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3 VISCOUS FLOW IN CAPILLARY TUBES. 
By R. M. Deetey, F.G.S., and C. E, Wotrr, B.Sc. 

BeroreE mineral oils were introduced for lubricating 
purposes, practical engineers had little reason to study 
the theory of viscosity or to specify the particular vis- 
cosity of the oils they made use of, for each particular 
animal or vegetable oil has a viscosity which only varies 
slightly in different samples. They, therefore, purchased 
sperm oil, rape oil, &c., according to circumstances. 
Since the introduction, however, of mineral oils, which 
can be prepared of any desired viscosity, the measure- 
ment of this property, and the conditions attending 
viscous flow, have become of great practical importance. 

To Mr. Beaucham Tower* must be ascribed the credit 
of having first made a series of experiments on friction 
under such conditions that the viscosity of the lubricant 
had free. play ; and no sooner were his results published 
than Professor Osborne Reynolds} demonstrated, by a 
brilliant mathematical investigation, that they are in 
accord with the theory that the friction of a moderately 
loaded journal, moving at a reasonably quick speed. 
results from the viscous resistance of a lubricating film 
which keeps the surfaces apart. 

So thin is a lubricating film, that the nature of the flow 
of the lubricant between the opposing surfaces must be 
compared with the flow of a liquid in a capillary tube 
rather than in a wide channel. In the former case the 
motion is steady and direct, and in the latter generally 
sinuous. The viscosity of a liquid may, therefore, be 
measured by the time it takes to pass through a tube of 
capillary bore — thick oils passing through slowly and 
thin ones quickly. 

Nature of viscosity.—When a fiuid lubricant is inter- 
posed between two solid surfaces. one of which is in 
tangential motion and the other at rest, that portion of 
the fluid which is in contact with and adherent to the 
moving surface is constrained to move with it, and that 
portion which is adherent to the surface which is at rest 
remains motionless. Between the two surfaces the fluid 
film may be regarded as consisting of a number of 
superposed films or strata, each moving at a speed varying 
continuously from nil to that of the moving solid. 
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Thus, if F G— Fig. 1—be taken to represent the 
velocity with which the lower plane is moving, then P N 
will represent the velocity of the fluid at N, and the ares. 
of the triangle E F G the volume of liquid displaced. 
In such a case, which is virtually that presented by a 
properly lubricated bearing, there is no friction between 
the solid surfaces; for they do not touch, and yet force 
continuously applied is required to keep the surfaces in 
relative motion. 

The force R required to maintain such continuous 
relative motion between opposing plane surfaces is of the 
4 nature of a shearing stress, and is measured by the stress 
4 per unit area of either of the planes. 

‘ Thus we may write 
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where A is the area of the plates over which the stress 
acts. 

Now since no external forces act on the liquid between 
the surfaces X X and Y Y—Fig. 1—any section parallel 
to the planes is exposed to the same stress f as the liquid 
4 in contact with the plates. Hence, if EG be the position 
of a normal section E F after the elapse of one second, 
the inclination of the line E P G@ will be the same 
throughout its length, and it must, therefore, be a straight 
line. Also F G represents the velocity of the lower 
plate and P N the velocity at a distance E N from X X. 

PN _ GF write — = 
EN EF r 1" 
where v is the velocity of the liquid at a distance > from 
the stationary plate, and v, and 7, are the values v and r 
at the surface Y Y. 
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we may call the rate of distortion of the liquid, and we | 
may make 
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be pe # 18 & constant for any one liquid, and is known as 
the coefficient of viscosity of that liquid. 
* “Proc.” Mec. Eng., 1883 and 1884. ¢ “ Phil. Trans.,” 1886. 
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By the establishment of such a simple working defini- 
tion of the property in question, we are enabled to form | 
equations of motion applicable in all problems involving 
viscous flow. The equations for the flow through a| 
capillary tube can be readily obtained, and by integration 
of these we find that, cvteris paribus, the discharge from | 
a tube is proportional to the fourth power of the radius 
of the bore.* 

But a purely analytical method such as this does not 
leave a very definite picture upon the mind of the con- 
ditions which really obtain in a capillary tube through | 
which a viscous liquid is flowing; we therefore purpose | 
showing diagramatically the actual conditions of flow 
which obtain in such a tube. | 

Flow through capillary tubes.—To obtain a measure of 
the viscosity of a liquid in absolute measure, the most | 
accurate and ready method is to pass the fluid through a | 
capillary tube. In such a tube a large portion of the 
force urging the liquid along is spent in overcoming the 
viscous resistance it offers to flow. The viscosity can be 
calculated when the following data are known :— | 

h, = head of liquid. 
p = density of liquid. 
g = force of gravity. 
a = length of capillary tube. 
r, = radius of tube. | 
V = volume of liquid passed. 

t = time of flow. 

In Fig. 1 are shown the conditions of flow which result | 
from the action of a stress applied solely at a liquid | 
surface parallel to the direction of flow; the viscosity of | 
the fluid transmitting the stress from plane to plane, and | 
setting in motion the whole mass in such a way that the | 
rate of distortion is everywhere the same. But when the | 
liquid flows through a capillary tube, and the force setting | 
it in motion is gravity acting on each separate molecule, 
or a pressure acting over the whole section in a direction | 


} 
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| distortion is proportional to B C. 
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the area of the cross section C, ©, of the tube = w 7”. 
Therefore the total pressure over the cross section 
=par, and the rate of distortion at the boundary 
from (5) 
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Similarly, considering a small cylinder of the liquid 

concentric with the tube and of radius 7, we get the rate 

of distortion at its boundary 

pr 

~ Qua 

therefore the rate of distortion is directly proportional to 

the distance from the centre line of the tube; that is to 


(6) 
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say, at any point C—Fig. 2—in the liquid, the rate of 


Now is the 
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normal to the lines of flow, the stress near the boundaries | rate of distortion, C A being the tangent to the curve at C. 
—wetted surface—is greater than at a distance from them, | Draw C D perpendicular to C A to cut the centre line 
and the rate of distortion is not the same at all points of | in D. 


the section. Thus, as shown in Fig. 1, the rate of distor- | 
tion is the same at each point, and the area of E, F, G, | 


is proportional to the volume displaced. In Fig. 2, on | 
the other hand, is shown a longitudinal section of a| 
capillary tube, which exhibits the conditions of flow at 
some distance from its entrance; for the fact must not | 
be lost sight of that where the liquid enters the tube the 
effects of inertia manifest themselves and somewhat | constant. 
alter the conditions of flow. 
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But & : is proportional to — by the above. 
BD. P 
Therefore BC is proportional at Bt’ or B D is 


But B D is the subnormal of the curve C, E C,, and, 


Consider a portion of tube of length a, then at the by a well-known property, the curve is a parabola. 


* NorE.—The stress per unit of area on the surface of a cylindrical 
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wetted surface the pressure on the cross section C, C, is | Therefore the volume passed in unit of time is the volume 
acting to distort the liquid, and the surface area of the | of a paraboloid of revolution having a base of radius 


tube over which this force acts is equal to 2™ra. Now| r., and a height = B, E = $ B, Aj. 


From equation (7) we have— 





layer of liquid of radius r and ne a is, by definition— B, A; _ Pp (8) 
rs B,C, 2za 
Therefore the stress over the whole cylinder— ae eee pr, (9) 
=2mrapS, —_ 2ua 
ty 4 
and since the motion is steady— eee 2 PF, (10) 
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< - ‘ Now the volume of a paraboloid of revolution = $ the 
or a=" Pre | area of the base x the height. 
where p is the pressure on unit area of the end of the cylinder. Therefore the volume passed in unit of time— 
Hence dv=-_” ‘dr - a Pr, ' 
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In nearly all instruments for the measurement of 
viscosity it is inconvenient, if not impossible, to avoid a 
variation of the head in the course of an experiment. 
However, since the viscosity is directly proportional to 
the head, this is of no consequence, as the arithmetical 
mean head will give the true value of «. 

Conditions determining steady flow.—The formule 
obtained for the flow of liquids through capillary tubes 
only holds good as long as the fiow is direct and not 
sinuous. When great pressures and comparatively short 
tubes of large bore are used, the liquid, if not very viscous, 
ceases to flow steadily in paths parallel with the bounding 
walls, the motion at about thirty diameters from the end 
of the tube becomes sinuous, and the resistance offered 
to the flow of the liquid ceases to be proportional to the 
velocity. The length and diameter of the capillary tube, 
and the pressure with which a liquid of given viscosity, if 
forced through it, must accordingly be properly propor- 
tioned the one to the other, or the true physical viscosity 
cannot even approximately be determined. i 

Osborne Reynolds * found that, for the flow to be steady, 
the product of the velocity v, the radius of the tube r., 
and the density of the liquid p, divided by the viscosity u, 
must—in the case of a round tube—be less than a certain 
constant C. 


r, vp 





This constant has the same value whatever system of 
weights and measures is used, for the divisor and dividend 
each involve the same powers of length, mass, and time. 

When the value of C is less than 700, the volume of 
liquid passed is, as already demonstrated— 


- (15). 


% 4 

ae > Beh s rit 

nS ret 
Ka 


and the mean speed of flow 
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Substituting in equation (15) the value of v in equation 
(16) we have 
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and the C.G.S. system being employed 
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Unless the proportions of the viscometer, and the 
physical properties of the liquids used in it, be in accord- 
ance with the indications of this equation, the flow will 
be unsteady in a long tube, and the true viscosity cannot 
be calculated. In some viscometers, made for practical 
use, the tubes are so short compared with their diameters 
that the flow can never, it would appear, become 
unsteady within them. But except in the case of very 
viscous liquids, even comparative viscosities cannot be 
calculated from the results they give. However, such 
instruments may be experimentally calibrated by run- 
ning through them liquids of known viscosities. 

Corrections required.—When the coefficient of vis- 
cosity is calculated from Poiseuille’s formula (14), it is 
assumed that the character of the motion is the same at 
all sections of the tube, and that all the energy supplied 
to the liquid is converted into heat within the tube. But 
the coefficient of viscosity so obtained is only approxi- 
mately correct, for not only is there some resistance to 
the flow of the liquid outside, but the steady state of flow 
within the tube is not reached until the liquid has 
travelled some distance from the orifice. Also, the 
liquid, as it escapes, has often a very considerable 
velocity, and as this energy of flow results from the 
pressure due to the head of liquid, a deduction on this 
account is often necessary. And again, when the liquid 
enters the atmosphere, after passing through the capillary 
tube, surface tension effects alter the rate of flow very 
considerably. 

The effects of surface tension can be eliminated by 
causing the issuing fluid to pass into a wide tube full of 
the liquid, and a suitable correction can be made for the 
energy of flow when the tube is long enough to allow of 
the steady state being set up; but the influence of the 
inlet orifice on the conditions of flow is not well under- 
stood. To reduce this effect to a minimum, the capillary 
tube should be made as long as possible compared with 
its radius. 

Correction for energy of flow.—That such a correction 
is necessary was pointed out by Hagenbach, and his 
method of measuring it has been very generally followed. 
Lately, however, Wilberforce has demonstrated that his 
correction is too small, and that the true correction to 


the head h; should be — 3 , where v is the mean velocity 
of flow through the tube.+ 

A geometrical method of demonstrating this is shown 
in Fig. 3, which is a longitudinal section of a capillary 
tube. 





* “Phil. Trans.,” 1883, page 935. 

+NoTE.—Wilberforce’s method of calculating the correction for 
the energy of the issuing liquid is as follows, the notation only 
being slightly altered :— 

We shall begin by assuming that everywhere in the tube— 

ta (r —7r)3 
or if v denotes the mean velocity of the fluid— 
» 20,2 
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Thus the kinetic energy carried out by the issuing fluid per uni: 


of time is— 
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The ordinates of the parabolic curve C E give the velo- 
cities of flow at any distance from the centre line Y Y— 
consider them as representing the successive values of 

. v . . . 
the quantity — , where v, is the maximum velocity. Then 
v : 


1 
B, E = 2 is unity on this scale. 
The curve C, E is plotted on the same scale to repre- 


sent the corresponding values of - ys and finally the 
V1 
ordinates of the curve B; A C; are made proportional to 


v\3 
(*) x 7. The ordinates of B, D are equal on the same 


8 
scale to the corresponding values of 7 xr 
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Now, if we consider a thin cylinder of liquid of radius 

= r, length = a, and thickness = ¢,, its energy 
2 3 
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and is therefore proportional to the area of the part of 
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the curve B A C, included between the corresponding 
ordinates. 

Hence the total area of the curve B, A C, is propor- 
tional to the energy of flow, and in the same way it can 
be shown that B, C D is proportional to the energy of 
flow, assuming the velocity to be constant all across the 
section. 

If the areas B, A C, and B, D C be now measured up 
with a planimeter, B, A C, will be found to be equal to 
just twice B, D C. Hence the true energy of tiow is 
equal to twice that obtained on the assumption that 
the velocity is uniform all over the section. 

In this latter case the correction would evidently be 


2 


- a9" Hence the true correction is — 
Wilberforce. Making this correction = h, the value of 
h = h, — h,, where his the corrected value of the head 
to be taken in calculating the value of «. 

We have seen that it is not necessary in the experi- 
mental determination of viscosity that the head should 
remain constant, for the viscosity is proportional to the 
head. However, when the correction for energy has to 
be made, the reduction of h, should be as small as 
possible, otherwise a small error is introduced; for the 


value of v is proportional to /,, and therefore the value of 


2 
, as shown by 


° is not proportional to h, but to hk. Hence the arith- 
q 1 


metical mean height will not give an absolutely true value 
for the correction when the alteration of head is con- 
siderable. 

Proportions of viscometer.—In order to limit the 

The volume of fluid which actually flows through the tube under 
a pressure due to a head /, is, per unit of time, 7 r v The 
energy supplied to this is therefore 7 rn vg hy, p, and the kinetic 
energy it possesses on issuing is 7 p r v; hence, the energy con- 
verted into heat within the tube is— 
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Thus the head /, must be corrected by subtracting from it - 
(** Phil. Mag.,” 1891, p. 407.) 





kinetic energy of the liquid as it passes through the tube 
A 1 per cent. of the energy due to the head, we must 
nave 


v - hy . 
7 io * tt ttt © (20). 
Substituting the value of v in equation (16), we have 
4.32 
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And since no oils have a density much exceeding 1, p may 
be omitted, and we have 

rv¥hy 

—e must be < 





"025". - (21). 
where u is the lowest viscosity it is desired to obtain. 

Correction for ends of tubes.—To complete the theory 
of viscous tlow through capillary tubes further investi- 
gation is needed, as our knowledge of the conditions 
obtaining at the ends of the tube is by no means complete. 
Indeed, at present it has been found necessary whenever 
great accuracy is required to reduce this error to a mini- 
mum by using tubes of great length in comparison to the 
diameter. Thus, if the length is, say, 800 times the 
diameter, the resistance at the ends is only a small 
fraction of the total, and for practical purposes may be 
neglected. With short tubes the additional recistance 
becomes noticeable, and must be allowed for. This 
should be done by making a small addition to the 
measured length of the tube a. The magnitude of this 
correction can only be obtained experimentally when 
the conditions of flow, before the liquid leaves the tube, 
reach the steady state shown in Figs. 2 and 3. 

When the tube is very short compared with its dia- 
meter, the instrument is unsuitable for directly deter- 
mining absolute viscosities, owing to the fact that not 
only are the end resistances large, but the steady con- 
dition of tlow—in which the rate of distortion is directly 
proportional to the distance from the axis—is never set 
up, and the correction for energy cannot be made. Such 
an instrument, however, may be calibrated by running 
through it liquids of known viscosities. 








AGRICULTURAL MACHINERY IN RUSSIA. 
WE extract the following from the report, just issued, of our 
consuls in South Russia :— 

The trade in agricultural implements fell off very con- 
siderably this year, and the continued depression of agricul- 
ture showed itself in the total absence of demand for 
machinery. No better barometer of the position of farmers 
need be desired than this trade; and the falling-off which 
has been perceptible for the last three years reached a climax 
thisseason. In reaping machinery—both home and foreign 
manufacture—very little was done, and large stocks are held 
over for next year. 

There was an entire absence of demand for horse thresh- 
ing machines, as used by small farmers and peasantry. 

The trade in steam threshing machinery showed a con- 
siderable drop when compared with former years. One or two 
German manufacturers are pushing this trade, and by grant- 
ing longer terms of payment are managing to introduce their 
machines. This trade has hitherto been more or less a 
monopoly of British manufacturers; but during the last 
three years Hungarian and German-made machines have 
been introduced. These, whilst being in several respects 
inferior to those of British make, are purchased simply on 
account of purchase price being spread over a longer period 
than the British manufacturer seems willing to grant. 
There was a lively demand during August and September by 
peasantry for single-share ploughs. The successive bad 
harvests are driving the peasantry to think out their own 
salvation, and the old idea of scratching the soil and patiently 
waiting for a harvest is fast losing ground. Even now there 
are whole districts where an iron plough is unknown among 
the peasantry—their ploughs being a very primitive wooden 
tool, with an iron share, which simply skims the top soil, 
without being over particular as to disturbing weeds, &c. 

It is, therefore, a satisfactory sign to see the peasantry 
giving up their old ideas and purchasing improved ploughs. 
The ploughs used in Southern Russia are all made in 
Germany, and are known as the ‘“‘ Sack” type. 

It is expected that the coming winter will see a fair 
demand for chaff and root cutters, due to the poorness of 
grain harvest and price ruling for what is available for 
disposal. 

The Imperial Bank is again bringing to the notice of agri- 
culturists that they can have advances at a low rate of 
interest for the purchase of agricultural machinery. Unfor- 
tunately, the benefit sought to be conferred is stultified by 
such advances only being available for home-made machinery, 
and is rarely taken advantage of. It is a well-known fact 
that home-made machinery—-with one or two notable excep- 
tions—enjoys a very bad reputation, and it is not unusual for 
peasants to pay a far higher price for foreign-made machinery 
rather than take Russian-made goods. 

It is to be regretted that a measure having for its object 
the purchase of machinery in payments extending over three 
years, and at a low rate of interest, should be of such a pro- 
tective nature. Further, itis in large outlays of capital such 
as steam threshing sets, oil engines, &c., that such a measure 
ought to be found most useful; and it isin these articles 
that the home manufacturer is unknown. 











THE complaint of insufficient lighting in country dis- 
tricts is freyuently heard, but the East Hanningfield Parish 
Council appears to be differently constituted from the majority of 
such bodies. A resolution passed by the village authority, says 
the East Anghan Times, was laid before the Chelmsford Rural 
District Council, protesting against the ‘‘nuisance and great 
danger of the brilliant glare” shed on the roads of Great Baddow 
by the incandescent gas lamps. By way of easing the matter, the 
suggestion was cffered of frosted or paiuted glass. 








=~ 


em HH 4 & 




















Been - 


PO cas 


Jigen 









JAN. 1, 1897. 





THE ENGINEER 











THE 








REPLOGLE 








TURBINE GOVERNOR 












Fig. 4 


THE REPLOGLE GOVERNOR FOR WATER 
WHEELS. 
In machinery driven by water-power, especially in the case 
of machinery for generating electric current, it is most 
essential to have a sensitive and quick-acting governor on the 
water-wheel plant to ensure steady running and uniform 
speed and power. Most mechanical governors are too slow 
in action for this kind of work, the wheel shaft gaining or 
losing speed perceptibly before the governor returns to its 
normal speed. 
spondent a description, with illustrations, of the Replogle 
electric governor, which is now in use on a number of water- 
power plants. It is manufactured by the Replogle Governor 





Fig. 1—-SPEED GOVERNOR 


Works, of Akron, U.S.A., of which Mr. Mark A. Replogle is 
chief engineer. 

The electric governor consists of three main parts: (1) a 
gate regulator ; (2) a high-speed engine governor; and (3), a 
common telegraph or gravity battery, with its circuit. The 
regulator is powerful enough to control the water-wheel 
gates, and receives its power directly from the wheel. It is 


. also so sensitive that the battery current will cause it to move 


We have received from our American corre- | 
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— | 
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Fig. 2—REGULATOR PAWL 








the gates as desired. The engine governor is simply used as 


an indicator of speed; and as the pointer rises and falls it 
makes an electric contact, which, so to speak, telegraphs the 
regulator which way to move the gates. The governor and 
regulator may be placed any required distance apart, and 
Y means of electric switches the gates may under 
Perfect control from any part of the power house or factory, 
vc. When required for electric work, a new compensating 





| device may be added to prevent racing, this being effected by 
the time which is required for gravity to overcome the inertia 
of the water. The compound regulatoris practically com- 
posed of several regulators combined in one machine, and 
arranged to be called into action at different variations of 
speed, so that a faster gate motion may be had automatically 
when necessary, this second motion being a safeguard in 
cases of unusual changes in the load. 


In water-power utilisation gravity is the force from which 
energy is derived, and the energising effect of gravity is con- 
stant, as far as pressure is concerned. If more power is 
required from a water wheel or turbine at any time, it must 
necessarily come from one or both of the only two sources 
available under the existing conditions, namely :—(1) the 
existing pressure maintained during a longer time; or (2) 
a greater area of pressure during thesame time. But as it 

is impossible ‘to maintain an even speed by the first source, 
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the second must be resorted to. As it takes time for gravity 
to energise or give motion to the increased quantity of water 
required for an increased load, it is evident that valuable 
time can be saved by opening or shutting the gates at the 
earliest possible indication of a decrease or increase in speed. 
This is accomplished in the Replogle system by an extremely | 
sensitive governor, the sole duty of which is to indicate varia- | 
tions of speed, the electric battery power serving simply to | 
trip pawls which throw the gate-operating mechanism into 








Fig. 5 
| while at the same time having the usual gate or quantity 
| effect. The wiring connections are shown in Fig. 3. 

The standard regulators are made in three sizes, and are 
| used principally in textile and paper mills, manufactories in 
| general, and also in electric power plants. The compound 
| regulators are made in two sizes, and are specially adapted 
| for governing electric lighting plants, while they are also 
| successfully used for governing small electric railway and 
| power plants. The universal regulator is made in only one 
| Size as yet, and this is designed for modern direct connected 
| plants. It does not matter which way the regulator pulley 
| revolves, as the ratchet shaft may be turned in either direc- 
| tion by the crank and connecting-rod. The manner of wiring 
| determines which way the ratchet shaft will turn when the 
| speed varies. The regulator receives its inspiration from the 
| speed governor by means of the electric circuit. The speed 
| governor is always belted separately to the shaft which first 
| feels the variation in speed ; this is usually the line shaft, but 

sometimes the jack shaft. The speed governor has a 2in. 

pulley, with a lin. face, and must make 450 revolutions 
| per minute, when the speed is normal, in either direction. 
| Larger pulleys are used when cirumstances require. The 
| universal regulator and its speed governor, shown in Fig. 4 
| and Fig. 5 (reproduced from photographs), are mounted on a 
| solid base, and the governor in this case has a 6in. pulley, 
| with lin. face, making 325 revolutions per minute. This 
regulator embodies a positive non-racing cut-out, and is 
| designed for rapid action, while the gates are stopped and 
| held at the right place at each movement of the regulator. 
The dimensions of the regulators, &c., are as shown in 
Table A below. 

The use of water-power for driving the power-plant of 
electric railways has been a difficult problem on account of 
the sudden and extreme variations in load and the difficulty 
of getting the motive power rapidly and sensitively to follow 
| up these variations. A recent test of such a plant, however, 
equipped with a Replogle governor, shows that this difficuity 
can be overcome. The Citizens’ Tramway Company, of 
| Fishkill, U.S.A., has its dynamo driven by a pair of 48in. 
| Rodney-Hunt water wheels, working under about 15ft. head 

of water, the wheels being belted to a countershaft, which in 
turn is belted to the dynamo. A practical test of the be- 
haviour of the plant in service was made in April last during 
bad weather, and under very unfavourable conditions, there 
being fresh snow on the track. In spite of the sudden 
changes in load, the speed only once rose above 5 per cent. 








TABLE A. 
| Heightand | —- |W'dth Height Pulley Revs. | Height! Width (No. of teeth 
Floor space. diameterof | oi | key of pulley diameter of | over of | in ratchet 
ratchet shaft. | shaft. way. shaft. face. pulley.| all. {| rear. | wheel. 
in. | in. | im | in in. in. | in. | in. | in. ft. 
No.1 . 18 x27 | 16 | 1} | 24 | 3 10: | 16 4 a 29 
Standard regulators 4 No. 2 20h x 30 | 164 1h | | x 103 18 5 50 | 25 | 204 | 29 
(No.3 ; 97 x39 | 208 1} 8 | 4 138 24 6 50 | 80 7 ~=6©| ~~ 39 
? No.4 . 294 x 854} 178 1 % 14 11 20 5 50 29 21 | 28 
Compound regulators {Ne a 88 x41 | 208 | 13 36 | 7 133 24 6 50 33 24 27 
Universal regulator, No.6 .. 27x48 | 15 3 373 Z 228 12 4 200 62 (Solid base clutches. 





action. An idea of the electrical principle involved is given | 
by the details shown in Fig. 1 and Fig. 2. The speed | 
governor is driven by belting from the shaft to be governed, | 


sponding rise or fall in the lever B. This lever is a portion | 
of the battery circuit, and in falling it makes, or completes, 
the circuit at contact D, which is connected by wire with 
magnet 4. The magnet becoming thus energised, attracts 
armature 3, lowering lug 2!, which action permits the 
pawl 1! to drop by gravity into the ratchet shown by the 
dotted lines. The motion of the ratchet wheel opens or 
closes the gates, this operation being instantaneous. A 
reverse of the above operations will close the water-wheel 
gate. The form of gate used secures an increase in power 
more quickly than is possible in the ordinary way. These | 
gates, in principle, change the load effect on the water wheel, 


from the normal speed. The road is seven miles long, with 
two gradients of about 5 per cent. (1 in 20), each half a mile 
long, with sharp curves in the grades. The main line has a 


| and a rise or fall in the speed of that shaft causes a corre- | car every ten minutes, and the suburban line every hour. 


At the time of the test four cars were in use, and equipped 
with two motors, and using 30 to 50 horse-power. 








A CORRESPONDENT states that nearly a million sterling is 


to be spent in increasing the dock accommodation at Antwerp, the 


Belgian Minister of Public Works having decided to extend the 


quays 3000ft. to the south, at a cost of four million francs. A 
channel 200ft. wide and 24ft. deep is to be constructed. 
present works are only part of a scheme for astill greater extension 
of the port, surveys having been made further duwn the Scheldt. 
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ARMOUR FOR THE KEARSAGE AND KENTUCKY. 





On November 17th last, at Indian Head, was tested the 
sample i24in. armour plate for the Kearsage and Kentucky 
warships. The plate in question governs the supply of 
double forged Harveyed nickel steel armour, made by the 
Carnegie Company. The attack was made with a 10in. gun, 
firing projectiles weighing 500 lb. each. 

The first blow was delivered with a Carpenter steel armour 
piercing shell, with a striking velocity of 1311 foot-seconds, 
and an energy of 5941 foot-tons. The projectile broke up 
against the plate, the point lodging with an estimated pene- 
tration of 4in. 

The second round was with a Wheeler-Sterling armour 
piercing shell, with a striking velocity of 1741 foot-seconds, 
and a striking energy of 10,519 foot-tons. The projectile 
broke up in the plate face, the point remaining lodged 
with an estimated penetration of Tin. Judging from 
the photograph, the plate measured about 123ft. by 
S}ft., so that its weight probably nearly approached 
24 tons, and thus the shock per ton of the second 
blow was about 438 foot-tons. The plate stood this test 
admirably, having completely defeated both projectiles with- 
out cracking. It is considered to be one of the best plates 
that has yet been tested at Indian Head. The perforations 
through iron of the the two blows are, by Tresidder’s formula, 
12°75in. and 19-5in., sc that, seeing that the best plates have 
approached the equivalent of double their thickness in wrought 
iron, the test has not been a very severe one in the way of 
penetration, and still less in smashing or shock. Thus, while 
the plate is unquestionably excellent, the very great opinion 
formed of it is probably based on the complete manner in 
which it has broken up what we believe to be very first-class 
projectiles. As a 12in. gun is shortly to be fired at this plate, 
there will be a good opportunity of ascertaining how it 
behaves under really severe trial, and we hope that before 
very long some trial of Wheeler-Sterling projectiles may be 
made in this country such as will enable us to compare our 
armour with that made in the United States. 








SHIPBUILDING IN 1896. 





THE year which has drawn to a close has proved a record- 
breaking one in respect of output of new shipping. All the 
important centres have turned out tonnage much in exzess 
of that for several years past, and almost all of them have 
surpassed all previous records. From figures derived from 
shipbuilders themselves the grand total is seen to amount to 
1084 vessels of 1,391,250 tons gross register, as compared 
with 1,154,000 tons during 1895. To the total the Clyde 
district contributed 377 vessels aggregating 420,840 tons; the 
Tyne, 131 vessels of 246,882 tons; the Wear, 84 vessels of 
218,350 tons; the Tees—including Hartlepool—96 vessels of 
196,700 tons; Belfast, 24 vessels of 119,650 tons; the Humber, 
86 vessels of 24,250 tons, and other ports lesser figures. 

The amount of naval work produced from the Royal Dock- 
yards was 71,970 tons displacement, which, being deducted 
from the grand total, leaves almost 1,300,000 tons as the 
shipbuilding work executed by our private firms during the 
year. But included in this reduced figure is some 50,000 
tons, representing the naval work done by private firms. 
Deducting the naval work done by both royal and private 
establishments from the grand total, we have 1,274,000 tons 
representing mercantile tonnage. 

With the exception of the Tees and Hartlepool, all the 
principal centres have excelled their own past performances. 
The Clyde aggregate of 420,840 has been nearly approached 
on one previous occasion, but never before exceeded. In 
1883 the output was 419,660 tons. The next highest aggre- 
gates were 391,394 in 1882, 360,150 last year, and 349,990 in 
1890. The Tyne output of 226,882 tons has only been once 
exceeded, viz., in 1889, when the total was 281,710 tons; but 
it is a wonderful advance upon last year’s output, which only 
reached 174,320 tons. The output in the case of the Wear— 
218,350 tons—is a surpassing of the previous record output 
—that for 1889—which reached 217,336 tons, by a little over 
1000 tons. The Tees and Hartlepool output of 207,340 tons 


has been exceeded on two previous occasions: 1890, when the | 


figure was 227,580 tons, and 1891, when it was 217,195 tons. 
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Belfast this year has turned out—notwithstanding the inter- 
ruption to work caused by the great fire early in the year— 
119,650 tons, which, considered as the production of only 
two yards, is certainly remarkable. 

With the launch of the twin-screw steamer Oravia, 5517 
tons gross, four weeks ago, from the yard of Messrs. Har- 
land and Wolff, Belfast, that firm have established a record 
in the matter of twelve months’ output which leaves all 
previous achievements by either themselves or by other firms 
far behind. The Oravia is the twelfth vessel sent off the 
ways this year—one per month—and her tonnage brings the 
aggregate output up to the stupendous figure of 81,316 tons 
gross! Considering that it is the output of a single firm, 
and one, moreover, which undertakes all the various branches 
of ship work—engines, as well as hulls—to a greater extent 
than most other firms, the result must be considered as 
affording splendid testimony to the working capacities and 
perfect organisation of the great Queen’s Island Works, 
founded by the late Sir Edward Harland. This is especially 
so when it is remembered that by the disastrous fire which 
took place at the works and in the neighbouring establish- 
ments of Messrs. Workman, Clark, and Co., at the beginning 
of the year, temporary disorganisation to some extent took 
place, especially in the fitting-out sections of the essablish- 
ments. While the figures given represent the tonnage sent 
off the stocks, it is not, of course, implied that they represent 
completed shipping. As a matter of fact, several of the 
large steamships launched some months ago are still in the 
fitting-out stage, including the Hamburg-American leviathan 
Pennsylvania. 

Deducting 970 tons from the present year’s marvellous 
performance by the Queen’s Island establishment, which 
represents the increased tonnage due to the lengthening 
of the Union liner Scot by 45ft., the aggregate is still 
80,346 tons gross, and is made up of twelve steamers— 
eight twin-screws and four single-screw vessels—the average 
gross tonnage being as high as 6695 tons. The character 
of the vessels, while not of that high class and elaborate 
order appertaining to ocean greyhounds, is nevertheless repre- 
sentative of something more than the purely cargo-carrying 
type of production. All the vessels are of the ‘‘ intermediate ”’ 
class, having accommodation to some extent for passengers. 
The bare particulars may be given:—Ivan, twin s.s. for 
Liverpool, 6250 tons gross, 3000 indicated horse-power triple 
engines; China, single s.s. for Belfast, 7899 tons gross, 
1000 indicated horse-power triple engines ; Canada, twin s.s. 
for Liverpool, 8806 tons gross, 7550 indicated horse-power 
triple engines ; Istran, single s.s. Liverpool, 4582 tons gross, 
3000 indicated horse-power triple engines ; Pennsylvania, 
twin ss. for Hamburg, 13,700 tons gross, 6678 indicated 
horse-power quadruple engines; European, twin s.s. for 
Liverpool, 8196 tons gross, 3000 indicated horse-power triple 
engines ; Gaston, twin s.s. for Southampton, 6480 tons gross, 
3050 indicated horse-power, triple engines; Gaika, twin s.s. 
for Southampton, 6480 tons gross, 3050 indicated horse-power 
triple engines ; Comic, twin s.s. for Belfast, 935 tons gross, 
1550 indicated horse-power triple engines; Arabia, single 
ss. for Hamburgh, 5750 tons gross, 2664 indicated horse- 
power quadruple engines ; Oravia, twin s.s. for Liverpool, 
5517 gross, 4218 indicated horse-power triple engines. It is 
noteworthy that three vessels for the Hamburg-American 
Company make up in themselves 25,200 tons, or over one- 
fourth of the total. In addition to lengthening the Scot, and, 
of course, engining the twelve vessels —twenty separate sets of 
engines and boilers—the firm has produced the engines for 
H.M.S. Hanibal, of 12,000 indicated horse-power. 

Following Messrs. Harland and Wolff in the matter of 
individual output, other firms next in order on the list are :— 
Sir W. G. Armstrong and Co., Tyne, 54,157 tons; Sir Wm. 
Gray and Co., West Hartlepool, 43,546; Charles Connell 
and Co., Clyde, 40,864 tons; Ropner and Sons, Tees, 40,260 
tons; Swan and Hunter, Tyne, 39,608 tons; Wm. Doxford 
and Sons, Wear, 39,533 tons; Workman, Clark, and Co., 
Belfast, 38,340 tons; J. L. Thomson and Sons, Wear, 37,323 
tons; Palmer Shipbuilding Company, Tyne, 36,185 tons; 
Sir Raylton Dixon and Co., Tees, 36,111 tons; A. Stephen 
and Sons, Clyde, 35,185 tons. The most important shipbuild- 
ing event on the Thames was the launching of the Japanese 
battleship Fuji, from the yard of the Thames Iron and Ship- 
building Company. 

Previous big outputs by individual firms may be referred 
to. Beginning with the first year of the present decade, the 





Belfast firm topped the list, and has maintained that position 
ever since, with the exception of last year, when it was. 
surpassed by Sir Wm. Gray and Co., of Hartlepool, a firm 
which has always given it close running, in conjunction 
with the Clyde firm of Russell and Co., who in 1890 topped the 
list with 70,370 tons—largely sailing tonnage—being the best. 
record previous to the phenomenal one by the Belfast firm 
last year. In 1891 the Belfast figure was 64,962 tons, the 
Hartlepools 59,033, and the Clyde 56,667 tons. In 1892 
Belfast again led with 68,612, Hartlepool followed with 
59,840, and the Clyde with 54,240 tons. In 1893 the figures 
were—Belfast 65,660, Hartlepools 50,349, Clyde 47,093 tons; 
in 1894, Belfast 65,450, Clyde 56,960, Hartlepools 49,750 tons ; 
and in 1895, Hartlepools 63,086, Belfast 58,093, the Clyde— 
in this instance represented by Messrs. Denny Bros., Dum- 
barton—being only 35,028 tons, 

As affording some indication of the character of the work 
accomplished during the year, it may be stated that the 
average tonnage of the vessels produced in the several dis- 
tricts varies as much as from 4985 tons in the case of Belfast, 
to 1116 in the case of the Clyde. The Tyne average is 1884 
tons, the Wear 2600 tons, and the Tees and Hartlepool 2049 
tons. The lowness of the Clyde average is to a large extent- 
accounted for by the returns ac made to embrace the very 
smallest class of vessels. There can be no doubt the great. 
variety and specialised types of vessels produced on the 
great Scottish river, although having the effect of reducing. 
the average size, is a matter about which the Clyde builders 
will not feel disposed to grumble. 


Of the 1,274,000 tons of mercantile tonnage produced 
throughout the United Kingdom, only some 75,500, or under 
6 per cent., represents sailing tonnage. A very large pro- 
portion, however—not less than between 260,000 and 
265,000 tons—was to foreign account, chiefly German, 
Russian, Austrian, and Japanese. The Tyne, Wear, and 
Tees combined have contributed a very large share of this 
work, viz., over 150,000 tons ; and Belfast by itself, with only 
three vessels, swelled the tonnage for foreigners by 26,370 
tons. Whether home builders will be requisitioned to a 
similar extent next year is doubtful, although it is beyond 
question that a very large proportion of the orders booked 
recently have been to foreign account. British builders are 
now quite alive to the extent to which continental nations 
are building for themselves. The largest recorded output in 
Germany this year is that of the yard at Flensburg, 21,604 
tons, the next is that of the Vulcan yard at Stettin, 21,070 
tons; Messrs. Blohm and Voss, Hamburg, 9850 tons. All 
these firms, however, have a very large amount on hand, and 
may be expected to make a far bigger show next year. In 
France, the largest output is that of the Forges et Chantiers, 
La Seyne, with 13,397 tons. 

Shipbuilding in the United States, so far as statistics are 
at present available, appear to be neither so great nor so pro- 
gressive as has often been maintained of late. According to 
the Governmental return for the year ended June last, the 
total output of all kinds of shipping throughout the States 
amounted to 227,097 tons. During the year just closed, the 
output of shipping of a modern character appears to have 
reached about 200,000 tons. This falls considerably short of 
even one-half the output last year on the Clyde alone. Of 
the output by individual firms some features are worthy of 
note. Messrs. T. W. Wheeler and Co., West Bay City, 
Michigan, turned out eight steamers of 29,666 tons, the 
average tonnage thus being 3708 tons. The Chicago Ship- 
building Company produced 26,649 tons; the Detroit Dry 
Dock Company, 15,062 tons ; the Globe Ironworks, Cleveland, 
14,275 tons; the Cleveland Shipbuilding Company, 11,829 
tons; the American Steel Barge Company, West Superior, 
5755 tons. 

The work of all these firms, however, represents cargo- 
carrying vessels for traffic on the great lakes, which do not 
therefore enter into competition in general ocean navigation. 
As many as twelve of the vessels included in the combined 
output of these firms have each a tonnage of about 4000 tons 
and a little over, and were all built for the same owners— 
the Bessemer Steamship Company. Their deadweight 
capability is said to be between 6500 and 7000 tons, and the 
aggregate cost of their production close on £680,000. Named 
after men of such celebrity as Sir Henry Bessemer, Sir 
William Siemens, Sir William Fairbairn, James Watt, George 
Stephenson, Robert Fulton, &c., the vessels are not so remark- 
able for fine finish as for strength and capability as heavy 
freight carriers. Owing to the depth of water at the 
harbours, and throughout the rivers connecting the chain of 
lakes between Duluth and Buffalo, not admitting of deeper 
loading, none of these vessels as yet have carried more 
than 4500 tons, but dredging is proceeding, and it is antici- 
pated that by next season the vessels will be able to have a 
depth of water at all points for the full load draught. 

The output during the year at the celebrated yard of 
Messrs. Cramp, Philadelphia, reached 24,048 tons, this being: 
inclusive of two battleships, which in themselves make 
19,440 tons. The only contribution to the mercantile marine 
was a vessel of 2320 tons. Three other firms, whose output 
for most part consisted of merchant vessels for coasting ser- 
vice, are the Delaware River Company, Chester; the Newport 
News Shipbuilding Company ; and the Harlam and Hollings- 
worth Company, Wilmington; the first-named having pro- 
duced 11,038 tons, the second 9905 tons, and the last 2495 
tons. A very noteworthy vessel, La Grande Duchesse— 
turned out by the Newport News Company—is a twin-screw, 
380ft. long between perpendiculars, of 5020 tons and 7000 
indicated horse-power, having quadruple-expansion engines, 
supplied with steam at 925 1b. pressure from eight boilers of 
the Babcock and Wilcox water-tube type, worked under 
forced draught. She has accommodation for seven hundred 
passengers, and is to run between New York and Savannah. 








DIARIES AND CALENDARS FOR 1897.—The Gloucester Railway 
Carriage and Wagon Company, Limited, have sent us a copy of 
their diary and calendar. This useful little book contains a 
directors’ calendar and a note on each day throughout the diary 
to enable the periodic recurrence of fixed engagements, such as 
board meetings, to be recorded. Brief particulars are given 
respecting the Severn ‘‘ Bore,” the Gloucester ‘‘ Mop,” and the 
‘* Festival of the Three Choirs,” which is perhaps the oldest and 
most important annual musical meeting held in Great Britain, the 
Welsh Eisteddfodd alone excepted. Our thanks are due to Messrs. 
McCorquodale and Co., Limited. London, for the ‘‘ Railway Diary 
and Officials’ Directory for 1897.” This work is published at the 
very modest price of one shilling, and contains a ~~ amount 
of useful information on railway matters. Wall calendars have 
been received from Messrs. E. R. and F, Turner, of Ipswich, and 
the Sun Fire Office. The latter office have also sent a useful 
blotting book. A handy wall calendar has also been received 








from the Hunslet Engine Company, Leeds. 

















JAN. 1, 1897. 


SIR JOHN BROWN, J.P., D.L. 


Sir JouN Brown, late of Endcliffe Hall, Sheffield, Justice | 


of the Peace, and Deputy Lieutenant for the West Riding o 
Yorkshire, died at Bromley, Kent, on Sunday, the 27th ult 


Sir John has been in indifferent health for several years, and 
the news of his decease caused no surprise in the city where | 
For years it 


he was so well known and so greatly respected. 
has been his custom to spend the winter months in the Soutk 
of England, and to return to Sheffield for the more genia 
weather. 


locality. Soon after the mansion and estate were sold. 


having taken place. 


eightieth year. 
Sir John Brown was a most remarkable man—perhaps the 


most remarkable of all the captains of industry Sheffield has 
He was born in the year 1816 in Fangate, 
Sheffield, his father, Samuel Brown, being a slater, who was 
regarded by his contemporaries as a man of uncommon | 
The son was educated at a local 
On a form opposite to 


produced. 


strength of character. 
school, which was held in a garret. 
him in this garret school was a girl named Mary Schofield, 
with whom young Brown fell in love, and afterwards married. 
When the lad had just turned thirteen he left school, and 
his father wished to apprentice him to a linendraper. 
The boy would have none of the counter and the yard 
stick. ‘J should like to be a merchant,” he persisted, 
“for a merchant does business with the whole world.” 
The schoolmaster had the good sense to side with the 
scholar, who ultimately had his way. In 1830 he was 
apprenticed to the firm of Messrs. Earl, Horton, and 
Co., who were factors in Orchard-place, Sheffield. 
When success crowned his efforts Sir John was very 
fond of producing his indentures, which he cherished 
. eae his most precious possessions at Endclifie 

all. 

A few years later his employers went into the steel 
trade, removing in 1836 to Rockingham-street, where 
their establishment was known as the Hallamshire 
Works. The production of files and table cutlery was 
subsequently added. On the expiry of his apprer- 
ticeship his father presented him with a suit of clothes 
and a sovereign, with which slender financial equip- 
ment he was to begin his extraordinary career. The 
senior partner of the Hallamshire Works, Mr. Earl, 
had marked the work of the young man, and to his 
great surprise offered him a partnership. Lack of 
capital prevented the offer being accepted, and then 
Mr. Earl, who seems to have been the kindliest and 
most appreciative of employers, offered to give him his 
factoring business, and, in addition, the money needful 
to carry it on. John Brown induced his father and 
uncle to be security for £500 at a local bank. With 
this modest credit he started in business for himself, 

He began in cutlery, and succeeded beyond his expec- 
tations, but files and steel were much more to his 
taste. First seeking and receiving the consent of the 
employer who had been so good to him, the young 
factor commenced making steel in Orchard-street. 

Steel making was a swifter success even than cutlery, 

and, having disposed of his factoring business, he 
removed to larger premises in Furnival-street, where 

he entered most energetically upon the production of 

steel, files, and railway springs. In 1848 he hit upon 

the conical steel buffer spring, which was a happy 

and profitable invention. In those days there was no 

buffer in use for wagons, and, indeed, no external 
buffer in use upon railways at all. The conical buffer 

was soon being turned out of Brown’s works at the rate of 
150 to 200 sets per week. The first pair ever made were 
ordered by the Taff Valley Railway, South Wales; the second 
went to Scotland for the Glasgow and South-Western Rail- 
way, and the third to Ireland for the Dublin and Drogheda 
Company. The London and North-Western was the first 
English line on which they were adopted. 

After this the business increased by leaps and bounds, 
necessitating extensive additions to his works in Furnival- 
strect, the erection of additional spring shops in Hereford- 
street and Backfields, and converting furnaces in Holly- 
street. All these businesses were ultimately concentrated in 
Savile-street, where, in 1854, the Queen’s Works, covering an 
area of about an acre and a-half, with an equal extent on 
unbuilt ground, were purchased and rechristened the Atlas 
Works, the opening of which, on the 1st of January, 1856, was 
the occasion of great rejoicing. His workpeople had then 
increased to two hundred, but soon they reached beyond the 
thousand ; and extension followed extension, until the Atlas 
Works covered an area of nearly thirty acres. Brightside was 
then what its name indicated. Sir John told the writer how 
pleasant it was in his day to look out upon the blue-bells 
which brightened the woods opposite his office. Now the 
whole land is black with smoke and grime from the great 
works which occupy the district, and stretch almost to within 
touch of Rotherham. 

The pioneer of the leading industries, as Sir John Brown 
undoubtedly was, had not been long in his new establish. 
ment before it occurred to him that the weight of iron used 
in the district was sufficient to justify its local production 
He at once commenced the manufacture of wrought iron for 
steel making, and was thus the first to introduce the iron 
trade into South Yorkshire. The Sheffield manufacturers 
thought he was burning his fingers, but in a very few months 
Sir John put them all to confusion. The original six pud- 
dling furnaces were soon doubled and trebled in number, 
and, the demand increasing rapidly, he acquired land on the | 
south side of the Midland Railway for further extensions. | 
This was the beginning of the introduction of iron, of Yorkshire 
quality, for boilers and bridge-plates. A good many of the | 
plates used on the Charing Cross Bridge were supplied by Sir 
John Brown from his Atlas Works. 

In the matter of the Bessemer process Sir John also 
showed himself ahead of his neighbours, “ Sir John Brown, 


_— 





In 1892, when he left Sheffield for his winter | 
quarters, he had evidently made up his mind that he was not 
likely to return, and he subsequently disposed of his furniture 
and art collections at Endcliffe Hall, in the West End of 
Sheffield, where his residence was the noblest building in the 
On 
several occasions his condition gave rise to the utmost 
anxiety, and more than once his death has been reported as | 
The end came somewhat unexpectedly. 
Sir John, who had been feeling rather better than usual, left 
St. Leonards, where he had resided for some time, to spend 
Christmas with his friends, Mr. and Mrs. Barron, at Bromley. 
While there he was suddenly prostrated, and although he 
rallied from the severity of the attack, its acuteness left him 
so weak that his power gave way, and he expired, as we have 
said, on Sunday, having a fortnight before reached his 
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my next-door neighbour, was the first man to look into it.’ 


These were the words of Sir Henry—then Mr.—Bessemer. 


Sir John agreed to pay a royalty of £1 per ton on steel rails 
f 


by him under the Bessemer process. 


Works in this speciality. 
| rendered inland production for foreign markets impossible 
1 
] 


drew the business from the Midlands. 


the owner of the Atlas Works. 
telling. 
autumn. 


French ship La Gloire had put into the harbour. 
was a wooden 90-gun three-decker. 


thick ; the plates were each 5ft. long, and 2ft. wide. 
“new departure” 
|a@ fever. 
at ouce stopped in their construction, the 
being to make them so many British editions of the French 
craft. 
allowed. 
glasses, his quick eye detected that the hammered armour 
had a cobbled look, rough, like a rubble wall. 
he could do better than that. Convinced that he could roll 
a plate superior to anything that could be hammered, he went 
back to Sheffield and set to work. He put down a rolling 
mill, and experimented incessantly until he achieved his pur- 
pose. At a meeting of the Institution of Mechanical En- 
gineers, Sir John read a paper, in which he gave a descrip- 
tion of the method of rolling a five-ton armour-plate. As the 
first authoritative account of armour-plate rolling in England, 
an extract is worth preserving. Here it is:—‘ Several bars 
of iron were rolled 12in. broad by lin. thick, and were cut 
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SIR JOHN BROWN 


30in. long. Five of these bars were piled and rolled down to 
another slab, and these two slabs were then welded and rolled 
down to a plate 14in. thick, which was sheared to 4ft. square. 
Four plates like that one were then piled and rolled down to 
one plate, measuring 8ft. by 4ft., and 2in. thick. Lastly, four 
of these were piled and rolled to form the final and entire 
plate. There were thus welded together sixteen thicknesses 
of plate, each of which was originally lin. thick, to form one 
plate 44in. thick, being a reduction of thirty-five times in 
thickness, and in the operation from 3500 to 4000 square feet 
of surface had to be perfectly welded by the process of rolling. 
Even with the greatest care it was not surprising that blisters 
and imperfect welding should occur and render the plate 
defective. This was the chief difficulty to be overcome, and 
it increased with the magnitude and weight of the plate, the 
final operation of welding the four plates, measuring 8ft. by 
4ft., and 24in. thick, being a very critical one. The intensity 
of the heat thrown off was almost unendurable, and the loss 
of a few moments in the conveyance of the pile from the 
furnace to the rolls would be fatal to success.” 

In August, 1862, Lord Palmerston, then Premier of 
England, visited Sheffield. He was the guest of Alderman 
John Brown, who had by this time become Mayor of 
Sheffield. At the Atlas Works Lord Palmerston saw rolled 
a plate 3ft, Qin. wide, 18ft. 6in. long, 5}in. thick, and over 
six tons in weight. On the 9th of April, 1863, the first Lord 
of the Admiralty—the Duke of Somerset—Lord Clarence 
Paget, the Marquis of Ripon, the Duke of Devonshire, Earl 
Fitzwilliam, the Earl of Wharncliffe, with officials and 


others, making up a company about one hundred strong, | 


visited Sheffield in acceptance of an invitation to see the 
opening of a new rolling mill at the Atlas Works. 
witnessed the rolling of plates of various thicknesses and 
sizes, culminating towards the close with a plate 12in. thick 
and 20ft. in length. Then followed a 5in. armour plate 
upwards of 40ft. long and 4ft. wide. The owner of the Atlas | 
Works subsequently conducted the Duke of Somerset round | 
the rolls to look at the plates. The workmen, who were as 
proud as their employer, cheered the First Lord and his host, 
the latter pausing for an instant to say to his men, “ We are 
all proud of your exploits; you are worthy of the name 
| of Englishmen; his Grace the Duke of Somerset wishes 
| me to express his admiration of what you have done.” 
| Afterwards at a collation given in the dining-room of the 





and £2 per ton on steel for all other purposes manufactured 
Bessemer steel was 
found admirable for railmaking, and for years an excellent 
and remunerative business was carried on at the Atlas 
The gradual dropping of prices 


and the transfer of railmaking plants to the coast gradually 
But a greater fame 
| than anything possible in railway material was in store for 
How it came about is worth 
It was his custom to go on the Continent every 

In 1860, on his way home, he returned by Toulon. 
| There was no little commotion in the place that day. The 
This ship 
The French had cut her 
down into a sort of magnified corvette, armed her with forty 
heavy guns, and clothed her with hammered iron armour 44in. 
This 
in men-of-war put our Admiralty in 
Ten 90-gun and 100-gun timber-built ships were 
intention 


Sir John tried to get on board the ship. He was not 
Inspecting the vessel very closely through his 


He felt sure 


They | 
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works, the Duke of Somerset remarked that Mr. Brown had 
asked the Admiralty if they would be able to build ships to 
carry the plates he could make, and in proposing the health of 
their host, and wishing “Prosperity to the new mill,” 
described it as ‘the most striking thing in the proceed- 
ings of that day,” and would be in the future “one of 
the most wonderful pieces of machinery that have ever 
been made in this country.” The progress of armour 
rolling was very rapid after this. Sir John laid down 
machinery to roll plates three times the length and 
double the width of any that were then produced. In 
thickness they got to 24in., although no British ship carried 
such extraordinary armour. The heaviest armour ever used 
on men-of-war is believed to have been the 22in. plates with 
which the Italian ironclads, the Duilio and the Dandolo, 
were clothed. The representative of Punch, who was pre- 
sent at the visit of the Lords of the Admiralty to the Atlas 
Works, gave a racy account of the proceedings, part of 
which is reproduced from the file :—‘‘ The brawny giants 
suddenly drew open the door of a vast furnace, and you had 
an idea that a large piece of blazing fire had got in there by 
accident, and it was about as possible to look in the face of 
the fire as of Phebus. Then, lugged forth by the giants, 
out came a large slab of red-hot metal, just the thing for a 
dining-table in Pandemonium, and it was received upon a 
mighty iron truck and hurried along to the jaws of the 
rolling machine. As it was drawn fiercely into the mill a 
volcano broke out, and the air was filled with a shower of 
fire-spangles of the largest construction, and eminently 
calculated to make holes in your garments. The monster 
slab was so mercilessly taken in hand by the mighty wheels, 
and hurled backwards and forwards under terrific pressure, 
and so squeezed and rolled and consolidated, that when at 
length it was flung, exhausted as it were, upon the iron floor 
beyond, Mr. Punch was reminded of the way in which he 
has dealt with, improved, and educated the public mind for 
the last twenty years. ‘And that’s the way I propose to 
defend the British navy,’ said the Duke of Somerset, looking 
as if he had done it all. ‘Mr. Mayor,’ said Mr. Punch—Sir 
John was at the time chief magistrate of Sheffield 
—‘ it makes me thirsty to hear these aristocratic mufis 
going on in this manner. I hear you have spent 
£100,000 in this single part of your works in six 
months, and that you are going to build largely in 
addition. Sir, I suppose that we, the nation, shall 
have to pay you a trifle for what you manufacture.’ 
Mr. Brown smiled, as if he thought that just possible. 
‘Sir,’ continued Mr. Punch, ‘I rejoice thereat. I 
don’t care what these things cost. I consider them 
the cheap defence of nations, at least of our nation, 
which is the only one I care a red cent about. These 
things will make war as nearly impossible as anything 
in this mad world can be; and therefore, Mr. Brown, 
I hope you will go on making them until further 
notice.’ ”’ 

The battle of plates v. projectiles is too long a 
story to recount now. Sir John’s work stood the tests 
sturdily. His plates, amongst other trials, had to 
resist the fine guns of the Elswick Works, Newcastle- 
on-Tyne. Two steel plates made by M. Krupp had 
been smashed, each at the first shot, at Antwerp; a 
plate made at Elswick was similarly destroyed in 
England; but Brown’s iron plate, tested at the same 
time, showed damage only after it had been subjected 
to thirty-four shots. For his great enterprise and 
energy—he expended over £100,000 to make success 
certain—the Royal Commission on Armour Plates 
rewarded him by giving him the bulk of their work. 
Up to 1863 he had clothed with iron armour fully 
three-fourths of the whole British Navy. A patriotic 
Englishman, Sir John declined to supply any plates 
for foreign Powers until he had first received the sanc- 
tion of the British Government. The Russian Admi- 
ralty were the first to offer him orders. Their offer 
was refused. So were the repeated orders from the 
Northern States during the Civil War, Sir John in- 
forming the writer that he regarded that conflict as 
a “war of brothers, in which he would have no part.”’ 

It may be mentioned that every inch of the Atlas 
Works was planned by Sir John himself, a clerk of 
the works and a couple of draughtsmen working to his 
instructions throughout. In the development of his 
business, and the evolution of his broadening 

schemes, he was ably assisted by his valued coadjutor 
Mr. J. D. Ellis—now chairman of the company—and 
Mr. William Bragge. During Sir John’s time, the Atlas 
Works—now one of the largest concerns in the country 
—employed some three to four thousand men in the produc- 
tion of armour plates, ordnance forgings, railway material, 
&e. The first year of his business he turned over about £3000 ; 
the last year it had increased to £1,000,000, at which figure 
the business at length became a limited company. Sir John 
was the first chairman, with Mr. J. D. Ellis and Mr. W. 
Bragge—whom he had latterly admitted into partnership— 
as managing directors, ; 

Sir John ultimately retired, and for many years enjoyed 
the comforts of his beautiful mansion of Endcliffe Hall. He 
was knighted in 1867, the distinction giving great pleasure 
to the people of Sheffield. Mayor, Master Cutler, Justice of 
the Peace, Deputy Lieutenant, Town Trustee, Church 
Burgess, chairman of School Board—every honour in the 
power of Sheffield to give him was gladly conceded, and he 
bore all with equal dignity and ability. He was princely in 
his benefactions, which included a church for his own work- 
people, at a cost of £12,000. He raised and equipped two 
volunteer companies in his works at his own cost. In 1863 
a requisition, signed by more than one-half the electors on 
the roll, was presented, asking him to become member for 
his native town. He accepted the requisition, but a disso- 
lution not being then imminent, Sir John afterwards aban- 
doned his intention of going into Parliament. There never 
was a better or more considerate employer of labour in any 
community. 

Lady Brown pre-deceased Sir John by“ several years. 
There were no children of the marriage. 


? 
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DeEaTH OF Mr. ARTHUR FoLKARD.—With very much regret we 
announce the death at his residence, 2, Portman-mansions, of Mr. 

| W. Arthur Crouch Folkard, M. Inst. C.E., on the 26th ult. Mr. 
| Folkard carried out much work in India. He joined the Institu- 
| tion on the 2nd of May, 1865, and became member on the 7th of 
December, 1869. Mr. Folkard was born in 1834. For many years 
he has been a valued occasional contributor to the columns of 
THE ENGINEER. Mr. Folkard has been in failing health for some 


| time, but his death was unanticipated, 
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NEW MOTOR CARRIAGES IN PARIS. 


Tue value of an exhibition of self-propelled carriages in 
which no opportunity whatever is given of seeing them at 
work is not very obvious, nor is its utility increased when the 
majority of the firms exhibiting decline to allow visitors to 
see the mechanism, or even to give information concerning 
the principle upon which the vehicles are constructed. It is 
under ok conditions as these that the motor cars are being 
shown in the Salon du Cycle, now held in the Palais de 1’In- 
dustrie. The exhibition ought to have proved the most 
interesting of any yet organised. In point of numbers, it is 
far more extensive than any previous show, and it contains 
several new vehicles, which would be worthy of careful inspec- 
tion if only the makers would allow visitors to see the 
machinery. Even this privilege would hardly satisfy the 
expert who believes that the proof of the motor car is in the 
running, and he is not disposed to accept the statements of 
makers themselves that the vehicles are entirely free from 
the defects which have up till now impeded, toa great extent, 
the general adoption of the mechanically-propelled carriage. 
Still it must be confessed that during the past year the motor 
car has made considerable progress, alike in the appearance of 
the vehicles and in the partial suppression of the noise and 
smell. If any of the vehicles shown in the Palais de 1’In- 
dustrie for the first time have entirely vanquished these evils, 
as the makers assert they have, so much the better; but it is 
simply absurd for the manufacturers to expect that the public 
will accept the statement that this as an accomplished fact 
until the cars are seen at work. 

There are thirty-two exhibitors in the motor car section of 
the Salon du Cycle, which number may be taken as repre- 
senting the whole strength of the new industry in France. 
Of these close on a dozen are entirely new, or are being 
exhibited for the first time, and this fact alone shows the 
extent to which the manufacture of self-propelled vehicles is 
extending across the channel. A particular prominence is 
being given by some makers to the small vehicle, or voiturette 
class, which seems to meet with a good deal of favour; and 
such cars were shown by MM. Léon Bollée, A. Loyal, Dalifol, 
Clément, and Baille-Lemaire. The last-named maker is not 
disposed to give any information whatever concerning his 
mechanism. He exhibits two light carriages, which may or 
may not contain motors, so far as the visitor is able to 
ascertain for himself. 

M. Dalifol’s new vehicle is propelled by a horizontal motor, as 
is the case with all the motor cycles and light vehicles, with the 
single exception of the Dion tricycles, and the gas mixture 
is exploded by electricity, a practice which is being employed 
to an increasingly large extent in the new motor vehicles. 
In fact, manufacturers and users can no longer ignore the 
fact that with the liability of the petroleum spirit to overflow 
from the reservoir or the carburator the use of the firing tube 
is attended with a certain danger, as is illustrated by the 
burning of at least three or four vehicles during the past 
three years, and of the total destruction of a goods delivery 
van from this cause in the streets of Paris a few days ago. 
With the improvements being made in the electric firing of 
the gas mixture, makers claim that the possibility of premature 
explosions has been overcome, and if this be true there is no 
reason why the firing tubes should continue to be employed. 
Moreover, electricity is entirely necessary in up-to-date 
vehicles, in which the engine can be started from the driver's 
seat, so that there will be no necessity for the machinery to 
run while the carriage is at a standstill. This is one of the 
principal improvements that will have to be made in 
all the new self-propelled carriages, and there is every pro- 
mise that before long the work of starting the motor by 
turning a handle will be a thing of the past. But for this, 
electrical firing is indispensable. A carriage possessing these 
advantages is shown for the first time by MM. Kellner et ses 
Fils, 125, Avenue Malakoff, and if the vehicle is all that is 
claimed by the makers, it is perfect of its kind. It is con- 
structed for three persons, and is propelled by a two-cylinder 
horizontal motor of 34-horse power. The gearing is accom- 
plished by the aid of leather belting and wood pulleys. The 
fore part of the vehicle carries the water reservoir and the 
electric battery, and behind the cushions of the seat is the 
reservoir for the petroleum spirit. The driver pushes forward 
a starting lever which admits the gas mixture into the 
cylinders, the electrical communication is established, and 
it is claimed that the carriage starts without further trouble. 
The only thing to be regretted is that no opportunity is 
afforded of seeing the vehicle at work. A carriage that can 
be started with so much facility, and only requires the motor 
to work when running, must represent relative perfection in 
the construction of seif-propelled vehicles if, as is claimed, 
there is an entire absence of vibration, and noise, and smell. 
Practical experience, however, can alone show whether these 
claims are justified. 

_ The system of friction gearing employed by M. H. Tenting 
is not new, but it continues to hold its own among all the 
new methods of power transmission being brought out, as is 
proved by the fact that it has been adopted to a more or less 
extent by two or three other firms. The motor used is a two- 
cylinder one, placed nearly horizontally in the same plane 
and working on a common crank. The crank axle carries a 
large friction wheel, upon the periphery of which run two 
small friction cones held in position by springs so that they 
may be drawn away from the wheel or pressed upon it to 
graduate the friction. Between these cones is @ loose friction 
wheel carrying the pinion for gearing on to the driving 
wheels. The loose wheel may be drawn backwards and 
forwards between the centre of the cones and their circum- 
ference to regulate the speed of running, or it may be drawn 
clear altogether to put the machinery out of gear. The 
pinion is geared on to the driving wheels by a system of cogs. 
The petroleum spirit is pumped into the cylinders where it is 
vaporised and exploded. By this means it is claimed that 
considerable economy is effected. A new system of carriage 
propulsion is shown by M. Emile Mors, in which the motor 
is placed vertically, the two cylinders being inclined at angles 
of about 45 deg., and the crank shaft is geared on to the inter- 
mediate axle by leather belting. The special feature of this 
system is the electrical firing, which is accomplished by 
means of a small dynamo driven by a friction wheel running 
on the fly-wheel. Steam is represented in the carriage of 
MM. N. Négre et Ruffin, and though the engine may be 
efficient enough to propel the vehicle it is doubtful whether 
the system is all that is required by buyers. A multi- 
tubular boiler is carried in the fore part of the carriage, 
and is heated by petroleum. The engine is called a 
rotary, from the fact that the four cylinders are placed 
at angles of 45 deg., and work on one crank. It is fitted 
just behind the boiler in front of the driver, and the whole 
mechanism is too much exposed and too prominent to give a 


satisfactory appearance to the vehicle. It was shown at 
work, and in fact was the only mechanism in the exhibition 
that did run, and the exhaust steam being visible was not 
calculated to convey a favourable impression to visitors. It 
is eviden’ that steam is yet far from taking the place which 
it ought to occupy in the propulsion of road vehicles, In 
the carriages of M. P. Cusset, of Lovallois-Perret, the power 
of the single cylinder horizontal motor is increased by the 
employment of a compressing cylinder, in which a valve to 
admit the gas mixture is opened by the explosion in the 
motor cylinder, so that this latter is always full at the 
moment of the explosion. It is a very quick-running motor, 
and the gas mixture is exploded at each revolution. The 
only electrical carriage in the show is that shown by M. 
Darracq, and propelled by a dynamo on the rear axle and 
fed by Fulmen accumulators, weighing about 400 kilos., that 
are stowed away in the front and rear of the vehicle. It is 
claimed that once charged these accumulators will drive the 
carriage 120 kiloms. The cost of these electrical carriages 
is, however, excessive. 

One of the chief novelties is the petroleum fore-carriage 
constructed by M. Prétot, 42, Avenue Philippe-Auguste, and 
intended to be fitted to any type of carriage. It consists of 
a sort of bogie frame carrying all the mechanism comprising 
a two-cylinder horizontal motor of 5-horse power, which 
works on an intermediate axle placed in front of the fore 
wheels, to which it is geared by a chain. It is claimed that 
by this means the mechanism has more of the hauling 
than propelling action, and that consequently the power is 
utilised with much better effect. The attachment to the 
carriage is extremely simple, consisting as it does merely 
of bolting the bogie to the fore axle and cutting two 
holes in the front part of the vehicle, one for the 
levers, and the other for the spindle which serves 
for steering. Most of the other carriages exhibited have 
been fully described in these columns, so that there is little 
to be said concerning them, the more so as the old types 
of petroleum motors have undergone little or no change during 
the past twelvemonth or so, and that progress has only been 
made where manufacturers have struck out in new lines. The 
Société des Automobiles Peugeot, for instance, show a carriage 
propelled by their new horizontal motor, in which the gearing 
is effected partly by friction cones and partly by leather belt- 
ing, but it is impossible at the show to get any particulars 
about the details of the mechanism. One feature, however, 
worth notice is the use of an intermediate shaft carrying the 
driving chain, instead of coupling the crank-shaft directly 
to the driving wheels themselves, as is the case with 
all the other chain-geared motor vehicles. The appearance 
of the carriage is thus much improved, and the gear is not 
so liable to be clogged with mud thrown up by the wheels. 
In this, as in nearly all the new motor cars, a reversing géar 
is employed. To sum up the show it may be said that, much 
more attention has been given than hitherto to the body of 
the self-propelled carriages, especially with regard to the 
finish of the vehicles, though it would appear that their con- 
struction is still far from being sufficiently robust to with- 
stand the strain that is put upon them by the motors; the 
motors employed are mostly of the horizontal type, geared 
with leather belting; electrical firing is coming more and 
more into vogue; little or nothing has been done to prevent 
any overflow of petroleum spirit from the carburator or the 
reservoir; the burnt gases are usually sent into a chamber to 
expand before escaping into the air, but beyond this nothing 
practical seems to have been done in the way of suppressing 
the noise and vibration of the vehicles, at least to the extent 
represented by the makers themselves. 








THE TAPTI VALLEY RAILWAY. 


THE ceremony of cutting the first sod of the Tapti Valley Rail- 
way was performed at Surat on Monday, December 7th, by the 
Viceroy, who was supported on the occasion by the Governor of 
Bombay and the Pablic Works Member of Council. Although 
Surat was one of the very earliest of the East India Company's 
settlements, the Municipality was able to welcome Lord Elgin as 
the first Viceroy who had ever set foot in the place. His Excel- 
lency, in reply, referred to the violent vicissitudes of fortune that 
have distinguished the history of Surat, and hoped that now it 
was about to maintain its character by a sudden return to 
prosperity and importance. The Viceroy left the same evening for 
Indore, but Lord Sandhurst and most of the guests remained fora 
great banquet given by the new railway company to mark the 
inception cf its enterprise. . 

The B.B. and C.I. Railway will construct this line, and will 
maintain and work it at the same ratio of expense which obtains 
on their system, but not exceeding 50 per cent. of the gross earn- 
ings. The Secretary of State retains the right to purchase the 
line on December 31st, 1921, and thereafter at intervals of ten 
years, at twenty-five years’ purchase, based on the average net 
earnings of the branch for the five years immediately preceding 
the purchase, provided that the purchase price shall not exceed 
the total capital expenditure by more than 20 per cent., and shall 
not be less than the total capital expenditure ; or, at the expira- 
tion of fifty years from the ie of opening to traffic, on payment 
of the actual capital expenditure. The main line will provide 
rolling stock and maintain the branch at favourable rates. The 
line will be on the standard gauge, 5ft. 6in., and this will obviate 
the necessity of transhipment at Surat. Some fear was expressed 
in the latter city lest the line should have its junction with the 
B.B. and C.I. Railway at a point outside Surat, thus entailing a 
certain amount of loss of trade and prestige ; but although this 
will add somewhat to the cost of construction, it has been decided 
that all trains running over the new line shall join the main 
system at the existing Surat station. The dividend may be said 
to be guaranteed at 4 per cent., since it has been provided that a 
grant of a limited rebate will be made from the main line earnin 
on interchange traffic towards assisting the | cig to obtain 
this dividend. The agents of the line are Messrs. Killick, Nixon, 
and Co., and the board of directors is composed of Messrs, 
L, RK. W. Forrest, G. R. Lynn, Narandas Purshotamdas, Sir 
Jamsetji Jeejeebhoy, and the Hon. Mr. R. M. Sayani. The 
bankers are the Bank of Bombay, and the solicitors Messrs. Payne, 
Gilbert, and Sayani. 

The concession for the line was provisionally granted to Messrs. 
Killick, Nixon, and Co., in December last. The concession asked 
for was for a line from Surat vid Vyara, Songhad, and Nandurbar 
to Amalner, 161 miles long, and estimated to cost 1,26,96,714 rs., 
or 78,862 rs. per mile, exclusive of rolling stock, the value of stores 
to be obtained from England being calculated at 1s. 6d. the rupee. 
Separate estimates were taken out for the following length :— 
Mileage rate. 

Rs. 


Miles. Rs. s 
Surat toVyara.. .. .. .- «- 839°5 .. 23,91,746 60,905 
Surat to Songhad .. 49°78 .. 81,16,091 62,597 


The portion of the line between 947 and 126? miles was, however, 
re-surveyed with a view to see if an easier grade conld be obtained. 
A better alignment was secured by taking the line north instead 
of south of Nandurbar. The re-alignmentincreased the total length 








up to that town from 161 to 162°47 miles, In submitting the 





results of the re-survey, advantage was taken to submit revised 
estimates for the whole length. ‘'lhese amount to 1,55,30,628 rs., 
taking exchange at 1s, ld. This amount will be still further 
reduced consequent upon the great improvement sterling exchange 
has since undergone, so that an estimate of 126 lacs would appear 
to be a liberal one, 

The project is not the only railway scheme for opening up the 
fertile Tapti Valley to commerce. The eastern portion of the 
district is to be rescued from its isolation as well as the western. 
Twelve months ago the Secretary of State was in correspondence 
with the G.I. P. Railway Company on thesubject, with the result that 
towards the close of the last financial year permission was given to 
the company to construct the portion from Amalner to Jalgaon, 
Asthe Tapti Valley Railway Company has power underitsagreements 
to construct extensions and branches, the line may before long be 
carried through to Jalgaon. It will thereby have the additional 
advantage of opening up communication between Central India and 
Goojerat, the interchanged traflic of which at present is burdened 
with the heavy cost of transit by the circuitous route vid Bombay. 

For the first thirty-five miles from Surat the line will run through 
a plain of black cotton soil. It will gradually ascend beyond 
Vyara, and from there to Bhadwar will run between the cultivated 
valleys and forests of the district. Between Nandurbar and 
Ranala the country is rough and hilly, but afterwards there is a 
rapid descent into the plains of Khandeish, Numerous tributaries 
of the Tapti River will here be crossed, and the line will proceed 
along a flat, well-cultivated, and populous country to Amalner. 
The first forty-five miles of the line will present few engineering 
difficulties, but later on some rock cuttings will have to be done. 
The principal bridges, which will vary in length from 60ft. to 
780ft., will be at or near Rangawal, Rangan, Amraoti, Burig 
Panghra. It is expected that from the first there will be sufficient 
traffic on the 160 miles of railway to admit of two passenger and 
one goods train running daily in each direction. The capital is the 
largest that has been subscribed in India since the days of violent 
excitement which followed the close of the American War. It 
may be hoped that this and the Ahmedabad Prantej line will be 
so successful as to lead to further investment of rupee capital in a 
direction so well calculated to develope the sources of the country, 
and thereby to insure the people against the desolating effects of 
famine in years of bad harvest like the present. The work of 
constructing it will also help to relieve the distress now pre- 
vailing, especially if, as has been suggested, the work is carried 
on at the Nandurbar end as a famine work.—Homeward Mail, 








THE AMERICAN LINER St, Paut.—A Glasgow evening paper is 
responsible for the following item of information. At the request 
of the American Line over 300 men have been sent to Southampton 
by Messrs. James and George Thomson, Limited, Clydebank, for 
the purpose of carrying through an extensive overhaul of the 
Philadelphia-built liner St. Paul, About a fortnight ago as many 
riveters and caulkers as the company could spare were sent south 
in a special train, and on two subsequent occasions the number 
was added to, the latest detachment leaving on Friday night. Tho 
extent of the work undertaken may be gauged by the number of 
men employed. It is said that practically the whole hull below a 
certain level has to be re-riveted, and that the work, althovgh 
being hurried through at the fastest possible pace, will take some 
considerable time yet to do, The sister-ship St. Louis will, it is 
stated, be similarly treated when she arrives on this side. 


DyNAMITE DISASTER AT PLYMOUTH.—An accident of a very 
remarkable nature occurred on Wednesday evening in Devonport 
Harbour. For many months past the Admiralty have been 
engaged in deepening the channel into the dockyard, and lately 
attention has been turned mainly to the demolition of Cremyll 
shore. The work is taking much longer to complete than was 
expected, and drilling barges have been working day and night 
at the mining operations. In the evening, about seven o'clock, 
one of these vessels, the Delta, having drilled and charged a 
chamber, removed to a safe distance from the area of explosion. 
By some means, however, probably on account of the strong 
wind and current, she drifted back over the charge, which ex- 
ploded before the danger was discovered. ‘I'he force of the 
explosion capsized the vessel, and threw the forty-seven men on 
board into the water, from which all but two were rescued. The 
vessel is of course seriously damaged, and it was feared that she 
would sink during the night. It is scarcely necessary to add 
that a searching Board of Trade inquiry is to be held. 

YORKSHIRE COLLEGE ENGINEERING SoctetTy,—At the ordinary 
meeting of the members of this Society a paper was read by Mr. 
Percy Nicholls, B.Sc., Wh. Sc., of Manchester, on ‘‘ Utilisation of 
Multipbase Currents in Electric Driving.” The lecturer explained 
the principle of the three-phase motors. With a three-phase 
generator no return line is necessary, as in the case of a 
single - phase alternator Another advantage is that they 
require very little attention, running for days together 
without touching, the automatic lubrication being perfect. By 
means of a small switch the motor can be run in either direction, 
and resistances can be inserted to vary the speed. The speed of 
rotation is thus only dependent on the number of alternations of 
the generator and the number of pairs of fields in the motor, or, 
as it is better expressed, the number of pairs of poles, Thus a 
motor running off a fifty-cycle generator may have the following 
speeds at no load, those at full load being about 5 per cent. less :— 

Jith one pair of poles, 3000 revolutions per minute ; with two pairs 
of poles, 1500 revolutions per minute ; with three og of poles, 
1000 revolutions per minute ; with five pairs of poles, 600 revolu- 
tions per minute, &c. With the aid of lantern slides the lecturer 
showed the most recent types of three-phase motors, both English 
and foreign make, and mentioned that in the Frankfort-Lautfen 
experiments 100-horse power was transmitted 110 miles with a total 
efficiency of 75 per cent. Messrs. H. McLaren—the president— 
Sykes, Towler, Darley, and Cornock took part in the discussion. 

TRADE AND Business ANNOUNCEMENTS.—The Duke of Saxe- 
Coburg and Gotha has invested his civil engineer, Mr, G. Croydon 
Marks, with the Cross of a Knight of the Ducal Order of Ernest. 
—We are informed that Messrs. Johnson and Phillips have opened 
a Cable and Wire Store at 14, Union-court, Old Broad-street, for 
the supply of emergency orders.—We are requested by Messrs. 
Booth of Ravenshaw to publish the fact that their Mr. Raven- 
shaw has resigned his position as consulting engineer to Messrs. 
P. R. Jackson and Co., Ltd., Manchester, and now holds no re- 
taining fee from them,—The business hitherto carried on under 
the style of Harrison and Camm, will, as and from the Ist of 
January, 1897, be carried on by Harrison and Camm, Limited,— 
Messrs, Taite and Carlton have transferred part of their business, 
principally in pneumatic tools, to Messrs. Taite, Howard, and Co., 
Ltd., of 63, Queen Victoria-street. The alteration does not in any 
way affect the other departments of their business.—Mr. Henry 
Davey, M.I.C,E., has been appointed consulting engineer to the 
Bassett Mines. A large pumping engine is now being erected at a 
new shaft, which shaft it is intended to carry down to a depth of 
3000ft. Mr. Davey has also been appointed consulting engineer 
to the Miike Mines, Japan, where a new shaft is to be provided 
with pumping power exceeding 2000-horse power. The engines 
and pumps for this one shaft will exceed 2000 tons in weight.— 
The Board of Directors of the Manchester Ship Canal Company 
have appointed Mr. W. H. Collier to be manager of both the Ship 
Canal and Bridgewater Departments of this Company. Mr. 
John C. Willson will continue to occupy the position of assistant 
manager. The following appointments have also been made:—Mr. 
John Oldfield, to be superintendent, Bridgewater Department. 
Mr. Herbert M. Gibson, to be chief traffic agent, Ship Canal 
Department. Mr. Marshall Stevens relinquished his appointment 
as manager on the 3l1st ult., having entered into an engage- 
ment to develope the Trafford Park Estate, which adjoins the Ship 
Canal from the Manchester Docks to Barton. 
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RAILWAY MATTERS. 


Tux Midland Railway has just completed their new 
bridge over the Tawe at Clydach. 

Mr. Norman J. Lockyer, Assoc. M. Inst. C.E., loco- 
motiveinspector for the Indian State railways in Glasgow, has,been 
appointed works manager to Messrs. Sharp, Stewart, and Co., 
Limited, Atlas Works. 


Tux directors of the North British Railway have agreed 
to give an eight hours’ shift, without intervals for meals, to the 
shunters at six of their busiest stations, and to fix a scale of wages 
beginning at 21s. and rising to 303. per week. hey have not been 
able to grant the request of the drivers and firemen for a ten 
hours’ working day. 

Tue surveys of the projected Sagaing-Monywa Railway 
are practically completed, says Jndian Engineering. This new line 
is a branch of the Burma State Railway, and strikes out from 
Ywataung two miles from the existing line at Sagaing to the im- 
portant town of Monywa on the left bank of the Chindwin River. 
The whole length will be sixty-five miles, and is estimated to cost 
about 42} lakhs of rupees, and, barring a bridge of about 600ft. 
which will be required to span the Mu River, the country is 
reported easy, 


Ir is stated that the constructor of the Siberian 
Railway, M. Michailowski, has been asked to undertake the building 
of the new Chinese Eastern Railway through Manchuria. The 
new line will start from a point on the Onon River, where the ‘T'rans- 
Baikal Line touches it, will cross the Chinese frontier at Staro- 
Tsurukhaitu, and pass through the towns of Tsitsihar, Khu-lan- 
chen, and Ninguta, Its terminus will be Nikolskaya, on the South 
Ussuri Line. The total length of the new line wil] be 1920 versts, 
1425 of which lie in Chinese territory. 

Tue Lancashire and Yorkshire, London and North- 
Western, Midland, and West Lancashire Railway Companies and 
the Leeds and Liverpool Canal Company have given notice in 
Blackburn that they will not collect goods after 6 p.m. on 
week days and 2 p.m. on Saturdays, and that no goods will 
be accepted at stations or wharves after those hours. This 
regulation is the result of the men’s request for a reduction of the 
hours of labour, the companies stating that it will result in a con- 
siderable shortening of the time the men are engaged in carting 
and loading. 


A TRAIN ran off the rails on the 27th ult. at Cohoba 
trestle bridge, fifty miles from Birmingham, on the Birmingham 
mineral road of the Louisville and Nashville Railway. It fell 
100ft, on to some rocks, and afterwards caught fire, The number 
of passengers in the train is not yet known definitely, but it is 
believed to have been from thirty to thirty-five. Only seven were 
saved, The train consisted of the engine, a luggage van, and two 
passenger cars. Most of the passengers were miners on a holiday 
trip. The disaster is believed to have been caused wilfully for 
purposes of robbery. 


Lieut.-CoLonEL Appison’s report to the Board of 
Trade on the collision which occurred at Tottenham north junc- 
ton on the Great Eastern Rai'way on the 24th Nov., has come to 
hand. In this case, after the 7.40 a.m. passenger train from 
Saffron Walden to Liverpool-street had passed Tottenham north 
junction signal box it ran into a shunting engine, with nine loaded 
t:ucks attached, which had been let out of the up sidings on to the 
up main line a few minutes previously. Several passengers received 
slight injuries, and the stock was somewbat damaged, but did not 
leave the rails. The accident, says the report, was the result of a 
grave blunder made by the signalman on duty in the north cabin ; 
several suggestions are given to prevent the recurrence of such 
accidents. 

Tuer great deficiency in most of the large American 
locomotives of the present day is in the size of their fire-boxes. 
With bar frames 3in. or 4in. wide, if the fire-box is placed between 
the frames, the width of, the grate cannot exceed about 354in. If 
tie fire-box is placed above the frames the grate may be about Sin. 
wider, but the depth over it must be considerably reduced. The 
Wooten type of fire-box, which is placed entirely above the 
driving wheels, can then be made as wide as the widest part of the 
engine, but it must be very much reduced in depth, says the 
Railway Record. This is in a measure posal: 4 for, in some 
cues, by making it long and using a bridge wall, and thus forming 
a combustion chamber at the front end. Still the fact remains 
tiat the fire, in this kind of fire-box, is brought comparatively 
near to the crown-sheet. Now, in any fire, but especially one 
which is burned as rapidly as that in a locomotive grate is, it is 
very important that the process of combustion should be as near com- 
pleted as possible before the flame or gases come in contact with the 
heating surfaces. Such contact undoubtedly partially arrests com- 
bustion. Plenty of room in the fire-box, especially above the 
grate, is, therefore, regarded as a matter of much importance, and 
as promotive of good combustion, 


Mason Marinpin has reported to the Board of Trade 
the results of his inquiry into the circumstances attending a 
collision which took place on October 29th near Surrey Canal 
Junction, on the South-Eastern Railway. In this case, during a 
fog, a down train from Charing Cross to Greenwich and Woolwich, 
consisting of tank-engine and seven close-coupled passenger 
vehicles, ran into the tail of the preceding train—the 8.45 a.m. 
down train from Charing Cross to Maidstone—consisting of tank- 
engine and eleven passenger vehicles, which was standing at the 
down home-signal at Surrey Canal Junction signal-cabin. Con- 
siderable damage was done to the rolling stock, although none of 
the passenger vehicles left the rails. Several passengers reported 
themselves injured. ‘The line is worked on the block system, 
under the ordinary rules observed on this section of the line. 
Major Marindin is unable to say which of the two signalmen was 
at fault, but, looking at the serious consequences likely to ensue in 
case of a mistake and the crowded state of this line, recommends 
the South-Eastern Railway Company to consider the desirability of 
pe tn. one of the systems of ‘‘lock and block” working which 
are being brought into use on several of the lines round London, 
and which are effectual safeguards against any accidents being 
caused by a mistake such as was made on this occasion. 


Mr. Davin Jongs, the late locomotive superintendent 
of the Highland Railway, who recently retired owing to ill health, 
has been the happy recipient of numerous evidences of the esteem 
in which he is held by all who have been connected with him, Over 
three hundred workmen employed in the Highland Railway Com- 
piny’s locomotive department assembled in the West Parish Hall, 
laverness, last week, under the presidency of Mr. James Conner, 
assistant locomotive superintendent, with the object of presenting 
Mr, Jones with a Chippendale mahogany cylinder writing desk, 
char, and marble clock, on behalf of the locomotive, carriage and 
wagon departments, Miss Jones was also presented with a valuable 
necklace. The presentations were made by Mr. J, B. Barclay, 
assistant locomotive engineer, and Mr. James Spence, foreman 
b'acksmith, Mr. Jones, in thanking the donors, said that, like his 
fellow-officials, he felt pride in the progress of the Highland Rail- 
way which he had witnessed during the forty-one years he had 
spent in the service of the company. After acknowledging the 
valuable help he had received from his assistant officers and from 
the men generally, he specially referred to the exceptional strain 
which the demands of the Highland line made upon the drivers and 
firemen of their trains, which, unlike many in the south, did not 
run through garden ground. Concluding an interesting series of 
reminiscences, Mr, Jones thanked the workmen for the valuable 
testimonial they had been pleased to present to him, and said they 
might rest assured that those resents, which he gratefully 
nee would be highly cherished as long as he was spared in 








NOTES AND MEMORANDA. 


A CONSIDERABLE increase in pig iron production in the 
United States took place during November. The total number of 
furnaces in blast was increased from 133.on November lst to 147 on 
December 1st, and the total capacity per week of these furnaces in 
gross tons has increased during this time from 124,077 to 142,278. 
This increase in pig iron, although perhaps not as great as was 
generally expected, is still very bt ow over that of September 
and October, 


THE Government electric lighting of Malta is now an 
accomplished fact. The distribution of electricity is effected by 
low-tension alternating currents. Transformers fed by high- 
tension feeders running from the generating station to various 
points in the towns supply this low-tension system. This arrange- 
ment, says the Hlectricul Engineer, was adopted, in the first place, 
because it gives absolute safety to the users of the current; and, 
secondly, because it is possible to send the current through long 
feeders with but a small loss of power. 


Tue hot lakes district of New Zealand, covering an 
area of 1000 square miles, is very actively and peculiarly volcanic. 
The particular attraction of the district lay in the changes that are 
continually taking place in it, Almost from day to day extra- 
ordinary transformations are worked by heat, fire, and steam. 
The greatest of the volcanic mountains, Ruapehu, rises toa height of 
9000ft., and one of the geysers is estimated to throw water and 
steam to a height of 180ft., while the lakes, ponds, and pools con- 
tained water of every degree temperature, 


An effective method of electrically welding steel rails, 
employed in the United States, necessitates the dies being clamped 
about the pieces to be welded, close to their ends, in such a way 
that the heated portion can be closed between them with very 
heavy pressure, so as to form a thin-flattened collar around the 
weld, excellent results being thus obtained. The strength of these 
welds—even with the collars cut off—is said invariably to exceed 
the strength of the normal bar, and the toughness is such that the 
bars can be bent cold in the weld 250 deg. and over. 


Tue report of the British Consul in South Russia says : 
‘An exhibition of industrial and agricultural machinery is to be 
held in Kieff from July 13th to the end of October next year under 
the auspices of the Kieff Agricultural Society. So far as can be 
judged at present there is every prospect of the exhibition being a 
success, a considerable number of exhibitors having already applied 
for space. Only Russian-made goods are available for awards, 
while foreign-made goods may receive certificates of excellence 
only. Notwithstanding this fact, a considerable number of foreign 
firms have signified their intention of exhibiting.” 


THe annual output of petroleum in Roumania is esti- 
mated at 80,000 tons. Of this about a third is obtained from the 
wells of fewer than half a dozen miners, and the remaining two- 
thirds are got from the lands of about 120 small speculators, 
Barely 15 per cent. of the yield is exported across the border, As 
the population of Roumania is about 6,000,000, it becomes evident 
that the home consumption at present must be in its infancy ; but 
as the supply is developed and improved the demand will greatly 
increase ; for the Roumanian peasants have, as it were, toe edu- 
cated up to the use of anything but the crudest forms of domestic 
lighting. 

In connection with electrical condensers Mr. H. V. 
Carpenter, in connection with Mr. E. W. Poole, has been making 
an experimental study of the ‘‘soaking in” of a charge into solid 
dielectrics. Three condensers were used. In one the dielectric 
was mica, in the second paraffin, and the third had a very thio 
dielectric of a composition not ascertained. The results arrived 
at by the authors are that the ‘‘ absorption” varies more rapidly 
than the thickness of the condenser, and differs with different 
dielectrics. The curves and results obtained are interesting, says 
the Electrical Engineer, but the data are hardly sufficient to 
warrant the setting out at greater length the conclusions arrived 
at upon the general question, 


A NEW system of ventilation has been put in use in the 
U. 8. Senate chamber at Washington, designed by Professor 8. H. 
Woodridge, says the Engineering News of New York. The benches 
in the visitors’ gallery have been removed and theatre chairs, with 
folding seats, substituted. The legs of the chairs are hollow, with 
perforated sides, and the fresh air for ventilation is distributed 
through the perforations. The air is furnished by a fan driven by 
an electric motor, and in warm weather it is first cooled to 60 deg. 
by an ammonia refrigerating apparatus, depositing its moisture, 
and is then dried and heated to 70 deg. or 75 deg. by passing over 
hot water pipes. In cold weather the refrigerating apparatus is 
omitted and the air is warmed to the desired temperature. 


In the Street Railway Journal recently was an article 
on ‘f The Electrically Welded Continuous Steel Rail.” The author, 
Mr. R, Eyre, says, ‘‘ Welds have been made of 6in., rails, which 
could not be broken at the limit, 400,000 1b., of the testing 
machine in which they were pulled, It was shown conclusively 
that 350,000lb. could be considered the minimum strength of a 
complete weld. It is unquestioned in the writer’s mind that by 
the time all apparatus has been completed, and men are trained to 
the work, nineteen welds out of every twenty made commercially 
will stand from 400,000 lb. to 600,000 lb. tensile stress. These 
welds when fractured show the same small grain which is found in 
the rolled section, and the value of this will be readily appreciated 
by anyone familiar with the characteristics of steel.” 


‘THE Filtration of Sewage through Coke Breeze” was 
the title of a paper read before the Nottingham Section cf the 
Society of Chemical Industry recently. The authors, Messrs. T. R. 
Smith and 8. F. Burford, consider that failures in the use of coke 
as a filtering medium are due to the filters having been too small 
and the pieces of coke too large. At the Kettering sewage dis- 
posal works, acting on the lines recommended by Mr. Dibdin, the 
experimental filter made measures 21ft. by 10ft. by 3ft. deep. The 
coke used is the size of walnuts. In the experiments recorded 
the filter was charged with tank effluent, after precipitation with 
lime and alumino-ferric, the quantity dealt with being about 
2000 gallons in each filtration of two hours and a half. The 
important result is recorded that during the course of these 
experiments there never was any indication of putridity, and that 
when the filter was broken into the coke was found to be absolutely 
free from any putrid odour, the effluent in all cases being clear and 
comparatively free from smell, 


Accorpine to the Revue d’Orient, Servia is rich in 
mineral products, Gold is found in a pure state in the bed of 
some rivers, such as Tzernarcka, Pek, Timok, Rasina, and Pous- 
tarék streams in the neighbourhood of Pirot. All the mineral 
districts of Servia contain silver in a greater or less proportion, in 
lead arsenic, manganese, zinc. and copper. Quicksilver is found 
chiefly in quartz and serpentine, the chief vein being near the 
village of Ripany. There is a little copper almost everywhere, 
but chiefly near Pojarévatz and Valiévo. The antimony is good, 
and is found in the provinces of Belgrade and Valiévo. Zinc exists 
in all the mineral districts most frequently mixed with sulphur. 
Nickel is also found, but in small quantities, mixed with quick- 
silver, Chrome has been dircovered in serpentine, and the Govern- 
ment works a mine of iron chrome near Valiévo, of which great 
things are predicted. Coal is met with in nearly all tertiary for- 
mations of the kingdom, and all the Servian coalfields have by no 
means been yet explored ; there are very few parts where researches 
have not brought new beds to light. Hitherto the best coal has 
been found at Verkachanka, between the Pek and the Timok. 
This is coal of excellent quality, in seams 4 to 16 metres thick. 
The mine is connected with the Danube by a railway. 





MISCELLANEA. 


Tux whole street railway mileage of the United States 
is nearly 15,000 miles, 


At Wednesday’s meeting of the Royal Counties Agri- 
cultural Society at Basingstoke, Prince Christian was elected 
president for the ensuing year. 


THE company to carry on the Richmond Rolling Mills at 
Stockton-on-Tees has been successfully formed, and the directors 
have decided to re-open the works immediately after the termina- 
tion of the holidays, The works have been idle for a great number 
of years, but have recently been re-modelled, and machinery of the 
most modern type has been put down under the superintendence 
of Messrs. Hewson and Harrison, consulting engineers, Middles- 
brough. Previously the establishment produced only bars, now 
hoops and strips will also be rolled. 


Tue Bournemouth Corporation appear at last to be 
earnestly taking into consideration the question of an undercliff 
drive and the preservation of the cliffs in the Bournemouth Bay, 
and at their meeting on Wednesday, December 30th, instructed 
Mr. F. W. Lacey, their borough engineer, to be prepared with 
fall particulars of his scheme. We understand that the ground 
landlord, Sir George Meyrick, and the London and South-Western 
Railway Company have also promised to contribute large sums 
towards the probable cost, which Mr. Lacey estimates to be about 
£60,000. 

On Sunday night last, or early on Monday morning, a 
landslip took place on the eastern portion of the Kenmare estate 
in the neighbourhood of the Quarry Lodge, situate some fourteen 
miles from Killarney. Unfortunately the occurrence was accom- 
panied by the loss of a family of eight persons, and considerable 
damage to property. It appears that a bog called Bogoghanimy, 
or the Bog of the Mule, comprising some 200 acres in extent, 
began to move, and, taking a southerly direction, swept everything 
before it for miles. The extent of the damage done is not known 
up to the S  anpe. but it must be considerable. Heavy rain, 
accompanied by a storm, set in prior to the upheaval, and during 
the night the peasantry were awakened by a strange sound, as of 
an earthquake. 


Tue Gas Committee of the Manchester Corporation 
has at present a scheme in progress which will, when completed, 
bring a new trade to the port of Manchester, says the Chemical 
Trade Journal. The committee’s installation of plant for the 
manufacture of carburetted water gas will involve the use of large 
quantities of oil—either petroleum or Russian solar distillate. It 
is intended to import this oil in tank steamers by way of the Ship 
Canal, and to store it in oi] tanks which are now being erected on 
a plot of land adjoining the Corporation’s foreign animals depot 
at Old Trafford. A wharf will be constructed along the canal, and 
each of the two tanks will hold half a million gallons of oil. 
Arrangements have been made for carting the oil in suitable tank 
carts from the Old Trafford tanks to a third holder at the Brad- 
ford-road Gasworks. The wharf, tanks, &c., are expected to be 
ready for use early next year. Hitherto there has been no pro- 
vision for storing oil in bulk at Manchester, and no tank steamers 
have yet been up the canal. It is to be hoped that before long 
oil tanks for general use will also be built, for without such pro- 
vision the port cannot compete for the trade on equal terms with 
its better-equipped rivals. 


PropaBLy few of our readers would be disposed to 
believe that the water-tube system, the crowning feature of the 
most successful boilers of to-day, was understood and put into 
practice by the Greeks and Romans. Nevertheless such appears 
to be the case. Mr. W. T. Bonner, a member of the American 
Society of Mechanical Engineers, recently read a paper in which 
are described two forms of boilers, constructed probably two 
thousand years ago, and now in the National Museum at Naples. 
These boilers, which were evidently only used for heating water, 
bear a very strong resemblance to the water-leg or water-tube 
steam generators of to-day. One of these ancient apparatus 
consists of a vertical cylindrical vessel with a dome-shaped re- 
movable cover and an inner vertical cylinder with spherical top. 
The inner cylinder is connected to the outer one at the bottom, 
the annular space between the two constituting the water space, 
while the furnace is arranged in the small cylinder, water-tubes 
running across, which form the fire-bars. Fuel was introduced 
through a rectangular opening above the bars, and another open- 
ing is provided for the escape of the carbon fumes. The Scientific 
American of the 19th ult. contains a full reprint of Mr. Bonner’s 
paper, with illustrations. 


Tue Bill which has been deposited by the Manchester 
Ship Canal Company for next session contains only three material 
clauses. These clauses all deal with the surplus lands of the com- 
pany, and provide that with the previous consent in writing of the 
Corporation of Manchester the company may, in addition to any 
moneys which they may have been authorised to borrow in pursu- 
ance of their Acts, from time to time borrow any money on the 
security of all or any of their surplus lands, and for the purpose of 
securing borrowed money and interest thereon, may mortgage or 
charge such surplus lands to any person or company advancing 
such moneys. It is also provided that the company may grant 
leases of any lands belonging to them for any terms not exceeding 
ninety-nine years toany persons, corporations, or companies whoshall 
covenant to improve such lands by laying out money in the con- 
struction of docks, basins, lay-byes, shipyards, wharves, landing 
places, warehouses, sheds, or other buildings calculated to promote 
or facilitate the business of the company, and they may grant to 
such lessees the use of any wharfage, quayage, or other space 
requisite for their trade. As regards the application of moneys it 
is proposed that all moneys received by the company in respect of 
any mortgage or charge made in pursuance of the Act and not 
required for any other purpose of the company shall, at the request 
of the Corporation of Manchester, be applied in the first instance 
to the redemption of the new debentures in the hands of the cor- 
poration, and, subject to any such request, in paying off the 
moneys borrowed by the company on mortgage, or redeeming any 
debentures or debenture stock now or hereinafter to be issued by 
the company in order of their priority. 


Unper Section 6 of the Coal Mines Regulation Act, 
1896, the Home Secretary has made an order prohibiting the use 
of any other than certain permitted explosives in any coal mine in 
which inflammable gas has been found within the previous six 
months, or in any coal mine which is not naturally wet throughout. 
In all such mines, on and after the first day of January, 1898, the 
use of thé permittled explosives is prohibited unless the following 
conditions are observed :—‘‘(«) Every charge of the explosive shall 
be placed in a properly drilled shot hole, and shall have sufficient 
stemming not in any case less than Yin.; (+) the apparatus or 
method, whether electrical or otherwise, used to ignite the charge 
in the firing of any shot shall, so far as is reasonably practicable, 
be incapable of igniting inflammable gas or coal dust ; («) every 
charge shall be fired by a competent person appointed in writing 
for this duty by the manager of the miae, and not being a con- 
tractor for any work in the mine involving the use of explosives, nor 
a person paid by such contractor, nor a person whose wages depend 
on the amount of mineral to be gotten ; (/) each explosive shall 
be used in the manner and subject to the conditions prescribed in 
the schedule hereto, or in any schedule substituted therefor by an 
future order.” It is provided that nothing in the order shall pro- 
hibit the use of a safety fuse in any mine in which no inflammable 
gas has been found within the previoussix months. There is further 
a conditional prohibition of all explosives in main roads. The 
order is not to apply to mines of clay, or stratitied ironstone, nor 
to shafts in course of being sunk from the surface, A list of the 
permitted explosives is given in a schedule, 
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AN AMERICAN ELECTRIC CARRIAGE. 


An electric storage battery carriage, built by the American 
Electric Vehicle Co, has been in operation for about three 
months,and the company is nowpreparing to manufacture car- 
riages of various patterns. The one now in use, Fig.1,is a mail 
phaeton, weighing 2000 lb. complete, having a’folding¥board 
over the front seat and an 
open seat behind; the latter 
may be replaced by a foot- 
man’s seat. The front 
wheels are 34in. diameter ; 
rear wheels, 44in.; wheel- 
base, 4ft. 6in. The wheels 
have ball bearings and 
hard rubber tires. In the 
body is a battery of thirty- 
two cells, of capacity suffi- 
cient for developing 34- 
horse power for six hours. 
The carriage makes fifty to 
sixty - five miles on one 
charge, according to the 
wind and the condition of 
the roads. There are two 
motors of 1200 watts, or 1}- 
horse power each, connected 
independently to the two 
rear wheels by sprocket 
chains, thus allowing for 
independent speed of the 
wheels in turning corners, 
curves, &c. Four rates of 
speed are provided for, 
namely :—1#, 34, 7, and 14 
miles per hour. A plan 
and elevation of the run- 
ning gear, showing the 
motors and chain-gearing, 
are given in Fig. 2; but in 


station. In certain feed-waters there were many impurities which 
combined to form very hard corrosive scales, the hardest being 
that produced by hydrate of magnesia. A dangerous scale also 
was that created by cylinder oil carried with the exhaust steam 
into the hot well and fed back into the boilers again; the oil 
formed a greasy scale on the boiler plates, and being non-porous, 
although soft, prevented the water from coming into contact with 
the plates, resulting in overheating and giving way under pressure, 








some of the carriages 
designed it is intended to 
use direct gearing. A braking device is used, in which the 
brake is applied directly to the motor; and the application 
of it not only cuts off the current from the motors, 
but also automatically adjusts the controller back to the 
starting point. The company undertake to furnish plants 
complete for charging the batteries, which are so arranged 
that they do not have to be removed for charging. Many 
large country houses have their own electric lighting plants | 
already, which may be utilised; while for livery or other 





Fig. i—AMERICAN ELECTRIC CARR AGE 


Owing to the fact that these impurities behaved no differently 
when subjected to high temperatures, and also that it was by no 
means an easy matter to perform experiments with water when 
under the normal working conditions of a boiler, chemists could 
only surmise the exact amount of disintegration and combination 
of the several impurities contained in water. 

Electric light engines used to drive alternators should have as 
even a turning moment on the crank shaft as possible, so as to 
ensure satisfactory parallel running. The latest addition to the 
Deptford station of the London Electric Supply Corporation, which 
was designed by Mr. P. Walter d’Alton, 
engineer-in-chief, had this quality in a 
very high degree. It was a direct 
coupled plant. The engine consisted of 
three separate compound engines, with 
cylinders tandem fashion on a three- 
throw crank-shaft with cranks at 120 deg. 
The alternator was of the Ferranti type 
and generated 100 ampéres at 10,000 
volts, at aspeed of 150 revolutions per 
minute, The design of the armature, 
which was built on the rim of a wheel 
16ft. diameter, was very open, and there- 
fore gave plenty of ventilation and en- 
sured cool running. The governors were 
either of the throttle or expansion type. 
The expansion governor was perhaps 
more generally the practice in electric 
light stations, but although the throttle 
governor was often considered not at all 
suitable for electric light engines where 
steady governing and economy were such 
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large stables a gas or oil engine and small generator may be 
put in for lighting purposes and charging the batteries. 








THE INSTITUTION OF JUNIOR ENGINEERS. 


At the meeting of this Institution, held at the Westminster 
Palace Hotel on December 18th, the chairman, Mr. H. B. Vorley, 
presiding, a paper was read by Mr. P. W. McDougall, A.I.E.E., 
on ‘‘ Electric Central Station Working.” 

With reference to the choice of a suitable site for an electric 
light station, the author stated that it depended upon two ques- 
tions :—({1) Whether the system to be adopted be high or low 
pressure ; (2) the relative cost between any proposed sites of 
obtaining the daily supplies of fuel. Low-pressure stations had to 
be close to the consumers, but those of high-pressure could be 
placed right away on inexpensive ground and with a river frontage. 
This was a great advantage, not only from the fact that any 
quantity of water could be obtained for condensing purposes, but 
also on account of the facility with which seaborne coal could be 











brought to the station. 

As to boilers, the marine type was most suitable for an electric 
supply station, where quick steaming was an essential quality. A 
marine boiler economised a large amount of space over several 
kinds of boilers of the same evaporative power, and it also required 
to be less frequently cleaned. The boiler often met with in elec- 
tricity works was of the water-tube type, but for several reasons 
it was unsuitable, especially where the feed-water was bad, in 


which case frequent cleaning was necessary, and the cost of main- 





tenance was a very heavy item in the running expenses of the 


important matters, it had been adopted 
in some stations with very satisfactory 
results, especially when the engines were 
non-condensing. Whatever the type of 
governor used it was a matter of first 
importance that all the governors should 
have as near as possible the same range 
of sensitiveness. If an engine had a 
governor which allowed a variation of 
1 per cent., another of 2 per cent., then 
when put into parallel the one would 
work against the other, and the load 
would not be divided evenly, and great 
unsteadiness of the light would result, 
and perhaps failure of the dynamos, 


Alternators could be excited either by 
small continuous current dynamos driven 
by separate steam engines, or by ropes 
from the alternator shaft, or by rectified 
current from the alternator. The recti- 
fied method had not proved an un- 
qualified success; the regulation not 
being satisfactory, a slight variation in 
the speed of the engine producing a very 
considerable variation in the voltage of 
the alternator. The exciters were often 
a weak part of an alternating station. 
There should be one for each alternator, 
but not run in parallel, on toa bus bar, 
and, in the author’s opinion, should be driven by ropes off the 


| alternator shaft, and made of ample size, so that the exciting 
| system may not need any special attention on the part of the 
| engineer in charge. 


With regard to the mains and their insulation, paper saturated 
with ozokerite—earth wax—or resinous oil had given very satis- 
factory results in high-tension work. Ozokerite as a dielectric 
was developed by patents of Mr. 5S. Z. de Ferranti, whose concen- 
tric armoured cable, insulated with waxed paper, had been in use 
some time by the London Electric Supply Corporation to transmit 
the current from Deptford to London at 10,000 volts, 

The switching gear of a large central station was generally 
rather antalek and in a high tension station the switches had 
not only to be sure in their action of breaking the current, but 
great care had to be taken that they were well insulated, so that 
the operator was not endangered. The high-tension switches at 
Deptford, which had been re-designed by the company’s own 
engineers, consisted of a long, light, gun-metal arm worked by a 
lever of the signal-box pattern. The break was 4ft. 6in., and 
being high up overhead, perfect safety was assured. There had 
been no difficulty in breaking the current with the machine work- 
ing at full speed, 7.¢., 100 ampéres at 10,000 volts, and also ona 
short circuit, 

Owing to certain effects due to the capacity and length of the 
trunk mains from Deptford, it had not been possible to put ona 
main, or withdraw it suddenly by pulling off a plug, without pro- 
ducing a variation in the valieae on the system. But this had 
been successfully overcome by an arrangement suggested by Mr. 
G. W. Partridge, of the London Electric Supply Corporation. The 
main was connected to the bus bar through a high inductive re- 
sistance, and was gradually charged to the required o by 
reducing the induction. As soon as the potential on the main was 








equal to that of the bus bar, then the plug was inserted and the 
discharger disconnected, The reverse operation was performed 
when it was necessary to withdraw the main from commission. 

Arc lamps supplied by Ferranti rectifiers were perhaps the most 
practicable and efficient method of lighting in alternating current 
systems. Very satisfactory results had been obtained in several 
provincial towns with street lighting carried out in this way. 

In the discussion which followed the reading of the paper, Mr. 
F, W. Crawter, Mr. H. J. Fraser, Mr. G. C, Allingham, Mr. A. W. 
Marshall, Mr. L. G. Ferreira, Mr. W. Powrie, Mr. J. H. Millen, 
and the chairman took part, and the proceedings terminated with 
the usual vote of thanks, 








A CITY IMPROVEMENT. 
THE WIDENING OF NEWGATE-STREET, 

THERE is only one point in the city of London more constantly 
blocked than the eastern end of Newgate-street, and that is the 
wide area between the Bank, the Mansion House, and the Royal 
Exchange. It is anticipated with some amount of confidence that 
the Central London Railway, now in course of construction under 
the thoroughfares of Oxford-street, Holborn, Newgate-street, and 
Cheapside will considerably relieve the thronging traffic of the 
City, but it may be taken as a conclusion warranted by frequent 
experience that whatever surface traffic this new underground 
railway will absorb, it will create more, to come to the street level 
at each one of the sixteen stations plotted out on this new railway 
route from east to west. One of these stations will be situated at 
the point where Newgate-street is narrowest and most often 
rendered impassable by the stress of traffic that converges here 
from Aldersgate-street, Cheapside, Paternoster-row, and St. Paul’s- 
churchyard, and it is, therefore, quite opportune to learn that the 
Commissioners of Sewers, in whose hands City road-widenings are 
ee. are taking steps towards carrying out that widening of 
Newgate-street at its junction with Cheapside which has long been 
recommended. Nearly ten years ago, when it was first proposed 
to widen this busy junction of thoroughfares, it was computed that 
no fewer that 30,000 vehicles and 100,000 pedestrians passed daily, 
and certainly the traffic of the City has grown greatly in the 
interval. Post-office business alone is responsible for a large pro- 
portion of this undoubted increase, for the van yard of the General 
Post Office discharges directly into Newgate-street ; and it needs 
hut to refer to the Postmaster-General’s annual reports to see how 
znormously the business of the department has increased of late. 

When the Commissioners of Sewers were petitioned, ten years 
ago, to widen this narrow pass, they reported, after due 
inquiry, that the improvement was one eminently desirable, but 
that they could not recommend its being carried out at that time, 
while the costly widening of Ludgate-hill was still in progress. 
There were no contributors towards the heavy expense then, for 
the London County Council had not been brought to see the value 
of the proposed widening to the metropolis as a whole. 
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In May, 1893, however, the Court of Sewers decided that the 
time had arrived for some action to be taken, and eventually a 
plan was submitted to the London County Council, with whose 
officials a prolonged conference followed, of which the outcome 
was three schemes for widening. ‘To the scheme agreed upon the 
London County Council have agreed to pay half the net cost of 
£155,950, and the work will be immediately proceeded with, the 
Court of Sewers having served notices on owners of ——, to 
acquire freehold. The map printed herewith will clearly show the 
great improvement to be effected. It would, of course, be idle to 
contend that this measure will serve more than the temporary 
purpose of alleviating the daily block of traffic here until it has 
grown still greater in volume, but the two authorities concerned 
in sharing the expenses have done what was possible towards 
achieving an impossible ideal ; and, indeed, short of appealing to 
the Government for aid, it is difficult to see—bearing in mind the 
prohibitive price of land at this point—what more could have been 
undertaken. The chief result will be that the narrowest part of 
Newgate-street will be made 70ft. from wall to wall, instead of 
44ft., as at present ; while the space between the back of Peel’s 
statue and the corner of Paternoster-row will be 43ft., as against 
31ft.; and a width of 65ft. will be given instead of the present 
45ft, at the junction of Cheapside with St. Paul’s-churchyard. 
It is not a heroic remedy, but it is a useful one, and will serve 
until] our children’s time, when the question will have ripened once 
more, 








THe CHASE PNeumatic CycLE TirE,-—A few days ago we had 
an opportunity of witnessing some severe tests of a cycle tire, 
which has made for itself a high reputation in the United States. 
The tire under notice is that made by the well-known firm, L. C. 
Chase and Co., and is of the single tube type, and differs from 
other tires of this description in the method of building up the 
“tread” of the travelling surface to prevent puncture. This is 
done by the use of a secret preparation which is exceedingly 
difficult to puncture, but it is in itself of a yielding and resilient 
character. Two extra strips of duck are also introduced, which 
are prepared with the special compound, and on the outside is a 
coating of Para rubber, made of extra thickness on the tread. 
The tests consisted in repeatedly riding a bicycle over a large 
number of pieces of glass and nails fixed head downwards in a 
cement bed, neither of which appeared to have any deleterious 
effect on the tube. Unlike many other single tube tires, the Chase 
tire possesses the great advantage of being easily repaired should 
it become punctured by some extraordinary means, the whole 
process occupying only a very brief space of time, and necessi- 
tating the carriage of very slight repairing tackle. The thicken- 
ing of the tread of the tube will, no doubt, detract to a slight 
extent from its resilience, and hence will not be extensively used 
for racing purposes, but this ought not to prevent its extensive use 
on the public highways, where the maximum of speed is not 
required at the expense of other qualifications, 
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CORN PITH CELLULOSE. 





ONE‘of the papers read at the last meeting of the Soziety of 
Naval Architects and Marine Engineers was by Henry W. Cramp, 
of William Cramp and Sona, on ‘‘ American Corn Pith Cellulose.” 
Marine engineers understand by corn pith cellulose a substance 
similar in appearance to ground cork that is packed behind the 
armour of a vessel or at the edges of her protective decks. When 
a hole is shot in the armour or deck and the water enters, the corn 
pith cellulose swells and closes up the hole so effectively as to stop 
the leak entirely. According to the American Shipluilder, corn 
pith is an American invention, and like most American ideas in 
naval construction, is superior to the cellulose made of cocoa fibre 
that has been used by the French naval constructors for a similar 
purpose, Cellulose has been used in the construction of the New 
York, the Columbia, and the Olympia, and Mr. Cramp recom- 
mends its use for all further vessels that may be built by this 
Government. Of the naval tests of the American improvement in 
cellulose, Mr, Cramp said: ‘‘The cellulose at first used by our 
Navy Department was manufactured in Philadelphia. It was 
made of husks of the cocoanut ; the cellulose proper looking like 
bits of ground cork, being separated from the fibre by specially 
built machinery, and after certain processes intended to preserve 
it from decay and render it incombustible, it was packed in 
cofferdams mixed with a certain amount of fibre to hold it 
together. The tests in which this cellulose was subjected in our 
Navy were such as to produce an article superior to that made in 
France. In order to make a comparative test of this new corn 
pith cellulose, the Navy Department made two cofferdams of 
steel plates, stiffened by angles, 6ft. high, 6ft. wide, and 3ft. thick. 
In one was placed 8324 lb. of cocoa cellulose and fibre mixed to the 
usual proportions, corresponding to a density of 7°7 lb. to the 
cubic foot. The other cofferdam was sated with corn cellulose 
containing 702 lb., corresponding to a density of 6°51b. per cubic 
foot. These cofferdams were sent to the Indian Head proving 
grounds, and were fired at on June 10th, 1895. The first shot was 
fired at the cocoa cofferdam. A 6in. shot, having a velocity of 
1000ft. per second, was fired into the cocoa cellulose with a gun at 
a distance of 314ft. The hole made at the point of entry was the 
diameter of the shot, and that at the point of exit at the rear of 
the cofferdam was an irregular jagged hole 74in. by 8hin. Water 
was supplied to the front of the cofferdam, the level being 5ft. 
above the hole. In ten minutes the first drop of water appeared 
through the hole. The flow increased gradually, and in a few 
minutes had become comparatively steady, running about twelve 
gallons in one-half hour. The flow of one-half gallon a minute 
then became approximately constant. In the meantime the 
cofferdam containing the corn cellulose was fired at under similar 
conditions. Water was turned on as before and left for one and 
a-half hours, during which time no water whatever appeared at 
the hole in the rear of the cofferdam, nor at the end of the time 
had the corn cellulose at the mouth of the hole in the rear become 
damp. The cofferdam containing cocoa cellulose was then fired at 
with a 250 lb. 8in. shell, at the same distance and with the same 
velocity as that of the 6in. shell. The water was then turned on 
with a head of about 5ft. as before. In twenty-five secunds a few 


JOHN GALLOWAY. 





WE regret to record the death of Mr. John Galloway, which 
took place on December 22nd, at his home in Seymour Grove, 
Old Trafford. He was the son of the late Mr. William 
Galloway, of the firm of W. and J. Galloway, of the Knott 
Mill Ironworks. Adopting the profession of an engineer, Mr. 
John Galloway in early life took an active part in the manage- 
ment and development of the works, and continued to be 
closely associated with the concern until a few years ago, 
when the business was formed into a company under the 
title of Galloways Limited. Though seldom appearing on 
public platforms, Mr. Galloway, in conjunction with his wife, 
largely interested himself in philanthropic and charitable 
undertakings, He was a justice of the peace for the city of 
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drops appeared at the hole in the rear, and about twelve gallons | 


had passed through in thirty minutes. Under similar conditions 
an 8in. projectile was fired at the corn cofferdam. The water was 
turned on, and after waiting forty-five minutes no water appeared 
at the hole in the rear of the cofferdam, nor was the corn at the 
rear damp. No water appeared at the Sin. hole which had 
previously been made, nor was it damp at the completion of the 
experiment,” 








Mr. G. G. M. Harpinenam, patent agent, Fleet- 
street, in a letter to the Times says, as an illustration of the 
enlightened government prevailing in Turkey, as the result of 

Palace” interference with the administration, it may be men- 


tioned that patents for inventions which relate to the production | 


of electrical energy, or in which electricity is in any way employed, 
are refused, There is nothing in the Turkish law to warrant an 
such refusal, and the only explanation afforded by the Turkish 
authorities is that orders have been received ‘‘ from the palace ” 
forbidding the grant of patents for such inventions. It is perhaps 
ee to add that the fees paid on application are not 
ed, 





Manchester and the Hundred of Salford. He held the office 
of president of the Whalley Range Orphanage, and was a 
vice-president of the Manchester Royal Botanical and 
Horticultural Society. In politics Mr. Galloway was 
a Conservative. 
South-West Manchester Conservative Association upon 
the formation of the division, and held that position 


in the Stretford Division, in which he resided, also found in 
him a zealous supporter. 
| representative in Parliament of South-West Manchester. 








| THe Port or Hurtva.—It is stated that the bar at this 
| important port is getting worse every day. It seems that a large 
| outlay must be made in the way of dredging. Three million to 
four million pesetas are required for this object, the work to be 
completed within three years, or at the average rate of exchange, 
| Say; £130,000, or £43,000 per annum. 





He was appointed president of the | 


up to the time of his death. The Conservative party | 


Mr. Galloway, who was in his | 
seventy-first year, leaves a widow and one son, the present | 


NOTES ON THE SEWERAGE OF BLANKEN- 
BERGHE. 


WITH a view to increasing the popularity of Blankenberghe 
asa health resort, the municipality there have adopted a 
complete system of sanitation, which, combined with the 
natural beauty of this Belgian seaside place, is expected 
largely to increase the influx of visitors from this country. 
The best general system for purifying and rendering towns 

| wholesome consists in collecting in special conduits the street 
waters, the rain, the liquid refuse, the fecal matters, the 
waste waters of the houses, &c., and conducting this material 
rapidly away from the thickly populated parts to distant 
places. This system consists in first discharging all these 
matters into sewers, from which they are carried away either 
into the fields for fertilising purposes, or into the sea. In 
some continental towns—Paris, Berlin, and Dantzig, for 
instance—all the sewage is collected in a reservoir, whence it 
is drawn off by powerful steam engines and pumps, forced 
through pipes, and discharged in the outlying agricultural 
‘ districts to fertilise the land. The method of filtration of 
sewage by distribution over the land is too well known to 
require any further comment. 

Different schemes for dealing with the sewage of Blanken- 
berghe were submitted to the local authorities, some of which 
were based on the separate system, maintaining, however, the 
sewer chambers or cesspools within the houses, while receiv- 
ing the liquid refuse, the waste waters, and other impure 
liquids in special reservoirs, and draining it from these into 
the rivers. Others were based on the system of conducting 
all sewage and refuse into the sewers, and from there directly 
into the sea. The projects based on the first method were 
rejected as being contrary to hygienic principles, condemning 
irrevocably the system of having cesspools in the interior of 
houses. Other proposed systems were rejected on the ground 
that direct discharge into the sea might cause deposits along 
the sea shore, at the foot of the dyke or beach. 

| Finally, the projects of Messrs. Hellemans, the architects 
of the town, and of Mr. Van de Casteele, the borough 
surveyor, were accepted, and the former was appointed 
managing director of the Works Committee of the town, Mr. 
| Van de Casteele being appointed resident engineer and 
| manager. Their system, in its general outlines, consists in 
| carrying all matters into the sewers, and using the sewage 
| for fertilising the land. The leading features of the system 
are: 
| General collector, or main, to receive all the town sewage 
| and liquid refuse, laid out so as to cross and divide the town 
as nearly as possible into two equal areas. 
| Secondary drains or branch pipes, laid under the streets 
| at the necessary incline to secure the proper flow, which join 
| the general collector, and into which they discharge all their 
| liquid refuse. The general collector discharges into a cleans- 
| ing chamber, which is connected to a large reservoir placed 
| at a lower level. Special pumps, driven by powerful stationary 
| engines, draw off the liquid sewage discharged in this 
large reservoir, and force it through pipes into the filtering 
| area, about six miles off, for fertilising the land. 
| Drainage of buildings.—The general outline of the system 
| of discharging the sewage from all the public and private 
| buildings of the town consists in having all the sanitary 
appliances connected to a general water-tight outfall pipe, 
led directly into the sewer. All solid matters, however, such 
as refuse from the kitchen, are collected in a special metal 
reservoir, or dust-bin, placed in the yard of each house. This 
collecting box is hermetically closed during the day, but is 
cleared out early each morning by the road and sanitary 
service of the town, and disposed of to farmers as field 
manure. 

Drainage of public places, streets, éc.—This is carried out 
by giving the paving sufficient inclination to cause all waters 
used for cleansing and watering the streets and public places, 
| as well as the rain waters, to flow off rapidly into the gulleys 
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and down below into the drains. The higher part of the 
town, being more exposed to the strong sea winds, which 
drive large quantities of fine sand from the shore along the 
dyke, has the street gulleys provided with special deep 
pockets, in which the sand collects, and from which the 
deposits can be easily removed. 

The water required for flushing the sewers, drainage of 
houses and streets, and for fire purposes, is obtained from the 
Blankenberghe Canal, and the quantity is estimated at about 
33 gallons per head per day for a population of 15,000 
inhabitants, giving a distribution of 495,493 gallons per day, 
to which must be added 40,260 gallons per day for sewer 
flushing, for washing and cleansing the streets, &c., which 
cover an acreage of 24,711. One gallon per 50 square feet 
per day of twelve hours is allowed; but during the summer 
an additional quantity—22,000 gallons—is permitted. In- 
cluding the fire brigade service, the total quantity of 
550,550 gallons per day of twelve hours is required. 

Sewer flushing.—The principle on which the system of flush- 
ing has been carried out consists essentially in admitting into 
the drains only the rain waters, the waters frum washing and 
cleaning the streets, public places, yards, &c., the liquid 
refuse, the waters and fecal matters of the water-closets, 
urinals, and the waste or surplus waters of the houses, all solid 
matters being excluded. 

Water tower and drainage well.—The water used for flush- 
ing, washing, and general cleaning purposes for the streets 
and in the houses, is conducted by means of an aqueduct, 
from the Blankenberghe Canal into a deep drainage well, 
built near the engine-house—page 9. Hence, the water 
is pumped by means of powerful pumping engines into a 
tank placed at the top of a water tower. This tank, con- 
structed on the Intze system, hasa cubical capacity of 17,659ft., 
while the water tower is 75ft. 6in. high, taking the level of 
the Promenade as the datum line. From this tank the 
water is distributed by a system of pipes all over the town. 
The height at which the reservoir is placed allows of a supply 
of water as high as the second floor of the buildings on the 
Promenade, and up to the top of the roofs of all houses in 
the interior of the town, which is at a lower level. 

Irrigation fields, — The area of land adopted here for fer- 
tilising purposes is based on the experience of other towns. 
The distribution of sewage per day over fifty-five acres of land 
used at Croydon varies from 565,120 to 1,589,400 cubic feet. 
According to statistics supplied by other towns, the amount 
of sewage distributed is, in round figures, as follows :— 


Cubic feet per acre 
per annum. 
Berlin 772,113 
Breslau .. 223,670 
Croydon .. 714,919 
Dantzig .. 600,532 
Edinburgh 493,294 
Milan 921,900 
Paris... 571,935 


It is difficult to determine beforehand the quantity of 
sewage which can be distributed over the land per annum 
and per acre, as this greatly depends on the nature of the 
ground, the position of the fields, the quality of the sewage, 
the nature of the growth to be produced through the irriga- 
tion, as well as the depth of the filtration layer. Messrs. 
Hellemans and Van de Casteele assumed, therefore, in the 
present case an average distribution of 30,000 cubic metres 
per hectare per annum, equivalent to 428,951 cubic feet. 
Considering that 2500 cubic metres of water would be required 
per day for the service of the town, the canalisation, &c., the 
quantity per annum required would be—2500 cubic metres x 
365 days = 912,500 cubic metres. Taking then the average 
irrigation per hectare and per annum at the above figure of 
30,000 cubic metres, it will be found that the quantity of land 
required for fertilising purposes to receive this quantity of 
912,500 m3 
30,000 m* 
or about 77 acres of land. 

The population of Blankenberghe is assumed to be on the 
average during four months of the year 15,000 inhabitants, 
and during eight months of the year 4000 inhabitants. 


liquid would be = say, in round figures 31 hectares, 


| represented in dotted lines in Fig. 1. 
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Consequently the quantity of sewage to be dealt with 
during the four months will amount to 2500m* x 122 
days = 305,000m*; during the eight months will amount 
to 4000 inhabitants x 150 litres x 243 days = 145,800 m'. 
Adding these quantities together = 450,800 m*. Thus :— 
450,800 = 15 hectares, or, say, about 37 acres of land only 
30,000 
will be required at present. 

The arrangement between the town and the Government 
is that the latter contributes to the amount of £1800 in the 
expenses of laying the pipes for the distribution of the sewage 
over the downs, the town supplying the sewage for the irri- 
gation of the land, which is Government property. The 
sanitary service is thus divided in two distinct branches; 
the first branch comprises the network of the sewers, the 
syphons, reservoirs collecting the rain waters, the flushing 
and purifying chambers, the manholes, the general collector, 
penstocks, sluices and all accessories, the suction and force 
pumps worked by powerful stationary steam engines, the 
sewer pipes, extending into the downs and the irrigation 
land. Thesecond branch, distinct from the former, comprises 
the water supply taken from the Blankenberghe Canal, the 
aqueduct, and basin through which it is conducted into the 
well built near the engine-house, the suction and force pumps 
worked by powerful stationary steam engines, the water pipes 
leading to the metallic water reservoir on top of water tower, 
the water tower itself, with all the piping for the canalisation 
of the town, with its sluices, valves, flood-gates, hydrants, 
and all necessary accessories, &c. Both services, however, 
are combined to effect and complete the whole service. 

The sizes of the mains, the collector, the sewers and piping 
have been determined on the following figures :—It has been 
assumed that each hectare—2-4711 acres of the town area 
can supply 25 litres—5-5 gallons—of liquid per second, or 
equal to about 2:23 gallons per acre. The general collector 
supplies the discharge from 87 hectares—215 acres—that is 
the whole area of the town, at the above rate, which amount 
is higher than in other towns, especially Berlin, where only 
22 litres—4°88 gallons—per second are supplied. The sections 
of the sewer have been fixed according to Prony’s formule, 
applicable to any kind of tubes, namely— 

RIl=au + bw, 
where R is the mean radius, or the ratio between the 
watered perimeter and the entire section of the tube, I the 
inclination per lineal metre, w the average speed, a and b 
standard, numerical coefficients, namely, a = 0°0000444 b = 
0:000309. The section of the sewers is ovoid, and is 
designed according to the proportions adopted for the sewers 
of the town of Liége by their engineer, Mr. John Philipps. 
The proportions are as follows :— The height is equal to 14 times 
the diameter at springing; the radius of the invert or apron 
represents } of the diameter; the radius of the sides is 
equal to $ the transverse diameter. These dimensions secure 


the most rapid flow of the sewage by providing an irre- | 


proachable form for the aqueduct as regards stability. The 
foregoing are the general outlines of the scheme designed and 
carried out by Messrs. E. Hellemans and Van de Casteele. 
We shall now proceed to give a more detailed description. 
General collector.—From the general plan—Fig. 1, page 12— 
it will be seen that the collector, which is represented there 
in full lines, divides the town, as mentioned before, into two 
nearly equal areas. The collector is of ovoid shape, and of 
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lft. 11gin. diameter at springing, by 2ft. 11,;in. depth. 
Fig. 3 represents the main section. The sewers form a net- 
work of three lines, of a total length of nearly five miles. 
They are built in cement concrete, and cost about as 
follows, according to the engineer's specification : 


PEON GUONB 66 ca las’. oi da Meade ae: oe en ee SS 
116 manholes, pipes, and gratings for the canalisa- 

MN. id aa ee) “oe Ra OR) ee Wek ee cee eS 0 0 0 
ee os acy. ee ee. ee. lee td ee 67 0 0 
29 flushing chambers of 35°82 cubic feet, 70°64 cubic 

feet, and 176°60 cubic feet capacity respectively .. 235 0 0 
Supply, building, and fixing of gullies and traps, 

built in masonry, with cast iron frames or covers 400 0 0 

Total cost .. .. £10,108 0 0 


One of the most important points which had to be con- 
sidered in improving the sanitary condition of the town was 
the sanitation of the public and private buildings, as repre- 
sented in Figs. 4, 5, and 6, from which will be seen the 
arrangements of all the sanitary appliances, and their con- 
nection with the drainage pipes of the dwellings, which again 
are connected with the street canalisation pipes discharging 
directly into the sewers. Fig. 4 shows in general the sanitary 
arrangements of an hotel, Fig. 6 those of a private residence, 
while Fig. 5 shows in plan the canalisation of the yard, and 
its connection with the sewer. 

Of the other items on the drawing, No. 1 shows the kitchen 
sink ; 2, water-closet; 3, flushing tank, worked by hand; 4, 
flushing tank in ground floor, working automatically ; 5, water 
tap for washing stand; 6, grease collector in basement ; 
7, syphon connected with the sink pipe ; 8, syphon connected 
with collector in the yard; 9, fountain; 10, urinals; 11, 
washing stands; 12, rain-water trap; 13, manhole; 14, air 
basin for the down or soil pipe; 15, public sewer; 16, water 
distribution, There will also be seen the pipes conducted to 
the top of the roofs, for the escape of foul air. From the 
sewer, No. 15, the liquids are conducted to the general col- 
lector, whence it is pumped and forced through the row of 
piping to the downs, as mentioned before. 

Each sewer or secondary branch of the general collector is 
provided at its highest point with a flushing chamber, as 
represented in Figs. 7 and 7a, from which it will be seen 
that they are provided with automatic syphons, discharging 
in one operation the whole quantity of liquid contained in 
the reservoir through its branch into the sewer. They are 
built of cement concrete, and are provided with cast iron 
covers and internal steps. These chambers vary in capacity 
from 35°32 cubic feet to 177 cubic feet, and, with the excep- 
tion of their length, which varies from 5ft. 3in. to 23ft., their 
dimensions are alike. The manhole is 2ft. 74in. square, and 
the chamber is 5ft. 3in. wide by 4ft. 11),in. in depth. The 
wall thickness increases from the level of the road below 
the cast iron cover or grating downwards, and is respectively 
5hin., 5in., and 7jin. The syphon is about 5ft. deep. 

The sewers are laid with an incline of 3mm. per metre, 
which gives a sufficiently rapid flow to carry away all deposits 
in the sewers. Each sewer branch is flushed twice daily. 

Sewer manholes.—These are constructed in cement con- 
crete, of about 2ft. inside diameter, and they are placed 


| Sin. below the surface of the road, being provided with cast 
' iron frame and cover. 


sufficiently large section, as represented in Fig. 2, to allow of | 


an easy and free outflow of all liquids along its line. 
three different sections are respectively 4ft. 11),in. diameter 
at springing, by 7ft. O,;in. depth; 3ft. 11ljin. diameter at 
springing, by 5ft. 10Zin. depth ; 3ft. 3gin. diameter at spring- 
ing, by 4ft. 11/,in. depth. It is built in cement concrete, 
and forms the main. At the street crossings, or at junctions 
where several streets meet, the branches laid all over the 
town are connected to the main pipe or general collector, as 
They receive all the 
sewage, liquid, and waters from the houses, and discharge it 
into the collector. The respective sections of the sewers 
are 2ft. Thin. diameter at springing, by 3ft. 11}in. depth ; 


Its | 


House connections.—These are made of stoneware pipes of 
about 6in. internal diameter, connected to the sewers. The 
main pipes are provided at about every 23ft. to 24ft. dis- 
tance with connections for fresh joints for new houses. 

Gullies and traps.—The gullies are built in bricks. At 
street water level, wrought iron gratesaresetin. The gullies 
are connected to the sewers by stoneware pipes, 6jin. internal 
diameter, which are provided with cast iron mouthpieces, 
about 12in. wide by 4in. high, terminating in a cylindrical 
piece of about 6}in. internal diameter. A movable cover is 
built into the brickwork in front of the gullies, to prevent 
large solid masses from entering the sewer. The general 
collector terminates near the flushing basin of the port of 
the town — see Fig. 1 —- and discharges into a purifying 
or clearing chamber and reservoir, as shown in Figs. 8 to 12, 
and Fig. 29. Fig. 8 shows in plan the general collector and 
















































































JAN. 1, 1897. 


THE ENGINEER 





11 








its connections with the purifying orclearing chamber. The 
latter is built into the large reservoir, and in which it dis- 
charges; while the other branch of the collector is connected 
to the discharge aqueduct through which, in case of need, the 
reservoir is emptied directly into the flushing basin of the 
port of the town. Fig. 11 represents a longitudinal sec- 
tional elevation of the purifying chamber and the reservoir, 
while Figs. 9, 10, and 12, represent transverse sections of 
same. The purifying chamber is formed as shown in cross 
section of an aqueduct of about 9ft. 10/7,in. opening at spring- 
ing, with a basin at bottom of about 5ft. opening and 5ft. 
depth, as is represented in cross sections, Fig. 12, while its 
total length is 36ft. 5in. As will be seen by reference to 
the longitudinal sectional elevation, Fig. 11, in the 
bottom of the basin are fixed two iron grates, the bars of 
which are spaced at about lin. and 1gin. respectively. They 
are inclined at an angle of 33 degrees, and are so placed as to 
detain all obstructive matter which the sewers may have 
carried along. 
(To be continued.) 








IRON, STEEL, AND COAL IN 1896. 


In briefly reviewing the course of the iron trade during 
the past year, it may be said that, taking it all through, 
business has shown a steady and healthy development, with a 
gradual advance in prices, which has been secured altogether apart 
from speculative operations. During the first few weeks the dis- 
turbed outlook abroad, and the unexpected protraction of the 
serious dispute in the shipbuilding industry at home, gave a tem- 
porary check to the general improvement which had previously 
set in, and for a time there was a downward move in prices, with 
a good deal of underselling by merchants and dealers. With, 
however, the settlement of the shipbuilding dispute, and appre- 
hensions of foreign troubles dispelled, the market quickly re- 
covered ; heavy buying fcllowed, and prices moved upwards, 
generally about 1s, per ton. As, however, a good deal of the 
bnying had been of a speculative character, another lull in the mar- 
ket followed, which continued over the remainder of the first half 
of the year, with prices gradually weakening, and merchants 
underselling keenly to secure orders. During this period fairly 
large quantities of pig iron, chiefly from Scotland, were imported 
into Manchester through the Ship Canal, and both Scotch 
and Middlesbrough brands brought by the canal have since 
competed, so far as many of the surrounding districts are 
concerned, under specially favourable conditions as compared 
with deliveries by rail or to other ports, and prices for both Scotch 
and Middlesbrough iron, delivered Manchester or Salford Docks, 
have become recognised quotations in the market. A threatened 
competition of American pig iron, to be shipped to Manchester as 
ballast cargo in cotton ships, also fora time became a question 
which was much talked of in the market. Some considerable 
purchases were made at prices which enabled American iron to be 
imported here in competition with Scotch brands, but it soon 
became evident that with advancing prices in the United States, 
and the upward movement in freights, it was not at all probable 
that American iron could obtain a footing here as a permanent com- 
petitor ; and though arrivals have been coming up the canal during 
the remainder of the year, there is not much expectation of any 
further quantities being shipped to England after the contracts 
already entered into have been completed. During the first half 
of the year local brands of pig iron did not vary to any very mate- 
rial extent, averaging about 45s. 6d. for foundry, less 24, delivered 
Manchester ; but Lincolnshire makers, who were supposed to be 
fully sold, unexpectedly reduced their list rates 1s, per ton, 
bringing foundry to about 42s, 6d. and 453., and forge to about 
403. 6d. and 41s, net delivered Manchester, with Derbyshire 
readily obtainable at about 45s, to 45s. 6d. net. Middlesbrough 
iron got down to about 45s, 4d. and 45s. 10d. net, delivered by rail, 
and 44s, delivered docks ; with Eglinton about 45s. 9d. delivered 
ports, and 48s, docks. With the turn of the second half of the year, 
astrong healthy tone again came over the market, with steadily in- 
creasing buying, whicb, with one or two slight fluctuations, has been 
well maintained to the close. Local brands have gradually 
advanced, until makers’ prices have reached 48s. 6d. for foundry, 
and 47s, 6d., less 24, for forge, delivered Manchester, whilst dis- 
trict brands have got to 47s. 6d. for foundry, and 45s, for forge 
Lincolnshire, with Derbyshire foundry brands about 50s. net, 
delivered Manchester, Outside brands also followed in a similar 
upward direction, quotations for good foundry Middlesbrough 
being advanced to 49s, 4d. delivered by rail, and 48s, 6d, delivered 
oo with Eglinton and Glengarnock about 52s. 6d., delivered 
docks, 

In the manufactured iron trade makers started the year well 
supplied with orders, especially in bars, in which some firms were 
booked for two or three months ahead, and the position here has 
been very substantially strengthened by the upward move in prices 
on the Continent, which has resulted not only in withdrawing the 
competition—which had previously been very keen—of foreign- 
made iron in this market, but has enabled local makers to export 
more largely than for a considerable time past. Bar iron has held 
the strongest position in the market, quotations in January being 
firm at £5 10s, for Lancashire and £5 12s, 6d. to £5 15s, for North 
Staffordshire qualities, and with an active demand these prices 
gradually stiffened up about 23. 6d. per ton. The depression 
which subsequently came over the iron market had, however, the 
effect of weakening prices, until some local makers were accepting 
as low as £5 6s, 3d. and £5 7s. 6d., and Staffordshire bars could 
be bought under £5 10s. With the return of general activity 
during the second half of the year prices rapidly recovered, and 
before the end of July Lancashire bars got Teak to £5 10s, and 
£5 123, 6d., makers being firm at the latter figure for ship- 
ment, and in October local makers had put up their prices to 
£5 15s., with North Staffordshire bars quoted £6. There was a 
further advance upon these figures in November and December, 
when Lancashire bars got up to £6, and North Staffordshire 
to £6 5s, Hoop makers have not had more than a moderate 
trade during the year; and although they advanced their prices, 
first 23. 6d. per ton in October and a further 5s, in November, 
quotations, which at the commencement of the year were 
£6 23, 6d. for random to £6 7s. 6d. for special cut lengths, being 
now £6 10s, for random to £6 15s. for special cut lengths, delivered 
Manchester district, with 2s, 6d. less for shipment, the upward 
move has been due more to the advance in bars, and the increased 
cost of production, than the result of any actual pressure of 
demand. Sheets have remained in a more or less weak condition, 
owing, on the one hand, to a largely increased output, and, on the 
other, to lessened requirements as a result of the troubles in South 
Africa, which had become an important and rapidly-developing 
market for this particular class of finished iron, At the commence- 
ment of the year, sheets were quoted £7 103, to £7 123, 6d., deli- 
vered in this district, but gradually weakened until they touched 
about £6 15s, to £7; but at the close of the year they have 
qredeen improved, and quotations now stand avout 47 10s. 

elivered Manchester district. Nut and bolt makers have, with 
the increased activity in all branches of engineering, experienced 
a very decided improvement, and have been able to advance their 
list rates quite 30s, to 403. per ton upon the minimum prices they 
had to take twelve months back. 

The position in the steel trade has shown a good deal of variation, 
but there has been a very substantial upward move, both in raw 
material and in some classes of manufactured goods. Notwith- 
standing the strong tone in pig iron, with the commencement of 
the year, hematites were weak and readily obtainable at 55s, 6d. 
to 563., less 24, delivered Manchester, and even at these low figures 


merchants were underselling 6d. to 1s, per ton. Durirg the 
second quarter of the year there was a decided improvement, 
which, however, was only partially maintained, owing to the com- 
petition of merchants, and prices gradually got tack to the old 
figures. Hematites remained in this weak, unsatisfactory condi- 
tion until well towards the end of the year, when, with a considerable 
weight of buying coming forward, a strong upward movement 
commenced, which gradually carried prices up to about 60s., 
less 24, as the minimum for good foundry qualities delivered 
in this district. Local makers of steel billets have had to contend 
with very keen competition on the part of American makers, who 
have sent large quantities into this district, which have kept prices 
down at a comparatively low point. For delivery Manchester 
district, £4 7s. 6d. to £4 10s., net, has been an average 
for local billets during a considerable portion of the year; 
and although there has been a large weight of buying, makers have 
had a difficulty in raising their prices very much above these 
figures, and it is exceptional at the close of the year where they 
are getting more than £4 17s. 6d. net delivered. In some descrip- 
tions of manufactured steel there has been a strong upward move, 
particularly in material required for general constructive work, 
prices for which have gone up 10s, to 15s, per ton. Local-made 
steel bars have, however, only partially participated in this im- 
provement, and they have ranged from about £5 17s, 6d. as the 
minimum to about £6 2s, 6d., with £6 5s, got in some special 
cases. Steel boiler plates have also shown comparatively little 
improvement, considering the activity in the shipbuilding and 
boiler-making trades, and prices have fluctuated a good deal. 
There has been, however, a gradual upward tendency, local steel 
plates getting up to £6 15s. and £7, with Scotch plates hardening 
to about £6 10s. to £6 12s. 6d.; but makers are indifferent about 
booking, except for prompt eps as they are anticipating a 
substantial rise in prices as soon as the work in hand at the ship- 
building yards is further advanced, during the next two or three 
months, 

During the past week the holidays have interfered a good deal 
with operations in the engineering industries, but practically 
throughout al! branches establishments will resume work with the 
New Year well supplied with crders to keep them fully going for a 
considerable time ahead. The past twelve months bas, in fact, 
been all through a period of exceptional activity for all sections of 
the engineering trades, the leading establishments commencing 
1896 well supplied with orders, and during the remainder of the 
year new work has in most cases been coming forward in quantities 
more than sufficient to replace ordersrunning out. Various causes 
contributed towards this exceptional activity, which has been well dis- 
tributed over both home and foreignrequirements. The large weight 
of work giving out in all the shipbuilding centres has necessarily 
created requirements for special toolssuitable for marine engineering, 
which has given a good deal of work to the leading firms in the 
Manchester district. The exceptional development of the cycle 
manufacturing industry has also brought forward a large demand 
for special appliances in the lighter class of machine tool, whilst 
electrical engineering, not only in connection with the numerous 
new lighting installations, but also in the rapidly increasing 
adaptations of electricity for motive power in various direc- 
tions, has made a very considerable demand for tools adapted 
for the production of engines and other plant to meet re- 
quirements in the above direction. The general machine tool- 
making trade has also been gs busy, both for home 
requirements and for export. Eogine builders, both in the heavy 
and light departments, have had their full share of the general 
improvement that has come overtrade. In boilermaking, however, 
for which Manchester is perhaps the most important centre in the 
United Kingdom, it can scarcely be said there has been any 
exceptional pressure of work coming forward ; all the principal 
establishments throughout the district have, however, been kept 
well engaged, and the only complaint has been that prices have 
not been sufficiently remunerative. Perhaps one of the most 
noticeable features has been the very marked revival of activity in the 
locomotive building industry, which, in the Manchester district, has 
for a considerable time past been carried on under anything 
but satisfactory conditions, the leading works being only 
kept going at unremunerative prices. During the past twelve 
months, however, orders have been coming forward so freely 
that the leading establishments have had no difficulty in 
filling up their books for some time ahead, and have been in a 
position to decline low-cut priced orders, which not so very long 
ago they would only have been too glad to accept. The machine- 
making industry, of which Manchester is also an important centre, 
has been well supplied with work, largely, however, for export; 
but with the close of the year there is a slackening off in some 
branches, chiefly those connected with loom making. 

The general activity I have referred to has, of course, been fully 
evident in the improved employment returns issued by the engi- 
neering trades union organisations in the district. At the com- 
mencement of the year the Amalgamated Scciety of Engineers 
had about 4 per cent, and the Steam Enginemakers’ Society 
2 per cent. of the local membership on donation. With the general 
improvement in trade, and the steadily increasing demand for all 
classes of workmen, the trades union societies gradually got into 
the position that they were scarcely able to meet the inquiries for 
smiths and patternmakers, and the unemployed list showed a 
steady diminution, until in June neither the Amalgamated 
Engineers’ nor Steam Enginemakers’ Society had more than about 
3 per cent. on donation benefit, all the most important branches 
of engineering, such as locomotive builders, stationary engine 
builders, boilermakers, machine tool makers, and machinists, 
being better employed than for several years past. During the 
next two or three months the returns showed a slight increase of 
unemployed, owing to wages disputes in various branches of engi- 
neering, and the Amalgamated Society’s unemployed list reached 
about 1}, with the Steam Enginemakers’ Society about 1}? per 
cent. of the local membership ; but with the close of the year the 
unemployed returns have again been on the decrease, the last 
returns showing not more than 1 per cent. in the Amalgamated 
Society and } per cent. in the Steam Enginemakers’ Society on 
out-of-work benefit. 

With this increased demand of labour the wages question has 
naturally come to the front. The trades union societies, however, 
adopted the wise policy of first bringing up wages in the low-paid 
districts, and towards the middle of the year notices were sent out 
in many of the Lancashire engineering centres where wages rates 
were about 2s. under those paid in Manchester. In most cases the 
men experienced very little difficulty in securing the advance asked 
for, bringing them practically up to the Manchester rates. As 
soon as the advance had been secured in most of these lower-paid 
centres, Manchester employers were requested to bring their rates 
to the previously understood level of 2s, above outside districts, 
and after some slight opposition, based upon the ground that 
Manchester engineers would be heavily handicapped, especially in 
competing with important Yorkshire centres, the demand of the 
men was practically conceded. 

With regard to the competition of Yorkshire districts, upon 
which so much stress has been laid by employers, it may 
perhaps be interesting to mention that in such important centres 
as Bradford, Huddersfield, Leeds, Keighley, Wakefield, Cleck- 
heaton, and Shipley, advances of 2s. per week have been secured 
during the past twelve months. The extent of the upward 
movement throughout Lancashire can perhaps best be gathered 
from the following particulars of advances secured by the 
men, which have been supplied from official trade union 
sources: — At Bolton, Manchester, Bury, Ramsbottom, Rad- 
cliffe, Haslingden, Preston, Blackburn, Burnley, Nelson 
Colne, advances of 23. per week have been secured in the 
engineering shops, whilst at Wigan the patternmakers have 
obtained a similar advance, and at Lancaster there has been a 
general upward move in wages of ls, to 2s. per week. In one or 








two districts, where applications for advances have been sent in 
no definite settlement has yet been come to, At Rochdale an 


Heywood the men have asked for a 2s, per week advance, and 
10 per cent. on piece prices, and at Stockport, Newton -le - 
Willows, and Earlestown, a demand has been made for: an 
advance of 2s. per week; but with regard to these settlements 
in some cases are still pending. Another question—apart from 
what may be peor as the strict rate of wages — which 
appears to be looming in the future, is with reference to the 
remuneration paid to workmen immediately after they have 
completed their apprenticeship. It has been the custom, for 
the first year or so, to pay to these men wages considerably 
below the full list rate, and only after a couple of years have they 
been recognised as fully qualified workmen. In some quarters it 
has been strongly urged that workmen on completeing their 
as should be at once placed on the full recognised 
wage list, and the alterations that have been made in the rules of 
the Amalgamated Society of Engineers, and which come into effect 
during the ensuing year, may, in all probability, bring this matter 
still more prominently to the front. 

The improvement experienced by other branches of industry has 

been only very partially participated in by the coal trade. 5 Aor 
quantities of round coai which would otherwise have gone into 
consumption for house-fire purposes were thrown upon the market 
as a result of the exceptional mildness of the winter, and notwith- 
standing the increased requirements for ironmaking, steam, and 
general manufacturing purposes, the lower qualities of round coal 
have been, during the greater part of the year, a complete drug on 
the market. Perhaps no stronger evidence of the extreme de- 
pression which during the early of the year prevailed through- 
out the coal trade could be afforded than the exceptionally low 
figures which were quoted in competition for the railway locomotive 
fuel and gas coal contracts. The previous year railway contracts 
were placed at what were then considered to be the excessively 
low figures of 6s, 3d. per ton ; during the past year, to secure the 
contracts, colliery proprietors cut even 6d. below the 1895 prices, 
and the railway companies were able to obtain their supplies at 
5s. 9d. at the pit mouth. There was much the same excessive 
cutting in prices to secure the gas coal contracts, which were 
accepted at 3d. to 6d. under the previous year’s prices, common gas 
coal not averaging more than 6s. to 6s, 3d. and the better qualities 
6s. 9d. to 7s. at the pit mouth. The collapse of the Conciliation 
Board, and apprehensions of another possible struggle on the 
wages question, for tne time being caused some excite- 
ment in the market and an upward move in prices. This, 
however, was only temporary, and was speedily followed by a 
relapse. Towards the close of the year there was, however, a 
decided and general improvement in all classes of fuel, which 
resulted in an advance of 9d. to 1s. per ton upon the lowest prices 
ruling during the summer, best Wigan-Arley coal:, which had got 
down to 9s. 6d., getting 10s. 6d. and 11s.; Pemberton 4ft. and 
seconds Arley, from 8s, to 8s. 6d. and 93.; common house 
coals, from 6s. to 6s. 6d. up to 7s. and 7s. 6d. The lower class 
round coa's, which during the summer were forced down to as low 
as 5s. 6d. at the pit mouth, have generally got up to 6s. 6d. Engine 
classes of fuel have varied with the demand for round coal, but 
the fluctuation has not been to any very material extent, except in 
some of the very commonest sorts, which got down to 2s, 9d. and 
3s., and are now about 3s, to 3s. 6d., whilst medium and best 
qualities have generally averaged from 4s. 3d. to 4s. 9d. per ton 
at the pit mouth. 
The shipping trade during the greater part of the year has been 
extremely dull, with common round coals, delivered Mersey ports, 
readily obtainable at 6s. 9d. to 7s. During the past two months, 
however, there has been a steady and marked improvement in the 
demand, and good steam coals are now generally fetching 7s. 9d. 
to 8s. per ton, delivered. 








CATALOGUES. 


James Howden and Co., Glasgow.—The Howden system of forced 
draught. 

S. Tweedale and Co., Limited, Rochdale.—Tllustrated catalogue 
and price list of bicycles. 

E. 8. Hindley, Bourtcn, Dorset.—A well-appointed catalogue 
and price list of steam engines, boilers, saw benches, pumps, 
dynamos, and lifting machinery. 

William Allechin, Northampton.—lilustrated catalogue of traction 
and portable engines, road rollers, horizontal and vertical engines, 
sawing machinery, &c. 

The General Electric Company, Limited, London.—A nicely- 
appcinted pamphlet containing photographic representations of 
their numerous premises, together with portraits of their represen- 
tatives. 

Sidney Straker, London.—An illustrated list of oil engines, 
specially designed for road traction, together with the necessary 
accessories for the construction of self-propelling road vehicles of 
all descriptions. 

O’Brien, Thomas, and Co.—A handsomely-bound, printed and 
illustrated catalogue containing upwards of 1100 pages devoted to 
stoves, chimney pieces, kitchen ranges, and general ironwork. 

C. W. Burton Griffiths and Co., London.—Modern cycle-making 
machinery. This isa nicely illustrated catalogue, and reflects credit 
on the printer. 

Fielding and Platt, Limited, Gloucester.—Modern hydraulic 
machines, tools, and appliances constructed on Tweddell’s system. 
Every conceivable kind of hydraulic appliance will be found in this 
well-appointed catalogue. The paper, wood cuts, and typography 
are alike excellent, but the results of the half-tone printing are not 
so happy, a defect due in greater measure to the blocks themselves 
probably than to the printer. 

The Mirrlees, Watson, and Yaryan Company, Limited, Glasgow.— 
Sugar cane crushing mills, steam engines and gearing. This is one 
of the most effective catalogues we have received, the wood cuts 
being particularly good. 

Richard Moreland and Son, London.—Under the wide title of 
‘* steel construction,” this illustrated catalogue contains particulars 
of steel columns, stanchions, joists, compound girders, stee] roofs, 
bridges and decking. The book is nicely printed and bound, 
and is replete with tables giving the safe ew for girders, stan- 
chions, &c. 

The Crittall Manufacturing Company, Braintree.— Annual cata- 
logue and price list of this firm’s specialities, including casements, 
sashes, doors, wrought iron gates, skylights, manhole covers, &c. 
The book is handsomely got up. 

An admirable catalogue of chemical apparatus has been sent to 
us by A. Gallenkamp and Co., of Cross-street, Finsbury.—One may 
derive a liberal education from such a book. We believe that 
medical students are accustomed to make themselves familiar with 
the catalogues issued by some of the great firms of surgical apparatus 
makers, and we might suggest that a careful study of the catalogue 
before us would be by no means an ill way of learning many impor- 
tant points in practical chemistry. The volume is not only pro- 
fusely illustrated with apparatus arranged for the performance 
of certain experiments—the name of the investigator to whom the 
more important arrangements are due being given, but in a few 
cases directions are supplied for the conduct of the experiments. 
The book may be purchased for the modest sum of 2s., and as it 
contains some 500 pages, not inclusive of a careful index, and 
innumerable illustrations, the money would be well laid out. It is 
needless to remind our chemical readers that there is no apparatus 
relating to chemical research that Messrs. Gallenkamp and Co. are 
not in a position to provide, 








THERE was a fall of about one hundred tons of rock on 
the Callandar and Oban Railway, near the Falls of Cruachan 
Station on Wednesday morning. The block was removed in the 





course of the day, but caused great delay to trains, 








12 THE ENGINEER JAN. 1, 1897. 








BLANKENBERGHE SEWERAGE WORKS—DETAILS 
MR. VAN DE CASTEELE, ENGINEER 


(Fer description see page 9) 
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Longitudinal Section of Reservoir and Purifying Chamber 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—GeEroLp anv Co., Vienna. 
CHINA.—KELLy anp Watsu, Lp., Shanghai and Hong Kong. 
FRANCE.—Boyveau anp CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—Asuer anv Oo., 5, Unter den Linden, Berlin. 

A. TWEITMEYER, Leipsic. 





INDIA.—A. J. Comprivor anv Co., Bsplanade-road, and Railway Book- 


stalls, Bombay. 
ITALY.—Loxscuer anp Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY anv Watsu, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
8. AFRICA.—Gorvon anv Gorcn, Long-street, Capetown. 
R. A. Tuompson AnD Co,, 33, Loop-street, Capetown. 


J. C. Jura anv Co., Capetown, Port Blizabeth, and Johan- 


nesburg. 
AUSTRALIA.—Gorpon anv Gorcn, Queen-street, Melbourne ; 
street, Sydney ; Queen-street, Brisbane. 
THOMPSON AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Bdward-street, Brisbane. 
TURNER AND Henverson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 
OANADA.—Monrrear News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InTeRNATIONAL News Co., 83 and 85 

Duane-street, New York. 

Supscriprion News Co, Chicago. 

STRAITS SETTLEMENTS.—KeE iy anp Wa su, Lp., Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
corr ts that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Toe Enoinegr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
“therefore request correspondents to copies. 


REPLIES. 


Cross_et (Emery Cloth Machinery.).—A letter lies at our office for this 
correspondent. 

8. anp Co.—The Wolseley auto-car is made by the Wolseley Sheep- 
shearing Machine Company, Limited, Sydney Works, Alma-street, 
Birmingham. 








MEETINGS NEXT WEEK. 
SELF-PROPELLED TRAFFIC ASSOCIATION, LIVERPOOL AND DistRict CENTRE. 
~Tuesday, January 5th, at 8 p.m.: Paper, “The Motor Wagon 
Scientifically Considered,” by Mr. G. F. Thompson. 
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THE progress of events during the past year has justi- 
fied our forecast of last January. There has been no 
great war, and trade has improved. The most important 
commercial event of 1896 was the election of Mr. M‘Kinley 
as President of the United States. It is strange that 
British manufacturers and traders should have to con- 
gratulate themselves on the election to the position of 
Chief Magistrate of a great nation of a man who has 
been the uncompromising opponent of Free Trade and 
the apostle of high tariffs. But his election has at all 
events postponed a great danger. If the United States 
had adopted the Free Silver policy, it is beyond question 
that a panic would have ensued, and the consequent 
injury to trade would have been past computation. 
The satisfactory assertion of a great nation, that the 
debts of its people must be honestly discharged, has 
at once set trade free; and, as in the present day it is 
almost impossible for one nation to be prosperous with- 
out sharing its prosperity with others, good times in 
America should, and no doubt will, stimulate trade, im- 
prove prices, and augment demand in this country. 

A noteworthy commercial feature of last year has been 
the formation of large numbers of companies or syndi- 
cates, each with an enormous nominal capital. It is 
much to be doubted that these gigantic speculations 
represent sound trading. Taken one with another, they 
remind us forcibly of the “ring” and ‘ corner” which 
have wrought so much mischief in the United States. 
With one or two exceptions, however, these companies 
and syndicates have concerned themselves with under- 
takings the merits and demerits of which it is not 
within our province to consider. 

Persistent attempts have been made to convince Eng- 
lishmen that if technical education is freely adopted we 
shall be able to defy all competitors in the markets of 
the world. We have over and over again insisted on the 
fallacy of this argument, and demanded from those who 
use it proofs taken from daily life that what they say is 
true—up to the present, without result. The old vague 
assertions are repeated, but no one seems to be able to 
lay hands on a single case in which Germany, for example, 
beats us because her artisans are more technically taught— 
we shall not say educated—than our own men. In truth, 














on the cost of production as on the art of selling. Much, 
too, of the trade in which Germany beats England is 
really not worth having. Table knives at two shillings 
a dozen, and forks at less than a penny each, can 
scarcely represent large profits. Indeed, to accuse us of 
neglecting our opportunities, as some of our Consuls do, 
is about as sensible as it would be to call a West End 
carriage builder a fool because he did not push trade in 
costermongers’ barrows in the East End. But it must 
not, on the other hand, be forgotten that there are great 
markets yet to be opened up, which will ultimately repre- 
sent a first-rate trade in the very best commodities that 
this or any other nation can produce. These markets 
have as yet been scarcely touched. The conditions of 
trade in these present many novel and peculiar features ; 
and Englishmen will do well to acquire all possible 
information concerning them. One such market is 
Japan. Itis impossible to note what has taken place 
of late in that remarkable country, and among its remark- 
able people, without seeing that the first nation to obtain 
a sound commercial footing within its shores will find an 
outlet for very large quantities of manufactured articles, 
and a vast opening for the engineer. Impressed with 
this conviction. we have, as our readers are aware, sent 
a Special Commissioner to Japan to obtain on the spot, 
and supply to our readers, information which, properly 
used, cannot fail to be of value. If Germany, or France, 
or the United States should beat Great Britain in Japan, 
we shall have at least the satisfaction of knowing that no 
fault can be laid at our door, and of feeling that we have 
done what lay in our power to aid our readers. China is 
another country which ought to absorb large quantities 
of our manufactures ; but the hour is not yet. It would 
be waste of time to name half a dozen other regions of 
less importance, in all of which the work of the engineer 
and the goods of the manufacturer will be in demand. 
Our readers may rest assured that the true secret of 
success lies in the practice of the art of selling, a matter 
with which the technical educator does not in any way 
concern himself. 

Looking back on the year which has passed away, we see 





ILLINOIS, AND ALABAMA. 








great cause for content. Notwithstanding foreign rivalry, 





success in the markets of the world depends not so much. 


rumours of wars, and labour troubles at home, the 
country has been fairly prosperous. We manifest a 
wonderful power of sustaining attack and resisting hostile 
influences. The political economist cannot fail, we 
think, to note certain trade developments which are 
opposed in appearance, if not in fact, to standard theories ; 
one such fact is the seemingly small influence which 
Protection appears to have on the commerce of a nation. 
It has been argued, for example, that no protected country 
can do a large export trade. In other words, hostile 
tariffs prevent the exchange of commodities. Recent 
events in the United States give the lie to this theory, 
the export trade of that country having developed 
enormously in spite of an exceptionally severe hostile 
tariff. The generation which believed in Cobden and 
the Manchester School has almost passed away, and their 
sons, with better opportunities of acquiring information, 
and living under conditions of transport by road, rail, and 
ocean, of which Cobden never dreamed, see things with 
other eyes; and it is easy to perceive that there is a drift 
of current opinicn setting in favour of the idea that 
however admirable Free Trade is in the abstract, and 
when universally practised, yet that Protection is not 
without its uses; and that, employed as a weapon as a 
means of raising revenue, or as an agent for equalising 
the position of various industries, a good deal may be said 
in its favour. Should it be our ill fate to be involved in 
any considerable war, it might be found indeed that a 
terrible mistake had been made when we allowed the 
cultivation of wheat to die out in this country. The 
spread of knowledge acquired by reading, by observation, 
by travel, tends to enlarge men’s views, and to eliminate 
that bigotry or fanaticism which can see no good thing in 
any set of opinions but one. There is more tendency 
than ever before in the world to hear both sides, and to 
believe that there is a great deal to be said in favour of 
each. Such a national frame of mind is most hopeful for 
progress; and it is not too much to say that Great 
Britain manifests its existence within her shores daily 
more and more. 


CIVIL ENGINEERING. 


To whatever reason it may be due—and many have 
been put forward, utterly irrelevant to the matter at 
issue—or to whatever extent, great or small, to which it 
may have extended, the fact that the British engineer 
does not now enjoy that prominent position among con- 
tinental nations, once his own, is too patent to escape 
notice. It is a serious error, however, to suppose that 
this result is due altogether to deficiencies on his part. 
It may be possible that ‘‘ wisdom lingers,” but in this 
age of professional, scientific, and technical progress, 
there is no doubt that ‘“‘ knowledge comes,” and, more- 
over, comes to all who seek it, both at home and abroad. 
It may, perhaps, be admitted, without recognising thereby 
any inferiority, that we ourselves have not been quite so 
eager in the search as others. While partially true, like 
most statements, this one is not so universally accurate 
as many people imagine. English people seek knowledge 
and acquire it also, but in their own way and according 
to methods, rules, and conventional modes and habits to 
which they have been brought up and accustomed for 
centuries. They do not hold themselves slavishly bound 
to any hard-and-fast line of designing and executing work 
of any kind, for in many of our largest engineering estab- 
lishments there are devices, novel means, and up-to-date 
appliances for facilitating work which are not altogether 
the product of British brains. It is a serious and a 
fatuous blunder, and by no means a creditable one, on 
the part of purely theoretical professors and tutors to use 
their utmost endeavours to force upon the working men 
and youth in this country an alien system of education, 
defective per se, theoretical to the point of absurdity, and 
repugnant to the feelings and sentiments of those for 
whose benefit it is supposed to be intended. Raise the 
scale of education as high as the Himalayas, or higher if 
possible, but if it is not a scale ‘ understanded of the 
people ” they will have none of it. 

While, therefore, as already stated, there is not that 
field for the enterprise and talents of our engineers on 
the Continent which prevailed in bygone days, they have 
no cause to be disheartened. We never expected—nor 
could we with a due regard to the ordinary succession of 
mundane events—to retain a permanent monopoly of. all 
engineering works both at home and abroad. We can, 
at any rate, console ourselves that we made hay while 
the sun shone; witness the skill, courage, and enterprise 
of our engineers and contractors, men of the Brassey 
type, of whom it may be truly said “for their works 
live after them.” There is still, as will be pointed 
out in our columns, plenty of work at home, although 
a good deal more would, it must be confessed, be very 
acceptable. It is not, however, exactly in the old 
country that the young engineer ought to look for work. 
He must go further—inuch further afield. In this respect 
he has an enormous pull over his professional brethren 
of other European nations. Not only are the far foreign 
lands and independent States open to him as well as to 
the foreigner—we should be inclined to say, more open 
to him—but in India, Canada, Australia, and all our 
numerous foreign possessions, he not only may, but he 
does, find a welcome and a home. A glance at the 
addresses of members and associate members of the 
Institution of Civil Engineers will show how large a pro- 
portion of our fraternity, in every branch of the professicn, 
are resident in every distant part of the globe. Itisa 
common statement that the engineering profession is 
overstocked at home. So it is, and so is every other. 
Fortunately for the engineer, there is more, far more, 
scope and demand for his services abroad than for ail the 
other professions put together. So while the above 
statement may be true locally, it is not so universally. 
In other words, there are simply too many engineers in 
the wrong place. 

Without setting any particular mission for our younger 
brethren, we have no hesitation in stating that we regard 








it as a duty incumbent upon them to go to far-off coun- 
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tries. The engineer is, par erceilence, the pioneer of 
civilisation. It should be, and no doubt is, to him a 
proud and welcome task to introduce into lands, whose 
inhabitants are striving to emerge from their condition of 
aboriginal barbarism, the material blessings of the road, 
the canal, the railway, the water supply, and those other 
accompanying humane and sanitary enterprises which 
have indelibly delineated the era of the present generation. 

A brief retrospective, present, and prospective review 
of civil engineering will introduce the subject to our 
readers without in any way, we trust, entrenching upon 
the ground occupied especially by others of our con- 
tributors. Canals may generally be divided into two 
classes—sea and inland. It cannot be said, with the 
exception of that at Suez, those belonging to the first 
category have come up to anticipation, especially from a 
financial point of view. The Corinth Canal has not; and, 
although that at Manchester has shown an improvement, 
the accounts are not quite all couleur de rose. Panama 
has become a bye-word, though it has been stated that 
the Culebra cutting, the crux of the whole undertaking, 
has been again vigorously attacked. The Nicaragua Canal 
projectors promises much. As the Baltic undertaking was 
constructed for purely strategical purposes, its financial 
success or the reverse is of no moment. An important 
work, the Jonage Canal, was recently nearly completed 
in France. It appears, for the present at any rate, that 
the project for a canal from the Bay of Biscay to the 
Mediterranean has been abandoned, partly for want of 
funds and partly because it could not possibly pay. 
That our own inland canals are not without value, though 
that value is small, is well known. But there is one 
desideratum in every description of traffic conveyance 
that the public will no longer dispense with, even in the 
case of goods, and that is a certain amount of speed. 
The inland canals have none, and what is more, they 
never will have any. 

If we turn our attention to our old friends the rail- 
ways, there is nothing particularly promising for the 
future at home. In November last we reported the 
opening of the section of the Lancashire, Derbyshire, 
and East Coast Railway, extending from Lincoln to 
Clowne. The line is popularly known as the East to 
West Railway, commences at Chesterfield, and joins the 
completed part at Langwith Junction. The importance 
of this link is very great, as when finished it will open 
up, by means of the Sheffield District Railway, an inde- 
pendent route to Sheffield. The remaining part of the 
East to West Railway, running from Lincoln to the coast 
at Sutton-on-Sea, has not yet been commenced. Early 
in the year was opened for traffic a line connecting Liver- 
pool with North Wales, vié Hawarden Bridge, and thus 
bringing into direct rapport the Cheshire and Cambrian 
systems. It was about this time that the Snowdon 
Railway, from Llanberis to the summit, was completed. 
Through the new line finished in March last from Connah’s 
Quay to Bidston, both Liverpool and Birkenhead will be 
much benefited. Lanarkshire and Dumbartonshire have 
been further united by a new route of steam communica- 
tion during last year. One of the locally most important 
railways given over to traffic in last autumn was the new 
Caledonian Central Railway, which extends from the 
extreme west end of Glasgow at Maryhill to the opposite 
cardinal point of the city at Rutherglen. The total length is 
seven miles, five of which are subterranean, and, in fact, 
are carried under the principal streets and thoroughfares of 
Glasgow. Thisis a work of importance, although not of 
any great magnitude, gauged solely by its length. It has 
been under construction for upwards of seven years. It 
will relieve the Caledonian Railway with respect to its 
traffic above ground in the city, which was becoming 
very much overcrowded and congested, and it cost the 
very respectable sum of one million and three quarters. 

So far as railway works in actual construction at home 
come before us, the pas belongs to the Manchester, 
Sheffield, and Lincoln Railway works in London, both on 
account of the extensive character of their operations, 
and the fact that a new metropolitan terminus will crown 
the undertaking. Some forty acres of land have been 
acquired, a score or two of streets diverted, blocked up, 
or demolished, and five huge blocks of ‘‘ mansions,” as 
they are now termed, erected for the habitations of those 
inevitably evicted. Barren and deserted as much of the 
ground is at present, life will soon reappear. Order, 
method, and system will replace the existing condition of 
chaos, and in the long run the general improvement in 
the better housing of those evicted, the attraction of 
traffic and custom to the neighbourhood, and the thou- 
sand-and-one advantages inseparably connected with the 
establishment of a great metropolitan travelling and 
commercial focus, will amply compensate for the tem- 
porary inconveniences, and possibly in a few instances 
real hardship. Another London project, though not so 
far advanced as that just under consideration, has got 
well under way. It is known as the Central London 
Railway, and will be worked by electricity, starting frcm 
Shepherd’s Bush, and terminating by a junction with the 
Cityand Waterloo line at the Mansion House. In addi- 
tion to the Central London, there are other metropolitan 
lines deserving a brief notice, as they have been sanc- 
tioned, and will be commenced in due time. Among 
them are the City and South London extension to the 
Angel at Islington ; the Baker-street and Waterloo Rail- 
way, which will effect a junction between the Manchester, 
Sheffield, and Lincolnshire undertaking and the London 
and South-Western. There is, moreover, the City and 
South London extension from Stockwell to Clapham ; 
the Waterloo and City, with a terminal station below the 
much-fought-over church of St. Mary Woolnoth in Lom- 
bard-street ; the Great Northern and City from Finsbury 
Park to Moorgate-street ; and the Hampstead, St. Pancras 
and Charing Cross line, like Brentford Town, of old 
renown. Nearly all the great railway companies pro- 
pose to construct new lines, but few of them are of much 
importance. A somewhat extensive system is that of 
the Dearne Valley, and the intended new line of the 
Great Western from London to High Wycombe is worthy 





of notice. It is very unlikely, however, that in this 
enterprise it will have the field to itself. A rail- 
way of considerable pretensions is projected between 
Leek and Macclesfield, which commences by a junction 
with the London and North-Western Company at Butley. 
The North Pembrokeshire and Fishguard is desirous of 
adding some sixty to seventy miles to its present 
system. The Great Western new route to High Wycombe 
will reduce the distance between that town and the 
metropolis from thirty-four to twenty-six miles. Scot- 
land is very busy with numerous new railways. 

Much was heard in the early part of the year about 
light railways. We have been repeatedly assured that 
nothing prevented their construction but restrictive legis- 
lation. This no longer exists, but scarcely anything is to 
be heard about the proposed lines. Our own view of the 
matter is that there is really only a very limited field for 
them, and still less demand. The country is provided 
with excellent roads, and well intersected by railways. 
There is, no doubt, room for more tramways in the 
vicinity of important towns; but the agricultural light 
railway is quite another thing, and one in which few 
people seem disposed to invest money. 

Abroad railways have done fairly well, with one or two 
exceptions, and there is promise of the work continuing. 
OF all foreign railways there is not one that can compete 
with the Trans-Siberian line, which is now run over as far 
as Omsk. Inall probability the Trans-Baikal section will 
never be constructed, as it presents very formidable 
engineering obstacles; but the route to Vladivostock and 
to any other port Russia may acquire in Manchuria, will 
be continued along a more southerly and more favour- 
able line of country. In any case, its construction will 
not provide much work for the English engineer. In 
Bechuanaland and Rhodesia railway making is progress- 
ing rapidly, in spite of many difficulties to be overcome. 
In the latter district the Fontesville-Beira line has been 
commenced, and the Mafeking and Bulawayo is making 
good progress. At Sierra Leone a staff of English engi- 
neers and foremen are constructing a line from Freetown 
into the interior, in spite of the natural drawbacks, and 
especially that of the climate. The Uganda Railway is 
another example of an African line, the first rail of which 
was laid last May at Kilindini. 

In our Indian Empire, where, whatever engineering 
work there is to be done, it is some consolation to know the 
field is all our own, some nine hundred miles of additional 
lines were opened in 1896. The total working expenses 
showed a decrease and the total net earnings an increase 
as compared with the financial position of the preceding 
year. Railways and irrigation works, especially the 
latter, as, unfortunately, but too manifest at the present 
juncture, will continue to be the staple necessities of that 
country. Feeders, in the shape of light railways and 
ordinary roads, will be also required. In the countries 
in which the roads were made before the railways, a 
certain supply of feeders were already in existence 
to serve them; but the case is very different in 
our own colonies and dependencies, where the con- 
ditions are reversed, and where strategic reasons fre- 
quently outweigh those pertaining to traffic and ecom- 
merce. Among the new lines recently commenced, 
that of the Tapti Valley, starting at Surat, and 
of the Ahmedabad-Prantji Railway, may be mentioned. 
More harbour and fort accommodation are unquestionably 
needed, at least along the Coromandel coast. The fine 
harbour at Colombo is for the present sufficient for the 
southern portion of the continent, and there is good and 
safe shelter at Kurrachi for vessels frequenting the north- 
western shores. But if the statement be correct that 
the harbour at Madras is practically unavailable at the 
very season when its services are most required, then 
there is astretch of nearly fifteen hundred miles of storm- 
beaten coast without any port for a ship in distress to 
make. India is not the only country under the 
British sway which suffers from a scarcity of harbours. 
It is the same with the British Isles. The unsheltered 
nature of our own shores is a standing disgrace to us, as 
the first naval Power in the world; and it is a matter of 
notoriety that the seaman fears the coast infinitely more 
than the open sea. There is more peril frequently en- 
countered in getting in and out of some of our harbours, 
such as they are, than is to be met with in the whole of 
the rest of the voyage. 

It appears that in China, at last, railway works are to 
become an established fact, and English engineers may 
reasonably hope for a fair share of employment, and of 
the supply of materials necessary to build the lines, and 
place them in thorough working order. Indeed, we are 
already on the spot, as Mr. C. W. Kinder, M. Inst. C.E., 
with his brother engineers, have been for some time 
engaged in the prosecution of the works. A great dealof 
tact and patience, as our experience tells us, are required 
in dealing with the Chinese, especially with the higher 
officials or head men, who have much to do with the 
setting out or course adopted for the new railway. It is 
frequently a difficult matter to get a Chinaman to under- 
stand that a powerful coupled locomotive cannot be made 
to run round a curve of adegree of sharpness which would 
almost dislocate the wheel base of abicycle. British inte- 
rests, and those of British engineersin this partof the world, 
will be best served, while carrying out the lines entrusted 
to them, by endeavouring to reclaim from Siam a small 
tract of territory adjoining our Burmese frontier. This 
once accomplished, we could extend the Burmah- Karenni- 
China Railway from Rangoon to Szumao. There are no 
particular physical or engineering difficulties to ke sur- 
mounted, and the whole of the Jine would be in British 
territory. The importance of this new route, in a 
military, administrative, and commercial point of view, 
to our Indian Empire, is too well known to require 
comment. 

There is a considerable present, and probably there 
will be an equally considerable future activity in railway 
construction in Bulgaria, where some three hundred 
miles are in progress. The removal of the “ Iron Gates” 
on the Danube, fully described and illustrated in our 








columns, has greatly benefited Bulgaria, and it is with 
the view of availing itself of the advantages now pre- 
sented to it that some of these lines have been put in 
hand. In European and Asiatic Turkey there is 
nothing in this particular branch of engineering call- 
ing for notice, with perhaps the exception of the 
opening of the Damascus line. Want of funds has 
c1ippled Argentina, and there is but little doing in 
the remainder of the small South American Republics. 
Australia has not come prominently to the front during 
the last year, but some work has been done. Railways 
are essential in the Antipcedes, since the inhabitants are 
almost entirely deprived of inland water communication. 
Before leaving the subject of railways, a few words may 
be spared for the coming ‘‘ Light Railways.” If there is 
any virtue in reports, deputations, papers, journalistic 
articles and lectures, the whole question ought to ke now 
pretty well thrashed out. They have but one more stage 
to pass through, but in all enterprises it is the most 
difficult. 

Our readers are already fairly acquainted with the 
subject of tunnels, past, present, and future. There are 
just one or two which have been put forward recently. 
It would appear that the Simplon route, the plans of 
which have been approved and ratified by the Swiss and 
Italian Governments, is not considered to satisfy the 
demands of trans-continental services, for there is 
another project on foot. It is to pierce the Alps at the 
Great St. Bernard, and join the Italian station at Aosta 
with that at Martigny. While a railway located as here 
proposed would not compete to any serious extent with 
that vid the Simplon, it would be of great advantage to 
Turin. The new tunnel is estimated to cost a million 
and three-quarters. We are inclined to think that one 
job of this kind is enough at a time for Italy, whose 
finances are by no means in a flourishing condition. 
Coming nearer home we have the proposal to connect 
Ireland and Scotland by a tunnel beneath the ‘“ North 
Channel.” Where the money is to come from for this 
chimerical undertaking is not stated. 

With respect to bridges, there is nothing to chronicle of 
importance. Indeed, when one considers the magnitude 
of that engineering masterpiece spanning the Firth of 
Forth, nearly all similar structures are completely 
dwarfed. The Mirabeau Bridge over the Seine at 
Paris, recently finished, is a very handsome piece of 
work, and a decided ornament to the gay French capital. 
A word of mention must be accorded to the ‘ Rue de 
Tolbiac” bridge, not, however, for the same reason, for 
like all polygonally-shaped girder structures, its appear- 
ance is at the least excessively unprepossessing. The 
design, however, is novel, and so is the method employed 
for pivoting the connection of the main and cross gir- 
ders, and in fact of every member of the trusses that 
could be pivoted. There are probably more “ articula- 
tions” in this bridge than in any other in the world. 
Oar friends the Americans, who are admittedly past 
masters in the art of bridge building on a large scale, are 
not inclined to allow our greatest example to remain 
much longer unchallenged. Their ablest engineers have 
decided that a suspension bridge can be built of the 
maximum span of 4335ft., and though they do not intend 
to construct one just at present of this length, they have 
proposed one—which will no doubt be practically carried 
cut—of over 3000ft. 

Particulars and details of sewage, water, docks, and 
harbour works will be found under their respective head- 
ings. Many great problems, not necessarily of either an 
engineering or scientific nature, with regard to these 
indispensable adjuncts of modern civilisation, are still 
awaiting solution. That their ‘‘ working out” has ad- 
vanced—and in the right direction—towards the ulti- 
mately desired goal no one will for a moment deny; but, 
candidly speaking, they are yet among the indeterminates. 
The great struggles in the coming session will probably 
centre on the fight of the London County Council in sup- 
port of its octagonal Water Bill scheme. 

Tramways, while making fair progress in the aggregate, 
are individually of limited proportions and of necessarily 
limited importance. There is a great future field for 
electricity in this extensively employed mode for the con- 
veyance of the public. The latest advice respecting it is 
that the trolley system is going out of favour. Its em- 
ployment in the crowded streets and thoroughfares of 
our principal towns was vetoed from the very first. 

Looking forward, and not for so long a period as to 
wear out one’s patience, the great event is the Paris 
Exhibition of 1900. On this occasion it may be con- 
fidently predicted that our neighbours will fairly surpass 
themselves. 

MECHANICAL ENGINEERING. 

During 1896 not a single invention deserving to be 
classed as of first-rate importance was made, nor do we 
hear so much as a rumour of anything of the kind in 
process of development. Interest has, for the mechani- 
cal engineer, centred in the Belleville boiler and the motor 
ear. ‘The flying machine is not to be included in practical 
engineering. The Belleville boiler hasclaimed considera- 
tion because of the great scale on which Mr. Durston 
and the Admiralty have tried it in the Terrible and the 
Powerful. We have said that the experiment was tried 
on too large ascale. The fact that the boilers have been 
perfectly successful on board the Powerful in no way 
disproves the soundness and propriety of our contention. 
It was not necessary to construct two sets of boilers, 
each set of 25,000-horse power. Oneset would have sufficed 
to supply all possible information. It is true that one 
cruiser or the other would have had to wait, but a delay 
of even twelve months would not have been in any way 
serious. However, all is well that ends well, and we 
congratulate all concerned on their success. 

For the great body of mechanical engineers, how- 
ever, the Belleville boiler and its success hag sunk, 
for the moment, into insignificance when compared 
with the motor car; so little, indeed, need be said 
about other machines, that we may well confine our- 
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selves to a consideration of the position and prospects 
of this the new mode of locomotion as a prospective 
source of employment and profit inthis country. Itis, we 
think, well to be quite outspoken on the matter. There 
never was, perhaps, a time when it was more necessary 
that not only the truth, but the whole truth should be told. 
We have taken some trouble to ascertain the views of a 
considerable number of engineers who have had a large ex- 
perience in the conduct of common road traffic by power. 
These gentlemen say what we have repeatedly said, namely, 
that there is not at present in Great Britain any motor car, 
the manufacture of which would be a commercial success. 
This is the crux of the whole question. The mechanical 
engineer will make anything which it will pay to make. 
Now and then he produces something which will not pay, 
but this is of course strictly exceptional. Now the large 
firms, such as we find concentrated, for example, in 
Lincolnshire, state that unless motor cars are to be turned 
out by the hundred, it would not answer to make them 
at all. To do this, special plant and machinery are re- 
quired, and this they will not put down—in the first 
place, because their works are already full of orders for 
machinery similar to that with which they have earned 
a great reputation, and for the turning out of which their 
works and machinery have all been specially planned ; 
and in the second place, because they have no faith 
whatever in the petroleum carriages of which a few are 
to be seen in this country. On every side we hear the 
same tale, ‘‘several thousands of pounds must be spent 
in experimenting with motor vehicles before a satisfac- 
tory one can be had. We do not feel disposed to spend 
this money. If any one can produce a car which we 
can consistently with the maintenance of our reputation 
as mechanical engineers place on the market, we are 
quite prepared to undertake its manufacture ; meanwhile 
we are doing too well to trouble our heads about motor cars.” 
All this is commonsense, and we think it will have to be 
accepted that the motor car industry will have to be 
created, if at all, by the cycle-making firms and the 
carriage builders. The probability is that we shall not 
be indebted at all to existing firms of mechanical en- 
gineers for the development of the new mode of locomo- 
tion ; but that it will be worked out by individual effort, 
and by new men. 

One factor must not be forgotten. The general public 
have unfortunately acquired or formed ideas concerning 
haulage by mechanical power on common roads which 
are deplorably erroneous. The general public want to 
achieve impossibilities. Numerous inquiries have reached 
most firms directly or indirectly connected with traction 
engine work, to say nothing of those who supply or 
profess to supply motor cars. We can scarcely hope to 
make our readers believe the statements that may, never- 
theless, with strict truth be made about them. Thus we 
find a colliery proprietor with a railway siding some three 
miles long proposing to buy three or four light traction 
engines, about five tons each, to haul the whole output of the 
colliery, amounting to several thousand tons per month, 
to the railway station, believing that a considerable 
saving might be effected in this way as compared with 
the cost of working the three miles or so of railway. We 
can assure our readers that the cost of haulage on a high- 
way must, under all and any circumstances, be at least ten 
times as great as the cost of railway haulage. In the same 
spirit orders are given for vans which could not possibly 
be made. We heard of one the other day intended to 
carry beer; the total weight loaded was to be about seven 
tons, and the propelling machinery was not to exceed three 
hundredweight. Nor is it about heavy or moderately 
heavy vehicles that mistakes are made; they are yet 
more rife concerning pleasure carriages. It seems to 
be assumed that anyone can manage a motor car, 
and that no mechanical skill whatever will be re- 
quired. The enchanted horse of Eastern lore is the 
only parallel for the motor car of popular credulity. 
You mounted the horse and turned a peg in his 
neck, and you took flight; there was no stoking, 
or oiling, or bearings to be attended to. Now all 
those notions concerning the motor car are pure delusions, 
and the sooner they are banished the better. The motor 
car of the future will require skilled attention just as a 
horse does. Meanwhile, however, there is no motor 
car, in the commercial manufacturing sense. The 
petroleum car, which was to have taken the world by 
storm, is not much in evidence, and the few to be seen do 
not earn golden opinions. The fact that one took fire 
the other day in Oxford-street, and that a cabman, by the 
irony of fate, lent valuable assistance in extinguishing 
the flames, is not a little suggestive. But what might 
have been the fate of a lady passenger, clothed in light 
inflammable garments? The spirit launch was a great 
mechanical success both in this country and the United 
States; one or two dreadful catastrophes which occurred 
on American rivers sufficed to condemn it, and we believe 
that at this moment the gasoline launch is only made by 
a single firm, the Van Duzen Gasoline Engine Co., of Cin- 
cinnati,U.S.A. If, however, we exclude the light oil motor 
car, we have nothing modern left save the Serpollet car. 
It is said that the heavy oil car is coming, but it has not 
yet arrived; when it is before us it will be time enough to 
consider its possibilities. We have, then, steam and 
electricity as the two sources of available energy. The 
latter is full of promise for town work, but for general 
purposes and heavy parcel vans we must trust to steam 
and liquid fuel, and at the production of a car thus worked 
we know that several engineers are now labouring, and 
we have good reason to think that they will attain 
success. Concerning the use of steam on common 
roads, there is a great mass of information available. 
We agree with Sir F. Bramwell’s recent utterance to 
the effect that Hancock left very little to be improved, 
and that one of his carriages would to-day perform more 
satisfactorily than any modern vehicle. THe ENGINEER 
competition of next May ought to bring out a really 
practical, useful type of self-propelled vehicle; our readers 
will not fail to see that all the conditions have been most 
carefully framed with that object, and in this respect, at 
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all events, they differ widely from the conditions of 
previous competitions. The Royal Agricultural Society 
offer prizes of £100 and £50 for self-moving vehicles for 
light loads, and similar sums for vehicles suitable for 
heavy loads. The light load class will be for such 
vehicl2s as would take the place of light spring carts for 
carrying loads up to two tons, exclusive of the weight of 
the vehicles. The heavy load class will include vehicles 
capable of carrying four tons. Any oil permitted by the 
Locomotives on Highways Acts may be used. The 
points to which the special attention of the judges will 
be directed are :—The convenience of the public ; ease of 
handling, with special reference to stopping, starting, and 
steering; economy in working, including attendance’; 
price ; simplicity; strength of design ; weight of vehicle ; 
in the case of oil engines, density and high flashing point 
of the oil used. The trials will take place early in June, 
1897, in a locality to be subsequently fixed. The entries 
for these prizes must be made on or before Thursday, 
April 1st, 1897, and must be accompanied by a depos t of 
£10 for each entry. 

While on the subject of agriculture, we may direct 
attention to the lull which has taken place in the inven- 
tion of machinery intended for aiding the farmer. The 
petroleum portable engine is not new, and in thrashing 
machinery not one noteworthy novelty has been pro- 
duced. Within the last three or four years much has 
been heard of the steam digger, but its use is confined 
to a very few localities, and it does not seem to advance 
in favour. On the Continent rather large sums have 
lately been expended on the development of the Mech- 
wart rotary plough, exhibited last summer at Budapest, 
which is the revival of a very old English invention. A 
large traction engine has fitted behind it a species of 
drum provided with spiral blades or knives. It very 
much resembles, indeed, the rotary cutter of an American 
lawn mower. The statements of the makers are to the 
effect that the machine is made in three sizes of 30, 40, 
and 50-horse power, ploughing over a space 8ft., 10ft., 
and 12ft. wide, and having a working capacity, in 14 
hours, of 14,18, and 21} acres. The weight of a 50-horse 
power machine is 10 tons, and the selling price of this 
class of machine is £800. An elaborate estimate puts 
the total cost of operating a 50-horse plough at £3 6s. 
per day; in this estimate the day is 14 hours long; coal 
costs 10s. per ton; the engineer and fireman are paid 
10s. and 6s. per day, and the fuel consumed is 275 Ib. per 
hour. With an average of 21} acres per day, ploughed 
l4in. deep, the average cost of ploughing per acre is a 
little over 3s. It is possible that this machine may 
have a future before it on light prairie land, but we 
doubt it. On the 29th ult., at the invitation of Messrs. 
Lewis and Marks, President Kriiger and the members of 
the Executive Council proceeded to the Vaal River Estate 
to inspect certain powerful steam ploughs recently 
imported. In view of the rinderpest ravages, the 
Transvaal Government is considering the advisability of 
introducing machines into the country in order to give 
assistance to the farming population. 

In locomotive engineering there is nothing new to 
record. During the past year our readers have been kept 
fully informed on the subject. The interesting articles by 
Mr. Rous- Marten have told all that is to be told concerning 
the long runs which have been adopted on several lines, 
notably the Great Western. It would indeed be but 
waste of space to repeat here what has already appeared 
in our pages. A serious effort appears to be made to 
carry out a very old idea, and form a national railway 
museum; but the scheme is beset with grave difficulties. 
One is that there is no space or building available ; 
another is that the line will have to be drawn somewhere, 
for, in a sense, railway relics exist by hundreds, if not 
thousands. The paramount difficulty is, however, want 
of funds. As a speculation such a museum could not 
pay; probably it would not be visited by a thousand 
persons in the year if the charge for admission was a 
shilling. If the scheme is to be carried out without a 
Government grant, then it must be taken up by some 
such body as the Crystal Palace Company. However 
desirable it may be that a collection should be made, we 
fear that the chances in favour of its formation on any- 
thing like a national scale are very small. 

During the past year all the locomotive building firms 
were fairly well employed. The Glasgow Herald has 
collected statistics of the number of men employed at 
the end of each September for the last five years, which 
may be thus tabulated :--- 


1892. 1893. 1894. 1895. 1896. 
Neilson and Co. ... ... ... ... 2307 1896 1510 1617 2360 
Dubs and Co. .. «+ 1697 1775 1465 1773 1868 


Beyer, Peacock, and Co., Ld.... 1292 1359 1239 1196 1797 
Sharp, Stewart, and Co., Ld. ... 1507 1246 1145 1178 1333 


Kitson and Co. ... ... ... ... 1268 1074 1143 915 1192 
Vulean Foundry Co., Ld. .. 561 486 610 514 770 
R. Stephenson and Co., Ld ... 455 344 320 387 586 
Nasmyth, Wilson,and Co ,Ld..... 377 320 349 337 459 


Manning, Wardle, and Co. ... 267 293 236 314 370 
Hunslet Engine Co, ... ... ... 240 245 284 242 245 


9971 9043 8251 8473 10,910 
Among the large orders may be mentioned 100 engines 
for the Midland Railway Company, and 45 for the Great 
Northern. The Midland and Great Northern Joint 
lines also contracted for 15. The Highland Railway 
followed with 15, the London and South-Western with 
30, the Rhymney with 10, the South-Eastern with 30; 
and it is a somewhat remarkable circumstance that all 
these orders, which form the most substantial of the 
home work placed on the market, have been secured by 
the three Glasgow houses. The West Australian Govern- 
ment have ordered 97 engines. The Cape Government 
have ordered 90 heavy locomotives, and 24 have been 
ordered for Natal, and 8 for Uganda. The East Indian 
Company has contracted for 54 engines, the Great Indian 
Peninsula for 43, the Bengal and North-Western for 32, 
and the Government, for use of the State railways, for 
something like 100. Wages have risen, but it is by no 
means clear that the builders’ profits have augmented in 
like measure, 











The development of the railway system of the United 
Kingdom during the past year we have referred to in 
another place. The returns for the past year are, of 
course, not yet available. At the end of 1895, the total 
length open for traffic was 21,174 miles, of which 9738 
miles were single. 

From an analysis of the passenger traffic for 1894 and 
1895, the following table is prepared :— 


No. of passengers. 1894. 1895. 
First-class... ... ... 29,821,000 ... 29,990,000 
Second-class 60,162,000 58,668,000 
Third-class ... 821,430,C00 841,213,000 





Total ... 911,413,000 929 771,000 


The total number of men employed in 1895 was 
465,112, divided as follows:— 


Station masters... ... ... ... 7,410 
Brakemen and goods guards ... 11 881 
Permanent-way men ae 58,781 
Gatekeepers , 3,292 
Engine-drivers ... 19,281 
Porters... 45,696 
Shunters 7,692 
Firemen Fes 19,264 
ee ae mee 6,805 
Passenger guards ... ... 6,357 
Pointsmen and signalmen eee 
1, some a 
Ticket collectors sey is 2,795 
Mechanics ... 69,227 
Other classes 136,968 
Total 465,112 


In marine engineering there is little new to record; 
the tendency is to augment pressures. Mr. Mudd’s five- 
crank engines in the Inchmona, which we recently illus- 
trated, is the most noteworthy departure from normal 
practice of the year. We cannot but admire these 
engines, and the skill with which the ideas involved have 
been carried out. It remains to be seen, however, 
whether that type can command commercial success with 
shipowners. There is more to be considered in selecting 
a marine engine than its economy in steam. The ship- 
owner looks ahead, and says, ‘“‘ What will the propulsion 
of my ship for five years in my trade cost?” That is the 
question which concerns him, and the cost is made up of 
much more than the money paid for coal. The rise in 
pressures has brought the water-tube boiler into some 
favour for ordinary merchant steamer work; we are not 
now referring to express boilers, but to normal boilers. A 
fair amount of success has been attained, but much 
remains to be accomplished. Such boilers, having no 
store of heated water to act as an accumulator or steadier, 
demand very careful and regular firing; cleaning fires 
entails difficulties, the steam going down by the run. 
Special care has to be taken with the feeding arrange- 
ments, and, in a word, the water-tube boiler to be used 
with success demands more attention than boilers are 
likely to receive in the majority of cargo boats. 
Time will probably bring its cure, but we have to speak 
of things as they are. The express boiler, of course, 
holds its own. For the time being the Yarrow, Thorny- 
croft, Normand, and Blechynden boilers seem to hold the 
leading position. The water-tube boiler of Messrs. 
Fleming and Ferguson can scarcely be termed express. 
But Mr. Mumford, of Colchester, whose launch or 
torpedo-boat boiler we have already illustrated, has 
recently received orders for four of his boilers of 1000- 
horse power each for H M.S.Salamander. These boilers 
will be delivered in a couple of weeks, and draught will be 
provided by four fans, each 6ft. in diameter, driven by 
independent engines, the feed being supplied by Mumford 
and Anthony duplex pumps of the type recently illus- 
trated in our pages. A large number of these boilers 
has been supplied to the Admiralty, and as an evidence 
of their success, we may say that Mr. Mumford has now in 
hand nineteen boilers for the Navy from 75 to 200 indi- 
cated horse:power. In this boiler Mr. Mumford has 
introduced the copper wire ring joint with most marked 
success. ; 

The following passage from the latest report of Mr. 
Melville, Chief of the Bureau of Steam Engineering, 
United States Navy, sets out very clearly the attitude of 
his department toward the water-tube boiler:—‘‘ The 
Bureau during the past year made tests of two different 
types of these boilers, both being in steamers on the 
Lakes, the owners of which kindly placed them at the 
disposal of the Bureau for such tests and examination as 
could be made without interfering with the service on 
which they were engaged. The first steamer experi- 
mented with, the Northwest, belonging to the Northern 
Steamship Company, and plying between Buffalo and 
Duluth, was fitted with Belleville boilers; the second 
one, the Zenith City, engaged in freight service between 
the same ports, with Babcock and Wilcox boilers. For the 
purpose of comparing the results in the latter case with 
what might be expected from the ordinary cylindrical 
boilers under like conditions of service, a similar test was 
made on the steamer Victory, belonging to the same 
company as the Zenith City, and practically identical 
with her in all respects save boilers. As a result of the 
three tests above mentioned, and a further evaporative 
test of a Babcock and Wilcox boiler by the Bureau, it 
was decided to fit this type of boiler in the Chicago for 
about 4500-indicated horse power—one-half her power. 
Subsequently to the award of contract, the Department, 
upon the recommendation of the Bureau, approved the 
request of the contractors for the construction of gunboat 
No. 10 and for gunboat No. 15, to supply this type of 
boiler instead of the cylindrical one of the original design ; 
and the fitting of this boiler in those two classes of gun- 
boats will give an excellent opportunity to demonstrate 
its value as compared with the cylindrical boilers fitted 
in the other gunboats of the same class.” 

The most remarkable innovation in marine propulsicn 
has been the application of the Parsons steam turbine to 
a torpedo boat called the Turbinia, constructed by the 
Marine Steam Turbine Co., of Westgate-road. Newcastlc- 
on-Tyne. A trial of the boat took place early in Decemt er, 
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with great success. At present we are not ina position to 
give detailed information, that being withheld for the time 
being by the company for sufticient reasons. It will be 
enough to say that the Turbinia is 100ft. long and 9ft. 
beam, with a displacement of about 42 tons. The engines 
weigh only 4} tons. Steam is supplied by a single water- 
tube boiler, with 1100ft. of heating surface, and 42 square 
feet of grate surface. There are two furnaces, one at 
each end of the boiler, fired fore and aft from two 
closed stokeholds. The boiler carries 225 lb. pressure, 
reduced at the turbines to 1501b. She attained the, 
for so small a vessel, extraordinary speed of 29°6 knots 
on the measured mile, and there was, of course, a total 
absence of vibration. We understand that the propellers 
used are of very fine pitch, and driven at a speed of con- 
siderably over 2400 revolutions per minute. If the stated 
results can be obtained on a moderate consumption of 
fuel, they will have an important influence on high-speed 
propulsion at sea. 

In steam engines generally there was practically but 
little done that is new. The high-speed engine patented 
by Mr. Peache, and constructed by Messrs. Davy, Paxman 
and Co., Colchester, already illustrated in our pages, 
seems to earn golden opinions as a motor for electric 
light installations. We have very recently illustrated 
the only other nevelty in this direction, the Raworth 
Universal Engine. It is too soon to speak positively 
about its performance; we understand that so far it has 
given complete satisfaction. A good deal of steam plant 
of considerable power is being sent abroad by various 
firms for mining work. A plant for which the Tasmanian 
Gold Company has just placed the order with Messrs. 
Easton, Anderson, and Goolden, of Erith, may be regarded 
as typical. It will consist of a triple-expansion vertical 
inverted engine to indicate about 700-horse power, with 
hydraulic pumps under each cylinder. The engine will 
be surface condensing, to work with 170 1b. steam supplied 
by four boilers, each 6ft. diameter by 20ft. 5in. long, and 
will be placed on the surface at the pit head. A hydraulic 
engine to work at a pressure of 21001b. per square inch 
will be fixed at a depth of 900ft. in the workings, the 
water being led down to it by a 4in. pipe from the main 
pump at top. The hydraulic engine will drive a set of 
existing plunger pumps raising water 200ft. to another 
level, where it will be pumped still higher by existing 
machinery. The new plant is to assist in the operation 
of deepening one of the pits, and has the great advantage 
of requiring no moving parts in the shaft, but simply the 
supply pipe and perhaps the exhaust from the lower 
engine, which will take up very little room. 

Refrigerating machinery continues to play a most 
important part in the feeding of the population of this 
country. Indeed, it is doubtful, if we except the marine 
engine and the locomotive, whether any other machinery 
has done as much. During the past year all the prin- 
cipal firms engaged in the construction of refrigerating 
machinery have been very busy. Thus the Haslam 
Foundry and Engineering Company, Limited, of Derby, 
which has been incorporated with Messrs. Pontifex, 
Wood, and Co., has fitted five steamers to carry approxi- 
mately 1000 tons of meat each; and two steamers for Messrs. 
Milburn, to carry each about 2000 tons of meat. One 
steamer is now being fitted up for the White Star and 
Shaw Savill Company to carry approximately 3000 tons 
of meat, and the company has also in hand refrigerating 
machinery for four large mail steamers for the Peninsular 
and Oriental Company, and twelve machines for 
the English Government, to be fitted on board warships 
and cruisers for the preservation of food for the crew. 
The company has supplied refrigerating machines to the 
Russian and Austrian Governments. A large number 
have been supplied to breweries, chemical works, 
margarine works in England and other countries, and 
several important meat works have been fitted up with 
refrigerating machinery in South America and Australia. 
The company is now completing a large installation 
for the Manchester Pure Ice Company equal to 100 tons 
of ice per day; this apparatus is driven by a vertical 
triple-expansion engine to work at 160 1b. steam pressure. 
The machines above enumerated have all been manu- 
factured at the works in Derby, and do not include 
machines which may have been manufactured in foreign 
countries under the company’s patents. 

During the year nearly 300 machines have been sold by 
the Linde Company, making the total up to about 2900, 
having a total refrigerating power equal to that produced 
by the melting of about 2,400,000 tons of ice per annum. 
About 300 of these machines are fitted on board vessels 
for preserving cargoes of frozen meat and passengers’ pro- 
visions. Among the firms using the Linde machines for 
cargo purposes are Messrs. Turnbull, Martin and Co., 
the New Zealand Shipping Company, the British India 
Company, Elder Dempster and Co., &c. &c. For preserv- 
ing provisions on board ship they have been fitted to the 
yachts of the German Emperor, the Prince of Monaco, 
the Duke of Sutherland, and others, as well as on board 
vessels of the British, German, Russian, and Argentine 
navies, North German Lloyd’s, Austrian Lloyd’s, Canadian 
Pacific Railway Company, Union Steamship Company of 
New Zealand, Nippon Yusen Kaisha, and many others. 
The Linde machines are also used by the French and 
German Governments for preserving meat in fortresses. 
At the present time about twenty vessels are being fitted, 
while on land a 100-ton ice factory is being erected at 
Grimsby for Messrs. Hagerup and Doughty, a large cold 
storage plant for the Bristol Corporation, a cold storage 
and ice-making plant for the Scottish Cold Stcrage Com- 
pany, and for Messrs. Perry and Co., Bristol, as well as 
many other ice factories and large meat freezing and cold 
storage plants both at home and abroad. 

As to the most recent developments of refrigerating 
machinery, we have kept our readers fully informed. 
Early in the year we brought before them the first account 
published in this country of Dr. Linde’s remarkable pro- 
cess for the production of liquid oxygen. Subsequently 
we described the Hampson apparatus, then that of 
Dewar, and but a few weeks since we published 





Dr. Linde’s splendid monograph on the whole subject, 
which is particularly noteworthy for the information it 
contains respecting the specific heat of air, concerning 
which very erroneous views have hitherto passed current. 
All this, however, possesses little more than an academic 
interest, because the uses of liquid oxygen and hydrogen 
are very limited so far. 

We have not space to do more than allude to the 
enormous development of the cycle industry. It is 
stated that about 9000 applications for patents con- 
nected with the construction of cycles have been made 
this year; whether the demand will or will not last we 
are not prepared to say. The manufacturers of tubes 
and all the various appliances and parts which go to make 
up the complete machine are overwhelmed with work. 
They will do well to make all the profit they can, without 
inquiring too closely into the future. 

The construction of torpedo boats and torpedo boat 
destroyers goes on apace. Anything that is asked for in 
the way of speed seems to be provided. Probably the 
most noteworthy high speed work of the year has been 
done by Messrs. Laird, of Birkenhead, not because other 
firms could not do the same, but because they do not 
appear to have been asked for any large number of very 
fast boats. The following tabular statement of the 
results by the Birkenhead firm will be found very in- 
teresting, especially if we compare it with the best results 
to be had only half a dozen years ago :— 


Eight 30-knot Torpedo Boat Destroyers, Built by Laird Brothers, 









Birkenhead.—Trials made between 30th September and the 18th 
December, 1896. 
v if 
my ihes Sa 
lol og 45 
Name. Date of | sa} Se E 
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12°) 38 zz 
Knots 
British destroyers.— 
Quail... ... ...| 11 Dee.| 216 | 372 | 30°385 | 368 
Sparrowhawk . 16 Oct. | 214 | 364 | 30°207 = 365 
Thrasher . .. 14 Dee.| 213 | 362 | 30°000 362  30°015 
Virago ... . 27 Nov.) 217 | 364 20°365 | 363 30°049 
Chilian destroyers.— 
Capitan Orella ...| 30Sept.| 215 | 361 30°172 362 = 30-230 
Capitan Munoz 
Gamero... ... 15 Oct. | 214 | 3 30°420 364 30-081 
Teniente Serrano... | 16 Dec.) 216 | 371 30°341 370 30°252 
Guardia Marina 
Riquelme . 18 Dee.| 215 | 362 30°092 362 30°121 


The dimensions of these boats are 213ft. by 21ft. 6in. 
by 12ft. 9in.; speed, 30 knots; engine power, 6000-horse 
power; bunker capacity, 90 tons; armament, one 
12-pounder quick-firing gun, five 6-pounder quick-firing 
guns, two 18in. torpedo tubes, each mounted on pedestal 
and racers; complement, sixty-five officers and men. 
On all full speed aid full power consumption trials the 
vessels carry the full load of 35 tons to represent the 
normal weights, in accordance with the British Admiralty 
trial conditions. The consumption trials of eight hours’ 
duration at 13 knots speed give a radius of action of 
about 3750 knots. 


WAR MATERIAL. 


New battleships are being added to our Navy, the 
type being the same as that which came in in the Royal 
Sovereign class in its general form, and was subsequently 
perfected in the Majestic class, in which the armoured 
deck was curved down to meet the lower edge of the 
belt, so as to give a double defence to the vital part of 
the ship. Owing to this device, and also to the increased 
resisting power of the armour with hardened face, it was 
thought permissible to reduce the thickness of the side 
armour to 9in., leaving more weight available for pro- 
tection of gun positions and other parts of the ship. In 
the new battleships approved and commenced—that is, 
the Albion, Canopus, Goliath, Glory, and Ocean—the same 
idea is carried out, the ship’s displacement being, however, 
less, that is, 12,950 tons, instead of 14,900 tons. The indi- 
cated horse-power, on the other hand, is named as 13,500, 
as compared with 12,000, so that high speed is to be secured. 
The extension of protection to the secondary or quick-fire 
armaments we regard as very important. We have arrived 
at a peculiar condition of things in our line-of-battle 
ships; that is to say, in close action part of the crew 
will be fighting under protection suited for the hottest 
battle, while alongside them will be guns and men with 
very slight protection, and in some cases none at all if 
all guns are manned. The same condition will obtain 
probably with the enemy, and is hardly to be avoided, 
because the light quick fire is too powerful an element 
to be thrown away; nor can the enemy’s quick fire be 
subdued by heavy guns. It follows then that when 
men-of-war engage hotly, the men fighting the lighter 
quick-fire guns will be shot down at a terrible rate—at 
least we see no escape from such a result. Consequently 
protection for our quick-fire armaments—not against 
heavy guns, but against quick-fire shells—appears to us 
the pressing need at present, and this we trust our con- 
structors have in view. Wecan hardly leave the subject of 
battleships without congratulating Sir W. White on the 
fact that not only is the British type being copied in 
nearly all navies, but also on the absence of difficulties 
arising with rival systems of construction. We have 
recently heard that the United States ships are found to 
be doubtful as to stability, and that the projected double 
turrets are on this account condemned. As to cruisers, 
we have a considerable number of first, second, or third 
class building, with a speed of from 20°5 to 19°5 knots, 
and we are glad to say that the first-class carry an arma- 
ment of sixteen 6in. quick-fire guns—an armament which 
we could wish to be still further increased in ships of 11,000 
tons displacement. Of cruisers it may be questioned if 
we can ever have sufficient to protect our commerce. It 


has been suggested that height in bows, and bow and 
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water differs widely from the pursuit of a ship with a 
‘sea on” in the Atlantic. Probably no cruiser could 
approach the speed maintained by such vessels as the 
Campania or Lucania in a high sea. Even a nominal 
superiority of two or three knots would be more than coun- 
terbalanced by the heavy wash of deep sea over the bows 
of the cruiser. Happily, our task is to cope with other 
cruisers, and any advantage possessed by size is rather in 
favour of England in the preservation of our commerce. 
As to armour, we are glad to be able to speak hopefully. 
Nickel has now, we understand, practically been adopted, 
though we do not know that any nickel Harveyed side 
armour has yet been delivered for service. Early in 
this year we gave accounts of extraordinary results ob- 
tained, especially with thick armour treated by Krupp’s 
gas process. We are glad to be able to report that the 
right to use this process has now been acquired by 
Brown, Cammell, and Vickers. At the first - named 
establishment it is under trial, at the second it is not 
viewed favourably, the question being regarded in both 
instances as one of economy, seeing that in their judg- 
ment Harvey nickel steel armour can be made equal to 
that of Krupp’s in resisting power. Vickers, on the 
other hand, have adopted Krupp’s gas process, and con- 
sider that it possesses the great advantage of immunity 
against through fracture. With thick armour, which may 
be exposed to repeated blows, this is of considerable value. 
The results actually obtained by Krupp and reported by us, 
go far to support the conclusions of Messrs. Vickers, but it 
is only fair to the Harvey process to observe that nothing 
the least resembling fair competition has taken place. 
Krupp’s champion plate—the best presumably that could 
be selected—had been subjected to no condition as to 
exact shape. The best results we have recorded with 
Carnegie Harveyed nickel armour were obtained with 
plates selected in course of supply by officers whose 
object was to pick out the worst plate in each batch, 
and the plate had been brought to the form required to 
fit the ship’s side. Whichever system may prove best, 
however, we trust that we are in a position to avail our- 
selves of it, thanks to the spirited action of our Sheffield 
makers. We can hardly leave the subject of amour 
without again expressing regret that we do not test the 
supply of our thick plates as well as our thin ones, as is 
done in the United States. 

In ordnance there is little new. Having arrived at 
patterns which have proved good, weare exerting ourselves 
to manufacture guns in conformity with these patterns in 
large numbers. Not only is the Royal Arsenal gun 
factory supplied with work sufficient to keep it busy for 
two or three years, but guns are being made by contract 
at Elswick, and Whitworth’s, and Vickers’, and orders 
may have to be given to other establishments. This we 
regard as a good step to take, because it meets the objec- 
tion urged against our possessing only a single arsenal. 
Private firms executing orders for foreign Powers are some- 
thing more than auxiliary arsenals. They are arsenals kept 
up byforeign money, and supplying material at a rate which 
England could not afford in peace time, but which would 
be immediately available for her needs in time of war. 
Passing on to light guns, our field batteries are now com- 
pletely supplied with the last pattern 15-pounder, and 
nearly all our horse artillery with the 124-pounder 6 cwt. 
wire gun, so that the contract work above mentioned is on 
heavy ordnance up to the 12in. wire gun. In wire guns 
England is far ahead of other Powers, though the wire 
construction is adopted in Russia, and highly thought of 
in America. We are glad to say that our navy is now 
well supplied with quick-fire armaments, although this 
statement must be qualified by the remark that our con- 
verted quick-fire guns, so-called, are rather quick loaders 
than quick firers in the full sense, for while the pieces 
themselves have quick-action breech gear, their carriages 
do not provide for the “ pointer” keeping his eye on 
the sights throughout, and are at a serious disadvantage 
in speed of fire. This disadvantage, however, exists in 
many if not most foreign quick-fire pieces. 

As to ammunition, the most definite change is the 
introduction of shells charged with high explosive for 
actual service. This has come in first with the 4°Tin. 
and 6in. quick-fire guns for common shells with nose 


fuzes. It is not thought safe to depend on the 
base fuze necessarily employed in armour - piercing 
shell with sharply pointed heads, these fuzes not 


being proved to be quite secure against premature 
action. The explosive used by England is lyddite. 
In France, for some time past, shells filled with melinite, 
which resembles lyddite, have been issued to warships, 
with permission, however, to leave such projectiles on 
shore in time of peace, and this, we believe, has been 
universally acted on ; so that each ship has its complement 
of melinite shell stored at a depot, whence she would 
fetch them on an outbreak of war. Our field artillery now 
carry shrapnel and case only, though further experiments 
may be made with common shell charged with high 
explosives fitted with percussion fuzes. In America, as 
we have noticed recently, Johnson steel shells, with caps 
of iron or soft steel on their points, have achieved great 
results against hard-faced armour, and it appears that 
steel caps are definitely adopted. Experience in the 
Chitral campaign and elsewhere has not modified the 
impression conveyed of the want of stopping power in 
our small-bore magazine arm rifle bullet; consequently, 
efforts are being made to remedy the evil, one bullet 
having been well reported on in India and another at 
home. Doubtless before long we shall have the bullet’s 
head so far exposed as to set up to an effectual extent on 
impact without flying into fragments. 


HARBOURS AND WATERWAYS. 


The year that has ‘ust passed has witnessed a consider- 
able improvement in the prospects of the shipping trade, 
during part of the time freights to some ports having 
been double those that prevailed twelve months ago, and 
although this considerable rise has not been maintained, 
there has yet been a very satisfactory advance. As a 
consequence of this rise in freights, a large number of 
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vessels which had been laid up idle are now in employ- 
ment. The returns of nearly all the large harbours and 
docks show an increase on previous years, both in busi- 
ness done and in income. The most notable case is that 
of Southampton, which has rapidly developed since the 
docks were taken over by the South-Western Railway 
Company. At the time when this company assumed 
the management, about three years ago, the tonnage was 
under three millions, whilst the last return shows it to be 
over four millions, the actual increase being 55°2 per 
cent. Taking the cargo tonnage only, the increase has 
been 26 per cent.; the number of passengers using this 
route has increased 38 per cent. The company is still 
pushing forward further improvements for the accommo- 
dation of deep draught vessels, and the Harbour Board 
are spending a large sum in improving the approaches to 
their own quay and to the docks. When these are com- 
pleted, the approach to Southampton Docks, along which 
there is already 30ft. at low water, will be the best in 
Great Britain. 

The diversion of part of the trade from Liverpool docks 
to Southampton, and by the Manchester Ship Canal, 
does not appear to have seriously affected the revenue, 
last year’s working showing a surplus of £176,526 of 
revenue over expenditure. The revenue has increased 
about 20 per cent. since 1892, and about 25 per cent. 
since 1895, although a reduction has been made in some 
of the dues. 

No new harbour or dock works of any importance have 
been commenced during the past year, but several works 
for securing accommodation for deep draught vessels 
have made satisfactory progress. 

The tendency to increase the size and draught of cargo 
steamers has grown very much during the last few years. 
It is found relatively cheaper to construct, and more 
economical to manage, these large vessels than smaller 
ones, and profits have been secured where smaller boats 
could only have been worked at aloss. The construction 
of cargo steamers carrying 65000 tons and upwards is 
now becoming quite a common practice. During the 
past year at one yard on the Wear, out of twenty-nine 
vessels constructed, eleven had a carrying capacity of over 
5000 tons, the largest being 6200 tons, and ‘the average 
capacity of the whole being 4310 tons. The Milwaukee, 
one of the largest cargo steamers ever built, recently 
launched on the Tyne for the grain and cattle trades 
between America and this country, is 484ft. long, 56ft. beam, 
her dead weight cargo capacity being 11,500tons. The in- 
crease in the number of such enormous vessels must even- 
tually lead to the landing of grain and other special cargoes 
which they carry being confined to a very limited number 
of first-class ports, and the splitting up of their cargoes, 
and the transhipment of the same by coasting steamers 
to the second-class and smaller ports. It would be a 
ruinous policy for any large number of ports to emulate 
Southampton with its 30ft. at low-water, or the Thames, 
which is to have 26ft.; but no large port can expect to 
keep up its trade that cannot accommodate vessels draw- 
ing 26ft. at high-water of neap tides. At present this 
depth may seem ample and sufficient for nine-tenths of 
the vessels engaged as traders; in fact, only fifty vessels 
of this draught navigated the Thames last year; but the 
number is increasing steadily, and this depth is not likely 
to remain sufficient for very long. 

That the necessity of providing for larger vessels is 
fully recognised is shown by the great number of works 
either contemplated or in progress for improving harbour 
and river accommodation. On the Thames the Con- 
servancy have decided to deepen the channel to 26ft. at 
low water, making 39ft. at high water of neap tides, up 
to Gravesend, with correspondingly deeper water than 
now exists above that point. At Liverpool] the works 
commenced in 1891 for making deep-water entrances and 
otherwise improving the approaches to some of the docks, 
and affording space in the locks for the largest vessels 
ever yet built, or likely to be for some time, with a depth 
of 30ft. on the sills at neap tides, are now rapidly 
approaching completion. The dredging of the Mersey 
bar and the extension of the railway down to the landing- 
stage, and the deepening of the berths so as to allow 
the American liners to land their passengers there, shows 
that the keenness of competition compels advance and 
improvement which otherwise would never have been 
carried out. At Hull the North-Eastern Railway Com- 
pany has given notice of its intention to apply to 
Parliament for power to improve the entrance to its 
docks at Hull, and to construct a new lock, 600ft. long, 
80ft. wide, and having 13ft. at low water and 30ft. at high 
water neap tides on the sill. At Middlesbrough also 
this company has determined to improve the access to 
the docks by increasing the width of the lock from 54ft. 
to 80ft. and lowering the sill, vessels which can navigate 
the river with ease being unable to get into the docks. 
An instance illustrating the necessity for this improve- 
ment occurred only recently, when a vessel, whose total 
cargo was 9000 tons, had to take on board as part of the 
same 2000 tons of steel rails from barges in the river, 
the lock not being of sufficient size for her to enter the 
docks. The North British Railway Company, which 
recently obtained power to expend about £300,000 in 
constructing a new deep-water dock for the coal trade at 
Burntisland, has given notice of its intention to make 
& commencement of the work immediately. The new 
dock is to accommodate vessels carrying 4500 tons, and 
to have on the lock sill 25ft. at high water of neap tides 
and 29ft. at spring. 

The Caledonian Railway Company has also given 
notice of its intention to apply for powers to construct 
anew dock and entrance at Grangemouth, with a lock 
having its sill laid at sufficient depth to permit vessels to 
enter at all states of the tide. At Bristol it is in con- 
templation to increase the capacity of the lock at Avon- 
mouth, so as to admit vessels of 470ft. in length, and 
having a carrying capacity of 7000 tons, one firm of ship- 
owners having expressed their intention of placing an 
order for the construction of four steamers of this 
capacity for the Canadian trade, if the Corporation will 
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provide the necessary accommodation. The report of 
Mr. Wolfe Barry having for the time set at rest the 
scheme for dockising the river, the Corporation have 
decided to improve the navigation of the channel by 
easing the horseshoe bend, and improving the connection 
with Portishead Docks. 

The authorities having charge of the ports across the 
water which principally come into competition with those 
in this country have also shown that they fully realise 
the necessity of providing for vessels of a larger class, 
and the rapid increase in traffic that has taken place 
within the last few years shows that the outlay has been 
fully justified. At Hamburg, which can now take vessels 
drawing 26ft. at her quays, the trade has increased over 
70 per cent. within the last decade; and no doubt the 
new dock lately opened at Cuxhaven, which has provision 
for the same draught of water, will attract still further 
trade to the Elbe. The improvements in the Wieser, 
which allow of vessels drawing 32ft. to berth at Bremer- 
haven, and of a much larger class of vessel than formerly 
to reach Bremen, have resulted in an increase of traffic 
to a similar extent. The improvements at Antwerp have 
resulted in an increase of 50 per cent.; and those carried 
out for improving the Maas, and giving increased depth 
over the bar and up to Rotterdam, have resulted in 
nearly doubling the tonnage. The approaches to Havre 
and the depth of water are about to be increased by the 
French Government, and the Belgian authorities con- 
template a new port at Heyst having 26ft. at low water. 

Docks without connection with railways would be of 
very little service, and the advantage of working the two 
systems together is so obvious that there is only one of 
the larger companies that is not the owner of one or more 
docks. Formerly Parliamentary Committees set their 
faces against the amalgamation of railways and docks, 
but of late years the practice has been rapidly growing. 

The Bills promoted last session for this purpose fell 
through, but the fight is to be renewed in the coming 
session. The Bute Dock Company applied for powers 
to absorb the Rhymney Railway, undertaking to guarantee 
the shareholders a certain fixed dividend. The Taff Vale, 
on the other hand, although not nominally, was practi- 
cally the promoter of a scheme for building a new deep- 
water dock on the mud flats close to Penarth, in order to 
obtain a better means of export from the collieries 
situated on its system. Both the Barry and Port 
Talbot companies obtained further powers to extend the 
railways connected with their docks. 

The other harbour Bills that were passed were one for 
giving power to the Llanelly Harbour Commissioners to 
construct a new dock; to the Preston Corporation for 
power to extend their training walls and raise money for 
dredging and deepening the channel; the Manchester 
Ship Canal also, after a severe fight with the Mersey 
Docks and Harbour Board, obtained powers to close the 
openings which admitted the tidal water into the canal. 
A Bill promoted by the Chester Corporation for interfer- 
ing with the tidal action in the river Dee, by stopping 
the water from flowing above Chester by fixing sluice 
gates in place of the present tidal weir, was thrown out 
after a great deal of evidence had been called on behalf of 
the promoters who, however, had avery weak case. The 
object of the Bill was to prevent the salt water and 
sewage which the city discharged into the river from 
flowing up to the point where the water supply is pumped. 
It was contended that while the water supply could be 
dealt with by other means, this proposed interference 
with the tidal flow might seriously damage the navigable 
channel, 

There is very little to report as to the progress of either 
ship or barge canals. Traffic on the Manchester Ship 
Canal continues steadily to increase, and a fair start 
appears at last to be made in the importation of cotton 
both from Egypt and America direct to Manchester by 
water. The increase in the total traffic on the canal is 
nearly 50 per cent. greater than in the preceding year, 
and now approaches 1} million tons a year. The traffic 
on the Baltic Canal has been much below the amount 
expected, and barely sufficient to cover working expenses, 
and complaints are frequent as to the difficulties in the 
navigation. The traffic on the Corinth Canal is also 
very unsatisfactory. The report of the Commission 
appointed by the French Government to investigate the 
feasibility of the construction of the canal for uniting the 
Mediterranean and the Atlantic having been unfavourable, 
nothing more has recently been heard of this scheme. 
Although about 4000 workmen are still employed by the 
new company on the works of the Panama Canal, and 
the formation of the proposed technical commission has 
been announced, no final scheme for the completion of 
the canal has yet been decided on, and the difficulty of 
raising the funds has yet to be encountered. The 
Nicaragua scheme for the present remains in abeyance, 
as does also the completion of the Chignecto Ship 
Railway. 

The revival of inland water communication, which at 
one time appeared likely to lead to the improvement of 
the canal system in this country, appears to have died 
out. Recently a further attempt to improve the com- 
munication between Birmingham and the Bristol Channel 
has been made, but the works which have been carried 
out for deepening the Severn so far seem to have 
resulted in very little increase of traffic. Nothing further 
has been done with regard to the schemes for improving 
the Sheffield and South Yorkshire Navigation, or that 
for uniting this system with the Aire and Calder; or with 
that of the Grand Junction for becoming owners of the 
canals with which it is in connection, and bringing the 
dimensions of these in harmony with the rest of its 
system. Probably the decrease in the revenue on all the 
principal canals, owing to the diminution in the traffic 
rates by Parliament at the instigation of the Board of 
Trade, has deterred the managers from undertaking the 
reforms necessary to enable them to afford the same 
accommodation in the collection and despatch on the 
canals as afforded by the railway companies, or in adapt- 
ing their construction to modern requirements. Anyway, 








the movement which at one time seemed to point to a 
revival of the inland water system has shown very little 
life during the past year. 


ELECTRICAL ENGINEERING. 


In reviewing the work of the past year, we are able to 
note a very decided improvement in business over that of 
the two previous years. At the time of writing we know 
that a very large number of electrical engineering works 
have as much work as they can possibly carry out during 
the next six months, so that it is with pleasure that we 
look back upon the past twelve months, and with confi- 
dence that we look forward to the opening year, which 
bids fair to rival 1896 in the bulk of trade to be done. 

The chief field for electrical engineering in the United 
Kingdom is, of course, that of electric lighting. Public 
supply of electricity is now fully recognised as a promis- 
ing investment, and one need only glance from time to 
time at the quotations of the price of shares on the 
Stock Exchange to be assured of the steady progress of 
the industry. Of the two systems of supply, those by 
alternating and direct current respectively, the latter has 
so far given the most favourable results from a financial 
standpoint. We believe that we are right in stating that the 
costs of production of electricity have been reduced to their 
lowest limit, so far as supply companies are concerned, in 
Liverpool for the direct current, and in Newcastle for the 
alternating current. We exclude from consideration the 
stations which are owned by municipalities and other 
public authorities. Public bodies are now very unwilling 
to permit a private company to obtain powers to supply 
electricity, and usually reserve to themselves the right to 
do so. This may have in some cases led to considerable 
delay in obtaining the supply, as such public bodies 
usually take a very long time to decide what steps should 
be taken; but, on the other hand, it has usually resulted 
in the employment of a capable consulting engineer, and 
the acquisition of a well-designed and well-equipped 
station. In some towns the gas and electric-supply 
plants are worked together; but as a rule, the most 
desirable position for the electricity supply station is not 
coincident with that of the gasworks. Doubtless there is 
some rivalry between the gas and electric light departments, 
in some cases; but asarule, there is quite sufficient room 
for the development of both sources of supply. In one 
or two instances, such as Belfast, the gas department 
supply the fuel in the form of illuminating gas to the 
electricity department, but this is not always a very satis- 
factory arrangement. The gas engineer is, of course, 
anxious to produce a gas of high illuminating value at as 
cheap a rate as possible, and will avail himself of all 
possible improvements in plant to effect this end; but 
processes which are eminently satisfactory for increasing 
the illuminating value of coal gas, such as its enrichment 
by means of oil gas, do not add greatly to its thermal 
value, and the result is that such a gas may have a com- 
paratively low efficiency for use in a gas engine, and some 
dissatisfaction may ensue. Besides this, we believe it 
will be found advisable to work the electricity-producing 
station quite independently of the gas works so far as fuel 
is concerned. There is doubtless a very promising future 
for special producer gas plant to supply power for elec- 
tricity stations. This system has given the lowest coal 
consumption yet attained, and there is no reason why 
the producer plant should become a nuisance from the 
amount of dust and dirt produced. There are several 
stations now at work upon this system, perhaps the most 
recently completed being that of the Leyton Urban 
District Council. 

All station engineers are naturally desirous to attain 
the greatest economy possible in production, and the super- 
heating of steam has been prominently brought forward 
as one of the best means of obtaining this result. Con- 
siderable discussion has taken place as to whether the 
economy which appeared to be obtained was actually 
due to the system of superheating employed, and so far 
no trustworthy data are obtainable which will prove 
whether ‘superheating per se is so economical as would 
appear, or whether the particular results set forth are 
due to the type of generating plant in use. It has always 
appeared to us somewhat strange that such a diversity 
of opinion should exist between the designers of central 
station steam generating plant and the designers of 
similar plant for mill work and other purposes of the 
same nature. The latter appear to have long since 
decided in favour of the Lancashire boiler, while there 
seems to be no unanimity whatever in the designs of 
the former. Possibly in the near future it will be found 
best to consume the coal in a separate or distinct fire- 
brick furnace and then to pass the gases round a 
Lancashire boiler in the usual way. No unanimity is as 
yet evident in the type of plant selected for the genera- 
tion of electricity, although there seems to be a tendency 
to use large fly-wheel alternators for the generation of 
alternating currents in preference to the use of belt or 
rope-driven machines running at higher speeds. Rectifi- 
cation of the alternating current is also in use in some 
stations, but we are not yet convinced that the extra 
attention needed is warranted by the results obtained. 

In comparing the initial costs incurred by public bodies 
in putting down central stations, it must always be 
remembered that the stations vary greatly in design. 
Whereas some appear to be designed with a view to the 
greatest economy in first cost, others are built with a 
view to afford facility for future additions to the plant, 
and the initial cost per kilowatt of a station of the latter 
type must obviously greatly exceed that of one of the 
former type. While possibly the station designed on 
more liberal lines will, in the long run, prove the cheapest 
for the ratepayers. 

It has been felt that it was eminently desirable that 
there should be some method of communication obtained 
for the engineers engaged in the management of electricity 
stations for public bodies, and with this end in view the 
Municipal Electrical Association was formed, and held its 
first annual meeting last June. This body is likely to be 
of the greatest possible use in the dissemination of use- 
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ful knowledge from one engineer to another, and the 
papers read gave most valuable information. Since 
writing our review last year the question of the use of 
lamps of high potential has received increased attention, 
and it appears probable that 200 volts will become the 
standard potential of supply from direct-current stations. 
Lamps are now being produced which give a very fair 
efficiency for this potential, and although the life of the 
8-candle power lamp seems to be rather short and of some- 
what uncertain duration, we have no doubt that in the 
present year the manufacture will be so far improved as 
to give satisfaction. 

With this increased potential it is, of course, very 
necessary to use greater care in the wiring of buildings 
for the electric light, and changes have been rendered 
desirable in the design of switches and cut - outs. 
Several interesting examples of china broken by the 
heating and expansion of the air on the formation of the 
arc were exhibited at the Conference of Municipal 
Engineers, which clearly proved the necessity for an 
improvement in the type of fittings used. 

Attempts are constantly being made to fill up the load 
curve and obtain a better station load factor, but so far 
these attempts have met with less success than might be 
hoped. Heating and cooking by electricity have as yet 
found little favour here, although used very largely indeed 
in the United States, where several concerns make it 
their sole business. The former system is employed in 
several theatres, and is found to answer well; but we fear 
it is considerably handicapped by expense for general 
employment. The working of lifts and the driving of 
fans are also sources of income to the supply companies, 
and we believe that ere long the use of motors for driving 
machinery will become much more general. It is now 
found very satisfactory for work in various newspaper 
print‘ng offices in the metropolis. For the whole of the 
motor branch of the service the direct current is, of 
course, far more readily available than the alternating 
current, and there is still a great want for a really satis- 
factory alternating-current motor. Where small powers, 
such as for small rotary fans are required, there are satis- 
factory motors in existence; but although from time to 
time we hear of a new type of motor which shall do all 
that is required, we have little confidence in those we 
have yet seen. 

One of the most powerful rivals of the electric light is 
the well-known Welsbach incandescent gas light. The use 
of this type of burner has immensely increased, and has 
doubtless somewhat hindered the development of electric 
lighting; but although a fairly satisfactory method of gas 
illumination, there can be no question as to which of the 
two systems is the best from a sanitary point of view. 

Many engineers have felt that the smaller consumers 
should have more attention paid to them by electric 
supply companies, and it was clearly shown in the paper 
read by the President of the Municipal Electrical Associa- 
tion, that they were a more profitable source of income 
than the wealthier persons whose houses were often left 
unoccupied for months in the year, he has himself designed 
a special system of payment by meter, which appears to 
have had great success in Brighton, and is also used else- 
where. 

While for the production of alternating current we 
have already alluded to the fly-wheel alternator as having 
a great future before it, we think that the direct-driven 
plants for direct current will probably be found most 
desirable. The different makers are exceptionally busy, 
and a new type of engine has been brought out, which 
has entered the field as a rival of those already known so 
well. There is also a very promising future for the plant 
consisting of a gas engine driving a dynamo direct, one 
example developing 164 brake horse-power, working 
satisfactorily with producer gas. 

Passing now to tramways, we believe there will be a 
considerable development of the application of electricity 
to this work. The overhead direct-current system with a 
trolley has been installed in various towns, notably Leeds, 
Bristol, Hartlepool, and Coventry, while in Dublin the 
3-phase current is employed with overhead wires, and it 
appears to give satisfactory results. This branch of elec- 
trical engineering has been very slow in developing in 
this country, owing to the rooted objection to the dis- 
figurement of the streets by the wires. Quite recently 
Dr. Hopkinson has recommended for use in the crowded 
parts of the city of Leeds the Westinghouse electro- 
magnetic system, which has been very successfully used 
in the United States, and has already been described in 
our columns. It is somewhat strange that so many 
systems of electro-magnetic working should have been 
unsuccessfully experimented with here, and that at last 
we are about to import a similar design from the United 
States. One of the most powerful rivals of the electric 
tramway will be, in our opinion, the car propelled by a 
gas or oil engine. One such tramway is now being 
installed at Blackpool, where the pioneer electric tram- 
road was laid years ago, and the results obtained will 
be scrutinised with great interest by engineers. 

The electric locomotive of the type forming a small 
central station in itself appears to be finding some favour 
in the United States, where the Baltimore and Ohio 
Railroad Company have some examples, built by the 
General Electric Company, in conjunction with the 
Baldwin Locomotive Works ; these engines weigh 96 tons 
each. As yet we have received no trustworthy data as 
to the relative efficiency of the electric locomotive and 
the ordinary locomotive either for the American type or 
for the new Heilmann locomotives which have been 
built for the Western of France Railway and fitted with 
Willans’ engines. 

Electrical railways of the ordinary type are likely to 
become much more common in the future, as the success 
of the City and South London Railway and the Liver- 
pool Overhead Railway are fully assured, the Central 
London and other metropolitan railways are now in pro- 
gress, and a scheme has been prepared for an electric 


A novel type of electric railroad has been opened 
during the past year between Brighton and Rottingdean, 
the cars themselves being supported upon a carriage 
running through the sea. Unfortunately, however, this 
work has been very seriously injured by storms. 

The motor car has come to the front in this country 
during the past year; but in spite of the rosy views 
which have been taken of the prospects of using electricity 
for such work, especially as set forth in certain pro- 
spectuses, we can see no chance of a speedy success 
in the application of this power to the purpose. 
Accumulators are as yet too heavy to make them 
satisfactory for such work outside large towns. 

In our opinion the use of electric motors in place of 
line shafting in mills and factories will speedily increase. 
A central electric station supplying light and power has 
already been found very economical in many places, such 
as the works of Messrs. Siemens Bros. and Co., at Charl- 
ton, and those of the Electric Construction Corporation, 
and of Messrs. Parker, Limited, of Wolverhampton. 
Where overtime is worked in sections of the building, or 
where machines are run intermittently, there is doubtless 
a field for the employment of this system, and the losses 
in shafting will be avoided. The employment of electric 
lighting, and electric power in collieries, is slowly pro- 
gressing, although that industry has for a very long time 
been suffering from the effects of labour disputes, which 
have cut down profits to a very low point. 

Electric cranes have now become well established, and 
at many of the docks are doing practically the whole of 
the work, and compete successfully with the hydraulic 
cranes. At the Proof Butts, Woolwich Arsenal, large 
electro-magnets are used on the cranes, and greatly 
facilitate the handling of heavy shot, eash magnet being 
capable of lifting two shot weighing 1800 Ib. each. 

Electric elevators also are likely to be largely used. 
Satisfactory tests were made recently on one supplied by 
current off the mains of the Westminster Electric Supply 
Company's circuit, and with an average load of 200 lb. 
raised 40ft. high, the day’s work cost 11°8d. with current 
at 5d. per unit; this will compare favourably with the 
work of hydraulic lifts. 

Several new types of secondary cells have been recently 
introduced into this country, although previously well 
known abroad. The weight of all the types yet produced, 
however, is almost prohibitive for traction purposes, as 
we have previously pointed out. 

Special attention has been devoted to the production of 
incandescent lamps suitable for high potentials, and 
although the best known and most satisfactory types are 
at present produced by a company with works outside 
the United Kingdom, it is hardly doubtful that satisfactory 
lamps will be produced here also very shortly. The most 
costly part of the process of lamp manufacture is the 
production of the vacuum, and this has until now been 
effected by the mercury pump. <A new mechanical 
pump, known as the Berrenberg-Chaplin type, has, how- 
ever, recently been brought forward, and it is claimed 
that by its means a vacuum can be more cheaply 
produced. 

Incandescent lamps with the upper half silvered are find- 
ing a sale; and, owing to the fact that the rays are directed 
downwards, are considered more efficient than the usual 
form. 

In the United States Mr. Moore has brought out a 
type of luminescent lamp, consisting of a long vacuum 
tube ; and he appears to have obtained very good results. 
Possibly a system of this kind may be found more 
efficient in the future than that now in use. 

One of the most important discoveries of recent times 
was announced last vear by Professor Réntgen, of Wiirz- 
burg University. So much has already been published 
on the subject, that we need only allude to the fact; but 
the discovery has already been found of practical use in 
surgery. It is also well to note that for some time back 
Mr. Jackson, of King’s College, London, had been experi- 
menting in the same direction as Professor Réntgen. 
Besides its other curative uses, electricity has been 
employed for the treatment of stammering with satisfac- 
tory results, and we are glad to see that the system of 
quackery in vogue several years ago appears now to have 
come to an end. 

In the realm of experimental work much has been 
done. A new laboratory has been opened at the Royal 
Institute, and also at Liverpool. A strange discovery has 
been reported by certain professors, to the effect that the 
true resistance of the arc of the arc lamp was a negative 
quantity. This is certainly somewhat amazing, and will 
require a good deal more investigation before it can be 
accepted. 

Aluminium bids fair to receive a much wider applica- 
tion than has yet been possible, and the various works 
at Larne, the falls of Foyers, and in Staffordshire, are 
laid out to meet the demand. Large falls, known as the 
Sarpsfos, between Christiania and Goteborg, in South- 
eastern Norway, will also probably be shortly used for 
the production of the same metal by electricity. 

Another rare metal, glucinum, has now been produced 
at £3 11s. 4d. per lb. This is about one-tenth the price of 
platinum, weight for weight, and it has a specific gravity 
of only 2'1. Whether this metal will receive any prac 
tical application for electrical engineering is at present 
doubtful. For the extraction of gold there are at present 
two rival processes in use, that of Messrs. Siemens and 
Halske, for the extraction of the metal from cyanide 
solutions, and the Mac Arthur-Forrest, or zinc process. 
These two processes are at present the great rivals for 
the possession of the goldfields of South Africa. 

Attempts have been made to connect lightships with 
the shore by electric cables. A satisfactory system 
appears to have been designed and put into practical use 
in the United States, but the experiments made by 
Government officials in this country have not been 
crowned with success, although considerable sums have 
been spent upon the work. The problem of the produc- 


progress has been made. Mr. Cox, an American, now 
resident in this country, has, however, obtained 0°08 volt 
from a thermo-electric couple consisting of two alloys, 
one composed of antimony and zinc, and the other of 
copper and nickel. He is stated to have had a battery 
in use for four years, but we doubt whether any thermo- 
electric battery has yet been produced which is of much 
powrson use. A direct process of generating electricity 

as been tested, it is said, with much success in the 
United States. Carbon rods are immersed in a highly- 
heated solution of caustic potash. It is claimed that the 
fuel energy is converted direct into electrical energy. 

Electric welding is a process which has hitherto found 
much wider use in the United States than in this country. 
In the former country the electric welding of tramway 
rails has become a well-known process, but here the 
system seems to be confined to certain tube and cycle 
works, and to the manufacture of chains, the cleanliness 
of the process, and the facility with which local heating 
can be effected, however, will doubtless obtain for it ere 
long a more widely extended use. A London company 
has already found it extremely useful in the manufacture 
of small arms. 

An ingenious use has been found for a motor in its 
application to the driving of a small air-compressing plant 
for the supply of the air brushes now used for painting. 
The whole plant can very readily be used wherever a 
public supply of electricity is available. As we remarked 
in opening, we consider the field of electrical engineering 
work very promising for the present year. 

SANITARY ENGINEERING. 

In 1895, Sir Arthur Arnold, the chairman of the London 
County Council, stated that if the main drainage system 
of London was to be made efficient, an expenditure of 
£2,250,000 ought to be at once incurred. In 1896 we find 
Sir Arthur saying practically the same thing. In his 
address to the Council last midsummer, he stated with 
reference to the metropolis, ‘Our main drainage is not 
sufficient or satisfactory.” The outfall works at Barking 
and Crossness had been greatly improved, but additional 
main sewers were declared to be required on the north 
and south of the Thames, and at least one new outfall 
sewer from Old Ford to Barking. The Council appear 
indisposed to undertake this matter, and in the meantime 
the overflow outlets of the main drainage system along 
the course of the river within the administrative county 
are said to be discharging crude sewage into the Thames, 
whenever one-eighth of an inch of rain falls upon satu- 
rated ground. Sir A. Arnold is perfectly right in com- 
mending the work done at the outfalls, and there can be 
little doubt that he is equally correct in pointing out 
existing defects in respect to the main lines of sewer. A 
large current expenditure has to be borne in purifying the 
sewage at the points of discharge, and for this outlay 
there is an eminently satisfactory result in the improved 
state of the river. The process is a remarkable one, the 
precipitated sewage yielding annually two million tons of 
sludge, each ton being extracted from about 54,000 
gallons of sewage, at a cost of about a shilling per ton, 
the whole being carried away to sea by the sludge ships, 
at an additional cost of about 44d. per ton. Thus the 
river is kept fairly clean at a cost of £150,000 per annum, 
a very different result from that which was reckoned 
upon when the manurial value of sewage was believed to 
be capable of yielding a handsome revenue in aid of the 
metropolitan rates. Manchester may be described as 
emulating London in respect to its drainage works and 
the final disposal of the sewage. In addition to the 
scheme of main drainage which is now being carried out 
by the Manchester Corporation, at a cost exceeding 
£600,000, the City Council, in September last, adopted 
a scheme, estimated to cost over a quarter of a million, 
for the disposal of the etiluent from the sewage works. A 
plan was also agreed upon, expected to cost between 
£5000 and £6000 per annum, for getting rid of the sewage 
sludge. Opposition to the project is inevitable. The 
eftluent from the sewage works is to be conveyed a dis- 
tance of 154 miles along an underground conduit. fol- 
lowing the line of the Ship Canal, to the vicinity of 
Randall's sluices, and there emptying itself into the estuary 
of the Mersey. The conduit is to be capable of transimit- 
ting seventy million gallons per day. The sludge from 
the works is to be conveyed in a steamer of 1000 tons, 
disposing of it into the sea at the entrance to the Mersey 
below Liverpool. Certain features in the scheme, espe- 
cially some of the estimates, were criticised in the ex- 
tended account which appeared in our columns at the 
time the plan was agreed upon. Manchester originally 
intended to apply its sewage to the irrigation of land, 
but the necessary area was found to be so large as to 
render the scheme impracticable. 


WATER SUPPLY. 
The great scheme of the London County Council for 
bringing a supply of water to the metropolis from Mid- 
Wales is making progress in the shape of inquiries and 
plans, and part of the enterprise will shortly be the 
subject of a report from Sir Benjamin Baker and Mr. 
Deacon; but for the present there is no other kind of 
progress apparent in respect to this project. In the 
month of April the County Council passed a resolution 
that the Usk and Llangorse section of the Welsh scheme 
should be undertaken in the first instance, and in June 
the Water Committee of the Council recommended that 
application should be made to Parliament for power to 
carry out this part of the project. The consideration of 
the subject was adjourned until towards the end of July, 
when the Council resolved that the question should be 
further postponed until after their recess. When the 
recommendation was before them in October the chair- 
man decided that the only course was for the proposal to 
be withdrawn, as the Standing Orders precluded the dis- 
cussion of any such recommendation after the vacation. 
Of course this breakdown must have been foreseen, un- 
less the Council had previously forgotten an important 
portion of their Standing Orders. But the subject is still 
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tion of electricity direct from heat has attracted the 
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of the Council a report from the Water Committee asked 
that the services of certain temporary assistants should 
be continued to enable the engineer to proceed with the 
work which he had in hand in connection with the Welsh 
scheme. It also appeared that Mr. Binnie, the Council’s 
engineer, had inspected the whole district, in association 
with Sir Benjamin Baker and Mr. Deacon; but the Com- 
mittee withheld the details of the inspection, as they 
hoped shortly to place the full report in the hands of the 
Council. It was clearly the intention of the Council at 
one time to push the scheme on, at least in respect to the 
Usk and Llangorse section of it, so as to be prepared 
with a Bill for the coming session of Parliament. Thus 
on May 19th the Council instructed the Water Committee 
to complete by July 81st the engineering plans and 


sections alluded to in the engineer’s report; but the | V 


completion of the plans was afterwards postponed 
to October 31st, a date rendered nugatory by the decision 
on Standing Orders early in the month, The reference to 
Sir Benjamin Baker and Mr. Deacon also served to hold 
the question over, though probably such a result could 
have been avoided. 

The Usk and Llangorse scheme is calculated to give a 
supply of 182 million gallons per day, the cost being 
estimated at £17,500,000, including an aqueduct from 
Llangorse to Elstree, and terminal works at the latter 
spot, together with contingencies and parliamentary 
expenses. The quantity of water would be insufficient 
for the requirements of London, and this may account 
for the Welsh scheme being described in the Council 
reports as affording a ** supplementary” supply. But a 
greater power than that of the Council took up the 
question of the London water supply in the month of 
March. It had been intimated in the Queen’s Speech 
that the Government were prepared with a Bill “ for 
amending the law with respect to the supply of water to 
the metropolis,” and in due course the Metropolitan 
Counties Water Board Bill made its appearance. This 
measure proposed the creation of a representative body, 
composed of thirty members, of whom sixteen were to 
be appointed by the London County Council, two by the 
Corporation of the City, and the remainder by other 
bodies, including outlying Councils. The Board thus 
constituted was to have power to make provisional 
agreements respecting any matters relating to the water 
supply of the metropolitan area, and to introduce into 
Parliament such Bills as might be requisite. The 
measure passed the House of Lords, but was withdrawn 
before the second reading came on in the Commons. 
The scheme had its merits, but was disliked by the 
London County Council, and was criticised elsewhere, as 
only preparing the way for a settlement of the water 
question, instead of grappling at once with the difficulty. 
According to a letter addressed to Mr. Lionel Holland, by 
the First Lord of the Treasury, in reply to a memorial from 
Mr. Holland and ten other representatives of East Lon- 
don constituencies, there is the prospect that the Govern- 
ment will make another attempt to deal with the metro- 
politan water question in the coming session. Despite this 
expectation, the London County Council have resolved on 
the twofold task of further elaborating their Welsh 
scheme, and bringing into Parliament eight Bills, by 
which they are to be empowered to acquire the under- 
takings of the London Water Companies. The plan of 
the Council is to obtain possession of all that relates to 
the water supply of the administrative county which 
forms their own jurisdiction, leaving the whole of that 
portion of the water area which lies outside the boundary 
to be possessed by the local authorities. This kind of 
severance was distinctly objected to by the Government 
in the past session, and appears by no means facile on 
engineering grounds. In harmony with the plan of the 
Purchase Bills, certain authorities in the Kentish area 
are bringing forward, for the second time, a Bill for the 
formation of a Kent Water Board, by means of which 
those portions of the districts of the Lambeth and Kent 
companies which lie outside the administrative county 
are to be severed from the inner portion, and handed over 
to the Board thus created. 

In about a week after the introduction of the Metro- 
politan Counties Water Board Bill in the House of Lords, 
the eight Transfer Bills, by which the London County 
Council sought to obtain possession of the undertakings 
of the London Water Companies, and which had been 
suspended since the first session of 1895, suffered a most 
decisive rejection in the House of Commons. That the 
Council should now come forward with another scheme 
of acquisition, though more reasonable than the former, 
indicates the intensity of the desire to possess the water 
supply of London which animates a majority in that 
body, despite the changes and discouragements which 
have considerably reduced that majority. Amid the 
failures of the County Council and the Government, it is 
satisfactory to record some useful measures at the 
instance of the companies. A Bill promoted by the 
Chelsea Company a | one by the Lambeth stood over 
from the previous session, and was referred to a hybrid 
committee in the Commons. A Bill by the New River 
Company, and one by the Southwark and Vauxhall Com- 
pany, were referred to the same Cominittee, together with 
the Staines Reservoirs Bill, promoted by the Grand Junc- 
tion, New River, and West Middlesex companies. A 
very long inquiry Fs place before the Committee, of 
which Sir Joseph Pease was chairman, with the result 
that all the preambles were passed, except that of the 
Bill emanating from the Southwark and Vauxhall Com- 
pany. Extensive alterations were made in the clauses of 
the four other Bills, and in the case of the Staines 
scheme there was a considerable amendment of the 
preamble. Reductions were made in the several schemes, 
owing to the instruction given to the Committee that no 
additional powers should be granted, except such as could 
not be postponed without detriment to the interests of 
the public. On this account the Bill of the Southwark 
and Vauxhall Company failed to pass, it being considered 
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River Company, which is possibly the cause of another 
Bill being now deposited by that company, for powers to 
execute new works connected with the Staines reservoirs. 
Authority to raise and issue debenture stock to the 
extent of £1,000,000 is asked for this purpose. The East 
London Company also has a Bill for power to execute 
further works and to raise £500,000 debenture stock, in 
order to enable the company to “ fulfil their statutory 
obligations.” 

The extraordinary drought of the past summer, while 
affecting the water supply of many towns in the provinces, 
was especially trying to the East London Company, 
which had only power to draw 10,000,000 gallons per day 
from the Thames, and had to rely for the remainder of 
its supply upon partly developed works in the Lea 
Jalley. Power had been obtained in Parliament in 1894, 
after being denied in 1893, to construct certain works 
which would have met the exigencies of the drought could 
they have been completed before the failure of the rainfall. 
But this was impossible, despite the most strenuous 
efforts on the part of the company to get the works com- 
pleted. The event has proved how fully the company 
was justified in its appeal to Parliament, and how un- 
reasonable was the opposition offered by the London 
County Council. The want of water was severely felt in 
the poorer parts of the districts, where the lack of house 
cisterns rendered an intermittent supply almost equal to a 
water famine. The absence of these cisterns was directly 
contrary to the advice of the company, as tendered from 
the commencement of the constant service system. 
Another element of disturbance concerning the London 
water supply, which might as well be introduced with 
regard to the water supply everywhere, consisted in a 
note of alarm raised by certain Council reports which 
made their appearance in the autumn. Microbes and 
mud were declared to exist in the London water, but the 
mud was found to consist of suspended matter of which 
there was simply one grain in 500 gallons, and the super- 
abundance of microbes was found to be due, partly to the 
manner of taking the samples, followed by diligent 
“ cultivation’ under artificial conditions in the laboratory. 
The attack made on the quality of the supply has simply 
resulted in establishing its excellence. 

Although the history of the provincial water supply 
during the past year has not been marked by the intro- 
duction of any new scheme of special magnitude, im- 
portant works on a large scale are in course of con- 
struction. The inauguration of the great Craigmaddie 
reservoir of the Glasgow Waterworks took place in June, 
when the water from Loch Katrine was turned on, the 
capacity for its reception in this instance being equal to 
700 million gallons. The extension scheme, when com- 
pleted, will make the total supply to the city equal to 
110 million gallons daily, of which the new aqueduct will 
furnish 70 million gallons. The new water supply for 
Gloucester was brought into operation at midsummer; 
by the fulfilment of what is known as the Newent scheme. 
The well at Newent can yield 600,000 gallons of water 
per day, and Dr. Frankland has pronounced the supply 
to be organically one of the very finest waters he ever 
examined. It is believed that the works may be depended 
upon for a daily supply of something like a million gallons. 
The question as to what became of the water before the 
pumping operations were commenced has been answered by 
the hypothesis that it escaped somewhere under the bed of 
the Severn. A very similar theory exists with regard to 
the flow of subterranean water in the valley of the 
Thames. The new reservoir and works at Swithland, 
connected with the water supply of Leicester, were 
opened in September with considerable ceremony. The 
addition thus made to the Corporation works for the 
supply of the borough includes a reservoir to hold 
530,000,000 gallons, the surface of the water when the 
reservoir is full being equal to about 200 acres. The 
filter beds are six in number, and have a total area of 
75,000 square feet. A service reservoir, designed to hold 
2,000,000 gallons, has been for the most part blasted out 
of the solid rock. The Act authorising the establishment 
of these works gave the Corporation borrowing powers 
to the extent of £270,000, together with £50,000 addi- 
tional capital for mains. The great works by which Bir- 
mingham, at a cost of £6,600,000, is to receive a supply 
of water from the Welsh rivers Elan and Claerwen and 
their tributaries, were visited in October by the Water Com- 
mittee of the Corporation, accompanied bythe Lord Mayor, 
and afforded many points of more than ordinary interest. 
The Sheffield Corporation have acquired a site at 
Langsett, where a new reservoir will be constructed 
with a water-level more than 700ft. above the sea. The 
Act obtained by the Barnsley Corporation in the last 
session empowers them to expend £70,000 in order to 
obtain a supply of water from certain tributaries of the 
Little Don. New works are authorised at Eastbourne, 
with power to the company to raise £150,000 of new 
capital. An extension of the limits of the East Surrey 
Company is sanctioned, with an addition of ordinary 
capital to the extent of £40,000. The Kirkcaldy and 
Dysart Waterworks Act authorises a new reservoir and 
other works, with borrowing powers to the extent of 
£100,000. 


GAS SUPPLY. 


A parliamentary return, issued a few days ago, shows 
that on March 25th the gas undertakings in the United 
Kingdom belonging to local authorities were 203, while at 
the close of 1895 the gas companies amounted to 429. 
In 1882 the numbers were respectively 148 and 352. The 
money borrowed by the local authorities down to March 
last, not deducting the sums repaid, amounted to 
£25,624,000. In the case of the companies, the total 
share and premium capital paid up was £37,307,000, and 
the entire amount paid up and borrowed was £45,195,000. 
The tons of coal carbonised by the local authorities were 
4,406,000, and by the companies 7,531,000. The local 
authorities supply gas to 1,320,000 consumers, and the 





that it could be safely postponed. For the like reason 
there was a large curtailment of the plans of the New 





companies to 1,840,000. The former expended during 
the year £4,882,000, and received £6,478,000. The 
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expenditure of the companies was £9,491,000, the 
receipts being £12,983,000. The net profit realised 
by the local authorities, after payment of interest 
and other items, is given as £494,000; but the 
excess of receipts over expenditure would show a 
profit of £1,596,000. From this larger amount, how- 
ever, a deduction has to be made of £1,126,000 for 
interest and other items, the effect of which is to bring 
the net profit down to £470,000. The profits of the gas 
companies were £3,492,000. The number of cubic feet 
of gas sold by the local authorities was nearly 40,466 
millions, and by the companies nearly 71,000 millions. 
It is remarkable that out of the grand total of more than 
111,000 millions, above one-fourth was furnished by the 
London Companies, including more than one-sixth by the 
Gas Light and Coke Company alone. It was recently 
shown in our columns that acetylene gas was capable of 
competing with 16-candle coal gas, where the price of the 
latter was above 3s. 6d. per 1000ft. Looking down the 
list showing the charge for gas in the various localities, 
we do not find very many instances in which the price of 
gas prepares the way for acetylene. Throughout London 
the price is decidedly below the mark, and so it is 
generally speaking in the districts of the local authorities. 
The charges of the smaller companies are somewhat high. 
In the provinces the gas is of-unequal lighting power, 
and the standard is frequently below sixteen candles ; 
neither is there an assurance in all cases as to the test- 
ing. The price at which gas can be sold is necessarily 
affected by the market value of the by-products. Thus, 
in London, while the net gas rental was £3,817,000; 
this was supplemented by £1,178,000 as the pro- 
ceeds of the residuals, so making up a total in- 
come of very nearly £5,000,000. With respect to the 
volume of gas sold throughout the United Kingdom, 
the quantity was never so large as in 1895, yet in 1893 
there was a decline of more than 1276 millions of cubic 
feet in the companies’ sale compared with the previous 
year. In 1894 the loss was rather more than recovered, 
and in 1895 the year’s increase was 4000 millions. It is 
singular that the sale of gas by the local authorities 
showed a slight increase in 1893, thus escaping any 
decrease. The falling off in the sale of gas by the com- 
panies was largely due to the decrease which happened 
in the metropolis, where the decline was more than 1000 
millions of cubic feet, leaving less than 270 millions to 
be accounted for by the provincial companies. More 
than one cause is affecting the consumption of gas. 
Improved methods of burning enable the consumer to 
obtain an equal amount of light from a smaller quantity 
of gas; and the electric light is being extensively adopted 
in large establishments. On the other hand, there is a 
considerable increase in the number of small consumers, 
especially in London, consequent on the introduction of 
the prepayment meter. ‘The increasing use of gas for 
heating purposes also helps to maintain the consumption. 
At the annual meeting of the Incorporated Gas Institute, 
held in London, the photometric examination of gas came 
under discussion in connection with a paper by Mr. Dib- 
din, on ‘A Standard Photometer,” followed by one by Mr. 
Sugg on “ Photometers and Standards of Light.” There 
appeared to be a general opinion that unnecessary com- 
plications had been introduced into the mode of deter- 
mining the lighting power of gas, and especially into the 
plans proposed for that purpose. 


CHEMISTRY. 


If a record of the progress made in the science of 
chemistry or in its technical applications were to be con- 
fined to a catalogue of investigations, discoveries and in- 
ventions of first-rate importance, this, our yearly retro- 
spect, would be of marked exiguity. But it is not only 
the great that counts. A steady concourse of small but 
significant facts is as necessary for the healthy progress 
of a science or an art, as is the attainment of large 
generalisations or revolutionary procedures. Thus it is 
the little—though not the trivial—which we are about to 
chronicle. 

Taking matters in the order of their contemporary 
importance, rather than of their industrial significance, 
the reviewer turns naturally to the large increase of work 
lying in the borderland between electricity and chemistry, 
which has been a feature of the last year’s advance. The 
increase in this portion of physical science has been as 
noteworthy in commercial practice as in pure research. 
In the latter we have the investigations of numerous 
workers, including in their array masters of speculation, 
such as Professor Ostwald, and many laborious disciples 
engaged in collecting data and verifying—or confuting 
—the ideas promulgated by their leaders. By the labours 
of this laudable band, chemists have become familiarised 
with the hypothesis of electrolytic dissociation, and are 
no longer disposed to regard an aqueous solution pre- 
pared from the salts potassium bromide and sodium 
chloride, as containing either of these bodies, but as 
having within it the “ions” potassium, sodium, bromine 
and chlorine. Without denying that love for a fascinat- 
ing hypothesis may have led to some extravagances, we 
may say unreservedly that the conception is instructive, 
and already promises to bear fruit in industrial operations. 
A similar activity is to be noted in that branch of applied 
chemistry which deals with the winning of metals by the 
use of electrical energy. A few years ago copper was 
the only metal deposited electrolytically on any con- 
siderable scale; other metals, such as silver, gold and 
nickel, were thrown down simply as fikms for the protec- 
tion or adornment of baser metals or alloys. At the 
present time the electro-deposition of copper is advancing 
so rapidly that for the best grades of this metal it is 
likely soon to be exclusively used, and dry methods of 
refining, striving vainly to attain the utmost pitch of 
purity, will rank as obsolete. Further, zinc must be 


reckoned with copper as a metal which can now be pre- 
pared in quantity by electrolysis; its usual chemical 
method of preparation by distillation of the oxide with 
carbon is so wasteful of fuel that there is ample room for a 
Nickel too, must be removed 


radical change of procedure. 
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from the category of metals which are only deposited in 
films as plating; it has lately been obtained in considerable 
thicknesses by the electrolysis of solutions of its salts, 
and this electro-deposited nickel is now an article of 
commerce. A like statement may be made concerning 
antimony, and the days when the last-named metal was 
assumed to bear its own impress of purity in the shape of 
a star may even now be numbered. Little new is to 
be chronicled of the manufacture of aluminium; it has 
been steadily prosecuted on the Continent, in the States 
and in this country, with the result that its price has 
fallen notably, and is now quoted at £155 per ton in bars. 
Of other electrolytic advances may be mentioned the 
discovery of a new class of salts, termed the percar- 
bonates, of the form K,C,0,, which have been obtained 
by the electrolysis of potassium carbonate. At present 
they are of theoretical rather than of industrial interest. 

In one respect a comparative failure must be acknow- 
ledged. The rate of progress in the production of caustic 
soda and bleaching powder by electrolytic methods has 
been disappointingly small. We doubt whether five tons of 
caustic soda, in the solid state, produced by any electrolytic 
process, has yet been made and sold in this country; we are 
certain that the alkali trade has not found its markets ap- 
preciably affected by an influx of this particular commo- 
dity. Every few months one hears that for this or that 
process large works have been erected, and that they are 
just about to begin manufacturing, but up to the present 
nothing particular has resulted from these rumours ; in- 
deed, so great a lull has come over this method of alkali 
making that Mr. Ludwig Mond, at the meeting of the 
British Association held at Liverpool this autumn, did not 
hesitate to describe without fear of being thought behind 
the times, his own recent improvements in the recovery 
of chlorine from the waste liquors of the ammonia soda 
process. The method—consisting essentially in the 
volatilisation of ammonia chloride, its decomposition by 
means of magnesia, and the subsequent resolution of the 
magnesium chloride thus formed—has been described two 
years or so ago in these columns, and need not be recapi- 
tulated here. It is suflicient to say that the method has 
been steadily workedat and improved in detail, and may be 
considered as a working competitor of existing methods. 
It behoves chemists interested in the electrolytic pro- 
duction of alkali and bleach, to strive diligently to put 
one or other of the many ingenious systems which have 
been devised on a sound working footing, and cheapen 
the cost of production of commodities of world-wide 
importance and consumption. 

Continuing our record, we are again impressed by 
another branch of chemical industry which owes its very 
origin to the means provided by the electrician. The 
electric furnace, from being a far-away device said to be 
used for the production of aluminium alloys, has be- 
come the necessary instrument of the manufacturer 
of certain novel products. Its utilisation in chemical 
research has proceeded almost step by step with its 


application in manufacture, and we have on the 
one side a series of investigations by M. Moissan 
on the formation of carbides, borides and _ sili- 


cides of definite composition and astonishing stability, 
and, on the other, several new industrial products 
likely to be recognised ere long as necessaries of 
civilised existence, ranking with vitriol and soap. Pro- 
minent among these is calcium carbide, familiar to all 
our readers. Its cost of manufacture is being reduced, 
and its possible applications are better understood 
than they were a year ago. Both calcium carbide and 
silicon carbide have been proposed as adjuncts in steel 
manufacture, the first as a carburetting agent, the second 
as a source of silicon. Experiments with the former, 
which is now quoted at £28 per ton, have been un- 
successful, but there is more chance for the latter, pro- 
vided it can compete in cost with ferro-silicon, which is 
already used for the same purpose. Much has been ex- 
pected of acetylene obtained from calcium carbide and 
water, and uses for it are being gradually found. As is 
common in semi-sensational novelties in manufacturing 
practice, the case for the new material or process has been 
grossly overstated. No one at the present time expects 
to displace all illuminants, or even any considerable por- 
tion of them, by acetylene ; no one believes that all organic 
products from alcohol to gelatine will be made from it 
as araw material, but most are convinced that it will 
find a considerable outlet for portable and isolated lights 
of all kinds. A scare of the supposed danger of acetylene 
has not been wanting to complete its notoriety. Reports 
of explosions in various places have been duly placarded. 
The latest is of German origin, and is stated to have 
occurred in the laboratory of a chemist engaged—so 
says the daily press—in endeavouring “to render 
acetylene inexplosive.” The object and methods of 
the unfortunate inventor appear somewhat obscure. 
Acetylene per se, is an endothermic compound, and 
is capable of explosive resolution. This property is 
innate, and cannot be altered without destroying the 
acetylene. The gas is also capable of yielding explosive 
mixtures with air; this capability is also inherent, and 
the labours of an inventor seeking to remove it are futile. 
But acetylene is also credited with a tendency to act on 
certain metals, notably copper, with the production of ex- 
plosive acetylides. Granting this, common sense suggests 
the use of iron for all pipes and fittings brought into contact 
with it. Finally, a cylinder of liquid acetylene may explode 
because the vessel is too weak. This is the most pro- 
bable cause of the explosions which have occurred, and it 
is clear that inventive genius should be lavished on the 
cylinder rather than on the gas. Altogether, it is prema- 
ture to look upon acetylene as appreciably more 
dangerous than other gases stored under high pres- 
pressure, and it is to be hoped that no legitimate appli- 
cation may be checked by public panic based on vague 
reports worked up for the sake of a telling headline. 
Nothing of much moment has happened with regard to 
compressed oxygen and carbonic acid. The trade in 


and there has been a creditable absence of accidents in 
connection with their manufacture. 

One most notable incident in an industry which owes 
everything to the chemist, is the persistent and bitter 
litigation which has arisen to determine the right to 
exclusive use of the rare earths in incandescent gas light- 
ing. The details of the warfare have been recorded in THE 
ENGINEER from time to time, and the present net position 
is that the validity of the patents of the original Welsbach 
Company has been fully established, and that its rivals, 
though free to exploit their own systems of incandescent 
lighting, must not trench upon the materials for the 
use of which a monopoly has been granted by patent, 
and contirmed by the Courts. A small and evanescent 
stir was made a short time since by a guileless patentee, 
who claimed to have discovered a brand-new element 
which he termed Lucium. It is a shock to the chemist to 
find a new element patented; he feels much as an 
astronomer would who encountered a new comet bearing 
a notice threatening trespassers with divers pains and 
penalties. Great relief, therefore, was experienced when 
the ‘‘ new element” was proved to consist of fractions of 
several old ones, and that its name might better be 
mythium than lucium. 

In the domain of metallurgical chemistry a large 
increase in the application of wet processes of extraction 
in place of older dry methods is to be noted. This is 
particularly the case with complex sulphide ores, such as 
those which are found in abundance in Australia and the 
United States, and have hitherto defied economical treat- 
ment. These ores consist essentially of an intimate mix- 
ture of the sulphides of lead and zinc, containing silver, and 
the usual methods of smelting argentiferous galena are 
not applicable to them. The elimination of the zinc so 
as to leave the argentiferous lead for treatment by the 
customary processes can best be effected by one or other 
of several leaching methods which have been devised and 
perfected within the last year, and at no distant date a 
considerable increase in the output of lead and silver 
from these sources may be looked for. Perhaps silver 
will revert to the ratio current in the days of Solomon, 
when ‘it was nothing accounted of,” and used, it is to be 
believed, for vessels of common household use. Turning 
to the other currency metal, gold, one finds that new 
processes for its extraction have greatly stimulated the 
production of cyanide; cheap sources of this chemical 
are being sought on every hand, and with increasing 
success. Even English gas works are beginning to 
realise that it may be worth while to collect substances 
containing the magic radicle CN. 

Of minor matters which are occupying, or will occupy, 
the chemist, may be mentioned the selection of the most 
suitable fuel for vehicles driven by oil engines. Where 
the oil is simply “‘ atomised,” its homogeneity is not of 
the first importance; where it is actually evaporated to 
produce a gaseous mixture for explosion, it is eminently 
desirable that it should include as few homologous hydro- 
carbons as possible. If this be clearly understood, and if 
the owners of carriages propelled by oil-engines make a 
definite demand for such oil, there is no reason to suppose 
that the chemists of petroleum refineries cannot supply 
it. It might well prove possible to use an oil of con- 
siderably higher flashing point than the gasoline at 
present adopted, if it were a fraction boiling between 
narrow limits, and capable of vaporisation without leaving 
any noteworthy residue. One useful chemical has quite 
lately had a serious slur cast upon it. Nitrate of soda— 
one of our best manures—has been found to contain a 
perchlorate, probably the potassium salt. This was first 
observed by an explosives chemist, who found the 
objectionable impurity present in nitre made from nitrate 
of soda. An agricultural chemist, following in his wake, 
has discovered that perchlorate of potassium, if existing 
in nitrate of soda in quantity greater than about } per 
cent., is distinctly detrimental to crops to which the 
nitrate has been applied as a manure. It is incumbent 
on technical brethren far away in Iquique to give the 
matter earnest attention, and manufacture nitrate free 
from the injurious intruder. 

During the last year a controversy has arisen as to 
the national need for further chemical aid in our manu- 
factures, and the sort of training of individuals which 
may best provide such aid. Nearly all the contro- 
versialists have written in somewhat narrow style, seeing 
solely their own facet of the question. We do not think 
it a matter of insuperable difficulty to arrive at an 
approximation to the truth. In the first place, it is 
indubitable that a vast number of industries do not 
primarily depend on any chemical knowledge for their 
successful prosecution. All that win raw materials, such 
as coal, which need little or no preparation to be market- 
able, are almost independent of the chemist. When a 
raw material, such as metallic iron in all forms, is to be 
transformed into manufactured goods, e.g., boilers, ships, 
and the like, with merely change of form and not of sub- 
stance, occasional aid of the chemist, acting as a 
consultant to check the quality of the raw material, and 
to solve unlooked-for difficulties, ¢.g., corrosion, deteriora- 
tion, unexplained fracture and the like, suffices. But 
directly a manufacture involves important chemical 
changes for the obtainment of its products, whether the 
goods made be pig iron, beer, leather, soap or cement, 
the constant control of the chemist is essential for con- 
tinued success. Empirical procedure may work admirably 
for a long time, but when once a change of working condi- 
tions occurs, or immediately alterations and improvements 
have to be introduced to keep pace with alien or native 
competitors, the traditional system breaks down. All 
this is too obvious to need much enforcing; the crux 
comes in deciding how these wants are to be met. In 
large factories where an annual increase in management 
expenses of £500 to £1000 a year is small compared with 
the general outgoings, no difficulty exists. A highly- 
trained man of some originality and resource can be 
obtained in most professions for such asum. Smaller 


content to remain somewhat handicapped until a new 
race of owners has arisen. The future proprietor of a 
works in which chemical changes are directed towards 
industrial ends, will need to be trained as a chemist 
sufficiently to realise when a manufacturing difficulty is 
definitely chemical, when his own knowledge falls short 
of the needs of the case, and when it will pay him to 
get the assistance of a consultant. Blundering experi- 
ments by the foreman should no longer be tolerated ; 
they are apt to be terribly costly in the long run. In 
like manner our teachers of chemistry are doing us 
woeful dis-service by turning out myriads of half- 
educated youths who at one period of their career 
remembered enough cram-book to scrape through a grant- 
earning examination. Fully-trained men with a thorough 
knowledge of the principles of the science, and kept free 
from academical pedantry by close contact during their 
student days with the actual needs of this work-a-day 
world, are the sort of technical chemists we want. There 
need be no fear that there is no room for them; itis the 
second-rate, half-equipped, timid routinist who is 
crowded out, and the profession at large benefits by his 
elimination. 








NEW AMERICAN BATTLESHIPS. 





WE give in this issue a large illustration of the new 
American battleships of the Alabama class, of which we hope 
in a future impression to give sections and further details. 
The Alabama is the exemplar of a class of vessels which in 
America rank equally with the Majestic class in this country. 
She is armed with guns of larger calibre in her main arma- 
ment, but they are arranged in a very similar manner to ours 
in two heavily armoured redoubts, and covered by shields 
just as are those of the Majestic. She carries also two more 
6in. guns than do our ships, but, as with the main armament, 
they are placed after the pattern set by the Majestic, in an 
armoured citadel, the main difference being, that whereas 
two of our guns at each end of the vessel are situated on a 
higher level than the other eight, all fourteen of the Alabama 
6in. guns are on the same deck, and as the arc of training is 
less than that of the Majestic guns, they have practically no 
command fore and aft such as is obtained in our vessels by 
placing a gun at each corner of the battery with power of 
training axially with the keel. Other points of interest we 
shall be able to bring out more fully in a future number when 
dealing with the details of the vessel. These three ships are 
undoubtedly amongst the finest in the United States navy, 
and are in our estimation far superior to the ships of the 
type Nos. 4 and 5 which will be found illustrated and 
described on page 592 of the last volume, and which, we 
think, gain little or nothing by the addition of the 8in. guns, 
and certainly lose value from the position in which those 
guns are placed. 
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LETTERS TO THE EDITOR. 
We do not held ourselves responsible for the opinions ay our 
ane correspondents.) 





THE DECIMAL SYSTEM. 


Sir,—The papers which have appeared from time to time in 
your journal on the subject of the ‘‘ Metric System” prove the 
interest which is now being taken in this question. Opinion is 
greatly divided as to the relative merits of our system and that 
of the French; but the tendency seems now to be against the 
compulsory adoption of the metric system in this country. Those 
only who have to deal extensively with the two systems in every- 
day work are ina position to judge as to their various advantages, 
and I hope Fg will continue to keep your columns open to a full 
discussion of the subject, as the issues appear to me to be more 
momentous than might be inferred from a casual survey. 

The great inconvenience to the various trades of the proposed 
change, and the doubtfulness of any ultimate gain, have already 
been much discussed, and although these questions might, I think, 
be still further pursued, this is at present not my object. 

There are certainly some very good features about the British 
system, and these I think should be more fully looked into, The 
tact that 240 pence make £1 is of greater significance than appears 
on the face, and facilitates calculation by aliquot parts to a great 
extent, which results in considerable saving of time. The number 
240 is undoubtedly the most convenient that could have been 
chosen for the purpose, for it is divisible by all the simple figures 
except seven and nine, which are of little importance. Why could 
not this number—240—be used as a basis throughout in our weights 
and measures! I maintain that it would simplify calculations 
enormously, and in effect would combine the advantages of the 
decimal and duodecimal systems, at the same time causing 

ractically no inconvenience in making the change. As an 
illustration, suppose our ton increased to 2400 lb., and the ewt, to 
120 lb., which would have no ill effect upon any trade or interest. 
The quarter, I think, should be dispensed with, being quite 
unnecessary ; the awkwardness of carrying at 28 lb. in changing 
from pounds to quarters would thus be done away with. In place 
of the quarter I would propose as a step between the pound and 
the Senaved wales a new weight of 10 lb., which might perhaps 
be called a dekal. The weight table would then stand as 
follows :—16 oz. 1lb., 10 lb. 1 dekal (dk.), 12 dekal 1 cwt., 20 cwt. 
1 ton. 

It will at once be seen that a dekal, or 10 lb., would have the 
same ratio to a ton that 1d. has to a £1, and hence 1 |b. would have 
the same relation as one-tenth of a penny. The existing relation 
of the hundredweight to the ton and the shilling to the sovereign 
would be undisturbed. It is evident that, say 1 ton 5 cwt. 60 lb. 
—or 6 dk.—at the rate of £1 per ton would be expressed by the 
same figures, i.c., £1 5s. 6d. At other rates the price could be 
very simply worked by aliquot parts. One penny per pound would 
equal 10s. per cwt. or £10 per ton, also one penny per ounce, 
equal to 16 pence or 1s. 4d. per lb., would equal 160s. per cwt. or 
£160 per ton ; 25s. per cwt. would equal 24d, (2‘5d.) per lb. It 
is unnecessary to give further illustrations in this direction, as 
examples will readily suggest themselves. 

As regards the conversion of the lower denominations to decimals 
of the higher, this could be done with great facility; thus, just as 
£5 4s. 6d. expressed decimally is £5°225, so 5 tons 4 cwt. 6 dk. 
would be 5225 tons ; the rule, in fact, being almost precisely the 
same as that for converting money to decimals, which isan exceed- 
ingly easy process. Pounds, &c., could also be expressed as 
decimals of a hundredweight without any difficulty; thus 
lewt. 5dk. 41b, would be 1°45 cwt., the rule being simply to 
subtract one-sixth from the pounds and dekals or else to divide 
by twelve. The decimals can be easily reconverted to dekals 
and pounds by adding one-fifth; thus 1°55 cwt. would equal 
1 cwt. 6 dk. 6 Ib. (°55 + 3 of 55 = °66). 

The working of a question in which the rate is expressed in 
pounds and shillings per hundredweight is also exceedingly easy; 
thus 5 ewt. 3 dk. 2 lb. at £1 per ewt. can be worked at sight by 
simply taking advantage of the fact that the ratios of 1 dk. and 
1 lb. to 1 cwt. are the same as the ratios of 20 pence and 2 pence 
respectively to £1. The full working would be :— 





5 ewt. 8 dekal. 2Ib. at £1 
(£5 3s. 4d. 
+ 3of8s 2s. od. 
£5 5s. 4d. 


The principle proposed above for weights could be also applied 
with advantage to measures, but I fear your space will not permit 
me to go into this at present. I think, however, the foregoing is 
sufficient to explain the principle and to show generally its utility. 

Incidentally I would point out two other useful features, namely, 
first, the simple relation between the proposed new ton and 1 
kilogrammes ; the latter being very approximately 2200 lb., it is 
clear that it is only necessary to deduct one-twelfth from the price 
of a ton to obtain the equivalent price of a thousand kilogrammes ; 
the second relation is that between the proposed new ton and the 
American ton of 2000 Jb., the former being exactly one-fifth 
greater than the latter. So that, if the price of the American ton 
is given, simply adding one-fifth gives the price of the new English 
ton. This a:so applies to cwts. and centals. 

There are many other useful relations, which, however, cannot 
be dealt with in the present letter. LEONARD R, FLINT. 

London, December 21st. 





SELF-PROPELLED TRAFFIC. 


Sir,—Mr. Sennett’s letter appears to be an appeal to makers of 
steam engines to come forward and relieve road traction from the 
necessity of using the oil engine. He seems to agree with Sir 
David Salomons that there is one steam engine that bids fair to 
be suitable for the work. Monsieur Serpollet, one of the latest 
workers with the Perkins flash boiler system, is backed financially 
by an English syndicate, with Sir David’s good opinion as an asset, 
just about to put on our roads this rising hope of the steam party. 

e steam party, however, seems to be divided into two sections— 
one, led by Sir David, seems to advocate the use of motor vehicles 
both for pleasure and business purposes, and the other led, let us 
say, by Mr. Sennett, ridicules the idea of using any form of motor 
vehicle for pleasure purposes. As far as I have observed, THE 
ENGINEER, despite its strong criticisms of the present petroleum 
autocars, with their whistles and other master patents, does not 
range itself on the side of the Sennett party, and does not believe 
now any more than it did sixteen months ago, ‘‘that the satisfac- 
tion of trade will never be answered by a vehicle not exceeding two 
tons weight, and which cannot haul another behind it.” 

Because the advocates of steam and electricity find a great 
difficulty in providing a reasonable road vehicle of light weight, 
and because the oil engine is not yet quite perfect, are we to give 
bf straight away at once all hopes of and all belief in the light 
pleasure car and the light motor van, and to try and revive a belief 
in steam coaches, coupled with a vigorous faith in flash boiler 
traction engines ? 

There seem to me to be greater difficulties in the way of making 
steam or electric coaches or omnibuses pay than in making trams 
pay. In England thereis, I believe, just one steam tramway, with 
its hideous-looking engines and foul-smelling paraffin lamp-lit cars, 
that pays a quod tiles Is it likely that steam coaches, bang- 
ing about their mechanism on the unsmoothed road, will bring 
dividends and luxury? Can there be anyone not an electric 
enthusiast who really believes that electric coaches will do what 
steam will not ? 

As for steam traction engines, it almost looks as if they will be 
tried ata very early date on the historic course from Liverpool to 
Manchester, and on it no doubt they will pay well till the railway 
companies get tired of them, and end their career by reducing 











rates till they—the road engines—are well cleared off. Then no 
doubt up the rates will go again, as of yore. 

Mr. Sennett says that for the delivery of goods except by the 
very lightest type of trade delivery cart the most suitable power is 
steam, That may be. But engineers have something else to con- 
sider. How will the public receive these heavy steam vans?! 
They are surely not going to be popular. The present wave of 
enthusiasm over the advent of the horseless carriage can hardly be 
translated into an ardent public desire for more or less hideous 
little steam road elephants ; and I believe that local authorities, 
the public press, and the horse interest would oppose them now as 
strongly as ever they did, and that cyclists and riders of light auto- 
cars would also be found among their bitter enemies. 

It is indeed not easy to see how steam on common roads is to 
surmount all its difficulties and provide a great new industry. It 
would suit well that form of vehicle which the public is dead 
prejudiced against. Old father steam, pretty well played out, 
might manage that. 

On the other hand, there is the petroleum motor, a baby, and 
weak and nasty smelling, but there is youth and strength before 
it, and the aristocracy of England and France is dancing attend- 
ance onit. Is there any mistaking what the public mean ? 

Birmingham, December 22nd. 8. CoTTERELL. 





AN OLD LOCOMOTIVE, 


Sir,—It may perhaps interest your readers to know something 
of a locomotive that is, or was in 1879, at the Ashford Works of 
the South-Eastern Railway Company. I am writing from memory, 
my notes being lost, but, as far as Tis remember, it was built in 
1840 from the designs of a Frenchman. It had inside cylinders, 
and four, if not six, cranks. It had four cylinders, but not sepa- 
rate, the two pairs being composed each of an internal cylinder, 
and external to these were annular (/) cylinders or rings. The 
piston-rods were worked one solid inside a tubular one, the cranks 
on each side being 180 deg. The valves were double cut-off, and 
worked by a complication of mitre wheels off the crank shaft. 
The feed pump was worked by an excentric on one of the tender 
axles, and the feed carried through a large ball-and-socket union 
about 6in. sphere, which formed the coupling between the engine 
and tender. The brake blocks occupied nearly all the space 
between the tender wheels, and either rose between the wheels, 
braking both wheels together, or were run down and lifted the 
tender bodily off the rails and hence on to skids. The fire-box 
went between the frames and was square. There were other 
eminently interesting features about it which I cannot remember 
fully. Tradition said that it and a sister one were built for the 
Iondon and Greenwich line when opened, but were too powerful 
and jumped the rails, 

If this curiosity is still in existence it certainly merits a place in 
a museum. H, A. A. DoMBRaIN, 

7, Park-villas, Winchmore Hill, N., December 22nd. 





MR. F. E. BOUGHTON, 


Sir,—Mr. Frederick E. Boughton, who was for upwards of 
twenty years intimately connected with the Birkbeck Institution, 
died on October 24th after a few days’ illness, and it is with regret 
that I have to add that his widow and four children are left in 
great need of assistance. 

Mr. Boughton was demonstrator in experimental physics in 
this Institution for nearly ten years, and since 1884 he has been 
the head of the physics department. As a teacher he was endowed 
with exceptional gifts, and by his geniality and ever readiness to 
— the difficulties of his students, he greatly lightened their 
abours. 

To the students who have profited so largely by Mr. Boughton’s 
unsparing devotion to their interests, and to his friends and 
colleagues in the Institution, to the advancement of which his 
successful work has materially contributed, I venture to make a 
confident appeal on behalf of the widow and children who are so 
suddenly deprived of their support and left without any provision 
for the future. 

The following members of the Council and Professors have 
already promised contributions :—The Principal, the chairman of 
the Council, the chairman of the Executive Committee, Messrs. 
F. Ravenscroft, J. Elliott, A. W. Mason, T. E. Gatehouse, G. 
Worrall, A. H. Garrould, W. Pett Ridge, H. Baggs, F. Woodall, 
M. E. Swan, A. Antoine, J. Ogilvie, A. E. Fisher, G. F. Harrie, 
F. Gossling, R. 8S. Clay, and F, J. Cheshire. 

Any contributions will be gratefully received by 

H. WELLS EAMEs, 
Sec, of Executive Committee. 





BOILER INSPECTION. 


Simr,—As bearing on the above subject, the following case, in 
which I was the victim, may be of interest to your readers. I 
bought a second-hand vertical boiler, 6ft. 6in. by 3ft. 6in., of a 
firm of engineers, who said it was suitable for a working pressure 
of 50lb. I had it duly examined by the inspector of one of the 
boiler insurance companies, and he passed it for 60 lb. On raising 
steam the outer shell gave way at 25 Ib. pressure, speedily empty- 
ing the boiler of water and steam. On removing a few of the 
rivets it was discovered that an old seam rip existed for a length 
of 27in. from the foundation ring upwards, Evidently this seam 
rip had been the cause of the boiler being taken out of work, and, 
as I afterwards discovered, sold to a broker, who, by allowing the 
seam rip to become sealed by corrosion and a judicious applica- 
tion of tar, deceived the engineering firm who eventually sold it 
to me, 

Of course this might have caused a serious accident, as there 
were about 300 workers near at hand ; but, fortunately, the rush 
of steam and water was in the direction of a blank wall. I may 
say that the manhole was too small to allow of a thorough in- 
spection of the internal surfaces. DUPED. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE demand for steam coal is pressing, with good stems running 
into next year, and prices very firm. House coal shipments con- 
tinue good. Tin-plates in better demand. The iron and steel 
works continue well employed. Iron ore prices very firm. 

Coal: Best steam, 8s. 9d. to 9s.; seconds, 8s. 6d.; house coal, 
best, 11s.; dock screenings, 5s. 3d.; colliery small, 4s. 6d. to 4s, 9d.; 
smiths’ coal, 6s, 4d.; patent fuel, 10s, Pig iron: Scotch warrants, 
48s. 9d.; hematite warrants, 51s. f.o.b, Cumberland; Middles- 
brovgh No. 3, 40s. 9d. prompt ; Middlesbrough hematite, 493. 9d. 
Iron Ore: Rubio, 14s, 9d. to 15s.; Tafna, 14s. 6d. Steel: Rails, 
heavy sections, £4 12s, 6d. to £4 15s.; light ditto, £5 5s.; Bessemer 
steel tin-plate bars, £4 7s. 6d. to £4 10s.; Siemens steel tin-plate 
bars, £4 10s. to £4 12s, 6d.; all delivered in the district, cash. 
Tin-plates: Bessemer steel, coke, 10s, 3d. Siemens, coke finish, 
10s. 6d. Pitwood: 19s. London Exchange Telegram: Copper, 
£49 7s, 6d.; Straits tin, £58 2s. 6d. Freights firm. 








A PAPER was recently read before the American 
Society of Mechanical Engineers by Mr. C. H. Benjamin on 
‘* Friction Horse-power in Factories.” The author recommends 
the observance of the following rules in machine shops :—(1) Use 
ulleys of large diameter on counters and narrow fast running 
elts, (2) Use nothing but the best oil and plenty of it, catching 
all drip, and either purifying it or using it for some other purpose. 
(3) Have all the shafting and counters oiled Me omy and do 
not depend too much on automatic oiling. (4) Inspect line shafts 
— time to time, and see that they are in line and can be turned 
easily. 


THE IRON, COAL, AND GENERAL TRALE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

THIs week it is announced that the competition between the sheet 
iron masters of this district and South Wales is likely to receive 
further additions in 1897. A new firm—the Neath Steel Company 
—is about starting galvanised and black sheet manufacture in the 
Principality, having laid down new plant for the purpose, and other 
additional Welsh works are in contemplation. As a result, sheet 
prices are still falling. Singles are this week quoted £6 7s, 6d. to 
£6 10s. ; and doubles, £7 12s. 6d. to £7 15s. per ton. ‘ 

In the North Staffordshire iron trade the works are very busy in 
all branches ; and, indeed, it is some years since they have been so 
well engaged as now. There is still a plentiful demand, and there 
are sufficient orders on the books to last them well into the new 
year. The North Staffordshire coal trade is very brisk both for 
household and manufacturing purposes. The very cold weather 
has had the effect of making a rush on household coal, whilst the 
fact that the pottery industry, with the exception of the American 
houses, is fairly busy, and the iron trade icularly good, bas a 
great effect in the direction of increasing the consumption of coal. 

The course of the American iron and steel market is being just 
now watched in North and South Staffordshire with great interest, 
and local steel masters note that the price of steel rails has just 
been settled at 25 dols. per ton (about £5), at which figure large 
sales are said to have been concluded. It is considered not 
unlikely, however, that before very long the smash up of the steel 
rail makers association, or ‘‘ pool” may occur, following upon the 
break up of various other American ‘* combines” lately. Bessemer 
billets on the American market stand nominally at 17°50 dols. 
(about £3 13s.) per ton, and a new association among the billet 
makers is understood to be in course of formation, which will, no 
doubt, strengthen prices. Bessemer pig and No. 1 foundry iron is 
quoted at date at 12°75 dols. to 13:25 dols. (equal to £2 133. to 

22 15s.) per ton; No, 2 foundry is 12 dols. (£2 10s.) to 12°50 dols. 
e 12s.) per ton ; and grey forge is 11 dols. (£2 6s.) to 11°50 dols. 
(£2 8s.). 

Discussion is taking place in the Birmingham cased tube trade 
regarding the extent of the recent advances in this industry. 
Upon this question it is understood that the following is a correct 
list of the advances made in these tubes since the formation of 
the alliance :—Rough tubes, 20 per cent. ; scoured tubes, 18 per 
cent. ; polished and lacquered tubes, 17 percent. ; fin. polished and 
lacquered tubes, 39 per cent. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The strong tone which characterised Tuesday’s 
’Change meeting at Manchester—the closing market of the year— 
was generally commented upon as most encouraging with regard 
to the prospects for the ensuing twelve months. Although the 
actual transactions put through were comparatively limited owing 
to the holidays, there was a good deal of inquiry stirring for 
deliveries well over next year. Neither makers nor merchants 
were, however, at all willing to commit themselves very far ahead, 
the general anticipation being that higher prices are more than 
probable. In pig iron the tendency was unquestionably in an 
upward direction ; local brands were without quotable change, but 
for both Lincolnshire and Derbyshire foundry prices were harden- 
ing, makers asking quite 6d. above previous rates, 47s. 6d. being 
the minimum for Lincolnshire, and about 50s. for good foundry 
Derbyshire, delivered Manchester, whilstfor Middlesbrough foundry 
48s, 6d. was quoted for delivery docks, and 49s. 4d. delivered by rail 
Manchester, with sellers income cases asking 493. 10d. net for delivery 
over the next three months. Eglinton and Glengarnock were very 
strong at recent quoted rates, averaging 52s. 3d. to 52s. 6d 
delivered Manchester Docks. Forge qualities are relatively low 
as compared with foundry numbers, there being a margin of quite 
a couple of shillings per ton, Lincolnshire forge being obtainable, 
delivered Warrington and other neighbouring finished iron- 
making centres, at about 45s. 6d. net, and local forge iron at 
46s. 6d., less 24. Finished iron was without quotable  & bat 
makers exceedingly firm at their maximum prices, and very 
cautious about selling forward, three months being generally 
about the outside limit. With regard to steel the tone was 
stronger, both in raw and manufactured material, hematites 
averaging 60s., less 24; steel bars, £6 5s.; and boiler plates, 
£6 12s. 6d. to £6 15s., delivered Manchester district. 

Barrow.—The hematite trade has been steady during the holi- 
days, and business has been done on a comparatively large scale. 
Buyers have fuller wants, and pricesareimproving. Makers quote 
51s. to 52s. per ton for mixed numbers of Bessemer iron net, f.o.b., 
and warrant iron is firm at 51s. net cash sellers, 50s. 11d. buyers. 

The steel trade is very active, and makers report the receipt of 
plenty of orders alike for heavy rails, ship and boiler plates, and 
the general features of the district’s production. Plenty of business 
is offering, and makers are already well sold forward ; the prospects 
of new trade are very good all round. 

Iron ore is steady, and in full request. Raisers are quoting 
lls. 6d. for ordinary sorts, and are getting a ready market. Best 
sorts are quoted at 14s. per ton. Spanish ores are being very 
largely imported, but current rates at 15s. per ton at West Coast 
ports are prohibitive, yet a’scarcity of native ores necessitates a 
liberal importation of Spanish sorts. 

Shipbuilders and engineers are not in receipt of any new orders, 
but are tendering for a considerable tonnage of work. 

The coal trade is quiet, and prices are cheap. Coke is good in 
demand at full prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE has been comparatively little work done this week. The 
usual Christmas holidays, however, have not been so prolonged as 
usual. Several of our establishments engaged in the heavy trades 
resumed working on Tuesday in the departments where business 
pressed most severely ; but, generally, in the lighter staple trades 
this has been an ‘“‘ off week,” and beyond office work little will be 
done until next Monday. Our workfolks are mainly on football 
bent at present. Several matches have been held this week, and 
at a local encounter at Bramall-lane, Sheffield, there were 30,000 
spectators. 

In the colliery districts there was a pretty general re-opening of 
pits on Tuesday and Wednesday, although in several instances 
there is not likely to be much done until after the New Year comes 
in. The season continues too open to give any animation to the 
house coal trade, and if the milder weather is maintained it will 
be hard for coalowners to maintain present values. London is 
still taking a fair tonnage. Quotations are as follow:—Best 
Silkstone, 8s. 6d. to 9s. 6d. per ton; ordinary, up to 7s. 6d. per 
ton ; Barnsley house, from 8s. to 9s. per ton ; seconds, from 7s. 
per ton ; thin seam, from 6s. 9d. per ton ; nuts, up to 8s. per ton. 
The trade in steam coal is ratber in excess of the average weight 
at this season of the year. The Humber ports are receiving a very 
good supply, while the railway companies have had large deliveries 
on contract account. The briskness in the iron trade is another 
factor in the improved trade, assisting to secure firmnessin values. 
Barnsley hards are quoted 7s. to 7s. 6d. per ton, secondary grades 
making from 6s. per ton. A steady business is maintained for 
manufacturing fuel. Small nuts are from 4s. 3d. per ton ; screened 
slack, from 3s. 3d. per ton; pit slack and smudge, from 2s. to 
2s. 6d. per ton. In coke, although the supply is quite equal to the 








demand, ordinary qualities are from 8s. to 93. 6d. per ton, washed 
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coke fetching as much as 12s. per ton. It is expected that the 
coal trade in 1897 will be better than in 1896. 

The improvement in the iron trade, which was one of the chief 
features of 1896, is likely to be more than maintained in the early 
months of 1897. Quotations are expected to go up. In steel the 
tendency is in the same direction. The higher grades of tool 
steel have been in exceptional request of late, and the New Year 
is likely to open with some very gratifying business, both on home 
and foreign account. The largest order for tool steel on foreign 
account which has been heard of for years is likely to be placed 
in Sheffield within a few days. A good deal of the finest steel 
has recently been forwarded to Eastern markets, and further 
business of even greater value is certain to follow in the spring. 

All doubt as to the acquisition of the Naval Construction and 
Armaments Company, Barrow-in-Furness, by Messrs. Vickers, 
Sons, and Co., Ltd., River Don Works, Sheffield, is now at an 
end. An extraordinary general meeting of Messrs. Vickers’ share- 
holders has been convened for January 7th, at Sheffield. A reso- 
lution will then be submitted for making certain alterations in the 
provisions of the memorandum of association of the company, to 
enable it to carry on the businesses of shipbuilders and ship- 
wrights in all their branches, as well as ‘‘ to purchase or otherwise 
acquire, build, construct, manufacture, fit out, equip, repair, sell 
and deal in ships and vessels of all kinds, including ships of war, 
torpedo boats, submarine boats and vessels of every description, 
whether intended for the purpose of war, commerce, or any other 
purpose, and all kinds of machinery, tackle, ships’ furniture, stores, 
and other articles of every description required or used for the 
construction, equipment, furniture, or fitting out of ships or vessels 
of any description.” The alterations also provide for making and 
dealing in guns, gun carriages, machine guns, torpedoes, and all 
descriptions of ordnance, armament, arms, weapons, and ammuni- 
tion, as well as carrying on the business of electricians, electrical 
engineers, and suppliers of electricity for the purposes of light, 
heat, motive power, or otherwise. In the last new clause proposed 
to be added is the gist of the whole, viz., ‘‘to acquire and take 
over, on any terms, the goodwill, trade, business, property, or 
effects, with or without the liabilities of any person, firm, or 
company, carrying on any trade or business within any of the 
objects of the company specified in any of the last five preceding 
clauses.” The shares of Messrs, Vickers and Co., which have been 
continually advancing during the year, are now still firmer. They 
are £10 paid, and at the time of writing the Stock Exchange 
value is within a point of £30. 

The directors of the well-known company of Messrs. Thomas Turton 
and Sons, Limited, Sheaf Works, Sheffield, had a pleasant surprise for 
their officials and works manager the other day. These gentlemen 
having been called into the board-room, the chairman — Sir 
Frederick Mappin, Bart., M.P.—informed them that owing to the 
satisfactory way in which the business of the company had been 
conducted since its formation, the directors had decided to give them 
a bonus of 10 per cent. on the present year’s salaries. This 
recognition of the efforts of those interested was highly 
appreciated, and the directors were most heartily thanked. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE year 1896 closes with business in the iron and allied 
trades in all respects satisfactory, demand being very fair, not- 
withstanding holidays, and prices have touched the highest figures 
that have been reached during the year, which is a rather un- 
usual feature, as December is generally a dull month, with easier 
prices than have ruled in the autumn. More particularly is this 
the case towards the end of the month ; but it is not so now, for 
the last week’s prices have been the best of the year, and cheap 
lots of pig iron have been conspicuous for their absence, for 
speculators, wherever they can, are desirous of holding, as they 
have every reason to believe that they will be able to realise better 
prices after the holidays. The prospects are undoubtedly very 
encouraging, and the holidays have shown how sound and active 
trade is, for the stoppages of all the works consuming pig iron have 
been unusually short, few manufacturers being able to afford a 
longer stop than a day and a-half last week and the same 
time this week, and some there are who will run their establish- 
ments without any cessation this week, the contracts on their books 
being so numerous and pressing. Thus there is not the marked 
curtailment of deliveries that is usual at this period of the year, 
and exports are very fair, much above what is usual in December, 
so that stocks of pig iron are being reduced, and more particularly 
those of hematite iron. This has been a record year as regards the 
foreign demand for Cleveland iron, and there can be no doubt that 
the makers of pig iron in this district have very considerably 
exceeded anything that has been reported in the past. The aver- 
age monthly shipment of pig iron from Cleveland has this year 
exceeded 10,000 tons. In 1895 it was 87,000 tons; in 1894, 
83,000 tons ; and these are three best years ever known. The over- 
sea trade alone amounted to 689,000 tons—150,000 tons better than 
in 1895, and 200,000 tons better than in 1894. From this it may 
be inferred that the Cleveland ironmaster is not suffering from 
foreign competition, but that his iron is gaining greater favour 
—~ because it is cheap and answers the founders’ purposes 
well, 

Prices generally are stronger this week, and some qualities of 
pig iron have been advanced 3d. per ton. Thus No. 3 Cleveland, 
G.M.B., is now 40s. 9d. for immediate delivery ; but 41s. has to be 
paid for delivery over January, and makers are not dis to sell 
much beyond the end of the month, with practically the certainty 
of higher prices. But consumers are more inclined to buy forward, 
and readily pay 41s. forJanuary-February delivery. No. 4 foundry 
has also been raised to 40s. 3d., and grey forge is steady at 39s. 
Supplies of all the lower qualities are not readily obtainable, as 
they are scarce ; especially white, which, in fact, is inquired for in 
vain from most makers, Mixed numbers of Cleveland hematite 
pig iron have been put up, and not less than 50s. is accepted 
for prompt delivery, while 51s. has to be paid for delivery over the 
next two months. If, however, the price of foreign ore does not 
decline, it will be necessary to have still higher prices for the pig 
iron, as the present rates do not cover the increased cost of pro- 
duction. Thus the pig iron has only gone up 4s. 6d. per ton, 
whereas Rubio ore has been raised 3s., which makes its cost per ton 
of pig iron to have gone up nearly 6s., and it is not likely to be 
reduced, though freights, which were the primary cause of the 
advance, have gone down. It is the scarcity of the ore itself that 
is keeping up the price. As much as 15s. 3d. per ton, delivered 
Tees, has now to be paid for average Rubio. 

The manufacturers of finished iron and steel are generally in 
a very good position, and further advances in prices, especially for 
bars, may be looked for in the new year. Never has the bar trade 
been more active, and there are no signs of the activity abating. 
The output at the steel plate and angle mills is larger than it has 
ever been, and at the iron plate and angle mills it is heavier than 
it has been foryears. For the last two or three weeks orders have 
been rather scarce, but manufacturers are so well supplied with 
contracts already that this is a matter of indifference at present. 
Common iron bars are firm at £5 5s.; best bars, £5 15s.; steel ship 
plates, £5 10s.; steel ship angles, £5 7s. 6d; iron ship plates, 
£5 5s.; iron ship angles, £5 23. 6d. per ton, all at works, and less 
24 per cent. The rail trade is very satisfactory, and full 
work is guaranteed for a long time to come. The Eston Steel 
Works are not having any New Year holidays, but the North- 
Eastern Steel Works are stopping in order to effect some repairs. 
The present price of heavy steel rails is £4 12s. 6d. net at works, 

The official accountants to the Board of Conciliation have ascer- 
tained that the average prices realised for steel plates by the 
Consett Iron Company during September-November were not 
such as to entitle the men to any advance in wages for the quarter 
ending March 3lst next. At this the men are naturally much dis- 





appointed, as they expected that the rapid and substantial rise in 
quotations would have shown itself in realised prices, It is, how- 
ever, to be borne in mind that the advance in quotations did not 
come until the three-monthly period taken into consideration was 
well advanced, and there were old lower-priced contracts to work 
off. The sliding scale in force at Consett regulates the wages at 
some other North of England steel and angle mills. The rail mills 
have sliding scales of their own. 

The coal trade is improving steadily, and is now being markedly 
influenced by the revival which has been, and is, going on in other 
industries ; but it has been long in arriving, and as yet there has 
been no t increase in prices. Durham collieries are as a rule 
well employed, and have been so for some time ; especially in the 
West, which supplies the bulk of the manufacturing and coking 
coal. Contracts for next year have been placed at better prices 
than have ruled for the last half-year’s supplies. Durham gas coals 
began the year at 7s. per ton f.o.b., but fell in the summer to 
6s. 5d.; but since then have risen to 7s. 3d. Best Northumberland 
steam coals were 7s. 3d. in January last, reached 8s. 6d. in the 
summer on account of the large shipping demand, and now are 
7s. 9d. Coke has gone up ls, 3d., and 133. 6d. at furnaces is about 
the figure. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


BusItnNEss in the iron market has been curtailed by the holidays. 
The Glasgow warrant market was closed from Thursday of last 
week till Tuesday of this week for the Christmas holidays, and it 
has again been closed for the New Year holidays from Thursday 
afternoon till Tuesday of next week. At the end of last week prices 
were generally steady to firm, and showed on the whole an advance 
of about 6d. per ton on those of the preceding week. ‘T'ransactions 
have taken place in Scotch warrants this week from 48s. 94d. to 
48s. 7d. cash, in Cleveland ordinary iron from 40s. 10d. to 40s. 9d.; 
in Cumberland hematite from 51s. 1jd. to 50s. 114d., and in 
Middlesbrough hematite from 49s. 10d. to 49s. 7d. cash. The quan- 
tity of warrants changing hands has been moderate. 

The iron and steel works, as well as all shipbuilding and en- 
gineering works, foundries, &c., are now closed for the New Year 
holidays. In a number of instances, it is said, an effort will be 
made to induce the workmen to resume earlier than has been usual, 
but there will be little or no work done during next week. 

Prices of makers’ pig iron are in a number of cases 6d. per ton 
higher than last week. G.M.B., f.o.b. at Glasgow, No. 1, is 
quoted 49s, 3d.; No. 3, 48s.; Wishaw and Carnbroe, No. 1, 49s. 6d.; 
No. 3, 48s. 3d.: Clyde, No. 1, 51s. 6d.; No. 3, 493. 6d.; Calder 
and Summerlee, No. 1, 52s.; No. 3, 49s. 6d.; Gartsherrie, No. 1, 
53s.; No. 3, 50s.; Coltness, No. 1, 54s.; No. 3, 50s. 6d.; Glengar- 
nock, at Ardrossan, No. 1, 51s. 6d.; No. 3, 48s.; Eglinton, at Ar- 
drossan and Troon, No. 1, 49s. 6d.; No. 3, 47s. 6d.; Dalmellington, 
at Ayr, No. 1, 49s.; No. 3, 47s.; Shotts, at Leith, No. 1, 52s. 6d.; 
No. 3, 50s. per ton. 

There has been rather less doing in Scotch hematite pigs, and 
prices are about 6d. per ton lower, business being reported at 
53s. 6d. per ton, delivered on truck at the steel works. 

The malleable iron makers are reported to have closed a fair 
amount of contracts in the last week or two, but there has been 
rather less doing in steel. At the same time, there is no lack of 
employment for the steel works. 

he coalmasters of Fifeshire are reported to have arranged to 
give their colliers an advance of 6} per cent. in wages fifteen days 
after lst January, the increase being accompanied with the pro- 
mise that another 6} per cent. increase will be conceded in March, 
if this should be warranted by the shipping prices at that time. A 
further cp has been made to the coalmasters of the Lothians 
to concede an advance. In the West of Scotland the miners 
obtained 6d. per day increase in November, which was in effect a 
restoration of the 6d. taken off them last spring during a period 
of severe depression in the coal trade. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

SwANsEA district has not been quite up to old averages, ship- 
ments last week being under 390,000 tons, The feature of the 
Cardiff market has been a decided firmness in small coal, and 
prices generally have been well maintained, while as regards house 
coal the demand still continues greater than the supply. 

Mid-week quotations were as follows :—Cardiff best steam coal, 
9s. 9d. to 10s. 3d.; seconds, 9s. 3d. to 9s. 6d.; drys, 9s. to 9s. 6d.; 
best small, 4s. 9d. to 5s.; seconds, 4s. 3d. to 4s. 6d.; drys, 3s, 9d. 
to 4s.; best house coal, 1ls.; No. 3 Rhondda, 10s. 9d.; brush, 
9s. 3d.; small, 8s. to 8s. 3d.; No. 2 Rhondda, 8s. to 8s. 3d.; 
through, 6s. 3d. to 6s. 6d. Swansea prices are unchanged ; best 
anthracite, 11s. to 11s. 6d.; seconds, 93, 6d. to 103.; ordinary from 
8s.; steam coal, 93. 3d. to 10s.; seconds from 8s, 3d.; small from 4s. 

The tin-plate trade is assuming a healthy look again, and ship- 
ments have quite recovered the full complement. Makers express 
their confidence in maintaining this if the weather will only im- 
prove. As it is, the storms have again told heavily on all the 
industries, and non-arrival of tonnage is the chief complaint at all 
ports. The shipments of tin-plate last week amounted to close 
upon 80,000 boxes ; received from works, 44,165 boxes, Stocks are 
now at 139,552 boxes. 

The last iron and steel quotations on Change, Swansea, are as 
follows :—Glasgow pig, 48s, 8d. to 48s. 9d.; Middlesbrough No. 3, 
40s. 9d. to 403. 10d.; hematite, 49s. 9d. to 49s. 10d. Welsh bars, 
£5 15s. to £5 17s. 64.; iron plates, £6 15s. to £6 17s. 6d.; steel 
the same. Steel rails, heavy, £4 12s. 6d. to £4 13s.; light, 
£5 12s. 6d. to £5 15s, 

Tin-plates, makers’ quotations: Bessemer cokes, 10s. 3d. to 
10s. 6d.; Siemens, 10s, 6d. to 10s. 9d.; ternes, per double box, 28 
by 20c. 18s., 183. 6d., to 22s.; best charcoal, 13s. to 14s. 6d.; 
wasters, 6d. to ls. less than primes. Block tin, £58 to £58 2s. 6d. 

Patent fuel is moderately active ; prices from 9s. 6d. to 9s. 9d. 
Swansea shipment last week amounted to 3200 tons, One shipment 
from Cardiff to the West Indies was 1100 tons, 

Great Western yuo projects for the next parliamentary 
session are of interest to Wales. The leading items are the pur- 
chase of the Pembroke and Penley Railway, the construction of 
sixty-seven miles of new railway, including the line to Fishguard, 
and another to be known as the Swansea, Brynaman, and Aber- 
dare extension, and a projected new railway in Glamorgan from 
Liantrissaint, by a junction with the Ely, and terminating at 
Ystradfodwg. This would have an important bearing on mineral 
traffic. 

There is also an important agreement with the Swansea Harbour 
trustees, which deserves a note:—By Clause 58, Parliament is 
asked toconfirm an agreement which has been entered into between 
the company and the harbour trustees with reference to the New 
dock which is being constructed by the latter as an enlargement 
and extension of the Prince of Wales’s Dock. Under this agree- 
ment the trustees undertake to grant to the company a lease in 
perpetuity of the wharf or quay frontage, 260ft. in length, and 
40ft. in depth at the eastern end, and 60ft in depth at the western 
end, and also the land adjoining. For this lease the company is 
to pay £1040 rental, and to have the exclusive right to berth ships 
alongside in single tier, and to levy and receive all wharfage dues, 
&c., in respect both of the wharf and the land, the company to 
construct any lines of railway they may consider necessary. 

Iron ore prices show an upward tendency. Rubio, 14s, 6d. to 
14s, 9d.; Tafna, 14s. 3d. to 14s, 6d.; and the demand for Welsh 
hematite is well maintained. Cardiff prices:—Patent fuel, 93. 9d. 
to 10s. 6d.: coke, from 14s, 6d. to 22s., according’to quantity ; 19s. 
was the top closing price for pitwood, 

The Board of Trade intervention inthe Penrhyn Quarries strike 





has, I hear, ended unsuccessfully. The strike has now lasted four- 
teen weeks, and entailed a loss of over £60,000 in wages. 

The Abercynon colliers still keep up their strike, though a few 
of the old men continue with the new hands, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Ir the continental iron trade has lost a little of its former brisk- 
ness, prices, on the other band, have in many instances been more 
firmly maintained than ever. Pig iron, for instance, is exceedingly 
stiff, owing to small stocks and to a lively consumption that is 
rather higher than output. 

A change in the position of the Silesian iron market cannot be 
stated to have taken place since last week’s letter. There is still 
a tolerably good activity going on in the various branches of the 
iron and steel trade, though for some articles of finished iron a 
slacking off in demand can be noticed. 

The iron trade in Austria-Hungary continues somewhat dull, 
demand and sales in crude and in manufactured iron being com- 
paratively small, but there has not been any downward move- 
ment in quotations as yet. 

The state of affairs on the French iron market is generally 
reported as gratifying. Inquiries are coming in freely for raw 
iron, and the majority of the finished iron and steel works are 
likewise satisfactorily engaged. Bars sell regularly at recently 
quoted figures, while for hoops and plates, and even for girders, 
higher prices have in several instances been asked. 

In Belgium the iron and steel departments continue very busy, 
makers and manufacturers booking a good number of fresh con- 
tracts on home and on foreign account. Prices have remained 
about stationary; for some articles, such as hoops, which have of 
late been in specially brisk request for export, slight advances 
have here and there been carried. The Belgian coal trade is ex- 
tremely active, the present heavy output scarcely covering the 
strong demand that is coming forward for both engine and house 
coal ; deliveries of coal have perceptibly increased since last week, 
owing to the frosty weather. Quotations are naturally very firm. 

The uncommonly lively occupation which has for many months 
past been noticeable in nearly all branches of the Rhenish-West- 
phalian iron industry has continued till about a week or ten days 
before Christmas, when the usual slackening off in demand was 
being experienced for most articles of iron and steel. The fresh 
orders that have been booked are not sufficient to enable the 
works to continue the vigorous activity which has so long 
characterised the iron business, and the blast furnace works will, 
therefore, soon begin to replenish their stocks for spring demand. 
Present quotations for pig iron are:—German Bessemer, M. 67 ; 
foundry pig, No. 1, M. 67; No. 3, M. 60; basic, M. 60°50 p.t., 
free place of consumption. Forge pig, Siegerland, and Rhenish- 
Westphalian sorts, M. 58 to 59 p.t., free Siegen, Luxemburg 
basic, 62f. p.t., free Luxemburg. 

N ae between the Rhenish- Westphalian and the Sieger- 
land blast furnace works have finally led to the forming of a ‘‘ Pig 
[ron Convention” at Diisseldorf, which will be put in force on the 
1st of January. Billets and blooms are in brisk request for the 
third quarter of 1897 at the formerly quoted prices of M. 93 to 97 
p-t. for raw bars, M. 103 pt. for billets in basic. Ingots are 
scarce, and are sold at M. 95 to 96 p.t. 

The bar mills all complain of getting rather low and unremunera- 
tive prices, and there is talk of a general meeting of the bar 
makers towards the middle of January for the purpose of regn- 
lating prices. The general tone in the bar trade is, however, 
— firm, and there have been more orders coming in just lately, 

ecause the belief is that in the new year higher prices will be 
quoted. At present M. 126 to 131 p.t. is paid. Heavy plates are 
not nearly so well inquired for as they were some weeks ago, 
though foreign demand has been rather improving lately. Siemens- 
Martin boiler plates are offered at M. 152 50 to 207 p.t., according 
to quality ; tank plates, M.137°50; the same in basic, M. 132°50p.t. 
The business in wire and wire nails has been a trifle more animated, 
but leaves much to be desired generally ; the rivet makers are 
busy, and have good prospects for the future. Good qualities, for 
boilers and bridges, are sold at M. 205 to 210 p.t. The outlook in 
the engineering department is likewise favourable; the majority 
of the shops have secured orders for some months ahead. In the 
new year several bridges for the line Kalthausen-Saargemiind will 
probably be built, and the structural iron required would amount 
to about 2000 t., which would help further to improve the activity 
in the building line. All sorts of tubes are in good call, and the 
already small stocks have been rapidly decreasing. 

German export in needles is shown to have strongly increased 
since 1880. From 1880 to 1887 5,185,300 kilos. needles, includ- 
ing darning, embroidery and sewing-machine needles, worth 
M. 50,000,000, have been exported, and from 1887 till 1895 
6,886,200 kilos., worth M. 61,000,000, were exported. During the 

resent year export has been particularly heavy, amounting, dur- 
ing the first ten months, to 1,679,100 kilos., against 640,300 kilos. 
during the corresponding period last year. This increase is 
chiefly due to an unc ly good d d from China, no less 
than /12,700 kilos., worth nearly M. 6,500,000, having been sent 
to that country during the period from January till end of October 
of 1896, China is decidedly the best market for German needles. 
From 1890 to 1895 2,809,200 kilos., worth M. 24,500,000, were sent 
to China, which is more than one-half of total German export. 
Belgium, France, Italy, Austria-Hungary, Russia, Switzerland, 
Turkey, British India, Brazil, and United States come next. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 24th. 

RAILROAD promoters and builders and some railway officials are 
permitting their Christmas meditations to be tinctured with the 
hope and wish that our steel rail combination of some sixteen 
mills may run against an obstruction that will send it into oblivion. 
Two of our big mills could make all the rails the country needs. 
The rest must be paid for loafing, and that is where the hardship 
comes in on consumers. The pauper rates added to the 
legitimate cost of rails has the natural effect of repressing 
enterprise in new construction and in enforcing hurtful economy 
on existing trackage. No one sees the way out, There is 
no free competition, and no prospect of any. The reduction of 
three dollars per ton to twenty-five dollars, with billets costing less 
than sixteen dollars, isa very poor compromise. The talk of the 
hour is the control secured by the Carnegie interest of lake ore 
properties, by which one stone kills two birds. The Rockefellers 
will not build a competing steel plant, and the Carnegies can put ore 
into their blast furnaces at lees cost, considering coke, than any 
concern in the United States. Sothe game goeson! The beam 
manufacturers have been wrestling with each other. The last 
meeting was over allotments, It looksas if it would hold together 
because of the prospects of heavy requirements being presented 
all through next year. Those who look for a smash up of our big 
steel combinations seem to forget that they have held their own 
through three years of exceptional dulness, A large amount of 
1897 business has been placed. In other branches there is dul- 
ness, but as stocks are low orders may be hurried in in January. 
Coke production is increasing rapidly again. The manufacturers 
are inclined to continue their cautious policy until the pressure for 
supplies is extrecnely urgent. The banks are declining to increase 
pi cat Collections are improving. The incoming 
administration is jA hearty accord with the leading bankers and 
manufacturers, azd it is said that measures will be inaugurated as 
soon as possible to harmonise public opinion on currency and tariff 
interests, which meritorious efforts will be watched by a very large 
voting force. 
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LAUNCHES AND TRIAL TRIPS. 


nx Monday week, Sir Raylton Dixon and Co, 
ocuae on their Cleveland Dockyards, 
Middlesbrough, a fine steel screw cargo steamer 
built to the order of Messrs. Elder, Dempster, 
and Co., of Liverpool. Her principal dimensions 
are 321ft. by 44ft. by 26ft. moulded, and she is 
built to Lloyd’s highest class, spar deck rule, 
with a large deadweight carrying capacity on a 
light draught of water. The spar deck is of iron, 
with poop bridge and forecastle decks of pitch 
pine. She is also fitted with six steam winches, 
five bulkheads, plate keel and bilge keels. The 
accommodation for captain, officers, and engi- 
neers is in house on bridge deck, with crew in 
topgallant forecastle. Triple-expansion engines 
will be fitted by Messrs, the North-Eastern 
Marine Engineering aneeey, Ltd., Wallsend, 
having cylinders 23in., d6in., 59in., by 42in. 
stroke, with two large boilers working at 160 lb. 
pressure. On leaving the ways the vessel was 
named Landana by Mrs. Leach, of Liverpool, 

On the 21st ult., Messrs. Ropner and Son, of 
Stockton, launched a steel screw steamer of the 
following dimensions, viz., length between per- 
pendiculars, 275ft.; breadth, 39ft. 7in.; moulded 
depth, 17ft. 6in.; which they have built for a 
West Hartlepool firm. The steamer is built off 
the part-awning decked rule, having poop and 
raised quarter-deck, her deadweight carrying 
capacity being 2680 tons on 164ft. The saloon 
and the cabins for captain and officers are fitted 
in the poop, whilst the engineers are accommo- 
dated in iron houses placed on the awning deck 
near the entrance to the engine-room. She is built 
with deep frames, leaving the holds entirely clear 
for cargo, and carries her water ballast in a 
cellular bottom and in the after peak. A!l labour- 
saving appliances are fitted for the economical 
working of the steamer, and also for the expedi- 
tious loading and unloading of cargoes. She has 
steam steering gear amidships and steering gear 
aft, four powerful steam winches,two large donkey 
boilers, patent windlass, stockless anchors, &2. 
The engines will work up to about 700 effective 
horse-power, and are by Messrs. Blair and Co., 
Ld., having cylinders 17}in., 294in., 50in., by 
36in. stroke, steam being supplied by two large 
steel boilers working at 210 lb. pressure. The 
steamer was named Oakby by Miss Ropner, of 
Preston Hall. 

The gunboat yacht Présidenté, of San Domingo, 
went down the Forth on the llth ult., on her 
official trial, after being practically renewed in 
everything except the original iron shell-plating 
and framework, and fitted with powerful new 
triple-expansion engines of the most modern type. 
The work has been done to the order of Messrs. 
Frame, Alston, and Co., of London, representing 
the Dominican Government, under the joint 
superintendence of Mr. George Macfarlane, 
Glasgow, and Mr. N. MacNicoll, of Messrs. 
MacNicoll and Co., Glasgow, the contractors 
being The Grangemouth Dockyard Company, 
Limited, Grangemouth, who entrusted Messrs. 
Hutson and Son, Glasgow, with the construction 
of the machinery. The highly satisfactory speed 
of 133 knots was got with easy steam and every- 
thing working smoothly. This steamer is much 
longer than the Restauracion, lately built for the 
Dominican Government, being about 205ft. b.p., 
but she has less beam. She is armed with seven 
Hotchkiss guns, four in barbettes, one at bow, 
and two at stern. She has a beautiful clipper 
bow with billet-head and scroll work, elliptic 
stern, and very fine lines, two decks, the upper of 
teak. The original wooden bulwarks replaced 
with steel plating, steam windlass, steam steering 
gear, electric lighting and search light, sumptuous 
apartments below aft for the president and his 
guests, spacious accommodation amidships for 
officers, large forecastle for crew, magazine and 
store-rooms below, long steel-plated deck-house 
and casings, with rooms for captain and engineers, 
and side houses under steering bridge. There was 
a large company on board, including Mr. Frame, 
of Messrs. wg Alston, and Co.; Mr. Taylor, 
Consul; Mr. Mellish, Vice-Consul; and Mr. 
Grieser, Special Commissioner from the Dominican 
Government. 

On the 23rd ult. the s.s. Cambrian, the largest 
and finest steamer yet built in the Hartlepools, 
left the ‘'yne, where she had been dry-docking 
and oe in cargo and bunkers, on her first 
voyage to New York. The vessel has been built 
to the order of Sir Christopher Furness, for the 
Wilsons - Furness line of steamers, to trade 
between London and New York. Her length 
over all is 464ft.; breadth, 49ft.; depth, 34ft.; 
and measurement capacity, 10,000 tons. A 
shelter deck is carried over the whole vessel, and 
above that a long bridge deck. Stalls are fitted 
under these decks to accommodate over 700 head 
of cattle. The bridge deck is also available for 
carrying horses, A large number of wide vents 
with revolving cowls have been fitted to supply 
fresh air to the cattle. 


werful steam winches with 
extra whipping drums to work from a large 
number of derricks. The engines are of the 
triple-expansion type, and have been provided by 
the Central Marine Engine Works of the builders. 
They are the largest set of engines hitherto built 
in the Hartlepools, the cylinders being 32in., 
54in., and 86in. in diameter, by 54in. stroke. 
They are supplied with steam at 185 lb. pressure 
by three very large boilers, worked on Howden’s 
forced draught system. The engines have been 
specially designed for the vessel, in view of the 
fact that she will be continuously engaged in 
North Atlantic work, all the parts being made 
exceptionally heavy. The engines and boilers 
are capable of producing about 4000 indicated 
horse-power, which will give the ship a speed of 
about 14 knots. The building of the engines and 
boilers and all accessory machinery, has been 
eee superintended throughout by Mr, 
. F. Kitching, the superintendent engineer for 
Sir Christopher Furness. Captain Manley super- 
vised the construction of the ship. After the 
usual adjustment of compasses by Mr. Baird, on 
behalf of the manufacturers, Messrs. Sir Wm. 
Thomson and Sons, Glasgow, and Mr. Berry, the 
local compass adjuster, the vessel had a trial 
revious to her proceeding on her first voyage to 
New York. There were present Captain Bristow, 
representing the owners; Mr. John Spear, the 


fitted, and nine 





In order that cargo may | ; 
be expeditiously dealt with, seven hatchways are | 





superintendent engineer for Messrs. Thomas 
Wilson, Sons, and Co., of Hull; Mr. Birrell, on 
behalf of Messrs. James Howden and Co., 
Glasgow; Mr. Kikkert, Dutch Naval engineer; 
Mr. Purvis, representing the builders of the ship; 
and Mr. T. Mudd, those of the engines, e 
engines ran in a perfectly satisfactory manner, 
all the working parts remaining quite cool and 
giving no trouble whatever. After discharging 
her visitors, the vessel proceeded on her voyage. 
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28,736. Generators, R. Belfield.—(B. G. Lamme, United 
States.) 

28,737, Enornes, B. A. Backstrom, London. 

28,738, HorsesHors, M. Muller, London. 

28,739. Lock1ne Pornts, J. Masson and J. Lochelongue, 
Liverpool. 

28,740. Rottinc Meta, P. Muller, London. 

28,741. Cap, K. Sigl, London. 

28,742. Puririers, H. B. Wright, London. 

28,748. Cuucks, E. H. Vogel, London. 

28,744. Frames of Lapies’ Bicycixs, 
London. 

28,745. Gas Heater, J. W. Carter and O. Goetze, 
London. 

28,746. Furnace Doors, H. N. Garrett, Bath. 

28,747. UNDER-CARRIAGES of VEHICLES, J. H. Booth, 
London. 

28,748. BorLers, F. A. Gardiner, London. 

28,749. AvuTomaTic Fivusnine CisTern, J. Minto, 
London. 

28,750. Mart Bao Fasteners, M. 8. Cody, London. 

28,751. TrRansmiTTiING Motion, E. P. L. Mors, London. 

28,752. SHors for Horses, F. A. Poupard, London. 

28,753. FLvorn CoveRING MATERIAL, U. R. H. Schmidt, 
London. 

28,754. Bicycies, J.G. McNaughten and L. Schultz, 
London. 

28,755. Prope tiine Vessexs, C. Odinet, London 

28,756. Facs Guarp, J. Miller, London, 

28,757. Gas Meter, W. Wingfield, London. 

28,758. CycLe Frames, W. Wingfield, London. 

28,759. Cycies, E. Edwards.—(7. Kiihne, Germany.) 

28,760. Drawinc-Boarps, R. Studte and A. Maurer, 
London. 

28,761. Brake, E. Grosz, London. 

28,762. PickLino CraD.es, G. L. Morris and J. Wil- 
liams, London. 

28,768. Puriryinc Soxivutions, J. Y. Johnson.—(The 
Electric Reetifying and Rejining Company, United 
States.) 

28,764. Etecrrotysis, F. Hurter and The United 
Alkali Company, Ld., London. 

28,765. MaRKING the Qua.ity of Oysters, F. How- 
croft, London. 

28,766. Pruematic Tires, M. M. Dessau and C. Vautin, 
London. 

28.767. CycLE SADDLEs, 
London. 

28,768. IonrT1InG Devices for Gas Burners, J. Canel- 
lopoulos and H. O. Kratz-Boussac, London. 


F. Griffin, 





H. W. Grattan - Plunkett, 


28,769. Rims and Tires for Cycies, G. H. Taylor, 
London. 
28,770. Game Apparatvs, E. L. Williams, London. 


28,771. Mirrors, J. B. Furneaux and H. J. Walker, 
London. 
28,772. Strowace of Cycies for Transport, D. Bain, 
London. 
28,773. Casino Iron with GuN-metaL, D. B. McCallum, 
London. 
16th December, 1896. 


28,774. Cycies, G. G. Exton, London. 
28,775. Frum Pressure Enoines, C. H. Beadle, 

London. 

28,776. AceTYLene Gas Geyerator, A. G. and A. J. 

Smith, Aberdeen. 

777. Towacco Pipes, W. H. King, Nottingham. 
Borer TusBes, W. M. Huskisson, London. 
28,7 Drivinc Gear of Cycies, C. Warner, Brox- 

bourne, Herts. 

28,780. PortigRE Rops, W. J. Richards, Wells. 
28,781. Launpry Cream Composition, H. A. Wild, 

Sheffield. 

28,782. WHeEeExs, F. Cowlishaw, Sheffield. 
28,783. Securine the Tuse Enps of BicycLe FRAMES 
to their ConnecTinc Lucs, W. Smith, Longport, 

Staffs. 
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28,784. SHirt and CoLiar Stups, J. M. Houghton, 
| 28,886. Drying ORGANIC MATERIALS, 


Birmingham. 
28,785. Section Suutrer, B. A. Muspratt, Southsea. 





28,786. Rest Stanp and Lock for Cycizs, F. Comyn, | 


London. 
28,787. ADVERTISING, W. Freeth, London. 


5,157. 


28,788. SasH Live Fasteners, J. T. Haynes, Bideford. 


28,789. Giaze for Clay Tosacco Pipgs, C. F. Ravenhill, | 


Gloucester. 
28,790. Smoorurne Irons, C. Kennedy and J. M. Haig, 
Glasgow. 
28,791. SmMoKiING Pipes, W. F. Morison, Glasgow. 
28,792. VatvE GEAR ARRANGEMENT, J. Kay, Man- 


| 28, 


28,816. Mopr of Constructine Tires, P. Finucane and 
J. H. Ryan, Dublin. 

28,817. ALARM for RatLway Carriaces, H. Holmes, 
Manchester. 

28,818. WHEEL ATTACHMENT for Cycies, F. Perrin, 
Handsworth, Staffordshire. 

28,819. HyDRAULIC PRESSURE-REDUCING VALVE, W. R. 
Harrison and W. M. Jefferson, London. 

28,820. Pweumatic Tires, C. Wokes, London. 

28,821. Tires, F. Billing and W. E. Partridge, Bir- 
mingham. 

28,822. Pneumatic Tires, T. J. Curry, Birmingham. 

28,823. CLEARING YARN and THREaD, J. E. Hamer, 
London. 

28,824. Cuimngy VENTILATING CowLs, T. Martlew, 
London. 

28,825. SwiveL Bracketand Can for Hotpinc Bossiys 
in Sprnninc Frames, F. Rawcliffe, J. Eastwood, and 
R. Clegg, London. 

28,826. BOTTLE- CARRYING APPARATUS, 
London. 

28,827. PropeLiLinG Cycvues, J. 8. Hainsworth, London. 

28,828. PrepayMENT Gas METERS, W. and W. H. Cowan, 
Edinburgh. 

28,829 Roor Suprortine Frames, R. J. 
London. 

28,830. Rartway Cuarrs, J. Regan, London. 

28,831. Key for the Spoke Nippies of Cycues, W. B. 
Lake and E. F. Elliott, London. 

28,832, Brake for SasH Weicuts, G. C. Brown, jun., 


B. Turner, 


G. Fraser, 


gow. 

28,883. MecnanicaL Power for Cycies, J. Ridge, T. 
Mutton, and H. E. Hupton, Brighton. 

28,8384. Curtain Hoox and Pix, J. Mayo, London. 

28,835. Dryrnc Tea, H. Hemans, London. 

28,836. Stee., J. W. Spencer, London. 

28,8387. Gas Enornes, R. M. Paterson, London. 

28,838. Motor Enoines, G. W. Hart, London. 

28,889. CycLte Sappies, H. W. Grattan-Plunkett, 
London. 

28,840. Serriine Sups, A. J. Inston and E. Ramsden, 

on. 

28,841. VELOcIPEDES, C. 

mdon. 

28,842. Gas Enounes, F. E. Culver, London. 

28,843. Botte, F. Nery, London. 

28,844. Inpoor CriIcKET Game, A. Barns and F. Good- 
win, London. 

28,845. Firinc OrpNnance, F. Weldon, London. 

28,846. Foor Batus, P. H. Pendergast, London. 

28,847. SaND-paPERING Macuines, D. Young.—(J. B. 
Locke, United States.) 

28,848. Scarr Pins, A. A. Straight, London. 

28,849. CommunicaTING Motion, J. Thomas, A. Martin, 
and D. Forbes, London. 

28,850. Motive Power for Veuicies, H. Lane, London. 

28,851. ELecrricaL MAKE-AND-BREAKS, H. H. Leigh.— 
(C. Milde, Sons, and Co., France.) 

28,852. CycLe Gear, H. T. Adolff, London. 

28,853. Or Burners, W. P. Thompson.—({The Con- 
tinental Gas Gliihlicht Actien Gesellachaft ** Meteor” 
vormals Kroll Berger and Co., Germany.) 

28,854. MEASURING SUBSTANCES, W. P. ‘'hompson.—_(A. 
Meiani, Italy.) 

28,855. SHEET METAL-BENDING MACHINE, 8. Nevole, 
Liverpool. 

28,856. Ice REFRIGERATING APPARATUS, William Bros., 
Manchester. 

28,857. A Game of Sk11t, F. Pinder, Birmingham. 

28,858. Furnacgs, J. Koégler and F. Schriter, Liver- 


F. Lavender and T. Fane, 


pool. 

28,859. Grinpinc CarRpDING ENGINE Fats, P. H. 
Allsopp, Manchester. 

28,860. GuNs, T. Southgate, London. 

28,861. Macuine Guns, R. Prado, London. 

28,862. Sprines, A. E. Alexander.—(R. Janney, United 
States.) 

28,863. CycLe Brakes, F. W. Suter, London. 

28,864. Frat Piates of Lea:HER, C. Huber, London. 

28,865. ConTROLLING Pistons, C. Huber, London. 

28,866. SrEERING Motor Cars, J. Geisenhof, London. 

28,867. Motor Van, J. Geisenhof, London. 

28,868. Stoves, H. Briesemeister, London. 

28,869. Bune CLosurREs, 8. Salomon, London. 

28,870. MakING SILK to LOOK LIKE Cotron, O. Seyfert, 
London. 

28,871. Fasrentne Carpets, W. Battensby, London. 

28,872. Foot Barus, P. H. Pendergast, London. 

28,873. CycLe Racks, J. Gore, London. 

28,874. Measurinc Liquips, W. Bradney and H. 
Barringer, London. 

28,875. CLEaNninG Boots, F. Tuma, London. 

28,876. Dress for Lapy Cycuiists, M. and D. F. 
Pedersen, London. 

28,877. Kitns, H. Kolshorn and G. Strecker, London. 

28,878. CycLe Sappigs, C. Frohnhauser, London. 

3,879. FiRE-GRaTES, M. F. M. Mulready, London. 

30. STEEL, C. de E. Llatas, London. 

,881. Cooirnc Grain, W. Byers, London. 

28,882. DELIVERING QuaNntTiTIEs of Cocoa, W. J. H. 
Jones, London. 

28,883. Tires, R. G. Bolam, London. 

28,884. Execrric Distrisution, A. B. Blackburn and 
W. L. Spence, London. 

28,885. PRoTecTING Pipes, R. Barton, London. 

H. Higgins, 






London. 

28,887. InrLaTine CycLe Pumps, A. Norreys, London. 

8. Wats, E. Homan, London. 

28,889. ExpLosives, G. Kynoch and Co., Ltd., and 
A. T. Cocking, London. 

28,890. NiTRO-GLYCERINE, G. Kynoch and Co., Ltd., 
and A. T. Cocking, London. 

28,891. SuutpHuRic Acip, G. Kynoch and Co., Ltd., 
and A. T. Cocking, London. 

28,892. VaLve Gear for Gas ENarnNEs, C. Wood, London. 

28,893. FrrE Retort, G. and A. Naylor, London. 





| 28,894. CycLe Brakes, W. Conrad, London. 


chester. 
28,793. Motive Power for Toys, &c., W. G. Maclvy, 
London. | 
28,794. Sarery Bicycte, H. M. Goodman, Bir- | 


mingham, 


28,795. OsviaTinG the Ratriine of Winpow SasHEs, J. } 


J. Allen, Bradford. 


28,796. MeasuRING Soiips and Liquips, C. E. Row- 


lands, Bristol. 
8,797. Arr TusE, J. M. Long, Manchester. 
f 3. DressGuarRDs, F. Bagnall, Coventry. 







roroe 


Naish, Glasgow. 

28.800. FricTIONLEss Packinc, W. and J. McIntyre, 
jun., Glasgow. 

28,801. Hotprnc Brakes in Position upon Cycxes, J. 
1. Cooper and J. W. Lucas, Sheffield. 

28,802. PREPARING LeatueErRs for Tires, A. Pullan, 
London. 

28,803. TELEscopic TrussELS, J. H. Heathman, London. 

28,804. CLeaninc BorrLe Necks, 8. J. Farnsworth, 
Sheftield. 


). PRosECTING ANIMATED PxHoroorapns, J. W. L. | 


28,805. Toy Motor Car, G. W. Chambers and J. T. | 


Grant, London. 

28,806. Game and VERMIN Trap, J. Davidson, Holk- 
ham, Norfolk. 

28,807. Cover for Fryinc Pans, &c., R. York, Bir- 
mingham. 

28,808. SELF-ADJUSTING APPLIANCE for Gavoine the 
Equat Distances between the Spoke Hotes in 
VELOCIPEDE Rims, J. I. Cooper and J. W. Lucas, 
Sheffield. 

28,809. Boor CLEANING AppLiance, F. F. Kemp, 
London. 

28,810. SuBSTANTITIVE TrIsAzo CoLoURING MATTERS, 
W. E. Heys.—(The Chemical Works, formerly Sandoz, 
Switzerland.) 

28,811. Spryninc Macuines, W. E. Heys.—(C. Martiaot 
and A, Galland, France.) 

28,812. PropeLtinc CarriacEs, E. C. Buik and G. 8. 
Ullathorne, London. 

28,813. PHotoGRAPHIC CHANGING Boxes, C. E. Pec- 
zenik, London. 

28,814 Empossinc Canvas or Paper, W. 8. Morton, 
Glasgow. 

28,815. Macuinery for Makina WHEEL Spokes, J. 
Batey, Dublin. 





28,895. Furnaces, L. A. J. Krenzien, London. 


17th December, 1896. 


28,896. CONVERTING RECIPROCATORY 
Rotary, J. Lewis London. 

28,897. CycLe Coc Gearine, R. Kennedy, London. 

28,898 PREVENTING Loss of PROPERTY, M. A. Knowles, 
Leeds. 

2 9. Tennis Bats, A. E. L. Slazenger, London. 

0. TwisTinG Fires, A. W. Metcalf, Belfast. 

28,901. PNeumatic Tirgs, C. Merington, London, 

28,902. FLyers of Sprnninc Frames, J. Wooller, London. 

28,908. CycLE Pepats, W. Wykesmith, Wimborne. 

28,904. UnicycLe Rattway Carriace, R. L. Bridger, 
London. 

28,905. Suip’s BuLKHEAD Doors, G. L. Johnson and 
R. Upward, London. 

28,906. Heat in Seep GERMINATION, E. E. Chaplin, 
Bassetts, Little Baddon, Essex. 

28,907. Motor, J. Fielding, Upton St. Leonards, 
Gloucestershire. 

28,908. CoIN-FREED MEcHANISM, A. E. Box, Liverpool. 

28,909. Reparrnine Coverincs for Feet, T. Gare, Man- 
chester. 

28,910. Printinc Macuines, F. E. Bartle and A. H. 
Gibson, Leeds, 

28,911. Brakes, E. R. Royston and F. J. P. Chees- 
brough, Liverpool. 

28,912. AppLyinc Force, C. Gordon, London. 

28,913. CLosine Jars, C. H. Cobbold and W. Brooke, 
Barnsley. 

28,914. Rutinc Macuines, A. L. Barber and 8. Waite, 
Birmingham. 

28,915. Vatvgs, T. and J. Ayliffe, Cardiff. 

28,916. BLinp Wessine, R. Baker, Nottingham. 

28,917. CaLeNDaR, R. A. Essery, Bristol. 

28,918. Facttiratinc SEwaGeE Disposat, A. P. I. 
Cotterell, Bristol. 

28,919. Winpinc Yarns, M. E. Eastwood -Cooper, 
Blackpool. 

28,920. Foor Rests, G. W. Hawser, Birmingham. 

2x,921. Joints, C. E. Skinner, Birmingham. 

28,922. Crcies, W. Maxwell, Glasgow. 

28,923. Bicyces, T. White, Glasgow. 

28,924, SHack Le, C. Chitty, Bromley, Kent. 


Motion into 











28,925. Box Looms, 8. Learoyd and W. H. Taylor, 
Bradford. 

28,926. Boxes, R. L. W. Atkinson and W. H. Aldred, 
Manchester. 

28,927. Knitt1Inc Macuines, J. W. Watts, Leicester. 

28,928. ConpensaTion of Steam, O. Mobius, Birming- 


ham. 

28,929. Ties, E. R. Royston.—(J. 8. Rigby, Belgium.) 

28,930. Pweumatic Tire Atracuuents, L. O. Michael, 
Birmingham. 

28,981. Feepinc Game, J. Fisher, Newmains, Lanark- 
shire. 

28,932. Proputsion of Tricycies, G. a B. Terrell, 
London. ‘ 

28,933. Securine Tires to Rims, J. Browne and J. 
Preece, Dublin. 

28,934. Musica. InstRuMENT, J. P. Clarke and R. Burn, 
London. 

28,935. BrusHes, &c., H. Akeroyd and T. Lupton, 
Bradford. 


28,936. Fastentnc Mop Heaps, J. Greenwood and H. 
Maudsley, Accrington. 

28,987. VeLocipepEs, H. Stanbridge, London. 

28,938. SappLes, W. Brampton, Birmingham. 

28,939. Borters, J. R. Watson, London. 

28,940. Baskets, J. Cornwall, London. 

28,941. Fixinc Pyeumatic Tings to WHEELS, C.J. Parry, 
London. 

28,942. VeLocipepes, H. Stanbridge, London. 

28,943. Pwevmatic Tires for Cycies, J. 8. Martin, 
Dundee. : 

28,944. CurteR, M. L. Horspool, Llangollen. 

28,945. Brake, F. E. Otto, London. 

28,946. Tires, J. W. Smallman, Nuneaton. 

28,947. Urinisinc Weicut, J. M. Hall, Lancaster. 

28,948. Sprine Frat, J. R. Churchill, Hathersage, 
Derbyshire. 

28,949. Bacs, T. Orr, Glasgow. 

28,950. Makinc Water Cotours, F. Beindorff, Bir- 
mingham. 

28,951. AvuTomaTic Megasurinc Tap, J. Delahunt, 
London. 

28,952. Sappie, J. R. Ockford, Stroud. 

28,953. Cycies, E. H. Barber, London. 

28,954. Suarts, J. Evans, London. 

28,955. TELEGRAPHING, A. C. Brown andG. R. Neilson, 
London. 

28,926. Orcans, R. P. Ibach, Germany. 

28,957. Dust Pans, A. W. Brown, London. 

28,958. Bicycies, A. J. Battersby, London. 

28,959. PHorocRaPpHIc Dark Rooms, W. T. Ferguson, 
London. 

28,960. PREPAYMENT Meters, J. Tourtel and The 
Tourtel Gas and General Engineering Company, Ld., 
London. 

28,961. Borers, J. Weir, London. 

28,962. ComBininc Closet and Sixx, J. and 8. D. 
Dibble, Birmingham. 

28,963. KoLLER, W. Smartt, London. 

28,964. ConnecTiInG MeTatuic Tuses, W. Waring, Bir- 
mingbam. 

28,965. ConNEcTING METALLIC TuBEs, W. Waring, Bir- 
mingham. 

28,966. Fastentnc Device, E. Kaiser, London. 

28,967. Kerries, W. and I. Darby, andJ. H. Punchard, 
London. 

28,968. Oxy-PHENOXACETIC AcIDs, L. Lederer, London. 

28,969. AcrTYL and Lactyt Derivatives, L. Lederer, 
London. 

28,970. Emprocation, W. Skidmore and F. H. Day, 
London. 

28,971. Bicycie Support, G. O. Rimington, London. 

28,972. Trres, J. P. A. Bowley, London. 

28,973. ALTERNATING CURRENT TRANSFORMERS, J. A. 
McMullen, London. 

28,974. Measurinc Suppty of MarTeriats, J. Engels, 
London. 

28,975. Frames for VeLocrpepes, R. A. P. Taunton, 
London. 

28,976. Power TraNnsMiITTING CHatrns, T. D. Dundas 
and G. Senior, London. 

28,977. SHeer Dettverinc Mecnanism, R. Miehle, 
London. 

28,978. Breap, A. Weissenthanner, London. 

28,979. Gas Motors, N. Roser and J. Mazurier, 
London. 

28,980. VuLcanisers, C. S. Howe and J. W. Langley, 





London. 

28,981. FrreELicHTers, T. F. and W. R. Williams, 
Liverpool. 

28,982. Psyeumatic Tires, R. J. Scofield and R. 


McBurnie, Manchester. 
28,983. Suip’s TeLecrapH Apparatus, P. Douglas, 
H. J. Beswick, and H. M. R. Maddick, Liverpool. 
28,984. Dyerne of ANILINE Biack, J. C. Hamer and J. 
Haslam, Manchester. 

28,985. Morors, C. D. Jenkins, London. 

28,986. Stipe Rests, L. Colas, London. 

28,987. CrcLE Brake, G. J. Wardill, London. 

28,988. Raisinc Napon TEexTILe Fasrics, H. Grosselin, 
London. 

28,989. APPAREL, A. Marx, London. 

— <i with Fiuips, H. H. Leigh.—(A. Cruz, 

rance. 

28,991. CHancine the Speep of Suarts, P. Lemaire, 
London. 

28,992. Dentat Hammers, F. E. Zierler, London. 

28,993. Seats for Omsinus CarriacEs, A. H. Pasmore, 
London. 

28,994. PweumaTic Tires, C. A. and F. R. Bluemel, 
London. 

28,995. Drivinc Gear of VeLocipepes, A. S. Barber, 
London. 

28,996. Rotary Steam Enoines, J. Richardson. London, 

28,997. CURLING Frames, G. Wright and W. E. Webb, 
London. 

28,998. BicycLe Construction, G. F. Redfern.—(J. F. 
Black, Canada.) 











28,999. Carts, E. C. Blackstone and J. W. Goodwin, 
London. 
29,€00. Hearne, P. J. E. E. Chambost, London. 


. Saape Brackets, J. H. Brown, London. 

. NAILLEss HorsesHoes, I. Riess, London. 

. Vatves, W. G. Prescott, London. 

. Ecc Beaters, H. W. Mason, London. 
ToVEsS, 8S. L. Richards, London. 

6. Huss for Wueets, W. H. Wheatley.—(G. E. 
Strauss, United States.) 

29,007. Water WHEELS, G. Curry, London. 

29,008. Brakes, A. Hadik, London. 

29,009. INCINERATION of GARBAGE, J. F. G. de Bonardi, 
London. 

29,010. WHEELS and Tires, H. C. Seddon, London. 

29,011. Impact Toots, J. F. Clement, London. 


18th December, 1896. 


29,012. Sea Watts, A. Doig, London. 

29,013. Motive Power Enornes, J. B. Scammell and 
E. A. Muskett, London. 

29,014. VaLves and VaLve Gear, J. Shenton, Oldham. 

29,015. Corron Corps, H. O. Hutchinson and W. and 
J. Hutchinson, Ld., Manchester. 

29,016. Cotron Corps, H. 0. Hutchinson and W. and 
J. Hutchinson, Ld., Manchester. 

29,017. WaTER Heaters, J. McMeekin, Glasgow. 

29,018. Brake, J. H. Hancock, Liverpool. 

29,019. Rockine Cuarrs, J. Davies, London. 

29,020. Lock and Latcn, J. Rigby and A. Greer, 
Ashton-in-Makerfield, Lancs. 

— LockstitcH SEwinc Macuineg, T. Cockbain, 

celes. 

a TorLet TaBLes, W. Stewart and J. W. Pollock, 
Jovan. 

29,023. Pepa Cuips, H. W. Sansom, Nottingham. 

— Stone BrReakinc Macuines, 8. Mason, Lei- 
cester. 

29,025. Cyrctes, C. E. Bell, Manchester. 

29,026. PREPARING Dies, W. Savage, Longport, Staffs. 

29,027. Curtain Rivas, F. H. Haill and W. Plowright, 
Manchester. 

29,028. Tires, F. S. Wilioughby, Manchester. 

29,029. A Macurne to be Driven on Lanp, in WATER 
or on Icz, D. McColl, jun., Glasgow. 
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29,030. ExpLoston Morors, C. A. Embleton, Middles- 
brough. 
29,031. Sarps’ Furniture, W. P. Hoskins, Birmingham. 
29,082. Sprep Gear, H. C. Simpso. and J. and B 
Hazel, London. 
29,0388. Macuinery for Formine Warps, J. H. Stott, 
Manchester. 
29,084. Sprnninc Macuryery, 8S Lowden, Dundee. 
29,035. SHELVING Books, P. C. D. Warren, Dublin. 
29,036. Auromatic Reeutators, J. Easthope, Barrow- 
in-Furness. 
29,087. Bowis for TREATING TEXTILE Fasrics, C. L. 
Jackson and E. Hornby, Manchester. 
29,038. SHARPENING CUTLERY, A. M. Lawson, Glasgow. 
29,0389. BorLers, C. Boddy, Manchester. 
29,040. Hoxtpinc Corps, J. Entwisle.—(Z. D. Bejfa, 
Italy.) 
29,041. Stream Generators, J. H. Rosenthal, Glasgow. 
29,042. Riries, J. R. Watson, London. 
29,048. Mupevarps, A. Holt, Liverpool. 
29,044. Friction CLutcHes, J. Walker, Bradford. 
29,045. Ccrs Biocks and CHANNEL B iocks, J. Ham- 
blet, Birmingham. 
29,046. Cocoa, E. H. Tomkins, F. W. Goodeve, and H. 
Hackett, Birmingham. 
29 047. SEPARATING APppPaRATus, B. G. 
London. 
29,048. Birxp Corps, C. H. and G. H. Cutting, Derby. 
29,049. Puzzye, A. Clarke, London. 
29,050. WarTer-Lamp, S. A. Greene, Winchester. 
29,051. Srreet Lae s, J. D., J., and F. Wright, New 
Ferry, Cheshire. 
29,052. CataLocue Hotper, C. A. Hunter, London. 
29,058. Lamps, A. J. Loftus, London. 
54. TrrEs and Rims, H. Stanbridge, London. 
5. Trres and Ris, H. Stanbridge, London. 
56. WeavinG Frinez, J. Kippax, London. 
7. Gas Mantes, J. Edwards, London. 
Opentne Borttes, J. Kurtz, Birmingham. 
29,059. TREATING WoopEN Scrraces, J. Thomas.—(F. 
Recke, Germany.) 
29,060. SprinG Cups, R. S. Horne, London. 
29,061. Rutinc Macurxe, E. Graber and L. Hepworth, 
Londor. 
29,062. Drivine Gear, J. Favets, London. 
29,663. Game, C. J. Griffith, London. 
29,064. ATMOSPHERIC Poker, F. A. Wheeler, London. 
29,065. KetTrLe Stanp, J. and P. J. Britten, London. 
29,066. CHLorine, E. J. Hunt and E. F. Watson, 
London. 
29,067. SrLENT ConDENSER, E. Turner, London. 
29,068. SprnDLEs, T. A. Boyd, Glasgow. 
29,069. CarriaGE Lamps, C. R. Lloyd, London. 
29,070. Bow:s, F. W. Ingram, London. 
29,071. CarriaGE, H. W. Hollis, London. 
29,072. Pen, M. Heinzelmann and P. Schwarz, London. 
29,073. Pen, M. Heinzelmann and P. Schwarz, London. 
29,074. Cyciinc Dress, M. J. Martin and G. W. Johns, 
London. 
29,075. Screw Grip, J. Campbell and J. Telfer, London. 
29,076. IenrTING Gas, J. F. Duke, London. 
29,077. Penno.pers, J. Taylor, London. 
29,078. Re-rittine Borties, W. W. Curties, London. 
29,079. SHogs, T. D. and J. F. Richardson, Walsall. 
29,080. Furnaces, J. W. Spencer, London. 
29,081. Ecectric Lamps, W. E. Gibson, London. 
29,082. Typewriters, J. R. Greenhalgh, London. 
29,083. Crosinec Botries, C. A. M. Fennell, London. 
29,084. LanpinG Nets, W. and J. J. Hardy. London. 
29,085. Razor and SHARPENER, R. H. Abrey, London. 
29,086. SHut-orr Vatves, Galloways Ltd. and J. H. 
Beckwith, London. 
29,087. Low-waTER ALARM. T. Hughes, London. 
29,088. Pumps, La Société Ziegler Freres, Liverpool. 
29,089. Sprsnine Frames, S. H. Brooks and T. Good- 
behere, Manchester. 
29,090. Rep Ox1ng, T. T. Sill, Liverpool. 
29,091. WaTrer Gavces, J. Thomas, Liverpool. 
29,092. Watkine Sticks, W. Hall and P. 
Liverpool. 
29,093. FasTentnc Hanpies to Knives, F. Kaeferle, 
Liverpool 
29,094. Poucnes, W. W. Horn.—{Erianger and Co., 
Germany.) 
Tires, T. W. Tupper, London. 
$. PorTIERE Rops, W. A. Hudson, London. 
7. OTTER Boarps, J. R. Smith, London. 
. Speep Gear, A. G. Cooke, London. 
. Cycies, H. Stasny, London. 
. Liresvoy, H. H. Lake.—(R. Archibald, Van- 
courer.) 
29,101. Gas Encives, H. Maxim, London. 
29,102. Cycre Lock, M. B. Fitzgerald and 8. Rollason, 
London. 
29,103. Supportine Sapp.es, F. Kingsbury, London. 
29,104. Wixcues, T. Petersen, London. 
. TrrEes, M. M. Dessau, London. 
3. Trres, H. W. Gratton-Plunkett, London. 
7. TELEPHONE EXCHANGE, M. F. Hill, London. 
Harr-pins, J. Vibert and J. Desruol, London. 
. Pavine Biocks, W. H. Coward, London. 
29,110. Brcycies, B. M. Lindwall, London. 
29,111. Draveut Exciuper, A. E Nicholson, London. 
29,112. Pocket Corn Houper, J. L. Bertin, London. 
29,113. KitcHEeN Rances, R. W. Barker.—(0. H. Jones, 
South African Republic.) 
29,114. Brakes, W. Reutemann. London. 
29,115. Storace Batreriss, F. King, London. 
29,116. Enerngs, L. A Tolch, London. 
29,117. Preparine Motive FivIn, E. Field, London. 
29,118. Macuine Guns, The Hotchkiss Ordnance Co., 
Ld.—(L. V. Benét and H. A. Mercié, France.) 
29,119. CycLe Frames, G. H. Copp and The Pneumatic 
Compensation Cycle Company, Ltd., London. 
29,120. Conpuits for ExectricaL Traction, J. E. 
J. E. 


Dickson, 


Leonard, 


Waller, London. 

29,121. ExLecrricat Firrincs for Conpvits, 
Waller. London. 

29,122. Venicte Wueers, I. Klein. —(R. E. 
Pierron, Ave'ria.) 

29,123. Recorpinc Pressvure3 in Ain ResERvorRs, J. 
H. and J. M. Holman, London. 

29,124. Stipe VaLveE Motion, V. Popp, London. 

29,125. RecHarcinc the REsEeRvoIRS of TRAMCARS 
worked by CompresseD Arr, V. Popp, London. 

29,126. CoMPREssED AIR LocoMoTIVE CARRIAGES, V. 
Popp, London. 

29,127. Tire, C. F. F. von Willemoes-Suhn and H. L. 
Witte, London. 

29,128. Pweumatic TrrE Arr VaLves, W. H. Johnson, 
jun., London. 

29,129. Bencn Screw Vices, C. B. Eastick, London. 

29,130. Coat Trimmers, D. M. Evans, London. 

29.131. Biotrtine Paps, P. Ashbery, London. 

29,132. Pweumatic Tires, H. Sheaf, London. 

29,133. Automatic DeLtvery Houper for PILt Boxes, 
H. van Biene, London. 

se and Banps for Brooms, &c., A. Roberts, 


Cuny- 


‘ord. 
29.135. Moror-carR BRAKE, C. Rose and E. 8. Greenard, 
cn. 
29,136. Straps or Banps, T. J. Briant, London. 
2,137. WHEEL AXLEs and Busues, W. Rendall, London. 


19th December, 1896. 


29,138. FLoor CovERING MATERIAL, S. O. Cowper-Coles, 
London. 

29,139. Jies for Borinc CycLe Brackets, A. H. M. 
Close, Birmingham. 

29,140. Trres, J. E. Rogers, Birmingham. 

29,141. Pozzve, A. E. Rubery, jun., London. 

29,142. AUTOMATIC BoTTLE Stopper, A. T. Crosweller, 
London. 

29.143. Cottar Srups and Brrroys, C. H. Collins, 
Birmingham. 

* ~ en Cuiutcues, J. Woodhead and J. Cooke, 


ord. 
29,145. CycLe Proputsion, J. Woodhead and J. Cooke, 


ord. 

29,146. CurTarn Rops for Scnoots, F. H. Fisher, West 
Bromwich. 

29,147. EXCENTRIC GEARING, J. Sloan and T. W. Cal- 
lander, Glasgow. 





29,148. Water Waste Preventers, A. B. Milne, Bir- 
mingham. 

29,149. Fastentne for Lapres’ Hats, M. Way, Bir- 
mi . 

29,150. Dveinc Woot, F. A. Gatty and Co., Ltd., and 
and V. H. Gatty, Manchester. 

29,151. BrickMaKING Macuines, T. C. Fawcett, Ld., 
and T. C. Fawcett, Halifax. 

29,152. Roap Inpicator, A. C. M. Hogg and J.C. T. 
Murray, London. 

29,153. LeveR WEIGHING Macuines, H. Pooley, jun., 
Liverpool. 

29,154. Printinc of Carico Russell, 
Glasgow. 

29,155. Name Piates for UmBrevias, W. A. Newcomb, 
Liverpool. 

29,156. CycLtE Dress Guarp Firtinas, W. Shirley, 
Birmingham. 

29,157. Writrnc and DrawinG APPLIANCE, A. Ashley- 
Biggs, London. 

29.158. InpicaTinc whether the Stor Cocks of AIR 
Brakes of the WesTinGHOUSE TYPE are OPEN or 
Suct, E. Clennett, Stockton-on-Tees. 

29,159. Rorary Curtrer, J. H. Bowes, Elland, Yorks. 

29,160. BRICKMAKING MacHINE, A. Wragg, Burton-on- 
Trent. 

29,161. CHAINLEss Gear for Cycues, J. FitzGerald, 
Belfast. 

29,162. Buankets for Printinc Macuines, A. Ash- 
worth. Manchester. 

29,163. Crc.es, J. W. Smallman, Nuneaton. 

29,164. SypHon Heaps for Borries, J. W. Hudson, 
Mansfield, Notts. 

29,165. Fancy Brean, H. Black, Glasgow. 

29,166. Cup for Lapies’ Fur Neckets. J. A. C. Millar, 
Glasgow. 

29,167. Corks or Bunas, J. Shirra, Glasgow. 

29,168. ACETYLENE Gas, E. Richard-Lagerie, Brusse's. 

29,169. Copy Hoxpers for TyPEwRITERS, T. G. Norris, 
London. 

29.170. ADVERTISING 
Crowther, London. 

29,171. Nut-Locks, O. A. Norlund and C. E. Hoodley, 
London. 

29,172. Drivinc Gear for Cyrcies, W. Davies, Man- 
chester. 

29,173. Price Tickets for Goops, F. and C. Barker, 
Leeds. 

29,174. Mecnanicat Toys, R. J. Boyce, Norwich. 

29,175. TurBrines, L. Bollmann and 8S. Kohnberger, 
London. 

29,176. Drittinc Macuryes, J. Hewitt and T. Pollock, 
Manchester. 

29,177. Securine Cycies from TuHert, M. Michelsohn 
and 8. Wolf, Karlsruhe, Germany. 

29,178. ATmMospHERIC Gas BurNER, C. T. Robinson 
and 8. J. Prescott, London. 

29,179. Bank CHEQuvEs, J. Dobson, London. 

29,180. EXHIBITING ADVERTISEMENTS, A. H. Harrison 
and A. B. Clapperton, London. 

29,121. Mupevarp for Cycies, J. W. Frings, Gosport. 

29,182. FEED-waTER Recucartors, J. W. Reed, London. 

29,183. CycLte Huss, R. A. P. Taunton, London. 

29,184. Boats, E. G. Barnes, London. 

29,185. Parcet Lapses, W. T. and H. C. Burall, 
London. 

29,186. Comprnep Latcu Lock and ALaRM, B.G. Hall, 
Birmingham. 

29,187. INLayinc Lrvo.evo, J. Boyd and J. Donovan, 

ondon. 

29.188. AcETYLENE Gas, W. P. Thompson.—(L. L. i. 
Gérard, France.) 

29,189. Game, W. P. Thompson.—(S. WW. Rowse, South 
Africa.) 

29,190. Srrikine Matcues, W. P. Thompson. —(La 
Société Duquesne and Pegat, France.) 

29,191. ELecrricaL Communication, F. J. Longton, 
London. 

— Stanps for UmBrecxas, J. A. Gregory, Liver- 

ol. 

29,198. PLoucH and SasH-FILLISTER Piane, W. Kim- 
berley, London. 

29,194. Boat Saits, W. G. Wilson and P. 8. Pilcher, 

ondon. 

29,195. Paoto Cover, P. T. Johnson, London. 

29,196. Drivinc Gear for Roap Locomorives, A. 
Mathieu, London. 

29,197. LeaTHER Ro.uers, J. W. Gregory and W. 
Clough, London. 

29,198. Pipe CLEANER, A. W. Sale, London. 

29,199. HanDLEs, C. Cox, London. 

29,200. Covers for Pneumatic Tires, J. 
London. 

29,201. Crank Lever, K. Chuman, London. 

29,202. Brown Coat, D. Nagy, London. 

29,203. Preumatic Sprines, W. and D. Doig, London. 

29,204. Stass, P. M. Berger, R. C.G. V. Waldbaur, and 
F. E. Worlitzer, London. 

29,205. Steam Pump, T. T. Tucker, London. 

29,206. LatHe SHaPinc CoNnTRIVANCE, A. Kutscher, 
Cologne. 

29,207 Metattic Pips Jornts, J. Aird, London. 

29,208. THRasHING Macurnes, J. Hornsby, J. H. Sams, 
and R. Edwards, London. 

29,209. Hats, J. Landau, London. 

29,210. Drivinc Gear, A. H. Smith, London. 

29,211. Hypravtic Forcinc Presses, C. Huber, 
London. 

29,212. Cement, Petrifite, Ld.—(J. Steiger, Greece.) 

2¢,213. Beps, F. H. Bertram and M. Toussaint, Aix-la- 
cUhap2lle, Germany. 

29 214. TrEaTmMEeNT of RueEvmatism, J. J. O'Sullivan, 
London. 

29.215 Sream Borers, La Compagnie de la Chandiere 
Mixt>, London. 

29 21¢. Cricket Stumps, W. E. and B. Nutt, Eastleigh, 


Fasrics, T. 


on VEHICLE WHEELS, J. A. 


Hollis, 


ants. 
29.217. SE T, A. Geering. London. 
20,218. Brakes, C. L. Tweedale and J. R. Hancock, 


London, 

20,219. Domestic Fire-crates, H. P. V. Dusen, 
London. 

29,220. Stictnc VEGETABLES, M. Hirschlaff, London. 

29,221. Covers for Pneumatic Tires, A. Jezzi, 
London. 

29,222. Prorector for PNeumatic Tires, J. Newbery, 


London. 
29,223. Water Purirication, I. 8S. McDougall, 


mdon. 
29,224. Mecuanicat Fitters, I. 8. McDougall, 
mdon. 
29,225. Fasric, H. H. Lake.—(G. Frattini, Italy.) 
29,226. DyNAMO-ELECTRIC MacHines, H. H. Lake.— 
(Cie de U Industrie Electrique, Switzerland.) 
29,227. TeLecrapHy, C. K. von Blumencron and B. 
Schoffler, London. 
29,228. Umpre.ia Hats, L. W. Nathan, London. 
29,229. Puzziz, W. F. and C. B. Wickham, Worthing. 
29,230. Weavinc Diacrams, L. Kleinberg and J. 
Szozepanik, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gasette. 


567,104. Rotary Enainz, E£. M. Lindfors, Cleveland, 
Ohio.—Filed April 6th, 1896. 

Clain.—{1) In a rotary engine the combination 
with a cylinder, a rotary piston provided with a steam 
recess and ridge in the recess, of a star abutment, 
adapted to move with each revolution of the piston, a 
fixed sleeve and rotary cut-off valve within the abut- 
ment, live steam ee through the valve sleeve 
and abutment, and exhaust steam passages through 
the piston and cylinder head, with means for rotating 
the abutment in unison with the movement of the 
piston, consisting of the disc 32 upon the piston shaft 
exterior to the cylinder and provided with the ridge 
30 and star washer 29 upon an extension of the abut- 
ment, substantially as described. (2) In a rotary 
engine, a cylinder in combination with a rotary piston, 
a star abutment adapted to engage a ridge upon said 





piston, and move within an annular recess in said 
piston, a fixed sleeve in the abutment, a rotary cut-off 
valve within the sleeve, and means for controlling the 
movements of the valve to maintain a uniform steam 
pressure, consisting of an excentric on the piston 
shaft, a dash pot, a rock arm connecting the valve 
stem with the dash pot and excentric stems, 1 ball 
governor driven by the piston shaft, and releasing 
mechanism for the valve stem and dash pot actuated by 
the governor, whereby the valve is closed at a predeter- 
mined rate of piston speed, substantially as described. 
(2) In a rotary engine, provided with rotary abut- 
ment and rotary cut-off valve, means for closing the 
valve at a predetermined piston speed consisting in 


ys YD MOY 
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an excentric upon the piston shaft, a dash pot, a rock 
arm upon the valve stem, an adjustable stem con- 
necting one end of the rock arm and dash pot, and an 
adjustable stem connecting the other extremity of the 
arm and excentric strap, and provided with an 
elongated slot in which the rock-arm pin is adapted 
to travel, jointed rigid bars adapted normally to secure 
the pin in said slot, and means for breaking the 
rigidity of the joint in said bars, consisting of a fly- 
ball governor, and intermediate mechanism adapted 
to throw back the bars when the balls fly up, substan- 
tially as described. 

567,046. Currer Heap, @. H. Rice, Wausau, Wis.— 

Filed May 4th, 1896. 

Claim.—The combination, with a rotary cutter-head 
consisting of the solid cylindrical body A, having a 
number of straight axial grooves C° extending 
inwardly from the periphery thereof in lines tangent 
to a circle of much smaller radius than said cutter- 
head; having curved shallow grooves A’ in front of 
said grooves C°, and having openings D’ with inwardly 
tapering outer portions (° extending inward as far as 


567,046 


the bottoms of said axial grooves C° and intersecting 
said grooves slightly, and screw - threaded inner 
portions d*; of the flat cutting blades C fitting 
into said axial grooves C°, and the holding keys D 
having screw-threaded ends d’ and elongated tapering 
heads d, engaging in said openings D*, and the said 
tapering heads thereof bearing against the back of 
said cutting blades, substantially as described. 


567,089. Rotary Pump, J. B. Garber, Salem, Ohio.— 
Filed November 6th, 1895. 

Claiin.—{1) In a double-piston rotary pump the com- 
bination with a driving and a driven gear, of co-acting 
pistons rotated by the gears, and means for permitting 
in one of said pistons an accelerated speed, substan- 
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tially as described. (2) Ina double-piston rot »ry pump 
the combination with a driving gear and its piston, of 
a driven gear with its piston, and a yielding connection 
inte ed between the last-named piston and gear, 
substantially as described. (3) In a double-piston 
rotary pump the combination with a driving gear and 
its piston, of a driven gear provided with an elongated 
opening, and a driven piston bearing a pin for engag- 
ing said opening, substantially as described. 
567,273. CENTRIFUGAL MacuinE, J. L. Jiinsson, Stock- 
holin, Sveden.—Filed March 15th, 1895. 

Claim.—(1) In a centrifugal machine, the combina- 
tion with a bowl adapted to be rotated, of a spindle 
formed in two parts passing through said bowl, the 


upper portion being passed over a conical projection 
on the lower portion, said bowl being provided with a 
thread meshing with a corresponding thread on the 
spindle. (2) Inacentrifugal machine, the combination 





with a bowl adapted to be rotated, of a spindle pro- 
vided with an inclined projection substantially mid- 
way between its ends, the bowl being provided with a 
corresponding projection adapted to rest upon the 
projection of the spindle, and provided also witha 
thread adjacent to the inclined projection meshing 
with a corresponding thread on the spindle, the top of 
said spindle being threaded, and a nut adapted to 
work on said threaded end and rest against the top of 
said bowl. 


567,428. DyNamo-eELectric Macuine, R. Thury, 
Geneva, Switzerland.—Filed August 5th, 1895. 
Claim.—(1) In a dynamo-electric machine a circular 
magnet having an annular cavity and a helix therein 
and an annular side opening whose opposite surfaces 
constitute the N and 8 poles, an armature ring within 
the annular side opening and between the N and 8 
poles, a shaft therefor and means for rotating said 
armature, the armature and one pole-piece consistin, 
respectively of teeth-like projections and laminate: 
rings with a flat surface winding directly upon the 
edge face of the laminated rings, substantially as set 


567,423) 





forth. (2) A dynamo - electric machine having a 
stationary pole-piece and a polarised armature, one of 
which consists of laminated rings with a fiat con- 
voluted surface winding directly upon the edge faces 
of the rings, and the other of which consists of alternate 
projections and spaces like teeth adjacent to, but oppo- 
site the convoluted surface windings so that the air-gap 
is reduced to a minimum between the surface winding 
and end faces of the projections, and is augmented in 
the space between the projections or teeth so that the 
magnetic induction varies with the relative position of 
the opposing surfaces, substantially as specified. 


567,432. Gas Enaine, H. A. Winter, Grand Rapids, 
Mich.—Filed June 24th, 1895. 

Claim.—(1) In a gas engine having a plurality of 
cylinders and partitioned compartments connected 
with said cylinders, an outside opening in one of said 
compartments having a removable cover and an inside 
opening in the partition smaller than the outside and 
provided with a cover, the said covers forming the 
bearings of the crank shaft, substantially as described. 
(2) In combination, the cylinder, the box arranged on 
the top of the same, said box bei provided with 
outlet openings and being adapted to be heated by the 
radiation of the heat from the cylinder, the mixing 
chamber and the pipes leading from said heater box 
thereto, substantially as described. (3) In combina- 
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tion, the cylinder, a cap placed on the cylinder with 
a space between said cap having turned-over 
edges forming a closed heating box or chamber, 
deflecting plates located in said chamber, and inlet 
and exit openings to and from said chamber, substan- 
tially as described. (4) In combination ina gas engine, 
the igniting device comprising the vertically movable 
rod carrying a projection, the stationary contact arm, 
the movable contact arm carrying a fast disc and a 
loose disc, a yielding connection between said discs 
with means for adjusting the same, and the trip 
adapted to be operated by said projection, substan- 
tially as described. 


567,876. APPARATUS TO BE USED IN MANUFACTURING 
ARMOUR-PLATES, W. Beardmore, Glasgow, Scotland. 
—Filed? Auguat 24th, 1895. 

Claim.—For chilling heated plates, apparatus con- 











sisting of a box having a supply pipe and a series of 
transverse corrugations, and slits along the projecting 
r:dges of such corrugations for the issue of the chilling 
liquid in sheets or films, substantially as described. 








Epps's Cocoa.—GRATEFUL AND ComFrorTiInG.—" By a 
thorough knowledge of the natural laws which er 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected A, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame.”— 
Civil Service Gazette.—Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps AND td. 
Hi pathic Chemists, London.”—Also mak 
Epps’s Cocoaine or Cocoa-Nib Extract: A_ thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being a 
gentlenerve stimulant, supplies the needed energy 
without unduly exciting the system.—{ADvT4 
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SCIENTIFIC. 
[From our Special Commissioner’. | 
I1—YOKOSUKA DOCKYARD. 
Tokio, November 21st. 


History tells us that the first foreigner to instruct the 
Japanese in the art of shipbuilding was a certain English 


pilot named “* Will” Adams. 


| 
MODERN JAPAN. —INDUSTRIAL AND) buildings, comprising the admiralty offices, the schools, 


the barracks, and so on, and spacious drilling grounds are 

| also provided for parading sailors and marines. The 

| accompanying reproduction of two photographs will give 
| some idea of the scene. 

Making allowances for the dress and appearance of the 

| inhabitants, and the nature of the buildings, the Yokosuka 

of to-day is not altogether unlike a little Chatham. It 

| has the same business air and bustle, and the same pre- 


This gentleman was in charge of a Dutch merchant | dominance of industrial population, intermixed in the 


fleet, and was landed by force of circumstances, rather | 
than of his own free will, at Nagasaki in the year 1600. | 
He was taken prisoner, but almost immediately released, 
and his qualities were recognised by his receiving the | 
somewhat mixed commission of shipbuilder-in-chief to 
the Government, and diplomatic agent with regard to the 


streets with sailors, officers, and officials in noticeable 
quantities. As one nears the gates of the dockyard, the 
old-fashioned Japanese town is left behind abruptly, 
and one finds oneself suddenly plunged into European 
surroundings. Everybody employed, whether naval or 
civilian, wears European clothes, and the workshops and 














DOCKS AND WAREHOUSES, YOKOSUKA 


reception of foreigners. He carried on his shipbuilding 
at Yokosuka, where he attained great wealth, and his 
memory and his tomb have survived until the present 
time. Could Mr. Adams revisit to-day the scene of his 
former labours he would have reason to feel proud of the 
achievement of the work which he initiated in so primi- 
tive a manner nearly three centuries ago. Standing on 
his grave, he would be able to see the same beautifully 
situated harbour, and the same natural surroundings. 


other buildings are all on European lines. The wharves 
are crowded with the usual stores that one habitually 
sees in such places at home—plates, pipes, marine boilers, 
portions of machinery, and all the rest of the parapher- 
nalia necessary for the carrying on of the work. Prac- 
tically all these materials are imported, as, strange to say, 
the Japanese Government, although it encourages to a 
very marked degree any new home industry, has not yet 
sufficient confidence in its own manufacturers to employ 








SHIPS AND TIMBER YARD, YOKCSUKA 


But the shipping as he knew it has been wiped off the 
face of the earth, and most of the old land marks are dis- 
torted by modern buildings and docks. He would see 
the small bay filled with a somewhat mixed collection of 
warships, some modern and some obsolete. He would 
see quite a fleet of vessels captured from the Chinese, 
including six gunboats, three torpedo boats, and especially 
the old-fashioned German built Chin-Yen, of 7000 tons 
capacity. He would see training ships and hospital ships, 
and coal hulks, and he would find the shores of the bay 


lined for half their length with a thriving and thickly | 


populated Japanese town of the old style, while the 
remainder is occupied by the frontage of the Imperial 
Dockyard, with its slips, its docks, its factories, and its 
warehouses and stores. In the immediate vicinity of the 
dockyard, too, are some very modern and practical stone 





many of them in the construction of its warships. But, 

though one is in the midst of European surroundings, 
| there are no Europeans to be seen; for, although many 
| foreigners have laboured for years to bring about the 
| present state of things, and have devoted quite as much 
| conscientious work to this end as the late ‘‘ Will’’ Adams, 
| they have all, like him, disappeared at the present day. 
| From Admiral Ainoura, the superintendent, and Mr. 
| Yamaguchi, the chief engineer, down to the meanest 
| labourer, everybody connected with the yard is Japanese. 
| I believe I am right in stating that the last European 

employed at Yokosuka was Mr. David Nicholas, the naval 
| architect, and he left some four years ago. The autho- 
| rities here do not encourage foreigners to visit the dock- 
| yard ; but, with the requisite introductions, I obtained the 
‘authorisation, and every courtesy was shown, and every 











facility given me to visit all the departments. The Yoko- 
suka Yard covers a length of 900 m. by a width of 500 m., 
and is as a rule laid out on practical lines. Its arrange- 
ment suffers from the fact that it has grown by degrees, 
and consequently certain of the buildings appear some- 
what misplaced. This, however, is unavoidable, and is a 
defect to which nearly all similar institutions are subject. 
Immediately on entering the gates one comes upon the 
slips, of which there are three. Of these, at the time of 
my visit, only one was occupied by a vessel of any size, 
and in a forward condition ; this was the Akashi, a third- 
class cruiser of 2800 tons register, and sister to the Suma, 
already turned out at this yard. I understand that the 
largest vessel ever built here, up to the present, was the 
Hashidate, of 4300 tons. 

Close alongside the ships are the saw mills and rivet 
and plate shops, and beyond these are the foundries, 
fitting, machines, boilermakers, atternmakers, and 
other working premises.. Farther PE aces come the offices 
and schools, beyond which are the docks and large open 
space for receiving and inspecting materials, the 
remainder of the space being occupied by innumerable 
warehouses and stores. With regard to the plant used, 
it is, with the exception of the wood-working machinery, 
which is of avery primitive character, generally speaking, 
quite up to date ; although in a yard which has grown in 
this gradual manner one must expect to find, and does 
find, some tools of a more or less obsolete type. 

In the conduct of the yard, which occupies, I am told, 
6000 men, everything is extremely orderly and business- 
like; and in this respect, as in many others, Yokosuka 
will compare favourably with certain of the continental 
shipyards. 

Materials are, of course, expensive here; but the 
labour naturally seems to a European extremely low, 
as the pay throughout the total number is said to average 
only about one shilling per day per man. Wages, how- 
ever, are rising rapidly, and labour-saving machinery is 
being constantly purchased. 

The other important Government dockyard in this 
country is at Kure, in the neighbourhood of Kobe. This 
until recently was less imposing than Yokosuka, but has 
been of more rapid growth. At the present day it 
approximately equals Yokosuka in size, and employs a 
similar number of men. Space at Yokosuka will prevent 
much further extension there, as the yard is hemmed in 
all along on the land side by hills, and consequently the 
Kure Dockyard will very shortly take the first place. 

No amount of extension, however, for many years to 
come will enable Japan to build aJ] her own warships, or 
any but a small portion of them. There is no doubt that 
Great Britain will continue to get by far the largest share 
of this work. But I am told on good authority that for 
political reasons, and owing to pressure which some of 
the foreign Legations here have been bringing to bear on 
the Japanese Government, one or two cruisers will 
shortly be ordered from America and France, and for 
the same reason the orders for torpedo boats will be 
divided between France and Germany. It is also stated 
that the big private shipbuilding yard in Tokio is about to 
lay itself out for making torpedo boats on a large scale. 








FARMING MACHINERY IN MANITOBA. 
(By a Canadian Correspondent. ) 

Tue introduction of one grain of wheat into the moist 
soil causes the growth of a plant bearing, on an average, 
fifty-four grains, and this by a combination of action on 
the part of the soil and the elements, without any addi- 
tional outlay beyond sowing and reaping on the part of 
the husbandman. 

Theoretically, therefore, the employment of wheat- 
growing should be very profitable; but in reality the 
Manitoban farmer, standing as he does in dirty blue 
overalls and a battered straw-hat—between the uncer- 
tainty of the Canadian elements and the quartern loaf on 
the British breakfast-table, is invariably impecunious. 
The reasons for this are, firstly, failure of crops through 
disease, such as ‘“‘smut”’ or “rust,” or climatic catas- 
trophes—-frost, hailstorms, drought, &c., the average of 
bad crops being in many parts of the province slightly in 
excess of good crops; secondly, the distance from the 
market. Roughly speaking, the export wheat from all 
over the world goes to England, where the price is 
fixed by the great law of supply and demand. All wheat, 
therefore, has to pay its cost of production, profit to 
grower—if any—and freight to England, and be sold at 
the fixed standard. The initial cost of production is rigid 
at one end and the fixed standard of price is rigid at the 
other; the profit to grower and freight charges, therefore, 
form a sliding ratio between. The increase of one means 
the decrease of the other. The freight charges, however, 
more imperatively insist on recognition than the profit to 
the grower for obvious reasons. It would therefore be 
possible either to grow wheat so far from a market that 
the freight charges would admit of no profit being taken 
by the grower, or keeping the initial cost of production 
and freight charges at their normal level so to lower 
the standard of price that the grower would have to 
sacrifice his profits. This for the past few years—until 
this year—has been the state of affairs in Manitoba, 
making the profit to grower on each bushel of wheat so 
infinitesimal that it becomes incumbent on each farmer 
to grow many hundred bushels of wheat to enable him to 
make a living. Since the fixed standard of price and the 
freight charges are outside the pale of the grower’s ad- 
ministration, in order to get any profit for himself he 
must cut the initial cost of production as low as he can, 
and to effect this—since hired labour is very expensive 
—he must use a great deal of agricultural machinery. 

The use of machinery in agricultural operations is 
facilitated by the open flat nature of the country, and the 
fact that the grain fields are in large blocks, consisting 
often of a hundred acres or more not sub-divided by 
hedges and ditches. By the aid of three good horses and a 
complete outfit of farm machinery, every able-bodied man 
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is enabled to work seventy acres of land under crop, and 
seventy acres of summer fallow ready for crop on the 
following year; unless this ratio of cultivation is main- 
tained for every man on the farm, the result is apt to be 
disastrous financially. The press of work during the 
short summer months may be imagined by this showing, 
when it is fully realised that between the months of 
November and March inclusive the groun is abso- 
lutely unworkable—frozen like cast iron. 

The cost of a complete outfit of Manitoban grain-farm- 
ing machinery at present prices would be somewhere in the 
neighbourhood of 600 dols.—£120; the most expensive 
item of which is the binder, 175 dols.— £35 ; the remain- 
der being made up of mower, horse-rake, sleigh, wagon, 
seeder, harrows, ploughs, disc-harrows, and cultivator. 
There are also special implements—uesd in the cattle 
raising districts—called ‘‘ hay sweeps ”—a machine made 
like an enormous horse-rake for scraping up and drawing 
hay cut in the marshes direct to the stack on the edge of 
the marsh, to escape the intermediate laborious process of 
loading it on and throwing it off a wagon. There is also 
an attachment called a “hay loader,” to fasten at the 
rear of the hay wagon, the teamster by driving his 
wagon astraddle of a long windrow of hay admits of the 
attachment grappling the hay and, so to speak, sucking 
it between two canvasses running round a rollers up an 
inclined plane, and so throwing it on to the hay rack, 
where a boy arranges it into a load with a fork; the 
wagon is then drawn to the barn or stack, where a 
mechanical hay fork hung from a pulley travelling on 
runners above removes the whole load in a piece and 
deposits it on the stack wherever the operator wishes. 

With the exception of a few binders that force their 
way through the heavy import dues into Canada from the 
United States, the entire manufacture of the very first 
class farm machinery that is used throughout Canada is 
in the hands of the Massey Harris Company, with head 
quarters at Toronto. When Manitoba was first opened 
up for settlement, there was a great number of machi- 
nery manufacturers on the market, and goods were sold 
indiscriminately on credit without the slightest attention 
being paid to recognised business principles ; however, 
after fourteen years of pushing endeavour and waning 
enterprise on the part of these firms, the Massey Harris 
Company stands alone—a living monument to the sur- 
vival of the fittest—probably by reason of the length of 
its purse combined with its undoubted business capacity. 
Owing to the presence in Manitoba of a class of immigrant 
not rendered remarkable by reason of his affluence, it be- 
came necessary for the pursuit of his calling to advance him 
machinery to till the ground. If no machinery was ad- 
vanced, he having nomoney to buy any, was unable to carry 
on his business to any extent, and, since all business 
depends on the prosperity of the farmer, trade was at a 
deadlock. Therefore, because the fruitful soil was there, 
and the operator was there to work it, the machinery 
manufacturer stepped forward and said, ‘‘ I will advance 
you machinery to till your soil, if you will let me retain 
possession of the machinery till paid for, and give me as 
collateral security your farm and your horses against the 
contingency of the non-fulfilment of your payments, and 
also to protect me against depreciation of the machinery by 
wear and tear; if, however—as I trust you will—you are 
able to pay me in money from the proceeds of the crops 
you raise, I will charge you§ per cent. interest on the price 
of the machinery till paid, and 15 per cent. on all overdue 
notes.” This is exactly the position of the agricultural 
machinery manufacturers with the farmers in Manitoba 
to the present day—a species of partnership to together 
develope the resources of the soil. They stand together to 
win or to lose, but the machinery manufacturer will not 
suffer till the farmer has lost. This mutual arrangement 
has lately been interfered with by legislation—to protect 
the farmer against his own act prohibiting him from 
mortgaging his growing crop. Now a casual glance dis- 
misses this off-hand as an infringement of the liberty of 
the subject, but in reality it cannot be so disposed of, 
since it is a very complicated question, too expansive for 
this article. 

It may be not uninteresting to follow the course of a 
bushel of wheat out of the sulphate of copper “ blue- 
stone” pickle-tub, where it is thoroughly washed as a 
preventive against ‘‘ smut ’—a fungus growth, the spores 
of which lurk in the small green scroll of the wheat 
plant as it pierces the ground and fasten on the embryo 
ear as it shoots forth, to convert the good sound grains 
into a filthy stinking black powder, contaminating all the 
wheat it touches, and rendering it unfit for milling—into 
the seeder which deposits it in the ground for its 
quickening. 

There are many makes of seeder and drill extant, farmers 
having fancies on variouspatterns of machinery so strongly 
marked as to amount to superstitions; but the most 
generally used machine is some variety of the press drill. 
This machine is drawn by two or three horses, and will 
sow from fifteen to twenty acres a day. The shoes, four- 
teen in number, are 8in. apart, shaped like sleigh-runners, 
with a steel cutting edge, and they cleave their way 
through the sandy loam. From the seed-box above, the 
grain is fed by a force-feed—adjustable to the number of 
bushels required to be sown to the acre—and falls down 
india-rubber piping into the groove cut by the shoes, and 
two lengths of coarse chain dragging over the ground cover 
it all up completely ; the grain can be put into the ground 
lin. to 3in.in depth at the wish of the operator, by means 
of an ingenious combination of springs and leverage— 
hence its name of press-drill. 

Leaving the crop to undergo its various stages—from the 
wind-driven waves of rollicking green in youth to the staid 
weighty respectability of yellow maturity—we may follow 
the preparation of the soil for the ensuing year either 
by means of a 14in. “ breaking ” plough turning the virgin 
sod—the pasture fields of immense herds of buffalo, the 
sole relics of which now appear only as scattered bleach- 
ing skulls and bones half covered by rank herbage, a 
source of annoyance to the coulter-driving ploughman— 
or by summer fallowing previously ploughed stubble, 


which is usually done with a large riding plough, carrying 
a 2lin. share, turning the soil to the depth of from 3in. 
to 6in. The rotation of crops is very simple ; first a crop 
of wheat on the sod, the stubble from this is ploughed, 
either in the fall or spring, and another crop of wheat is 
sown and reaped, the stubble is again ploughed in the 
spring, and a crop of oats grown. The land is then allowed 
to rest uncropped for a year, while a course of summer 
fallowing, ploughing, and harrowing, to destroy the 
accumulated growth of noxious weeds, leaves the land 
prepared for cropping again with wheat, and so on. 

Between summer-fallowing and harvesting the hay is 
cut, cured, and stacked. The Toronto mower and horse- 
rake are the patterns chiefly used for this work. Most of 
the hay is wild hay, growing from 8ft. to 4ft. high in the 
marshes, where the water caused by the thawing of the 
accumulated winter snows stands throughout the spring, 
drying up in the hot weather that precedes haying time. 
This make of mower, with its short connecting rod, is 
admirably adapted for working on very rough bottoms, 
the arrangement for raising the cutting-bar by a lever 
while the machine is still in gear being of great use in 
old beaver dams where snags and half buried logs are 
plentiful, and where careless driving amongst the immense 
water-worn boulders—deposited presumably by ice-fields 
during the glacial period—has wrecked many a good 
machine. 

If the complexity of the twine self-binder is fully 
realised, it speaks volumes for the mechanical ability of 
the Manitoban farmer, when it is understood what large 
quantities ofthese complicated machines are in successful 
operation throughout Manitoba during harvest time; and 
considering the rough nature of the ground and the care- 
lessness of some operators, it also speaks well for the 
structural efficiency of the machinery. The ‘“‘ wide- 
open”’ binder—Massey Harris Company—will cut, bind 
with twine, and lay in neat rows, ten acres of grain per 
day of twelve hours; if the harvest is late and frost 
imminent, two active men with relays of horses and un- 
trammelled with any notions of an eight hours’ system, 
will bind and stook fifteen acresa day. The only possible 
improvement on the present binder would be some 
arrangement to enable it to use straw for sheaf bands 
instead of twine, and so save expense. The first self- 
binders invented used wire as sheaf bands, but this being 
chopped up at thrashing to lengths the size of needles 
caused much suffering to cattle and horses feeding on the 
straw, so twine was introduced. This twine is a sisal or 
maznilla fibre, and varies in price from 8 to 16 cents—4d. 
to 8d.—per pound, according to fluctuations in the 
market. One acre of heavy croprequires 14 1b. to 3 lb. of 
twine to bind it. 

In conclusion, it must be borne in mind that the credit 
system employed in connection with machinery sales 
throughout Manitoba, has played a most important part 
in the development of that province. It seems evident 
that without the system of advancing machinery the 
Manitoba farmer would have been unable to compete 
with the rest of the wheat-producing world in the 
Liverpool market. At the same time the questionable 
financial standing of Manitoba may be summed up in 
the words of an old farmer, a grumbling old ‘ moss- 
back,” bowed with age before his time and in debt, 
** Eastern capital started us rustling—and it has kept us 
rustling ever since.” 








THE MANUFACTURE OF YEAST IN HOLLAND. 





As in most other industries, foreign competition is now 
largely to be contended with in the manufacture of yeast, 
and probably there is no factory, either abroad or at home, 
whence this commodity is turned out in such large quantities 
as that of the Netherlands Yeast and Spirit Company in 
Delft, a town noted almost from time immemorial for its 
pottery ware. This ancient Dutch town, situated within six 
miles of the Hook, and claiming about 30,000 inhabitants, is 
likely to be better known at no distant date as being chiefly 
remarkable, not only for producing yeast, but also for having 
been the seat of perhaps the most successful attempt yet made 
to bring about a thorough harmony between capital and 
labour. Commencing comparatively few years ago, and ina 
small way, these works have now grown into huge proportions, 
employing, besides about 400 hands, the most approved 
appliances, and yielding nearly 100 tons of yeast per week, a 
very large proportion of which finds its way into these islands. 

A brief description of this factory, which we recently had 
an opportunity of inspecting, will no doubt prove of interest 
to a number of our readers, Situated as it is, with railway 
and canal service intersecting the premises, no situation 
could be more favourable for a good and cheap supply of fuel 
and grain. The latter, comprising barley, rye, and Indian 
corn, is raised direct from barges by endless conveyors to the 
top of a large storage warehouse. From this height it is 
allowed to gravitate into tanks, through which powerful 
currents of air are blown. From these tanks the grain is 
conducted, as required, on endless bands into the mills for 
treatment; but before being ground the barley is malted, to 
develope in the grain, by means of germination, the sacchari- 
ficating ferment, diastase, which will in turn transform later 
on, in the process of maceration, the farinaceous matter into 
glucose. 

After being allowed to soak from twenty-four to forty-eight 
hours in cold water, frequently renewed, the barley is spread 
out in thin layers on vast malting floors, the superposed 
shelves of which are supported on iron columns. By this 
means the barley is converted into malt, and is then ready 
for drying. This process takes place in kilns, heated by 
means of a stove at the bottom, so that, the grain being 
admitted at the top, where the temperature is lowest, 
is allowed to gravitate to the bottom, where the greatest 
heat is encountered. From these kilns the grain is again 
taken by means of conveyors to a cleaning chamber. The 
process of maceration takes place in large wooden tubs, and 
in an adjoining chamber the fermentation tubs are placed. 
Into these latter tubs is introduced with the saccharified 
pastes a fermenting agent previously prepared by the mixture 
of yeast and flour. The fermentation process is not limited 
to the transformation of the sugar into alcohol, but also 
evolves the yeasts which are the chief product of this factory. 








These are collected in a frothy state on the top of the liquid 





and conducted through channels into a common reservoir. 
By next passing them through sieves they are cleansed, then 
collected in a milky state, and after repeated washings in 
clean waters are transported to filter presses, by means of 
which the excessive moisture is expelled, leaving a solid cake. 
It should be stated that the spirituous liquor forming the 
by-product in this process, after being drawn off and rectified, 
is bottled by special machinery, and sold as Hollands gin. 

A factory turning out such an enormous amount of material 
necessarily involves the employment of a large amount of 
plant, and this has all been arranged by the directors, Messrs. 
Van Marken and Mr. F. G. Waller, to whom great credit is 
due for the admirable appliances—many the inventions of the 
latter—which are designed to give the highest possible 
results with a minimum of labour. The steam required in 
the processes is derived mainly from a battery of twelve large 
Lancashire boilers, but high-pressure steam is also supplied 
by a pair of Babcock and Wilcox steam generators. The 
exact amount of fuel burnt and water evaporated in the 
boilers is ascertained, the latter being measured by an auto- 
matic water meter of Mr. Waller’s own design. The fuel 
used is common slack, involving the employment of hand 
stoking. An incentive in the shape of a weekly bonus is paid 
to the stoker who obtains the best results from his firing, the 
results being arrived at bythe analysis of the chimney gases ; 
thus the carbonic acid gas, as it passes up the flue to the 
chimney is collected in an ingenious apparatus, patented by 
Mr. Waller, from each group of boilers, and a premium is 
paid to the stokers peewee y to the amount they produce 
above a given percentage of the chimney gases. 

The works are situated in the beautiful Agneta Park, some 
fourteen acres in extent, in which are also erected the prin- 
cipal director’s—Mr.J. C. Van Marken—residence, cottages for 
theemployés, a school for the children, library, gymnasium, co- 
operative stores, anda printing works, the whole forming a prac- 
tically independent community. It would occupy too much 
of our space to describe the various schemes which have been 
instituted for the benefit of the re but we may briefly 
enumerate a few of the principal of these. First, there is a 
profit-sharing scheme, by which every individual benefits 
from the prosperity of the company in proportion to his wage, 
the company devoting 10 per cent. of its profits to the pur- 
pose. In addition, every employé may become a shareholder 
in the company by purchasing special small shares of the 
value of 10fl. There is a savings’ bank, which allows 5 per 
cent. on all voluntary deposits, and a premium savings’ bank 
allowing 4 per cent. on obligatory deposits out of premiums 
and profit shares. The employés may also become their own 
landlords by purchasing — the agency of a joint-stock 
company the houses in which they reside, while funds are 
established whereby benefits are derived in case of accidents, 
old age, death, fire, &c. 

Perhaps the most important social institution is an asso- 
ciation called “the Kernel,” the motif of which is the 
furtherance of good relations between the company and its 
employés. This Kernel, which resembles a small Parlia- 
ment, is divided into three chambers :—(1) The chamber of 
managers—the members of which are the managers of the 
different departments of the works—twelve in number; 
(2) the chamber of foremen and chief clerks, having as 
members the two oldest hands in point of service, and six 
others elected by their equals in rank; and (3) The chamber 
of labour, comprising the four eldest workmen and twelve 
others elected by the hands. [Each of these chambers 
elects its own chairman and secretary, and the reports 
of the meetings are submitted to the directors, while 
a half-yearly general meeting of the Kernel presided 
over by one of the directors decides all questions 
which have to do with the employés’ interests. A novel 
arrangement of arbitration between the directors and 
employés has been devised. The arbitrators are five in 
number, consisting of two employers of labour appointed by 
the directors, two workmen not belonging to the works, but 
selected by the hands, and a president elected by the above 
four, but neither an employer nor @ workman. 

As to whether such elaborate social schemes, of which we 
have only attempted a very brief description, could be carried 
out in large factories in this country, we do not feel disposed 
to express an opinion, but we are convinced, from a personal 
visit to the Netherlands Yeast and Spirit Manufactory, that 
the systems there in vogue, and which have now been at 
work sufficiently long to form a F pss pow test, are giving 
perfect satisfaction to all concerned, and reflect the greatest 
credit upon Mr. J. C. Van Marken, the founder of the works, 
who has been mainly instrumental in their conception. 








THE GREAT NORTHERN RAILWAY AND ITS 
SUBURBAN TRAFFIC. 


Tue advertised intention of both the Great Northern Rail- 
way and of the Great Northern and City Railway to apply in 
the ensuing session of Parliament for an extension of time in 
which to carry out the works authorised in 1894 and 1892 
respectively, draws attention to the seriously congested con- 
dition of the first-mentioned company’s system on the whole 
of its suburban districts. It will be rather familiar to numer- 
ous readers of THE ENGINEER, both as professional men, 
and possibly as residents in the Great Northern sphere of 
operations, how constant is the overcrowding, and how unfail- 
ingly unpunctual are the morning and evening trains of the 
Great Northern suburban area ; and they will recall both the 
evidence tendered before the Lords and Commons Commit- 
tees by G. N. R. officials in support of the Great Northern 
and City Railway Bill in 1891, and that in favour of a widen- 
ing of their own line in 1893. It was an open seeret—that 
is to say, no secret at all—that the Great Northern and 
City Railway, which became duly authorised on the strength 
of the G. N. R. officials’ evidence as to the relief it would 
afford the Great Northern traffic, was a child of that great 
company; and it may be as well, therefore, at this juncture 
to recount the chief features of the approved scheme whose 
directors are now seeking more time. Starting by a junction 
at Finsbury Park, and having a short spur line of its own into 
that densely-populated district of villadom, it was planned to 
goin tunnel by way of Drayton Park, Essex-road, and Old- 
street—at each of which points stations were to be situated— 
to a terminus at Moorgate. Ordinary steam locomotives or 
electrical methods were to be used, as occasion or economy of 
working dictated. 

That there was, and is, room for this line, the evidence of 
Sir Henry Oakley, general manager of the Great Northern Rail- 
way, sufficiently proved. The minutes of the evidence report 
him to have said that, so long as four years ago, the suburban 
traffic of his railway was fully 15,000,000 passengers per 
annum, and that it was being added to at the rate of a 
million a year. The complaints of delay and overcrowding, 
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he said, ‘broke his heart;”’ and meanwhile “ traffic was 
increasing by leaps and bounds.” The later history of the 
Great Northern, now in its jubilee year, has not stultified 
these remarks, nor those of the chairman, who, in 1895, said 
that the officials “‘ were at their wits’ end ” how to carry the 
continually-increasing yong of the teeming districts of 
Finsbury Park, Stroud Green, Muswell Hill, Harringay, 
Bowes Park, and the interminable new suburbs continually 
springing up in North London. The million a year increase 
certified in evidence four years ago has now become a million 
and a-quarter; and while it was always a matter of extreme 
difficulty to find a seat in a morning train between Finsbury 
Park and King’s Cross, it has now become a hopeless en- 
deavour to all but the first-comers to find even standing 
room in the long and constant succession of trains that go 
citywards morning by morning. The tramway companies 
that ply along the road between Stamford-hill and King’s 
Cross reap & great advantage from the absolute inability of | 
the Great Northern to put on a single additional train during 
the busy hours of morning and evening, and they have met 
the situation by granting return tickets at rates somewhat 
lower than those in force on the railway. 


dent upon the tramways and omnibus routes that occupy the facing the railway. A short fore-court ended with barrier- 
New North-road, Essex-road, the City-road, and Goswell- | gates containing 5 ether at which passengers took or gave 
road, although no fewer than three railways have from time | up the circular metal discs used as tickets. Apparently there 
to time been authorised, each of which would have done | were three lines of rail at the terminus, but no buildings or 
much to relieve the road traffic, to whose already over- | offices. It was from here that the Lord Mayor, with the 
crowded state the vestry clerks of the parishes of St. Mary, | Sheriffs and other members of the City Corporation, started 
Islington, and of St. Leonards, Shoreditch, deposed in 1891. | on the opening day—Wednesday, December 14th, 1836. 
These railways, mapped out, but not yet made, are—(1) the | Trains had been running, however, from the east 
already-mentioned Great Northern and City, for which an | side of Bermondsey-street bridge since October 10th. 
extension of time is required ; (2) the Cityand South London | Their train, drawn by the Royal William, ran a short 
Electric Railway, extension from the Borough to the Bank | distance and then stopped to let five other trains pass in 
and the Angel at Islington, which it is understood will pre- | review before it. These trains in their turn soon stopped te 
sently be proceeded with; and (3) the Regent’s Canal, City, | allow the Lord Mayor to reach the Deptford terminus first. 
and Docks Railway, of late years rechristened the ‘North | A good deal of the latter seems to be still in its original con- 
Metropolitan,” whose capital has not, in all the years the | dition, especially the down side, which is reached by a wind- 
project has been before the public, been subscribed. This | ing staircase in a tower about 20ft. in diameter. 
area, then, the largest in London without a railway, bids Formerly there was a sloping approach-road from Deptford 
fair to keep that bad pre-eminence yet a little longer. High-street, a little south of the station. It still exists, round 
by the Wesleyan Mission Church, and contains seventeen 
| arches, but is stopped at both ends and entirely disused. 
SOME GRAPHIC STATISTICS. Under the station itself were formerly the company’s work- 
| shops, and from the way the sloped road reaches the rail 

















Meanwhile, the Great Northern Railway has had the par- 
liamentary power for a widening of the line and for the | 
rebuilding of Finsbury Park Station since 1894, and the | 
capital called up for the purpose—a million sterling, or | 
thereby—has been lying idle in the bank at 4 per cent., 
while the debenture holders are expecting a return of 4 per 


By Gzo. R. BaLz, Assoc. M. Inst. C.E. | level, it looks as if it had been intended to get the vehicles 

THE accompanying diagrams 1 to 3 show very clearly | up and down by means of it. As the coaches only weighed 
various mineral statistics. Thus Diagram I. gives the rise | 23 tons, and the engines, empty, not more than about 10 tons, 
and fall of the annual output of coal in the United Kingdom | this would have been perfectly practicable, and perhaps as 
since the year 1875, also the total coal exported, in which it | convenient as lifting machinery. The old shops under Dept- 
is to be noted are included both coke and patent fuel, and | ford Station were afterwards occupied, we were informed, by 
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cent. on its employ. All the property to be acquired has, of 
course, been duly scheduled, and not only is nothing done 
whereby this block of traffic may be relieved, but an exten- 
sion of time is asked for, for the commencement of the work. 
At present Finsbury Park Station and its approaches form 
the narrowest portion of the line between Harringay and 
King’s Cross, the railway having been widened both above 
and below it; and of course these widenings are of little use 
while the narrowness of the way at this junction station 
remains. The delay in setting about the works that even the 
Great Northern officials admitted, four years since, to be 
urgent, is inexplicable, and the long-suffering inhabitants of | 
the districts most concerned are, whenever such a course is 
found possible, removing to neighbourhoods better served. 
As regards the Great Northern and City Railway, it may 
be mentioned here, although we are not concerned with the 
financial aspect of engineering matters, that although that 
line—which was so greatly to relieve the Great Northern— 
has obtained its Act, the capital for the construction of it 
has not yet been found. For some reason, although a pro- 
ject with excellent prospects, investors did not respond 
largely to the invitations sent out. The reason may perhaps | 
be found in the smallness of the percentage the Great | 
Northern Railway was prepared to pay for privileges in con- 
nection with it. The urgency for such a relief line, traversing 
the most densely-populated parts of London, such as Islington 
and the districts round about it, is obvious, and is made 
more apparent by a glance at a map of the railway systems | 
of London; by which it will be seen that the great expanse 
bounded to the north and south by Canonbury and Aldersgate | 
stations, and on the east and west by King’s Cross and 
Shoreditch, is, and always has been, innocent of railway | 
locomotion. The inhabitants of Islington are still depen- 





Messrs. J. Stone and Co., engineers, whose present works, 
adjacent to the Greenwich line, are nearly a mile closer to 
London. 

A special peculiarity of the Greenwich Railway was the 


further the value of the coal remaining for home consump- 

tion per head of the population has been plotted on this 

diagram. 
Diagram II. gives the average price per ton of coal at the | 


pits’ mouth in England, Scotland, and Wales during the | 
period between the years 1882 and 1895, together with the | 
average price per ton in various markets. | 

Diagram III. shows the fluctuation in the production of iron | 
ore in the United Kingdom between the years 1875 and 1895 | 
and its corresponding value. 

No further comments are necessary, as the diagrams are | 
self-explanatory. 








THE FIRST LONDON RAILWAY. 

Srxry years have just elapsed since the marvellous railway 
system of London had its humble beginning in the opening | 
of the Greenwich Railway. Several other metropolitan lines | 
were in progress, but the Greenwich was the first open by | 





| over seven months. It is also the only London line which | 


was at work before the present reign commenced. Its forma- | 
tion excited a great deal of interest, as it differed from the | 
other lines then making, in being wholly upon a viaduct. | 
This mode of construction was the only one possible, as the | 
district traversed being absolutely flat, earth would have had | 
to be fetched from somewhere, at prodigious expense, to form | 
an embankment. 
The original London terminus—for it can hardly be said to | 
have been a station—lay in the centre of the area now 
covered by the South-Eastern and Brighton Companies’ | 
London Bridge stations. The line simply came to an end 
with two heavy buttresses, steps leading up between them | 





25ft. roadway on each side of the viaduct. This ran nearly, 
if not quite, from the London end to Greenwich, and was 


| intended partly to afford access to the arches, partly to super- 


sede the round-about, crowded, and narrow high road, and 
partly to give means for widening. The line was made ex- 


| pressly with a view to other railways utilising it for approach- 


ing London, and this expectation was soon realised. From 
London Bridge to the North Kent East Junction, this road- 


| way, and much more for great part of the distance, has long 
| been swallowed up by successive widenings on the south side. 


On the north, however, except where a fresh widening 


|is in progress, it remains still nearly throughout the 


line, and on both sides at Deptford. A low wall marks its 
limits, but these roads are now wretched lanes, undrained, 
unlighted, depositories of rubbish of all kinds. How 
they crossed the Surrey Canal, if ever they did cross 
it, is not evident. The penny toll for using them 
is now only exacted at the footbridge over the Ravens- 
bourne, or Deptford Creek. Here the railway has 
an opening bridge, the two leaves of which are worked by 
manual power, aided by balance weights. The apparatus is 
apparently the original one of sixty years back, but is now 
seldom used. A little beyond this, at Norman-road, the old 


| line ends, the remaining bit of forty-three arches having been 


rebuilt on a sharp falling gradient when the line was carried 
on through Greenwich to Woolwich by a tunnel, twenty 
years ago. The present Greenwich Station is not the original 
one, although on the same site. 

According to Whishaw’s “ Railways of Great Britain ard 
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Ireland,” 1840, the viaduct consisted of 878 arches. This 
may be a misprint for 898, which is the number at present ; 
they count from Greenwich and end at Bermondsey-street, 
which goes under the line at the eastern end of London 
Bridge Station. This 898 includes the opening bridge just 
mentioned, the seventeen arches under the old approach- 
road at Deptford, and the narrow footway arches at one or 
two of the wider road bridges. Arches 688 to 691 are in Spa- 
road Station, the booking-hall being in the old 25ft. roadway 
running along the line. Several remarkably fine skew arches 
exist, supported by two rows of Doric columns, only 12ft. or 
15ft. high, and very close together. The ordinary arches are 
18ft. span, 20ft. to 25ft. high, and 25ft. wide, mostly with an 
. opening from one arch to the other. The material is stock 
brick of the best kind, and the general condition of the work, 
in spite of the damp foggy locality, and the shaking of some 
2} millions of trains, is exceedingly good. It was thought 
the arches would let as dwelling-houses and shops, but they 
did not. Nearly all, however, are occupied in some way, as 
stables, cartsheds, workshops, and storehouses, and quite a 
colony of firewood splitters use them just beyond Deptford 
Station. 

The London and Croydon Company joining the Greenwich 
at its centre in June, 1839, ran over it to London, and intoa 
little narrow terminus they squeezed in between the Green- 
wich line and Duke-street. The front of it remains, in Joiner- 
street ; the platforms were reached by staircases inside, but 
the two companies soon exchanged stations to avoid the cross- 
ing outside. Halfa mile on each side of the Corbett’s-lane 
Junction a white post was fixed, at which the drivers whistled, 
and then were hand-signalled over the points. Corbett’s- 
lane was probably the first signal-box in this country; there 
is still one there, dirty and dilapidated enough to be the 
original. All about here is totaliy changed since the line 
opened, for a print of the tims shows haymaking going on 
at Corbett’s-lane, many fine trees, and a windmill; whilst 
the neighbourhood of Deptford was celebrated for night- 
ingales. The Greenwich Railway was laid at first chiefly 
with single-headed 501b. rails, secured in small chairs by 
iron keys. Being too small, the pins holding the chairs 
down to the stone blocks soon got loose and permitted the 
chairs to chatter and rattle frightfully. Pieces of elm 
board were then put under the chairs, but nothing could 
make a good job ot the stone sleepers, and they had to come 
out. From Deptford to Greenwich, opened December 24th, 
1838, the line was laid with bridge rails on longitudinal 
timbers of 10in. by din. section. This made the whole line 
about 33 miles in length. 

Some of the drivers came from the Liverpool and Man- 
chester Railway. All the company’s engines, six in number, 
were in use at the opening; they were called Royal William, 
Royal Adelaide, Victoria, Dottin, Twells, and Walter. About 
forty-two or forty-three coaches made up the rest of the 
stock. At least two of the first coaches had iron frames, 
but the experiment was not continued. In 1837 the first, 
second, and third-class coaches were known respectively as 
Imperials, Mails, and Omnibuses, the latter being open boxes 
without seats. Season tickets between London and Deptford 
cost £5, £4, and £3 per quarter. Probably this is much the 
earliest instance of third-vlass season tickets on record. 

The directors are termed “trustees” in the original pro- 
spestus, Mr. Abel Rous Dottin being chairman, and Mr. 
Francis Giles, consulting engineer. The line, however, was 
designed by Lieut.-Colonel George Landmann, R.E., the con- 
tractor being Mr. Hugh McIntosh, of London, who had built 
the Chain Pier at Brighton, a few years before, for Captain 
Samuel Brown. The London and Greenwich Railway Com- 
pany still exists, but only for the purpose of receiving its 
rent from the South-Eastern, at 105, Winchester House, 
Old Broad-street ; and in the same street, at No. 63, it had its 
birth in September, 1832. Further interesting particulars 
of the line may be found in THE ENGINEER for July 12th, 
1895. 








THE BERTRAND-THIEL OPEN - HEARTH 
PROCESS.* 
By JoskrH HaRTSHORNE, Philadelphia, Pa. 

For something over two years past a new development of the 
open-hearth process has been in operation at the works of the 
Prager Eisenindustrie-Gesellschaft, at Kladno, in Bohemia. It 
was devised and perfected by Mr. Ernst Bertrand, general superin- 
tendent, and Mr. Otto Thiel, steel works superintendent. The 
results which the inventors wished to obtain were to increase the 
product per furnace, to reduce the amount of refractories and 
additions used, to enable a poorer and more varied quality of stock 
to be employed, to improve the quality of the material produced, 
and to render the control of the operations and product more 
certain. In all of these objects they have been successful, and 
have thereby considerably reduced the cost of manufacture, and 
increased the value of the finished material, 

The plant.—The plant at Kladno consists cf one 12-ton and one 
2)-ton furnace. Through an incident of construction the smaller 
furnace stands some distance behind and to one side of the larger 
furnace, and at a height of about 10ft. above it. The furnaces are 
in the same building as the Bessemer converters, and the metal is 
handled in the same casting house by means of a locomotive ladle- 
crane. The relative position of the furnaces suggested the 
experiments by which the process was developed, and also enabled 
it to be thoroughly tested. Much valuable and practical work has 
bsen done in this plant, although it is not as convenient and 
suitable as one especially designed for the process would be. 
Nevertheless, the pecuniary and technical results have warranted 
its continuous operation. 

The process.—The process, as at present carried out at Kladno, 
consists essentially in dividing the charge between the two 
furnaces, tapping the metal from the upper into the lower one, 
and removing the slag from this metal during its progress from 
one furnace to the other. Both furnaces are at work on the basic 
system, although this is not an essential feature of the process. 
Pig iron high in phosphorus and silicon is charged into the upper 
furnace, with a smail portion of the scrap if desired, and also a 
certain quantity of ore and limestone. The remainder of the scrap 
is charged into the lower furnace, together with pig iron anda 
small quantity of limestone. A little ore is also added if necessary. 
The upper furnace is first charged, and the metal is melted and 
made hot, This takes about three hours. By the end of this 
time the metal is hot and fluid, the silicon is all in the slag, and 
the carbon and phosphorus are to a considerable degree eliminated. 
It is then ready for tapping. The lower furnace is charged about 
two hours later than the upper one. By the time the heat in the 
upper furnace is ready for tapping, the metal in the lower one is 
also fluid. The primary furnace is then tapped, the slag being 
carefully skimmed off the metal as it passes down the trough, and 
prevented from entering the secondary furnace. As soon as the 
two metals mix together a very lively reaction ensues, which quiets 
down in abouta quarter of an hour. The phosphorus is then below 
0°03 per cent, in the bath. The heat is finished by addition of 





ferro-manganese or spiegel, and is ready to be tapped, if no further 
improvement in quality be desired. Fifteen minutes longer in the 
furnace brings the phosphorus below 0°02 per cent. 

While the above may be called the standard practice, and the 
one best fitted for a new plant and ordinary conditions, it is 
evident that this practice may be modified very much to suit 
special circumstances. For instance, the transfer from the 
primary to the secondary furnace may be made by means of a 
ladle instead of a trough. Although this method of transfer is not 
as convenient, and will involve more loss of time and temperature, 
still it will probably be more readily and cheaply installed in 
existing plants where the furnaces are all on the same level. This 
is especially the case in those plants which have no room where 
primary furnaces could be erected on a higher level. Tne loss of 
time and heat in this method will not be very great, certainly not 
great enough to affect materially the advantages of the process. 
As a matter of conveni and y, however, it will gener- 
ally be better, in designing a new plant, to put the furnaces on 
ditferent levels and to transfer by means of a trough, since there 
is no difficulty in effectually preventing the slag from passing into 
the lower furnace. 

It is evident also that the character of the charges in the two 
furnaces will vary materially with the local conditions affecting 
the supply of raw materials. Where scrap is cheap and plentiful, 
more will be charged into the primary furnace, and the charge in 
the secondary one may contain no pig iron at all, Where scrap 
is scarce and dear, none will be charged into the primary furnace, 
and only the commercially available amount will be used in the 
secondary furnace. In ali cases the material higher in silicon, 
phosphorus and sulphur, will be charged into the primary furnace, 
and the available amount of purer material will be charged into 
the secondary furnace together with the necessary amount of other 
stock, 

Examples of practice.—In order to show what has been done, some 
typical operations are here described. The earliest charges were 
made up and treated as follows:— 





Upper Furnace. 
Tons. 
v 


Mottled and gray pig iron .. 
cere ee ee ee ee Oe ee 
Magneticironore.. .. .. «.. «. ea rm t Ser Thee: 
Limestone Se Cael emt et cee Cee, wate) Laie Jam 

The pig iron contained from 1 ‘06 to 1 ‘2 per cent. of phosphorus, 
about 1 per cent. of silicon aud 0°3 per cent. of manganese, 


Lower Furnace, 
Tons. 
The same pig iron.. 2 
Steel scrap 2 
Limestone 


10 
1 

The lower furnace was charged one hour after the upper one. 
In two and a-half hours after charging the metal in tne upper 
furnace was perfectly melted and boiling, and the phosphorus was 
about 0°4 per cent. This metal was then let down into the lower 
furnace, the charge of which had been also thoroughly melted. 
The slag from the upper furnace was skimmed off as it passed down 
the trough. Ina quarter of an-hour after the two charges were 
united, the test samples showed 0°015 per ceut. of phosphorus. 
After the addition of ferro-manganese the steel in the ingots 
showed 0 ‘065 per cent. of carbon and 0°015 of phosphorus. 

The other heats, made with the same raw materials, gave 
similar results in all cases. It was, however, found advisabie to 
tap the upper furnace when the bath contained about 0 ‘6 per cent. 
of phosphorus. The metal flowed better in the trough, owing to 
its higher contents of carbon and phosphorus. Having been tho- 
roughly tested on this material, the process was then tried on the 
regular pig iron used in the basic Bessemer practice of the works. 
This pig contains about 2°5 per cent. of phosphorus and about 
0-2 per cent. of silicon, The charges were as follows:— 


Uppe r Furnace. 





Tons. 
Basic Bessemer pig iron 8 
Limestone re cee 03 
Steel scrap .. .. 3 
Magnetic iron ore .. 0°5 

Lower Furnace. 

Tons. 
Steel scrap 10 
Limestone 0°25 


Experience has shown that less limestone and ore were needed 

than had at first been used, even when the mixture was decidedly 
more phosphoric, After less than three hours the upper furnace 
was tapped into the lower one. The phosphorus in the upper bath 
was about as before, but sometimes was as low as 0°30 to 0 ‘20 per 
cent. The resulting steel was of the same quality as before. The 
first heat made from this mixture contained 0°065 per cent. of 
carbon and 0°031 of phosphorus. The phosphorus was rarely 
above this amount when the bath was quiet and ready to tap, and 
of course could be brought still lower by holding the metal in the 
furnace a little longer. 
Some heats were made with nothing but pig iron in the upper 
furnace. This practice was not continued, as scrap would have 
accumulated too fast, but the results were satisfactory. In these 
cases the charges were :— 


Upper Furnace. 


Tons. 
Easic Bessemer pig iron .. - 10 
Magnetic iron ore oa) mv ger: we» fore 1°5 
ee ee ee ee | 

Lower Furnace. 

Tons. 
Steel scrap .. o- 8 
Forge pig iron 3 
Limestone 0°75 


The time taken to make the heat was about the same and the 
same quality of steel resulted. According to the practice now 
fullowed the charges are as follows :— 


Upper Furnace. 


Tons. 
Basic Bessemer pig iron .. Pe is 
ree 5°5 
Limestone . te 0°15 
Magnetic iron ore 0°20 

Lower Furnace, 

Tons, 
Basic Bessemer pig iron .. 1 
Biel eeeap 2. 45 es CS 8 
Limestone .. O'S 
Iron ore .. .. none. 


The lower furnace is charged about two hours after the upper 
one. The metal in the upper furnace contains 0 ‘6 to 0 ‘9 per cent. 
of phosphorus when tapped into the lower one, while the metal 
contained in the lower furnace is already highly oxidised and very low 
in phosphorus, After uniting the two metals it takes fifteen to 
twenty minutes to reduce the phosphorus to 0°020 per cent. At 
present from five to six heats of 22 tonsof metal charged are made 
at Kladno in twenty-four hours. The lower furnace is “7 more 
than half of the time. It is quite evident, therefore, that with 
two primary furnaces at least ten heats could be made in the 
twenty-four hours. The present capacity is from 110 to 182 tons— 
charged weight—in twenty-fours ; and this will be doubled by the 
use of another 12 ton primary furnace, which is now being erected, 
and will soon be at work. 

Comparative results of practice.—In order to show in more con- 


for the five months immediately before and after its adoption, are 
here given :— 
Old Process.—Consumption in Kilos. per 1000 Kilos. of Ingots. 




















Sept. | Oct. | Nov. | Dec. | Jan. |Average 
Melting coal .| 871°1 | 836°6 | 878-9 | 336-0 | 880°8 | 850-60 
Heating coal 19°4| 44°0| 54°7| 111-0] 52-7 | 56-30 
Steam coal .. .«| 181°1 | 89°0 | 121°7 | 129°1 | 119°1 | 118°00 
Limestone .. .| 154°0 | 152°0 | 155°0 | 174°0 | 188°2 | 153°64 
Magnesite 31°0 22°8 | 27°0 | 24°6/| 14 5 | 23°98 
| 
Cost of basic refractories in | | 
ST ee ae | 1°3 16 14 16 | 1°40 
Cost of acid refractories in 
florins te er 0'9 2°0 1'l 3°8 1°66 
Output of ingots per heat | 
in metrictons ..../ 16*4 | 15°6 | 15°) | 14°38 | 17°8 | 15°64 
Output of ingots per 2! | 
87°8 87°5 86°9 86° 42°9 | 38°24 


hours in metric tons . 





These figures give a clear idea as to what was accomplished 
during the first five months in which the process was at work. It 
will be seen that the coal consumed in melting was reduced 
4°63 per cent.; that the coal consumed in heating up was re- 
duced 55°80 per cent.; and that the amount consumed for 
steam was reduced 19°40 per cent. The amount of limestone 
used per 1000 kilos. of ingots fell from 15°36 to 7°27 per cent., 
which is a reduction of 52°60 per cent. The amount of mag- 
nesite used fell from 24 kilos. per metric ton—53°76 lb. per 
ton—of ingots to 12°80 kilos. per metric ton—30°72 lb. per 
ton—a reduction of 53°20 per cent. The cost of basic refrac- 
tories was reduced 57°10 per cent., of acid refractories 47 ‘0 per 
cent., and the total cost of conversion 27°50 per cent. The 
output increased 72°3 per cent.; but, of course, some of this 


Bertrand-Thiel Process.—Consumption in Kilos. per 1000 Kilos. of 





Ingots. 
: = = ows ; 
j | ‘or, Decrease. 
| Feb. Mar. Apr’l|May. June Aver: 
88°: kilos | p.c. 
Melting coal *6 829 °4/328 °9/274°0 334°36 16°24 4°65 





Heating coal 2) 26°4) 23°7 24°8431°46 55°80 








Steam coal .. *§| 95°9) 86°0 95°06 22° 
Limestone .. *9| 55°S) 40°O 72°70 8 2 
Magnesite 8°2) 12°2)  5°9) 11°20)12°78 53°20 
Cost of basic refractories 

in florins .. .. . 4 09: O°5 O75) O'6 O°5 0°60) 0°8057°10 
Cost of acid refractories in 

florins es 0-9, O°9 O°5) 1°71) 1°0 0°88! 0°78 47°CO 

Increase. 

Output per heat in metric 

tons ee oe 18°5| 18°8 19°7/ 19°0) 18°7| 18°92) 8°28 21°10 
Output per 24 hours in| 

metric tons 45°59) 47°7 84°5) 76°] 75°9 65°94 27°70 72°30 


Allowing 20 tons increase 
for the small furnace .. 


eas ~- — | 65°94) 7°25 20°20 


Old Process.—Consumption in Pounds per 2240 lb. of Ingots. 


Dec. Jan. Average 








Sept. Oct. Nov. 
Melting coal 831 °26 752°64 | 739°87 785°3 
Heating coal 43°46 | 48°64 5 118°05 = 126-2 
Steam coal.. 293 °66 | 199°36 280°18  266°78 -264°3 
Limestone .. 834-96 | . 389°76 | 208°37 8 44°1 
Magnesite .. 69°44 | 51°07 60°48 | 55°10 | 82°48 53°7 
| 

Cost of basic refrac- | 

tories in dollars .. _0°469 | 0°554 O'GS2 | O°597 O°682 0°507 
Cost of acid refrac- 

tories in dollars . O'213 | O°3s4 0°853 O°460 1‘@1 0-708 
Output of ingots per | 

heat in tons .. -| 15°15) | 15°35 14°56 14°07 17°52 15°39 
Output of ingots in | 

24 hours in tons ... 37°20 | 36°91 36°32 | 35°53 43°22 | 37°64 


Bertrand-Thiel Process.—Consumption in Pounds per 2240 lb, 0 
} P 
ngots. 


Decrease. 









Feb. Mar. April. May. June. eee: 

Melting coal 94°18 902 °80 737 *86 736 "74 613 °76 748 “07 336 °3% “68 
Heating coal .. 54°21) 62°05) 49°73) 59° 58°00 55°6 56 55° 
Steam coal. . .. 200 265/245 °28 21168 214°8: 5 93) 51°87 19°40 
Limestone 278 °2L/211°90 100 °54/124°99 89°60 162°85)181°25 52°68 
Magnesite .. 41°89) 24°64 18°37) < 13°22 25°09) 28°61/53°20 
Cost of basic refrac- 

tories in dollars .. 0°384 0°213 0°213) 0°256 0-213 0°256) 0°341 57°10 
Cost of acid refrac- 

tories in dollars .. 0°384 0°384 0°213) 0°469 0°426 0°375) 0°333 47°00 

Increase. 

Output of ingots per 

heat in tons... .. 18°21 18°50 19°89 18°70 18°40 18°64 3°25 21°10 
Output of ingots per 

24 hours in tons .. 44°78 46°95 83°16 72°E0 


74°90 74°70 64°89 27°25 
Allowing 2v tons in- | 
crease for the smal] 
furnace . 3 


64°89 7°25 20°20 


was due directly to the use of a second furnace. A fair allowance 
for the product of this furnace would be 20 tons per twenty-four 
hours. If this be allowed for, the increase in product was 20°20 
percent. The increase under present practice is much greater, 
beinz about 50 per cent. A plant of two 10-ton furnaces 
and one 20-ton furnace would have a capacity of at least ten 
heats in twenty-four hours, as shown above. This would give 
from 200 to 240 tons of ingots. A very good product from 
these furnaces, run separately, would be five heats in 48 hours 
from each, or 24 per day. This would give 25 tons from each of the 
small furnaces and 50 tons from the large one, or a total of 
100 tons of ingots. It seems reasonable to suppose, therefore, 
that the capacity of such a plant would be more than doubled, if 
run under the Bertrand-Thiel process, 

Besides these advantages, which are shown by actual figures, it 
is claimed that the amount of deoxidisers and recarburisers used 
are also reduced, and that the loss is smaller. The work of the 
ten months contained in the table does not show any material 
difference between the two processes, so far as average loss is con- 
cerned ; the difference in favour of the Bertrand-Thiel process 
being only about 0°10 per cent. It is reasonable to suppose, how- 
ever, that with more experience this feature may be improved. 
The secondary furnace contains only a small amount of slag, which 
is comparatively free from oxide of iron at the end of the opera- 
tion. There should be, therefore, less loss of metal as oxide ; and 
a smaller amount of oxide in the bath, both of metal and slag, 
should require a smaller amount of deoxidiser to free the steel 
from red-shortness, This point, however, is somewhat difficult 
to determine, since so many specifications require more manganese 
in the steel than that which is necessary to make it roll well. The 
control of the quality of the finished product is very complete. 
Steel is made to specifications within a range of from 0°06 to 1:25 
of carbon. The phosphorus can be run down below 0°02 per cent. 
with ease ; the sulphur is kept below 0-03 per cent., and the man- 
ganese can be regulated very je As an instance, it may be 
stated that a large amount of steel has been made containing 0°80 
to 0'90 carbon. This steel was used for bayonets for the Italian 
army, and the results were very satisfactory. The work of the 
past year has shown that from 65 to 75 per cent, of the sulphur is 








* The American Institute of Mining Engineers, Colorado Meeting, 
September, 1896. 


crete form the advantages derived from the new process, the 
following extracts, taken from the Kladno reports and cost sheets 





removed by this process, 
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THE HOLST PUMPING ENGINE. 





Tuk accompanying engravings illustrate a new form of 
pumping engine, triple or quadruple bucket, with all its 
pump chambers coupled up into one single continuous line. 
The motion is derived from a shaft revolving at a constant 
velocity, and in such a manner that the fluid to be pumped 
is discharged in one unbroken stream at a uniform speed. 
The principle of its action is explained by Mr. C. P. Holst, of 
Amsterdam, as follows: 

Suppose an arbitrary number of buckets, all fitted so as to 
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have their valves opening the same way, and moving quite 
independently of each other in one pump barrel, common to 
all. These buckets move with different velocities and in 
different directions; some of them may even be considered to 
be atrest. Then, it is obvious that at any given instant only 
that bucket will be working that for the time being moves 
faster than all others in the direction of the current, ic., 
with the fluid, Only the valves of this bucket will be shut, 





Ss) fy 


is surpassed in velocity by a third, and soon. It is evident 
from the foregoing remarks that, in a multiple pump of the 
above description, it is quite immaterial to what the full 
length of stroke of any bucket amounts, or what their rela- 
tive stroke may be. The working length of the stroke for 
each particular bucket is simply that part of its whole travel 
in which it moves faster than all other buckets, and in the 
same direction as the fluid. 

By the means here explained a continuous flow may be 
insured, as shown, simply by the co-operation of a certain 
number of buckets working in one common pump chamber. 
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dimensions as to keep the pump velocity constant during 
lth part of a complete revolution of its crank. 
n 


So n is a whole number, to be chosen as low as possible for 
reasons already referred to, and since it appears that n = 2 
is impossible, m should be at least = 3, and at the most = 4. 

If a belt-driven pump be required, or some other type of 
pump with its motion derived directly from the shaft, 
ought to be 3, and the intermediate gear must be propor- 
tional for a uniform velocity during one-third of a revolution. 
Such a mechanism is shown in Fig. 1, its working stroke 


Fig. 5 








f The velocity, however 
would be very variable if 
the motion were derived 
from the shaft in the usual 
way, viz., by a crank and a 
connecting-rod only. 





only at one particular 
point, somewhere near the 
middle of the stroke, as is 


well known. But the condi- | 
tion that the fluid should always move at the same velocity | 


implies here that the maximum speed of the buckets should 


be maintained constant over the whole length of the working | 


part of their stroke. Hence, some new mechanism has to be 
inserted between the cranks and the pump-rods, giving such 


a motion to the buckets that, beginning from the centre, | 


their velocity first gradually increases, then remains constant 


all through the working part of the stroke, and after the | 


Fig. 4 


For | 
in such a case the maxi- | 
mum velocity is attained | 
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all other valves being open to let the fluid through. Hence 
all the other buckets are quite inoperative, they do not even 
act as foot or head valves, and their only effect is to offer a 
certain resistance to the motion of the fluid. From this may 
be inferred at once that the number of buckets should be as 
low as possible, and that, as is always the case, the free cross- 
sections should be large, and valve seat resistances small. 
The bucket thus working alone continues to be in operation 
until another bucket, of which the speed is increased in the 
direction of the fluid’s motion, has attained an equal velocity 
to the first. From that moment this second bucket becomes 
the driving one, and will continue to act until in its turn it 


completion of the latter again gradually diminishes to 
nothing. 

From the preceding statements it is clear that, in order to 
build a pump giving a continuous flow at a constant velocity, 
and working with 2 buckets, all driven in the same way, each 
one by its own crank and intermediate mechanism, it is 
necessary and sufficient that 


(1) These cranks should be placed at an angle of = degrees | 
apart; and 
(2) That each intermediate mechanism should be of such 








being about 75 per cent. of the throw of the crank, making 
the constant velocity on that part of the whole travel equal 
to nine-eighths of the mean velocity of a piston that would 
be driven off the same crank in the usual way. 

In this and in similar cases, it would not only be useless 
but even disadvantageous to makc n = 4, but the question 
becomes widely different when a pump is wanted that is to 
be driven off the tail rods of an ordinary side-by-side two- 
cylinder compound engine with cranks at 90 deg. apart. For 
now, in virtue of the symmetrical position of the crank-pin 
circle relatively to the piston-rod, it is possible to use both 
the outward stroke and the inward stroke of the piston. In 
fact, if two buckets are placed tandem-fashion on one com- 
mon rod, care being taken to arrange them with their valves 
opening opposite ways, and this rod be driven by the ta'l 
end of the piston-rod of the steam engine, the mechanism cf 
Fig. 2 being inserted between them, the motion required for 
the buckets will be found each half revolution of the crank, 
and there will always be one bucket in operation, the other 
one at the same time being idle. In this way an arrange- 
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ment is arrived at with four pumps, but with only two cranks 
and two motions, giving exactly the same results that could 
be obtained from four cranks with four intermediate mecha- 
nisms. Hence, the gear shown in Fig. 2 has to be designed 
for a constant velocity during one quarter of a revolution 
only, and then gives a length of working stroke equal to about 
71 per cent. of the stroke of the steam piston, making the 


| constant velocity of the pump equal to seven-fifths of the 


mean speed of the engine’s pistons. 
In some cases this last property of the link work shown in 


| Fig. 2 might be considered a drawback, since it gives to the 


water a speed exceeding that of the cylinder pistons by 40 per 
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cent. This consideration gave rise to the design of a third 
type of intermediate mechanism, by which it is possible to 
reduce the velocity of the water in any desired proportion to 
the mean piston velocity of the engine. For other propor- 
tions, similar mechanisms can easily be found, the pump-rod 
being always below the piston-rod and parallel to it, and the 
smaller the ratio between the two velocities the shorter 
should be the distance between the rods. In all three cases 
the new gear consists of exactly the same parts, coupled in 
exactly the same way, so that the same description holds 
good for the three types. 

A complete pumping engine is shown in Fig. 3, and the 
inventor has described other forms, including that shown in 
Figs. 4 and 5, which are views 
of a triple power pump, the link 
work to be used being that of 
Fig. 1,asexplained. The flow 
of the water is clearly seen in 
Fig. 5, where the connecting 
bends between the pumps are 
fully shown. The bed plate 
has under each pump a pipe, 
cast with it; the water forced 
through the pump immediately 
above it flows through this 
pipe towards the rear end and 
thence by the bent pipes 
towards the suction orifice of 
the next pump. 

Fig. 6 shows a section of a 
small bucket with only one 
annular valve with outside 
water passage. Fig. 7 is in- 
tended to show the same prin- 
ciple as applied to large and 
very large buckets, where more 
ring valves are fitted — two 
being shown here—with out- 
side and inside flow past them. 
Fig. 8 illustrates an india- 
rubber flap valve, the plan 
view, showing how the cup- 
shaped disc is cut into six 
almost entirely independent 
flaps to avoid the stiffness of 
the undivided valve. This 
bucket has been designed to 
be interchangeable with that 
of Fig. 6,so that both might 
be tested against each other 
expeditiously and with little 
expense in the same pump, on 


Fig. 6 


Tron and steel.—Pig iron has, with occasional fluctuations, been 
rising in value since 1893. Hematite pig iron, the material for 
steel making, did not till recently share the same tendency ; but 
now the diminished supply of Spanish ore and the activity of the 
steel trade, have raised its price also. Finished iron and steel, as 
used by engineers, do not differ much in price. Every year, the 
respective advantages of the two materials are becoming more 
clearly defined. Where smitning and welding are required, fibrous 
iron made from puddled blooms is likely to maintain its place as 
more suitable and trustworthy than steel. For light structural 
work, such as roofing, iron is still much used, but for larger struc- 
tures steel is everywhere gaining. Nominally, iron is cheaper than 
steel, but the facilities for manufacturing ages and heavy 
sections of steel have been so improved that the steel can be sup- 


Fig. 7 Fig. 8 





the same rod, and even be- - 





tween the very same trunks. 
For installations where a con- 
sderable length of pump can 
b2 used, the peculiar form of 
bucket shown by Fig. 9 is very 
suitable, and recommends 
itself by the facility of access 
2 the valves and seats. 

To show both the valves and the free passages through their 
seats as clearly as possible, these figures are drawn in halves, 
- “Y with the valves open, the other side with the valves 
closed. 

To submit Mr. Holst’s statements and the invention to a 
practical trial, the ‘‘ Nederlandsche Fabriek van Werktuigen 
eu Spoorwegmaterieel,” of Amsterdam, have built an experi- 
mental pump for their own water service. Figs. 3, 4, and 5 
are engravings of this pump, and to it the two interchange- 
able buckets, Figs. 6 and 8, belong. The principal dimen- 
sions are :— 


Diameter of crank-pin circle 200mm. = Sin. nearly 
Length of working stroke.. .. 150mm. = 6in. nearly 
Free cross section throughout .. 50cem?. = 7} sq. in. 
Delivery per revolution 2°25 litres = 3 gallon 
Diameter of pump barrel .. 128mm. = din. full 
» pipes.. 80mm. = lin. full 
trunks 100mm. = 4in. nearly 


This pump was tested at from 160 to 240 revolutions per 
minute, and has, we are told, given complete satisfaction. 


With respect to the action of the valves, the following results | 
| The extreme hardness of modern armour plates has allowed a 


are given :— 
Trials of May 5th and 6th, 1896. 


Bucket after Fig. 6, but without Springs on the Valves. 














Refer- Revolu- — - he Total | Total Total Lessig 
ones} tions | uction pla . head in quan- | number ¢ “alte 
a on. arge, z ae ci volume 

No per Foe iia. atmo- tity in of revo- per 

min. spheres. spheres. spheres. litres. | lutions. reall 

1 | 160 0°5 0-9 1*4 1473 660 99°2 

2 160 0°6 2°2 2°8 1484 672 98°1 

3 160 0°6 8°0 3°6 1481 671 98°1 

4 160 0°6 4°75 5°35 1498 680 97 °9 

220 0°6 2°6 3°2 1463 665 97°38 

6 240 0°65 2°8 374 1471 666 98°2 

7 240 0°6 3°0 3°6 1449 652 98°8 

8 100 0°5 2°0 2°5 1611 720 99°4 





Trials to determine the mechanical efficiency have not yet 
been held. 








TRADE IN 1896. 


Messrs. MaTHeson AND Grant, in their annual engi- 
neering trades report, say that:— 

The improvement in trade, which had fully set in at the time 
of their July report, has continued and increased. Almost every 
branch of the engineering and metallurgical trades has shared in 
the forward impulse; most of the leading firms have engagements 
which will last well into the coming year; and prices have risen, 
or are rising, accordingly. During the recent years of depression, 
enterprises of various kinds have been postponed, and want of 
success in previous affairs—mostly abroad—as well as the almost 
universal fall in prices, have disinclined capitalists from new 
ventures ; although, it is to be noted, the one main exception has 
been that of mining enterprise, which is the most speculative of 
all. Tae discr:dit which had fallen on American investments, and 
the uncertainties of Silver legislation not yet entirely removed, 
vontributed largely to thisresult. There is now a recovery, public 
works, long proposed and wanted, are going on; and for almost 
all new schcm>s, the engineering trades are indispensable, 

Coal.—Te prices of coal have been kept down not by slackness 
in trade but by the great output capacity of the collieries, Not- 
witustanding the greater demand for iron and steel making, there 
has been, so far as affects manufacturing engineers, only a slight 
rise in the contract rates for the coming year, and even this is due 
as much to the risk of labour troubles as to any apprehension 
that re demand will overtake and exceed the normal powers of 

up_ly. 





| from that country. 





plied at normal prices where, in the case of iron, considerably 
extra rates would be demanded. The engineering trades, as a 
whole, benefit greatly by the cheapness with which mild steel can 
be obtained, a circumstance which is having effect in modifying 
designs for framework and other structural parts of machinery. 
Shipbuilding has continued to increase, the total of vessels 
launched having, for the year 1896, risen to 1,261,000 tons, of 
which the National Dockyards have contributed 72,000 tons. So 
great now are the resources of the steel makers, and the economies 
afforded by modern machine tools, that prices of steamships are 
much below what a similar activity would have caused a few years 
ago. The new steamers of the mail and freight classes much more 
than replace those which have been lost during the year, and the 
net increase is due, not only to a growth in the world’s shipping 
trade, but to the introduction of many and various improvements 
which in the competition of different nations compels progress. A 
modification of the French bounty system will encourage orders 
In the Navy the tendency is towards increased 
speed rather than to heavier armaments, and this must be con- 
sidered in comparing the work executed with that of previous 


| years—the swift torpedo catchers costing about £200 per ton, as 


against an average of £65 per ton for warships of usual speed. 


reduction in weight. In the mercantile marine the improvements 
are in the direction of enlarged carrying capacity, and facilities for 


| quick handling of cargo. 


Mechanical engineers and ironfounders share in the general 
activity, and overtime is the rule in most of the factories. In 
such diversified trades the causes of this briskness are too 
numerous and varied to be enumerated, but a considerable pro- 


| portion of the home demand is due to the requirements of the 


| steamship builders and for electrical plant of various kinds. 


| and more recently from Tasmania and British Columbia. 





The 
export of machinery for producing textile goods and arsenal plant 
continues, while there has been no falling-off in the shipment of 
mining machinery. To the demands in this direction from South 
Africa have been added those from West Australia, New Zealand, 
New 
methods of ore crushing and gold extraction are being applied 
where special conditions render the ordinary stamps and mercury 
processes unremunerative. Railway extensions abroad, alluded to 
elsewhere as under British management, involve corresponding 
additions to plant in the local repairing shops, most of which are 
supplied from this country. As we ventured to anticipate in our 
July report, the expectations of an extensive introduction of 
motor carriages have proved prerfature, for although legislative 
restrictions to their use on town and country roads have been 
removed, none of the carriages yet exhibited are sufficiently succees- 
ful to lead to general adoption. Great as are the advantages 
afforded by volatilised oil — on the principle of the gas engine 
and the convenience of electric accumulators, their expected 
superiority to steam engines has not yet been been fully demon- 
strated, 

Machine tool makers are well employed and are likely to continue 
so for the whole of the year. But, besides, satisfying the demands 
from the new orenlarged factories at home and abroad, the leading 
firms have of late been paying special attention to the improvement 
of old types of machines, by so balancing and speeding them as to 
increase greatly their output and economy. When once such 
improved tools are available, manufacturers are compelled by com- 
petition to use them, and old machines are brought down to a scrap 
value though not worn out. ‘hose who have based their estimates 
of depreciation merely on the apparent wear and tear of their 
machines, without any regard to the possibility of their becoming 
obsolete, incur a loss when they have to be replaced. The trans- 
mission and distribution of power by electricity to machine tools is 


| being more widely adopted, and, although the directions in which 


this method may be applied are still open to question, it at any 
rate allows a more exact computation of netefficiency and of the 
power lost by the friction of shafting, belting, and gearing. 
Locomotives and rolling stock.—The excessive competition of the last 
few years in the locomotive trade and the more than corresponding 
reductions in price, which were accepted even by leading firms, 












for the present at an end; and unless purchasers agree to long- 
dated deliveries, much higher prices have now to be paid. This 
branch of trade is in tew hands, The output can only be 
increased within a narrow range, and if the present rate of 
demand continues, foreign orders, which in ordinary time would 
be placed in this country, are likely to fall into the hands of 
builders in the United States, 

Steel constructional work.—All the leading firms are well em- 
ployed, though still to a considerable extent at the low prices that 
till recently prevailed. As, however, the aggregate tonnage under 
contract will occupy many of the factories till the summer, prices 
are likely to rise for those who are still able to offer delivery in 
reasonable time. On the railways there have been very large orders 
given out; the structural work of goods stations and sidings, as well 
as the strengthening, widening, and reconstruction of bridges on the 
main lines, are still going on, and much work is in view for new 
railways already authorised. The shipments of bridgework to 
India still continue, and are likely to increase rather than 
diminish, As the continental factories are also well engaged, and 
the United States have not yet commenced to seriously compete 
with Great Britain in foreign markets, the prospects for the year 
are favourable. 

Portland cement.—This trade forms at present an exception to 
the general improvement, for although in the summer there was a 
slight recovery from the very low prices that had prevailed for some 
time, it has not continued, and prices are at a low level. ‘I'he 
selling rates are ruled by the demand for export, which is almost 
entirely from the works on the Thames and Medway forming the 
London district, and is at present slack, the shipments to the United 
States especially having greatly fallen off during the last year. 
During recent years there has been no encouragement to increaso 
the number of factories, but considerable improvements and 
economies have been effected in the details of manufacturing 
plant, without which indeed the present prices would involve loss. 

Public works.—The private bills deposited for the coming Session 
of Parliament exceed those of last year, and there are many impor- 
tant schemes put forward. ‘lhe rapid progress towards completion 
of the Manchester, Sheffield, and Lincolnshire Railway to London 
is stimulating the Northern lines to various extensions, widenings 
and improvements, to meet the new competition for goods and 
mineral traffic in the neighbourhood of ade, Sheffield and 
Manchester. Numerous short lines are projected in the colliery 
districts between Nottingham and Barnsley, with a view of cheap- 
ening access to the Humber ports and to London. The example of 
the Central London Railway is being followed by numerous other 
schemes for deep level underground lines in the Metropolis, to 
supply much needed communications, The County Council project 
another tunnel under the Thames at Millwall, and are again 
seeking to purchase the whole of the London waterworks, ‘They 
also propose to put in force their statutory powers for the 
acquisition of the tramways. Generally throughout the country 
there is an increasing tendency towards municipal action. 
Although in the public interest ic may be desirable that works 
involving periodical interference with the streets should be under 
official control, the idea that an actual saving in money can be 
obtained by constructing sewers, buildings, and other works, is 
fallacious. The varied nature of these works demands separate 
branches of engineering skill and constructive experience, and 
whatever profit may be gained beyond a minimum rate of interest 
is but remuneration for skill and risk, the cost of which will be 
rather more than less in municipal hands, Abroad, the large 
outlay, long postponed, but now authorised, for new railways in 
India, is already proving a direct advantage to the engineering 
trades of this country. In Brazil and Argentina, new railways or 
extensions of existing lines are being carried out with British 
capital and supervision. In Australasia there is not yet a com- 
plete financial recovery, but the development of mines will 
encourage and justify the investment of capital for new railways. 

In conclusion, it may be said that while a revival in trade, such 
as is occurring at present, must necessarily be limited to the time 
when the stimulated power of supply satisfies and exceeds the 
demand, it is evident that there are already commitments 
sufficient for the year. And after every such period, there is a 
wider scope for future developments and an increase in the volume 
of trade if notin price. Mining enterprise creates the need for 
railways, and every new railway involves future extensions and 
recurrent outlay for maintenance. If peace be maintained there 
is no fear that employment will be lacking for the engineering 
trades ; and depressions and low prices when they come again, wiil 
be probably due to the increase of manufacturing power rather 
than to a lessened demand, 








EXpLosives IN Mixes.—Commenting on the Order in Council on 
the use of explosives in mines just issued by the Home Secretary, 
the Newcastle Chronicle says :—‘‘ Practically it abolishes the use of 
gunpowder throughout the district, and creates a new class of 
officials in non-fiery mines, to fire shots—work hitherto performed 
by the hewer. This proposed change in the methods of working 
will add very considerably to the cost of producing coal. The 
price of gunpowder is 3d. per lb, ; bellite, the most likely sub- 
stitute, costs 1s. Each hewer, using gunpowder to the value of 
£2 year, will, in future, require beilite to the value of £8, Ata 
moderately-sized colliery affected by the order, the new regulations 
would impose a charge of about £5000 per annum.” 


Tue Russian Navy.—tThe shipbuilding works at Newski are to 
deliver next year six first-class torpedo boats, with Du Temple 
boilers, adapted for the oilsystem. Experiments are also to be made 
with oil for Yarrow boilers. It is not proposed that coal-stoking shall 
be done away with, but the bunkers are to be partitioned in such a 
manner as to hold something over three tonsof the oil. Thechanges 
made necessary by the introduction of oil stoking are numerous. 
The stokers wear coloured glasses to protect their eyes from the 
exceedingly bright light emitted during the burning of the oil. 
While this has been going forward in Russia, says the Army and 
Navy Gazette, it deserves to be noted that in the United States 
torpedo boat No, 2 some trials have taken place with a view of in- 
troducing the oil spray system of stoking. 


THE RicHT oF A City To Its NAME, — Sometime ago it was 
mentioned in THE ENGINEER that the Cutlers’ Company of 
Sheffield had received information from the Foreign-office to the 
effect that the word ‘‘Sheffield” was extensively used on cutlery 
exported from Germany into Egypt. The Cutlers’ Company there- 
upon instituted proceedings before the mixed tribunals with a view 
to suppress these practices. The case was one of exceptional com- 
mercial interest, it being the first time that an action had been 
brought. before a court of law with the express object of protect- 
ing the manufactures and the name of a city. Considerable 
doubt was expressed as to the success of the Cutlers’ Company’s 
enterprise, although the moral right of the city to its name was 
felt to be unquestionable. Information has now been received in 
Sheffield that the Cutlers’ Company have succeeded in establishing 
the right of Sheffield to its own name in indicating manufactures, 
Particulars of the decision have not yet been received, beyond the 
fact that the Cutlers’ Company have won the case, and that judg- 
ment is reserved, Success in Egypt will encourage the Cutlers’ 
Company, who are always on the alert to prevent fraudulent 
trading, to pursue this crusade against the inequitable use of the 
word ‘ Sheffield” in the markets of the world, particularly in the 
Far East. It has been notorious for many years that foreign-made 
wares, branded with the word “Sheffield,” or a colourable imita- 
tion, so flagrant as to bear fraudulent intent on its face, have been 
particularly prevalent in India, where immense damage has been 
done to Sheffield manufactures by these and kindred practices. 
In some instances, the foreigner has gone the length of branding 
“Sheffield” on his least trustworthy goods, the purpose in so 
doing being clearly to disparage the English city by attributing to 





it worthless articles it never produced. 
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THE OTTEWELL SIGHT-FEED LUBRICATOR. 





Tue illustrations given herewith represent views of the 
above lubricator made by Messrs. J. Smith and Co.; Derby. 
In Figs. 1, 14, and 18 are shown in elevation and section the 


single connection lubricator, suitable for stationary engines. | 


It will be seen that there is a branch for screwing into a steam 
pipe. Fig. 24 shows the double connection attachment, and 
Fig. 3A represents a section of the valve chest attachment for 
converting the single connection lubricator into one suitable 
for valve chests. The action of the Ottewell lubricator is as 
follows:— Steam is admitted into the upper chamber or con- 
denser shown in Figs. 14 18 by means of a passage or bent 
tube inserted in the shank on the side of the condenser. This 
steam condenses, filling or nearly filling the condenser with 
water and maintaining it in this condition. The lower 
chamber or oil reservoir 
shown in Figs. 14 and 
1p being charged with 
oil, the filling plug 
and the drain valve D 
being screwed down or 
closed, and the water 
valve W,_ regulating 
valve R, and oil valve O 
being open, the steam 
ertering the bent tube 
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| In view of these difficulties the engineers of the company 
| proposed the adoption of a cog-wheel system for the crossing 
of the steepest parts of the Lebanon, and in 1891 a new survey 
| was made which was completed in 1892, and which afforded a 
| great saving in the length of the line, about 30 miles, and in 
| the cost of about 10,000,000 fr. The “‘ Abt” system of cog- 
| wheel and adhesion combined railway was adopted, and the 
| construction of the line entrusted to the Société de Construc- 
| tion des Batignolles. It was commenced at the end of 1892 
| and completed ready for traffic in the autumn of last year, 
| the work having thus occupied about two years and a-half. 
| The construction of the extension line, Damascus-Hauran, 
| 65 miles, was carried out by a Belgian company, and com- 
| pleted a year previously, but this section offers nothing of 
technical interest. The regions traversed are flat, and the 
| line running in a general direction north and south is con- 
| tinuous throughout. 
| The line Beyreuth to Damascus has an actual length of 
| 95 miles, of which 35 miles are in Lebanon and 60 miles in 
| Anti-Lebanon. The line rises to the summit of the Lebanon, 
| 25 miles from the coast to an altitude of 1487 metres, descends 
| to the plain of Bekaa, 35 miles, altitude 920 metres, reaches 
| the foot of the Anti-Lebanon 41 miles, altitude 929 metres, 
ascends to the summit of the mountain chain, 55 miles, 
altitude 1405 metres; redescending to Damascus, 95 miles, 
| to an altitude of 687 metres. The maximum gradients on 
the cog-wheel sections are fixed at 1 in 14:3, and at 
1 in 40 on the adhesion sections, but it attains 1 in 
































THE OTTEWELL SIGHT-FEED LUBRICATOR 


condenses and passes down a vertical tube nearly to 
the bottom of the oil reservoir, where, by its excess of 
head and greater specific gravity, it displaces the oil 
and causes it to rise and pass through the regulating valve 
Rand delivery nozzle, rising vertically therefrom drop by 
drop through the water in the sight-feed glass, from which it 
escapes through the valve O and shank in the side of the con- 
denser to the cylinder or other part of the engine to be lubri- 
cated. It will thus be seen that the water descends vertically 
from the condenser in a column to the bottom of the oil 
reservoir—except when passing through the water valve 
W —and the oil which it displaces rises vertically — 
except when passing through the regulating valve R—through 
the delivery nozzle and the sight-feed glass to and through 
the shank in the side of the condenser and away to the valves, 
cylinder, or other part or parts to be lubricated. 








THE RAILWAY BEYREUTH-DAMASCUS- 
HAURAN, IN SYRIA. 


THE construction of a railway between Beyreuth and 
Damascus, in Syria, was prompted by the rapid development 
of the trade of these two cities, which had formerly depended 
upon a carriage road of seventy miles, worked by a French 
company since 1863, in view of a concession from the 
Ottoman Government. Beyreuth had at that time a popu- 
lation of about 25,000, and Damascus claimed about 100,000; 
but since then the number of inhabitants has increased 
respectively to 120,000 in the former town, and more than 
doubled in the latter. Day by day the means of transport 
became more and more insufficient, and the Road Company 
had, in fact, often to decline cartage, and it soon became 
evident that the only remedy for the stagnation of trade 
between these two important cities—the “ Liverpool” and 
“Manchester,” so to speak, of Asia Minor and its Hinter- 
land—-would be a connecting railway. A concession was, 
therefore, obtained for the lines, Beyreuth - Damascus, 
and for Damascus - Chérib, in the Hauran, in view of 
the heavy grain trade of that region; and in Decem- 


ber, 1891, a company for carrying the scheme out was | 


formed with a capital of 10,000,000f. and a duration of 
ninety-nine years. The 160 miles of railway thus contracted 
for four parts of the net of railways in Syria which this 
company is empowered to construct by a further concession 
of June, 1893. This railway net comprises a grand artery 


of normal lines connecting Horns, Haura, Aleppo, and | 
3iedjik on the Euphrates, besides various branch lines and | 
extensions where the latter may communicate with the sea | 
The normal | 


and the railway system of Turkey in Europe. 
railways are guaranteed by the Turkish Government, but 
such is not the case with the narrow gauge railway, Bey- 
reuth-Damascus and Hauran. 

The construction of the line Beyreuth-Damascus presented 
many difficulties, 


the main track, with ridges rising to a mimimum height of 
4000ft. The crossing of the Anti-Lebanon presented difficul- 
ties serious enough, but that of the Lebanon far surpassed 
the worst of them. A preliminary project for this section 
was prepared in 1889. The conditions comprised a steep 
track of railway of 1 metre gauge, with a minimum radius of 
150 metres, and gradients limited to 1 in 50, with a 
tunnel 4 kiloms. in length at an altitude of 1200 metres. 
The crossing of the Lebanon besides covered about 100 kiloms. 


This line was full of difficulties, having throughout hills | 


alongside, exposing great landslips and avalanches. The 
total length of the track from Beyreuth to Damascus was 
estimated at 20 miles, and the cost of the work too great to 
leave any return on the capital sunk in it 





Two parallel chains of mountains, the | 
Lebanon and the Anti-Lebanon, run athwart the course of | 


33°3 in exceptional points, with a wider radius. In 
traversing the Lebanon the radius for both kinds is uniformly 
120 metres. The laying out has not suffered thereby, having 
regard to the numerous curves and counter curves ; in return 
the laying of the track has been much simplified. A radius 
of 100 metres has been adopted as minimum on the rest of 
the line. In order to facilitate the work at the central 
point of the ascent of the Lebanon, two turning stations have 
been established at Aley and Arraya. The land taken up for 
the line is about 205 hectares, and for stations and stopping 
places 28 hectares. The terracing and all kinds of ground 
has amounted to 1,133,000 cubic metres, or 7 cubic metres 
per running metre of line. The number of technical works 
carried out has been 811, of which 24 are of the first rank, as, 
for instance, the viaduct with four arches, and the Ouadi-Zerzer 
curve 120 metres, the viaduct with four arches at Nahr 
Djellala; the viaduct with three arches at Khan Mrad, 
likewise with a curve of 120 metres, as well as many steel 
bridges spanning from 10 to 20 metres. In addition, there 
are four tunnels on the line, having a total length of 728 
metres. 

The concession left to the company a choice of gauge 
of 1:05 metre, or 1:45 metres between rails, and it is the 
minimum, 1:05 metre, which has been adopted. The track 
is laid with Vignoles steel rails and metal sleepers on Rath 
and Schueler’s system, type Viége Zermattly. The rails 
weigh 27 kilos. per metre run, the height is 116°3 mm., 
the width at top 52 metres, thickness 9 mm., and the length 
9 metres. The sleepers are of soft steel 1°850 metre in 
in length, and weigh 37°8 kilos. each. The weight of the 
track per metre run is 107°8 kilos. On the cog-wheel 
sections a short or long rail is employed, corresponding to the 

| radius of 120 metres. The span is here 20 metres, 10 on each 
side of the central. The superelevation of the outside rails 
in the curves is 50 mm. in the cog-wheel sections where the 
speed does not exceed 15 kiloms.,andon the adhesion sections 
varies from 80 mm. in curves of 100 metres, to 33 mm. in 
curves of 500 metres, and 10 mm. in curves of 1000 metres. 
The ballast throughout the whole line is composed of ground 
limestone of excellent quality. 

The cog-track is composed of toothed plates, 26 mm. 
in width, and 110 mm. in height, each plate having 
a length of 1°80 metres. They are of Martin-Siemens steel, 
and of 48 to 50 kilos. per square millimetre tensile strength, 
with an elongation of 20 per cent. The cog-track is sunk in 
concrete of Portland cement, which in turn is laid on the 
solid rock. 

The location of the stations has been fixed according to 
the requirements of the neighbourhood, and at Beyreuth, 
Maallaka, and Damascus, with a population of respectively 
120,000, 25,000, and 200,000, special arrangements have been 
made to meet all the requirements of passengers and goods 

| traffic. Between these three main termini there are 
twenty-one smaller stations, the average interval between 
them being 6 kiloms. The workshops and yards for 
repairs have been established at Damascus, in view of 
meeting easily the demands of the Anti-Lebanon and 
Hauran sections; and at Beyreuth a workshop is now 
being completed for dealing with the Abt rolling stock. 
The station at Maallaka has been specially arranged 
for the requirements of the system of working adopted, the 
siding of trains, and the crossing and changing of engines 
necessitated at this point; for it should be stated that cog- 
| wheel engines are only employed on the Beyreuth-Maallaka 
| section. These only run to and fro between these two 
stations, and are substituted at the latter by adhesion 
| Seaemaeereess which work the entire remaining section to 
Damascus. The changing at Maallaka of the engines, and 
‘transfer of the trains from one system to another, 


|oceupies no more than fifteen minutes. There are 





two turning stations, Aley and Arraya, the former the 
more important, being also a favourite rural resort of 
the-people of Beyreuth. The distance between these two 
stations is only 14 kiloms., so that the engines can work it 
easily coupled on behind. They thus regain their normal 
position after the second run, which arrangement obviates the 
installation of a costly turning apparatus at Arraya. The 
Aley Station deals solely with the in-and-out city traffic. 
The station-houses and lodgments for travellers have beer 
constructed much as they are in France, with allowances for 
the difference of climate in Syria. In another impression 
we shall illustrate the locomotives used in working this line. 








THE MINERS’ PARLIAMENT. 





THE collier; are once more in conference. Mr. Benjamin 
Pickard, M.P., President of the Miners’ Federation, has again 
given the nation the benefit of his views on the situation, and 
his opinion of what has transpired since the delegates last 
foregathered. On the whole his speech, though it is not free 
fromeconomic heresies, ismuchmoretemperate than usual. He 
has nosympathy with (indeed, dismisses with the curt contempt 
of a single sentence) what is generally known as Industrial 
Socialism. State ownership of minerals and mines he refuses 
even to argue about; the fact of which he is particularly 
proud is that which he‘regards as the progress of the principle 
ofa living wage. That is one of thechief planks in the Federa- 
tion platform. Others which heinsists must be defended at all 
hazards include the hostility of the Federation to the sliding 
scale system ; its insistance upon the right of a majority to 
decide ; its advocacy of eight hours a day from bank to bank; 
and its demand that regulation of the main conditions under 
which miners’ labour is carried on shall be by law obtained 
through parliamentary channels. Mr. Pickard findsthe mining 
situation very awkward in one aspect. Increasing difficulty 
is experienced by the proprietors in the Midland coalfield, 
particularly in Yorkshire, in competing with the coalfields 
which have command of the sea routes to London. The 
colliery proprietors, who are dependent upon railways for the 
carriage of their product, have had to give up working the 
thin and other seams that are unprofitable, and to introduce 
machinery more largely into the mines, with the direct effect 
of decreasing manual labour. During 1896, more than in any 
other year in the history of the Midland coalfield, the business 
has been gathered into the hands of the large concerns, while 
the weaker ones, crushed out in the conflict, have gone to the 
wall. All this means less work for the workers, while the 
number of workers has largely increased. The farm labourer, 
as agriculture went from bad to worse, took to the pit, and 
he is still taking to it, with the result that the skilled collier 
is being pressed by the unskilled, or by the man who has to 
learn his business when he gets below. 

Mr. Pickard at last scents danger here, a danger which the 
Yorkshire press have been urging for years; and has now 
come round to the view that coal-getting should be confined 
to men who have begun their apprenticeship in the pit before 
they were eighteen years old. In this way he hopes to stay 
the influx of labour, to restrict production, and keep prices 
and wages at their high-water mark. Mr. Pickard, by the 
way, approves of the scheme of Mr. D. A. Thomas, M.P., for 
limiting the supply of coal as near as possible to the actual 
requirements of coal consumers ; in fact, he has never ceased 
to preach the doctrine of restriction of output, and may very 
justly claim that those who now preach it are simply plough- 
ing with his heifer. But, on the general grourd, it is curious 
how so astute a man as Mr, Pickard falls into error. Con- 
demning, for example, the relief of agriculture, he holds that 
it would have been better to have given relief to the mining 
industry. In this he overlooks the very crux of the question. 
If adequate relief had been given to agriculture long ago, the 
labourer would have remained on the land, and would not 
have drifted down the mine, creating the very difficulty of 
more workers than work which baffles even Mr. Pickard to 
overcome. If some scheme of restoring even comparative 
prosperity to British farming could be devised, it would cut 
the Gordian knot of the over-crowded collieries. At once 
the steady exodus from the country to the congested centres 
of the town would cease, and the men brought up in the 
country, with all their country tastes yet strong upon them, 
would readily return to rural districts, and the mine be 
filled by those who are practical miners. In a speech marked 
by more than usual good sense and moderation, Mr. Pickard 
still betrays a lack of capacity to look at this great question 
from a broad, comprehensive point of view, through being 
wedded to notions which he has woven into the web of his 
industrial creed—a creed, it is significant to notice, however, 
which grows more moderate in its tone as its author gains in 
years and knowledge. 








Tue InsTITUTION OF CrvIL ENGINEERS.—During the seventy- 
nine years which have elapsed on the 2nd inst. since this Institu- 
tion was established, its proceedings have been presided over by 
many of the most distinguished engineers of the age. It has now 
on its register nearly 7000 members of all classes, and is regarded 
as one of the largest self-supporting institutions of the Kingdom. 


DIARIES AND CALENDARS FOR 1897,—Amongst numerous addi- 
tional contributions under this heading which have come to hand 
since we published our last list, we have to acknowledge the 
receipt of wall callendars from Mr. Henry Simon, Manchester ; 
Messrs. John Rogerson and Co., Limited, Walsingham, Dar- 
lington ; Messrs. Hanson, Scott, and Co , Limited, Stockport; and 
Mr. John Henderson, Aberdeen. We have received from the 
Electrical Power Storage Company an admirable combination 
blotter, calendar, and diary. The blotter is of large desk size with 
tear-off sheets. On the top of it is a row of figures representing the 
days of the month, and on the left hand side is the interleaved 
diary. The whole forms a very handy adjunct to the writing 
table. 


ForEIGN DEMAND FOR ALABAMA IRON.—According to a recent 
New Orleans contemporary, the local ironmasters at Birmingham, 
Alabama, U.S., say that the demand by foreign buyers for 
Alabama pig iron is unprecedented. At the beginning of December 
the Tennessee Coal, Iron, and Railway Company shipped 2500 tons 
to Liverpool, and had inquiries for prices for anaggregate of 3000 tons 
from Rotterdam, Genoa, and other European ports. The Sloss Iron 
and Steel Company booked an order for 3000 tons from Calcutta, and 
the same buyer wanted quotations for 3000 tons more. The 
ability of the Alabama furnaces to make a high-class iron, and 
send cheaper than European makers can, in the opinion of local 
furnace men, accounts for the phenomenal growth of the Alabama 
export iron trade. The only difficulty encountered is the lack of 
shipping room, on account of the rush in cotton and shipments 
abroad. Ironmasters believe that when this subsides the foreign 





iron trade will assume the proportions of a boom, 
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BLANKENBERGHE SEWERAGE WORKS—DETAILS 
MR. VAN DE CASTEELE, ENGINEER 
(For description see page 33) 
Fig: 29. 
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HE SEWERAGE 
MR. VAN DE CASTEELE, ENGINEER 
Fig. 42 
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NOTES ON THE SEWERAGE OF BLANKEN- 
BERGHE, 
(Continued from page 11.) 
_ Tue chamber and the reservoir are built in brick set 
in cement. The reservoir, which is arched, is about 105ft. 






long, 39ft. 44in. wide, 4ft. 2in. deep, and is about 4ft. below | 


the invert of the general collector. All liquid matter col- 
lected from the town flows into this reservoir, from which it 
is pumped out, and is forced through a cast iron main 
1ft. 33in. diameter, nearly four miles long, into the downs 
or high sandbanks on the coast, the property of the State. 
As will be seen from Figs. 8 to 12 ante, the reservoir is provided 
with an overflow pipe, so that in case of heavy and sudden 
rains, or in case of accidents to the engines, the liquid | 
material can always be run off into the flushing basin of the | 
Blankenberghe port. The cast iron main pipes are of the best | 
quality, tested to 15 atmospheres. They are made in lengths 

from 9ft. 10in. to 13ft. 1}in., except in the curves, where | 
they are shorter. The ends are made perfectly square and | 
clean, and the pipe is thoroughly coated with several layers | 
of coal tar. To obtain a uniform thickness throughout they | 
are cast vertically, and only a variation of .jyin. in thickness | 
is allowed, They are either provided with thickened ends 
and sockets or flanges. The joints, which are generally of the 
box or socket type, are made water-tight by = india-rubber 
packing rings, as shown in Fig. 13, or of hemp and lead, 
48 represented in Fig. 14, in which case, however, the tube | 
ends, which are boxed in, are greatly increased in thick- 











ness, 





basin of the Blankenberghe port, the joints are of the flange | 


pattern, with lead packing. The sockets, as represented in 
Fig. 20, made to carry discharge or air pipes, are flanged, 
bolted with lin. bolts, and the flanges are provided with ten 
to twelve holes of jin. clearance for the bolts. The flanges 


pipe. 
or hemp rope and lead, so as to make the joints perfectly 
water-tight. Near the large reservoir, into which the general 


These flange joints are packed with india-rubber rings, | 





Swan Exc 


Inside the main reservoir, and near the discharge | a neighbouring railway line, the construction of a syphon, 


and all the accessories for pipe laying, all joints perfectly tight 
and in full working order. The cost of this was £82, giving 
a total of £4362. 

On account of the comparatively large number of pipes 


3 : | required, with straight connecting pipes or bends to suit 
are faced over a diameter equal to that of the outside of the | 


collector discharges, the pipes are laid on supports, and are | 


anchored down. In loose ground the bottom of the trenches 
has been hardened by running in a composition of milk lime 
and sand. Three lines of sewer compose their network. 


(a) Interior installation: According to the engineer’s speci- 


fication, the cost of placing the cast iron pipes 1ft. 3}in. | 


diameter inside the reservoir and outside the same 
up to the centre of the road encircling the clearing basin 
of the port of Blankenberghe, inclusive of accessories, per- 
fectly jointed up, in full working order, war £80. 
installation: The outside laying of pipes, comprising all the 


(b) Outside | V7", 25;in.; l’, 4;yin. 


the different local conditions, it was requisite to adopt 
some standard sizes for the pipes, their straight connections, 
bends, joints, flanges, &c., which are represented in Figs. 13 
to 28. These figures show the pipes and their connections 
and joints as used for the sewage pipes extending into the 
downs, which are of much larger diameter, and for the 
so-called canalisation pipes, which are smaller than the 
former, and are used for the town only. 

Figs. 15 to 21 represent details of the pipes and sockets, 
Fig. 15 representing the invariable standard curve pipes of 
one-eighth and one-sixteenth of a circle for box joint and 
collar. The standard dimensions are as follows :—Collar : 
Width, ,°,in.; extra thickness, ;;in. Length of J, 3,5;in.; 
Extra thickness of socket in A, 0; in B, 
ws of an inch; in C, } of an inch; in D, ,, of an inch; in 


work of making and repairing, trenches, paving, the supply | E, 4 of aninch. Fig. 16 represents standard curved pipes of 
of the cast iron pipes, 1ft. 3jin. diameter, the laying of the | one-eighth and one-sixteenth of a circle, for joints with two 
same, with all accessories perfectly and truly jointed up, | flanges, i.c., with flange and socket and with flange and collar. 
in full working order, from the engine-house into the downs, | The radius of curvature is the same as for the curved pipes 


amounted to £4200. 


| comprises the pipe laying in the downs or fertilising grounds | ness of the pipe remains also the same. 
only, inclusive of the construction of a small aqueduct across socket are similar to those of the curved pipes, with socket 


(c) Installation in the downs: This | with collar and socket of the same diameter. (2) The thick- 


(3) The collar and 





and collar. (4) The flange is identical to that used for pipe 
ends of the same diameter, as shown in Fig. 21. Fig. 17 
represents the standard straight socket, and Fig. 18 the stan- 
dard curved socket. The standard length of straight socket 
Lis 1ft. 3$in.; and the length of curved socket L 4,;in. 
Fig. 19 represents the standard conical pipe, with two flanges: 
Total length of J, 1ft. 3fin.; 2, 9f,in.; 1”, 3hin. Extra thick- 
ness in C, ;4in. Note: The thickness (1) in A is the same 
as in socket of small diameter B; (2) B is the same as 
in socket of large diameter D. Fig. 20 represents the 
standard tubular socket, of which the following are the 
leading dimensions; — Diameter D, 3,',in.; D, 5Jin. to 
1ft. 33in.; D, 1ft. 7Zin. to 2ft. T4in.; D, 3ft. 3gin. to 3ft. 6fin. 
Total length of 1, 1ft. 3fin.; D + 9f%in.; D + 1ft. 1fin.; 
D + lft. 53in. Note: The thickness of the socket is equal 
to that of the straight socket of the same diameter B. The 
thickness of the tube is equal to that of the tube with socket- 
ing of the diameter D, increased by in. Fig. 21 represents 
the standard outer end of the tube, of which the principal 
dimensions are as follows:—Total length of extreme ends, 
1ft. 3gin.; J’, 3hin.; extra thickness of tube in B, ,in. 
Note: The collar and socket are the same as those for straight 
pipes of the same diameter. Fig. 22 represents the standard 
straight packing ring, Fig. 23 the standard oblique packing 
ring, Fig. 24 the standard flange for pipes of 1ft. 3fin. diameter, 
Fig. 25 the standard flange for pipes of 9}jin. diameter. 

The following pipes were made according to the local con- 
ditions and as circumstances required :—Fig. 26 represents 
the joints made with an india-rubber packing ring, and Fig. 27 
the joints made with hemp and lead packing, while Fig. 28 
represents the joints made with sockets. 

The general collector, as will be seen from the plan Fig. 29, 
is prolonged into the interior of the clearing or flushing 
basin of the port, where it is provided with a flood or lock 
gate, as shown in Fig. 30—the plan of the foundations—so 
that under all conditions the sewers may be discharged, 
either by the liquid material flowing directly or through the 
overflow pipe of the large reservoir mentioned before, and 
represented in Figs. 8 to 12, into the clearing basin of the 
port, or be pumped out by the engines. As will be seen 
from Figs. 31 and 32, the discharge aqueduct is built of brick- 
work, and of the same substantial quality as the other 
masonry work. The mouthpiece of the general collector, as 
shown in the foundation plan, Fig. 30, is conical, made of 
sheet iron tubing of very best quality, and flanged over at 
the outer end, while the other end forms a cylindrical pipe, 
and is bolted and jointed to the next cast iron pipe which 
follows. Special care has been taken to form perfect water- 
tight joints. The small sluice used in this case is shown 
in Figs. 33 and 34, while the construction of the corre- 
sponding flood or lock gates is shown in Figs. 35 to 
40. It is of the usual strong timber construction. The 
whole arrangement is a very useful and necessary instal- 
lation, to make provision against the occurrence of flooding, 
which may be caused by the heavy gales and storms in the 
winter. 

The large reservoir mentioned above, into which the gene- 
ral collector discharges, serves also for the purpose of regu- 
lating the work of the pumps. The network of sewers is ven- 
tilated by means of chimneys 2ft. 74in. diameter, the centres 
of which are 164ft. to 197ft. apart; also by means of the 
reservoirs receiving the rain waters of the streets and by 
means of the downfall or soil pipes of the houses being pro- 
longed above the roofs and leading directly into the sewers, as 
shown in Figs. 7 and 8, without the intervention of syphons 
placed at the foot. To keep all the sanitary arrangements in 
the town, with its sewers, in as clean a condition as possible, 
the sewer service is, as mentioned before, assisted and supple- 
mented by the second and distinct service of 


WatTER DISTRIBUTION. 


The water for this purpose is drawn from the Blankenberghe 
canal. It is used for general purposes in the houses, such as 
washing, flushing and cleansing. This additional system of 
water distribution consistsof a system of canalslaid throughout 
the town by means of cast iron mains of about 9Jin. diameter, 
as shown in Figs. 26, 27, and 28, with cast iron branch pipes 
of 7Zin., 53in., 4in., and 3iin. diameter respectively. All 
packing materials for the joints, such as india - rubber 
washers, hemp rope, and lead are of the very best quality, to 
secure water-tight joints. By boxing one pipe into another, 
sufficient clearance is left to allow for expansion. The hemp 
is tarred, the joints firmly and well packed, well caulked, and 
guaranteed water-tight by the contractor. 

Laying of the canalisation pipes.—Care is taken in laying 
the pipes to place at all street corners single or double T 
bends or knees, to provide for the reception of any other con- 
nections, air pipes, for instance, &c., which may be required 
hereafter. The flange joints are made in the manner pre- 
viously described, being faced over a length of the outside 
diameter of the tube, and then cast backward. They are 
packed with red lead and lead washers. The bolts are jin. 
less than the hole, and firmly screwed home, to which par- 
ticular attention is paid. This network of pipes is also pro- 
vided with eighty-one hydrants, as shown in Fig. 41, which 
are also used as fire hydrants. To be able to stop the branch 
pipes in case of repair, this system of pipes is also pro- 
vided with fifty-nine sluice valves. The screws of these 
valves are of bronze or gun-metal, the body of the valve being 
of cast iron, faced with two circular bronze or gun-metal 
rings, over which the cover or door faced with two corre- 
sponding rings slides. Twelve discharge or stop-cocks, to 
permit the discharge of the water into the sewers, in case of 
repairs, are also provided, and the system of water dis- 
tribution is completed by placing eight fountains, of the type 
shown in Fig. 42, in the public market places and the poorer 
quarters of the town. Ventilation is provided by the air- 
chamber situated in the engine-house. 

The engineer’s specification of the canalisation work is, in 
round figures as to quantities and cost, as follows:—EHarth- 
work, 32,341ft. run, £276 10s. Paving, 32,341ft. run, 
£276 103. Supply, laying, and testing of pipes to 15 atmo- 
spheres pressure, with all accessories, such ‘as bends, tees, 
sockets, joints, complete and perfectly water-tight. The whole 
complete and in full working order, consisting of— 

Pipes of 9iin. internal diameter of 12,635ft. in length, £2309 10s. 
Tai 5,000ft £700. 


” sgin. ” ” ” 


J . 4 
ia |, as me 4,526ft. Se £441 11s. 
> 4in. > ee 5,911ft. ‘* £396 10s, 
x Slin. ,, me 4,287 ft. e £235 4s. 


Sluice valves, inclusive of laying, the lead joints, the whole 
complete, with all accessories, in full and perfect working 
order, after having stood a test pressure of 15 atmospheres, 
consisting of— 

Sluice valves of 9Jin., 5 pieces, £30. 

Ttin., 5 pieces, £26. 

54in., 15 pieces, £57. 
4in., 26 pieces, £80. 
3hin., 26 pieces, £57 4s, 


” ” 
” ” 
” ” 
” ” 
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Cast iron cocks, with bronze or gun-metal valves of 1fin. 


diameter for discharging the pipes, 19 pieces, £5 6s. 6d. 
Cast iron air pipes, with seats for conical valves in bronze or 
gun-metal, eight pieces, £14 8s. Construction of sluice valve 
chambers in compressed concrete, of air chambers, inclusive 
of earthwork and paving, with the cast iron framing and 
cover, all complete, in full working order, 19 pieces, £57. 
Construction of sluice valve chambers for valves from 3{in. 
to Tiin., with mouthpieces and key, inclusive of earthwork 
and paving, all complete in full working order, 39 pieces, 
£51 10s. Keys for covers of large chambers, 10 pieces, £1. 
Keys for covers of small chambers, 10 pieces, 12s. Grates or 
water hydrants, to be used also as fire hydrants, inclusive of 
pipes and joints to join the tubular connecting mouthpieces 
with the principal pipes, the earthwork, paving, all complete 
in perfect working order, 75 pieces, £240. Milepost fountains, 
according to pattern, inclusive of pipes and joints to join the 
tubular connecting mouthpiece with the principal pipes, with 
all accessories, the earthworks, paving, all complete in perfect 
working order, eight pieces, £56. Total cost, £5311 15s. 6d. 

It will be remembered that the water for the pipe system 
is taken from the Blankenberghe Canal, and is caused to 
flow through a small aqueduct 23ft. in length, about 
3ft. llin. in depth, and 2ft. 7jin. of opening at springing into 
a deep drainage, well built, near the engine-house. A cut- 
ting 32ft. 10in. in length is made from the canal, leading to 
a storage reservoir or basin of about 164ft. inside length, with 
an average width of 9ft. 10in. at the top, 13ft. at the bottom, 
and 3ft. 3gin. in depth below the lowest ebb of the canal. 
The slope of the cutting of this reservoir is 2 tol. It is 
protected by a brick lining. This basin or reservoir is also 
provided at each end with a sluice and corresponding lock 
gates, similar to those represented in Figs. 33 to 40. From 
this reservoir the water is conducted through an aqueduct 
into the well. This aqueduct, which is 3000ft. long, is built 
of brickwork, the section of which is represented in Fig. 43. 
It is egg-shaped, 2ft. 74in. opening at springing, with a radius 
of 1ft. 33in. for the invert, and 7jin. radius at the crown. 
The total depth is 3ft. 11}in., while the wall thickness is 7fin. 
Fig. 44 shows the elevation, and Fig. 45 the position of the 
manhole, and Figs. 46 and 47 similar views of the deep 
drainage well built near the engine-house. As will be seen 
from Fig. 46, the aqueduct is built into the well. It is pro- 
vided with steps for the manhole, which at its top is covered 
with a cast iron grate. The well is 6ft. 6}4in. in diameter ; 
from the bottom to the usual water level 5ft. 10jin., and 
9ft. to crown. The diameters of the masonry for the founda- 
tion, as will be seen from the elevation Fig. 46, and plan 
Fig. 47 is 10ft. Gin. and 1ft. 73in. deep. The same thickness 
of 1ft. 73in. is maintained for the vertical cylindrical walls, 
while the thickness of the chimney or manhole is 7{in., 
and its inside diameter is 2ft. 74in. The radius of the arch 
of the well is 3ft. 114in., and the wall thickness of the crown 
fin. As shown in Fig. 47, the suction pipe leading to the 
pumps is facing the aqueduct. 

The engineer’s specification of this work may be of interest. 
It is as follows:—Earthwork: Re-cutting of trench from the 
canal to storage reservoir, inclusive of the earthwork for the 
two flood gates, one at each end of basin or storage reservoir, 
22,000 cubic feet, £21 6s. Construction of two flood gates, 
forming the heads of the basin or storage reservoir, as 
follows:—Foundation frames, piles and timber for founda- 
tion work, 530 cubic feet, £35 8s.; pile driving of 34 piles and 
carpenter’s work, 8406 cubic feet, £33; ironwork for ditto, 
10281b., £10; ironwork for flood gates, two pieces, £12. 
Masonry: Concrete for foundations for flood gates, Nos. 1 
and 2, 325 cubic feet, £5; brickwork for flood gates, Nos. 1 
and 2, 2119 cubic feet, £48; stonework, 44 cubic feet, £7; 
resetting of slopes of basin and trenches, 14,658 cubic feet, 
£8 6s. Totalcostof trenches, basin, and lock gates, £180. The 
construction of the aqueduct for the discharge of the water 
into the well: Earthwork, 72,278 cubic feet, £82; timbering 
of trenches, 24,283 cubic feet, £96; brickwork of aqueduct, 
24,283 cubic feet, £660; embankments from cuttings, 43,514 
cubic feet, £12; embankments above aqueduct, 44,397 cubic 
feet, £25; manhole chimneys, 7ft. 2in. from springing, eight 
pieces, £16; total for the aqueduct, £891. Construction of 
the water well, near engine house: Earthwork, 10,243 cubic 
feet, £12; brickwork, 565 cubic feet, £16; cement coating of 
brickwork, 565 cubic feet, £1; cast iron framing, 616 lb., 
£1 12s.; 17 wrought iron steps, 1011b., 18s.; total for the 
water well, £32. 

Summary.—Construction of trench, with reservoir and 
flood gates or locks, £180; construction of aqueduct, £891; 
construction of well, £32; emergencies, 3 per cent., £37; 
general total, £1140. 

As will be seen from Figs. 46 and 47, the cast iron suction 
pipe enters the well. The water flowing from the canal 
through the basin and the aqueduct into this well is drawn 
off by means of large suction and force pumps, worked by 
powerful engines, and pumped into a large tank placed at the 
top of a water tower, at about 71ft. 2in. above the level of the 
floor of the engine house. 

Intje’s iron reservoir.—Fig. 48 represents in elevation the 
construction and position of the iron water tank; Fig. 49 
is the plan, and Fig. 50 shows in detail the bottom of the 
tank, with its right-hand seat or support, showing also the 
arrangements of the pipes in the centre of the tank, and the 
small extra overflow or emergency pipe at the side. The 
centre tube is the discharge pipe conducting the water from 
the reservoir into the network of piping. The'‘left-hand is the 
supply, and theright-hand side is the wasteor overflowpipe. The 
mean diameter of the reservoir at the top is 37ft. lin., and at 
the bottom from centre to centre of the seats 14ft. lin.—see 
Fig. 48—while the diameter of the circular bottom part of the 
tank, as also shown in dotted lines in Fig. 48. The height 
of the tank is 21ft. 33in. The reduction of the tank has caused 
a proportionate reduction in the corresponding diameter of 
the masonry work of the crown of the tower, thus producing a 
great saving of masonry, and adding tothestability of the tower. 
Fig. 51 shows in detail the construction of the support of the 
reservoir and the manner in which it is fixed to the tower 
crown wall, The writer thinks, however, that it would have 
been better to prolong the outer angle irons of the 
support to the end of the inner angle iron of the tank so 
that the latter would have been fixed by two rows of rivets at 
each side instead of one row, as shown in Fig. 51. - This 
would have made a more solid job, without any extra cost. 
Fig. 52 shows the iron ladder from the ground, outside the 
tank, to the top, inside the tank. 


(To be continued.) 








Tue Japanese Minister to the United States has signed 
a contract for the construction of a cruiser at Philadelphia and 
another at San Francisco at a combined cost of 3,000,000 dols, 








OFFICIAL SECRETS. 


A CORRESPONDENT has propounded a riddle. He asks why 
officials in the service of foreign Governments are allowed to visit 
our dockyards and are given special permission by the Admiralty 
to make themselves acquainted with the methods of defence 
adopted by the British naval authorities, The riddle for which a 
solution is desired is stated in detail in the following two para- 
graphs. The first appeared in the Naval and Military Reecrd 
recently :—‘“‘ By special permission of the Admiralty, Lieut. 0. F. 
Meige, late of the United States Navy, is to be allowed to visit 
Chatham Dockyard for the purpose of making himself acquainted 
with the methods adopted for defending armoured ships against 
torpedo attacks. Every facility is to be given him to prosecute 
his investigations.” 

The second paragraph was published on Christmas Eve, and is 
as follows: — “The Government is busily engaged in making 
inquiries as to the systematic divulgence of confidential informa- 
tion by persons employed in the departments of the State. These 
alleged contraventions of the Official Secrets Act are regarded as 
most injurious to public interests, and it is considered probable 
that prosecutions will be instituted if these disclosures continue to 
be made after a warning has been given by heads of departments. 
It is stated that foreign Governments are better acquainted with 
the secrets of the British service than with that of any other 
Power. An official announcement upon the subject is expected in 
the course of next week.” 

We have knowledge of the truth of both these paragraphs, and 
we are not surprised that our correspondent should ask ‘‘the reason 
why” there is this apparent discrepancy. On the one hand we 
have the disclosure to foreigners, with Admiralty authority, of 
secrets which are carefully and jealously guarded from British 
subjects. Even ordinary items of information, which in no way 
border on that which may ony be regarded as official and 
secret, is guarded with a care which is as astonishing as is the free 
and open disclosure of confidential matters to foreigners. Who, 
being a British subject and a taxpayer, could obtain from the 
Admiralty facilities to make himself ‘‘acquainted with the 
methods adopted for defending armoured ships against torpedo 
attacks” ! 

Why, British subjects are not even permitted to see rope being 
made at Devonport agg pe unless they are personally known 
to the Dockyard officials, To anyone who has had the good fortune 
to see the light first in some alien land, all State secrets may ba 
revealed ; but judging by the régime which is being adopted at 
Devonport—particularly in the Dockyard—it is a sin for a poor 
burdened taxpayer to know the difference between a battleship 
and a bathing machine, and no officer and seaman is supposed to 
know that there are such engines of the devil as newspapers. 
Verily, if the Admiralty had their way there would be little known 
about the Navy, except what the Estimates and Supplementary 
Votes je Yet we hear complaints that the public do not 
evince sufficient interest in our first line of defence. What more 
natural !— Western Morning News, January 6th, 1897. 











TENDERS WANTED IN BELGRADE.—The Secretary of State for 
Foreign Affairs has received a despatch from her Majesty’s Consul 
at Belgrade stating that tenders are invited by the Belgrade Cattle 
Market and Bacon Curing Company for the supply to their factory, 
with the necessary engines, of refrigerating machinery and 
hydraulic elevators, ‘lenders must reach Belgrade on February 
20th next at the latest. Copies of the specifications—in German— 
and of the plans may be seen at the commercial department of the 
Foreign-office any day between the hours of 11 a.m. and 6 p.m. 

THE British Motor SyNDICATE.—We have little patience with 
those who were foolish enough to subscribe to the British Motor 
Syndicate issue ; but still, the less trouble they have in getting 
their money back the more shall we be pleased. ‘In a recent 
issue of your paper,” writes one of them to-day from fhe North, 
‘you stated that the Syndicate was, under pressure, returning the 
money to some of the allottees, and as I am an unfortunate victim, 
I should esteem it a great kindness if you would give me informa- 
tion as to how I might recover the money already paid to the 
Syndicate’s bankers.” Such letters as these of course suggest the 
need of organisation. Communications we have received show that 
while some have obtained the return of their money, others are 
moving for it through their individual solicitors. Might we sug- 
gest that it would save much time, trouble, and expense if the 
subscribers acted collectively instead of individually! Perhaps 
one of the firms of solicitors or one of the shareholders who are 
acting would be willing to step forward with name and address, that 
a nucleus for joint action might be formed.— Pall Mall Gazette. 

THE Motor Car.—Messrs. Thornycroft, of Chiswick, have made 
a practical test of the motor car which is not without value. On 

ednesday last they started a road van from Chiswick for Cardiff, 
carrying down a load of halfa ton of asbestos. The distance is 
about 164 miles, and the van successfully accomplished the journey 
in twenty-five working hours, arriving at its destination on Satur- 
day morning without — repairs or adjustment. The motive 
power used was steam.—The following notice of motion has been 
given by Mr. G. Yarrow Baldock for consideration at the next 
meeting of the Hackney Vestry :—‘‘ That, in consideration of the 
large and continually increasing amounts paid by this vestry for 
horse hire and cartage, and with a view to facilitate the work of 
‘slopping and dusting’ being undertaken entirely by the vestry 
without the intervention of a contractor, it be referred to the 
general purposes committee and to the sanitary committee jointly 
to report as early as may be (a) as to the practicability and pos- 
sible economy of employing, for the purposes of the vestry, carts 
and vans driven by electric or other automatic motors; (4) as to 
the advisability of fitting suitable motors to the water-carts and 
other vehicles at present the property of the vestry ; (c) as to the 
advisability of the purchase by the vestry, for experimental pur- 
poses, of a motor van or vans of the most approved pattern, de- 
signed for the collection of refuse and scavenging. And, further, 
that the said joint committee be and is hereby authorised to obtain 
all such necessary estimates, plans, drawings, and specifications 
as will enable the fullest ble information—specially as to the 
probable capital outlay and cost of maintenance—being embodied 
n the report for the guidance of the vestry.” 

THE NETHERLANDS Navy,—The Netherlands Government has 
laid down a shipbuilding programme which is to extend over a 
considerable series of years, says the Army and Navy Gazette. It 
includes twelve protected cruisers of the same type as the Holland, 
Friesland, and Zealand, which are in hand, as well as six modified 
Kortnaers, of 3936 tons, and with engines of 5300 indicated horse- 
power, intended for a speed of 16 knots. They will mount two 
40-calibre 9 °4in. guns instead of three 32-calibre guns of 8 ‘2in., 
and they will have four 4‘7in. quick-firers instead of two of 5 ‘Sin. 
The cruisers are intended for the Colonies, and the small armour- 
clads for home defence. For the latter purpose there are also 
projected three monitors of the ‘‘ A” and three of the ‘‘B” type, 
with fifteen gunboats, fifteen ‘‘A” torpedo boats (30 knots), six 
‘*B” (23 knots), and ten ‘‘C'” (18 to 20 knots). The ‘‘A” type 
monitors will displace 1500 tons, with 7‘8in. side armour and a 
2in. deck, and they will carry two 8°‘2in. guns and four each of 
2‘9in. and 1°4in. quick-firers. The engines will be of 700 horse- 
power, and intended for a speed of 94 knots. The ‘‘B” monitors 
will be somewhat smaller, 1406 tons, and will have deck protection 
of 2in. Their armament will consist of one 8 ‘2in. gun ina bar- 
bette forward, and one 4 ‘7in., four 2°9in., and fout 1-4in. quick- 
firers, Engines of 680 horse-power are to give the same speed 
as in the other type. The gunboats are to displace 475 tons, and 
to be armed with four 2°9in. and as many of the smaller quick- 
firers, Their speed is to be 11? knots, with 550 horse-power. The 
‘*A” type torpedo boats are to be of 130 tons, with two 1 ‘din. 
quick-firers and two torpedo tubes; the ‘‘B” type of 50 tons, 
with two tubes ; and the ‘‘C” type of 37 tons, 
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RAILWAY MATTERS. 


Tue completed mileage of railways in India, according 
to recent returns, is 19,724, and there are 3600 miles under con- 
struction. 


Ir is stated that the railway to Buluwayo is nearly 
completed, and that arrangements will soon be finished with 
Cape Colony for working it, subject to the approval of the Cape 
Parliament. 


AccorDING to a Reuter’s telegram from Lisbon, dated 
January 4th, a collision between two trains took place in the 
Oporto tunnel. Several ’ cecaataes were injured, and four carriages 
were partially destroyed. 


EXTENSIVE improvements are about to be made on the 
Mid-Kent line of the South-Eastern Railway Company. New 
stitions are to be erected at New Beckenham and Lower Sydenham, 
and a bridge constructed in place of a level crossing. 


CoMMENTING on our description of Mr. Worsdell’s 
engines illustrated in our impression for the 18th ult., an engine 
driver writes to say that the close cab is worse than none atall, 
‘* because of the draughts.” What we wish for is a cab with 
sliding shutters, which can be either opened or closed at will. 


CoMPRESSED acetylene gas is to be tried for lighting 
carriages on the London and North-Western Railway ; already it 
has been experimented with, a composite lavatory carriage, 
No. 1386, having been run with satisfactory results on the 5 30 
p.m. Manchester express. The light, it is stated by the Locomotive 
Magazine, is beautifully brilliant, being quite an imitation day- 
light, and the ordinary gas-lit carriage looks dull in comparison. 


THE Sheffield District Railway Company has deposited 
a Bill for next session for powers to construct about half-a-mile 
additional railways in Sheffield, with the view of forming a connec- 
tion with the main line of the Midland Railway between Attercliffe- 
road and Brightside Stations. For this purpose it is sought to 
raise £58,000 additional share and loan capital, of which £16,000 
may be provided by the creation of debenture stock. The Bill 
also proposes to confer power upon the company to enter into 
working traffic agreement with the Midland Railway, the Lanca- 
shire, Derbyshire, and Kast Coast Railway, and the Great Eastern 
Railway. 


Ata meeting of the Agricultural Department of Cyprus, 
the necessity of constructing a railway from Larnaka to Nicosia 
through Messaria was urged upon the Government, on the ground 
that it was proved from traffic statistics taken during the past 
summer that no loss would be entailed upon the revenues of the 
island. A Reuter’s telegram says it is also expected that property 
would not continue to depreciate in the way it is now doing, and 
that agricultural produce would reach the ports of shipment at 
much cheaper rates than at present, while trade in general would 
be improved by the facilities for communication afforded by the 
proposed railway, 


LIEUTENANT-COLONEL AppIson has presented to the 
Board of Trade a report giving the results of his inquiry into the 
accident which occurred on November 25th at London-road Station, 
Manchester, on the Manchester, Sheffield, and Lincolnshire Rail- 
way, when the driver of a train from King’s-cross failed to stop it 
at the new arrival platform before it came into collision with three 
empty vehicles standing at the buffer stops. ‘Three passengers 
received slight injuries, and some small damage was done tothe rolling 
stock. ‘The Government inspector found that the train had not 
entered the station at an excessive speed, but that the driver, who 
bore a high character for steadiness and trustworthiness, failed to 
apply the automatic brake quite soon enough. 


AccorDING to a recent Chilian report, since the first 
railway was inaugurated in 1851, iron roads have multiplied, and 
railway extension has progressed to such a degree that the union 
of Valparaiso and Puerto Monti by rail bas been brought within a 
readily measurable distance of time. The great trenk line has 
been prolonged from time to time, until it has been found neces- 
sary to divide it for the purposes of administration into three 
sections, to which there will probably be added, at no very distant 
day,a fourth. The first section comprises the line from Valparaiso 
to Santiago, and includes the branch from Las Vegas to Los 
Andes; the second comprises the line from Santiago.to Talca, 
and includes the Tinguiririca and Palmilla branch ; while the third 
comprises the line from Talca to Victoria, and includes the 
Angeles, Traignen, and Talcahuano ramifications. The total length 
of the first section is 228 kilometres—kilometre = °621 of a mile— 
of the second 296, and of the third 582, or a total of 1106 kilo- 
metres, 


REPLYING to a resolution urging a more rapid extension 
of the Indian railway system, moved by the Blackburn Chamber 
at the meeting of Associated Chambers of Commerce, the India 
Office says the great desirability of extending the system of rail- 
ways in India is always present to those responsible for the 
administration. The Government of India in the early part 
of last year determined to devote 27 crores of rupees to fresh 
railway construction during the three years ending March, 1899, 
when the situation will be reviewed. Of feeder lines to the main 
Indian railway system, the following systems are being constructed 
by the agency of companies formed in England and India :— 
Southern Panjab, 400 miles ; South Behar, 83 miles ; Ahmedabad- 
Prantij, 474 miles ; Tupti Valley, 161 miles. With regard to the 
necessity of connecting Karachi more directly with Delhiand Agra, 
and of building a bridge over the Indus, at Kotri, attention is 
directed to the Southern Punjab Railway, between Delhi and 
Hamasata, now rapidly approaching completion, and the line under 
construction between Kotri and Rohri on the left bank of the 
Indus, as affording more direct communication between Karachi 
and the North-West Provinces than the existing line. The bridge 
over the Indus at Kotri is at the present time under construction. 


A CONFERENCE was held at Welshpool on Wednesday 
last between some of the directors, and also the general manager, 
of the Cambrian Railway Company and the delegates of the County 
Councils of Montgomery, Radnor, Brecon, Cardigan, Merioneth, 
and Carnarvon, and some others interested in the development of 
the agricultural resources of the district served by the Cambrian 
railways to consider questions relating thereto. Mr. A. C. 
Humphreys-Owen, M.P., presided. Mr. (. S. Denniss, the general 
manager, reported upon the result of the negotiations arising out 
of the last conference held at Machynlleth, and the conference 
passed a resolution expressing satisfaction that a modification of 
present charges, when horses, ponies, or mules were carried with 
cattle in the same truck, was now under consideration at the 
Railway Clearing House, and earnestly hoping that such modifi- 
cation might be put into force without delay. It was agreed, after 
discussion, to ask the company to press upon the other companies 
the desirability of lowering their rates so as to give effect to the 
reduction of rates for two or more horses in one box. The con- 
ference, by resolution, expressed the opinion that if the cost of 
carriage of lime were reduced a larger quantity would be used by 
farmers in the district, and asked the company to take steps for 
reducing the rates on lime from both North and South Wales. A 
resolution was also passed to the effect that, bearing in mind the 
considerable reduction in the price of artificial manure and feeding 
stuffs, amounting to 30 or 40 per cent., the conference asked the 
Cambrian Railway Company to reduce their rates for the convey- 
ance of those articles. The ting devoted considerable time to 
the question of co-operation, and passed a resolution appointing a 
ogvieaiiaes “ ee the te applying the principle of 
‘gricultural co-operation, especially in dairying, to the district of 
the Cambrian Railway, rindi en 








NOTES AND MEMORANDA. 


Tue gold coinage issued by the Royal Mint in 1896 
amounted to £4,984,800, as against £3,502,625 in 1895, ‘The value 
of the silver issued was £1,235,161, also an increase over the previous 
year. In bronze coinage £122,860 is the figure, being three times 
as large asin 1895. ‘The total number of pieces struck at the Mint 
last year was 95,537,815, as against 72,609,706 in 1895, 


A suBMARINE telegraph cable, 1112°4 knots in length, 
between Bochum (Germany) and Vigo (Spain), where it joins the 
Eastern Telegraph Company’s system, has been completed, and 
was opened for traffic on December 25th. The undertaking has 
been financed by a Cologne syndicate known as the Deutsche See- 
Telegraphen Gesellschatt, and is due to the initiative of the Ger- 
man postal authorities, English capitalists are said to have taken 
no little interest in the enterprise. 


Tue weekly return of births and deaths, issued by 
authority of the Registrar-General, states that the deaths 
registered last week in thirty-three great towns of England and 
Wales corresponded to an annaal rate of 22:3 per 1 of their 
aggregate population, which is estimated at 10,546,971 persons in 
the middle of the year 1896. Bradford holds a position at the 
head of the towns with a death-rate of 16°6, while Norwich, 
plea and Cardiff are at the bottom of the scale with’a rate 
of 31. 


Tue following are the calculated illuminating values of 
mantles made from the oxides named per cubic foot of gas:— 
Thoria (commercial) 6°0; thoria (pure) 1°0; zirconia (commercial) 
3°10; zirconia (pure) 1°5; ceria, 0°9; yttria, 5-2; lanthania, 6:0; 
erbia (commercial) 1-70; erbia (pure)0 °6; alumina, 0°6; chromium 
oxide, 0°4; barium oxide, 3°3 ; strontia, 5°5; magnesia, 5°0. Ceria 
gives a reddish-yellow light. Erbia, zirconia, and oxide of barium, 
a yellow light. Alumina, a whitish-yellow. Strontia and magnesia, 
a white light. 


Uranium, when fairly pure, is absolutely white, not 
bluish, as iron, If the metal is yellow, it is a sign of the presence 
of nitrogen. Uranium can be filed easily, and will not scratch 
glass. It carbonises slightly when heated in carbon dust, and can 
be tempered. When free from iron it is non-magnetic. M. H. 
Moissan has called attention to the fact that in the electric fur- 
nace uranium is much more volatile than iron, and can be distilled, 
small metallic spheres free from carbon being obtained on condens- 
ing the vapour. These spheres do not act on a compass needle. 


A CALCULATION is given in a bulletin of the United 
States Weather Bureau, showing the immense quantity of energy 
expended in the formation of clouds. It is estimated, on the basis 
of the annual fall of water as rain or snow in the United States, 
that the work done in raising the rainfall to the clouds is equiva- 
lent to 1,920,000,0C0 continuous horse-power, or the work of 
5,000,000,000 horses toiling ten hours a day—perhaps a thousand 
times as many horses as there are in the United States. Tie 
Electrician wonders what the energy expended in America in 
reckoning out such useless figures is equivalent to. 


Two hundred and three local authorities in Great 
Britain and Ireland own their gasworks. Of these, 160 are in 
England and Wales, 36 in Scotland, and seven in Ireland. Besides 
these, there are 437 private companies, of which two are in 
Scotland, nine in Ireland, the rest in England and Wales, The 
total coal used, according to the Contruct Jovraal, amounts to 
11,937,446 tons, From this 121,421,752,691 cubic feet of gas is 
made, of which 111,443,701,941 cubic feet was sold during the 
year ending March 25th, 1896, There were at that time 23,857 miles 
of mains, supplying 2,659,771 consumers’ premises and 526,888 
public lamps. 


AccorpinG to the terms of his will, a fund is to be 
formed from all the realisable property of the late Mr. Alfred 
Nobel, the Swedish engineer, the yearly interest from which is to 
be divided into five equal portions. The first of these is to be 
allotted as a prize for the most important discovery in the domain 
of physics. The second is for the principal chemical discovery or 
improvement. The third is for the chief discovery in physiology 
or medicine. The fourth is for the most distinguished literary 
contribution in the same field; while the fifth is to be allotted to 
whomsoever may have achieved the most or done the best to 
promote the cause of peace, All these prizes are open to Scandi- 
navians and foreigners alike. 


In Bunsen burners the chemical actions which give 
rise to the heating consist of two distinct combustions, says Prof. 
Vivian Lewes, the first taking place on the surface of the inner 
visible cone of the flame where the hydrogen and hydrocarbons of 
the coal gas undergo a partial combustion at the expense of the 
oxygen of the air. This has been previously mixed with the coal 
gas, the result being the combustion of the carbon to a mixture of 
carbon monoxide and dioxide, whilst some of the hydrogen is burnt 
to water vapour, the outer flame being produced by the combustion 
of the hydrogen and carbon monoxide escaping from the inner zone 
into the completed products of combustion carbon dioxide and 
water vapour. 


Some tests of paper friction wheels formed the subject 
of a paper read lately before the American Society of Mechanical 
Engineers. The paper wheels which the author, Professor Goss, 
tested were composed of thin discs of straw boards cemented 
together under heavy pressure. and strengthened by iron side 
plates or fitted over iron centres. In this manner, the face of the 
wheel presents the edges of the straw board discs, and these give 
a surface which finish well and work smoothly in rolling contact 
with cast iron, It was found first, by increasing the load to be 
carried, the slip may always be gradually increased to 3 per cent., 
and under favourable conditions may reach a maximum of 6 per 
cent.; secondly, the coefficient of friction increases with the increase 
of the slip until the latter becomes about 3 per cent., after which 
the action of thegearing becomes uncertain ; thirdly, with a constant 
coefficient of friction the power transmitted varies directly with 
the pressure of contact, 


PuBLIC announcement has just been made of a water- 
power project which, in its magnitude, will surpass even that of 
the Niagara plants. The plan, according to an electrical contem- 
porary, contemplates the development of 100,000-horse power by 
the diversion of a portion of the St. Lawrence River at the town of 
Messena in St. Lawrence County, New York State. It is proposed 
to create an artificial fall by diverting a portion of the stream to 
another channel, at a point where the to phy is such that a 
canal less than four miles long will give a fall of about 50ft. The 
Grass River flows parallel to the St. Lawrence, and the two are 
separated by a distance of only three miles. I'he Grass River dis- 
charges into the St. Lawrence at a point seven miles below Massena. 
In that distance the St. Lawrence falls about 100ft., while the Grass 
River falls only 50ft., so that at Massena the level of the latter is 
about 50ft. below that of the St. Lawrence. A canal about 3} 
miles long will bring the St. Lawrence water to the bluff on the 
north bank of the Grass River, where it will have a sheer fall of 
50ft. to the river below. The proposed canal will be 200ft. wide, 
and it is calculated will discharge 1,000,000 cubic feet of water per 
minute under a head of 50ft. ‘The cost of the canal, itis estimated, 
will be less than 1,000,000 dols.; and, according to the present plans, 
most of the power will be utilised on the spot in the operation ot 
wood pulp mills and the calcium carbide plant. It is the intention 
of the electrical promoters to instal dynamos of 10,000-horse 
power direct connected to the spindles of turbines of the same 
output ; and the engineering problems involved in the develop- 
ment of this plant are said to be less difficult than those attending 
the development of the Niagara Falls plant, where 5000-horse 
power units are used, Electrical furnaces of 1000 and 2000 electri- 
cal horse-power are also contemplated, 





MISCELLANEA. 


Tue second-class battleship Temeraire is to undergo a 
refit at Devonport. She will be rearmed and rerigged. Her coal 
bunkers have already been overhauled and repaired. 


WE are glad to learn that the faulty ventilation existing 
in the stokeholds of the Edgar class of cruisers is to be thoroughiy 
taken in hand. The alterations to the Edgar’s stokeholds wil! be 
carried out during her refit at Devonport. 


Tue directors of Messrs. Thomas Turton and Sons, 
Limited, Sheffield, in view of the satisfactory condition of their 
business, have recently decided to give the whole of their employ és 
a bonus of 10 per cent. on their year’s wages. 


Now that the naval harbour at Libau is nearly finished, 
the Russian Government has ordered a considerable extension of 
the harbour at Reval. According to the Naval and Militury 
Record a special landing-place and a repairing dock for warships 
are to be built at a cost of 550,000 roubles, to be spread over three 
or four years. 


Wiru this week’s issue the proprietors of The Electri- 
cian have presented to their readers a supplement containing the 
names of the electric supply stations of the United Kingdom at 
work, or in — of erection. In tabulated form opposite the 
name of each station is given some very useful particulars as to 
system of distrivution, lamp data, types of engines, ‘boilers, 
dynamos, and whether working with continuous or alternating 
currents. The supplement will be found very useful to electrical 
engineers, 


H.M. rFrrst-cxiass battleship Renown is to have her 
brass under-water fastenings replaced by fittings of aluminium 
copper. It is found that the brass fittings have suffered some 
wasting action since they have been exposed to salt water. This 
is probably due to the copper sheathing, with which the vessel's 
hull is clothed, setting up galvanic complications. But it would be 
interesting to learn the why and wherefore of aluminium copper 
as a substitute, Although the combination may perhaps be of 
inferior voltaic capabilities, there are still tro metals in the 
question. 


At a New Year reception given by the Mayor. of 
Swansea to the foreign Consuls, Captain Diihne, German Consul, 
said he had been recently asked in his official capacity what 
facilities were offered at Swansea for the bunkering of the German 
Atlantic liners. He had been able to report that it was quite safe 
for the liners to come to Swansea, and that the port possessed all 
the necessary facilities for quick loading, and advantages beyond 
the other ports in the Bristol Channel, owing to its superior 
geographical position. It is stated that not only Atlantic, but 
Pacific liners are already regularly bunkered at Swansea, and it 
has been found that the facilities afforded are all that can be 
required, the best classes of Welsh coal being available at the very 
shortest notice. 


Mr. Carpen, British Consul in Mexico, in a recent 
report, says the trade of Mexico is increasing ; in 1894 the imports 
amounted to a little over six millions sterling, and in 1895 to 74 
millions, of which the chief items were machinery, iron and steel, 
piece goods, woollens, liquors, and paper goods. The exports in 
1894 amounted to 8} millions—of which gold and silver came to 
over five millions—and in 1895 to 11} millions—of which gold and 
silver reached 64 millions. The chief exports, after the precious 
metals, are coffee, fibres, copper, live stock, hides, lead, dye woods, 
tobacco, and vanilla. The coffee industry has of late assumed 
large proportions, and the new plantations all over the country will 
soon be in bearing, and will increase its importance. The industry 
in various fibres and in tobacco is in a promising state, and the 
total abolition of inter-State duties from July 1st last cannot fail 
to stimulate production and trade. 


Tar German Consul in Vancouver, in a recent report, 
states that Vancouver now possesses twelve large saw mills. 
Although the innumerable forests of British Columbia are rich in 
conifers of various kinds, there are only three the timber of which 
is exported, the Douglas pine, the giant cedar, and the spruce fir. 
The first of these is the main object of export ; it is shipped to all 
parts of the world, and forms a serious rival to Norwegian timber. 
‘The Douglas pine is chiefly used for masts, on account of its com- 
bining with great strength the requisite height and elasticity ; it 
is also used for bridge building and railway carriage making. In 
the form of masts it attains a height of 120ft., with a diameter of 
28in. Cedar is mainly used for the manufacture of doors and 
windows ; Japan imports it largely for the production of lead 
pencils. The wood of the spruce fir gives excellent timber for 
chests, and is largely shipped to Australia for that purpose. Of 
the total area of British Columbia, 75 per cent. is forest land. 


Since our article of last week on the widening of 
Newgate-street, City, was in type the Post-office authorities have 
made a concession to public convenience, and have begun alterations 
which will result in a considerable gain to the roadway at the angle 
formed by the junctionof Newgate-street and St. Martin-le-Grand. 
The great Post-office building, put up in 1877, when Professor 
Ayrton was Chief Commissioner of Works—a very ugly building, 
by the way, which was much criticised at the time, and was 
defended by him as ‘‘ of the Post-office order of architecture and 
a fine specimen of its kind”—rises from a deep and broad area 
fenced off from the footpath by a stone balustrade. Tne alterations 
now in progress will result in the area being considerably narrowed 
and the somewhat acute angle rounded off, allowing the footpath, 
in turn, to be set farther back, and throwing the space thus gained 
into the roadway just where such accommodation is so urgently 
needed, 


Durine the past year the import into Antwerp of 
Congolese rubber has more than doubled, rising from 531 tons 
in 1895 to 1116 tons in 1896, and the importers have succeeded in 
creating a ready sale for all of it at paying prices. A good deal of 
the success is due to the careful methods of preparing the produce 
for export by means of coagulation, which makes the quality of 
the Equateur, Lopori, Bussira, &c., brands almost perfect and 
much liked by consumers, A certain percentage of the imports 
has been of inferior quality, owing to lengthy exposure in growing 
districts, with which communication is as yet difficult ; but the 
officials expect to have their railway to Stanley Pool finished 
within two years, when such deterioration will be to a large extent 
avoided. The crop of 1897 is provisionally estimated at fully 
1500 tons. As illustrating the rapid and steady progress of this 
trade at Antwerp, it may be stated that in 1889 only 5 tons were 
imported, as against 531 tons in 1895. 


A PAPER was read ata recent meeting of the Chester- 
field and Midland Counties Institute cf Engineers at Derby, on 
“Safety Props for Supporting Cages in the Head Gear of Pits in 
Cases of Over-winding.” Mr. C. S. Smith, the author, stated that 
detaching hooks acted with considerable certainty, but the speed 
at which the cage was run up to the wheel was at times so great 
that after the rope was detached the cage rose the full length of 
the suspending chains and then dropped with so much force that 
the suspending tackle broke away from the detaching hook and 
allowed the cage to fall down the shaft. The only method to 
provide against it was to have props in the headgear to catch the 
cage. He had invented props which saved the sudden jar when 
the cage fell. When the cage had been raised so as to disengage 
the props, and the lifting tackle gave way, the cage in dropping 
was caught between the inclined faces of the props, and effectually 
arrested by their wedging action. Should the cage yield to the 
wedging force, so as to descend to the bottom of the inclines, it 
would then be effectually stopped and supported by the beaks of 
the props. By a simple arrangement the props could be re- 
adjuste. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GeroLp AnD Co., Vienna. 
CHINA.—KELLY snp Watsu, Lp., Shanghai and Hong Kong. 
FRANCE.—Boyveau AnD CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsuHER AND Co., 5, Unter den Linden, Berlin. 
A. TwEITMEYER, Leipsic. 
[NDIA.—A. J. Compripcr anv Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LogscuEr anv Co., 307, Corso, Rome. 
Bocca Ferzs, Turin. 
JAPAN.—KELLY AND Wa.su, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
83. AFRICA.—Gorpon anv Gorcu, Long-atreet, Capetown. 
R. A. THompson AND Co., 33, Loop-street, Capetown. 
J. C. Juta anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anp Gorcu, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson aNd Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 
OANADA.—Monrreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InreRnationaL News Co., 83 and 85 
Duane-street, New York. 
Supscription News Co, Chicago. 
STRAITS SETTLEMENTS.—KeE tty anp Waxsn, Lp., Singapore. 
CEYLON.—W1savartTNa AND Co., Colombo. 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tux Encineer, or containing 
* questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of Yy 

*.* We cannot undertake to — Figen or manuscripts; we must, 
“therefore request correspondents to keep copies. 


REPLIES. 

M. E. C.—Any meter will do equally well for hot and cold water, pro- 
vided there is no Jeather or other material which can be injured 
by heat, used for packing pistons or valves, or joints. 

J. D. (Barosbury.)—Ignition tubes for petroleum engines can be had from 
Mr, C. Carr, Grove-lane, Smethwick, or from the Indestructible Tube 
Syndicate, 1000, Queen Victoria-street. 

Io Wa (Grantham )}—When a train travels round a curve the greatest 
weight comes on the outer rail, for the same reason that a taxed cart 
driven too rapidly round a corner may have all the weight thrown on 
one wheel, the outer, or may be overturned. 


INQUIRIES. 





EXHAUSTION PUMPS. 


Sir,—Will any reader kindly inform me where IT ean obtain the air 
pumps as used by the industrial lamp makers (wholesale). J. E. 
Hammersmith, December 28th. 








MEETINGS NEXT WEEK. 


Tak InstiruTion OF Evecrricat Enoinrers.—Thursday, January 14th, 

¢ 8 Re m : The Inaugural Address of the President, Sir Henry Mance, 
, M. Inst. C .E. 

4a InstiTuTION OF CiviL ENGINneERS —Tuesday, January 12th, at 

8 p.m.: Paper to be read with a view to discussion, ‘‘ Superheated Steam 


Engine Trials,” by Professor W. Ripper, M. Inst. C.E. Friday, Je anuary 
15th, at 8 p.m.: Paper to be read, **On ‘Monier’ Girders and Arches,’ 

by Mr. Walter Beer, Stud. Inst. C.E. Mr. Ewing Matheson, M. Inst. C. E., 

Chairman. 
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SHIPS OF WAR. 


Tue French Ministry of Marine finds itself, if reports 
be true, on the horns of a strange dilemma. The French 
nation, seeing the rapid advances made by the nations 
around her, is anxious to possess a navy with which she 
may maintain her position as a first-rate naval Power. 
To do so it is necessary that ships be built during the 
present year to the value of about five millions sterling, 
and France, when exerting herself to the utmost, is 
apparently unable to spend more than about £4,000,000 
per annum on the building of new vessels. The con- 
struction of French vessels of war is proverbially slow, 
and if by straining every nerve she is only able to produce 
the equivalent of. £4,000,000 per annum, it is clear that 
other nations who either provide for themselves or pur- 
chase from others will rapidly go ahead, and France will 
gradually sink into the position of a secondary maritime 
Power. There is, however, as a daily contemporary 
points out, a way of escape left to the French nation. It, 
too, may purchase its ships abroad, and to what country can 
it go with more certainty of havi ing its orders despatched 
with punctuality and conscientiousness than “ perfidious 
Albion ?” In fact, it is doubtful if at the present time 
any other than British yards could accept orders for a 
large number of vessels, unless, indeed, it be Germany, 
and one can hardly imagine that France would for a 
moment hesitate between the two nations. In what way 
she will contrive to extricate herself from the predica- 
ment—if, indeed, she is not content to allow her naval 
power to fall slowly backwards—it is impossible to say ; 
but if she should find herself obliged to come to England 
to help her out of her difficulty, it is easy to imagine 
what a cry of indignation will be raised by a large part of 
the nation, and how in the eyes of many Albion will be 
more ‘‘perfidious” than ever. One can almost imagine 
Anglomaniacs saying that England had purposely in- 
creased her own navy with a view to forcing France 
beyond her powers, and compelling her ‘to come to 
her “natural” enemy for assistance! Probably this 
catastrophe for the French navy will be by 
some means averted; but the mere fact that it 
could ever have been foreshadowed may be taken as 
a salutary lesson by other Powers. Our country, we 
are proud to say, holds easily the record for speed in 
the construction of vessels, not only naval but commercial ; 
but a time may come when she, too, will find herself left 
behind. The maritime power of a nation has to be con- 
sidered from more points than one, and the French 
dilemma brings us face to face with a side of the question 
which we have perhaps been prone to overlook. Not 
only must the existing navy of a nation be counted, but 
the power of rate of production of vessels is now seen to 
be a factor of very great importance. In fact, it would 
be possible from a study of the map, and a consideration 
of the natural advantages for shipbuilding with which 
some nations are bountifully provided, to form an esti- 
mate of what power in the future would be predominant 
at sea. The British Isles in such a computation would 
occupy only a third or fourth place, whilst the undeveloped 
nations of the East, with their wonderful rivers and 
harbours, would take precedence over her. At the present 
time we can complete a large battleship in about 
twenty months—that is the time allowance for the 
Goliath and Canopus, the keels of which were laid a few 
days ago. Yet, we ask, cannot this time be reduced, and 
in a way which would be of use in two directions ? The 
two ships we mention above will be launched in ten 
months. In less than fifteen months altogether we may 
say the ship, as a ship only, will be complete, but the 
remaining five months—we probably take a low estimate 
—will be occupied in fitting her with an intricate mass of 








actuating machinery. It is in the production of such 
mechanism and fittings that England is in advance, not 
only of France, but of the world. - No dockyard expedi- 
tion can compensate for deficiencies in this respect. 


PHILOSOPHERS AND UNITS OF FORCE. 


AN amusing and withal edifying discussion has pro- 
ceeded for some weeks in the correspondence columns of 
Nature. . Professor Perry began it, and Dr. Oliver Lodge, 
Professor Jackson, and others have continued it. The 
bone of contention among these gentlemen is the way in 
which engineers are taught to make certain calculations 
involving units of time, space, mass, ke. Professor Perry 
holds, as we understand him, in limine, that so long as 
the engineer student is taught the C.G.S. and the 
English foot-pound systems, nothing more is required. 
To this dictum Dr. Lodge takes exception, violent excep- 
tion indeed. But Professor Jackson, in his turn, attacks 
the views of both. Then we have Mr. Cumming, of 

tugby, who has his own opinions on the subject, and so 

the game is carried on merrily enough. Not the least 
charming feature of the discussion is the kindly interest 
taken in the engineer by the disputants. It is, how- 
ever, somewhat regrettable that the notions attributed to 
him are not in all cases consistent with the facts. It is 
a noteworthy circumstance again that all those taking 
part in the controversy are right; their contradictions are 
apparent rather than real. It is as though six persons 
were each set to describe one face of a cube, without 
seeing any of the other faces, and then that each main- 
tained that all the faces must be similar to that which 
he has seen. Into the details of the controversy we have 
not space to enter. Something may be said with advan- 
tage concerning one or two points, and with this we shall 
rest content. 

Dr. Lodge very properly argues that the engineer 
should be able to make his calculations in any units 
whatever. In this we thoroughly agree with him; but 
he goes further and says that the engineer ought to be 
able to make his calculations without any units at all. 
The precise value of this kind of arithmetic we fail to 
comprehend. It is the less necessary that we should 
criticise this contention in that Mr. Cumming holds that 
Dr. Lodge’s mathematics are faulty in this respect, and 
maintains that algebraic equations express numbers and 
not things; while Professor Jackson says that when Dr. 
Lodge speaks of “inertia multiplied by the square of a 
velocity,” he might as well speak of ‘ shapelessness 
multiplied by the cube of a length.” This is certainly a 
very telling way of paraphrasing Dr. Lodge’s statement ; 
but no doubt Dr. Lodge is too good a master of fence to 
leave the thrust unparried. In so far, however, as the 
engineer is concerned, none of the controversialists 
appear to be aware of the fact that he does not use g or 
32°18 or 2g with any regard whatever to inertia, or 
momentum, or any physical fact at all, save one, which 
is simply that by dividing the square of the velocity of a 
body by 64, he gets the height from which the body must 
fall to acquire the stated velocity. When he has got the 
height, and multiplied it by the weight of the body, he 
knows how many foot-pounds of energy are stored in it; 
that is to the engineer the meaning of the formula 
Mv? 
2g ° 
and answers every purpose. This is, however, in no way 
Dr. Lodge’s view. He writes, “To identify weight and 
mass is barbarous, to denote their units by the same 
name is unwise, to lose sight of the dimensions of g, and 
treat it as merely equivalent to 32°18, is illiterate. The 
whole matter can be put in a nutshell by saying, w and g 
are both vectors, parallel vectors, and m is their (scalar) 
ratio.” 

Will Dr. Lodge pardon us if we say that when 


So far the thing is quite straightforward, simple, 


engineers have got the result of * they have got about 
all that they can possibly expect to get out of the 
formula; andon our side we venture to class Professor 
Jackson, who, after saying that in teaching elementary 
mechanics we should avoid the use of the word mass as 
much as possible, goes on, ‘‘Then you may use any 
unit of force you choose, and the energy formula becomes 


PrxXe= Ws ’ -, which may be in inch-tons, foot- pounds, 
or what — alee Is it too much to hope that the 
poundal may be shortly relegated, even in text-books, to 
that place, wherever it is, where grades are employed for 
measuring angles ?” 

Dr. Lodge has discovered the true inwardness and 
reason for the perennial dispute between engineers and 
teachers of mechanics. It is Acceleration. Here we 
must quote Dr. Lodge’s own words :—‘ An engineer’s 
bodies are nearly always either at rest or in uniform 
motion, their accelerative stages he is usually able to 
ignore. The portion of mechanics which serves his need 
is, therefore, simple enough, and he rebels against none. 
But the teacher perceives the treatment cf acceleration 
to be the key to mechanics in its higher sense—viz , as an 
introduction to physics, and as the foundation science of 
the material universe. He emphasises the idea of inertia, 
therefore, and sets problems in the accelerative stages of 
motion, because he knows that there lurk the difficulties 
and there the soul of the science. He hopes that an 
engineering student, in these days of a wider application 
of physics than was common half a century ago, may be 
willing to learn something more than the mutilated frag- 
ment of science which serves for commercial purposes. 
Sometimes he hopes, but at present he hopes in vain, 
that the student’s own more immediate superiors will 
refrain from encouraging him in half-knowledge and 
casual omissions, and the testing of everything by imme- 
diate pecuniary results. He hopes that the engineer, 
although very busy in his proper domain, may have a 
sympathetic faith in a larger training, and not inadver- 
tently snuff out any nascent clearness of ideas by ranging 
himself alongside our true and only natural foes, the 
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powerful obstacles of ignorance, idleness, and prejudice.” 
We confess that until we read the foregoing words we had 
no idea that so much depended on a right appreciation of 
the importance of acceleration. We did know that the 
physicist’s definition of the word is quite different from 
the dictionary meaning. To the former it means change 
or velocity; that is to say, a train getting up speed 
leaving a station, and a train losing speed in approaching 
a station are both undergoing acceleration. The dic- 
tionary says that accelerate means to hasten ; but this is 
a small matter. We may venture to recall to Dr. 
Lodge’s memory the fact that engineers have done some- 
thing in the way of calculating and providing for accelera- 
tion in the case of high-speed engines; and that they 
have not quite forgotten its importance in designing 
p imps or turbines, and that in calculating governors and 
tly-wheels they have recognised the importance of its 
phenomena. We are obliged as engineers to Dr. Lodge 
in that he hopes for the best, and we venture to think 
that his hopes will not be disappointed. But, after all, 
is it quite certain that such great things depend on a 
right way of thinking of acceleration ? 

There is so much of interest, so much that is suggestive 
in the whole correspondence, that it is by no means easy 
to stop writing about it. The limits of space are, how- 
ever, imperative. On one point something remains to be 
said that must be said. The fact that such a corre- 
spondence can take place at all affords a lesson whose 
importance cannot be overlooked. We have here a 
number of men who are in the very front rank as teachers 
of mechanics. To use Dr. Lodge’s words, Professor Perry 
is now head of the Government teaching of mechanics in 
this country. It is unnecessary to say a word concerning 
the eminent position held by Dr. Lodge himself. Pro- 
fessor Jackson's post at the Royal Military Academy, 
Woolwich, speaks for itself. Incidentally Professor 
Greenhill’s views are brought in only to be condemned, and 
yet Professor Greenhill is a very eminent mathematician. 
How is it possible that there is scarcely a single point 
on which these gentlemen are agreed? If we cannot find 
the truth among them, where are we to seek it? Is it 
not extraordinary that they should each and all denounce 
the way in which the engineer is taught mechanics, 
while among themselves there is literally no unity as to 
how and what he should be taught? Can any sensible 
man be surprised if the engineer goes on his so-called 
blundering way, and says that so far it has answered his 
and the world’s purpose excellently well, and that it will 
be time enough to think of some better way when the 
would-be teachers have made up their minds, and are 
united in heart and voice as to what that better way 
really is? May we also go a step further, and suggest 
that much of the difference of opinion which manifestly 
exists as to units, and words and phrases, is due to want 
of accurate concepts of things and precise definitions 
of the meaning of words; while this, in its turn, arises, 
perhaps, from the fact that the border line between 
transcendental metaphysics and the so-called higher 
mechanics is so very ill-defined that in certain places it 
cannot be said to exist at all? Thus, to conclude with a 
singie example. All through the discussion we find the 
combatants using the word “force.” Yet it is more than 
doubtful if any two of them attach the same meaning to 
the word, or form the same concept of the thing itself. 
** As to force,” says Dr. Lodge, ‘a few philosophers can 
now be found who teach that force is a mere measure of 
the time-rate of change of momentum. I wonder if they 
would say that to a man on the rack!” This makes it 
clear that Dr. Lodge and Professor Tait do not agree; 
and, indeed, the former has quite abandoned the old 
definitions, and originated one of his own, which is, we 
may add, quite admirable as far as it goes. In 
the whole discussion we find evidence of the truth 
which we often have stated in these pages, namely, 
that the enunciation of the theory of mechanics 
needs revision in the light of advancing science and 
more accurate modes of thought. Practical mechanics 
have been well taught for very many years, and little 
improvement is necessary. The moment we attempt to 
deal with the reasons, or causes, or concepts, of physics, 
we get at present into a species of metaphysical swamp. 
Yet there is room to believe that the confusion of thought 
which exists is due far more to the imperfect us2 of 
words, and their too hasty use, than to anything else. 
Indeed, nothing would do more to clear the air 
than certain really accurate and universally accepted 
definitions of such words as Force, Inertia, Momentum. 
It must be confessed, however, that nothing seems less 
likely of attainment. 


LIGHT RAILWAYS, 


Events follow each other, and new inventions spring 
up so rapidly, that it is quite possible that many of our 
readers have already forgotten that during the last session 
of Parliament a Commission was appointed under the 
Light Railways Act, 1896, to deal with proposals which 
must otherwise have gone to the committee-room. It 
had been urged for a considerable time that the existing 
methods of parliamentary procedure were so expensive 
that the promotion of a light railway bill was impossible ; 
while, even if the necessary powers to construct were 
obtained, the Board of Trade regulations for the conduct 
of traffic would operate so oppressively that the working 
of the line could not be carried on save under conditions 
quite prohibitive of profit. The Light Railways Act was 
intended to get over these difficulties. A Commission 
takes the place of a parliamentary committee, and the 
commission has authority to abrogate as it may see fit the 
Board of Trade rules as to signals, crossings, bridges, 
gates, fencing, brakes, &c., framed to secure the safety of 
the public and of the companies’ servants. All the 
particulars have already been set forth so fully in our 
pages that we need not say more here about the Commis- 
sion and its duties. 

It was confidently asserted that a change in the law 
would be followed by a rush to construct light railways. 
Nothing of the kind has, however, manifested itself. 





The total length of line which it is proposed should be 
constructed in the immediate future in Great Britain is 
only about 300 miles. The applications for powers to 
construct up to the last day of the past year were twenty- 
eight in number. Of these fifteen are for England, three 
for Wales, and ten for Scotland. It will be remembered 
that the argument most frequently urged in favour of 
light railways was that they would confer considerable 
blessings on farmers. An examination of the schemes 
show that the purely agricultural line is almost non- 
existent, while others are nothing more than extensions 
or branches of existing railways. For example, a line 
two and a-half miles long to be constructed at West 
Hartlepool is far more a suburban tramway than 
anything else. A proposed line 26 miles long, from 
Saltfleetby to Grimsby, in Lincolnshire, may per- 
haps be regarded as mainly agricultural But a 
line, 11$ miles long and 3ft. 6in. gauge, to connect 
Ramsgate, Margate, and Westgate, and worked by 
electricity, must be a competitor of the London, 
Chatham, and Dover Railway Company, and certainly is 
in no sense an agricultural line. It will be a matter of 
some interest to see how the difliculties of this route, 
which have entailed heavy works on the London, 
Chatham, and Dover line, will be overcome, while the 
cost is kept down to the modest figure implied by the 
words “Light Railway.” Possibly there is no serious 
intention of constructing this line, the proposal being 
calculated to frighten the railway company into giving a 
better and cheaper service between the three watering- 
places named. As a contrast we may mention Sir 
Walter Gilbey’s proposed line in Essex from Elsenham 
to Bardfield, a distance of 11 miles. The gauge will be 
2ft. 6in. This will be no doubt to all intents and 
purposes an agricultural line; and it is worth notice that 
although the farmers of Essex are said to be more in need 
of all the help that a railway can give them than those of 
any other county in England, yet Sir Walter Gilbey’s 
scheme stands alone. 

An important line in Hampshire, from Basingstoke to 
Alton, may be termed agricultural. The most interesting 
feature about itis that it will be neither more nor less than 
a branch of the London and South-Western Railway, 
and, of course, laid to the 4ft. 8}in. gauge. It will form 
a link connecting the main line through Winchester and 
Southampton with the main line to Salisbury and the 
West of England. When the Light Railways Bill was 
before the House of Commons, we pointed out that no 
attempt had been made to define a light railway. To 
the end no definition was attempted. It has been left to 
the Commission to say what is and is not a light railway ; 
and as we urged at the time, it seems that any existing 
railway company will find it much to its advantage 
when constructing branches to call them light rail- 
ways, and get them dealt with as such. Unless 
we are greatly mistaken there is trouble ahead for the 
Commission in this direction. Up to the present it 
has been held necessary that the action of railway com- 
panies in the construction of branches should be fenced 
about by many rules of legal and parliamentary pro- 
cedure. Nothing has recently happened, so far as we 
are aware, to modify or eliminate this necessity. We 
are very far from saying that railway companies should 
not be permitted to take advantage of the change in the 
law; but it must, we think, be conceded that the 
difference between a branch of a main line constructed 
to the 4ft. 8sin. gauge, and what is usually or conven- 
tionally known as a light railway, may easily be very 
considerable. Among the more important schemes re- 
maining to be mentioned is one for a line 14 miles long 
in the Potteries district, which is in no sense agricultural. 
A line in the Norwich district, about 124 miles long, is 
partly agricultural. 

Turning to Scotland, we’ find that the action of the 
railway companies is more marked. Three out of the ten 
proposed lines will be constructed by railway companies. 
One of these lines will be run by the Caledonian Company 
from Elvanfoot to Wanlockhead, a distance of nearly eight 
miles. The North British Company proposes to construct 
a line from the quarries at Carmyllie to Elliott, while the 
Great North of Scotland Company proposes to construct 
a light railway from Aberdeen to Kirktown of Echt. In 
Wales three lines are proposed; one from Llandudno to 
Colwyn Bay, 44 miles long, and intended, of course, to 
compete with the London and North-Western line; 
another in Montgomery will be 14 miles long, while a third 
in Glamorganshire, 12} miles long, completes the list. 

Until the proceedings before the Commission begin it 
will, of course, be impossible to ascertain how many of 
these schemes are genuine, and how many purely or 
partially tentative. Save in a few cases, it is impossible 
to learn whence the promotion money has been obtained. 
Nor is there as yet any evidence available as to the 
commercial prospects of the proposed lines. It is 
fairly clear, however, that there is little faith placed in 
the paying powers of purely agricultural roads, for, as we 
have said, few of the proposals are for lines intended simply 
for the collection of agricultural produce and its trans- 
port to a main line railway station. Many of the lines 
evidently must depend—and are, indeed, intended to 
depend—on tourist and holiday traffic for their income. 
The Scotch lines, those in Kent, and the Llandudno and 
Colwyn Bay schemes are of thistype. Others, again, have 
each its principal terminusin alarge town, and will nodoubt 
get much trafiic between the outskirts or suburbs and the 
principal places of business and markets. So far, there- 
fore, just what we have said must happen has happened. 
The strictly agricultural or rural line has met with very 
little favour. Probably no one has shown more coldness 
than the farmer, whom it was intended to benefit. In 
writing thus we do not intend to convey the idea that 
the Light Railways Act will be a failure or incapable of 
doing good. We have always held that the value of 
the rural railroad has been absurdly over-estimated. 
But, on the other hand, it must be remembered that 
the cost of parliamentary procedure has done much to 
prevent the construction of means of intercommunication 





which would have been of great service to considerable 
towns. The Board of Trade, again, in their anxiety to 
preserve life, has played the part of the fond mother 
who would not let her son go near the water until he had 
learned to swim. The effect of the Light Railway Act, if 
it is properly carried out in a liberal spirit, will be to 
facilitate the construction of a class of railroad which this 
country alone among nations does not possess. Hitherto 
we have been in much the same position with regard to 
railways that we should have been as to watches, if it 
had been made penal to carry any timepiece less excellent 
than a pocket chronometer. Parliament has in effect said, 
“If you do not have the best railway that engineers can 
produce, you shall have no railway at all.” It is time 
that this senseless regulation should be dropped. A note- 
worthy feature in the discussions which have hitherto 
taken place on light railways is that little or nothing has 
been said about the benefits which towns might derive 
from them; and yet, so far as we can see, the towns will 
be far more likely to profit by them than the country, and 
that for reasons which ought to be sufficiently obvious. 


THE MECHANISM OF OUR SHIPS OF WAR. 


THERE are probably but few associations of mechanism 
of such intricacy as that which may be found in any 
great ship of war. From stem to stern, from keel to 
fighting top, she is filled with apparatuses and contriv- 
ances for conducting the various manceuvres and actions 
which she is called upon to perform ; and, for the greater 
part, these pieces of machinery are, if solid in construc- 
tion, somewhat delicate in action, requiring that they 
should be treated with great understanding, and, in some 
cases, not a little delicacy of handling. Consider for a 
minute the smallness of the various parts which go to 
make up the firing gear of a light quick-fire gun. Let 
anyone lift up the lid which covers the mechanism of a 
Maxim-Nordenfelt automatic gun, and if he is anything 
of an engineer we feel sure he will be filled with amaze- 
ment that an association of inter-acting parts, put 
together with such consummate perfection of art and 
craft, that they can be, to a large measure, taken apart 
without the application of a single tool, should yet be so 
constituted that they are able to withstand the very 
severe strain implied by the firing some 150 rounds a 
minute. Or again, let him descend into the bowels of 
the vessel, and see in operation the hydraulic gear which 
has for its duty to maintain a constant supply of ammuni- 
tion to the great guns. Here, again, he must be struck 
by the intracacy of valves and pipes which regulate and 
convey the motive element. What if one of these should 
get damaged ? he may, not unnaturally, ask, and though 
he be informed that the apparatus he sees before him is 
in every possible feature duplicated, that knowledge will 
in all probability only add to the sense of complication 
which he had already experienced. 

In the description which we gave some weeks past of 
the Prince George, one amongst the finest of her Majesty's 
ships, we did but describe in the most general teyms the 
main features of interest contained within her, yet we 
feel sure our description must have conveyed to many of 
our readers a sense of vastness and complexity; what 
then would have been their feelings had they been per- 
mitted to wander all over the great vessel, and to make 
themselves acquainted with all the little and big details 
which go to make up aship of war? Take the case of 
steam engines alone. There are 86 such on board, every 
one of which is called upon to perform a particular 
function at some particular time, and the failure of any 
one of the 86 to act when called upon, might be the 
cause of serious disaster. It may be argued that the 
danger of breakdown is slight, and is guarded against in 
every possible way. Quite true; but the means taken to 
prevent a breakdown are the fruitful cause of increased 
complications. It will be readily seen that the system of 
interlocking may be taken so far that in the end it does 
more harm than good, and yet it is an absolute necessity 
that no opening for the making of mistakes should be 
left, and that because the men whose duty it will be to 
work the machinery in time of war, are only trained to 
do so in peace manceuvres, and it is impossible to say 
what discount of a man’s capability to perform a par- 
ticular action correctly, must be made for when he is 
given the charge of the same machinery under the con- 
ditions of war. There is another point also of very 
considerable importance which must be taken into con- 
sideration in regard to this subject, which is, that a man- 
of-war ought to be able to stand the severest handling; 
throughout her constitution there should be no single 
item that would be to any serious amount affected by the 
jar which the vessel is bound to receive when struck by 
a heavy shell. Now, can it be said of any ship of war 
which is dependent for any function on delicate electrical 
mechanism, that she fulfils that condition? We think 
not, and we are glad that this is a point on which the 
British naval authorities are moving with accustomed 
caution. The electrical contrivances which find place in 
considerable quantities on board foreign and American 
vessels, are regarded askance by our English sailors. 
Thus, for example, in the matter of speaking apparatus. 
whereas the telephone has been largely adopted in the 
United States Navy, her Majesty’s ships are still fitted 
with the more simple speaking-tubes. Many other 
electrical features appear on an American vessel, and are 
considered by the officials of the United States Navy to 
be improvements on the old systems to which our 
authorities adhere, but we are of the opinion that ti'l 
such apparatus has been brought to such a state of 
perfection that the openings for defects are no greater 
than in the speaking-tube, for example, there is no good 
reason for adopting it. Of course it is unquestionable 
that the electrical system has many great advantages 
over mechanical systems, but the advantages are more 
than counterbalanced by the one defect of their inherent 
delicacy, somewhat as Bayard’s horse had all possible 
virtues and only one defect, that he was dead. There 
may come a time when electrical appliances will be so 
perfect that dependence on them will not be risky, but 
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that time is not yet. At present the aim of inventors in 
this field should be to simplify the mechanism which 
must of necessity be found on our men-of-war, and to 
dispense with as much of it as by any possible means 
may be done away with. Too much attention has 
perhaps been devoted to the attainment of speed in all 
directions; for, while there can be no question that the 
power of performing actions expeditiously is of very 
great advantage, there is no doubt that complication is a 
serious drawback. It may be remembered by some of 
our readers that at the time that breech-loading big guns 
were first introduced much doubt was felt if the increased 
complexity of the armament would not more than 
counterbalance the good that was to be got from the use 
of that class of ordnance, and the same doubt may still 
be felt whether the increase of power that is acquired by 
every addition to the fighting speed of a vessel is not 
overbalanced by the augmentation of minor difficulties, 
and whether it would not be better to fight more slowly, 
with less anxiety, than to run the inevitable risk of 
failure which complication of mechanism implies, and 
which is therefore a natural concomitant of high-speed 
fighting. 

Mechanism has, however, important superiority to 
hand work in that it is automatic in its action, and this 
is a point that adds very considerably to the difficulty of 
saying to what distance one may go in the direction of 
simplification before stopping, because there is evidently 
another factor introduced which adds to the difficulty of 
solving the problem, and that is to decide when com- 
plexity of mechanism is brought to a balance with ease 
of manipulation. For it must be quite evident that up 
to a certain limit risk of accident is lessened by addition 
of parts, but that after that point has been reached any 
further multiplication only adds to the danger of a break- 
down. Thus, although it is unquestionably wise to pre- 
vent errors being made by the introduction of interlocking 
gear, yet, when it comes to interlocking the interlocking 
gear, we seem to be passing the bounds of utility and 
entering upon a dangerous field. Something must be left, 
after all is said and done, to the merely human part of 
the great fighting machine, and the real point to decide 
is how far this human element can be trusted to do its 
work under very trying circumstances. 

This question is one that only a great war can answer, 
and whatever that war, if into such an one we shall at 
some time be drawn, may bring forth, and whatever 
lessons for the future we may learn from it, on one point 
there can be no possible doubt—that is, that the issue of 
the day will mainly depend on the training of the men, 
and only in a secondary degree upon the efficiency of the 
machinery. 

When some months ago a paper was read before the 
American Naval Institute on the “ Disappearing Gun 
Afloat,” in the very valuable discussion which followed 
more than one speaker was opposed to the system, on the 
plea of increased complexity. The same point is one 
which our naval armament constructors will do well to 
keep before them, because although at present the ships 
of the British Navy are perhaps less complicated than 
any in the world, advantage would be reaped by making 
them still more simple. One direction in which a good 
start towards simplification might be made would be in 
the reduction of much of the ornamental woodwork 
which finds place on the decks and in the cabins of all 
our vessels. Much of this is unnecessary lumber, and 
would certainly cause great confusion and damage by 
splintering or taking fire when struck. It may be 
necessary that our ships should look well, and be com- 
fortable homes as far as possible for those destined to 
live in them; but surely it would not be impossible to 
retain both these desirable things, and yet to do away 
with a quantity of unnecessary ornament. However, we 
are not now considering so much the exposed portion of a 
ship of war as the concealed mechanism, so that it will be 
out of place to say more now of the deck fittings. A very 
large field is opened by the inquiry into what would happen 
to the fittings of a vessel in battle, and it is one which will 
perhaps only be brought home to us by some catastrophe 
either in our own or in foreign ships, just as the Japanese 
have learnt from various accidents in the war with China, 
the dangers of inflammable partitions, &e. At present 
we write with the view of calling attention to the great 
and increasing complexity of machinery in a battleship, 
and to urge that a limit should be put to it, and to bring 
before the minds of our readers the inquiry, if we should 
not do well to sacrifice something of speed in fighting to 
increased certainty of action; and while propounding this 
question, we do not for a moment forget that much of the 
machinery on our vessels is not constructed for the direct 
purpose of increasing speed, but with the intention of 
rendering various operations mechanical instead of 
manual, and that the increase of speed is only an indirect 
result. But besides these things, which are, we hold, still 
open on many points to improvement, there are others, 
such as the hoists, which, if we were content to work 
more leisurely, might be simplified ; and it is to such things 
as these that we particularly refer. 


——____0e——_. 
WAGES IN THE ENGINEERING TRADE. 


Ir is sincerely to be hoped that at the outset of a new year 
of trade, which so far promises well for most of the engincer- 
ing and metallurgical industries of the kingdom, we are not 
to be troubled by an engineering strike. Yet, unless a 
demand which has just been made by a joint committee of 
the Amalgamated Society of Engineers and the Steam 
Engine Makers’ Society upon certain of the Midland firms 
located mostly about Birmingham is conceded, a rupture is 
prognosticated. It seems that, in accordance with similar steps 
taken in Manchesterand other parts of the Lancashire district, 
these two societies some little while ago demanded an increase 
of 2s. per week on the wages in the engineering shops then 
being received in the Birmingham centre. About 2000 men 
were affected, and in the cases of two-thirds of these, wages 
have been increased in the general engineering shops from 
348. to 36s. per week, and in other special machine shops 
from 36s, to 38s, The men’s unions, however, state that no 
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attempt has been made to place the remaining operatives 
upon a level with the majority, and a circular which the men 
term a “ final” demand has now been issued, threatening an 
immediate strike unless the required advance is conceded at 
all the shops. No explanation is forthcoming concerning the 
reasons which have influenced the firms at the non-complying 
one-third shops to decline the advance, but we should imagine 
ourselves that it is probably more a question of dilatoriness 
than anything else, seeing that the firms who have granted 
the advance include in their number many of the largest in 
the trade. Or it may be that the concerns which still hang 
back consider that though the large houses may be able to 
afford the rise, they themselves are not justified by the state 
of trade in giving it. Whichever explanation may be the 
correct one, it would, perhaps, not be out of place here to 
suggest that it would be matter for much regret if the failure 
of the minority of the Birmingham engineering firms to act in 
accord with the general body upon this wages matter, which 
has been agitating some or other of the engineering centres 
throughout much of the past year, were to lead to a suspension 
of industry. It may well be that the employersdeem well chosen 
the recent remarks of Sir James Kitson, M.P., at Leeds, the 
proprietor of the well-known Monksbridge Ironworks, who, in 
addressing the engineering industries, advised both masters 
and workpeople at the present time to proceed cautiously in 
making any demands, either for increased prices for produc- 
tions or for higher wages, lest there should be any risk to the 
trade revival. This advice must not, however, be over- 
strained, and we shall trust for an early settlement of the 
existing threatened breach of harmony. 


WHAT OF THE COAL TRADE IN 1897 ? 


IMPROVING trade, with a slight advance in the value of 
locomotive fuel, an upward tendency in manufacturing sorts, 
and a more hopeful feeling all round, are factors encouraging 
confidence in more profitable working of the British coal- 
field in the coming year. It is high time there was a turn 
for the better. The South Yorkshire coalowners have pro- 
bably suffered more severely than their colleagues in the 
great industry elsewhere; but the work done in “ weeding 
out” should help the operations of 1897. The attempt of 
the miners to prevent the stoppage of thin and other unpro- 
fitable seams has failed, as it deserved to do. That colliery 
proprietors should be compelled to continue workings after 
they had ceased to make any remunerative returns was 
unjust even to absurdity, from the first. Any campaign of 
that sort was, on the face of it, foredoomed to failure; yet 
the effort was seriously entertained, even to the extent of the 
miners at a large South Yorkshire Colliery striking work to 
bring it about. Cne thing is pretty clear—the coal trade in 
1897 cannot possibly be worse in the absence of any suicidal 
measures from masters or men than it was in 1896. There 
is scarcely a colliery shareholder who has not found the bulk 
of his investments absolutely nil, so far as dividends go. 
Mr. A. M. Chambers declared very early in the year that, 
bad as trade was generally, it was worse in the Federation 
districts than in the non-federated districts. Ten collieries, 
he said, were paying, while many were working at a loss. 
Mr. Emerson Bainbridge, M.P., stated that for one colliery 
paying, three were losing money; Mr. G. Blake Walker com- 
puted that, with an average realised price of 4s. 9d. per ton, 
the cost of production amounted to 5s. 6d. per ton, giving a 
loss of 9d. per ton. In the case of a colliery producing 
300,000 tons of coal per annum, this meant a loss of £11,200 
per year. Other colliery proprietors and public companies 
owning collieries reported similarly depressing results. Any 
change, therefore, must be for the better; and, unless there 
should be some gross examples of unwisdom in the coalfield 
during the forthcoming year, there ought to be a better time 
in store for all concerned. The great difficulty for the miner 
is the superabundance of his labour. The pits are over- 
crowded, and as machinery is every day displacing manual 
labour, gathering the business into fewer hands, the labour 
difficulty is likely to get even more acute. 


NORTH LINCOLNSHIRE IRON AND IRONSTONE TRADE IN 1896. 


GENERALLY speaking, the business done in this, the most 
isolated iron district in the United Kingdom, has during the 
departed year been of fully an average character. The year 
opened with fourteen furnaces in blast; at the end of the 
half year fifteen were blowing, but the North Lincolnshire 
Iron Company, which had blown one in, damped down 
another in the quarter ended September, so that about four- 
teen furnaces have been in blast throughout the year. The 
make of pig iron, it is believed, will be as large as in 1895, 
when, with three Leicestershire furnaces, 349,232 tons of pig 
iron were produced. With the exception of what is used at 
the local steel works, the greater part is sent away, a large 
tonnage having during the year been shipped from Grimsby. 
The yield of ironstone during last year has been large, most 
districts drawing supplies from North Lincolnshire on 
account of the cheap rate at which it is supplied compared 
with ore produced from the coal measures. The quantity 
raised in 1895 was over 1,544,000 tons, and of this quantity 
344,000 tons were sent out of the district. The coke and coal 
required for smelting purposes is something like 830,000 tons, 
all of which has to be conveyed by rail from South Yorkshire 
and the North of England. 








LITERATURE. 


Manuale dell’ Ingegnere Civile e Industriale. Per G. 
Cotomso, Ingegnere, Professors di meccanica e costruzione 
di macchine nel R. Istituto Tecnico Superiore di Milano. 
15 Edizione, 37°, 38°, 39° Migliaio, con 207 figure. Ulrico 
Hoepli, Milano. 1897. 8vo., 4 by 5}, xiv. & 396 pp. 
Price 5.50 lire. 

AN interesting factor in connection with Italian industry 

is the remarkable activity recently displayed in the pro- 

duction of technical literature ; so energetic has this been 
that even Goldsmith would have had, under similar cir- 





cumstances, to modify his remarks concerning ‘“‘ The paste- | 


board triumph and the cavalcade.” 

Foremost amongst the workers in this direction is the 
publisher of the present volume, Ulrico Hoepli, of Milan, 
who, up to October, 1896, had published 500 manuals 
dealing with a variety of subjects, including agriculture, 
public administration, archeology, fine arts, legislation, 
electricity, philosophy, physics, chemistry, geography, 
industries, engineering, literature, philology, mathematics, 
medicine, music, religion, navigation, sport, history, 
natural history, encyclopedias, &e. 

In the list of authors we notice the names of Lockyer, 


Hooker, Roscoe, Jevons, Jenkin, Geikie, Ball, Stewart, 
&c., most of whom appear to be associated with trans- 
lations of the primers due to their authorship, in Mac- 
millan’s series of Science Primers. But however this may 
be, the Hoepli manuals that have come under our notice 
have all been very creditable productions, and the one 
now before us is by no means an exception. As may be 
gathered from the title page, it is the manual, or rather 
pocket-book of the engineer, civil and mechanical, by 
G. Colombo, who is an engineer and professor of mecha- 
nies and machine construction in the Higher Grade Royal 
Technical Institution of Milan. This is the fifteenth 
edition, and the 37th, 38th, and 39th thousand, and there 
are 207 cuts. 

The matter is arranged under the following sections :— 
Mathematics, applied physics, hydraulics, pneumatics, 
agriculture, strength of materials, construction, mecha- 
nics, technology, and administration; the last-men- 
tioned giving excerpts from the various Italian enact- 
ments affecting industrial matters. The information, 
mainly consisting of engineering data and statistics, 
is comprehensive and terse, somewhat too narrow 
in some cases, but as far as we have been able to judge 
in looking through, is trustworthy, and appears to bave 
been selected, collated, and treated with the care and pre- 
cision that should be exercised in the preparation of books 
intended for frequent reference. The scales on the plate, 
however, appear exaggerated when compared with a 
Chesterman engraved rule. To convey some idea of the 
comprehensive character of the information, we will give 
the main headings of some of the sections, taking, for 
instance, the section on constructional matters. Firstly, 
the dimensions, weight, &c., of beams, joists, girders of 
all sorts, are considered, and are followed by similar data 
relating to metal plates, sheets, angles, &c.; then flooring, 
roofing, walling, arching, and bridging, are treated ; road, 
railroad, and tramway matters are next dealt with, all 
factors receiving due consideration ; then constructions 
for the storage and transport of water are set forth; 
the section finishing up with matter relating to the 
building of town and country residences, public build- 
ings, works, warehouses, &c.; with the cost of operations, 
materials, and articles used in various constructional 
work in Milan ; a model specification for the erection of 
an edifice, and a schedule of expenditures entailed in 
demolitions are added. In the mechanical section are to 
be found:—General data and formule, friction factors, 
data of parts of machines and machinery in elaborate 
detail (for connections, transmission of power, control- 
ling actuating fluid, traction, &e.); then motive powers 
and engines, animal, water—wheels and turbines—and 
steam (properties of steam, boilers, engines, and control 
of steam); steam navigation, hot air and gas engines 
(very limited); pumps, hydraulic machinery, ventilating 
machinery (limited). The technological section deals 
with :—Cotton, linen, jute, silk, and wool spinning and 
weaving ; foundries and forges, metal, wood, and stone 
working; paper, flour, rice, and oil mill work ; artificial 
illumination (electric full); electrical transmission of 
power, items of expenditure in establishing industries. 
The electrical transmission of power and much of the 
detail relating to cotton spinning are new to this edition. 

Moreover, the edition has been brought up to date by 
amendments and additions where required. From our 
point of view, however, the author is behind the times on 
some points, as regards noticing recent applications of me- 
chanical devices, and the modifications in design neces- 
sitated thereby, but we take it that the matter is repre- 
sentative of the state of engineering work in Italy, and is 
after all by no means far behind. 

Then a word must be added in praise of the pub- 
lishing department, inasmuch as the letterpress is in 
clear sharp type, liberally spaced; the tables are in 
small pica type, and very clearly and legibly arranged, 
whilst the cuts are very good, all tending to facjlitate 
reference and make it agreeable; there is, moreover, an 
ample index. Take it altogether, it is a volume tkat 
would prove useful to anybody requiring these data, but 
to those understanding Italian, or having interests in that 
country, it would be of special value, and will repay them 
for an inspection of its contents. 


Colliery Working and Management ; comprising the duties of 
a colliery manager, the superintendence and arrangement of 
labour and wages, and the different systems of working 
coal seams. By H. F. Butman and R. A. S. REDMAYNE. 
With underground photographs and numerous other illus- 
trations. London: Crosby Lockwood and Son. 1896, 
Medium 8vo. 

In these days, when the multiplication and multiplicity of 
books on technical matters have attained a pitch that is 
absolutely alarming, at least from the point of view of 
those that may possibly have to read them, or be 
induced to read them, or what is worse, buy them, it 
often occurs to us as really remarkable that the authors 
were ever permitted to write, and still more astonishing 
that anybody was found to publish, many of these produc- 
tions. It is, therefore, very gratifying to have under 
notice a book that gives no cause for any of these 
misgivings. 

In the present case the authors remarked a defect in 
the current literature relating to coal mining, and pro- 
ceeded to supply it in a manner that deserves considerable 
praise. They neither proceeded to dogmatise nor to. 
propound unsupported statements, but instead they have 
brought forward matter based on and illustrated by an 
excellent selection of examples taken from experiences 
encountered in actual practice, in most cases, as it seems, 
wherever possible, derived from their own personal inves- 
tigations, in other cases drawn from statements of fact 
emanating from recognised authorities. The information 
contained in this book is, therefore, wisely restricted to the 
districts or systems best known to the authors, and con- 
sequently bears a stamp of genuineness and a practical 
value rarely attained now-a-days. 





The defect alluded to is that, whereas the mechanical 
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aids to coal-mining, their variations and modes of applica- 
tion, have received considerable, and in some cases able, 
treatment at the hands of many authors, the non- 
mechanical organisation of the colliery has been very 
much neglected, although, as the authors say, it is like- 
wise a matter of the greatest moment. 

The book treats mainly of the non-mechanical 
organisation of collieries so far as concerns the opera- 
tions of coal-mining entailed from the breaking of the 
coal up to the uncaging of the full tubs of coal at the 
surface. The matter includes historical scraps and com- 
parisons of the past with the present in the earlier 
chapters. In succeeding chapters the duties and quali- 
fications of a colliery manager and of the various grades 
of under-officials are defined and considered; the daily 
routine of a colliery and the different classes of labour 
employed are well described, whilst the methods of taking 
and keeping records, of calculating wages, and the system 
of wage-bills in vogue in Northumberland and Durham 
are explained and clearly illustrated by the reproduction 
of sample sheets. The concluding chapters deal with 
the principal methods of working coal seams as practised 
at the present time—namely, the bord and _ pillar, 
longwall, and the double stall; a portion of the book 
full of interesting and valuable data and particularly 
worthy of commendation. In the appendix —seventy- 
eight pages—there are set forth a comparison of the 
cost of working bord and pillar and modified longwall at 
a large colliery ; an abstract of the Coal Mines Regulation 
Act, 1887; the text of the 1896 Act; and various rules, 
bonds, agreements, &c. A glossary, an index, along with 
advertisements and a catalogue of books—sixty-four 
pages—brings the bulky volume to an end. 

A digression from non-mechanical matters is made in 
the case of coal-cutting machines, to which subject 
Chapter VIII. is devoted, apparently because the authors 
have realised that in no department of mining has so 
little progress been made as in the separation of the coal 
from its native bed. This is the least satisfactory chapter 
in the book, inasmuch as many of the figures leave much 
to be desired, and are imperfectly described, and some are 
quite out of place in a book of this calibre; but even in 
this chapter the practical data relating to coal-cutting 
machines may prove useful. We are glad to notice the 
reference to the application of the three-phase current to 
colliery work, as we consider this is a matter that appears 
to be much neglected in England. 

It may be noted that the authors are keenly alive to the 
fact, that, as they say, there is an endless variety both in 
the natural conditions of coal seams, and in the means 
best adapted for working them; and although most of the 
matter in the book relates to Northumberland and 
Durham, yet in almost all cases such detail is supplied as 
greatly to facilitate the useful application of their ex 
periences to other conditions in other fields. 

We note on page 33 that 1 boll = 2°23} ewt., a rather 
ambiguous quantity; it seems fortunate that it is no 
longer in general use. In conclusion, we must say we 
experienced some disappointment at finding no descrip- 
tion of the interesting colliery figured on the frontispiece. 
Then, too, we think a little more might profitably be said 
about surveying and plans, and somewhat less about the 
doings of our predecessors; but however that may be, 
we consider tbe authors have achieved what they desired, 
that is, have added a useful and acceptable addition to 
coal-mining literature, which should prove of value to all 
interested in the subject, and to them we can certainly 
recommend the perusal of this book. 


SHORT NOTICES, 


Chronicle of Books relating to Steam Navigation, the Navy, and 
Allied Subjects, with their Selling Prices. Birmingham: Ed. Baker. 
Price 6d.—If this little work covers anything like the ground 
suggested by its title, it will be found well worth the small outlay 
of sixpence. Without testing its completeness anything like fully, 
we have no hesitation in recommending it to all concerned. 

The Locomotive Magazine for January, 1897.—Mr. F. Moore has 
sent us the January copy of this magazine. It seems in every way 
a creditable undertaking, and the reproductions from photographs 
of locomotives are admirable. Several series of articles com- 
menced in the preceding volume are continued in this; one on 
‘*The Locomotive of To-Day,” which should prove interesting, is 
still on'y in its earliest stages. 


BOOKS RECEIVED. 


American Society of Civil Engineers. December. 1896. Pro- 
ceedings. Vol. xxii. No. 10. New York: Published at the 
House of the Society. 

Thames Bridges from the Tower to the Source. By Jas. Dredge 
Part V. To be completed in seven parts. London: Offices of 
Engineering. Price 5s, 

A Practical Scheme for Old-age Pensions. By Henry C. Burdett. 
Reprinted from the Zimes. London: Printed by George Edward 
Wright at the Times office. 1896. 

The Journal of the Royal Agricultural Society of England. Third 
Series. Volume the Seventh, Part 1V., No. 28, 31st December, 1896. 
To be continued quartrly. London: John Murray. Price 3s. 64. 

Sixteenth Annual Report of the United States Geological Survey to 
the Secretary of the Interior, 1894-95. Charles D. Walcott, Direc 
tor. In four Parts. Part I, Director’s Report and Papers of u 
— Nature. Washington: Government Printing Office. 
896. 

Lockwood's Builders,’ Arch tects’, Contractors’,and Engineers’ Price 
Book for 1897. A Comprehensive Hand-book of the Latest Prices of 
ecery kind of Material and Labour in Trades connected with Build 
ing, including many useful Memoranda and Tables. Edited by 
Francis T. W. Miller. With a Supplement containing the London 
London: Crosby Lockwood and Son. 1897. 





Building Act. 
Price 4s, 

Experiments upon the Contraction of the Liquid Vein issuing from 
an Orifice, and upon the Distribution of the Velocities within it 
By H. Bazin. Translated from Mémoires présentés par divers savants 
a VAcademie des Sciences de l'Institut de France. Tome xxvii. 
By John C, Trautwine, jun. First edition. First thousand. New 
York: John Wiley and Sons. London: Chapman and Hall, 
Limited. 1896. Price 83. 6d. net, 








WE have received an advance copy of the “ Electrical 
Installation Rules” which the Liverpool and London and Globe 
Insurance Company have issued for the year just commenced. 
The pamphlet contains many useful hints, 





| 
| 





A TRAMWAY CAR 


FOR 


STREET CLEANING 











Lanerar 
n 


America 


A TRAMWAY CAR FOR STREET CLEANING. 


OF late years great advances have been made in the design 
and efficiency of street cleaning machinery, and the accom- 
panying cut represents a somewhat novel departure in this 
line. It is a tramway sweeping car, which carries off the 
lirt to the depositing ground. In practice the sides of the 
street are swept by hand or machine in such a way as to 
throw all the dirt close outside of the tramway rails, and the 
sweeping car then comes along and removes all dirt, the 
broom being 9ft. long, so as to extend well beyond the tram- 
way rails. The caris 53ft. long, 9ft. wide, and 12ft. high; 
it is mounted on two four-wheel trucks or bogies, each of 
which has one axle driven by a 30-horse power electric motor. 
The bins in the body of the car have a capacity for 100 cart- 
‘oads of dirt or snow. The car is run at a speed of about five 
miles per hour when at work. The broom is a revolving 
brush, 9ft. long and 44in. diameter, set diagonally across the 
‘ine, and driven by a 30-hor8e power electric motor in the 
car, a sprocket chain connecting wheels on the motor 
shaft and broom shaft. The broom has a steel casing, 
with rubber aprons extending to the pavement, so that the 
dirt is thrown up into the casing, and thence, by suitable 
passages, to the bins. The car will work in either direction. 
This car was exhibited at the annual meeting of the American 
Street Railway Association, at St. Louis, U.S.A., in October. 
It was built by Messrs. A. Jackson Reynolds and Co., of Mon- 
treal, Canada, and arrangements are being made to introduce 
the system into England. 








THE * DUCTOR” COMBINED NAIL-MAKING AND 
BOX-NAILING MACHINE. 


THE present large demand for all descriptions of packing 
boxes has necessarily directed mechanical invention towards 
producing machines by which these boxes can be manufac- 
tured with as little hand-!abouras possible. The i'lustration 


we give shows a novel patented mcchine upon which very | 
considerable ingenuity has been expended in overcoming | 
many difficulties that have hitherto been experienced in | 
designing a thoroughly trustworthy apparatus that would | 
nail a box together with certainty, and the object of the | 
inventor, Mr. E. Williams, of Chester, seems to have | 
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been very successfully accomplished. In the machine 
under notice there is not much possibility of miss- 
nailing, the machine making its own nails as it proceeds, 
from rolls of wire supplied from reels, which do not appear 
on the illustration, the ends of the wire only upon each 
side of the machine being shown. In making its own nails 
the machine also differs from other kindred apparatus, the 
“ Ductor’’ making these nails only as they are wanted. 

The invention, according to the patent specification, has 
been designed to provide apparatus for nailing boxes with 
wire nails, in which the nails are cut from a continuous reel 
of wire formed into the shape of a staple, and driven into the 
sides of the box, by a series of successive and simultaneous 
operations; and, briefly described, the apparatus comprises 
feed rolls, by which the wire is fed into the machine; cutting 
tools, by which the wire is cut to the desired length; bending 
tools and anvils, by which the nail or staple is shaped ; and 
hammers or drivers, by which the staple is driven into the 
boxes. The number of these hammers may be varied, as also 
the number of nails or staples made. In front of the machine 
is placed a table, upon which the box is put to be nailed. 
The height of the table is capable of adjustment by a screw, 
to permit of any size of box being made, and by another 
contrivance the table can be raised and lowered by means of 
a treadle. With this supplementary arrangement, if the 
wood to be nailed varies in thickness, or for nailing the 
second side of the box, the adjusting screw need not be 
turned, the action of the treadle adjusting the table as 
required. 

Every process of the machine is automatic; once in 
operation it feeds itself with wire from the reels placed on 
either side of the machine, forms and cuts its own nails or 
staples, pushes them to the hammers or drivers, and drives 
them into the boxes in such quick successive order as to 
appear simultaneous. In connection with the driving 
mechanism it may be mentioned that no rubber or metal 
tubes are required to guide the nails to their places for nail- 
ing, nor can more than the desired number of nails possibly 
be made or appear; and in the process of making each 
nail is roughened, so that accidental withdrawal is more 
difficult than with the ordinary nail, whilst each nail being 
formed like a staple the number of nails required to hold a 
box together is considerably lessened. Though these machines 
are apparently complicated, there is nothing to get out of 
gear, and the working is so simple and easy that any boy or 
girl can be trained to manipulate them. The floor space 
occupied by one machine is 3ft. by 2ft. Gin., the height 
5ft. Gin., and the weight about 8 cwt. The machine illus- 
trated will make and drive four nails at one operation, or if 
a less number is required to be driven, the feed can be altered 
accordingly. The ‘ Ductor” can also be used simply as a 
staple-making machine, the one illustrated being capable of 
manufacturing 30,000 to 40,000 staples an hour. It may be 
added that the machine is being placed upon the market by 
the Ductor Machine Company, for whom Messrs. Henry 
Wallwork and Co., of the Union Bridge Ironworks, Man- 
chester; are the sole makers, and we have been able to inspect 
at their works samples of the nails or staples produced, 
together with a box-frame put together in a very substantial 
fashion by a machine they had just completed for Messrs. 
Fry and Co. 








INCLINED SLIDE VALVES. 


In our description of Mr. Worsdell’s engine in our issue of the 
18th ult., reference is made to locomotives on the London and 
North-Western Railway in which the slide valves are placed at an 
angle to the vertical, the valve chest being triangular, with the 
base, up the two inclined sides being the port faces, Inadvert- 
antly we attributed this design to Mr, Ramsbottom. This is not 
correct. Mr. Ramsbottom had not a single engine with the slides 
put at anangle. There were some on the Southern Division, and, 
we believe, they were first made by Mr. Bury ; at all events, they 
were on an engine in his time, and they were afterwards used on 
the large Bloomers, but not in the direct form in which Mr. Webb 
built them. The whole of the engines with the inclined valves 
were from Mr. Webb's designs, and built subsequent to the retire- 
ment of Mr. Ramsbottom. 








Tue estimated total output of Cuban sugar in 1897, 
after due allowance has been made for the destruction of planta- 
tions, which is now daily occurring, is about 150,000 tons, as com- 
pared with 1,100,000 tons in the year 1894. The tobacco crop is 
calculated at 40,000 bales in Vuelta Abajo and 35,000 bales in the 
eo of the island, as compared with a total of 500,000 bales 
in 1895, 
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ROCK DREDGING ON THE RHINE. 


Ir is but recently that we described and illustrated the 
works undertaken for the purpose of improving the naviga- 
tion of the Danube. The chief object of that enterprise 
was the removal of the well-known and formidable obstruc- 
tion called the Iron Gates, which, so far as the operations 
were intended to extend, was very satisfactorily accomplished. 
At present an important work of a very similar character is 
in progress of execution in the bed of the Rhine, to which, 
as the method employed and the appliances used possess 
some features of novelty and ingenuity, we propose briefly to 
call the attention of our readers. A short distance below 
the town of Bingen—probably the Bingium of Tacitus— 
there formerly existed a very dangerous rapid, under the 
name of Bingerloch; but this obstacle to navigation was 
removed many years ago by the Prussian Government by 
means of ordinary blasting. In 1866 the present under- 
taking, which is in the main an extension of the older one, 
comprising the deepening of the river for the whole distance 
between the two towns mentioned, was commenced, and has 
veen carried on ever since. It is unnecessary to allude to 
the methods and means employed thirty years ago, but it 
may be stated that two engincers MM. Lange and Bassel 
were commissioned to proceed to Canada and the United 
States in 1883-1886, to specially investigate and report upon 
the mode adopted in those countries for the destruction of 
rocks in the bed of rivers. It appears that their mission 
was unsuccessful, as they found no method which could be 
used to advantage under the conditions attending the opera- 
tions conducted in the Rhine. 

In 1886, says La Revue Technique, to which we are indebted 
for our description and illustrations, experiments were made 
with diamond rock borers, but they did not altogether 
answer. The greater part of the rocks demanding demolition 
was composed of grauwacke, containing a very large propor- 
tion of quartz. This flinty substance rapidly used up the 
steel mounting of the diamonds, and in a few hours rendered 
the whole apparatus useless. It was consequently adjudged 
too tedious and too costly for the work. Subsequently trials 
were instituted with a diving bell, furnished with borers 
worked by compressed air, which gave such excellent results 
that a couple more were at once ordered. Diving bells were 
employed anterior to this period in the same enterprise, but 
they were provided with but one pair of borers. The newer 
specimens, which we are about to describe, are furnished 
with three pairs. In Figs. 1 and 5 are represented a longi- 
tudinal section and a plan of the diving bell boat, built 
expressly for the work in connection with our subject, in 
which it is shown actively employed. The whole machine 
consists essentially of a diving bell supported by and free to 
move vertically in a strong steel framework, which in its 


turn is fixed to and carried by a boat of a somewhat peculiar | 


construction. 

The diving bell. A reference to Fig. 6 will point out that 
the bell contains two working chambers, one A, in which are 
placed the borers, and a second B, above A, holding the 
apparatus necessary to eject the fragments and débris, 


arising from the demolition of the rock. Communication is | 


established between the two chambers by means of a well C, 
to which access can be obtained by four locks. The well, or 
hollow shaft C, is purposely made narrower than its two 
communicating chambers, and its form is so designed as to 
offer the minimum of resistance to the force of the current. 
Fig. 6 represents the bell drawn up to its greatest height, 
and a plan and horizontal section of it are represented in 
Figs. 3 and 4. From these it will be seen that the extremi- 
ties of the lower chamber A are rounded. Its dimensions 
are 24ft. Gin. in length, by 13ft. in breadth, and it is rather 
larger than the upper chamber. In Fig. 4 the working 
chamber is indicated by the letter C, the locks for the work- 
Ing men by p p, and those for materials by gq. The total 
height of the bell is 30ft., and it can be sunk to a maximum 
depth of 16ft. 6in. below the bottom of the carrying boat. It 
was necessary to brace in a very solid manner the walls of 
the different chambers, so as to enable them to effectually 


withstand the great pressure they are exposed to from the A large reservoir L contains the compressed air, and near to 
action of external forces. ‘‘Galle” chains D, shown in | it are placed the hoisting windlasses lettered V in Figs. 2, 
Figs. 1, 2, and 6, support the bell, which has a total weight of | 5,and6. In the stern of the boat are located the cabins M, 
84 tons. The chains pass over toothed pulleys d, fixed at the | the magazine N, and the compartment P, which can be used 
top of the framework, and consequently carry, in the first | for holding water ballast. The whole of the bell itself, its 
instance, the whole weight of the bell. They are actuated by supporting frame, and the boat, are built of Martin steel. A 
a pair of powerful windlasses, E in Fig. 5, worked each by a | compressor Q, worked by an engine of 100-horse power, sup- 
double cylinder engine. | plies air at a pressure of five atmospheres, a part of which is 

The framework.—This portion of the machine is of wrought | passed into the reservoir L as a reserve in case of accident. 
iron, and necessarily of a massive and solid construction, | Another advantage belonging to this reservoir, which has a 
having regard to the very considerable loads which are | capacity of 400 cubic fect, is that of regulating the pressure 
brought upon it. It descends to the bottom of the boat, and of air within the bell, so as to be as nearly as possible a con- 
rises to a height of 40ft. Gin. above the level of the deck. In| stant. This is effected by an india-rubber pipe F connecting 
order to augment still further the strength of the iron frame, | the reservoir and the bell. By means of the compressed air 
the vertical uprights which carry the rollers ¢ in Figs. 1 and | the drill borers are actuated, and the water prevented from 
2 are firmly attached to the hull itself. The grooves or | entering the bell. 
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DETAILS OF DIVING BELL ROCK DREDGER 


guide-rails a press against these rollers. By these means; The drills—In the lower chamber the drills are attached 

the bell obtains a great facility of movement, and one impor- by strong screw clips to the bars K, which are fixed at one 

tant desideratum is thoroughly ensured; that is, that under | end, Figs. 1 and 5, to a metal ring or band running com- 

all possible conditions the bell should preserve a perfectly | pletely round the whole chamber. At the other end the bars 

vertical position. rest upon a horizontal girder supported by a pair of columns 

The boat.—This strongly-built craft has a length of 152ft.,| gg, which are fastened to the upper part of the bell, but 

a breadth of beam of 30ft., and draws 4ft. 3in. water. It has | in such a manner that they, as well as the ring, can be raised 

| to bear very heavy pressure and loads, especially when the | or lowered so as to alter the height of the bars K K, and 
| bell rests upon a rocky bottom. It is a matter of great im- | thus adapt the drills which they carry to the configurations 
portance that the boring operations should be, when once | of the mass of rock they are about to attack. The drills can 

| started, conducted uninterruptedly ; and that the bell should | be worked vertically, horizontally, or, in fact, in almost any 
remain completely stationary, in spite of the action of all | direction required. A couple of hoppers working within 
currents and eddies. Occasionally, to ensure this absolute | hollow shafts, and holding about 3} cubic feet, serve to eject 
immovability, a portion of the static weight of the boat is| the disintegrated débris. Between the passages in which 
thrown upon the bell. This result is effected by the aid of | the hoppers work, is situated that appropriated to the ingress 
| the windlasses, to diminish the draught of water by some | and the egress of the workmen. Two windlasses in the upper 
thirteen inches. There are a certain number of compart-| working chamber, by the aid of compressed air supply the 
ments or divisions in the hull, marked by corresponding | necessary motive force for the removal of the broken rock. 
letters in Figs. 1 and 2. Thus, G in the bows is a store for | Upon reaching the upper working chamber the hoppers auto- 
ropes, chains, and tools of all descriptions ; H, a bath-room ; | matically tip their contents into two compartments, q q in 
J, sleeping cabin; K, the engine-room, at one end of which | Fig. 4, especially provided for the purpose, and containing 
are the wells for the chains W, supporting the diving bell. | together about nine tons of material. These compartments are 
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emptied at convenient intervals, either by a balanced trap 
pierced in the floor, or by a couple of doors in the external 
walls of the chamber. Two locks p p, in the same figure, are 
reserved solely for the use of the workmen. 

Boring operations Having ascertained, partly by actual 
soundings, partly from the information afforded by hydro- 
graphical charts, and partly by other means into the details 
of which we need not enter, the exact site of the rocks to be 
removed, the boat can be moored in the proper position over 
them, and the boring operations commenced. The drills 
have a working available length of 7}in., although experi- 
ments were made with a maximum length of 12in. In both 
instances the number of blows given was at the rate of 300 
ina minute. The rock was of an extremely hard and flinty 
character, consisting of quartzite and siliceous schist inter- 
spersed with veins of pure quartz. Considerable difficulty 
was experienced in keeping the drill-holes truly straight, and 
the blunting of the drills was incessant. A succession of 
numerous trials resulted in the adoption of a conically- 
shaped drill, formed by forging on to one of the extremities 
a steel rod 1ft. in diameter of the required sectional area. 
The length of the tool thus obtained varied from 20in. to 
8jft. Its bore-hole had a diameter of 3in. and 1°S8in. for 
large and small bores respectively, and the holes themselves 
were slightly conical, which prevented the drills from being 
so easily blunted as when they were cylindrical in shape. 
They were, nevertheless, used up so fast that half a dozen 
forges and a dozen smiths were constantly employed in 
sharpening them, and it has taken, in some instances, ninety- 
four drills to pierce one hole 3ft. 3in. in depth. As already 
stated, the diving bell carries eight bars K, each of which 
can be furnished with an accompanying drill, but it was 
found that in actual work the motive power was not able for 
more than six. The personnel required for the working of the 
bell and the boat was thirty-six, of which twenty-seven were 
needed for the former, and nine for the latter. 

Dynamite used.—For charging the holes drilled in the rock, 
a very powerful explosive was employed, composed of 92 per 
cent. of nitro-glycerine, and 8 per cent. of gun-cotton, the 
weight of the charges varying with the depth and diameter 
of the holes. On an average, 2}1b. of dynamite was the 
charge for each yard in depth, and from fourteen to seventeen 
was the number of holes that could be bored within the work- 
ing area of the bell. The shots were fired by caps filled with 
fulminate of mercury, which was detonated by the electric 
spark. Before firing the boat is hauled away to a distance of 
some 200 yards. 

Rate of work.—Under favourable circumstances, when the 
area to be operated upon is sufficiently large to permit of all 
the six drills being actuated simultaneously, the total depth 
of all the holes will frequently amount to 370ft., thus giving 
about 60ft. to each drill. As a maximum, a total depth of 
470ft. has been accomplished in the twenty-four hours, but 
owing to the fact that isolated rocks have constantly to be 
removed, which can only be attacked by one drill, a great loss 
of time is a matter of common occurrence. The mean result 
will not give more than 40ft. per day for each drill, for in 
addition to the work being often impeded by the exigencies of 
the navigation, the rock itself has sometimes to be cleared of 
its top dressing of sand and clay before the drilling operations 
can be commenced. In comparing the relative merits of 
drills driven directly by steam power and of those worked by 
compressed air in a bell, our contemporary gives the pre- 
ference to the latter. It appears that it was at one time 
contemplated to employ the Lobnitz rock breaker in the 
deepening of the Rhine, but it was found that its use would 
necessitate a boat, 200ft. in length by 40ft. in beam, which 
was quite incompatible with the requirements of the naviga- 
tion. Inthe case of the Danubian Portes-de-Fer, the same 
objection did not exist, and the Lobnitz rock breaker was 
used to great advantage. 

The disintegrated fragments of rock resulting from the 
explosions are removed from the bed of the river by a couple 
of ordinary hopper dredgers. An excellent idea of the amount 
af work done, and the gradually increasing progress made in 
later years by the use of improved machinery and appliances, 
will be afforded by the accompanying table, which records the 
several quantities removed during the period 1830—1894 :— 








1830—1832 .. 1,600 cub. ft. 

1841—1849 .. 00, 

1850—1866 .. 288,000 ,, 

1867—1877 .. 872,000 ,, 

1878—1889 .. 870,000 ., 

1890—1894 .. 1,332,000 _ ,, 
Total 3,367,200 


Asa rule, the dredging is effected shortly after the firing of 
the charges, but a large amount of broken rock, resulting 
from the “ blasts” of recent years, still lies awaiting removal 
in the river bed. There are yet some quarter of a million 
cubic yards of rock to be removed, so that the task is by no 
means finally accomplished. 








THE BEARINGS OF THE MARINE ENGINE.* 
By JoHN DEWRANCE. 


THE first object of this paper is to lay before the members an 
explanation of the way that oil enables a bearing to support its 
load, and afterwards to deal with the modifications in the design of 
the bearings of the marine engine that follow from a right under- 
standing of the principle of lubrication. 

To simplify the explanation, the author has constructed a hand 
machine, The wheel, 24in. diameter, represents a shaft, and the 
bearing may be said to have been flattened out into a plate. If 
the plate is laid upon the wheel and the micrometer adjusted, the 
hand will be observed to stand at a given mark. If oil is now put 
into the trough, so that it touches the wheel, it will be observed 
that the hand of the micrometer has moved, showing that the 
plate has risen. This means that between the surface of the wheel 
and the bearing there is a layer of oil on which the bearing is 
floating. If now we load the bearing we must either squeeze out 
this layer of oil or the oil must be subject to a pressure sufficient 
to support the extra load. By means of a bole through the 
bearing and a pressure gauge, this point can very readily be proved. 
As will be seen, as the hole is brought to the point of contact 
between the bearing and the shaft the pressure on the gauge rises 
to a point that corresponds to the load put upon the bearing. As 
explained in a paper by the author, printed in the ‘‘ Proceedings ” 
of the Institute of Civil Engineers, the oil adheres to the surface 
of the wheel or shaft, and the force of this adhesion is multiplied 
by the incline formed by the bearing to the shaft. If the hole is 
put beyond the centre of the shaft the air in the hole adheres to 
the shaft and is carried round, leaving a vacuum, as shown by the 
gauge. Under favourable circumstances this vacuum has amounted 
to 30in., being within a jin. of the barometer at the time. The 
conclusion to be drawn from this experiment is that bearing 
surfaces that are properly lubricated are separated by a film of 


oil at a pressure per square inch equal to the load that is upon 
them. 

The realisation of this fact suggests the following rule, which can 
be easily committed to memory, and is applicable to nearly all 
classes of bearing. Introduce the oil at the points of least pressure, 
and do not provide a means of escape for it at the points of greatest 

ressure. It is very easy to tind out these points of an ordinary 
Coaiee that are least subject to pressure, and the oil can generally 
be brought there with a little scheming. The means of escape 
most generally met with are oil holes and channels that frequently 
occur just at the crown of the bearing, where the pressure is 
greatest, 

When the pressure on such a bearing is intermittent, the oil goes 
in when the pressure is taken cff, and escapes out again when the 
pressure comes on, the effect being that the bearing is only able 
to support a proportion of the load that it could support if lubri- 
cated according to the rule. It is quite impossible to lubricate 
such a bearing at all, if subjected to a continuous load. Not a 
drop of oi! will run down the hole at the crown of the bearing, 














and if oil is put on the shaft elsewhere it runs out at the hole at 
the crown. 
The diagrams—upon the wall—represent the principal bearings 
of the marine engine to which this rule has been applied. Fig. 1 
is the big end of the connecting-rod of a vertical inverted marine 
engine. In this case the two sides are the points of least pressure, 
and, as will be seen, the oil is led to chambers at the sides. From 
these chambers suitable inclined planes are provided, and the oil 
will arrive at the surfaces which have to bear the load at a pressure 
per square inch equal to the load. It will be noticed that in each 
case the means of lubrication are in duplicate. This, in the case 
of large bearings, is strongly recommended, as otherwise one half 
of the bearing is only lubricated by the oil that has passed through 
the other half, and in very large bearings this is not always found 
to be sufficient, especially when the bearings are new. The double 
supply of oil is also a great safeguard against failure. 
Fig. 2 represents the crank shaft bearings. The duty of these 
bearings is almost identical with that of the big end of the con- 
necting-rod. As will be seen, the lubrication is also the same. It 

















seems to be very generaliy the custom to make these bearings 
hexagonal or square on the outside. Such a bearing is very 
difficult to get out to examine or scrape up. The bearing shown 
is circular, and is prevented from turning with the shaft by a 
square part on the top half. Such a bearing can be taken out 
very readily. 

Fig. 3 represents the little end of the connecting-rod. Here 
again the oil requires to be delivered to the sides the same as 
to the big end. The diagram shows the oil conducted through 
the pin. At the end there is a swivel joint. One of the pipes 
shown brings the oil for the little end and delivers it through 
the pin ; the other pipe brings the oil for the big end and delivers 
it on the other side into a chamber, from which it is conducted by 
two pipes to both sides of the big end. 


Nes 


i : 


Fig. 4 shows the general arrangement of these pipes from the 
lubricators to the bearings. 

Fig. 5 shows the thrust block. It is strongly recommended that 
the cooling water should be kept away from the oil, as the mixture 
of water and oil is an inferior lubricant to pure oil. As will be 
seen, chambers are formed in the casting through which water can 
be circulated. There is a difficulty about this form of bearing, in 
that there is no point of least pressure at which to introduce the 
oil, so it is necessary to make one. To accomplish this the edges 
are sloped off as shown on Fig. 6, With inclined planes such as 
are shown, it is possible to draw the oil in between the surfaces up 
to any pressure. 

If once we accept the principle set out in this paper it follows of 
necessity that a hot bearing is due to a failure of lubrication. If 
the oil is supplied, as shown by the diagrams, this may be due to 
the fact that the shaft is not round, is not running true, or else 
that itis not smooth enough, Shafts should be finished by clamps 
lined with emery cloth till they are well polished. Another cause 
may be that the bearings are not properly fitted. It is no light 
task to surface up a bearing so that the shaft beds thoroughly, 
Having dealt with the subject of the means of lubrication, the 
next point is the oil. In these days of competition and lowest 



























































PLAN 





Adulteration of oils is so general that the names by which the 
used to be known have no longer any real meaning. Whenever it 
is possible it is the safest way to have the samples of oil examined 
and reported upon by a chemist, who also has the means of test- 
ing the lubricating properties, ; : 
Another very important point is the material of which the 
bearing is composed. Marine engineers seem to be very generally 
agreed that the bearing should be lined with one of the alloys 
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known as the white metals. These may be divided into three 
classes. The first contains anything up to 80 per cent. of tin, the 
second anything up to 80 per cent. of zinc, and the third anything 
up to 80 per cent. of lead. If we could make sure of always using 
perfectly neutral oil, there would be very little to choose between 
these three classes; but in order to obtain a neutral oil, such as is 
prepared for clockmakers, the oil is agitated with zinc and lead 
shavings, a portion of each is converted into zinc or lead soap, 
which is afterwards separated from the oil. The principal impurity 
of lubricating oils is oleic acid, which rapidly corrodes lead and 
zine. The plates shown are examples of this. The effect then of 
using an alloy that contains a large proportion of lead or zinc is 
that the impurities of the oil combine with the surface of the 
bearing. Of course this may be avoided by using a very pure oil, 








but those that are responsible for the lining of the bearing, are not 
always responsible for the quality of oil used, and even if they are 
at the time they cannot make sure that they will always have it 
under their control. Tin is not affected by oleic acid or any of 
the impurities of oil, so the safest way is to use an alloy com- 
posed principally of tin, and only containing enough of the most 
suitable metals to harden it to the utmost. Many of the alloys at 
present used are too soft, and yield with a load of even as little as 
a quarter of a ton to the inch. Such a metal is liable to squeeze 
out in use. An all-round lining metal ought to stand at least five 
tons to the square inch without any yield; the best alloys will 
stand eight tons, 
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It is a very general custom among marine engineers to hammer 


the alloy after the bearing is lined. If the alloy is as hard as is 
desirable it cannot be very ductile, and this hammering cracks it 
in all directions ; if, on the other hand, the alloy is ductile enough 
to stand hammering, it is conclusive proof that it has too lowa 
compression test roy suitable for lining marine bearings. The 
author feels considerable diffidence in appearing to lay down the 
law to those who have had so much more experience of marine 
bearings. It is, however, right to say that the points dealt with 
are no untried ideas, but are the result of many years of study of 
the subject, and a very long series of experiments. It would take 
too long to even outline these experiments, but they entirely con- 
firm the facts laid before you in this paper. 








A revort has just been issued upon the manurial 
experiments for the season 1896 carried out under the direction of 
the Technical Instruction Committee of the Staffordshire County 
Council. Experiments have now been carried on for four years at 
Longnor, Reapsmoor, Penn, and Wheaton Aston. It is not, the 
report states, easy to draw very definite conclusions from the 
results of the experiments during the past season, as some of the 
effects observed appear to contradict what was noticed in the 
previous experiments, ‘This is due in great part to the exception- 
ally dry spring, owing to which all green crops suffered severely. 
The dry weather interfered with full advantage being obtained 
from the artificial manures, and favoured plots, such as those 








i Read before the Institute of Marine Engineers, December 2nd, 1896, 





tender, very inferior oils are sometimes used in very superior ships. 





dressed with farmyard manures, in which humus was abundant. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves —_ for the opinions af our 





THE CLEVELAND TRAM CAR ACCIDENT. 


Sir,—Referring to yo paragraph on the shocking trolley 
car accident which took place at Cleveland, Ohio, on the evening 
of November 16th, I venture to send you three photographs taken 
by me on the following morning. As your readers will doubtless 
t ber, the ident took place on the Central Viaduct, which 
crosses the Cuyahoga River, 101ft. above water-level, and is pro- 
vided with a swing span. In order to prevent cars approaching 
this portion when it is open three precautions are taken. Gates, 
about 10ft. from the brink on either side, are closed, and at night 
red lights are ae thereon ; a derailing switch is placed about 
200ft. back, which necessitates the conductor dismounting before 
the car can proceed ; and the current is automatically cut off from 
the overhead wire for about the same distance, thereby depriving 
the car of motive power and light. The latter precaution seems 
to have been out of operation at the time of the accident, while the 
conductor does not appear to have observed the red danger lights 
when he dismounted to throw over the switch. The result was 
that the car, crowded with passengers, crashed through the gates 
and fell into the river, all those who went down, with one excep- 
tion, being killed. 

Photographs Nos. 1 and 2 show the operations for recovering 
the bodies, a diver being then at work searching for the eight 
which were still missing. No. 3 shows the swing span open and 
the edge over which the car fell. 

On the Superior-street Viaduct, which crosses the river about 
half a mile lower down, and is also provided with a swing span, 
the automatic electrical cut-out has been in operation for some 
time. In spite of this an incident occurred less than a week after 
the accident above described, which narrowly escaped leading to 
another terrible disaster. Three or four cars were standing in a 
line waiting for the swing span to close, all being under the dead 
portion of the overhead wire, The motor men were off their cars 
chatting ina group. The hindermost car had carelessly been left 
with the controller turned full on. The moment the swing span, 
being only partially closed, turned the current on this car started 
off at full speed, and, dashing into those in front, pushed them 
forward towards the brink. A panic occurred amongst the pas- 
sengers, and in the — to escape one lady was hurt. Luckily 
the front car had its brake hard on, and checked the onrush, 
coming to rest only a few feet from the brink. 

The officials of the tramway companies seem to be now fully 
awake to the necessity of pie. some really satisfactory 
safety device, but it seems well nigh impossible for any mechanical 
arrangement, however ingenious, to frustrate human carelessness. 

ARCHIBALD P, HEapD. 





Jondon, 8.W., December 18th, 


{We regret that Mr. Head’s photographs are so dark that they 
do not admit of being satisfactorily reproduced.—Eb, E.] 





AN EXAMINATION TEST FOR CIVIL ENGINEERS. 


Str,—The recent address of the President of the Institution of 
Civil Engineers raises in a definite manner the question which for 
a considerable — has more or less been a public one, viz., the 
value of the title Civil Engineer. It would be well, now that the 
subject has been opened, that it should be settled. The greater 
and more difficult work of professional registration must otherwise 
be faced. And there would be wisdom in the parent Institution 
taking the lead, and that all future associate members or members 
should, before presentation for election, pass some scientific and 
professional examination, 

Public bodies are at last desiring some other test for the qualifi- 
cations of their civil engineering officials than mere testimonials and 
the interest of friends. The outside public are always under the 
impression that the mystical letters C.E. mean something, and 
that attachment to the Institution of Civil Engineers at West- 
minster of course means a great deal more ; but, if in the future 
they knew that no one could join that body without showing that 
he had passed a liberally scientific as well as a suitable professional 
examination, public confidence in those of the profession who 
belong to the Institution would be increased, and in time the 
tendency would be to diminish the numbers of those who in all 
parts pass as civil engineers, without either the old system of 
pupilage and subsequent experience and personal study, or the 
modern one of taking out an engineering p ee or diploma, and 
picking up practice afterwards without the Nonette of pupilage. 
The extinction of the quack can only come about when all civil 
engineers who are attached to the Institution are guaranteed, and 
then when the public find that some test of knowledge has been 
established, they will soon cease to employ the unqualified person. 

Another important matter discussed was whether examiners 
should be those of the Institution, or if certificates of outside bodies 
or colleges would be accepted, and without hesitation the former 
would be the better method as well as more professional, and it 
would also obtain more confidence from the general public. The 
engineering colleges and other technical establishments are too 
variable in the value of their degress or diplomas to be capable of 
giving that uniformity which the parent Civil Engineering Society 
could confer. The Institution, by the judicious selection and 
change of examiners in the various professional branches, could 
keep more in touch with the advance of professional knowledge 
than the professors of even the best colleges. There may be 
objection to turning the Institution into an examining body, but 
the benefit of one standard more than compensates, and the diffi- 
culties of various centres could be arranged like other examination 
bodies ; and if held at one fixed time each year intending candidates 
for election into the Institution could, prior to their usual applica- 
tion, a rid of the examination test at such times as woubd suit 
their business and convenience, 

As to the scientific and professional subjects of any proposed 
examination, these must provide for the widest possible extent of 
training and experience ; the course should avoid too great a 
worship of technical education and its methods, but must increase 
each year in quality with the growth of our knowledge. The 
selection of the subjects to be examined in must be left to the 
candidate, provided he attain up to a certain number, otherwise 
botb scientifically and professionally any examination system would 
become a failure, our object being to make sure that in future 
those coming into the profession possess an adequate knowledge 
of its various increasing requirements. 

_The subjoined lists of subjects and their relative values are 
given as an idea as to what might be taken as basis of a scheme 
which, whilst demanding knowledge to a certain amount, permits 
that individual liberty so essential to the breadth of our profession. 
Dividing the subjects into three groups, (A) the scientific, (B) the 
— and (C) the professional, they might be arranged as 

ollows ;— 


Group uA, 


Mathematical science 

Experimental science 

Mechanical science... .. .. .. 1. «. s« 

Inorganic chemistry, especially the metals .. .. 1. 1... 
Higher mathematics, as the calculus and co-ordinate geometry 
AEIGMOR UNYSIORY BCIOTOG: 55 cc ks oN os ea kc ke ve 
Higher mechanical science and applied mechanics 

Geology and mineralogy i ee ae Kemp oe 

Steam or other engines.. .. .. 

For every modern language.. .. 


ht et eS BO BO BO Oe Co OO 


.To qualify in Group A, subjects possessing an aggregate value of 
nine should be pi ed, and their relative vabes. can enable an 
ps ing a distinct bias towards one special branch to get full 

it for it, 





Group B. 


Engineering drawings and plans from sketches, with proper 
PSNR GE OU. bX, cas ber eercind iat ok ceenrek OS 
Surveying, levelling, measuring, and practical mensuration.. 2 
Strains and civil engineering calculations .. .. .. .. .. 2 
Uses and tests of materials and general principles of construc- 
tion as applied generally to the various branches of civil 
engineering asingroupC.. .. .. .. «2 os os 

To qualify in this group, subjects to an aggregate value of six must 
be passed, which permits a reasonable latitude for different 
persons and their chances of training or experience. With regard 
to professional matters, the entire subject ree be didvided into 
seven branches as in group C, and anyone who showed he 
marked proficiency in any one branch ought to be allowed the 
examination. But as many engineers have by circumstances their 
experience divided over several or more branches, it should a:so 
be considered a qualification if the candidate showed proficiency in 
any two of these seven subjects. Much depends upon the extent 
of a strictly professional examination in any one subject, but to be 
fair the total credit might be equally divided between three heads: 
(a) calculations, quantities, and estimates of cost ; ()) designs and 
specifications ; and (c) knowledge of the principles and past practice 
of the subject. Such division would prevent examiners confining 
their questions to any particular line, and would be fair to real 
practice rather than book work, 

Group C. 
Railway enginecring and tramway construction .. .. 
Road and street construction, feclating bridges for same 
Water supply and hydraulic engineering .. .. .. .«. 
Sauitary engineering .. .. «2 ce «2 «+ o« 
Harbour, dock, and sea works .. 
Gas and electric engineering .. .. .. «- os 6 «ee ee 
River improvement, canal and irrigation engineering .. .. 

To qualify in group C would be to obtain credit for half value in 
any one branch, or, say, three-eighths value between any two 
branches. ‘To go beyond two out of the seven branches would not 
be wise, as tending to a smattering of knowledge. 

It should also be possible, within reasonable limits, that a can- 
didate who failed in any group could at a subsequent year be 
qualified without re-examination in the groups in which he had 
previously been successful, THOROUGH, 

December 31st. 


a a 





THE BERTRAND-THIEL PROCESS. 


Sir,—I am sorry to find that my paper on the above has not 
been as clearly i ge as it ought to have been. The yield 
which will ultimately be attained is possibly indicated by the fact 
that in the four charges, 84,456, 84,463, 84,488, 84,499, the steel 
obtained was practically the same, although the amount of scrap 
used was variable, Thus in charge 84,456, 574 per cent, of scrap 
was used, and the loss was 8 ‘29 percent. In charge 84,463, 574 per 
cent. of scrap was used, and the loss was 7 ‘28 per cent. In charge 
84,488, 20°47 per cent. of scrap was used and the loss was 8 °4 per 
cent. In charge 84,499, 10 per cent, of scrap was used, and the loss 
was 7°83 per cent. That is to say, where least scrap was used 
there almost the smallest loss wasobtained. In other words, where 
the least iron, in the form of pig and scrap, was put into the 
furnace—as scrap contains more iron than pig iron—there almost 
the smallest loss was obtained. Further, in charge 85,241—this 
result was only received by me on the 14th inst.—the total metal 
charged equailed 20°06 tons, and the yield of steel was 20°13 tons. 
In this case 30 per cent. of scrap was used. 

It is utterly impossible to melt 30 per cent. of scrap without 
largely oxidising some of it, if the scrap be melted in the ordinary 
manner ; but this oxide formed from the scrap is partially or entirely 
reduced again by the metalloids in the charge, and thus the loss 
so occasioned is hidden. When no scrap is used then more oxide 
—ore—will be charged, and the yield will more nearly approach 
that indicated by theory; then 100 of pig must produce more, 
much more, than 100 of steel. If so, this process will almost 
certainly produce steel more cheaply than steel is being produced 
to-day by any process whatever, not even excepting the basic- 
Bessemer, 

It is possible that the following statement embraces the theory, 
or theories, which will enable the above results to be obtained :— 
(1) The intense heat employed permits a certain chemical reaction 
to take place with much more ease and rapidity than formerly; 
(2) the transfer from one furnace to another gets rid of the 
voluminous slag, and enables the steel to be got ready for casting. 
The ‘‘ certain chemical reaction” above referred to is— 

(a) The silicon 
(b) The phosphorus 
(c) The carbon 
(d) The manganese 

The above oxygen may come from the air; in that case 100 parts 
of pig iron must make less than 100 parts of steel, because there is 
both the loss due to the elimination of so much Si P.C. and Mn, 
and the loss due to silicon and phosphorus becoming acids, viz., 
silicic and phosphoric acid; these acids being greedy for bases 
combined with lime and some oxide of iron, p A ow from the pig 
under treatment. If, however, the oxygen comes from oxide of 
iron, a very different state of affairs results—provided there be heat 
enough at the disposal of the operator to liquefy the iron reduced 
from the ore ; then each atom of silicon, phosphorus, carbon, and 
manganese—in seizing on oxygen from oxide of iron—liberates 
some metallic iron from the oxide ; this liberated iron passes into 
the steel. 

It follows from the above that the more silicon, phosphorus, and 
carbon that there is in the pig, the greater will ke the weight of 
the steel obtained. What the limit of the metalloids in the pig will 
be theory cannot say; practice must determine this. 

In conclusion, I would remind your readers that Part I. contains 
my views on the subject, and that perhaps the most important page 
is 21. Parts II., IIJ., and IV. contain the data upon which Part I. 
is based, as it is always desirable that my statements should never 
be taken without giving opportunity for an examination of the 
facts upon which such statements are based. 

Percy GILCHRIST. 

Frognal Bank, Finchley-road, Hampstead, N.W., 

3lst December, 1896. 


\ in pig iron each combined with 
oxygen. 





OUTSIDE BUFFERS FOR RAILWAY CARRIAGES. 


Sir,—We notice in an account appearing in your issue of the 1st 
inst., setting forth the various notable achievements in the busi- 
ness life of the late Sir John Brown, you state that in the year 
1848 he invented the first outside buffers for railway carriages and 
wagons, and that no other outside buffers had been in use up to 
that time, 

We think it right to say that the late Mr. Charles de Bergue, 
the founder of these works, always claimed to be the inventor of 
outside railway buffers. Mr. de Bergue’s patent is dated July, 
1847, and from that time he was actively engaged in the manu- 
facture of the buffers, and many thousand sets were made at these 
works and supplied to the leading railway companies both at 
home and abroad. These deliveries extended over the whole term 
of Mr. de Bergue’s patent and for some little time after, when this 
part of his business passed into other hands, 

Strangeways Ironworks, DE BERGUE AND Co , LIMITED. 

Manchester, January 4th. 





MANSON’S VALVE GEAR. 


Stk,—As a constant reader of your valuable paper I was par- 
ticularly interested in the description of the new North-Eastern 
locomotive which appeared in your issue of December 18th, and 
could not fail to observe that in the description of the valve gear, 















while the practice of several locomotive engineers as to working 
slide valves placed on top of, or under the cylinders, is therein referred 
to, no mentionor reference is made of Mr. James Manson, the super- 
intendent of the Glasgow and South-Western Railway, as it is well 
known in railway and engineering circles that the valve gear 
which you illustrate on the new North-Eastern locomotives is in 
every detail what Mr. Manson introduced as far back as the year 
1888 when superintendent of the Great North of Scotland 
Railway, and since then has been fitted to seventy of the new 
Glasgow and South-Western locomotives at the railway workshops 
Kilmarnock, and by private builders. A locomotive fitted with 
this valve gear was illustrated in THE ENGINEER of January 2nd, 
1891, and likewise in your contemporary Enginecring of May 23rd, 
1890, and again in Engineering of December 6th, 1895, all which I 
have before me while writing. 

I therefore think that, now this gear has been adopted by the 
North-Eastern, it is only due to Mr. Manson that this omission 
should be pointed out. JAMES STEELE, 

Late chief draughtsman, 


Wishaw, January 4th. Great North of Scotland Railway. 





SAFETY HOOKS FOR CRANES. 

Sir,—The numerous accidents at cranes and lifts, both with 
chains and wire ropes, has induced me to attempt a partial remedy 
for the trouble. Naturally the weakest part gives way, and asa 
general rule, although 
by no means a cer- 
tainty, it is the chain 
or rope where failure 
takes place. 

Any person con- 
stantly testing either 
iron or steel is well 
aware of the fact that 
there is a well-marked 
elastic limit or yield 
point on materials up 
to, say, 40 tons per 
square inch. As a 
general rule the ma- 
chine will clearly show 
this point at about 
half the breaking load, 
and it is pretty gene- 
rally agreed no struc- 
ture should be loaded 
up to this elastic limit. 

I have myself wit- 
nessed some sad acci- 
3 dents with lifting ap- 
pliances, and in every 
case failure took place 
directly an attempt 
was made to lower the 
load, in face of the 
fact that the opera- 
tions were carried out 
under the supervision 
of experienced men. 
Most of the chains 
failed through defec- 
tive welding, others 
from over-fatigue due 
to constant use, the 
ropes, wire and hemp, 
through internal cor- 
rosion, often at the 
junction of the hook. 
The idea is to inter- 
pose an elastic medium 
between the load and 
chain, the range of 
elasticity being limi- 
ted to the load by 
mvans of a special du- 
plex spring which can 
be made to close with the maximum load permitted on the struc- 
ture. For foundry cranes, where loads of uncertain weightare lifted, 
such for instance, as a rammed-up complete mould of a rudder or 
stern frame, the Joad cannot be determined without some such 
appliance as here proposed. a 

For the quick wharf cranes loading and unloading cargo, it is 
often necessary to run at the load, thus causing both a strain and 
stress, which no known material will stand for long, even if under 
the elastic limit. 

A sketch of the appliances designed in 1894 to minimise straining 
is enclosed herewith, the makers being Messrs, 8, A. Ward and 
Co., Broad-street-lane, Sheffield. T. FP. 

Sheffield, January 2nd. 
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AN HISTORICAL LOCOMOTIVE. 


Sir,—It may be of interest to some of your readers to know 
that the old South-Eastern Railway engine referred to by a corre- 
spondent in a letter addressed to your journal, is claiming con- 
sideration. 

I have a great respect for all matters which are historical, and 
two yearsago I called the attention of my colleagues on the South- 
Eastern Board to the fact that this old engine, named the Invicta, 
was lying neglected in the open air at the Ashford Works. I 
proposed that the locomotive should be brought to London, and 
placed in one of the termini. At last this was agreed to, and the 
matter left in my hands to arrange. 

Very shortly this relic of the past will be placed in a suitabie 
position upon columns at Charing Cross Station. I propose 
that it be left exactly as it is now, and any missing parts replaced 
by pieces made of wood, should this be found necessary. 

he South-Eastern Railway Company, which, under the new 
régime, will by degrees be brought up to the standard of the Great 
Northern lines, ought to be proud to possess a locomotive which 
shows that this railway started at a time when — the Rocket 
was still running, AVID SALOMONS, 
Broomhill, Tunbridge Wells, January 2nd. 





BOILER TESTS. 


Str,—In your issue of December 11th last there appeared a 
description of Mr, Gosling’s forced draught furnace, and there was 
appended to the description an account of a boiler trial of such a 
remarkable nature, and showing such extraordinary results, that I 
have anxiously scanned your subsequent issues in the vain hope of 
seeing some correction or explanation from Professor Galloway, 
whose name was published in connection therewith, In your issue 
of December 18th, however, ‘‘ F. G.” very rightly called attention to 
the absurdity of publishing, or of placing the slightest value upon, 
a boiler trial of half-an-hour’s duration. 

To avoid any misunderstanding I will quote word for word the 
statement in your issue of December 11th :—‘‘ Professor W. Gallo- 
way has recently carried out a series of practical trials of furnaces 
provided with Gosling’s appliance at Bedwellty Colliery, Tredegar, 
with the object of ascertaining the rate of evaporation attained by 
means of these furnaces, as compared with those working with the 
ordinary chimney draught. Two double-flued Lancashire boilers, 
of identical construction, each 7ft. Gin. diameter, by 30ft. long, 
were selected, one working with the assisted draught in both far- 
naces, the other with the ordinary chimney draught. At the com- 
mencement of the trial, which lasted exactly half an hour, the 
water stood at the same level in each boiler, and the fires were in 
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their normal condition. Ordinary small coal was added from time 
to time as required, ‘the quantity used during the trial being 
exactly the same in each case, namely, 14 cwt. Both boilers were 
connected to the system of steam pipes common to all the boilers 
of the colliery, and the steam pressure rose gradually from 58 lb. 
to 60 1b. per square inch. he quantities of water evaporated 
were respectively :—Boiler, with Gosling’s draught, 606 ‘9 gallons ; 
boiler with chimney draught, 439°6 gallons. The evaporative 
efficiency of the former was, therefore, in the ratio of 1°38 to 1 of 
the latter.” 

Ihave taken the trouble to work out these figures approximately 
and this is what I make of them. Water evaporated—with 
Gosling’s furnace—in half-an-hour, 606-9 gallons, or say 6069 lb. 
Fuel used during the trial, 14 cwt., or 168lb. Water evaporated 
per lb. of coal = 361b. Showing that Mr. Gos ing’s furnace is 
capable of getting three times as much energy out of a pound of coal 
as that pound of coal contains. I have had some experience with 
forced draught furnaces, and I beg to offer Mr. Gosling my hearty 
congratulations upon his marvellous achievement. It is the 
publication of such statements as that given in your notice of this 
furnace which brings discredit upon the reasonable claims made for 
improved apparatus. FRANK 8, Watson, 

21, Springfield-mount, Leeds, January 6th, 1897. 

[According to Professor Galloway the ordinary boiler evaporated 
over 26 lb. of water per lb. of coal. They are fortunate in 
possessing boilers of such efficiency at Bedwellty Colliery.—Eb. E | 








INDEPENDENT SURFACE CONDENSING PLANT. 


THE accompanying illustration is taken from a photograph 
of a specially-designed independent surface condensing plant 
which Messrs. Browett, Lindley, and Co., Ltd., of the Sandon 
Engine Works, Patricroft, near Manchester, have recently 
constructed for the Croydon Electric Light Station. This 
plant, which is of novel design, is constructed to condense 
11,000 1b. of steam per hour, and hasa tube surface of 800 square 
feet. As will be seen from the illustration, a pair of vertical 
single-acting air and circulating pumps are mounted on a 
cast iron base plate, extended to carry the engine. The 
buckets are worked by links attached to an overhead beam, 
mounted on a substantial rocking shaft, supported on bear- 
ings between the pumps. The rocking shaft has at one end 
a lever, connected by a rod to a crank pin, mounted on a spur 
wheel, driven by a pinion on the engine shaft, the second 
motion shaft on which the spur wheel is fixed being carried 
in two journals formed at the back of the engine base. The 
surface condenser, which is carried on two feet and placed 


alongside the pumping plant, has branches connected respec- | 


tively to the air and circulating pumps, also a branch for con- 
nection to the exhaust steam main and a branch for the cir- 
culating water discharge. The engine is one of Messrs. | 
Browett and Lindley’s tandem compound E.L. type, with | 
steel crank shaft 3jin. diameter, and fitted with an ‘‘ Acme” 
governor, fly-wheel, stop valve, splash-guard, &c., and their 
usual continuous lubricating arrangements for long runs. 
It has cylinders 55in. and 9}in. diameter by Sin. stroke, and 
makes 200 revolutions per minute, and the ratio of gearing is | 
2°25 tol. The air pump is 10in. diameter, with 10in. stroke, | 
and the circulating pump 19in. diameter, with 10in. stroke. | 
The exhaust branch is 12in. diameter, the circulating water | 
suction and discharge 9in., and the air pump discharge 44in. | 
The buckets are of gun-metal, with large ports for the | 
passage of water and air, and are fitted with india-rubber | 
valves and brass guards. A foot valve is attached to the air | 
pump. A 12in. dial vacuum gauge is fitted on the condensing | 


| beyond serious damage to her-rudder, there was little indica- 
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There is also a draw cock 
for emptying the water space, and mud doors are provided 
for cleaning out the inside of the chamber. 


chamber in a convenient position. 








CLYDE NAVIGATION DANGERS. 


Tat the consequences of anything untoward happening 
in the work of launching vessels on the river Clyde are 
apt to be most serious has been demonstrated of late in 
several ways. One example of this occurred in connec- 
tion with the mishap to the Japanese steamer, Hakata 
Maru, while being launched recently from the yard of 
Messrs. D. and W. Henderson at Partick. This vessel, which 
is 463ft. in length, left the ways all right, but continued her 
course across the river, owing to some miscalculation in the 
check-chain arrangements, and ran aground on the stone 
pitching of the opposite side. Her stern stuck fast, and as 
the tide was receding, all efforts to float her failed, with the 
result that she lay diagonally across the river, completely 
stopping traffic for a time. Subsequently, the huge hull 
swerved round sufficiently to allow one vessel to pass her at 
atime, and she was got off the second day after the occurrence. 
A still more serious interruption to the traffic on the Clyde 
took place on Wednesday morning of last week, the occurrence 
in this instance again being associated with, though not so 
immediately caused by a ship launch. It is customary in 
launching vessels on the Clyde to station boats with danger 
signals some distance above and below the line of run the 
vessel takes in entering thewater. For neglecting to attend to 
these signals several cases of conviction and fines have recently 
been recorded against ship captains. While holding back in 
view of these signals in connection with a launch at White- 
inch, the Anchor! iner Australia, of 343ft. in length, on her way 
to the “‘ Tail of the Bank,” bound for Bombay with a general 
cargo, endeavoured to keep in the fairway. Owing, however, 
to a fresh in the river, and the existence of a sharp bend at 
this part, and owing also to the vessel being accompanied by 
only one tug, her stern got aground on one bank, and even- 
tually the stem also became fixed on the opposite bank. The 
vessel thus lay right across the fairway, and entirely blocked 
up and down traffic. The launch was successfully effected, 
and tugs thereafter went to the assistance of the stranded 
liner, but it was found impossible to float her. During the 
day nine inward-bound channei steamers, including two 
Anchor liners, had to anchor, and all outward-bound boats, 
including three new vessels which were close behind the 
Australia, on their way to the measured mile, were detained. 
This condition of things obtained up till about seven o’clock 
in the evening, when the stranded liner was floated, and the 
river was clear for traffic. She required 18ft. of water to 
float her. Amongst her cargo was a good deal of heavy 
machinery, and on docking her in Govan it was found that, 


tion of the severe straining to which the vessel must have 
been subjected, supported as she had been at the two extre- 
mities. 

The immediate causes of the mishap to the Australia, the 
swollen state of the Clyde, and, perhaps, to some extent, the 
silting action induced, have been responsible for no fewer 
than four other cases of grounding in the river. As may well 
be supposed, the loss and inconvenience to the shipowners of 


the Australia draws forcible attention to the danger attach. 
ing to the navigation of vessels at this part of the Clyde. Had 
the liner broken her back the interruption to tratfic might 
have lasted for weeks instead of for one day. 

Accidents and collisions have occurred at the Whiteinch 
bend before, and they are likely to occur again. This is the 
only remaining sharp angle in the fairway of the river, and 
as the Clyde Trustees, in pursuance of the advice of their 
experts, have on one or two previous occasions had the matter 
of eliminating this dangerous bend under consideration, there 
is every likelihood that the recent accident will enforce 
the necessity for definite steps being taken to improve 
matters. 








REFRIGERATING MACHINERY. 


Last year we gave a list of many refrigerating installations 
both on board ship and ashore that had been fitted up by Messrs, 
J. and E, Hall, Limited, with refrigerating machines on the 
carbonic anhydride system during the previous year, 1895, and 
others that were then in course of construction. e are informed 
that the work of the past year has, however, considerably exceeded 
their output of 1895, The number of machines they have fitted 
on board ship now exceeds 300, and they have some seventy now 
in construction, amongst which may be mentioned ten machines 
for the British Admiralty, one for the French Admiralty, three for 
the Dutch, one for the Japanese, and one for the Chilian navies. 

Machines are being made for three ships for Messrs. Houlder Bros. 
and Co., for whom Messrs. Hall fitted four ships last year, two of 
which carry 2000 tons of meat, and two 3000 tons of meat. The 
three ships now fitting are to carry, two 2200 tons of meat, and 
one 3000 tons of meat, making in all eight ships for this company. 
Messrs, J. B. Westray and Co, have had their s,s, Duke of Suther- 
land fitted with one of these machines to replace a cold air com- 
pression machine. On the last voyage, passing through the Red 
Sea, the temperature of the sea water was as high as 90 deg. Fah. 
for several days, but even this extremely high temperature occa- 
sioned no difficulty whatever, and the cargo, comprising 500 tons 
of frozen meat, was !anded in perfect condition. 

For the importation of fruit the Union Steamship Co., and 
Messrs. Donald Currie and Co., who were the pioneer companies 
of this trade, are each having four ships fitted with Hall’s patent 
carbonic anhydride refrigerators, making for the Union Steam- 
ship Co. eighteen ships in all that Messrs. Hall have fitted. Sir 
Donald Currie first had his yacht, the lolaire, fitted, with the result 
that this order was quickly followed by two more for his company 
last year, and for its four new ships this year, making seven ships 
in all, These machines are also used for preserving the passengers 
provisions, &c, 

The Royal Mail Co, after fitting ships with J. and E, Hall’s 
refrigerating machines have now followed the fashion and adopted 
the same firm’s carbonic anhydride machine on its three new 
steamers built this year. The Hamburg-American Co. has fitted 
eighteen ships with Hall’s caroonic anhydride machines, three 
further orders being in hand for them. Several ships have been 
similarly fitted during the year for the African Steamship Company, 
Messrs, Bullard, King, and Co., and others, For the importation 
of butter and bacon the importance of refrigeration has also 
recently been recognised, and the United Steamship Company, of 
Copenhagen, has had three new ships fitted by Hall’s during last 
year, of which two carry upwards of 900 tons of dairy produce, 
Messrs. Jas, Currie has had two ships similarly supplied. Messrs, 
Thos, Wilson, Sons, and Co., after having one ship fitted last 
year, have ust placed their orders with J, and E, Hall for two 
more, 

For steam yachts the introduction of a compact, economical, 

and simple machine, which can be easily attended to and placed 
anywhere in the engine-room, without any risk whatever of causing 
inconvenience to the staff from noxious fumes, has led to these 
machines being adopted on board several steam yachts, including 
the s.y. Atalanta, for Mr. G. J. Gould, of New York ; s.y. Venetia, 
for Lord Ashburton; s.y. Varuna, for Mr. Eugene Higgins ; 
s.y. St. George, for Mr. E. J. Wythes; s.y. Ivy, for H.M. Niger 
Coast Protectorate ; s.y. Paris, &c, 
As to refrigerating machines for use on land, besides a very 
large number supplied to city corporations, co-operative societies, 
breweries, butter factories, dairies, bacon curers, butchers, &c., 
which are too numerous to describe in detail, a second installation 
has been supplied to H.M. Ordnance Department for the cordite 
factory ; and we also notice that machines have been supplied to 
H.M. Council of India, H.M. Inland Revenue Department, London 
County Council, Burmah Oil Company (third and fourth installa- 
tions), Bolton Corporation (second installation), Huggins and Co., 
A. and J. Brandon, Limited, Ohlssens Cape Breweries, Great 
and Little Bolton Co-operative Society, Todmorden Co-operative 
Society, Walkden Co-operative Society, Rochdale Cold Storage 
Company, Devon and Cornwall [ce and Cold Storage Company. 
Hotels and clubs are also adopting Hall’s refrigerating machines, 
viz., the Hongkong Hotel, the Hongkong Club, Eastbourne Grand 
Hotel; Union Club, Sydney; Australia Hotel, Sydney; Hotel 
de Puys, Dieppe. 








H, M. 8. GotiatH.—The first keel plate of the battleship Goliath 
was laid on Monday last at Chatham Dockyard. The Goliath and 
her sister ship the Canopus, the keel plate of which has been laid 
at Portsmouth, are of the Majestic type, with slightly less beam ; 
the displacement is 13,000 tons. The new vessels are to be ready 
for launching in ten months, and to be completed in twenty 
months. It may be safely asserted that in nocountry in the world 
could war-ships of such size be finished in so short a time. 


WARSHIPS FOR JAPAN.—The Japanese Government have now 
definitely settled to order from the Thames Ironworks a new battle- 
ship on the lines of the Fuji, recently built at these works, delivery 
to be made in twenty-seven months. One or more cruisers are to 
be ordered from Messrs. Armstrong, Mitchell, and Co.; one 
cruiser, value about £250,000, from the Union Ironworks, San 
Francisco ; and asimilar one from Messrs, Cramps, of Philadelphia. 
Four torpedo boat destroyers are to be bought, viz., two each from 
Messrs, Thornycroft and Messrs. Yarrow, of the value of about 
£53,000 each. 

AUTO-CAR COMPETITION AT THE BRUSSELS EXHIBITION.—We give 
herewith a translation of the municipal conditions of the auto-car 
competition to be held in connection with the Brussels Exhibition 
this year. The competition will be divided into two main classes, 
one for auto-motive carriages running on ordinary roads, and the 
other for auto-cars and locomotives to run on rails. The general 
conditions are as follows :—The competition for auto-cars running on 
ordinary roadsissub-divided into twoclasses: (a) for passenger carri- 
ages; (b) commercial vans, The competition is open to all vehicles 
propelled by other than muscular means, and has for its prin- 
cipal object to encourage commercial production of the various 
carriages entered. The commercial production has to be con- 
sidered from two points of view: (a) the cost of the outfit, com- 

pared with the capacity for carriage, and (/) the actual price per 

unit carried. The unit for the carriages of the first class to be one 

passenger, and for those of the second class to be 100 kilo- 

grammes, The — will open on the 1st of May, and will end 

on August 31st, The jury in charge of the awards will be elected 

at the opening of the exhibition, and will commence their duties at 

once, Bach competitor will be called upon to work regularly a 

course prescribed for him in the trial ground ; to declare the price 

at which he is prepared to furnish his machine and other apparatus 

in connection with it; to give all imformation as to its working, 

cost, the cost of repairs, and the method of working it; and he 





Glasgow, and to the travelling and merchant public through 
these occurences, has been considerable. The grounding of 


must also insure himself against the risks run in using his engin 
vehicle, and apparatus, 
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THREE-HEAD BOILER DRILLING MACHINE. 





THE accompanying engraving illustrates a three-head boiler 
drilling machine, by Messrs.G. Wilkinson and Sons, Bradford- 
road Tool Works, Keighley. This machine has three massive 
standards bolted to a strong foundation plate with 1 slots 
running full length. To the standards is bolted a strong 
cross-slide carrying three drilling heads, which have balanced 
steel spindles, 24in, diameter, with 13in. self-acting feed- 
motion. A stop and reversing motion is fitted to each. 
The heads can be moved over a space of 12ft. in length, and 
will admit boilers up to 5ft. diameter. The heads can be 
adjusted for equal divisions, and all moved together by an 
accurate dividing motion. Each head can also be worked 
independently, and quickly adjusted by hand with rack and 
pinion motion. The machine can be run at high speeds and 
has ample power, with strong double gear, for tapping and 
boring holes of large diameter. 

The machine has been specially designed for use on high- 
pressure tubular boilers, but is also a good general tool for 
plates, girders, and general drilling. Its weight is eight tons. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Tie tin-plate industry.—The report of the Government agent in 
charge of the tin-plate statistics shows that the production of 
commercial tin and terne plates of the year ending June 30th, 
1896, was 307,228,621 lb., as against 193,801,078 lb. for the previous 
year, or an increase of over 58 per cent. Of the total amount, 
934 per cent. were made from black sheets rolled in the United 
States, as against 83 per cent. for the previous year. More than 
86 per cent.—or about the same as in the previous year—belonged to 
the class of plates weighing less than 63 1b. per 100 square feet. Of 
the entire production, 69 per cent. consisted of tin-plates, as against 
62 per cent. for the preceding year. The report embraces the 
production of fifty-three firms; two other firms—although pro- 
during tin-plate—did not make any returns. The production of 
black plates was 334,014,798 1b., as against 185,571,479 lb. for the 
previous year, or an increase of about 80 per cent. Of this produc- 
tion, the plate weighing less than 63 lb. per square foot was 77 per 
cent., az against 80 per cent. for the previous year. There were 
thirty-six rolling mills producing black plates, as against twenty- 
nine in June, 1895, Of the fifty-three tin-plate firms, fifty used 
only American black plates, with an output of 291,725,467 lb ; and 
three used 73 per cent. American, and 27 per cent, foreign black 
plates, with an aggregate output of 15,503,154 1b, No firm used 
foreign black plates exclusively. In the former year, thirty-seven 
firms used only American black plates, seventeen used 464 per cent. 
American black plates and 53} per cent. foreign black plates, and 
one firm used foreign black plates exclusively. The quantity of 


American sheet iron and steel made by stamping and other manv- | 
facturing firms into articles which were afterwards tinned, was | 


10,586,1101b. Therearenowseventy-four firmsengaged in the manu- 
ture of tin and terne plate, and forty-three making or preparing to 
make b'ack plates. The black plate works had 188 hot mills 
completed and under construction on June 30th, 1896, while the 
tin-plate works had 460 tinning machines and sets completed and 
in course of construction. 

Storage battery tramway.—The Englewood and Chicago Electric 


Railway has been planned throughout as a storage battery line. | 


The line occupies about thirty-five miles of street, with double 
track for about eighteen miles. The track is laid with 80 lb. girder 
rails 7in. high, on wooden ties with gravel ballast, the rails being 
connected by the rods at the joints. The power house and car 
shed form one brick building, 175ft. by 102ft., the car shed holding 
twenty-eight cars, or fifty when built to its full size. The power 
equipment comprises four dynamos of 250 kilowatts, one Willans 
engine of 500-horse power, and two Willans engines of 250-horse 
power. The engines and dynamos are direct connected, with 
couplings so arranged that any dynamo can be run by any engine. 
The boiler equipment will comprise five Heine water-tube boilers 
of 200-horse power each, all fitted with Roney mechanical stokers. 
The smokestack is of steel, 7ft. diameter and 150ft. high, and 
there is a condensing tower 12ft. diameter and 30ft. high, filled 
with sewer pipe, through which an air blast is forced. 
carries a battery of seventy-eight chloride accumulator cells, giving 
a total of 140 volts. The cars are 30ft. long, each equipped with a 
50-horse power motor, and the batteries are carried on truck 
frames, entirely independent of the car body. There will be forty 
cars in service. The batteries are handled on a transfer table 





Hach car | 


fitted with rollers. The table is run into place, and the exhausted 
battery lowered by an elevator or lift. The table is then run on 
until the charged battery is in position, when it is raised to the 
proper level, and then moved laterally on to the car by revolving 
the rollers, which are driven by a motor. Spring contact plates 
are fitted on the car, so that the contact is automatically made, 
and they are also fitted on the charging tables in the power house, 
so that as soon as the empty batteries are in place they are ready 
for charging. 

A 12-ton steam hammer.—A hammer with a falling weight of 
12-tons has been built for forging steel wheels from solid blanks, 
and is of somewhat curious design. The cylinder is 30in. by 78in., 
bolted to a transverse casting, which rests upon two inclined side 
posts, the cylinder being thus the apex of an open triangular or 
A frame, e posts are steel cylinders, made of boiler plate, 
rolled to shape and riveted up. The ends of the cylinders are 
riveted to rolled steel flanges. The upper flanges are bolted to 
faced surfaces of the transverse casting, while the lower flanges 
are bolted to inclined seats or heavy base castings, the two base 
castings or shoes being tied together by two square tie bars. The 
cylinder has a steam cushion at the top, and the hammer is double- 
acting, taking steam above and below the piston. The piston-rod 
is of steel, 2lin. diameter, and has two sets of guides, each fitted 
with adjustment for taking up wear and keeping the piston in line 
with the cylinder. The upper guides are formed in the bottom of 
the cylinder casting, and the lower guides are formed in the lower 
face of the transverse casting, between the cylinder and inclined 
frame columns. A balanced valve is used, and the valve is readily 
handled by levers pivoted to one of the columns, so that the 
hammer is under perfect control. This is the first case in which 
such a system of support has been used, and the machine has 
been designed with a view to economy in construction, while it is 
very substantial, and affords great facility for repair or renewal of 

arts. 
: Brick and macadam paving.—A combination of brick and 
macadam paving for a country road has been tried in Illinois with 
satisfactory results. In the middle of the road is a 7ft. strip of 
special hard-burned brick paving resting on a 5in. bed of gravel, 
the gravel being retained by an oak plank set on edge, and 
supported by oak stakes, 4ft. apart, driven into the ground. 
There is a single course of the brick outside the curbs, and brought 
up level with the surface of the brick is the macadam paving. The 
cost was 3s, 8d. per foot, as against 33. per foot for all macadam 
paving, using local limestone. It is suggested that an even more 
economical construction, well adapted for moderate traffic, would be 
| to lay two trackways of brick, sufficiently wide and at such a gauge 
as to take the wheels of any vehicles coming upon the road. The 
plan is for a 16ft., roadway, with macadam paving 8in. thick in the 
middle, and 6in. at the side. In this macadam would be bedded 
two lines of brick paving 20in. wide, 42in. apart in the clear. The 
tractive force required on such a surface clear would be practically 
as low as if steel rails were laid in the macadam, as has been pro- 
posed, and if properly laid the brick would wear a very long time 
under any traffic where a macadam road is justifiable. The details 
| of construction, such as the foundation under the bricks, the con- 
struction of the macadam at their sides and between them, the 
filling between the bricks, &c., would vary with local circumstances 
and with the teachings of experience. This combination of brick 
and macadam is also a very promising plan for the improvement 
of suburban streets and country roads of heavy traffic, and deserves 
consideration by engineers who have to do with macadam roads. 
There are thousands of miles of city streets where the abutting 
| owners can ill afford the assessments for the cheapest of block or 
ashphalt pavements, and where the traffic is such that the main- 
tenance of the present macadam streets is a heavy burden. The 
needs of such cases could well be met by placing a brick roadway 
in the middle of the street, and covering all the rest of the width 
between curbs with broken stone. 

Heavy goods locomotive.—Among the new engines for the Balti- 
more and Ohio Railroad are some powerful mg engines for work 
on the mountain divisions. These are of the Consolidation type, 
having eight driving wheels and a two-wheel or pony leading truck 
or bogie. The cylinders are unusually large, and in order to free 
the cylinders and saddles from racking strains, heavy cast iron 
plate braces are placed between the frames just ahead of the 
cylinders. The crosshead is deep, with an upper and lower slide- 
bar, and the rods are of rectangular section. The third coupled 
axle is the main driving axle, and the two middle pairs of wheels 
have plain or bald tires. The fire-box has a ,/;in. crown sheet, 
gin. side and back sheets, and a in. tube sheet. The crown sheet 
| is ——— a crown bars. The fire-box has a brick arch sup- 
| ported on studs, and has cast iron rocking grates. The sand-box 

is on the forward end of the boiler barrel, and has the Leach air- 
blast sand jet. The steam chests have automatic relief valves set 
| to open at a pressure slightly above the boiler pressure, so that if 








the engine is reversed when running down grade, no dangerous 
pressure will be reached. The tenders are carried on two four- 
wheel trucks, and have tanks built of jin. and ,;in. steel plates. 
The leading dimensions of these engines are as follows :— 


Weight of engine in working order .. 168,000 Ib. 
Weight of engine on drivers.. .. . 155.000 Ib. 
Driving wheel base of engine 15ft. 4in. 
Total wheel base ofengine .. .. .. 23ft. din. 
Total wheel base of engine and tender 52ft. 6in. 
Height from rail to topof stack .. .. 14ft. 7jin. 
CE ae 6 Yast. tan: ges cae ae 22in. by 2Sin. 
A i ieee ary Steel, 4in. dia 
Diameter cf boiler at smallest ring .. 64in. 
Diameter of boiler at back head... .. .. -. 73}in. 

Stay bolts .. : . lin. dia., spaced 4in. centre to centre 
Number of tubes vin ape ae ee 

Diameter of tubes .. .. .. .. in. 

Length of tubes over tube sheet... 14ft. 9}in. 
Length of fire-box inside 4 115in. 

Width of fire-box inside .. oa we. ge tee 
Working pressure bet tee 9 25) “Ws! 36 ao See 


Heating surface in tubes “a « 06 “ae aa cat 


Heating surface in fire-box .. 181 °2 sq. it 
Total heating surface 2313°2 eq ft 
Grate surface 82°7 sq. ft 


54i 


Diameter of driving wheels outside of tires || 54in. 
Shin. by 1Cin. 


Diameter and length of journals... 


Diameter of engine truck wheels ww 30 + ae oe 
Diameter and length of journals. . 5in. by 8fin. 
yas fer eeere Level top 
Water capacity of tan e a eee 4000 gallons 
Fuel capacity oftank .. .. .. .. 280 cu. ft. 
Weight of tender with fuel and water 83,300 Ib. 


Electric power transmission from Niagara Fulls—The current 
generated by the great water power plant at Niagara Falls is now 
being used to operate the cars of the electric railways at Buffalo, 
twenty-six miles from the Falls. The poles for the transmissicn 
line are placed on a 30ft. strip of land owned by the company 
there being 21,000 round cedar poles, 35ft. to 65ft. high, and 15in. 
to 30in. diameter. They are set 6ft. to 8ft. deep, in concrete filled 
holes, and are placed in pairs on arms. Each pole carries three 
cross arms, each of the two upper ones carrying six cables and 
being trussed by an angle iron. The insulators are of the double- 
petticoat form, with a top groove to carry the cable, and so shaped 
as to prevent icicles from connnecting the insulator with the cross 
arm. They weigh 9 lb. each, and are tested to withstand a pressure 
of 4000 volts. There is a telephone line, with telephones at half- 
mile intervals, for the use of the line men. The three cabks 
which are now in position are bare copper wire, each 350,000 
circular mils in area, made up of nineteen No. 10 wires. Each 
pole supports a weight of about 1200 lb. of copper. The cables 
leave the generators in the Niagara power house, and are conducted 
in a lead covering across a bridge to the transformer house. The 
step-up transformers are the largest in the world, each of 
1250-horse power capacity, 7ft. 10in. high, with a base 64in. by 
56in. Each transformer weighs 25,000 1b. The 2200 volt alter- 
nating current from the generators is here raised to 11,000 volts, 
and changed from a two-phase toa three-phase current. Provision 
is made in these transformers, as well as in the ones at the Buffalo 
end, for rassing the voltage to 22,000 volts whenever it is wished 
to increase the capacity of the line. The transformers are cooled 
by an air blast from a fan driven by a 5-horse power motor. 
From the transformers three cables pass to the high tension 
switchboard standing beside them. From the transformer house 
the wires pass through lightning arresters to the first pole of the 
= line standing immediately in the rear of the building. At 

uffalo the cables pass from the last pole into a small brick ter- 
minal station, where connection is made through lightning arresters 
with the underground cables. The lightning arresters are of the 
Wirt type. The underground wires are rubber covered, taped 
and sheathed with lead; the insulation was tested to withstand 
80,000 volts. The vitrified clay conduit in the streets has twelve 
holes or ducts, each 3in. in diameter; but only three of these 
ducts are in present use. The conduit is laid 18in. under ground, 
and surrounded on all sides by a bed of concrete 4in. thick. The 
step-down transformers are located in a small building adjoining 
the Buffalo Street Railway Power Station. These transformers 
reduce the pressure from 10,700 to 370 volts; they are similar to 
the ones at the Niagara end, and, like them, are cooled by an air 
blast. The 370 volt current is conducted to three rotary trans- 
formers in the power house. Two of these are in use, and the 
third is held in reserve. These transformers are six-pole machines ; 
they convert the 370 volt alternating current into a 500 volt direct 
current, in which form it is used on the Buffalo Street Railway. 
The rotary transformers are each 6ft. 10in. high, with a base 
36in. by 47in., and weigh 7000 Ib. 








AUSTRALIAN NOTES. 


Ir is the intention of the Government of West Australia to make 
large extensions in wharfage accommodation at Freemantle and 
Perth. Pians for deep drainage at both places are being rrepared, 
and a scheme is being undertaken by Mr. C. Napier Bell on the 
authority of the Government. It is high time measures were 
taken to relieve the congested state of the shipping, for up to the 
present time it has been no uncommon thing for vessels to wait 
from two to three months awaiting discharge, and freights from 
the Eastern Colonies have risen in consequence of such delay. 

The scarcity of thoroughly qualified mine managers throughout 
the Eastern Colonies of Australia is often seriously commented 
upon. It is customary for a newly-appointed manager to remodel 
entirely all the furnaces and machinery, and the method of treat- 
ment of the ores, to the only one style of treatment he has been 
accustomed to, regardless of the refractory nature of the ores in 


question. This system has in many instances turned mines into 
failures which, if scientifically worked, would return good 
dividends, 


A large copper mining company in New South Wales, which shipped 
its ore to England to be smelted, had stocked some thousands of tors 
of ore at grass on account of the low price prevailing, and eventu- 
ally closed down its mine. Recently a party took it up on tribute, 
who found this gigantic mass of ore contained a large percentage 
of gold ; in fact, proving a veritable gold mine, for, by extracting 
the gold, the returns have resulted, which I have on good autho- 
rity, to an average of £2000 per month for each tributor. 

A new source of income has been found at the phenomenal 
Mount Morgan Mine, Queensland, in the successful treatment cf 
low-grade ores that were formerly thrown down the mountain as 
waste. The company has just completed works for the treatment 
of these ores by the Hall and Richards chlorination process, which 
have proved so successful that it is extending the plant so as to 
treat 2000 tons of ore per month. It is estimated that there will be 
250,000 tons to be dealt with, which will average 10 dwt. of gold 
to the ton, and as 3 dwt. will cover the cost of treatment, a hand- 
some profit will result. 

It has now been definitely decided by Parliament to hold an 
Exhibition in Sydney in 1899. The time is very short to organise 
successfully an undertaking of this kind, and beyond the proposal 
to fix the site of the Exhibition in the Centennial Park, nothing 
appears to be done. The Agent-General in London will have the 
earliest intimation of the proceedings. 

Of the New Zealand loan votes which have been passed this 
year, £320,636 is to be spent on railways. The engineering trade 
in that Colony is very brisk at the present time. 








A Unirep States Presidential proclamation fixes 
July lst for the coming into effect of the rules for the preventicn 
of collisions at sea which have already been approved ” twenty- 
two maritime nations, as a result of the International Maritime 
Conference held in Washington in 1889, 
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POSSIBLE EVAPORATION. 


IN these days, when every boiler manufacturer is anxious to 
obtain high evaporation results and make a better showing than his 
competitor, it is pertinent to inquire, ‘‘ What is the maximum 
performance which is possible in a boiler working under favourable 
conditions?” 

There are two methods of considering this subject, says the 
Engineering Record, and we propose to draw attention to both, in so 
far as to show the mode of treatment and the resulting figures 
when the conditions are d, Ifthep tage of ‘efficiency ” of 
a boiler and the total heat of combustion of the voal are both known, 
the evaporation can at once be computed. The result, expressed 
in pounds of water from and at 212 deg., is simply the product of 
the heat of combustion, and the proportion representing the 
efficiency, divided by 966. Assuming a grade of coal to be used 
which has been found by calorimeter trial to give the highest 
value of any that has been obtained, and further assuming 
a percentage of efficiency based on the results of authentic 
tests which accords with the highest records, it seems 
reasonable to expect that a combination of the two will give 
a figure of evaporation which, under proper conditions, can be 
realised in actnal work. For example, there are grades of the 
semi-bituminous coals which give a total heat of combustion of 
15,400 British thermal units per pound of combustible. With fuels 
of this class authentic trials have occasionally shown that an effi- 
ciency of 80 per cent. is attainable in boilers which are properly 
equipped for burning the coal and operated under suitable condi- 
tions. Using this data it appears that 15,400 x *80 + 966 = 12°75 
pounds is fairly to be expected as an evaporation result which 
can be obtained if the conditions accord with those which have been 
proved by authentic trials. Wedo not go to extremes in these 
assumptions, for there are trials on record which show even larger 
percentages of efficiency than the 80 per cent. here taken. 

Turning now to the other method of treatment noted, the ques- 

tion arises as to the maximum efficiency which it is possible to 
attain under conditions which are practicable. It is necessary to 
examine those losses, through the operation of which the efficiency 
fails to reach 100 per cent., and see how far they can be reduced. 
Of the 20 per cent. loss in the above-noted example, the main 
factors are radiation, unconsumed gas, and heat carried into the 
chimney. Radiation causes a loss in good practice of 3 to 4 per 
cent., and in special cases it may be less. The burning of 
hydrogen in the fuel causes a loss of from 3 to 4 per cent., 
due to the sensible and latent heat absorbed by the water 
resulting from the combustion. If we assume that each pound of 
combustible produces 16 lb. of gas, and that the temperature 
of the flue is 400 deg. above that of the entering air, both of which 
are within the range of good —— the loss from this source is 
16 x 400 x 24 = 1°536 B. T. U., or about 10 percent. The loss 
from unburned gas makes up the remaining 2to 4 per cent. Now, 
an improved efficiency is attainable by preventing radiation, 
reducing surplus air, Jowering the flue temperature and making 
the combustion more complete. All of these are possible if we 
refer to the examples afforded by individual results in these various 
particulars. For an addition of 2 per cent. to the efficiency the 
evaporation is increased about one-third of a pound. Starting, 
then, with 12°75 lb. as a result obtained under conditions of 
established practice, it is not beyond the range of reasonable 
expectations to look for 13 lb., or perhaps a trifle higher figure, 
as the possible composition where every circumstance favours 
economy, 

















Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet-Engineers: Charles 
Lane, to the Inconstant; and William L. Wishart, to the Albion, 
to date December 31st. Staff-Engineer: Henry S. Rashbrook, to 
the Diadem, to date December 3lst. Engineers: Lawrence Bell, 
to the Harrier; Joseph E, Lancashire, to the Lapwing; and 
George S. Holgate, to the Triton ; to date January 14th. Assist- 
ant Engineers: William C. Johnson, to the Harrier; Sydney 
M. G. Bryer, to the Blake; Reginald G. L. Markham, to the 
Northampton ; George H. Vincent, to the Orlando ; and Edward 
V. Wand, to the Magnificent ; to date January 14th; and David 
J. M’Gregor, to the Magnificent ; to date January 2nd. 


TRADE AND BUSINESS ANNOUNCEMENTS.—We are authorised to 
state that the works known as the Stockton Forge have been pur- 


Mr. C. Arthur Head and Mr. Thomas Wrightson, of Stockton-on- 
Tees, as from January lst.—The Manager of the Admiralty and 
Horse Guards’ Gazette asks us to say that the price of that paper is 
now reduced to 3d., but that the size, form, and scope of the 

per are not altered in the smallest degree, but on the contrary, a 
ew well-finisbed illustrations will appear weekly.— We are informed 


the great increase of price of the raw material, an advance of 5 per 
cent. will be made shortly on the price of E.P.S. storage cells.—Mr. 
W. H. Severn of Palace Chambers, 9, Bridge-street, Westminster, 
asks us to state that he has dissolved partnership with Mr. H. F, 
Gooch, and is restarting business as consulting and inspecting engi- 
neer with Mr. J. C. I’Anson, formerly of ag me The above 
address will be kept. — Messrs, Alexander, Daniel, and Co., 
auctioneers, valuers, and surveyors, of Bank Chambers, Bristol, 
have admitted into partnership Mr. Arthur 8. Cavell and Mr. John 
£. Pritchard.—Mr. Henry Smith, Engineers’ and Iron Trades 
Valuer, Basingstoke, was on the 5th inst. elected an Alderman for 
that Borough —Mr. A. F. Spooner, Chartered Patent Agent, has 
removed to 323, High Holborn, London, W.C.—We understand 
that Mr. H.C. Eyres, London agent of the Coalbrookdale Company, 
Limited, has resigned his position there and assumed the position 
of mai r of the architectural department in London of the 
Falkirk Iron Company. 


TEcHNOLOGY.—A noteworthy event in the annals of technical 
education in the United States will be the forthcoming celebration 
of the twenty-fifth anniversary of the Stevens Institute of Tech- 
nology on the 18th and 19th of February next. The festivities 
will consist of a banquet at the Hotel Waldorf, New York, to 
which representative engineers and technical educators throughout 
the country will be invited. On the following day the Institute 


will be open for inspection, and the methods of instruction, to- | change in ironworkers’ wages, 
established at the end of February, when the average selling price 
was £5 16s, 8d. per ton. 
was a reduction of 1s. 4d. per ton, and by the end of June the 


gether with the —— in the various laboratories, will be ex- 
lained. Not the least interesting feature of the exhibition will 
the collection illustrating the work of the Alumni, and consist- 
ing of machinery, apparatus, drawings, &c., representing the pro- | a 
duct of their activity during the twenty-five years. The festivities 
also include a reception, tendered to the faculty, graduates, and 
undergraduates, by Mrs. E. A. Stevens, widow of the founder of 
the Institute, at Castle Point, Hoboken ; a promenade concert and 
dance in the evening will conclude the celebration. The Stevens | e 


Institute of Technology was founded by the late Edwin A. Stevens, | grant an advance on the basis of 3d. per ton in puddlers’ wages, 


of Hoboken, N.J., and in 1870 the erection of a building was | o 
commenced by the trustees, Mrs. E. A. Stevens, Mr. S. Bayard 
Dod, and Mr. W. W Shippen. Dr. Henry Morton, at that time 
secretary of the Franklin Institute of Philadelphia, was tendered | b 
the presidency of the Institute, and gathered a faculty of eight 
members about him. To this number others have from time to 
time been added, as the work of the Institute increased, until at 
the present time the faculty includes twenty-two professors and 
instructors. The total number of student graduates is 675, and 
the number in attendance during recent years has been about 260 
each year. The Stevens Institute has always taken high rank 
among the institutions devoted to technical education in the 
United States, and its twenty-five years of successful effort is 
amply exemplified in the work accomplished by its graduates in 
all departments of mechanical and electrical engineering. 





gauge ordinary qualities f.o.b, Live 1, 
£9 10s, to £10; and nail rod, £6 10s, to £6 15s. 


foundry metal promises well for the contracts usually reserved for 
the quarterly meetings. Pig iron stocks at the furnaces are stated 
to be at least 30 per cent. lower than they were at this time last 


For Staffordshire pig iron prices are for a]l-mine 55s., for part-mine 
42s. 6d., and for cinder 40s. The Derbyshire and Northamptonshire 
qualities of pig metel maintain previous values, with a tendency 
against buyers, and North-country smelters’ preference for waiting 
another week or so before closing their quarter’s contracts at 
present rates is being imitated in the Midlands. North Staffordshire 
and Derbyshire pig iron is 45s, to 46s., Northampton 44s, to 45s., 
and Lincolnshire 46s., and hematite 58s. to 60s. 


blast furnaces now blowing in the Midlands is 111. This is a slight 
increase on three months ago, and also on the commencement of 
last year. 
in Derbyshire 35 out of 52 built; in Northamptonshire 13 out of 
26 built ; in Nottinghamshire 3; Leicestershire 3 ; in Shropshire 
4 out of 10 built ; North Staffaffordshire 15 out of 38 built ; and 
South Staffordshire 24 out of 66 built. 
new furnaces are being built, one by the Holwell Iron Company, 
Leicestershire, and one by the Lilleshall Iron Company, Limited, 
Shropshire. Two furnaces are also being re-built, namely, one by 
Messrs. Noah Hingley and Sons and one by Messrs, Robe 

Co., both South Staffordshire firms. 


than ever preferring this material to iron. 
descriptions of stamping purposes steel receives the preference at 
manufacturers’ hands, whether for deep or shallow stamping ; 
users declaring that it is much less liable to crack than iron, and 
is, therefore, more reliable. 
sheets of local manufacture for stamping purposes are quoted this 
afternoon £8 l5s. per ton to £9, and on to £9 5s, for 16 w.g. to 
ag lock strip for stamping purposes was £6 15s. up to 15 w.g. 
an 

upwards ; Bessemer blooms and billets are £4 15s,; Siemens billets, 
chased from Mr. Frank Brown, the Receiver under the Court, by vad — pnt ry Taeuber aes FE OS SOR ee 


report to give of last year’s activity, and this is especially so as 


able for cycle and gun work, mills for tube rolling, draw benches, 
— machines, and hydraulic aap. 
. ‘ A en at a premium, and owing to the inadequacy of the home 
 s the Electrical Power Storage Company, Limited, that on account supply, large quantities of high-class Ameri pea, 
= and milling machines have found a ready market here. Our local 
naval engineers have turned out some important contracts for triple- 
expansion engines for swift Admiralty cruisers, and the extension 
of electric lighting has furnished abundant employment to the 
manufacturers of dynamos as well as fittings, 


period of depression, have lately become bus in, 
during 1896, which have been chiefly for steel bridg 

roofing, &c., have been largely on account of India, Japan, and 
Western Australia, but some good contracts have been placed by 
the Great Northern and other English companies with various local 
firms, one of which had lately over 8000 tons on its books. 
way rolli 
of deman 
panies, some of whom are still unable to cope with the require- 
ments of their traffic, but from Indian, South African, and Argen- 
tine railways. 
TWENTY-FIFTH ANNIVERSARY OF THE STEVENS INSTITUTE OF | stock to the amount of nearly £60,000 were placed in the autumn. 


iron declared during the past year by the accountants of the 
Midland Iron Trade Wages Board. 
year prices showed practically no advance, the mills being engaged 
presumably im working off low-priced contracts booked in the early 


part of the year. 
advance of 2s, 6d. per ton was establish 


August there was a slight recovery to £5 15s, 5d., and there was a 
further advance to £5 16s. 7d. for the two months ending October. 
This was only 1ld. short of the amount 
ironworkers to an advance under the wages sliding scale, and the 


with considerable curiosity that plans have lately been approved 


light railways, which are intended to develope the agricultural dis- 
tricts in the East, which are at present completely without any such 
accommodation. 
Germany, it is stated, have been making special endeavours of late 
to supply the Vienna and neighbouring markets, and the proposed 
railways in Hungary are dictated by the policy of enabling Hun- 
garian producers to compete wit! 
a ocr not yet been decided whether the new lines shall be 


station at 





THE IRON, COAL, AND GENERAL TRACE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE various ironworks, steel works, and factories in the Midlands 

are now in full operation, with plenty of current as well as reserve 


orders on the books. Manufacturers on Change at Birmingham 
to-day all concurred that the New Year commences under favour- 
able conditions in all departments of the finished iron, steel, and 
also in the pig iron iam. The quarterly meeting taking place 
next Thursday in Birmingham tends to delay the placing of con- 
tracts, but more orders than are usual under such circumstances 
are reaching the works. There are prospects of a largely increased 
turnover. There is a good demand for both skilled and unskilled 
labour, and prices all round, notwithstanding recent advances, are 
tending distinctly in an upward direction, Ironmasters, therefore, 
are in exceptionally spirits just now regarding the prospec- 
tive course of trade during the next few months. 

One tangible effect of the improved outlook has been already 
furnished by the advance in the price of Staffordshire coal that 
was announced on January Ist, this being a similar advance to 
that declared on December Ist, that is, 6d. per ton on coal and 
3d. on slack, making coal 1s. per ton and slack 6d. a ton higher 
than in November last, furnace coal being now 8s. to 8s, 6d. a ton; 
and slack, 5s. to 6s. a ton at the pits. These advances are bound 
to further harden iron and steel prices. 

In finished iron the leading marked bar firms report good 
inquiries for the coming quarter’s supplies, and there is more 
demand for medium and common bars. Marked bars command 
£7 10s.; common bars are selling at from £5 lis. 6d. to 
£6 5s., but the associated makers quote £6 firmly as their mini- 
mum price. Merchant bars realise £6 to £6 10s. Common bar 
makers state that they have plenty of orders, and prefer waiting 
eversts before they book further. Black sheets also show indica- 
tions of revival from the depression caused by over production. 
Singles are £6 5s., and £6 10s. to £7 for doubles, ttens are 
£7 10s. to £7 15s. Galvanised sheets are £10 to £10 10s. for 24 
Tube strip is £5 15s. to 
6 ; hoop iron, £6 10s.; angles, £5 15s. to £6 ; stamping sheets, 

Pig iron deliveries were very satisfactory for the three or four 
weeks preceding the holidays, and the current buying of forge and 


year, and, in a few cases, old stocks have been all cleared away. 


Official returns issued this week show that the total number of 


In Lincolnshire 14 furnaces are blowing out of 21 built ; 
At the present time two 


rts and 


Steel continues in large sale, and the district industries are more 
Particularly for all 


Cold rolled and close annealed steel 
w.g., £7 2s. 6d. for 17 w.g., £7 10s, for 18 w.g., and 


The Birmingham engineering and machinery trades have a good 

ds firms who are engaged in the manufacture of lathes suit- 
Lathes, indeed, have 
thes and drilling 


Constructional engineers and ironfounders, after a lengthened 
The orders 
ework, station 


Rail- 
stock manufacturers have experienced a great revival 
during this year not only from English railway com- 
For the Cape Government alone orders for rolling 
It is interesting to compare the average selling prices of finished 
During the first half of the 
December, 1895, an 


, but it involved no 
A further advance of 1s. 5d. was 


For the two montbs endi 


For the two months ending April there 
verage had dropped to £5 13s, 8d. For the two months ending 


uired to entitle the 
mployers considerately agreed to disregard the deficiency, and to 


r, say, 24 per cent, 
Light railway engineering firms in this district learn this week 


y the Hungarian Government for building about miles of 


Servia, Roumania and the eastern provinces of 
their foreign rivals. It has 


e Government or by contractors, 
The Trusty Oil Engine Works, situate near the Midland Railway 





machinery, a quantity of finished and unfinished stock, and a 
complete dynamo and electric lighting plant, were totally destroyed 
dag yesterday, The damage is roughly estimated at-£15,000. 
© origin of the fire is not known. The works formed part of 
what were the Central Ironworks, associated with the name of 
Messrs. Vernon and Ewens. The Trusty Oil Engine Company is a 
comparatively new concern, engaged in the manufacture of oil 
engines, but a large manufacturing plant had been put down. 
Among the machinery destroyed was a dynamo and electric lighting 
lant. A large number of oil engines, completed or in process of 
ecoming so, were also lost, and the plant was ruined. ‘This is all 
the more to be regretted since the company have sufficient orders 
in aoe to have kept the manufactory going for the next six 
months, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—A general tone of confidence throughout all 
branches of the engineering and iron trades of this district pre- 
vails with regard to the outlook for the year. In all directions 
the engineering trades and other iron-using branches of industry 
are exceptionally busy, and the large weight of orders already in 
hand itself ensures a heavy consumption of material for some time 
to come, whilst there is further work of considerable magnitude 
definitely in prospect. Amongst makers and manufacturers of 
iron, merchants, and consumers the question just now is the 
course likely to be taken by prices. That there will be a further 
and substantial advance is on all sides admitted as practically 
certain. The only fear is that there may be some speculative 
boom or unhealthy inflation of the market, which can only inflict 
serious injury upon the legitimate development of industrial enter- 
prise. Operations so far have been for the most part upon a 
sound business basis, and it is to be hoped this may continue 
without outside speculative interference. 

The opening iron market of the year aay on together a fairly 
good attendance at Tuesday’s Manchester ’Change meeting, and 
although, owing to the interruption of business caused by the 
holidays, there was not very much actually doing, inquiry was 
tolerably brisk, especially for pig iron, and in some quarters prices 
were being asked that would seem to indicate a belief in a sub- 
stantial further upward movement in the near future. Local 
foundry qualities were without quotable alteration, but very 
firm at late rates, averaging 48s. 6d., less 24, delivered 
Manchester. District foundry brands showed a decided 
hardening tendency, and are becoming more and more diffi- 
cult to buy either from makers or merchants. Lincoln- 
shire was quoted nominally at 47s. 6d. net, delivered Manchester, 
but very little could be purchased from makers at this price, and 
here and there merchants who are holders of iron were asking Is, 
to 2s, above this figure where buyers are in pressing want of quick 
delivery. Derbyshire is also in much the same condition, with 
foundry qualities now quoted 50s. to 51s, net delivered here. 
Forge qualities remain low as com with foundry descriptions, 
there being in some brands a difference of quite 2s. to 2s. 6d. per 
ton. Lancashire forge is obtainable at about 46s. 6d., less 24 ; 
and Lincolnshire, 45s. 6d. net cash, delivered Warrington. 
regard to outside brands prices for Middlesbrough tend steadily 
upwards, 49s. 6d. to 49s, ibd. being now the average quotations 
for delivery by rail Manchester, with 48s. 6d. nominally the price, 
delivered dock quays, Manchester. There are still some rather 
cheap parcels of Scotch iron to be picked up at the ports, Eglinton 
being obtainable in one or two cases at about 49s. 6d., but for 
delivery Manchester docks 52s. 3d. to 52s. 6d., net prompt cash. 
remains the firm price for both Eglinton and Glengarnock. 

In the manufactured iron trade there is no material change to 
notice. Lancashire bars continue exceedingly fiym at £6, and 
Staffordshire £6 5s., delivered here, with a disinclination on the 
part of makers to book very far forward at these rates. Sheets are 
about as last quoted, g qualities averaging £7 10s., with list 
rates for hoops steady at £6 10s, for random, to £6 15s. for special 
cut lengths, delivered Manchester district, and 2s. 6d. less for 
shipment. 

A strong tone is maintained in the steel trade, with prices 
averaging about 60s., less 24, for good foundry hematites ; 
£4 17s, 6d., net cash, for steel billets; £6 5s. for steel bars; and 
£6 12s. 6d. to £6 15s, for steel boiler plates, delivered in the Man- 
chester district. 

In the metal market an active business continues to be reported, 
with special prices outside list rates being got for quick delivery, 
an advance of jd. per lb, being quoted upon the fixed basis for all 
descriptions of brass and copper wire and sheets, with a hardening 
tendency upon other classes of manufactured goods, although list 
rates remain unaltered. 

Engineering establishments have during the week only been 
getting back into lar work, but in all branches they start the 
year well —— with orders, and machine toolmakers especially 
report an abundance of new work coming forward. With order 
books in most cases already full for several months ahead, the chief 
difficulty that has now to be contended with is the one of delivery, 
and with this pressure of work offering, substantial advances in 
prices are readily obtainable, with the result that I cease to hear 
complaints that orders have to be taken on an unremunerative 
basis to keep works going, or even that the recent advance in wages 
is absorbing all the profit. The returns of the trades union societies 
also continue satisfactory with regard toemployment, and although 
there is no material change to report in the number of out-of-work 
members, partially owing to the holidays, the tendency is towards 
a further decrease. The Steam Enginemakers’ Society has now 
only i per cent. of the membership on donation benefit, which is 
very little above the lowest peneatnge of out-of-work members 
ever recorded by the organisation, and reports from the various 
districts as to the state of trade continue very satisfactory as to 
activity being fully maintained, whilst the wages disputes in 
different parts of the country are being gradually settled. 
Although, as I have previously intimated, the advance in wages 
has practically become general throughout Lancashire, there are 
still one or two districts where the question is still pending. In 
the important engineering and boilermaking centre of Hyde 
the turners and fitters connected with the Amalgamated Society 
of Engineers came out on strike on New Year’s Eve, owing to their 
demand for an advance in > not being satisfactorily complied 
with. The stoppage of work has, however, practically been little 
more than nominal, as it has scarcely more than extended over 
the usual holidays, and in the meantime the principal firms, with 
the exception of two, have apparently satisfied the men’s require- 
ments, viz., an increase of wages from 34s. to 36s. per week of 
fifty-three hours, whilst the wages of the machine men have been 
advanced from 26s, to 28s. per week, and the advance is to apply 
to non-union as well as union men, It is anticipated with regard 
to the two firms which have not yet fully complied with the re- 
quirements of the men, that the question would be settled with 
them before the end of the week, and work is consequently being 
resumed forthwith. 

The steady extension of the Manchester and Salford engineering 
industries is gradually driving the leading establishments outside 
the town and city boundaries, in search of cheaper and more com- 
modious sites on which to erect enlarged and modern works. Since 
the removal, some years back, of Sir Joseph Whitworth and Co. 
from the centre of the city to the outlying district of Openshaw, 
numerous other firms have followed their example, and I have 
received the announcement of the removal to the outskirts of the 
town, for the purposes of extension, of one of the oldest engineer- 
ing firms in Salford—Messrs, Kendall and Gent. For this purpose 
about four acres of land have been purchased at Gorton, adjoini 
the Belle Vue Station of the Sheffield and Midland Railway, whic 
will be connected by a siding to the new works, and these, the 
contracts for the erection of which have been let to Manchester 





heltenham, together with all the valuable plant and 


firms, are being laid out on the latest lines, electrical driving 
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pted throughout, which will be quite a novelty in this 
At their present works in Salford Messrs, Kendall 
and Gent employ from 250 to 300 men, but the new works are 
being arrang togive employment to about double this number 
of hands. As the firm is one of considerable repute in the machine 
tool making trades, being well-known for its high class tools for 
Jocomotive, marine, and general engineering, in which it has a 
wide connection, both at home and abroad, and employs a large 
amount of highly-skilled labour, this transference of the works 
will doubtless be a considerable gain to the Gorton dis- 
trict, which of late years has been rapidly becoming an im- 
portant centre of engineering. It may bo added that the 
firm, Which was established over fifty years ago, retains 
to-day the names of the original founders ; but for many years it 
has been carried on by Messrs. Dixon, Baldwin, and Harper. The 
present head of the firm, Mr. Samuel Dixon, is well known amongst 
engineers, having been president of the Manchester Association in 
1888-9 ; and it is also interesting to note, in a city where the name 
and work of Whitworth is esteemed, that Mr. Dixon was in the 
employ of the above firm when, after serving his apprenticeship, 
he obtained the Senior Whitworth Scholarship of his year. 

Many of the collieries, owing to the stoppage of the pits well 
into the present week, have been thrown rather in arrears with 
deliveries on account of orders already on their books, and stocks 
have been filled up to a considerable extent in consequence, There 
is, however, no very great pressure just now of new orders coming 
forward, and, poy to expectations which were entertained in 
some quarters, there has been no further upward move in prices 
with the commencement of the month. Current quotations are, 
however, all very firm at full list rates, and colliery proprietors are 
not prepared to contract very far forward, except at some advance 
upon present prices, especially for all descriptions of fuel for iron- 
making and general manufacturing purposes. The lower class 
round coal for steam and forge ay ges are, as regards 
current sales, steady at late rates, 6s, 6d. being about the average 
figure for good ordinary descriptions at the pit mouth. Engine 
classes of fuel remain as last quoted, and although supplies are 

rhaps offering rather more freely, prices show no giving way 
upon recent quotations, common slack averaging about 3s, to. 
3s, 6d.; medium, 4s, to 4s. 6d.; and best sorts, 4s. 6d. to 5s., at 
the pit mouth ; but contracts in the common and medium sorts 
would scarcely be accepted at the above figures, 

The a trade has been somewhat unsettled on account of 
the holidays, but there is practically no change in po. good 
qualities of steam coal averaging about 7s, 9d. to 8s, per ton, 
delivered at the ports on the Mersey. 

The proceedings of the Miners’ Federation Conference sitting 
this week at Leicester rather a special interest to this 
district, as the Lancashire miners’ representatives are bringing 
forward a proposal for an advance of 10 per cent. in wages. It is, 
however, not expected—whatever decision the conference may 
come to with regard to this proposal—that any definite steps for 
enforcing an advance will be sanctioned at the present time. The 
proposal is regarded more in the light of an intimation that later 
on in the year the colliers will demand a return of the 10 per cent. 
reduction to which they submitted a couple of years back, and if 
the general improvement in trade continues, very little doubt is 
entertained that the men will succeed in securing an advance in 
wages, 

rrow.—The New Year has opened briskly in the hematite pig 
iron trade, and some large purchases have been made. Prices are 
very steady at 51s. 6d. to 52s. for parcels of mixed Bessemer 
numbers, and makers are in a position to sell more than they can 
deliver. Their order books are all well lined, and prospects are 
good all round in the Bessemer trade particularly, but little or 
nothing is doing in forge and foundry qualities of metal. Busines 
in warrant iron is steady, and is likely to be much more active, as 
makers are likely not to be in a position to find metal for the 
requirements of users without drawing on stocks. Hence prices 
are higher at 51s, 1d. net cash sellers, 51s. 04d. buyers. There are 
still thirty-six furnaces in blast, as compared with thirty-five in 
the corresponding week of last week. 

Iron ore is firm and steady in tone, and raisers find they are 
in a position to advance prices, owing as much to the scarcity and 
dearness of Spanish supplies as to the scarcity of the native pro- 
duct. Some raisers are asking 12s. per ton for ordinary ore, but 
lls, 6d. is about the average price, while best sorts are still up at 
14s, and are difficult to get. Spanish is still quoted at 15s. per 
ton net at mines, and is being largely imported. 

The steel trade in every department is exceedingly busy, but the 
activity at the rail and plate mills is most marked, orders being 
very well held, and in plentiful offer. Both on home and foreign 
account the outlook is good, and the Colonies are still furnishing 
good orders, Prices are firm. The demand for ship and boiler 
plates has been accelerated by the recent large orders placed with 
shipbuilders, and already makers have orders on their books which 
will keep their mills busily employed for several months to come. 
There is still much briskness in the heavy steel casting trade, 
orders being plentiful alike from shipbuilders and engineers. Taken 
altogether the prospects of the steel trade are very bright. 

Shipbuilders and engineers have resumed dine: 4 after the holi- 
days, but are not in receipt of any new orders. 

The coal trade remains quiet, although the trade is regular, but 
supplies are liberal, and prices consequently low, Coke firm. 

hipping is fairly well employed. 
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district. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Work has again been resumed after the holidays both in the 
colliery fields and throughout the district. An early satisfactory 
opening is reported from Barnsley, and the wide range of country 
in which coal is the chief industry. In the absence of frost and 
snow the house coal trade has not been quite so brisk as was antici- 
pated. There is rather less firmness reported from the large 
markets, the supplies for London particularly having been some- 
what in excess of recent requirements. At the same time the local 
demand has been kept up, and with the Eastern Counties and 
kindred localities there has also been a very gratifying amount of 
business done. Metropolitan merchants cannot have any exces- 
sively large stocks, and the accession of what would more 
seasonable weather, which we are pretty certain to have before 
Spring time, would immediately me beneficially affect the tone of 
the house coal trade. Best silkstones average 8s. 6d. to 9s. 6d. per 
ton, ordinary, from 7s. 6d.; Barnsley house, from 8s. to 9s. per ton ; 
seconds, from 6s. 9d. per ton ; while thin seam coal is in fair request 
at from 7s, per ton, There is not quite so much doing in steam 
mes the season being somewhat against exports, while the rates of 
“ea now ruling also operate adversely. No falling values, 

Owever, are to be reported, and with the advance of the season 
better trade is certain. 
t A heavy weight in coal is being taken on account of the iron 

tade, which continues increasingly active. The railway companies 
Ws Teceiving largely on contract account, the new prices, as 
is reed noted, taking effect this week, thus indicating an advance 
one 3d. per ton, It is pretty generally believed that supplies 
no b open market will not be had at that figure, but that those 
Hor pd » — will have to pay somewhat more. Barnsley 

akin . » Od, ; 

qualities from Pi = an average /s, to 7s. 6d. per ton; second 
Md. ny business is maintained in gas coal, while for manu- 
a ning fuel prices are firm and sustained without difficulty in 
Sequence of the continuously steady demand. Small nuts make 
slack per ton; screened slack from 3s. 3d. per ton; pit 
and smudge from 2s. to 2s. 6d. per ton. Coke keeps in 
making th request, but the facilities for increasing supplies are 
ree Fd 04, wetput quite equal to trade requirements. Rates keep at 
. Ud. to 9s, 6d. per ton, for ordinary qualities ; washed coke 

Up to 12s, per ton, 


The fist week of the New Year sustains the hope expressed in 
the review of trade for 1896, Itis scarcely possible to come across 
a single manufacturer engaged either in the heavy or the light in- 
dustries who is not full of work. The number of orders, indeed, 
placed in some departments, was so yee that the workmen were 
requested by the employers to come back to business a day or two 
earlier than usual. Heavy orders have been brought forward 
from last year’s books, and there is every anticipation that the 
spring will bring still further demands both on home and forei, 
account. In armour plate and similar classes of marine work, the 
three local firms engaged in these departments cut short their 
holidays, as the orders from the Government are urgent. These, 
it is expected, will not be got out of hand before further contracts 
on account of the remaining vessels of the Government scheme are 
placed. If fr ights improved to any appreciable extent, the orders 
for marine material for mercantile vessels placed during the last 
quarter, which were of considerable consequence, would be followed 
by still larger lines through the ordering of new steamers. 

Military material, in other respects, is also being largely called 
for, particularly in shot and shell and gun ie. Heavy orders 
for ordnance of all kinds have recently been placed, and further 
requirements are certain to come a a In railway mate- 
rial there is even more doing, manufacturers having work in hand 
sufficient to keep them busily employed for months. It is signifi- 
cant of hopefulness in the colliery trade that the firms who make 
specialities of colliery castings, including corve wheels, report 
brisk business. 

In the lighter industries, while several markets show rather less 
business in some descriptions of cutlery, the demand on the whole 
has increased, The outlook for the present year is more encourag- 
ing than it has been for a long time. 

The trade done with the United States during the last quarter 
of 1896 is decidedly disappointing. The total value of the exports 
in the three months is £108,335 10s. 9d. Steel was exported to 
the States to the value of £57,751 4s, 9d.; cutlery, £32,788 16s. 11d. 
The total exports show a shrinkage exceeding £50,000, the decline 
being from £158,755 to £108,385. In steel the fall was from £96,601 
t» £57,751 ; cutlery from £46,483 to £32,788. The total cutle: 
exports for the year amounted to £126,095 1s., as compared with 
£149,002 63. 2d. for 1895. In steel the value was £262,365 15s. 8d., 
against £330,031 14s. 10d. The total exports from the Sheffield 
Consular District for 1896 were £526,384 13s. 10}d., against 
£536,243 13s. for 1895. 

Our leading manufacturers do not hold out much hope of an 
early improvement in the United States demand, the chief dis- 
quieting causes being the financial troubles and the unrest arising 
out of anticipated changes in tariffs, On the other hand, all our 
colonial markets have shown a gratifying improvement; and 
although Canada is to some extent affected by business in the 
States, the influence there has not been so adverse as to counter- 
balance the generai improvement in our colonial business. 

A good deal more also is doing in South America, particularly 
with the Argentine States and Chili. In Brazil and Cuba local 
troubles are severely militating against business. There is rather 
less doing with the Eastern markets ; particularly in China, the great 
market for razors, which has been in an unusually languid state 
during the last three months. 

Makers of scythes, sickles, reaper sections, and machine knives 
report an early and pretty general clearance of their stocks, and 
they are now busily preparing for the coming season’s demand, 
which they expect will be heavier than that of 1895. The produc- 
tion of cycle parts, as well as of cycle tools, promises to hold well 
up during the coming season. Local firms promptly seized upon 
this branch of manufacture, having their order books already well 
filled for the New Year. Several manufacturers, not content with 
making parts for other cycle makers, have entered energetically 
on the production of the whole machine, and are already being 
rewarded for their enterprise in a gratifying amount of work. In 
this connection an improvement in cycles, of which a good deal is 
certain to be heard, has been patented by Mr. George Turton, of 
Montgomery-road, Sharron. Mr. Turton, whom engineers will 
remember as the inventor of the Turton railway coupling buffer, 
has transferred the brake of the cycle from the front wheel to the 
back, operating from the handle-bar on the rim. It is very simple, 
and quite effective, the machine by its means being pulled up in a 
yard or two. 

Tuesday’s (azette states that the Queen has been pleased to 
approve of Mr. John Furness Atkinson as Consul of Uruguay at 
Sheffield. Mr. Atkinson—Messrs. Atkinson Brothers, cutlery 
manufacturers—was Master Cutler in 1892. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

BUSINEsS is showing considerable animation after the holidays, 
and the year has commenced well in all respects, the condition of 
trade being very satisfactory and encouraging, and there is un- 
doubtedly a promise that 1897 will be even a better year than 1896, 
both as regards demand and prices. Most producers will not com- 
plain if they do as well as they did last year; they do not care to 
see any rapid rise in prices, as that will the sooner bring the season 
of good trade to an end, but what they would like to see isa steady 
demand at fair prices, That the spring will be a very busy period 
does not admit of much doubt, and when prices can be advan 
in the middle of winter, when the export trade is at its quietest, a 
satisfactory augury is afforded for the future. 

No, 3 Cleveland G.M.B. pig iron was sold early in the week for 
prompt f.o.b. delivery at abs 9d. per ton, the sellers being mer- 
chants, who had only odd lots to dispose of at that figure, and they 
have now disappeared, the lowest price being now 41s. for January 
delivery, and 41s, 3d. for January-February. Beyond that makers 
are not very ready to sell, as they believe in higher prices, and are 
content to wait. Business in Cleveland warrants has been done at 
41s. cash. No, 4 Cleveland foundry iron realises 40s. 3d., and grey 
forge 39s., while white is almost unprocurable at any price, there 
being so little made. The suppl oa Cleveland forge pig iron is 
somewhat better than it was, and for two reasons, the first being 
that the consumption has been curtailed during the holidays, 
though not so much as usual, and secondly because the production 
of forge qualities has been increased, but at the expense of the 
output of foundry qualities. During the holiday time the iron- 
masters in some cases have had more than usual difficulty in getting 
their men to attend diligently, notwithstanding that each one who 
worked regularly was promised a bonus, but nevertheless there 
were great numbers who absented themselves, and several furnaces 
had to be put on slack blast, and the quantity and quality of the 
ace produced suffered accordingly, while the ironmasters were 
osers. 

It is not possible to give any authentic statistics as to the pro- 
duction and stocks of pig iron in the North of England, as the 
Cleveland Ironmasters’ Association, who in October resolved to 
cease the issue of their monthly return, have this week decided 
that they will not issue even an annual statement. This is the 
first time for thirty years that authentic details of the Cleveland 
iron trade have not been forthcoming at the close of the year, and 
this determination of the ironmasters is a source of no little sur- 

rise, for it was believed that whatever objection may have been 

eveloped to the monthly statistics, there could be none to an 
annual record, especially as the Scotch makers issue such a state- 
ment. Of course they know their own business best. but it is 
difficult to see how their interests could be detrimentally affected 
by an annual return, especially if all mention of the stocks were 
omitted. To obtain reliable statistics of the pig iron trade of the 
North of England, so far as regards make, it will now be necessary 
to wait ti!l the autumn, when the Mining Record Office publishes 
its annual volume, but by that time interest in the matter will 








have ceased. There is no doubt that if official res were issued 
now the market would profit iderably, instead of being injured, 

















for such a decrease in stocks, especially of hematite pig iron, would 
be shown as would hardly be credited. The retr e step taken 
by the Cleveland ironmasters is to be regretted. 

The stock of Cleveland pie iron in Connal’s warrant stores at 
December 31st, 1896, was 161,381 tons, an increase of 1310 tons for 
the month of D ber, but ad of 10,319 tons for the year. 
Of hematite pig iron at the same date 130,659 tons were held, 
decrease 9207 tons for December, and 8285 tons decrease for the 
year. Hematite pig iron has during the last few months been 
taken out of stock at a very rapid rate, and makers are said to have 
reduced their stocks with equal rapidity, some being left with 
scarcely a ton in stock. E 

The demand for hematite pig iron is very good, and mixed 
numbers are hardly procurable under 51s. per ton for early delivery, 
while some makers quote 52s. and 523. 6d. Sales at anything less 
than 51s. can hardly prove profitable to the makers, who have to 
pay anything like present prices for ore. The cost of producing 

ematite iron has undoubtedly gone up a good deal during the last 
quarter, far more than has ordinary Cleveland iron, and selling 
prices have not advanced in proportion. The current quotation for 
average Rubio ore, delivered Tees, has been put up to 15s. 6d. per 
ton. The directors of the Tees Furnace Company, Limited, on 
Tuesday resolved to blow out the last of their four furnaces at the 
Teesside Ironworks, Middlesbrough, and thus the works will be 
brought to a complete standstill. The furnace has been producing 
hematite iron. 

The following is a record of the pig iron exports from the 
Cleveland district each year since 1886 :— 





Coastwise. Foreign. Total. 

Tons. Tons. Tons. 
1886 451,820 381,735 783,555 
1887 444,951 369,343 . 814,294 
1888 467,875 470,509 938,384 
1889 410,183 549,128 .. .. 959,311 
1890 814,637 489,571 .. .. 804,208 
1891 491,115 412,216 .. .. 903,331 
1892 304,168 359,319 663,487 
1893 482,745 492,406 975,151 
1894 508,816 487,872 996,688 
1895 .. .. 518,232 .. 529,168 1,047,400 
1896 553,964 .. 684,968 1,238,932 


Both coastwise and foreign shipments were the beston record. Te 
Scotland, Germany, and Italy the exports have never before been 
exceeded. The following is a statement of the quantities of pig 
iron sent from the Cleveland district to the chief countries during 
each of the last three years :— 


1894, 1895. 1896. 

Tons. Tons. Tons. 
Scotland 412,805 410,191 427,610 
Germany 151,722 146,317 237,233 
olland 61,587 64,530 121,691 
Italy . 56,479 72,531 85,940 
Russia .. .. 41,590 67,394 36,718 
Belgium... 28,227 23,304 48,743 
| ea 23,883 18,926 .. 28,422 
Norway and Sweden 39,992 43,576 .. 46,018 


Work is fully resumed at the finished iron and steel manufac- 
tories, and is very brisk in all branches. The situation is decidedly 
healthy, and the outlook favourable. Good orders are in hand, 
and inquiries are numerous, so that producers have no difficulty in 
maintaining their prices; indeed, the tendency is generally up- 
wards. The works of the Stockton Forge Company, in Norton- 
road, Stockton, originally the property of Mr. Joseph Dodds, the 
first M.P. for the borough, have been purchased by Messrs. Charles 
Arthur Head and Thomas Wrightson, directors of Head, Wright- 
son, and Co., Limited, Teesdale Iron and Engineering Company, 
Thornaby-on-Tees. The establishment has only been worked on a 
small scale for some time, and has been in the hands of a receiver. 
It is adapted for the production of bridge work, boiler work, and 
forgings. The Eagle Foundry at Stockton has been reopened this 
week by Messrs. J. Mainwaring, J. Tickell, and H. Pitt, who will 
trade under the style of J. Mainwaring. 

Mr. J. J. Henderson, who has been for thirty years connected 
with the Teesside Ironworks, Middlesbrough, latterly as the secre- 
tary of the company, has d busi at Middlesbrough 
as a coal, coke, and iron merchant. Mr. G. T. Nicholson, 
A.M. Inst. C.E., of Sunderland, has secured the post of assistant 
engineer under Mr. Henry Thwaites, chief engineer to the Cape 
Government at Table Bay. 

Most of the ironfounders have advanced their prices, because of 
the excellent demand for their products, and also because higher 
prices are needed to cover the increased cost of manufacture. All 
materials are dearer than they were, and their cost tends to 
increase. Cast iron railway chairs are at £3 net at works; cast 
iron plain girders, £5 to £6 ; cast iron columns, £5 to £6 ; and Sin. 
to 8in. pipes, £4 12s, 6d. to £5. 

At the shipyards of Messrs. Ropner and Sons, and Craig, Taylor, 
and Co., at Brockton, the platers’ helpers are on strike because 
the platers refuse to pay them the quarters lost to them conse- 

uent on the platers not turning up to work. The helpers are 
depeutent on the platers for employment, and hitherto the helpers 
have received payment when they could not work by reason of 
the absence of the platers. 

An unfortunate dispute, which is likely to affect the shipyards 
throughout the North-East of England, has sprung up, and notices 
have been posted on the I'yne, Wear, and the Hartlepools. It 
arises owing to the refusal of the members of the Boilermakers’ 
and Iron and Steel Shipbuilders’ Association, at the Walker ship- 
yard of Sir W. G. Armstrong and Co., to abide by and work under 
the recent arbitration award made between the society and the 
drillers and caulkers concerning the demarcation of work dispute. 
It is to be hoped that the officials of the society will be able to 
induce the men to adjust their difficulty without bringing about 
a cessation of work. 

Mr. Fred Angus, of Middlesbrough, bas introduced a patent 
folding and collapsible anchor. He contrives that the same two 
bolts which hold the stock and flukes extended ready for use are 
made to hold the same close alongside the shank for stowing-away 

urposes. When stowed away it occupies very little room, and is 
complete and ready for being brought into action. 

The coal trade continues to show improvement, and prospects 
are favourable. The Northumberland steam coal business is 
brisker than is usual at this season of the year, and some advance 
in prices is to be recorded. In Durham, and especially in the 
West, where a revival in the iron and steel trade is always more 
felt, the pits are working well, and deliveries of coke are heavy. 
About 13s. 6d. per ton delivered at Middlesbrough furnaces is 
paid for an average coke. At Tyne Dock, which is the largest coal- 
exporting dock in the world, the shipment of coal last year reached 
5,744,097 tons, this being 314,511 tons more than in 1895, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE past week has been a comparatively quiet one in the Scotch 
iron and steel trades. It is still at the New Year holidays rather 
than at Christmas that the working classes are set at liberty, and 
at the iron, steel, and engineering works of the Clyde there has 
been very little doing this week. Work was nominally to have 
begun on Wednesday morning, but in reality in many instances it 
has not been resumed at all this week. 

The pig-iron market was closed from Thursday of last week tili 
Tuesday, and since that time there has not been a great deal of 
business, Scotch warrants have been done from 483. 7d. to 
48s, 94d. cash, and 49s. 04d. to 49s. 14d. one month. There was a 
considerable inquiry for ordinary Cleveland warrants for delivery 
at 41s. 1d. and 41s. 14d. one month, the cash price r‘sirg from 
40s. 84d. to 40s. 10d. per ton. Cumberland hematite warrants sold 
from 50s, 114d. to 51s. 1d. cash, and 51s. 4d. to 5le, 54. one month, 
Business took place in Middlesbrough hematite at 49s. 7d. to 
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49s. 10d. cash, and 50s, 13d. to 50s. 2d. one month. Merchants 
are quoting 54s. 6d. per ton for Scotch made hematite delivered on 
trucks at the steel works. 

The values of. Scotch makers’ pigs are firm, the lower qualities 
being indeed 3d. per ton dearer than they were a week ago. 
Govan and Monkland, Nos. 1, are quoted f.o.b. at Glasgow 
493s, 6d.; No. 3, 48s. 3d.; Wishaw and Carnbroe, No. 1, 49s. 9d.; 
No. 3, 483. 6d.; Clyde, No. 1, 51s. 6d.; No. 3, 493.- 6d.; Calder 
and Summerlee, No, 1, 523.; No. 3, 49s. 6d.; Gartsherrie, No. 1, 
53s ; No. 3, 503.; Coltness, No. 1, 54s.; No. 3, 50s. 6d.; Glengar- 
nock, at Ardrossan, No. 1, 51s. 6d.; No. 3, 48s.; Eglinton, at Ar- 
drossan and Troon, No. 1, 493. 6d.; No. 3, 47s. 6d.; Dalmellington, 
at Ayr, No. 1, 49s.; No. 3, 47s.; Shotts, at Leith, No. 1, 52s. 6d.; 
No. 3, 50s. per ton. 

Since last report two additional furnaces have been placed on 
hematite pig iron, one at Calder and another at Govan, and at the 
last-mentioned works an extra furnace has also been lighted to 
produce ordinary pigs. There are now thirty-five furnaces making 
ordinary, thirty-nine hematite and six basic iron, the total of 
ry blowing in Scotland, comparing with seventy-nine at this 
time last year. 

The Scottish Jronmasters’ Association has issued the following 
table of the production, consumption, exports and stocks, of Scotch 
pig iron—including hematite and basic—for the year 1896 :— 




















1896. 1895, j|Increase. Decrease 
Production, as per makers’ returns 1,180,005 {1,096,912 | 83,098 ~ 
Consumption— | 
In foundries .. .. .. .. .«.| 154,380] 126,661] 27,719 _ 
In malleable iron and steel works, 686.762 | 534,430 | 152,332 — 
$41,142 | 661,091 | 180,051, — 
Exports — 
Foreign 187,784 | 115,785 21,949 - 
Coastwise = 169,189 | 193,648 - 24,459 
Rail to England 4,395 4,363 32 =. 
811,818 | 313,796 — 2,478 
Total consumption and export ../1,152,460 | 974,887 | 177,573 = 
Stocks, as on 3lst December— 
In Connals stores... .. .. 363,072 | 346,003, 17,069 _ 
In makers’ yards .. 145,097 | 134,621) 10,476 — 
508,169 | 480,624 7,545 — 
Number of furnaces in blast on 
Slst December .. .. .. .. 80 79 _ a 
Average number of furnaces in 
74 - 


blast forthe year .. .. .. 80 

In the manufactured iron and steel branches, th<re has been 
very little doing this week, but the tone of these markets is quite 
firm, and the outlook is regarded as quite satisfactory, there being 
abundance of work in hand and encouraging prospects as to the 
future. 

Messrs, Cayzer, Irvine, and Co., of the Clan Line, Glagow, have 
ordered four large cargo-carrying vessels from Messrs, Doxford 
and Sons, of Sunderland. 

The shipments of Scotch pig iron in the past week amounted to 
5813 tons, compared with 2548 tons in the corresponding week. 
The arrival of pigs at Grangemouth from the North-East Coast of 
England have been 7310 tons, against 9839 tons in the same week 
of last year. 

In the coal trade business has been quiet, coals for manufacturing 
purposes being especially in poor request in consequence of the 
holidays. The prevalence of cold weather, on the other hand, has 
increased the inquiry for household coals for domestic use. The 
shipments for the past week were also good for the holiday season, 
amounting at the whole of the Scotch ports to 121,839 tons, com- 
pared with 2548 in the same week of last year. There isno change 
in prices in the Glasgow district. Business is quiet in Fifeshire 
and in Ayrshire. At the ports of the latter district best house 
coals are quoted 7s. to 7s. 3d., steam and main 63, 9d., triping 
5s. 10d., and dross 3s. to 3s. 6d. per ton. 

The coalmasters of Mid and East Lothian have advanced the 
wages of their colliers 5 per cent., the increase taking effect from 
the present week. The leaders of the miners in the West of 
Scotland are urging the men to claim a second advance of 6d. per 
day, their wages having been raised by that amount in November 
ast. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE was a large meeting of colliers held on Monday near the 
colliery of the Dowlais Company at Aberdare Junction, and 
though the weather was exceedingly bad, the meeting was carried 
to a close, and a resolution framed, directing all colliers to keep 
away from the colliery until the dispute is settled. No amount of 
discussion, one side or the other, will settle the dispute as to 
whether the seam is the 4ft. or the 6ft.; but this fact should 
prompt the men to resume work, that the coal is amongst the 
tinest steam in South Wales, containing, I hear, 89 per cent. of 
carbon, and is certain to have a great demand. This week a 
quantity was sent to Scotland. I am surprised that no mediator 
comes forward to persuade the men to give a month, or a three 
months’ trial, and then compare results with neighbouring collieries. 

A meeting of the Coalowners’ Association was held in Cardiff, 
on Saturday, Mr. W. Thomas presiding. The chief business, 
which was brought forward by Sir W. T. Lewis, Bart., was to 
consider the provisions of the New Truck Act as affecting the 
collieries of the district, and also certain clauses of the New Mines 
Regulation Act, and a committee was formed to watch the interests 
of colliery owners in the matter. 

Reference was also made to the committee appointed to go 
thoroughly into the dispute of the Dowlais, Cardiff, colliers, to 
hear evidence of owners and men, and the committee unanimously 
resolved to accord to the company the fullest support of the 
Association, financially and otherwise, in the attitude the company 
takes in regard to the matter. 

On Thursday night last operations ceased at the Penrhiw Colliery, 
Pontypridd, the property of Messrs. Crawshay Bros., Cyfarthfa, 
and this has thrown over 500 men out of work. In the district the 
alleged cause for this is stated to be the cost involved in raising 
coal and pumping water. This is not the only serious mishap in 
the coalfield, for on Saturday the Maindy Colliery of the Ocean 
Company stopped, involving from 800 to 1000 men. Two import- 
ant collieries of this company, the Maindy and Bwllfa, are now 
stopped, but in each case, I learn, work will be resumed after the 
company has sunk to the deep. 

I regret to announce another colliery disaster, this time in the 
Swansea district, in one of the dry semi-bituminous mines at 
Loughor, known as Broad Oak. On Tuesday morning, just as the 
night repairers and others were leaving work, an explosion 
occurred, killing five men and injuring two others, The number 
of men employed is seventy, and in a short time the whole of 
these would have been in the pit. H.M. Inspector was soon on 
the spot, and a rigid inquiry is certain. The colliery was worked 
by locked lamps. 

The steam coal trade is rather quieter than one could wish, as 
after the holidays a little more liveliness is expected. Last week 
there was some degree of briskness. Mid-week on ’Change, 
Cardiff, it was reported that though attendance was good business 
was not marked, chiefly, it was thought, on account of delayed 
tonnage by stress of weather. Every season rings the knell of the 


the Bristol Channel. Steamers, and the larger the better, are in 
best requisition. This week a French schooner with coal from 
Cardiff came to grief off Mumbles Head. 

Prices show some degree of firmness, and with improved weather 
an improvement in trade is likely. House coal is in good demand, 
Cardiff quotations this week are as follows :—Best steam, 10s. to 
10s. 3d.; seconds, 9s. 3d. to 93. 6d.; drys, 9s. to 9s. 6d.; best 
small, 4s. 9d. to 5s.; seconds, 4s. 3d. to 4s. 6d.; drys from 4s. 
House coal :—Best, lls.; No. 3, Rhondda, 10s, 9d.; brush, 9s. 3d. ; 
small, 83.; No, 2, Rhondda, 8s. to 83. 6d.; through, 6s, 3d.; 
small, 4s. 6d. Swansea prices:—Anthracite, lls, to lls. 6d.; 
seconds, 93. to 103.; ordinary, &s. to 8s, 6d.; culm, 3s. 6d. to 3s, 9d. ; 
steam, 93. 3d. to 10s.; seconds, 8s. 3d. to 9s,; bunkers, 7s, to 93, 
House coal :—No. 3 Rhondda, 103. to 10s. 6d.; through, 9s. to 
9s. 6d.; small, 7s. to 7s. 6d.; No. 2 Rhondda, 83, 6d. to 9s. 6d.: 
through, 7s. 3d. to 7s. 9d.; small, 5s, 3d. to 5s. 9d. cash thirty days 
less 25. Patent fuel, 9s. to 9s, 6d. Ruling quotations in 
Cardiff are 9s. 9d. to 10s. 3d. Pitwood, 17s. 6d. Coke, 14s, 6d, 
to 22s. 6d., trade good. The coal trade, Swansea and Newport, 
Mon., is fairly brisk. 

Now that the strike amongst the Dowlais fitters is ended, it is 
interesting to note—and it will be a warning for future guidance— 
what this ill-judged step has cost the men. I am enabled to do 
this, thanks to a Dowlais resident. About 250 men and boys came 
out on strike in the first instance, and taking the average rate of 
wages for nearly fifteen months to be 17s. 9d., close upon £10,000 
was lost in wages. Itis further calculated that a good deal of over- 
time would have been earned, say, another £2000. Jer contru, the 
men received £8000 from the Amalgamated Society of Engineers, 
and by this sum the Society is the poorer, and the strikers have 
not a solitary advantage to place on record. 

There is a good deal of animation in all parts of the iron and 
steel district, and at all the leading works the extensions making, 
increased furnace power, &c., indicate a settled faith in the steady 
maintenance of an improving trade. 

At Ebbw Vale, Cyfarthfa, and Dowlais, important changes are 
on foot. At Tredegar work is resumed, and rail orders are in 
hand. Amongst the rail clearances of the week were several from 
Newport, Mon., for Highbridge, one of 800 tons foreign from 
Cardiff, and one of 300 tons railway work from Buenos Ayres 
from Newport, Mon. In the Swansea district one ofthe two furnaces 
was at work at the Duffryn Steel Works, the other being under 
repair. The new bar mill at Wright and Butler's is fast approach- 
ing completion. The Mannesman Works are sending to all parts 
of the globe, and the substantial orders placed ensure a long con- 
tinuance of activity. In the Briton Ferry district the output last 
week was as large as usual, and at the steel works and the Albion 
Works the only complaint is, that the demand has outstripped the 
supply. 

4 the tin-plate districts the revulsion is very marked, and where 
not long ago despondency reigned, there is the utmost buoyancy. In 
some quarters expectations are almost too high, as, for example, 
it was stated by members on ’Change, Swansea, this week, that 
some makers are in possession of sufficient orders to keep them 
busy all the year. There is no doubt an improvement in American 
prospects, and no one can deny that a steady growth has taken 
place in continental trade, and to the Far East. The only dark 
spot in the Swansea district is Morristown. 

Last week, partly owing to holiday influences and non-arrival of 
tonnage, exports were small. The total from Swansea was limited 
to 19,589 boxes, while the quantity received from works totalled 
41,766 boxes, leaving stocks at 161,729 boxes. 

An improvement has taken place during the week in the arrival 
of cargoes of ironore from Bilbao. Blaenavon, Uyfarthfa, Dowlais, 
and Ebbw Vale had substantial consignments. Swansea prices 
show an advance, Tafna selling at 14s, 6d. and Rubio at 15s, 3d. 

The latest report, iron and steel, on ‘Change, Swansea, was in 
many respects satisfactory. Glasgow pig, which has been tiuctuat- 
ing a little, left off with upward tendencies, The demand for 
rails and steel bars was reported strong. Quotations were as 
follows :— 

Glasgow warrants, 48s. 84d. to 48s, 9d, Middlesbrough, No. 3, 
40s, ld.; hematite, 49s. 10d. Welsh bars £5 lds. to £5 17s, 6d. 
Sheet iron, £6 153, to £6 17s, 6d.; steel the same. Bessemer steel 
bars, £4 7s. 6d. Siemens, best, £4 10s. Steel rails, heavy, 
£4 12s, 6d. to £4 153.; light, £5 12s. 6d. to £5 15s, Tin-plates, 
Bessemer cokes, 10s. 3d. 10s. to 103. 6d. Siemens, coke finish, 
10s. 6d. to 10s. 9d.; ternes, per double box, 28 by 20 C., 18:., 
183, 9d. to 22s.; best charcoal, 13s, 6d. to 14s, 6d.; wasters, 6d. 
to ls. per box less. Block tin, £58 15s, to £58 16s. 3d. 

I am glad to report, on the eve of my despatch, that a settle- 
ment has been arrived at with the Abercarn tin-platers. For 
the present the men concede 12} per cent. off the 1874 list, in 
February the 1874 list to be conceded. 

The fine steamship Morgantic, Wilson Furnace line, is at 
Milford repairing, and will take out 500 tons bunker coal, 

There is a bitch at the Upper Forest tin-plate works since 
Friday last, owing, it is currently stated, to divided counsels in the 
directorate. There is some degree of friction amongst the Fern- 
dale colliers, and at a recent meeting the Permanent Fund came 
in for a certain amount of condemnation. It is well that the 
Ferndaie men are not in the majority. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE continental iron market is, on the whole, rather quiet, but 
no change either upwards ordownwards can be noticed in prices, and 
the slight falling off in the demand for some articles has in no wise 
affected the general tone, which continues very firm. 

Pig iron is in steady request on the Silesian iron market, and the 
different sorts of malleable iron are also in good call, with the 
exception of plates, for which only a very poor demand has been 
coming in on foreign account during the last few weeks, and local 
consumption has also been very limited. A brisk employment is 
reported to be going on at the steel works, which are all more or 
less complaining of the continued scarceness in pig iron. In tubes, 
castings, and in the smaller articles of manufactured goods, a 
healthy trade had been doing up to now, but just before and after 
Christmas the usual quieting down has, of course, been felt here as 
well as in other departments. 

In Austria-Hungary the iron business has, during the least week, 
been even more limited than before, and as quotations have not 
altered and the general tone of the market is exactly the same as 
during previous weeks, nothing of interest can be related. 

The demand for iron and steel on the French iron market has 
been satisfactory, though not extensive, and there is a regular 
activity going on in the different departments, prices being, as a 
rule, firm. Girders quote 175f. p.t.; merchant bars, 170f. p.t. 
free Paris, 

The accounts that are given of the Belgian iron industry are 
this week less brilliant than formerly; few orders have been 
booked, and there is altogether a certain reserve noticeable, but 
that will not last long, and towards the end of the present month 
the iron market will probably have regained its former brisk and 
healthy condition, 

The slackening off in demand which generally characterises the 
holiday season has been rather less conspicuous this year on the 
Rheni-h-Westphalian iron market, orders coming in regularly in 
most departments, and so the works are still quite busy. Nothing 
of particular interest can be told regarding the different depart- 
ments ; suffice it to say that prices retain their firmness, and that 
there is altogether a healthy and hopeful tone noticeable in the 
general iron and steel industries. 

In 1895 value of import to the Cameroons district is stated to have 
been as follows :—Arms, M. 89,906, against M. 213,667 in 1894 ; 





old-fashioned schooners, which generally have a hard time of it in 





iron and iron articles, M. 263,146, against M. 307,180 ; corrugated 


sheets, tin, and zinc articles, M. 26,560. against M. 67,051 ; instry, 
ments and machines, M. 18,153, against M. 34,331; copper ang 
brass articles, M. 34,471, against M. 35,542; boats, M. 53,578 
against M. 50,569. Value of import to Togo was for 1894; 
Instruments and machines, M. 9222, against M,. 5235 in 1893. 
arms, M. 38,508, against M. 71,529; iron and iron manufactured 
goods, M. 68,776, against M. 78,052; copper and _ various article 
in metal, M. 31,786, against M. 11,830; boats, M. 7992, againg 
M. 8936. Value of import to German East Africa was for 1895 
in rupees (1 rupee = M. 1'13):—Bars, rails, and tubes, 72,906 : 
plates and tin articles, 7452; corrugated sheets, 43,684 ; iro, 
household articles, M. 44,961 ; tools, 96,617 ; arms, 17,782 ; wire 
nails, screws, 23,572 ; copper and brass articles, 17,245; instr. 
ments, 18,632; railway carriages and tramway cars, 55,090 ; boats 
39,211. Value of import to South-West Africa was for 1894 wi 
iron, M. 5150; iron manufactured gcods, M. 32,480 ; corrugated 
sheets, M. 14,000; wire, M. 3500; agricultural implements 
M. 2140; tools, M. 2720. Total German export to the Germay 
Colonies is estimated to the value of about M. 700,000 for 1895, 
against M, 826,000 for 1894. 

German foreign trade in November, 1896, is stated to have bee 
in tons: Import, 3,424,442, against 3,079,718 in November, 189), 
plus amounting to 344,724. Total import during the first eleven 
months of 1896 amounted to 33,425,330 t., against 29,744,470 ¢, 
Export was 2,370,305 t., against 2,217,136 t., tor November, 1894 
while during the first eleven months of 1896 export amounteg 
to 23,446,612 t., against 21,569,572 t. for the corresponding period 
in 1895, 

It is notorious that England stands at the head of all the cog). 
producing countries, Lately, however, America has become ay 
important rival, for while in the first-named country annual output 
only rose from 165 million tons in 1880 on 212 million tons in 189), 
production of coal in the United States rose, during the same 
period, from 71 million tons on 193 million tons, German output 
in coal increased from 65 million tons in 1880 on 158 million tong 
in 1890, and on 193 million tons in 1805. The fourth place, which 
was formerly held by France, has of late been taken by Austria. 
Hungary, production of coal in that country having, since 158), 
increased from 17 million tons to 34 million tons, In 1895 France 
only yielded 30 million tons of coal; Belgium, where output in 
coal was till 1880 considerably higher than in Austria-Hungary, 
now produces only 23 million tons. Though Russian output » 
coa! has doubled since 1889, the quantity produced in 1895 only 
amounted to 8 million tons, and all other countries, so far a 
statistical figures can be obtained, only produced about 14 million 
tons in 1895, 








THE NEWPORT HARBOUR COMMISSIONERS 
WEEKLY TRADE REPORT. 

The demand for steam coal 

House coal shipments are 

The iron 


Goop attendance on ’Change. 
continues good, with prices very firm. 
good, with prices steady. ‘Tin-plates in fair demand. 
and steel works are all fully employed. 

Coal: Best steam, 8s. 9d. to 9s.; seconds, 8s, 6d.; house coal, 
best, 1ls.; dock screenings, 5s. 3d.; colliery small, 4s. 6d. to 4s. 9d.; 
smiths’ coal, 6s. 3d.; patent fuel, 10s." Pig iron: Scotch warrants, 
48s. 64d.; hematite warrants, 5ls. 24d. f.o.b, Cumberland 
Middlesbrough No, 3, 40s. 11d. prompt ; Middlesbrough hematite, 
493, 1ld, Ironore: Rubio, 14s. 9d.; Tatna, 14s, 6d. Steel: Rails, 
heavy sections, £4 12s, 6d. to £4 15s.; light ditto, £5 5s.; Bessemer 
steel tin-plate bars, £4 10s. to £4 12s, 6d.; Siemens steel tin-plate 
bars, £4 123, 6d. to £4 15s.; all delivered in the district, cash, 
Tin-plates: Bessemer steel, coke, 10s. dd. Siemens, coke tinish, 
10s. 6d. Pitwood: 18s, 


£49 10s, 6d.; Straits tin, £58 15s. Freights steady. 
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LAUNCHES AND TRIAL TRIPS. 


Messrs, HARLAND and WoLF¥ launched from the Queen’s Island 
on Tuesday last a large twin-screw steamer named the Delphic, 
the latest addition in the fleet of the White Star line. The new 
vessel is 475ft. leng by S5ft. beam, her gross tonnage being about 
9000. Sho will be employed in the New Zealand trade, 

The Harald Haarfager, the first battleship of modern type built 
for the Royal Norwegian Navy, was launched on the 4th inst. frou 
the Walker Yard ot Sir W. G. Armstrong and Co., the naming 
ceremony being performed by Madame Stang, who is said to bes 
direct descendant of Harald Haarfager, first King of Norway, 
The vessel is 280ft. long, of 3500 tons displacement, and will be 
armed with twenty quick-firing guns of various calibres and tw 
torpedo tubes. Her armour belt varies from 7in, to din. in thick 
ness, 

The suction pump hopper dredger Casuarina, recently 
launched by Messrs, Fleming and Ferguson, Ltd., shipbuilder 
and engineers, Paisley, has just completed her speed and dredging 
trials. The latter were carried out on the Bar at Irvine, and the 
powerful centrifugal suction pumps with which the vessel & 
equipped were found to be capable of raising 900 tons per hour o 
solid sand and gravel from a depth of 35ft. On her loaded speci 
trials she maintained a mean speed of fully 10 knots. The dredge 
is fitted with a direct-acting ceutrifugal pump by Messrs, J. and f. 
Gwynne, of London, and is provided with their special arrangemet! 
for conveniently bringing suction pipe inboard. Hopper doors a 
raised and lowered by the builders’ improved steam winches. The 
Casuarina, has been built to the order of the Queenslani 
Government for work at Brisbane Harbour, and she leaves for thei 
port directly after her trials. 

On Monday, the 4th inst., there was launched from the yard‘! 
the Tyne Iron Shipbuilding Company, Limited, of Willingto] 
Quay-on-Tyne, a steel screw steamer of the following dimensiot', 
viz.:—Length, 365ft.; breadth, 47ft.; depth, 29ft. 9in.; and 
class 100 Al at Lloyd’s on the three-deck rule. This vessel bi 
water ballast fitted right fore and aft on the cellular system, an? 
is also fitted with all modern improvements for the rapid loadive 
and discharging of cargo, including seven double-cylindered steat 
winches, direct-acting steam windlass, large donkey boiler, steat 
steering gear by Messrs. Caldwell and Co., Limited, and Hastie: 
screw gear aft. The engines, which are to be supplied by th 





expansion type, having cylinders 27in., 43in., and 72in. by 40i0 
stroke, and working at a pressure of 1701b. On leaving the wa}: 
the vessel was named the Fitzclarence by Mrs. Bone, of Nort) 
Shields, 








CATALOGUES. 





In issuing this list Messrs. Peckett and Sons have made a selection 
engines which, after long experience, they confidently recommet! | 
as being suitable to the work to be done on branch and miner 
lines, and at collieries, ironworks, mines, tin-plate works, g#) 
works, docks, quarries, &c, The list only represents a sii) 
number of the engines made by this firm, but most of the engivé 
described are in stock ; they are all of 4ft. 84in. gauge. Rept? 
duction of a number of photographs of tank locomotives are giv 
in the list, and to each illustration is appended a list of the msl 
dimensions, and duty of the engine figured. ; 








TuERE is a strike of marine engineers at Melbourlé) 
Australia, which appears likely to extend to all Australian ports” 
The chiet objection of the shipowners is to recognise the rules“ 








the Union as binding. 


London Exchange telegram: Copper, § 


North-Eastern Marine Engineering Comyany, are of the triple = 


MEssks. PECKETT AND Sons, of the Atlas Locomotive Works] 
Bristol, have sent us a copy of the latest revised list of their engin® | 
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THE PATENT JOURNAL. 


Condensed from ‘‘ The Mlustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


* When inventions have been ‘‘ communicated "’ the 
name and address of the communicating party are 
printed in italics. 


21st December, 1896. 


29,231. Borr.es, J. Dakers, Aberdeen, 

99,282. Stark TREADS, J. T. Andrews and G. E. Mon- 
tagnon, London. 

29,933. Fiy Case, W. Chalkley, Winchester. 

99,234. Tires for Cycies, C. Grayson. Liverpool. 

99.235. Lockinc Winpows, C. Hartnell-Sinclair, 
London. 

99,236. SrapLes, H. H. and A. Turner.—(A. Turner, 
United States.) 

29,237. TrrE, C. J. Davies. Cheltenham. 

8. HaNDLE Bars, F. W. Stroudley, Manchester. 

99,239, VALVE Gear, F. W. Webb, Crewe. 

99,240. Locomotive Enatngs, F. W. Webb, Crewe. 

99,241. Screw Stopper, T. L. Poidevin, Guernsey. 

99,242. CaBIN Hook and Eyr, W. F. Allpress, London. 

99,243. FASTENING Tires, J. Murray, Stirling. 

99,244. SPRINKLER VALves, G. Mills, Radcliffe. 

29,245. Fire Doors, W. T. Hobson, London. 

99,246. Burnina O1Ls, J. Cole and J. E. Zealey, 
London. 

99,247. Street Guity, W. F. Crowther, York. 

99,248. CARRIAGE, J. W. Petavel, Sheffield. 

49. INKsTANDS, A. M. d’ Andria, Stretford, Lancs. 
. StopPinG Horses, H. Boulton, Longport. 
Coatinc Steet, R. D. Burnie and W. T. 


* 
* 



















9,252. Packine Foon, C. E. Fitzgerald and G. Pres- 
cott, Dublin. 

99,258. Hat FasTENER, M. 
Devon. 

99,254. Biscuir Currers, W. 

anson, Glasgow. 

5. GRINDING GLass, H. 

nro, Bristol. 

29,256. CARPENTERS’ Cramps, L. Haberland, Sheffield. 

257. Hoops, T. Ward, Sheffield. 
8 — Boxes, C. G. Beechey and A. T. Wright, 

rpool,. 

9. ILLUMINATED Sioans, E.G. Pulford, Liverpool. 

. Heatine Water, T. Oldfield, Halifax. 

$1. CoLovRED Puoros, G. J. Sershall, Birmingham. 

262. Cuatns, A. Felstead, Loughborough. 
63. CyoLe Gear, C. J. Whitehall, Nottingham. 

264. Sink Trap, H. J. 8S. Cross, Jersey, 

5. VeLoctpepes, J. F. Wiles. Jersey. 

. PorRTABLE Tent, H. J. Rofe, Manchester. 

29,267, EXHIBITING ADVERTISEMENTS, T. Taylor, Man- 
chester. 

29,268. WeaTHer Suievp, H. H. Shepherd and W. H. 
Lauder, Dublin. 

29,269. Tires, F. 1. Gibbs and W. Wright, Birmingham. 

29,270. CLostna Doors, R. Macgregor, Hull. ' 

. Coat Vases, W. R. Selkirk, London. 

2. Rarpway Cuarr, G. F. Martin, Eastleigh. 

73. StRAtNER, M. Cates, Bristol. 

29,274. Preventino Accipents, W. H. Taylor.—(A. 

Coulter, Russia.) 

9, Scrap Books, C. B. 
London. 

29,276. zene and Wueexs, J. Shepherd, Davenport, 

; rire. 
77. Pepa, T. Cadd, Birmingham. 

9.278. FLower Stake, W. J. Norman and A. F. Craw- 
ford, Alloa. 

29,279. Drivinc Mecuanism, G. H. T. Plog and E. 
Helbing, London. 

29,280. ATTACHING MupGuarps to Cycies, A. G. Pem- 
berton, Rickmansworth. 

29,281, Ain CHamper for Hats, H. Dunne and E. 
Higginson, Liverpool. 

29,282. Exvetopes, J. H. Kenny, London. 

29,283. ReseTtinc Trap for Vermin, A. Pflueger.—(C. 
Bender, Germany.) 

29.284. Extractinc Go ip from Ores, J. B. Torres, 
London. 

285. Frre-aLarms, T. B. Weare, London. 

9,286. Cans, M. Ams, London. 

287. Topacco Pipes, A. G. Trendell, London. 

29,288. TREATMENT of Sewace, W. B. Bottomley, 
London. : 

29,289. Toy, G. M. Kipp, London. 

Puuteys, 8. H. Berry, London. 

. WEIGHING Macuines, P. A. Depaepe, London. 

2. Pygumatic Tires, G. 8. Gulston, London. 

Emsossino Paper, F. W. Mohr, Longport 

4. Licatine Cycies, G. R. Holroyd, Guildford. 

. Cyotes, G. R. Holroyd, Guildford. 

. Borries, E. Cumming, London. 

. Founrary, V. Dischka, London. 

29,298. Steam Generator, W. L. Philip, London. 

29,299. Printine CyLinpRicaL Opsects, G. Eickhoff 
and P. E. T. Juhl, London. 

29,300. Wrencues, J. C. H. van Duyl, London. 

29,301. ACETYLENE, P. de Résener and H. Luchaire, 
London. 

29,302. BorrLe Opener, A. Holt, London. 

29,303. ExpLosion Enoines, W. Rowbotham, 
mingham. 

29,304. TorLeT Pap, The Homocea Company, Ld., and 
C. H. McLean, London. ; 

29,305. DeTacHING Pyeumatic Tires, J. C. H. van 
Duyl, London. 

29,306. Seconpary Batteries, A. Heil, London. 

29,307. Evectropes, A. Heil, London. 

29,308. Pipes, W. E. Williams and R. 
London. 

29,309. Marine Grasses, F. O. Bynoe and C. Beck, 
London. 

29,310. Laper, A. K. Gould and H. M. 
London. 

29,311. Bac-MAKING Macuine, H. J. Conway, London. 

29,312. Cycie Lamps, J. C. B. Townsend, London. 

MRE. Srareons Mvsicat InstruMENTS, P. Ehrlich, 

ndon. 

29,314. Preumatic Tires, J. McLaren, T. Pfister, and 
E. Barthels, London. 
29,315. PRessinc EARTHENWARE ARTICLES, J. P. Guy, 
London, . 
29,316. HoLLow EARTHENWARE VessELs, J. P. Guy, 
London. 

29,817. Extractive Gotp from Orxs, P. E. Serrant, 
A. E. Ragetly, and F. G. H. Marvelle, London. 

29,318. Gavors, W. Stagg and R. T. and J. G. Glover, 
London. 

29,319. ARTIFICIAL Gum, J. and W. 
hurst Hill, Essex. 

29,320. ACETYLENE, P. de Résener and H. Luchaire, 
London. 

29,821. Runnino Spanner, 8. J. Bland, Lincoln. 

cy TRI-BROMSALOL, J. Rosenberg, London. 

stone Topacco Pipes, H. Viertel, London. 

2 824. MiLk Can Covers, A. Gaulin, London. 

29,325. ArracHina ELKctrric LIGRT Guiopes, F. W. 

‘ Mayer, London. 

29,326. DiscHaraina Carco, A. J. Boult.—(J. W. 
Glaholm and C, Salmond, United States.) 

9827. SecuRIN Buttons to Garments, A. Spitzer, 

aon, 

py DRIVING Mecuanisq, F. Bordessoul, Liverpool. 
%,329. Friction Pawn Gear, P. Jensen.—(C. Weise 

‘ Russia.) 

~~ Screw Propriiers, W. March and J. Corp, 

. ondon, 

pap Gas Enoines, H. T. Crewe, London. 

*9,332. Motors, M. J. G., L. P. F., and F, A. X. Schoe- 

a London. 

oo Wasuers, F. W. Walker, London. 

Sone Funes, F. Day and W. A. Cordell, London. 

29'335 andrea Lockine Bars, L. B. Stevens, London. 
ue Musica IvstruMEnts, W. J. Beun, 


29,337, Tracers, A, H. Garot, London, 


W. T. Read, Beeralston, 
R. and J. Walker and G. 








Brecknell and E. M. 






and W, C. Leechman, 















Bir- 


Roderick, 


Rogers, 


J. Brown, Buck- 








29,338. MECHANICAL! Movement, G. G. Marks.—(The 
Camplell Printing Press and Manufacturing Com- 
pany, United States.) 

29,339. Dryinc Apparatus, J. von Biskupski, London. 

29,340. MecuanicaL Stoxers, I. 8. McDougall, London. 

29,341. Banpaces, E. Linz and I. Jelineck, London. 

29,342. Generators, D. J. Reynolds, London. 

29,348. PotisHinc Meta Batts, J. Vorraber, London. 

29,344. Rotter Bearinos for Carriages, G. Polack, 
London. 

29,345. EARTHENWARE Pipes, E. Edwards.—(L. Kohr- 
mann, Germany.) 

29,346. ComBINATION Locks, M. Willis and J. C. Smith, 
London. 

29,347. Brick Maxine, F. Gutteridge, London. 

29,348. Gavuoineo Device, H. A. Beatty and G. H. 
Wheeler, London. 

29,349, LINE-THROWING APPARATUS, J. D’Arcy-Irvine, 
London. 

29,350. Sores, G. F. 
Canada.) 

29,351. Ovens, C. R. Wedelin, London. 

29,352. Permanent Way of Rack-RaiLways, E. Strub, 
London. 

29,353. Brusnes, B. 8S. Baxter, London. 


Redfern.—(J. G. Pennycuick, 


22nd December, 1896. 


29,354. Foo Sianaxs, E. Jones and G. Kynoch and Co., 
London. 

54, Nauticat Instruments, J. G. Lovering, Manor 

ark, Essex. 

. Carns, H. Reade, Marple, Cheshire. 

57. Pneumatic Tires, 8. Cowper-Coles, London. 

29,358. Seats, D. E. Hipwell, London. 
1,359. Sanp Paper, W. B. Dixon, Hull. 

29,860. Tarcet Macuinery, A. Winser, Bristol. 

9 . Scissors, H. W. Harold, Stoke Ferry, Norfolk. 

as pm umMULATORS, W. H. Akester and M. Miroy, 
London. 

29,363. AccumuLATORS, W. H. Akester and M. Miroy, 
Loudon. 

29,364. Bearinos, W. B. Robathan and J. B. Rollason, 
Birmingham. 

28,365. TRANSMITTING Morion, W. J. Lancaster, Bir- 
mingham. 

29,366. Stoppinc Cycies, J. Leach, Blackburn. 

26,367. AppLyinc Breve. Gearino, H. F. Waldron, 
Sheffield. 

29,368. Rims, E. 
Wolverhampton. 

29,369. SianaL, R. Muschamp, Leeds. 

29,370. Drivine Gear, W. G. Potter, London. 

29,371. ScrewinG Soies of Boots, W. H. Dorman, 
Stafford. 

29,372. Sizer, R. Blacklock, Sunderland. 

29,378. Seats, F. Pendle, Birmingham. 

29,374. SunsHapgs, 8. E. Long, London. 

29,875. KEYHOLE Escutcurons, M. R. Cauch-Kavanagh, 
Glasgow. 

29,376. Bicycies, E. Wright, Coventry. 

29,377. Presses, J. Hill, Stoke-on-Trent. 

29,378. AuTo-caRs, A. G. Adamson and 
Glasgow. 

29,879. Lamp, F. E. Beaumont, Halifax. 

29,880. Mountinc PuHorooraPHic Fiims, C. 
London. 

29,381. Air Pump, J. R. Ockford, Stroud. 

29,382. Recepracies, C. E. Rowlands, Bristol. 

29,3838. Hook, W. B. Bach, Birmingham. 

29,384. Rartway Station ILLuminaTion, W. H. Gritton, 
London. 

29,385. InpicaTiInc Lamp Licutinea, W. H. Gritton, 
London. 

29,386. Ovens, R. F. Copeland, Longport, Staffordshire. 

22,387. Hooks, J. Barnes, Birmingham. 

29,388. Murries, ©. Wilcox and B. J. Hammersley, 
Birmingham. 

29,389. BicycLes, H. Johnson, Birmingham. 

29,390. SeLr-absusTInG Fork Enns, E. Heard, Liver- 
pool. 

29,391. TackLe Box, W. H. Kershaw and R. Jolly, 
Ashton-under-Lyne. 

29,392. Brake Suoes, J. McLachlan, Glasgow. 

29,898. SeLr-aLicninc Brarinos, G, F. Thompson, 
Liverpool. 

29,394. Speep Mecuanism, G. F. Thompson, Liverpool. 

29.395. DrauGut Propucer, T. Barter and G. Crees, 
Ross, Herefordshire. 

29,396. Saw Buiape, J. H. Howarth, Manchester. 

£9,397. Wasuinc Macuines, J. McDaniel, Glasgow. 

29,898. Printinc Envecopes, E. Fischer, Germany. 

29,¢ Gtoves, G. G. Brown, Plymouth. 

Biapes of Screw PrRope.uers, F. Wittram, 

London. 

29,401. WHISTLING Koehler, 
London. 

29,402. Prano ATTACHMENTS, J. H. Moyer, London. 

29,403. Tire TiGHTENING, J. Pollock, London. 

29,404. Kyitrinc Macuines, L. N. Williams, 
London. 

29,405. OrrerR Boarpbs, J. R. Davis, London. 

29,406. Sink Supports, J. Duckett and Son, Ld., J. 
Duckett, and C. Mercer, London. 

29,407. Makino Junction of Tuprs, E. Taylor, Bir- 
mingham. 

22,408. Vent, J. Allen, London. 

29,409. Prorectine Rivers, J. E. Humphris and C. J. 
Plim, Thame, Oxfordshire. 

29,410. Camera, O. Volkmann, London. 

29,411. Sirr Pump, S. 8S. Bromhead.—(/. H. Smiles, 
Australia.) 

29,412. Stays, J. 8. Grotty, London. 

29,4138. Tires, C. W. 
London. 

29,414. Tires, H. S. Burton, Oxford. 

29,415. Facttiratine Stupy of Lancuaces, H. Cannon, 
London. 

29,416. Speep Gear, J. L. Lemire, London. 

29,417. Tack Driving Macuines, C. Junge.—( The Good- 
year Shoe Machinery Company, United States.) 

29,418. Harness Bripies, J. F. Steele and H. V. 
Currie, London. 

29,419. Cranks, A. G. Mumford and A. Anthony, 
London. 

29,420. Grove Fastener, J. Steinberger, London. 

29,421. BLEACHING Pepper Skins, P. Cannell-Bunn, 
London. 

29,422. ManTLEs for Gas Burners, P. Cannell-Bunn, 
London. 

29,423, Cycte and VeasicLe Tires, H. B. Richardson, 
London. 

29,424. Preumatic Tires, J. Glover, London. 

29,425. CLEANING SewaGe Orr Gratinos, J. Smith, 
London. 

29,426. VARIABLE CycLe Gear, A. de T. Egerton, M.P., 
London. 

29,427. Pavement Licuts, J. A. Willmore, London. 

29,428. Brewers’ Lirt, N. P. Hibbit, London. 

29,429. Brick Kins, B. J. B. Mills.—(C. E. Coates and 
L. Hancock, United States.) 

29,430. Gear Cases for Cycies, J. G. R. Smyth, 
London. 

29,431. INFLATION of PNeumaTic Tires, H. A. Wickers, 
London. 

29,432. Cycte WHEE xs, T. A. Jarman, London. 

29,438. Potieys, C. Hoskins, London. 

29,484. Juco HANDLE, A. J. Mallett, London. 

29,485. Gas GenERATORS, D. Pemberton and J. Lewis, 
London. 

29,436. Pneumatic Tires and Rims, W. F. Sinclair, 
London. 

29,437. PHorogRaPHic 
Moh, Germany.) 

20,488. Crank Haneer Berarinas for Cycies, E. Aze, 
London. 

29,489. Knirrep Fasrics, G. F. Sumner, London. 

29,440. Bunos, H. Rosenthal, London. 

29,441. Lace Curtains, J. B. Wharton, London. 

29,442, ILLUMINATED Sion, J. U. Barr, jun., and H. A. 
Hulet, London. 

29,443. Or, Lamps, C. E. Truman, London. 

29,444. AUTOMATICALLY IGniTING Lamps, G. L. J. 
@’Orgeval and E. Amblard, London. 










A. Ricketts and A. B. Chavasse, 








T. Scott, 


Beck, 






Hanpie-Bark, A. H. 


Bernson and G. C. Savage, 


Neroatives, E, Edwards.—(0. 





29,445. ARTIFICIAL TEETH, J. J. Marchant, London. 

29,446. ORGANIC THERAPEUTIC PREPARATIONS, O. 
Imray.—(F. Hoffmann-La Roche and Co., Switzerland.) 

29,447. ACETOSULPHANILATE Sats, O. Imray. — (F. 
Hoffmann-La Roche and Co., Switzerland.) 

29,448. Garrer and Skirt Distenper, H. Wilson, 
London. 

29,449. CLorHes Boxes, M. Lyons, London. 

So Reaisters and Inpicators, G. L. Barnes, 
London. 

29,451. Baty Bearines, C. Wellin and W. T. Ball, 
London. 

29,452. Ink Hotpers for Pens, H. E. Hughes and C. 
Syrett, London. 

29,4538. FLusHinG APPLIANCES, T. Yorke and W. Pare, 
London. 

29,454. CrcLe Tires, H. H. Perkes and J. A. Romer, 
London. 

29,455. Ammonia Manuracturs, H. H. Lake. —(C. 
Pieper, Germany.) 

29,456. PHotocRaPHic View Finpers, H. H. Lake.— 
A. C. Mercer, United States.) 

29,457. VenHicLe WHEELS, E. Aze, London. 

29,458. Pneumatic Tires, H. J. Fisher, London. 

29,459. TupeLtess Pneumatic Tires, H. J. Fisher, 
London. 

29,460, PreseRvING Ecos, J, Fordred, London. 

29,461. CycLe Sranps, J. L. Benton and C. R. Bishop, 
London. 

29,462. Mountine Cyc.e Frames, E. Aukland, London. 

29,463. Sirrinc Macuines, 8. B. Bamford and J. Bat- 
tersby, London. 

29,464. CycLe Frames, F. W. East, London. 


29,465. CARPENTERS Bencues, L. M. Messinesi, 
London. 

29,466. ARTIFICIAL Ivory ArticLes, C. Deselle, Fils, 
London. 


29,467. Ore Smecrine Furnaces, L. Pictraschewski, 
London. 

29,468. Supstitute for Horsgnair, H. W. Langbeck, 
London. 

29,469. Low-warer ALARM, W. P. Thompson.—{F. F. 
Farlow, India.) 

29.470. Toois for CLEANING Hose Pipes, G. Edwards, 
Liverpool. 

29,471. Prorectinc BrEaD in Ovens, R. Weatherby, 
Manchester. 

29,472. Erecrric Switcues, P. R. Jackson and Co., 
Ld., and J. 8. Lewis, London. 

29,478. ARMATURES, P. R. Jackson and Co., Ld., and 
J. 8. Lewis, London. 

29,474. ConcENTRATING Macuine, R. Taylor, Liver- 
2001. 

29,475. VEHICLE WHEELS, W. E. Cross and R. Kidd, 
Manchester. 

29,476. Winp Moror, R. Broadbent, Liverpool. 

29,477. Stream Generators, M. Caldagués, Liverpool. 

29,478. Brarpine Macuines, H. Janssen and F. Thun, 
London. 

29,479. Merattic Raitway Sweepers, P. R. J. Willis. 
—(W. H. Larimer, United States.) 

29,480. Apsorpinc the Drip from Botties, M. K. 
Hamilton, London. 

29,481. Starr Mopu.ators, J. C. Ward, London. 

29,482. Drivinc Caatns, G. C. Marks.—(D. aad J. van 
Houten, Holland.) 

29,483. ATTACHING UMBRELLAS to Cyc.es, A. J. Boult. 
—(E. Féraud, France.) 

29,484. Disinrectants, J. Startin, London. 

29,485. CycLe Cranks, &c., F. Eason and E. Bowles, 
London. 

29,486. Motor MecuanisM for VEHICLEs, A. J. Boult. 
—P. A. Darvacq, France.) 

29,487. TRANSMISSION GEAR, H. O. Duncan and E. 
Lacoste, London. 

29,488. SpeeD CuHanotne Gear, H. O. Duncan and E. 
Lacoste, London. 

29,489. GuLLY Traps, W. Durrant, London. 

29,490. Packing Hay, A. J. Boult.—(C. A. Klinger 
Maschinenfabrik, Germany.) 

29,491. TeLE-THERMOMETERS. J. V. Forns, London. 

29,492. Batu Tus, M. O. Ruffner, London. 

29,493. Can Openers, C. 8S. Hopper, London. 

29,494. Broocues, E. F. Harris, London. 

29,495. Gas Generator, C. Guattari, London. 

29,496. Drivine Gear, W. F. Williams, London. 

29,497. Speep Reaister, A. C. H. Colson and B. A. 
Buisson, London. 

29,498. DistrisuTinc Exectricity, A. B. Blackburn 
and E 8. W. Moore, London. 

29,499. Motors, A. Heyland, London. 

29,500. GeneRATING Gas, E. Quelle, London. 

29,501. Rotiine Stock, J. H. Caillet, London. 

29,502. Toot Carrier, J. 8. Crowley, Manchester. 

29,508. Feepinc Water, E. Making, jun., Manchester. 

29,504. Printine, 8S. Schwabe and Co., Ld., A. Bing, 
and R. Boral, Manchester. 

29,505. Tires, S. W. Gillett.—(L. 
States.) 

29,506. NEEDLE Looms, 8. W. Gillett.—(Carpet Loom 
Company, United States ) 

29,507. SHutTrLe Guarps, G. Fitton, J. Keelty, and T. 
Lomax, Manchester. 

29,508. SreamsHip Inpicator, R. W. Yardley, Man- 
chester. 

29,509. Crum Scoops, F. T. H. Stott, Manchester. 

29,510. Drivine Gear. G. and J. Garner, Manchester. 

29,511. Looms, C. H. Roth, Manchester. 

29,512. ADVERTISING MopEL, T. Hocken, Redruth. 


Claxton, United 


28rd December, 1896. 


29,513. Cycte Gear, W. Davies, Abercynon. 

29,514. UNFILLABLE BoiT.Le, J. G. Surman, Healing, 
Lincolnshire. 

29,515. Fires, J. T. Woodhouse and E. Leadbeater, 
Sheffield. 

29,516. Securine Disinrectants, J. L. Mortimer and 
J. H. Williams, Birkenhead. 

29,517. Spinnine Frames, R. Andrews and the Bess- 
brook Spinning Company, Belfast. 

29,518. SypHons, M. Syer, London. 

29,519. Printinc Macuine, A. R. Knapp, London. 

29,520. Wrnp Moror, H. P. Saunderson, London 

29,521. Tin Canisters, A. E. Bentley, Manchester. 

29,522. Nozz_es, H. Beech, Manchester. 

29,523. Stopper, F. Hampson, W. J. Edwards, and J. 
8. Burgess, Salford. 

29,524. ELecrric Lamps, T. A. Rose and Rose and 
Bird, Ld., London. 

29,525, Castors, J. Corp, London. 

29,526. Winpow Sasues, T. Crooke and J. T. Nicholls, 
London. 

29,527. Corcutatine Liquors, A. H. Gibbings, Liver- 


pool. 

29,528, Sream GENERATORS, A. and C. Musker, Liver- 
001. 

29,529. Carps for Stups, W. Pearce, Birmingham. 

29,530. Protractor, H. Purser, Worcester. 

29,581. Friction Ciutcs, D. Horsburgh and H. D. 
Halstead, Manchester. 

29,522. Wincues, D. Horsburgh and H. D. Halstead, 
Manchester. 

29,538. Toot Hoxper, J. Hewitt and T. Pollock, Man- 
chester. 

29,534. Putteys, W., G. H., and E. Kenyon, Man- 
chester. 

29,535. Trusses, J. J. Phillips and W. T. Scott, Man- 
chester. 

29,536. Optarninc Power, C, McCallum and H. M. 
Brown, Glasgow. 

29,537. Brakes, J. Opie, Hayle, Cornwall. 

29,588. Brakes, A. V. Leche, London. 

29,539. Moutpina Dovan, C. E. and J. E Pointon, 
London. 

29,540. BREAD Makino, C. E. andJ. E. Pointon, London. 

29,541. MARKING-oFF Scrip, A. E. Elbourne, London. 

29,542. Rotter Bearinos, E. Jones and G. Kynoch 
and Co., Ld., London. 

29,543. Gear, F. W. Lanchester, London. 

£9,544. Boor Fastener, H. Sanford-Burton, London. 

29,545. Cycues, J. Higham, Manchester. 

29,546. REGULATING TEMPERATURE, H. J. H. King, 
Nailsworth, Glos, 











29,547. Drivinc Banps, T. G. Hawley, Birmingham. 
29,548 i 


. Cyc.e Betts, O. A. H. Ktihrt, Berlin. 

. CycLe Betts, O. A. H. Kiihrt, Berlin. 

. Sewrne Macuines, W. J. MacKenzie, Glasgow. 

51. Ercuinec, W. Begg and C. A. Ker, Glasgow. 

. Incupators, A. F. Patterson, Glasgow. 

¢ . ANTI-vipraTtor, A. Vaughan, Birmingham 

29,554. ACETYLENE Gas, H. K. Spence, A., W. G., and 
8. M. Beveridge, Glasgow. 

29,555. SaucepaN Lips, J. Barr, H. J. and G. Davis, 
Aberystwith. 

29,556. INDIA-RUBBER Fasrics, T. Birnbaum, London. 

29,557. CycLe Brakes, F. Chapman, Bristol. 

29,558. Wueets, 8, Bunting, London. 

29,559. Cranks, A. G. Mumford, London. 

29,560. Vatves, H. Alexander, London. 

29,561. Macuines for Cutrinc CHaFr, W. 
London. 

29,562. Openino Tixs, T. Hyatt, London. 

29,563. Hoxpinc Cuimney Pots, W. J. Calloway, 
London. 

29,564. Tza Cosgys, C. Brown, London. 

29,565. Exvecrric Cut-outs, W. E. Heys.—{A. von 
Wurstemberger, Germany.) 

29,566. Burninc CoaL, G. Quick, Bournemouth. 

29.567. CycLe Brakes, F. R. Wildegose, London. 

29,568. Waaons, J. W. Akerman, London. 

29,569. RarLway Sieepers, A. Bidwell, London. 

29,570. ASCERTAINING PunctTures, A. J. Eli, London. 

29,571. Cycte Drivine Gear, R. F. Welby, London. 

29,572. Weavinea Looms, F. W. Goldby.—(J. Loftler, Ger- 
many.) 

29,573. Cycte Tor Cuips, J. Self and A. Shulver, 
London. 

29,574. DepoLarisinc Liquips, C. D. AbelL—{C. N. 
Seidneff, Russia.) 

5. Juas, W. A. 8S. Benson, London. 

. Evectric Furnaces, W. W. Hughes, London. 

77. PROPULSION or VessELs, M. H. C. and R. E. C. 
Shann, London. 

29,578. Gas Enornes, F. Bryan, London. 

29,579. CyvcLe SappLes, J. de V. M. Ylorca, London. 

29,580. CycLe Tires, E. Edwards.—(F. Edgelow, India.) 

29,581. Or Enorves, C. Rawlings and T. King, London. 

29,582. Pweumatic Tires, T. Pfister and E. Barthels, 
London. 

29,583. Preumatic Trres, R. Wright, London. 

29,584. CLEANING FILAMENTOUS Susstances, J. D. 
Morel. London. 

29,585. Huss of Wer rs, B. J. B. Mills.—(La 
Lyonnaise de Vélocipedes et Automobiles 
Schneider, France.) 

29,586. CycLe Frames, W. G. Symmons.—(F. Wild, 

south Australia.) 

29,587. Mixinc Drums, E. Gauhe and Gockel, 
London. 

29,588. CycLe Brakes, W. W. Curties, London. 

29,589. Giass Bouties, F. Joynson, W. Harrison, and 
G. T. Joynson, London. 

29,590. Goops DELIVERY APPARATUS, J. Turner-Turner, 
London. 

29,591. ANTISEPTIC CompounDs, J. Hardwick, London. 

29,592. CycLes, W. G. Nicholson, London. 

29,598. Irnontnc TaBLe, W. R. and E. N. 
London. 

29,594. CaLcuLaTine Macuiyes, H. G. Parry, London. 

29,595. Fittise Botries, C. W. Clayton and R. J. 
White, London. 

29,596. Freep Governors, J. O. O’Brien.—P. P. H. 
Macé, France.) 

29,597. INCANDESCENT Burners, A. Bandsept, London. 

29,598. Coat Mine Exptosives, W. J. Orsman, Liver- 





N. Stone, 






Sociéte 
Rochet- 








Murray, 


901. 
20'509. Ovens, J. Astley and J. Titchett, Manchester. 
29,600. Ice, G. Koser and F. Kumpf, Liverpool. 

29,601. SupstiruTE for LivEN ARTICLES, J. Janger- 
meyer, Manchester. 

29,602. AvTomaTic BLIND Devices, O. Bayer, Liverpool. 

29,603. Gas CLEANSING Apparatus, J. Spurge, London 

29,604. FLower Stanps, M. H. Kinnear, London. 

29,603. Pianos, H. Hegeler, London. 

29,606. Hyprautic Power Apparatus, J. C. Gelly, 
London. 

29,607. Utitistne Town Reruss, ifj C. Lajos, London. 

. Pyevumatic Trres, G. Grillet, London. 

. Bonnet Prvs, A. Bray, London. 

. Motors, W. J. H. Jones, London. 

29,611. Cycies, J. Oldenburg, London. 

29 612. Preventinac the Re-Fititrnc of Bort es. L. 
Didier, W. H. George, C. L. Cornwell, and F. T. 
Malton, London. 

29,613. INCANDESCENT LicHts, A. Rammoser and A. 
von Hake, London. 

29,614. ELecrro-MaAGNET Maker, R. Haddan.—{Z. 
Piquet France.) 

29,615. Execrric Contact Bars, R. Haddan.—(Z. 
Piguet, France.) 

29,616. NON-FILLABLE Borrties, A. P. Bliven, Londor. 

29.617. Marine Screw Prope.iers, W. Stellner ana 
J. A. Cooper, London. 

29,618. Watcues, P. Ditisheim, London. 

29,619. Automatic Steam GeneRaTORS, H. Foster, 
London. 

29,620. Propucine Lieut, V. Tabulewitsch, London. 


24th December, 1896. 

Styitocrapuic Pens, F. P. Reid, London. 

29, Cycie Bat GrarineG, J. Gothard, Halifax. 

29,623. PrevENTING Pumps BursTInc, W. Hogsden, 
Guildford. 

29,624. Hooks for WEARING APPAREL, F. Parkinson, 
Leicester. 

29,625. CHAINLEss BicycLe, W. Hutter, Sussex. 

29,626. CLurcues, E. Wright, Coventry. 

29,627. Cycies, C. Byrne, London. 

29,628. VaLves, T. Hughes and W. E. Millett, London. 

29,629. Bicycte Betts, F. Sonderburg, Aix-la- 
Chapelle, Germany. 

29,630. VENTILATOR, I. Watts, Cardiff. 

29,631. TRANSMITTING PuweER, J. M. Landon, Londor. 

29,632. WHEEts, W. Tozer and F. B. and H. B. T. 
Stanton, London. 

29,633. SHUTTLE GuaRD, J. H Kenyon, Blackburn. 

29,634. Pyeumatic Tires, D. Doyle, Youghal, Co. Cork. 

29,635. Drivinc Gear of Cycies, J. R. K. Law, 
Glasgow. 

29,636. Lockina the WxHeets of Cycies, H. Mitchell, - 
Manchester. 

29,637. Frxinc Door Locks, J. Glendenning, Dublin. 

29,638. Stzam GENERATORS, F. W. Webb and A. M. 
Thompson, Crewe. 

29,639. Tires, A. E. Evans and N. Stretton, Liverpool. 


29,621. 
pop 


29,640. CALENDERING MACHINE, F. Hay ward, 
Norwich. 


29,641. BotiarD, E. Reilly and F, W. Fisher, Stockton- 
on-Tees. 

29,642. Fire-pLaces, B. Draper and W. and T. D. 
Bayliff, Liverpool. 

29,643. INSULATED ELEctrRic CaBLks, I. Frankenburg, 
Salford. 

29,644. Winpina Frames, J. McQueen and J. Turner, 
Manchester. 

29,645. BLEACHING Woven Goons, W. Hadfield, J. J. 
Sumner, and H. Hadfield, Manchester. 

29,646. Tospacco Pipgs, D. Lyon, jun., Birkenhead. 

29,647. Stirrup Iron, W. Cooper, York. 

29,648. Carp TaBLEs, W. Gray, jun., Edinburgh. 

29,649. Bicycies, G. C. Douglas, Dundee. 

29,650. JacquaRD Macutnes, W. E. B. Priestley and 
A. A. L. Grunwell, Manchester. 

29,651. TREATMENT of TRANSPARENT Paper, T. E. Cow- 
burne, Blackheath, Kent. 

29,652. TuRNING Leaves of Music, A. Haynes and J. 
Haynes, jun., London. 

23,658. Facttitatinc Writine by the Birnp, J. G. 
Armour, Liverpool 

29,654. Maxine Fioors, O. Kraner, Dresden. 

29,655. Firyinc Macuine, H. Owen, London. 

29,656. Sprine Keys, A. Murray, Glasgow. 

29,657. SIGNALLING Apparatus, &c., J. S. Beeman, 
London. 

29,658. Route Director, J. C, Taylor and J. A. T. 
Trim, London. 









50 


THE EN 





GINEER 





Jan. 8, 1897. 











29,659. Last for Boots, 8. R. Twist, London. 
29) ,660. Giove, J. Dunlop, Brighton. 
29, re. —— Gear of Bicycixs, W. F. Williams, 


29,662. Taps, W. Bettis, London. 

29,663. Drrectr-acrinc Enarines, E. Howl and W. W. 
Attwood, London. 

29,664. REcEPrac.xs for ENv ELOPES, N. Tailby, London, 

29,665. Mup-cuarRp ATracHMENT, H. R. Candelent and 
J. R. Hunt, London. 

29,666. OpricaL Lanterns, A. Hughes, Lendon. 

29,667. Brake for VeLocipepgs, A. V. Noorden, London. 

29,668. SrLeNcine Winpow Sasues, W. M. Hill, London. 

29,669. Vatves, H. J. Bagley, London. 

29,670. Matcues, B. Baron, London. 

29,671. Prorectine Lamps, J. F. O’Brien, coe. 

29, '672. PAPER Weicuts, H. J. Milward, teh. 

29,673. FRIcTIONAL Drivine Mecuanisms, F. — Pare 
and J. H. M. onion, Nottingham. 

29,674. Samp.e Baa, A , Glasgo 

29,675. CHAINLEss GEAR, J. H. ‘owler, ae Ww. 

29,676. Bicycte Stanps, D. R. Robertson, @ Ww. 

29,677. Pressine Boarps, G. A. Schulze, London. 

29,678. WarTer-cLosets, F. Konnemann, London. 

29,679. PranororTE Frames, W. W. Beaumont, London. 

29,680. Seats, H. C. Staples, Swanle: <F 

29,681. Door Hinges, C. Stafford-Noble, J. J. Holland, 
@. Garrett, and J. Broadbent, London. 

29,682. CuT-orr MECHANISMS, ry Walker, London. 

29,683. Mover of a Bust, L. Simonis, London. 

29,684. Brakes for Cycies, W. Radford, London. 

29,685. SigNaLLine by Dayuicut, J. C. Chapman. — 
(General Electric Company, United States.) 

29,686. Hoxtper for Bittiarp Cuss, A. C. Strains, 
London. 

PREVENTING the Sinkine of Suips, A. Todd, 
“London. 

29,688. ScaLe WeicHinG Macurinss, A. Todd, London. 

9. CorNIcE Po.g, T. Barter and G. Crees, London. 

. Trivet, W. G. C. Reed, London. 

. Ctorues Live Fastener, 8S. H. Turner, London. 

2. Unrouiine Cioras, H. James, London. 

29,693. Suctrues for Looms, W. Hassall, London. 

29,194. Cricket Stumps, J. Rowley, London. 

29,695. Securtne Cures, E. A. Gilmer, London. 

29,696. Furniture Castors, W. Sherman, London. 

29,697. INcCANDESCENCE Perrot Lamps, M. Graetz, 
London. 

29,698. Sasues of Winpows, F. Hughes, London. 

:9,699. Turtoye Macuines, W. J. McMurtry and E. A. 
Potter. London. 

29,700. WHEEL Huss, B. H. Montgomery, London. 

29,701. Boxes for Letrers, T. Bolton and J. Atkinson, 





ndon. 
29,702. Ececrric Meter, A: Soames and C. W. 8. Craw- 
ley, London. 
29,703. Connectine Link, F.S. Du 'geon.—{A. Petrich, 
Austria ) 
29,704. Harp Horn Mareriat, F. C. Lehfeldt, 
London. 
29,705. CrucipLe Furnaces, J. 8. V. Bickford, 


London. 

29,706. Dyesturrs, O. Imray.—{ The Farbicerke vormals 
Meister, Lucius, and Briining, Germany.) 

29,707. CooLina Qoick-FirInG Guns, A. B. Odkolek, 
London. 

29,708. Cycte Frame, A. Edmunds and C. Giles, 
London. 

29,709. CruciBLE Mettinc Furnaces, W. Kirkham, 
7 etield. 

29.710. Brakes, J. H. Fitter, London. 

29.711. Connectine MeETALLic Tuses, B. C. Swallow, 

irmingham. 

29,712. A Game, F. H. Urry, London. 

29,718. Buck es, J. Thomas, London. 

29,714. Ecectric Raitways, A. Norman, V. Sankey, 
ocand D. Ponton, London. 

29,7 a Jornts for Frames, H. Belcher and F. Easom, 
mdon. 

29,716. Soies for Boots, J. B. Bell, London. 

29,717. Cutorine Derivatives, G. B. Ellis.—(ZLa 
Société Chemique des Usines du Rhéne, anciennement 
Gilliard, P. Monnet, et Cartier, France.) 

29,718. RoTaRy ENGINes, G. G. M. Hardingham.—{H. 
L. Webster, South African Republic.) 

29,719. VeLocipepes, W. G. Newton and G. L. Roblin, 
London. 

29,720. WasHED WueEaT, J. and E. Higginbottom, 
| .iverpool. 

29 — Brakes, C. W. Elam, Liverpool. 

29,722. Dravout and Dust EXcLUDERS, A. H. Smith, 
London. 

29,723. Mowinac Macuines, W. H. Hill and F. W. 
Morley, cage 9 

29,724. A Toy, C. Helbing, Liverpool. 

29, 725. Junctions of Tusine, E. Taylor, Birmingham. 

. Bevet Gear, 8. F. Cousins, London. 

7. TREATING CurNna-GRass, H. Lane, London. 

. CusHion Tires, C. R. Cloake, London. 

29,729. Brakes, J. Hopkinson, London. 

29,730. ATTACHING Pneumatic Tires, C. F.-R, A. H. 

it, London. 

29,731. Crewe Drivinc Gear, 8S. O. Cowper-Coles, 


Lon 
29,732. a Morors, C. Gautier and X. Wehrlé, 
London. 
29,733. Heatine Stoves, F.J. Bullows, London. 
—, Supports for Cycite Sapp.es, J. Kreitmayer, 
ndon. 
29,735. RESILIENT Pneumatic CusHions, B. Green, 
mdon. 
29,736. INCANDESCENT LicuTiNa, C. Colas, London. 
29,737. Means of Ien1TI0N for Ort Enotnes, A. G. New, 
don. 
29,738. Ian1TIon Tune for ExpLosion Encrnes, A. G. 
New, London. 
= Toy Racquets, J. A. Baker, London. 
a Frames, J. Gregson and C. J. Murray, 
ndon 
-. 741. Pneumatic Trres, G. Grillet, London. 
29 742. Brakes, W. E. Norris, London. 
29,743. CLampine Bars, W. 8. and W. W. Essick, and 
H. Feinstein, London. 
29,744. Sream Borers, J. T. Knowles.—(A4. 7. MacCoy, 
United States.) 
29,745. Tarcets, F. M. Perry, London. 
29,746. Brake, E. 8S. Higgins, H. A. Bessemer, and W. 
B. Nicholson, London. 
29,747. Motors, E.S. Higgins, H. A. Bessemer, and W. 
B. Nicholson, London. 
29.748. Or. DiscHarcinc Presectite, W. W. Lee, 
London. 
29,749. MARKER for Linen, B. Capper, London. 
29,750. STORING ACETYLENE, G. Claude and A. Hess, 
London. 
29,751. A Gamg, E. M. C. Grimston, London. 
29,752 Srraps, T. W. Lesslie, London. 
. CHILDREN’s Hoops, A. E. Smith, London. 





29) 
28th December, 1896. 


29,7. rr laa Tires and Rims, W. W. Beaumont, 
Lo 
29,755. RoLLED Iron, J. Bagby and J. Harper, Bir- 

minogham. 


g 
29,756. emer Lock Swap, C. Crosby, Morley, via 
29,757. ‘Penmaces, R. H. Yeomans, Middlewich, 
Cheshire. 


— PREVENTING Fire Damp, H, Clarke, Birming- 

am. 

29,759. Corn Water Heater, A. 
near Manchester. 

29,760. CycLE SappLe Securine Bosses, J. 8S. Foley, 
Birmingham. 

29,761. PyeumaTic Tire Wepsinc, H. Walker, Man- 
chester. 

29,762. VaLves for Preumatic Tires, A. 8. Cartwright, 
Birmingham. 


29,763. CycLE Sappves, P. A, Martin, Birmingham. 
29, 764. Securirc HanpiLes to Brooms, W. Corbett, 
ingham. 
29,765. Drain Piuas, D. Cameron, F. J. Commin, and 
A. J. Martin, Exeter. 


Yates, Northenden, 





29,766. VeLocipepes, G. Guérand, Darwen. 

29,767. PREVENTING OVERWINDING in Pir Suarrs, D. 
James, Pontypridd. 

29,768. Srorace of AcaTyLene Gas, W. H. Dargue, 
Newcastle-on- -Tyne. 

29,769. Tows., T. and F. Bedford, Huddersfield. 

29,77 70. PAPER-RULING MACHINES, pr, E. and L. Waite, 
Huddersfield. 

— I ere W. Mathieson and J. N. Sharp, 


20,772 "Honsmanons, A. Kidd, Glasgow. 
29,778. Drivina Gear, W. H. "Luther andJ. Cockburn, 
gow. 
29,774. SLEANING CarRRiaGEs, H. Nevill, Southampton. 
29; 775. END Meta.uic Mounts, J. C. Moore, Birming- 


m. 

29,776. SPEED TRANSFORMERS, R. H. F. and A. H. Finlay, 
Belfast. 

29,777. ** Warp Guipes,” C. D. Holmes, Hull. 

29,778. Power Transmission, T. T. M. Lumsden, 
Edinburgh. 

22,779. Currinc Cuesse, A. G. Scobbie, Glasgow. 

29,780. INCANDESCENT Licuts, A. Dorst, London. 

29,781. Weavine SHuTTLEs, H., J. H., and J. Ingham, 
Bradford. 

29,782. Forcine Liquips, A. Bruce, Glasgo 

29,788. Sroo.ts, T. Morton and W. s elionsi 
Glasgow. 

29,784. ELecrric Traction, J. McKenny and T. E. 
Doyle, Dublin. 

29,785. CONTROLLING SPEED, J. Birtwisle, Manchester. 

29.786. HoLtpinc Twine ReeExs, G. H. Strutt and J. 
Hunter, Derby. 

29,787. CLeantno Woo., J. E. Tolson, Dewsbury. 

29,788. Markine Soap, J. L. Scott-Lyon and The Soap 
Stamping Co., Ld., Dundee. 

29,789. ‘Tubes for Smokers, D. Rylands, Huddersfield. 

29,790. CycLe Bracket, W. R. Green, Birmingham. 

29,791. Coat, R. H. Wainford, Sheffield. 

29,792. Pencit-cases, J. Mason, Inchture, Perthshire. 

29,798. Dryine Fioors, E. and R. Ashby, and S. R. 8. 
Batley, Southampton. 

29,794. Butron Fasteners, W. Burt, Manchester. 

29,795. Toot STEEL, C. W. Robinson, Glasgow. 

29,796. Crcce Brakes, J. Opie, Cornwall. 

29,797. YaRN CLEANER, S. Meyers, Manchester. 

29,798. CrcLe WuHeeE.s, T. K. Barnard, Salop. 

29,799. Motor Carriacgs, ¥. I. Gibbs and W. Wright, 
Birmingham. 

29,800. Mrerat Tusss, F. I. Gibbs and W. Wright, Bir- 
mingham. 

29,801. CoLtLectine Periopicats, E. Konig, Germany. 

29,802. CLEaANInGc Winpows, H. Baird, Glas 

29,803. Mu LtTipLe Expansion Enornes, W. Morris, 


Glasgow. 

29 804. Ececrric Fans, J. H. and W. O. Pickup, T. H. 
Ashworth, and R. McClellan, London. 

29,805. Rusper Susstirute, F. Ellershausen, London. 

29,806. Dopey Macuines, H. A. Fielding, Manchester. 

29,307. Sewine Macutnes, J. Tate, Manchester. 

29,808. Vatves, A. Bruce, Glasgow. 

29,809. BiurarD Cue Tip, G. Coulthart, Birkenhead. 

29,810. Wueexs, J.T. Bennett, St. Albans. 

29,811. Baas, H. Lehmann, London. 

29,812. CycLomerers, C. A. Haney, London. 

29,813. Sure Loc Apparatus, A. G. Brookes.—(W. H. 
McCurdy, United States.) 

29,814. Sian for Pusiic Venicies, F. W. Fletcher, 
London. 

29 815. Hup3 of Wueets, J. Farnell and E. Farnell, 
jun., London. 

29,816. CycLe Brake, H. Lavaggi, London. 

29,817. Liyxs, C. Hunt, Birmingham. 

29,818. CARPETS, J. J. James, Birmingham. 

29,819. Gas Burneks, A. J. Boult. 7 A, Gustafson, 
‘Sweden. ) 

29,820. CycLe Supports, A. J. Boult.—(B. S. Andersson, 
Sweden.) 

29,821. Weicuine Apparatus, F. Williams, London. 

29, ae Novetty Apparatus, W. Jones, London. 

Sroves, W. R. Lambert, London. 

29,824. Cycte Tires, R. Adams, London. 

20,825 Toracco Pires, A. Delacour, London. 

— Tires, W. G. Williams, London. 

29,827. Dye-sturrs, P. A. Newton.—({The Farbenfaliriken 
serseate Friedrich Bayer and Co., Germany.) 

29,828. COLOURING MatTeER, S. Pitt.—(L. Cuniinaed Co., 
German y-) 

29,829. Paper, C. D. Abel.— 
Dr. P. Remy, Germany.) 

29,830. Dritts, Siemens Bros. and Co., 
and Halske, Germany.) 

29,831. Conpuctors, Siemens Bros. and Co., Ld — 
(Siemens and Halske, Germany.) 

29,832. Corron Gross Errects, O. Imray.—(The Farb- 
werke vormals Meister, Lucius, and Briining, Ger- 
many.) 

29 833. Castine of METALLIC 
London. 

29,834. SoLpERING, Elkington and Co., 
Fellows, London. 

29,835. VELOcIPEDE Supports, J. M. Sauernheimer, 
London. 

29,836. Frre-arms, H. S. Maxim and L, Silverman, 
London. 

29,837. Time RecorpeEr, J. Gaut, London. 

29,838. Skirts, 8S. Symons, London. 

29,839. Lappers, G. H. Cliff, London. 

29,840. Fitters, M. Kleoff, London. 

29,841. Brackets, W. H. Beck.—(W. 
United States.) 

28,842. Sprnninc Mutes, J. H. Pickup and H. Ash- 
worth, London. 

29,848. Arc Lamp, B. J. B. Mills.—{Z. Boulade, A. 
Boulade, and F. Pascal, France.) 

29,844. Decoratine Cutna, P. Rataud, London. 

29,845. Drawinc-orr Beer, R. Riickforth, London. 

29,846. CruciBLe Steet, 8S. Danner, London. 

29,847. Hose Pires, R. Waugh, London. 

29,848. Spoke Nippies, C. H. Guest, London. 

29,849. Fare Inpicators, W. P. Thompson.—(H. Ader- 
hold, Germany.) 

29,850. Securine Paper, S. Learoyd, London. 

29,851. Sarety APPLIANCEs, J. Appleton, Liverpool. 

29,852. Burners, P. de Résener and H. Luchaire, 

ndon. 

29,853. Watcues, R. Wanamaker, London. 

29,85“. Enoines, E. O. L’'Honme, London. 

29,855. Supportinc Venicies, H. W. D. 

mdon. 

29,856. Motor Veuicies, W. J. H. Jones, London. 

29,857. FLEXIBLE Pires, A. Spencer, London. 

29.858, Burnine Fue, F. Altmann, London. 

29,859. Excine Governors, W. Temple, London. 

29,860. Boots, La Compagnie Anonyme Francaise du 

Celluloid and J. Party, London. 


(Farbwerk Friendrichsfeld, 
Ld.—( Siemens 


Attoys, J. B. Clive, 
Ld., and H. T. 


0. Gottwalla, 


Dunlop, 


29,861. Gas Borers, J. J. Myers, London. 
29,862. Bepsteaps, £. 8. Irons, London. 


. WATER Gas, Cc. Dellwik, London. 

. Fioor Stas, A. Zboril and A. Schenk, London. 
. Fioors, A. Zboril and A. Schenk, London. 

3. CONTROLLING Gas, J. H. Kerridge, London. 

. Motors, A. J. Boult.—(F. &chinidt, France.) 

. Evectric Rivne, A. A. Bhise, India. 

29,869. WeicHine Suaar, 8. A. Bhise, India. 
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Switcues, J. H. Tucker, Birmingham. 

Cigar Houpers, D. W. Glendining, London. 
Togpacco Box, 8S. Kenyon, Doncaster. 
Haryess Brackets, C. Gray, Walsall. 
Drawer Caszs, D. E. Hunter, London. 
Boxes, A. B. Webb, Manchester. 

Furnace Door, H. Simcox, sen., West Brom- 


29,870. 
29,871. 
29,872. 
29,873. 
29,874. 
29,875. 
29,876. 
wic 
29,877. "Brakes, J. Lang, Halifax 
29,878. ConsUMING es Starkey Brothers, Ld., and 
F Hinchliffe, Huddersfield. 
29,879. Drivine Gear, G. Whalley, Keighley. 

. McIntosh and J. 


29,882." Motor Cars, C. Provis, Emsworth, Hants. 
29, 883." [GNITION APPARATUS, W. Kaiser, London. 


chester. 

29,885. Finisnine Fasrics, W. E. Heys.—(@. Wendler, 
Germany.) 

29,886. FurNacgs, E. Schmatolla, Manchester. 

29,887. Bicycie, G. C. Porteous and J. Williamson, 
Leith. 


29,888. Dryinc Sexp, H. Simon, Manchester. 

29,889. TwINERS, J. McQueen, Manchester. 

29, "390. SEALING Bort es, 8. W. Gillett.—(F. G. Lynde, 
Tadia.) 

29,891. SounpBoaRDs, J. Bland, London. 

29,892. Fire-crates, W. Macfarlane, Wednesbury. 

29,898. States, J. Torbock and T. F. Fenney, Middles- 
brough. 

29,894. Gas Burners, E. Rhind, Manchester. 

29 895. Leap PENCILS, F. W. Musson, Glasgow. 

29,896. Leap Pencits, PW Musson, Glasgow. 

29,897. PorTiERE Rops, J. Walker and F. R. Baker, 
Birmingham. 

29,898. Steam Boiters, J. E. Bott, Colwyn Bay. 

29,899. Casks, J. Gillies, Glasgow. 

29,900. Grates, J. C. Stewart, Glasgow. 

29,901. Sewinc Macuines, W. H. Inslee.—({The Singer 
Manujsacturing Company, United States.) 

29,902. SauTries, W. H. Inslee.—(The Singer Manu- 
Jacturing Company, United States.) 


29,908. Sewine Macuines, W. H. Inslee.—(The Singer 
Manufacturing Company, United States.) 
29,904. Furnaces, B. Schmidt and A. Burkard, 


Halifax. 
29,905. Hooks and = ES, J. Airey, Leeds. 
29,906. Gearine, F. Morris, Birmingham. 


29,907. PLAarEs, 6. faraalt, London 

29,808. OINTMENT, J. Warrilom os C. Hope, London. 
29,909. Toy, W. L. Davis, London. 

29,910. Pipes, J. Duckett and Son, Ld., J. A. Turner, 


and J. W. Schofield, London. 

29,911. Picker, &c., for Looms, J. Templeton and R. 
Talbot, London. 

29,912. Car Coup.ines, E. de Pass.—({C. Halpin, FE. M. 
aad F, W. Smith, Uaited States.) 

29,913. AMatcamaTors, J. J. Storer and F. Martin, 
London. 

29,914. Boor Warmer, H. J. Hildyard, London. 

29,915. ApveRTisinG, A. y Ca, London. 

29,916. Fire-orates, G. C. St. John, London. 

29,917. Srereorypina. J. 8. Scott, London. 

29,918. Stgerinc Mecuanism, W. E. Watts, London. 

29,919. ELecrric Arc Lamps, The British Thomson- 
a Company, Limited.—(#. Thomson, United 

ates ) 

29,920. ComBINED BLow-p1Pe, C. E. Corbitt, Manchester. 

29,921. Rerarrina Puncrures, H. T. Edge, London. 

29,922. Drayina ALKALINE CyanipEs, J. D. Gilmour, 


gow. 
29,923. ELvectric Clock ALarM, D. F. Laing, Glasgow. 
29,924. Frame, G. E. B. Eyre, W. H. and C. A. Spottis- 
woode, and E. J. fasten ham, London. 





29,925. SiaNALLINe, L . Sellner, London. 

9,926. Batt Bearinos, F. W. Schroeder, London. 
29,927. Sprocket WHEEL, J. A. Walker, London. 
29,928. Ore Stamps, R. Rees, London. 

29,929. Ain Pumpine Apparatus, J. Prosser, London. 
29,930. Exercisinc Macuine, A. A. Whitely, London. 
ag ApmittinGc Steam to Cy.Linpers, E. Manby, 

1D 


don. 

29,932. Preumatic TrrEs, J. Cooper and J. F. Sleat, 
London. 

29,938. ControLLinc Apparatus, R. T. D. Brougham 
and W. Bersey, London. 

29,934. PAPER EEDING Macutnes, N. E. Funk and R. 
F. Emmerich, London. 

29,935. OVERSTITCHING Macuines, H. H. Leigh.—{H. 
S. Stalknecht, United States.) 

29,936. Tires, F. C. Constable, London. 

—_, INFLATED TrREs, F, C. Constable and R. Creed, 

mdon. 

29,938. VeHicLe WHeeE ts, M. P. R. Maheult, London. 

29,939. Hammocks, I. E. Palmer, London. 

29,940. Winpows, W. Gedge, London. 

29,941. APPLYING RupBER Soues to Boots, H. H. Lake. 
—(@. FP. Butterfield, United States.) 

29,942. Borers, H. H. Lake.—(Z. B. Parkhurst, United 

States.) 

29,943. NomericaL Game Apparatus, W. W. Climen- 

son, London. 

29,944. Bicycie Brakes, C. Gottschalk, Brussels. 

29,945. Comatyation Locks, W. P. Thompson.—(D. J. 

Cable and C, J. Petgen, United States.) 

29,946. Reneatinc Exnavust Steam, O. D. McClellan, 

W. T. Girling, J. J. Torpey, and R. C. Cunningham, 

Liverpool. 

29,947. Lupricator, S. Frazer, Manchester. 

29,948. Sappves for Bicycies, F. B. Ray, London. 

29,949. Meats’ Darnties, J. Gillings, London. 

29,950. Putteys, A. J. Boult.—(i. Blum, Switzerland.) 

29,951. Botsters for Rartway Cars, T. Schoen, 

London. 

29,952. Recoratine Supp.y of Liquip, P. D. dela Gree, 

London. 

. Tires, J. Ridge, London. 

. Discnarce SxHoots, A. W. Goyder, London. 

. CommuTATOR Brusues, A. K. Warren, London. 

5. Vatve Stoppers, J. W. Simons, London. 

. Games, H. R. Griswold, London. 

. Fruit Jars, J. L. de Steiger, London. 

. Corsets, L. C. Wright, London. 

. TRack CLEANERS, G. E. Turner, London. 

. Cant Hooks, J. M. and G, L. Ellis, a 

. Sprocket Cuains, F. W: Barker and V 

ean London. 

29,963. Cigak AsH Co.LLector, &c., A. L. Clenowich, 

mdon. 

29,964. ArTracHiINc Hanpie-pars, T. W. K. Clarke, 


on. 
29,965. TREATING LiquiDs, J. Y. Johnson.—({ The Electric 
Rectifying and Refining Company, United States.) 
29,966. Propucine Ozone, J. Y. Johnson.—{ The Electric 
Reetifying and Refining toe yl — States.) 
29,967. OveRaLts, G. G. f, 
29,968. Letter Fixes, W. Beller poy Beller’s Regis- 
trator Compagnie, London. 
29,969. Sinceinc Faprics, H. H. Lake.—(Société de la 

Manufacture d' Indiennes *‘ Emile Zundel,” Russia.) 

29,970. Topacco Pipes, F. Stanka, London. 
ReoisteriInc CasH Payments, H. Pottin, 
London. 
29,972. Steam Borxers, T. Scott, London. 
29,978. Jos Printinc Presses, H. Johnson, London. 
29,974. MatcH Macuines, W. W. Abbott, London. 
29,975. Sreerinc Mecuanism, P. F. E. Magnies, 
London. 
29,976. FLuip Compresstno, C. J. Bennett, jun.—(N. 
Selfe, Australia.) 
29,977. Fiurip Compressino, C. J. Bennett, jun., 
Lendon. 
29,978. Driving Mecuanism, F. G. Simpson, London. 
29,979. DIFFERENTIAL GEARING, J. J. Wardle, London, 
29,980. Gas Burners, W. L. Wise.—(J. S. Billwiller, 
Switzerland.) 
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29,981. Ecectric Accumucators, A. W. Turner and A. 
Hiorns, jun., Birmingham. 
29,982. SHIP PROPELLER 
Matthews, Bristol. 

— Horizontat Tire Fivm, E. J. Julian, Tivoli, 


Power Director, G. 


Cork, 
29,984. Horizontat Tire Fim, E. J. Julian, Tivoli, 


‘ork. 
29,985. Tin Openers, W. Seedhouse, Sheffield. 

—, Liquip Lever Inpicator, G. H. Little, 
ndon. 

29,987. PNeumaTic Tires, J. Whitehead and J. A. Crane, 
Handsworth, Staffordshire. 

29,988. PyzumaTic VaLve for Foo1Ba.is, J. W. Cole- 
brook, Great Grimsby. 

29,989. ExTenpinG CycLe Crank, H. J. Howard, West 


29,884." ConcenTRATING Liquips, T. G. Webb, Man- 


29,991. Generation of Gas, J. H. Dunn, London. 

29,992. A Meat Sarg, W. Robinson, Accrington. 

29,998. SrrercHine Sizep Hanks of YARN, J. E. Prest. 
wich, Manchester. 

29,904. Baty Inter VENTILATOR, G. R. Gregory, 
London. 

29,995. WuxeExs for Crcies, W. Jackson, Nottingham, 

29,996. ConsuMING Smoke, E. Smith, Lozells, neay 
Birming ham. 

29,997. oll J. P. Jackson, } on gaa 

29,998. Tires, T. F. Edgeworth, 

29, 999. A Grip, E. I. Allen, Pembrokeshire. 

30,000. BRAKE, J. Donnelly, Derby. 

30,001. Creaninc Winpow Gvass, J. W. Webster, 
Exmouth. 

— Cycre Cranks, T. Williams, jun., Wolverhamp. 
on. 

80,003. Cycies, W. Watt, Glasgow. 

80,004. Tosacco Pipss, J. Slater, Manchester 

80,005. Screw-Krys, G. W. Walker, Manchester. 

30, 006. HotpeR for CLEANING Mops, G. and F. Slater, 
Manchester. 

30,007. Drivina Grar, P. M. Staunton, Dublin, 

80,008. Faprics, A. A. Kuenemann, Greenheys, Man. 
chester. 

30,009. Copinc for WaALLs, J. Eckersley, Manchester. 

30,010. The “ Circomoror,” W. J. Potter, London. 

80.011. ConrROLLiNG the FLow of Liquips, H. Sutcliffe, 
Yorkshire. 

or Lavatory Wash Basins, H. Sutcliffe, York. 
shire. 

30,013. Preumatic Tires, J. T. Prescott, Chorlton-on-. 
Medlock, Manchester. 

30,014. LuBRICATING Sprnpies, E. Cunliffe, Halifax. 

80,015. CoLourninc Matrers, W. E. Heys.—{ The Chemi 
cal Works, foriwrly Sandoz, Switzerland ) 

80,016. Sirtino FLour, H. H. Hillman, Derby. 

30,017. PropeLLer PitcHomerers, J. Chapman and J. 
Hunter, Leith. 

. Hanpves of Bicycies, T. A. Borham, London, 

$0,019. Borrte that cannot be Re-rittep, A. E. 
Brindle, London. 

30,020. DENTAL Marrix Rerainers, J. M. Strout, 
London. 

30,021. ArTiFIc1IAL Horizons, A. Hughes, London 

30,022. Repuction of Orgs, H. R. Angel, London. 

30,023. Srerriisation of Water, E. Andreoli, London, 





SELECTED AMERICAN PATENT?®. 
From the United States Patent Office Official Gasette. 








567,600. Vatve ror AiR Pumps, BE. W. Koster, 
Hichst- on-the-Main, Germany.—Filed March 5th, 
1895. 


Claim.—The combination with a pump cylinder 
without valve chest, having a valve seat provided — 
ports leading to the ¢ ylinder, with suction canals and 
compression chambers, the latter being provided with 
check valves, of an E- shaped slide valve provided on 
its face with excavations corresponding to the above- 
named canals and ports, said slide valve, according to 
its position, to open communication between the 
suction canals and one or the other sides of the 


SSS 
SSss = 









Set 
Sy Say 


aaa 





cylinder respectively, while the opposite side of the 
eer is in communication with the compression 
chambers, said slide valve being provided on its back 
with two small vertical perforations, of a simple 
excavated stationary plate fastened to the cylinder 
and arranged over the slide valve, said plate to open 
communication through the aforesaid perforations on 
the back of the E-shaped slide valve and through its 
own excfvation, between the two opposite ends of the 
cylinder, all substantially as described and for the 
purpose specified. 
567,604. Gas Operatep Orpnance, H. S. Maciin, 
Bexley, England.—Filed January 8rd, 1895. 
Claim.—(1) In an automatic gun the means or 
apparatus for increasing the recoil energy, consisting 
in the combination with a barrel formed with a 
shoulder a* and radial apertures a4, of a surrounding 
cylinder } having an orifice a* through which the 
muzzle a? normally projects, said cylinder being 
provided with a space or chamber L' into which the 
gases from the barrel enter to force back the barrel, 
and from which they escape into the atmos) here, 
substantially as described. (2) In an automatic gun 
the means or apparatus for increasing the recoil 
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energy, consisting in the combination with a barrel 
having a shoulder a3 and provided with radial 
apertures a4 in proximity to said shoulder, of 4 
surrounding cylinder } having an orifice at its front 
end ‘aeons which the muzzle a? of the barrel 
normally projects, and provided with a space or 
chamber 0’ into which the gases enter through the 
apertures a4, said gases after forcing back the el, 
passing into an annular cavity or ve D2, whence 
they escape by apertures J? communicating with the 
atmosphere, substantially as described. 








Epps's Cocoa.—GRATEFUL AND Comrortina.—‘' By a 
th rough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately favoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of pas articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every berg to disease. We may escape 
many a fatal shaft by keeping ourselves bo bam —e 
with pure blood and a properly nourished fram 

Civil Service Gazette.— Made simply with 4 wate 
or milk —Sold only in packets and ar 

Grocers, labelled, “James Epps anp Co., 
Homeopathic Chemists, London. "— Also sohiee ra 
Epps’s Cocoaine or Cocoa-Nib Extract: A thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active prin — being @ 








29,880. Raitway Cuair, J. Mc 
Ross, 





, Glasgow. 
29,881. HanpLe-ENnps, S. M, Williams, Bristol. 





Croyd on 
29,990. DARNER, A. Smurthwaite, Cardiff. 


gentle nerve pov hag supplies the needed energy 
without unduly exciting the system.—[{ApvrT} 
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MODERN JAPAN. — INDUSTRIAL 
SCIENTIFIC. 
[From our Special Commissioner. | 
1V.—JAPANESE LABOUR AND WORKMANSHIP. 
Tox1o, December Ist. 

Tux labour question is fast becoming as important a 
matter for consideration in this country as in Great 
Britain. 

It is true that, so far,ithas not assumed that aggressive 
form by which British labour politics are characterised 
now; for up to the present there may be said to exist 
practically no trade organisation of any sort. 

Alarmists all over the world have been predicting that 
Japanese — labour will eventually oust the manu- 
facturers of other countries from many of their regular 
markets. How far this is likely to be realised remains 
to be seen, but if Japan is destined to become a leading 
nation from the point of view of exporting her manu- 
factures, it will not be by the cheapness of her labour 
alone, but by the enterprising spirit of the Japanese 
themselves. It is true that in comparison with European 
standards the wages paid here are very low, but they are 
daily increasing, and by the time that Japan has come to 
the front as a modern industrial power, it is safe to pre- 
dict that her wages will have reached a figure which will 
be the equivalent, or nearly so, of those paid in certain 
European countries. 

Several writers, mostly American, have recently dealt 
with the subject of Japanese labour, but I do not quote 
any of the statistics given by these authorities, as some of 
them are behind time with their information, and others 
do not go deeply enough into the matter to carry con- 
viction. 

Praiseworthy attempts have been made by the United 
States Consul at Kobe to gather some details on the 
subject, and his report goes to show that in the three years 
1893, 1894, and 1895, wages in Japan have practically 
doubled themselves all round. 

If the figures given by this authority are correct for 
the year 1895, wages must have again nearly doubled 
since the end of that year. 

With regard to the engineering trade, so far as I can 
gather from personal inquiry—and I have visited nearly 
all the important engineering works in the country, 
Government and otherwise—the wages of the skilled men 
average about 6s. 6d. a week, or about one-sixth of the 
wages paid for similar work in Great Britain. According 
to a competent European authority here, the capacity for 
work of the Japanese fitter and machine hand does not 
exceed half that of the European, while for smiths’ work 
three Japanese are required to do the amount of work of 
one Englishman. Patternmakers and moulders, how- 
ever, are said to be, man for man, as good as Europeans. 

Taking it generally for granted that the effective 
capacity of the Japanese skilled workman employed in 
the engineering trade at the present day is half that of the 
Englishman, and that his wages are equal to one-sixth, 
it results that, for a given amount of work turned out, 
the wages paid in Japan are one-third of those paid in 
England. 

A comparison on similar lines between the wages of 
Germany and Japan at the present day would show that 
the latter country pays about two-thirds of the wages paid 
in the former for a given amount of work. 

Europeans here have got into the habit of saying that 
all Japanese engineering work is very inferior in quality, 
and no doubt a good deal of it is. But looking at in an 
entirely unbiassed manner, I am bound to admit that a 
considerable portion of it is surprisingly good. It is 
natural that in a country where modern engineering 
dates only from a few years back, the effective capacity 
of the majority of the hands employed must be low. 
The rapid development of manufacturing engineering here 
has further increased this difficulty of want of efficiency 
of the skilled men, by causing the supply to be far below 
the demand. 

The natural consequence of all this is that when men are 
taken on they have to be practically taught their trade. 
English manufacturers who have had a strike, and 
have endeavoured to carry on work temporarily with 
apprentices, and new hands, even when these latter 
are skilled, will realise to some extent the disadvantages 
under which Japanese manufacturers are labouring while 
getting their men into shape, and at the same time carry- 
ing on their work. 

In spite of all this, I have seen warships, merchant 
ships, locomotives, iron bridges, turntables, dynamos, 
and a number of machines of various types, all made in 
Japan by Japanese workmen, and in most cases without 
any European control whatever, and which were not only 
creditable to Japan, but would compare favourably with 
those turned out by many European nations. There is, 
of course, a great dead of bad machinery made here too, 
but, in fairness, it must be admitted thatinferior machinery 
is turned out by the makers of all countries. I have come 
across German locomotives here which have been placed 
hors de combat after eighteen months’ ordinary wear, and 
some American tools which were practically unserviceable 
from the start. I have also seen some machines with 
English names on them which did not reflect any great 
glory on the makers. 

This want of efficiency in the Japanese mechanic, and 
Which is habitually exaggerated, is lessening day by day. 
It only stands to reason that it is impossible to educate 
artisans of this class on any large scale at a few years’ 
Notice, as it requires at least a generation to develope a 
trade of this sort. In ten years’ time, when the thousands 
of boys, who are now assiduously learning the trade have 
gtown into men of some experience, things will be greatly 
changed, and in twenty or twenty-five years from now 
one may safely predict that there will be no dearth of 
competent engineering hands in this country. 

By that time, too, the rates of wages will have advanced 
possibly to an equality with those of Europe, for the needs 
of the men will have increased in measure as the country 
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every reason for supposing that Japan will have become 
an engineering centre of greatimportance, and everything 
points to the Japanese workman being perfectly capable 
of turning out thoroughly good machinery. 

At present the cost of materials, which have largely to 
be imported, goes far to counterbalance the low scale of 
wages. Butthis difficulty will diminish with time, for most 
of the materials are here, and the Japanese are rapidly 
learning to work them. 

One of the American writers on Japanese labour 
describes the artisans as listless and apathetic, as con- 
tinually smoking and drinking tea, and as totally in- 
capable of working unless they are sitting down. On 
nearly all these points he has been entirely misinformed. 
The Japanese workman is intelligent and quick at pick- 
ing up a trade. He works well as a rule, and would 
work better with shorter hours. He sitsdown only when 
carrying on such occupations as a European would sit 
down to, but he sits on the floor instead of on a chair. 
He does not smoke half the quantity of tobacco that is 
consumed by many European pce Ag and any tea 
drinking he may indulge in is of a most harmless and 
inoffensive kind. 

Harrowing pictures are sometimes drawn, too, of the 
sufferings of a community where wages are so low, but I 
can only say that of the countries I have visited in 
Europe, Africa, North and South America, and Australia, 
I have not found one where the poorest classes live so 
comfortably and are so cleanly in their surroundings, and 
apparently contented, as the Japanese. 

No doubt there will come a time when the trade agitator 
will arise and teach them that they are downtrodden, and 
soforth. But the fact remains that they have, without 
the assistance of the agitator and his organisations, been 
able to more than double their wages in the last year or 
two, which is a record that no trade union has accom- 
plished, or even approached yet. 

There is no regulation of labour by law in this country 
at the present time. Masters may employ men, women, 
and children in any capacity they please, industrially 
speaking, and for any number of hours. In engineering 
works, however, Sunday is universally adopted as a day 
of rest, and the Japanese are ahead of most of the 
European nations in adopting to some extent the 
Saturday half-holiday. 

In conclusion, I would point out that while in some 
ten to twenty years from now Japan may become capable 
of supplying most of her own needs in the way of 
machinery and engineering products, European engi- 
neers have nothing to fear from her as a serious 
competitor in this way for many years to come, either as 


Japan has not yet got the plant necessary to turn out 
anything like the quantity, nor has she the skilled men, 
nor the experience necessary to establish the quality of 
her products in the engineering trade. One thing, how- 
ever, is certain, and that is that she is leaving no stone 
unturned to arrive at surmounting these difficulties, and, 
on broad lines, one may say that she is going the right 
way to attain her object. 








CARBIDE OF CALCIUM AND ACETYLENE. 


In one of the Cantor Lectures delivered lately, Prof. 
J. B. Lewes said: ‘ At the present moment the future of 
acetylene as an illuminant is largely dependent upon two 
factors—the commercial production of calcic carbide of a 
reasonable degree of purity ; and, secondly, methods for 
safely making and burning the gas in such a way as to 
develope its full illuminating power, whilst doing away 
with the risk of smoking.” The first of the above factors 
is unquestionably of the greater importance, for if the gas 
cannot be produced at an economical rate, apparatus for 
burning will never be needed. Such remarkably divergent 
figures have been given in the prospectuses of different 
companies for the manufacture of calcium carbide, that at 
the present moment it is practically impossible to say 
what the real price of acetylene gas is; and although 
Prof. Lewes, in the lecture from which we have quoted 
above, promised to give some figures from his own experi- 
ence, he gave nothing of direct value. The whole matter 
of price is practically compressed into the statement that 
the average yield of carbide is from 0°3 lb. to 0°41Ib. per 
E.H.P. per hour. This carbide contains, we gather, 
about 20 per cent. of impurities, and its yield is 5 cubic 
feet of gas per pound. From a comparison of eighteen 
electrical generating stations given in ‘‘ Motive Power and 
Gearing,” by Carter, it appears that the manufacturing 
price of 1000 kilowatts is about 13d. These are all steam 
or steam and water power stations. Taking the kilowatt 
at 1} E.H.P., it is possible, according to Prof. Lewes, to 
produce on the average from 0°4 1b. to 0°53 lb. of carbide 
for a sum of 1#d.; or, taking a general average of °5 lb. 
per kilowatt, the cost price of carbide by steam power 
would be 3°5d. per lb., or about £32°6 per ton, which 
brings out the price of the gas—the yield per lb. of 
carbide being 5 cubic feet—at over £2°9 per 1000 cubic 
feet. Its illuminating power is sixteen times that of coal 
gas, so that for illuminating purposes it would be equiva- 
lent to coal gas at about 3s. 8d. per 1000 cubic feet. 
Such a cost price, it is evident, would entirely inhibit its 
use in most cities in this country, so that steam produc- 
tion of carbide is out of the question. Now, let us look 
at some of the figures where power is derived from a 
waterfall. M. Perrodil, in a lengthy paper presented to 
the Société des Ingenieurs Civil de France, from which 
we borrow the diagram of lamps and furnaces and the 
descriptions of them, says :— 

‘““The grave error has been committed of basing the 
figures for the industrial production of carbide of calcium 
on those given by M. Moissan. M. Moissan produced 
between 120 and 150 grammes of carbide by means of 
a current of 350 ampéres and 70 volts; but this is 
purely a laboratory result, and has no bearing whatever 
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lutely no data on which to base a formula. In some 
places a kilo. of carbide has been produced by the 
expenditure of between 5 and 6-horse power—French. 
I believe that it is possible to go lower than this, and 
make about 3°75 kilos. per horse-power per hour in 
twenty-four hours. 

‘‘ It is difficult to say at present at what price it will 
be possible to produce carbide of calcium. The following 
data may, however, give an approximate idea of the cost 
price. Using water-power for its production, it is possible 
that the lowest price for the electric current would be 
about 79°6f. per year of 310 x 24 = 7440-horse power 
hours. The cost for steam instead of water power would 
be about three times this-figure. The following calcula- 
tion is based on the supposition that water power is em- 
ployed and the current supplied at 79°6f. per E.H.P., the 
rate of production of carbide to be 15 tons per day, 
which will require about 4000-horse power—French—per 
day of twenty-four hours :— 


** Price of a Tonne of Carbide. 
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Electric power... .. 68°33 
600 kilos. of coke dust 10°33 
a ies car Fas) sink dane nae! Teds idea eek 
Cost of transformation of current, 10 percent. ... 6°42 
Repairs—including electrodes ... ... ... ... ... 18 
NOT cea ahd se” nace peg tak 5°50 
Packing ... 8°10 
Transport 20 
Etceteras 60 “85 
213 ‘23 


Or £8 ’67 per English ton.” 


Taking M. Perrodil’s figure of 68°33f. price of electric 
power per tonne of carbide, we have electric power 
required = £2°9 per English ton; and allowing also his 
estimate of water power electricity = 4 steam power 
electricity, we get the English calculation of cost of 
power required per ton as £10°86, or between three and 
four times greater than M. Perrodil’s estimate; and 
accepting the price of material, &c., given by M. Perrodil 
at, say, £3 per ton, the total cost price of the carbide 
comes to nearly £14, as against the French estimate of 
£8°67. In all probability water power electricity costs more 
nearly half than a third steam power, so that the price 
estimate on Prof. Lewes’ figure would be nearly £20 per 
ton of carbide. It appears to us that the French figures 
are fundamentally incorrect, and as we understand that 
it is at present impossible to buy calcium carbide in Paris 
at less than £40 per ton, our opinion would seem to be 
not ill-founded. 

In our own country the Acetylene Illuminating Com- 
any is prepared, or will shortly be prepared, to sell 
carbide at from £28 to £30 per ton, a figure which agrees 
very closely with our calculation. There are, however, 
rumours afioat of a new system, which economises the 
electrical horse-power by conducting part of the fusing 
process in miniature blast furnaces, with two distinct 
zones of heat, and of a modification of the same system, 
whereby electric power is done away with entirely. 
Several experimenters have been working in this new 
direction, and it is expected that if the process proves 
successful], the price of carbide will be considerably re- 
duced. At the present moment we have no hesitation in 
saying that with the systems which now obtain it is not 
possible to produce the carbide at the low cost which has 
been represented. Carbide of calcium is produced by 
fusing together 60 per cent. of lime and 40 of carbon; 
the accepted formula for the reaction which takes place is 

CaO + C,; = CaC, + CO 

The actual proportion of ingredients from this formula 
would be 56:1 per cent. of lime to 43°9 of carbon ; but as 
the materials used are not pure, the slightly different 
amounts given above are used. It has been found by 
experiment that the quality of the carbide depends greatly 
on the purity of the lime and carbon. For the latter 
M. Perrodil recom- 
mends English 
coke, as being 
particularly _ free 
from ash. These 
ingredients are 
ground and mixed 
intimately together 
and are then intro- 
duced into the elec- 
tric furnace. The 
accompanying cuts 
will give our 
readers some idea 
of the construction 
of these furnaces. 

Spray’s furnace 
is illustrated by 
Fig. 3. It is con- 
structed in ordin- 
ary brick. The 
front face is closed 
by four superposed iron doors, the two upper of which are 
only opened on exceptional occasions. The electric 
current enters the furnace from above and below; the 
lower electrode is composed of a sheet of iron (a) covered 
by a layer of broken lamp carbons to the depth of about 
20 c.m., or by a mixture of coke and tar. The upper 
electrode is composed of three pairs of carbons fitted into 
a carrier f, and carried by a copper bar h, through which 
the current is conveyed. A chain passing over pulleys is 
connected through the medium of a screw with a hand 
wheel worked by the operator, the rotation of which 
raises or lowers the upper carbon. The furnace shown 
in Figs. 1 and 2, designed by Messieurs Morehead and 
de Chalmot, is in use at Niagara. In this case the 
base of the furnace and lower electrode are formed by a 
trolley, the bottom of which is covered, as in Spray’s 
furnace, by alayer of carbon from 4in. to 8in. thick. The 
mixture of lime and carbon is fed into this trolley through 
the passages e, in which work four distributing vanes or 
blades. The carbide is formed on the trolley, and as the 
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mass increases in height the upper electrode is raised. 
When the trolley is full it is run out through the door ¢ 
and an empty one takes its place. As soon as the freshly 
made mass is sufficiently cooled outside the furnace, which 
requires between six hours and twelve hours, it is 
upset on to a screen on which the carbide of calcium 
remains, but through which the untransformed powder 
falls, and is collected for re-treatment. 

By means of the rod g the truck whilst in the furnace 
is kept reciprocating fairly rapidly, and the development 
of bubbles of gas in the mass thus obviated. At the same 
time the efliciency of the furnace is augmented by the 
arc being brought to bear on anenlarged area. The 
movement of the truck is about 2in. at the rate of twenty 
vibrations per minute. Beneath the furnace is an ash- 
pan from which untransformed material is reclaimed. 
The upper carbon is of the same design, Spray’s, 
described above, but is more massive in construction. 
The lower electrode is, of course, formed by the trolley. 
Once the operation is commenced, the door of the furnace 
is closed, a small door w, situated near the top of the large 
door, being left open till the oxide of carbon produced has 
entirely replaced the air. When this point has been 
reached a flame issues from the little door which is 
immediately closed ; the gas then escapes by the chimney 
v. The “porte-charbon” and the rod / are not in the 
current of the hot gases. The upper part of the furnace 
is kept cool by a stream of air induced by the chimney. 

The calcium carbide produced in such furnaces is divis- 
ible into two qualities. About 80 per cent. is nearly pure, 
the remainder being ‘“‘a crust of lower value.” The mix- 
ture of these two sorts of English carbides yield in the 
presence of water on the average 5 cubic feet of acetylene 
gas. Continental specimens yield from 20 to 50 per cent. 


Fig. i 
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less. In generating the gas it is necessary to use certain 
precautions, as under a pressure of over two atmospheres 
it explodes if ignited. Also, if pressure is produced in a 
closed vessel by the production of acetylene from the car- 
bon, caused by the rise in temperature due to the pressure 
and the reaction, “an action,” says Prof. Lewes, *‘ akin to 
detonation is very likely to take place with the resolution 
of the acetylene into carbon and hydrogen.” We gave 
some time ago an article on the general properties of the 
gas, and need not go into the matter again. It will, we 
think, however, be of interest if we describe a few of the 
forms of apparatus used for generating acetylene, both 
for direct use and for storage in a receiver. On page 53 
we give a number of diagrams of such producers. All 
generating apparatus may be broadly divided into two 
classes. In the first are all those forms in which the 
supply of water to the carbide is regulated, and in the 
second, those in which the reverse method is used, and 
the carbide allowed to fall as required into a large volume 
of water. 

This second class is undoubtedly superior from every 
point of view, and the only reason that the other method 
gains any support at all is because the apparatus is 
simpler and less bulky. Not only is it, however, some- 
what dangerous in use, but the gas produced by it is not, 
on account of the high temperature attained, so pure as 
that derived by the other method. It must be remem- 
bered that carbide in the presence of damp air alone 
will continue to produce gas, and at a high temperature. 

In the other method of production, as a small lump of 
carbide falls into a large quantity of water no great rise 
of temperature takes place, and at the same time the gas, 
in bubbling through the water, is washed, and only needs 
then, says M. Perrodil, to pass through a layer of oxide 
of iron to be rendered quite pure and dry. 

The figures numbered 4 to 9 represent generators of 
the first class. Fig. 4 is M. Prevost’s apparatus. The 
carbide of calcium is placed upon the support f, and the 
vessel A is filled with water till the carbide is covered. 
Gas collects in the upper part of the interior vessel, and 
passes through the condenser i to the receiver. As the 
receiver rises it closes the cock 7, and the gas pressure 
increasing in the inner bell of the producer, forces down 
the water from the carbide. The action is precisely the 
same as in those hydrogen and soft platinum taper 
lighters. Fig. 5 shows M. Prevost’s lamp. It bears, it 
will be seen, a close resemblance to his other apparatus. 
In this case the pressure of the gas must not be allowed 
to be more than slightly above that of the atmosphere, 
consequently the upper part of the exterior chamber is 
connected both by the valve V and by the descending 
pipe and valve D with the outside air. When the lamp 
is turned out the valve V is opened, and the water is 
readily driven out of the upper part of the chamber A by 
the rising pressure. When, however, the lamp is at 
work, the valve V being closed, a slight excess of pres- 
sure is maintained sufficient to make the gas issue from 

the burner. D is practically asafety valve; its action on 


the control is obvious. In Fig. 6 Holliday’s apparatus 
is represented. P is the carbide of calcium contained in 
an open work cage. The gas passes through T, and 
through the spiral tube round the upper reservoir, where 
impurities are condensed. To commence, the chamber 
C is full of water, and P is consequently submerged ; but 
if too much pressure is produced the water is expelled 
from b, and is forced up the tube ¢ into the upper 
receiver. 

Bon’s producer, which is shown in Figs. 7 and 8, is that 
adopted by the Compagnie Continentale d’Eclairage. The 
carbide is placed in separate receptacles in the producer 
H. The water drops into one of these, and till all the 
carbide in that one is used upit is not allowed to overflow 
into the second. The valve r connected with the water 
supply is regulated by the rise or fall of the receiver, and 
thus controls the dropping of the water into the producer. 

The next apparatus, Fig. 9, that of Gillet, Forest, and 
Bocandé is strongly commended by M. Perrodil. It bears 
a very strong resemblance to Holliday’s apparatus, shown 
in Fig. 6; the only difference being that the water drops 
— a number of little nozzles instead of rising in a 

ody. 

We now come to that class of generator in which the 
carbide is allowed to fall as required into a large quantity 
of water. In M. Lequeux’s apparatus the action is not 
automatic, the carbide being fed in by hand as needed. 
A section is given in Fig. 10. The chamber B is filled 
with water, and the carbide introduced through the door 
at I. The gas generated passes down the tube C into 
the lower compartment, which makes a hydraulic joint, 
and from thence to the gas holder. The same apparatus 
in a slightly different form is shown by Figs. 11 and 12. 

The automatic apparatus of Messieurs Leguin et 
Perrodil, Compagnie Général d’Eclairage L’Acétyléne, will 
be understood from Fig. 13. The carbide is placed in a 
long case or trough F, which is divided into bottomless 
compartments, and slides in another trough, in which 
there is a hole at T. By means of the rack arrangement 
shown, as the gas receiver descends it pushes F downwards, 
and allows the contents of one compartment to fall into 
the water. The water-level in T is higher than thatin B 
in proportion to the pressure of the gas above the atmo- 
sphere. 

The apparatus designed by M. Bullier for filling 
receivers for railway train lighting is in no sense auto- 
matic. It is seen in Figs. 14, 15, and 16; the last 
two showing the connection with the driers, purifiers, 
and receivers. The generating apparatus—Fig. 14—is 
made of sheet steel. The carbide is placed in the cage c 
and is lowered by the rod n into the water contained in a, 
as the pressure shown by the gauge signifies that it is 
required. Several important railways in France are 
experimenting with acetylene for lighting. The difficulty 
at present is that the acetylene leaves a deposit of 
carbon on the burners which makes it necessary to clean 
them every few days. This choking of burners is one of 
the chief difficulties that will have to be overcome before 
acetylene can find its way into general use. The flame, 
too, has, except under very favourable conditions, a ten- 
dency to smoke and smell, either of which defects would be 
sufficient to prevent its employment. A number of 
schemes have been designed for removing these objec- 
tions, but up to the present time it cannot be said that 
anything entirely satisfactory has been found. The best 
results seem to be obtained by using acetylene as an 
enricher of some gas poorer in illuminating power. 
The following extract from Professor Lewes’ lecture 
bears upon this point:—‘‘ When acetylene was first 
rendered a commercial possibility, numbers of experi- 
ments were made to see if this could not be done, but the 
results were most discouraging, as, instead of each 1 per 
cent. of acetylene added to the diluting gas giving a value 
of about two candles, it was found that it was necessary 
to add something like 10 per cent. to 15 per cent. before 
the mixture became endowed with any luminosity at all, 
and that with water gas an admixture of 20 per cent. of 
acetylene was necessary to give anything approaching a 
20-candle gas. With a poor coal gas, however, the 
enrichment value of the acetylene gives better results, 
but still not sufficiently good to hold out any hope of 
acetylene replacing oil as a means of enrichment. This 
curious phenomenon of high illuminating value when 
consumed by itself being reduced so enormously when 
the gas was used as an enricher, led me to make a long 
and exhaustive series of experiments on the causes which 
led to it, and I have now found the reason for this 
apparent anomaly, and also a way in which it can be 
obviated. The result is that it would be perfectly easy by 
a simple and rapid process to make a fuel gas costing 
from 8d. to 1s. per 1000, and by the addition of 10 per 
cent. of acetylene to raise this to an illuminating value of 
about twenty candles, a result which, given cheap carbide, 
would open up an enormous use for acetylene gas.” 

The use of air as a diluent has also been suggested and 
tried. The results, when proper precautions are taken, 
are satisfactory, but such a system opens out such mag- 
nificent opportunities for explosion that its use cannot be 
commended. A burner designed to use a mixture of air 
with the gas by inducing it through passages in the 
burner itself has been tried by M. Bocandé, and has 
given, we understand, satisfactory results. Itis necessary, 
however, to use the acetylene at some pressure, as other- 
wise the air is not properly drawn in, and this must be 
regarded as an objection. 

There seems little doubt that acetylene gas has a future 
before it, but that it is to completely cut all other illumi- 
nants out of the market, as certain sanguine persons 
would have us believe, is exceedingly improbable. The 
accounts which have been put before the public of its 
range of utility, ease and cheapness of production, are in 
many cases very exaggerated, and must be, as our figures 
given above show, largely discounted ; there remains for it, 
however, room beside the illuminants in use, and there 
seems great possibility of its filling a useful field in con- 
nection with train lighting, in which direction it is 








already beginning to demonstrate its utility. For house- 


hold lighting it is up to the present unsuited, except 
under peculiar circumstances, and we may safely state 
that gas, electricity, and petroleum have practically 
nothing to fear from calcium carbide and acetylene, at 
any rate for some time to come. 








DREDGING AT NATAL, 


THE rough weather to which our port has been subjected during 
the past nine weeks has been remarkable, and it would be necessary 
to go back a good many years before finding a precedent for it. 
Ju ging from the experience of the past ten years or so, we have 
been led to believe that after the month of September we shoula 
have not much reason to fear weather of a kind that would 
seriously interfere with the navigation of the entrance channel 
until the period of the next equinox, but this year has shown that 
our confidence has been misplaced and that the weather we ex- 

ted to get in August September has been postponed till 
ctober and November. It matters little, however, at what par- 
ticular time of the year the bad weather comes, so long as we can 
keep the channel open during that period. In our last article on 
this subject we described what had been done in this direction up 
till the 13th October last. Since then there has been little or no 
improvement in the weather generally, and the struggle to main- 
tain a workable depth of water in the south channel by means of 
dredging has continued. After five days of incessant bad weather, 
during which the cone was either at the yardarm or half way up, 
and several vessels were detained in the harbour in consequence of 
the high seas, it was found on the 14th October that the south 
h 1 was letely blocked up. Itis true that the central 
at low water of 1lft., but it is not intended 
rmanent working channel. As far as 
navigation was concerned there remained a straight out channel 
17ft. in depth at high water, and if nothing had been done to 
prevent it the invariable ormance would have been gone 
through ; the. channel would have veered round further and 
further northwards till the deepest depression on the bar—it can- 
not be called a channel—would have been past the end of the 
north pier, forming a tortuous route which none of our larger 
class of steamers would have ventured totake. Under the present 
system of dredging, however, the Octopus, which was constructed 
by Messrs. W. Simonsand Co., Renfrew, was at once set to work to 
open the south channel so far as the heavy seas would permit. On 
the 15th, therefore, the dredger attacked the shoal, which 
was only 5ft. below low water, and two days later she opened 
up the channel to a depth of 15ft. 6in., which at high water 
was sufficient to admit a vessel drawing 20ft. During the next 
few days the Octopus worked intermittently, the seas occasionally 
driving her away, but in consequence of the } accumulation of 
sand on the south side of the breakwater, which kept drifting 
round, it was not found possible to gain a greater depth than from 
15ft. to 16ft. at low water, which, however, was ample for the require- 
ments of the port, the depths at high water being from 20ft. to 21ft. 
It is scarcely necessary to remind our readers that previous to 
dredging operations these periods of storms practically closed up 
the Se ur for even moderate-sized steamers for weeks and 
months after. From the beginning of September, 1892, till the 
end of August, 1893, there was at no time a depth of 12ft. across 
the bar opposite the entrance; the only depths of 12ft, and 
upwards were to be fonnd away to the northward of the north 
pier. During that time there were many periods of fine calm 
weather and very high tides, but no force was found sufficient to 
break through the bar until the little Beaver succeeded in 
scratching a groove through near the breakwater. 

A still better instance can be given of the efficiency of the 
dredger to open upa channel in a short space of time., On October 
20th the Octopus was again driven off by very heavy weather, the 
seas outside being exceptionally heavy occasionally, and from the 
25th to the 29th the cone was up. On the 30th the Octopus got to 
work on the shoal in the south channel, which was not more than 6ft. 
below low water in its shoalest part, and on the following day there 
was a channel 16ft. deep at low water, and there are other similar 
instances of the wonderful effects of dredgi The depth of the 
south channel bas been fairly well maintained to the present 
moment at an ave of about 15ft., the average depth for the 
month being somewhat over that. What we learn from this 
appears to be that with the aid of dredging the entrance to this 
port can be oe open, except during boisterous weather—whicb, 
of course, would keep any exposed port closed—after which about 
36 hours would be required to open the channel. is is 
certainly gratifying as far as it goes. It practically means that 
so far as human agency is concerned we can keep our port open 
to vessels drawing 17ft. of water at any time of the year, except 





Ww = 
channel gave a depth 
that that should be the 


ores ag | for a couple of days or so after exceptionally rough 
weather. It must always be remembered that this harbour like all 
such ex ports, must occasionally be closed by reason of rough 


? 
weather, independently altogether of the depth of water in the 
entrance channel. 

During the past trying time there has been comparatively little 
interference with the egress and ingress of ships on account of 
want of depth of water, the cause has been chiefly the danger to 
navigation through heavy cross seas. The average bar depth for 
the year will come out at about 16ft., as against 12ft. lin. for last 
year, and 11ft, llin. for 1894 ; but the increased average for this 

ear by no means shows the full advantage of the present position. 

n all previous years the working channel has chiefly been the 
extreme north channel, which was unfit for large vessels to navi- 
gate ; but ever since the Octopus has been at work the direction 
of the working channel has been straight out of harbour, except 
on two or three occasions, when for some reason or other some 
small craft were taken out by the old north route, Although we 
are impressed by the splendid work which can evidently be done 
by dredgers like the Octopus, we cannot say that we are satisfied 
with the depths obtained. During the six months April to Sep- 
tember the average depth was 17}ft., which at high water of spring 
tides gave at least 23ft. 6in., and at neaps a littie over 20ft. The 
average depth for October was only 13ft. 64in., which is disappoint- 
ing. The weather during that month was exceptionally bad, it is 
true, but it may be equally bad again, and therefore we must 
recognise that, unless some improved system is adopted, we may 
be subjected to a minimum depth of something under 14ft. We 
have no fear but that the good depths will be maintained through- 
out the greater part of the year, and that only for short periods we 
will be inconvenienced with com tively shallow depths ; but as 
the strength of a chain is judged by its weakest link, so the credit 
of the port is judged by its minimum depth. We believe that the 
experience of the year’s dredging will teach those who are respon- 
sible a means whereby an accumulation of sand will be checked. 
It is perfectly well understood that if the sand filling in the bight 
south of the breakwater could be dealt with, the minimum depths 
of water on the bar would be considerably raised. The condition 
of the entrance channel during the past year has been incompar- 
ably better than that during any previous year, but the require- 
ments of the port have so enormously increased that what would 
have satisfied us some years ago is insufficient for the new condi- 
tion of things, and the success which has attended ome opera- 
tions has encouraged us to hope that the capabilities of our harpvour 
will be able to keep pace with the rapid development of trade with 
this Colony.—Natal Mercury. 








Tue slight reduction of fees on the Baltic Canal has 
led to its increased use, so that, despite the interruption of traffic 
by the running aground of a Danish vessel, the receipts for the 
second half of 1896 exceeded by 77,114 marks those of the corre- 
sponding half of 1895. A still further reduction in the dues is now 





being advocated, 
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ABSENCE OF A STANDARD IN 
DESIGN. 

A quaint article upon this subject appears in The 
Engineering Magazine, of Néw York, for November. 
It deserves notice, if only for the painstaking way in 
which it has been put together, but the entire absence of 
correctness in its details prevents its being of any great 
use. Before going into the arguments adduced, as to the 
want of fixed principles in the design of warships, we will 
allude to one or two of those discrepancies that militate 
against the value of the paper. 

The author assumes that, because a ‘‘ Navy Department 
publication” of the United States gives certain rates of 
speed for the firing of naval guns as those obtaining 
upon the American battleships, that these rates are 


BATTLESHIP 


necessarily applicable to the guns of equivalent calibre in | 


war vessels all over the world. The fallacy of such 
deductions is shown in a moment by placing in a com- 
parative table his computation of the gun-power of the 
Majestic class side by side with the actual figures :— 


United States Estimate of Fire Rapidity and Power. 








" Foot-tons Rounds Total muzzl 

a. muzzle energy _— per ny each a 
‘ _ per gun. minute. ot gun. 
Four 12in. 33,900 ... ‘ths 22,600 
Twelve Gin. Ens ges, ses) Ce” cons: eee 100,800 
Sixteen 12-pounders _... 425... 160 68,000 
Twelve 3-pounders_... 80 ... 144 11,520 
Total 3344 202,920 

Actual Ejfective Rup dity and Power. 
oe Foot-tens Rounds Total muzzle 

Ament. muzzle energy per energy a = 
r per gun. minute. of gan. 
Four 12in, ak: ee 28,250 
Twelve 6in. Skuse lace xe ae 201,600 
Sixteen 12-pounders.... 425... 160 68,000 
Twelve 3-pounders nee 80 ... 180 14,400 
Total ... 400 ... 312,250 


It will be seen that the total muzzle energy of all the 
guns is, roughly, 300,000 foot-tons per minute, and that 
400 rounds can be effectively fired in that space of time, 
in lieu of 200,000 foot-tons and 330 rounds as assumed in 
the article—a very material difference. The great error 
is in the work performed by the 6in. gun, that quoted for 
the United States Navy being a feeble weapon, not a 
genuine quick-firer, but with a modified Canet breech- 
gear. In point of fact, it bears no resemblance what- 
ever to the 6in. quick-firers of the Majestic class, and 
probably the rapidity of fire ascribed to it—2} rounds per 
minute—gives a flattering view of its performances. 

Again, the armour of the Majestic is described as Qin. 
in thickness, as though this was the sum total of pro- 
tection applied to the vitals of the ship, but such is not 
the case. A section through the armoured citadel of the 
class under consideration shows that, whatever point is 
the objective aimed at, a substance of 14in. of steel, 
carburised upon the surface, has to be penetrated before 
this objective can be reached, independently of skins and 
backing, which add considerable resisting power. The 
accompanying engraving is illustrative of this. 

When the vessel is on 
an upright keel, a pro- 
jectile—marked A—strik- 
ing the vertical armour 
about half way up, would 
probably take a _ line 
slightly inclined as indi- 
cated. It would thus 
have the Qin. vertical 
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|ment and weight of metal thrown from British war 
| vessels is to be found in the writer’s own words :— 
‘“* Great Britain’s line of home defence is to be as near 
| the enemy’s coast as she can get; there is where she 
| proposes to establish her first line of fight.” Hence the 
| vast displacement of a Majestic or Prince George, the 
| latter of which battleships can stow in her bunkers no 
| less than 2250 tonsof coal. Every ounce of this precious 
| fuel would be required to maintain our ships in their 
| position, in ‘‘ the line of home defence,” and it is mainly 
| with this object in view that the proportions of dis- 
| placement have been increased. 

But the principles of design, as laid down by Sir W. H. 
| White in the Royal Sovereign, have not been departed 
from in the manner assumed in this article. We have 
already pointed out that the belt armour of the later 
ships is actually 14in., and not 9in. as stated. Moreover, 
| the difference of material, hardened steel being employed 
|instead of compound armour, more than compen. 
| sates for the reduction in thickness that has been 
| effected at the water-line, the aggregate resisting power 
| of the belts of the new ships being rather in excess of the 
| penetrative power possessed by the most recent 12in. 
| guns. To pursue the question of proportion in design 

still further, we find that the Director of Naval Construc- 
| tion still adheres to his early principles. The weights on 
| board his latest battleships are, roughly, the same in 

their ratios to one another—except that the change of 

cordite for gunpowder has necessarily reduced the per- 
| centage required for ammunition, and the substitution of 

Harveyed steel for compound armour has greatly reduced 

its weight, this having been taken advantage of to increase, 

correspondingly, the coal capacity. The accompanying 
| table illustrates this fact :— 


Percentages of displacement as given in Percentages of new battleships’ 
** Manual of Naval Architecture.” displacement given roughly. 


Per cent. Tons. Per cent. 
Hull .. pPieeet eae Ness h 1a ute 5700 ‘ 
Propelling machinery and coals... 15) 4- 3550 23% \ 47 
| Armour with protective deck ... 30) *” 3500 234 J *! 
Armament and equipment, aux- 
iliary machinery, &c. ... ... 17 cc OR... BD 
100 15,000 100 


To sum up briefly. Displacement has been increased in 
the new vessels to the extent of some 700 tons; about 
800 tons of the weight of armour has been released, and 
100 tons of the weight of ammunition. The United 
States, France, and Russia, would have devoted all this 
margin of displacement to increasing the number of guns. 
We have utilised the 1600 tons in developing the coal 
capacity, in enormously increasing the number of rounds 
carried for the quick-firing guns, whilst the energy of gun- 
fire, in a given space of time, has been improved 25 per 
cent., and the system of armoured protection made much 
more effective. 

Where then is the ‘ absence of the standard in battle- 
ship design,” as assumed to exist in the navies of the 
world? We certainly cannot find it in our own recent 
vessels, and the writer whose article we are reviewing 
confines himself to specimens of the very latest types, 

' so that we are justified in retaining the controversy within 





armour to pierce, and 
afterwards the in. 
sloping portion of the 
armoured deck at an 
acute angle, making the 
full depth penetrated at 
least 14in. If the pro- 
jectile was aimed point 
blank at one of the bar- 
bettes, the range being 
very short—marked B— 
it would have to negotiate 
the Yin. vertical armour 
and afterwards the 5iin. 
armour of the barbette, 
making the full depth to be penetrated 144in. If; 
it happened to strike above the vertical side armour 
—as at C—it would encounter the full 14in. armour of 
the upper line of plates on the barbette. Finally, if the 
vessel heeled to an angle of 10 deg., the water-line would 
be as that dotted in the engraving. A projectile striking 
just above the water-line would, in this case, be some- | 
what as represented at D, and would have, as in the first 
case illustrated, the vertical 9in. armour, and the inclined | 
part of the armoured deck to pierce, viz., at least 14in. 

It will be readily seen that, to follow the arguments of 
& writer whose figures require to be so extensively dis- 
counted, is a difficult process; nevertheless we will | 
endeavour to do so. 

Surprise is expressed that, with the great increase of 
displacement observable in the later British battleships, the 
weight of fire per ton of displacement should be inferior 
to that of nearly all the typical vessels enumerated, the 
Preussen, German battleship, being quoted as occupying 
the highest place in this respect, and the Kearsage being 
second to it. But what useful comparison can be made 
of the attributes of either of these two war vessels with 
those of our own Magnificent, when it is remembered 
that their coal bunker capacity is, in one case, just one- 
third, and, in the other case, just a fifth of that possessed 
by the latter ship? This, too, is altogether independent 
of the doubtful character of the writer’s statistics as to 
rapidity of fire. The coal capacity of the Preussen or 
Kearsage may be considered adequate in the eyes of a 
nation that regards a battleship as an attribute of coast 
defence. But with us it is not so. The key to the 
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those limits; and, probably, if we were acquainted 


| with the principles which guided foreign naval con- 


structors in the development of a Carnot or Preussen, 
we should find that they had laws for proportions of 
armour thickness, weight of armament, kc. &c., which 


| have been adhered to when possible, or departed from 


when changes in the nature of the propellant employed 
or modifications in the character of armour rendered this 
course advisable. We cannot admit that, because we do 


| not fully understand what foreign naval constructors have 


been aiming at, that they have had no definite policy to 
pursue. 

The question raised in this article appears to us to be 
the old one of ‘‘ Elements of Power,” which was thrashed 
out ad nauseam by Professor Elgar and Admiral 
Colomb, only given a fresh name, and restricted to 
battleships alone, instead of being applied to war vessels 
generally. But the writer has made confusion worse con- 
founded by attempting to differentiate the powers, not 
only of British men-of-war, but of those which exhibit the 
diversified talents of naval constructors all over the 
world—an utterly impossible task. The Russian loads 
his battleships with an abnormally heavy armament, he 
fits it with heavy masts and an armoured upperworks, 
such as must seriously imperil its stability in a seaway ; 
but the vessel is never intended to encounter a gale of 
wind, and it suits his purpose. The reserve stores and 
equipment on board are conspicuous by their absence, 
and the protection of guns’ crews is ineffective ; but these 
are minor details. The Frenchman designs a floating 
fort, with guns fitting into recesses like the blades of 





meaning of this apparent discrepancy between displace- 





a pocket knife, the whole being a complex mass of the 





most exquisite mechanical contrivances; nevertheless, it 
meets his views, for it contains not only the ideas of the 
original designer, but those of a thousand other naval 
scientists who have been tinkering at it during the whole 
of the five or six years occupied in its evolution. In 
point of fact every great naval Power has its own objects 
and ideas, and to attempt the reconciliation of them, in 
order to ascertain the principles which should guide 
the world in the construction of a perfect battleship, 
would be a hopeless task indeed. 

In the concluding remarks of the writer of this article, 
we are, however, fully at one with him. ‘ Perhaps all 
these differences—as to armour, armament, displace- 
ment, &¢.—are of no real importance, for the untried 
factor which, beyond any disagreement, counts most in 
enabling a battleship to perform her duty best is the 
same factor which won ‘Trafalgar, and which made a 
naval history for the United States—‘the man behind 
the gun,’” 








COMPARATIVE COST OF ENGLISH AND 


AMERICAN BOILERS. 


Mr. Geo. I. Rockwoop, M. Am. Soc. M.E., of Worcester, 
Mass., who has recently returned to America after a three months’ 
visit to Europe, has communicated some figures to the Enyineering 
News, concerning the relative prices of steam boilers in England 
and in the United States, which are of interest as illustrating the 
wide difference in the practice of the two countries, Comparing 
the ordinary horizontal fire-tube externally-fired boiler, which is 
most common in his country, but is almost unknown in England, 
with the Lancashire interna'ly-fired boiler, which is the old-time 
English favourite, but is not used at all in the United States, Mr, 
Rockwood says :— 

‘In Worcester or Boston the price, for instance, of a 72in. by 
20ft. horizontal return tubular fire-tube boiler, f.o,b. cars, with ail 
fixtures, is 1000 dols. This boiler has about 2000 square feet of 
heating surface, giving, at 12 square feet allowed tor one boiler 
horse-power, a total of 166-horse power. 1000 dols. divided by 
166 gives 6 “25 dols. as the cost per horse-power. The price of a 66in. 
by 18ft. boiler, f.o.b. cars, with all fixtures, is 800 dols, This 
boiler has about 1550 square feet heating surface, or 130-horse 
power ; 800 dols. dividea by 130 gives again 6 *25 dols. as the cost 
per horse-power. These boilers are made to first-class specifica- 
tions, having jin. shells of best fire-box steel, triple-riveted butt- 
strap joints, with rivet holes drilled. They are guaranteed ‘drop- 
dry’ at 225 lb. water pressure, and to withstand a working 
pressure of 150 lb. steam all their lives. Now the price quoted me 
for the 8ft. diameter by 30ft. length Lancashire boiler was 20 per 
cent. and 24 per cent. off from £585 [ (585-117) — 11 °7] = £456 °3. 
Calling £1 4°90 dols. in round numbers, gives £2235 aols., f.0.b. 
cars, as the cost of the Lancashire boiler in Americanmoney. The 
total heating surface is 1080 square feet, which makes the boiler 
cost 2°07 dols. per square foot, as compared with 52 cents a square 
foot for each of the two American boilers ; thus the Lancashire 
is about four times as expensive per square foot of heating surface. 
But, on the other hand, the heating surface of the Englisn boiler is 
more effective than it is in the return tubular boiler, not only because 
the Lancashire fire-box is inside instead of outside the shell, but 
also because of the higher temperature at which the flue gases 


escape. 

«he claim is made that the English boiler will evaporate 
economically 6500 Ib. of water from and at 212 deg. per hour, the 
maximum evaporation being 8000 lb. Taking 8000 lv. = 230 
boiler horse-power gives 2235 + 230 = 9°75 dols. as the cost per 
horse-power. If we take the maximum power of the 66in. by 1dtt. 
boiler as 175-horse power—obtained with a combustion of 15 Ib. of 
coal per square foot of grate per hour—then the comparative cost 
of the American boiler is less than half that of the English type. 
Whether the Lancashire boiler could be made in the United States 
at a price less than it can be purchased for now in England is an 
open question, as we have no data or experience from which to 
form an opinion ; it seems to me not impossible, as the prices of all 
steam goods in this country are so much depressed by the severe 
domestic competition which has developed at a rapid rate witbin 
a comparatively recent period, é 

‘The only internally-fired boiler which is used much in the 
factories of the United States—the Manning type—is still much 
cheaper than the Lancashire boiler, costing but 7°70 dols. per 
horse-power when built for the highest pressures, and requiring 
no brickwork. The item of brickwork should also be considered 
in estimating the comparative cost of the return tubular and 
Lancashire boilers. On account of the great weight per horse- 
power of the Lancashire when filled with water, and also on 
account of its great length, 30ft., it is necessary to provide much 
deeper and better foundations for it than we provide for the 
American type, and in addition, separate brick return flues must 
be used for the Lancashire, as it is not economical to operate the 
boiler without the use of an economiser. The reason for this 
appears when one takes into account the relative cost of the 
heating surface in the Lancashire boiler and in the Green 
economiser. The cost of the economiser, all erected ready to be 
operated except for the brick setting, is 40s. per tube, 7 ‘35 dols, 

his makes the cost per square foot of heating surface 73 cents, 
as the tubes are din. diameter by 10ft. long, and thus have about 
10 square feet of surface per tube. As the heating surface in the 
boiler costs 8°4s. or 2°07 per foot, whereas that in the econo- 
miser costs 3s, or 73 cents per foot, it is plainly to the advantage 
of the Englishman to buy as much economiser and as little boiler 
as he can use. The dividing line comes in at about the middle of 
the whole amount of surface needed ; that is, the economiser is 
given the same number of square feet of heating surface as is pro- 
vided in the boiler, In this country the economiser costs some- 
thing more than double the cost of the boiler per square foot of 
heating surface, and is, therefore, of more specialised utility than 
must be the case in England. 

‘Tt should be said that brickwork is done far cheaper in England 
than in the United States, a ‘one hundred yards’ chimney cost- 
ing less than half what we should pay. The same ratio of cost 
obtaing, of course, in brick boiler settings.” 








THE DEVELOPMENT OF NiIcarnaGua.—The Goverrment of the 
Republic of Nicaragua has recently granted to Dr, J. E. San 
Delgado of Biuefields, Nicaragua, concessions for the construction 
of a canal to connect Bluefields with the Laguna de Perlas, and the 
establishment of a telephone line from Bluefields to Managua, the 
capital of the Republic. The canal is to be five miles long, 36ft. 
wide, and 8ft. deep, and is to be made in such a manner that it 
will have a natural flow sufficient to keep it well cleaned and avoid- 
the accumulation of mud or sand-banks, The telephone line 
will be double, with stations, and will extend for 500 miles through 
some of the richest and most fertile lands in the country, with 
branches to the various towns along its route. The establishment 
of this telephone line is a matter of importance, as at present. 
Bluefields is cut off from the rest of the world, but the improved 
communication will greatly benefit the commerce of the town, and 
merchants, traders, &c., throughout the country, will have similar 
advantages to those in the other Central American Republics, 
whereas at present there are sections of Nicaragua where telegrams 
and letters can only be received at long intervals. The Bluefields 
Board of Aldermen have granted a concession to Dr, Delgado for 
lighting that town by electricity. Contracts have been entered 
into for a complete plant with all equipments for 350 arc lights, and 
the work of installation will be commenced at once. 
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THE CARROLL BOILER WATER PURIFIER. 


Tue systems employed in removing the deleterious matters 
from the feed-water of steam boilers mainly rely for their 
effect upon precipitation by means of heat or by the addition 
of chemicals, or by the combined action of the two. The 
apparatus made by the Carroll Purifier Limited, of Victoria- 
street, London, 8.W., and shown applied to a Lancashire 
boiler in the annexed illustrations, Figs. 1 and 2, relies for 
its action on submitting the feed to the full temperature of 
the steam in the boiler before being admitted into the water 
space. It consists essentially of longitudinal tubes C acting 
as stays, and connected at the back of the boiler by a cross 
tube, “while outside the boiler front the only additions 
required are a settling box E, from which are led a blow-off 
pi-e Gand the feed-pipe F’, and valves for admitting water or 
steam at will into the tubes C. Water is admitted by the 
feed-pipe A into the tubes C composing the apparatus, and 
flows as indicated by the arrows, discharging into the settling 
box E, from which it enters the boiler through the regulating 
valve H. The feed water in its course through the tubes, 
having been heated to the temperature of the steam, will 
deposit scale-forming matter in the tubes C, the part of the 
apparatus inside the boiler, while grease still held in suspen- 
sion, and not caught in the tubes C, is expected to deposit 
itself in the settling box E, allowing the feed-water to enter 
the boiler relieved of its impurities, and at practically the 
same temperature as the steam. The makers recommend 





Fig. 2—FRONT ELEVATION 


that this apparatus should be blown-off at periods of not more 
than six hours’ duration. The process of blowing-off is 
effected by the manipulation of the valves J, K, L. We have 
had an opportunity of inspecting the working of one of these 
purifiers at the rope works of Messrs. Davis, Bow, E., where 
500 gallons of water per hour, part of which is supplied by the 
East London Company, and containing a small quantity of 
sulphate of lime in suspension, and a quantity of greasy water 
taken from the hot well of a jet condenser, is being treated 
before being admitted into a Lancashire*boiler and a Mills’ 
high-pressure tubular boiler. On the occasion of our visit the 
Mills’ boiler was undergoing the process of cleaning after, 
we were informed, fourteen months’ regular working, and 
there appeared to be only a very thin scale formed on the 
tubes and plates. 








ANCIENT POMPEIIAN BOILERS.* 
By W. T. Bonner, Cincinnati, O. 


IN preparing a recent paper on ‘ Water-tube Boilers,” read by 
the writer at a meeting of the General Mining Association of 
Quebec, several newspaper accounts were noted descriptive of some 
very interesting relics discovered among the ancient ruins of 
Pompeii. As two or three of these relics showed unmistakeable 
evidence of having been utilised as boilers in some form or other, 
Ty curiosity prompted me to extend my investigations further, 
with the result that I am able to present to this Society what may 
be considered abundant proof that the water-tube principle, the 
Crowning feature of the most successful boilers of to-day, was fully 


Soc Presented at the New York meeting (December, 1896) of the American 
Society of Mechanical Engineers 
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1 SECTION OF LANCASHIRE BOILER FiTTED WITH APPARATUS 


understood and appreciated by the Greeks and Romans two 
thousand years ago. 

In the centre of the first hall in the National Museum at Naples, 
containing the bronze relics of Pompeii, are preserved two 
apparatuses for heating water, and numbered in the Museum in- 
ventory 73,018 and 78,673. 

A description of the above apparatus, together with photographs 
and drawings fully illustrating their detail construction, has been 
furnished me by M. Francisco Milone, a Neapolitan engineer of con- 
siderable reputation, at the request of the directors of the National 
Museum, to whom my communication to the Minister of Public In- 
struction wasreferred. Reprintsof some of these drawingsand photo- 
graphs are presented herewith, and from them it will be seen that 
there is a remarkably close analogy between the ancient Pompeiian 
boilers and the water-leg boilers, water grates, and water-tube 
boilers of to-day. Indeed, the principle may be said to be 
identically the same in both, for little change would be required 
to construct from the drawing a very efficient boiler for high- 
pressure work. Inasmuch as the ancients had little or no use for 
steam under pressure, and as their boilers were principally used 
for heating water, it was sufficient that the boiler shells and covers 
offered only a slight resistance, requiring merely a heavy, well-fitted 
cover, which was sufficient to prevent the escape of the steam. 

The first apparatus (No. 73,018) illustrated by the draw- 
ings showing vertical and horizontal sections (Figs. 1 and 2), 
consists of a cylindrical receptacle A, which measures 30 cm. 
in internal diameter and 42 cm. in height. The thickness 
of the walls is a little more than a millimetre, and as one does not 
see any joints in the sides of the cylinder, it may be supposed that 

it was cast, as were 


Fig. 1 generally all of the 
> Pompeiian vases, and 
4 . . then worked or 


i 
c a ® 


i 


turned all round to 

even the thickness. 

The top of this re- 

ceptacle was closed 

fe by a beautifully en- 
oalaeieeeeeneneemenne graved or chased 

lid, which was re- 

is movable, but neatly 

i fitted over a bronze 
reinforcing ring. 

4 At the bottom of 
the external cylinder 
itis joined to an in- 
ternal cylinder of 
smaller diameter, 
and which rises to a 
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terminates in a 
spherical cap. The 


ternal shell is 25 cm., 
and the height 
30cm. The annular 
2 space, or jacket, be- 
tween the cylinders 
constitutes the water 
capacity of the 
boiler, while the in- 
terior of the inner 
a constitutes 
} the furnace chamber, 
‘| the grate for which 
forms a very inte- 
resting feature of 
the construction. A 
careful examination 
of the particular 
boiler illustrated 
herewith shows that 
the annular water 
space does not pre- | 
serve the same thick- 
ness all round, especially the oven, due more to having 
been damaged than to imperfect construction. Neither is 
the furnace chamber exactly central to the boiler. It is clear, 
however, that all of the surface of the inner chamber con- 
stitutes the heating surface in this Pompeiian apparatus, the same 
as in our water-jacket boilers of the present day. The grate bars, 
seven in number, were made from sheet bronze, rolled, and soldered 
or brazed. These tubes open at both ends into the bottom of the 
water jacket, thus forming water tubes or grates, upon which rested 
the fuel, and through which traversed the water as it circulated in 
the boiler. 

To quote from the description furnished me by M. Milone: “By 
this arrangement of the grates not only was the heating surface 
greatly increased, but the heating was rendered more efficient, thus 
showing that the ancients fully understood the principle of distri- 
buting across the furnace a certain number of tubes, in order to 
increase the heating surface, and to aid the evaporation by means 
of a more active circulation of the water.” 

The rectangular opening through which the fuel was fed was 
placed 5cm. above the bottom of the boiler, and is 120 mm, in 
height and 100 mm. in width. This opening was provided with a 
small door made of bronze, hung on two vertical hinges, the door 
being operated by a bronze knob or handle, representing a ram’s 
head. There is no evidence that these Pompeiian boilers were 
connected to a stack or chimney, but little annoyance was caused 
by the escape of gas or smoke, as the ,Pompeilans used charcoal 
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Fig. 2 





certain height, and | 


iameter of this in- | 


as a fuel, the real “‘ carbo” of the Latins. In order to permit the 
escape of the gases, at the height of 140 mm. from the bottom of 
the boiler there were provided three openings from the combustion 
chamber to the outside. These were formed by tubes which crossed 
the annular zone, or water jacket, and terminated at the outer end 
in a masked face. 

It is interesting to note here the artistic turn of mind of the 
ancients, for no matter how simple or how ordinary might be 
the article under construction, it seemed to be second nature to 
them to ornament every detail. 

The cover B, referred to above, is made of cast bronze, decorated 
in a very artistic manner, and can be removed and put in place by 
means of two small handles, each one gracefully representing two 
athletes wrestling. The cover of the boiler is made in two parte, 
the larger of which was probably only removed in case of making 
internal repairs, or for the purpose of cleaning the boiler. There 
is a supplementary lid F, much smaller, that opened on hinges, 
shown in Fig. 1, and it was through this opening that the water was 
poured into the boiler. The hot water was extracted by means of 
a big ladle with a long handle, or a pan or vessel. This second lid 
or cover had in the centre a knob that represented an Eros or 
Cupid, entwined with a dolphin, having in his left hand a lyre and 
in the other the plettro or bow. 

Finally, the beiler is raised 30 cm., on an artistic tripod re- 
presenting lion’s claws, thus allcwing the entrance below the 
grates of the air necessary for the proper combustion of the fuel. 
Two handles that are attached to the outer shell of the boiler 


Fig. 3 





POMPEI'AN BOILER 


take the form of a man’s hands, and serve to lift the entire boiler 
with the tripod. 

As near as can be ascertained, the above boiler was found in 
Pompeii proper, but my informant is not able to indicate the 


| exact spot. It probably belongs to the old collection of Pompeii. 


The second Pompeiian boiler, No. 78,673, illustrated by Fig. 3, 
and shown in vertical and horizontal sections by Figs. 5 and 6, is 


| much more simple than the boiler above described, not only in 
| the internal construction, but also in the decoration. 


This boiler 
has the form of an urn or an ancient vase, and is constructed of 
bronze, cast in one piece. On the outside it measures 30 cm. in 
diameter in the widest part and 40c.m. in height. Inside is the 
oven or furnace B, consisting of a cylindrical shell attached to the 
outer shell at the mouth C, from whence it turns inward and 
downward, widening in the meantime until it reaches the grate, 
just below which it flanges outward, and is attached to the outer 
shell, Thus we have an inner and outer cylinder, the annular space 
between forming a water jacket, in which was contained the liquid 
to be heated. The surface of the inner cylinder constituted the 
heating surface of the boiler. The boiler is also provided with 
water grates, consisting of tubes made from sheet bronze, and 
opening at both ends into the annular water space or jacket. 
Here, then, is anotker ancient example of the water-tube prin- 
ciple, this apparatus being constructed with a view to attaining 
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greater efficiency by the more extensive heating surface and more 
active circulation. 

To the sides of this urn-shaped boiler are attached two very 
simple handles, and the whole is supported by an elegaut tripod 
of a little more than 10 em. in height. 

It bas been suggested that this apparatus may have served 
at some time to heat wine as well as water, which suggestion 
appears reasonable, as many competent authorities agree that the 
Pompeiians made great use of hot drinks. Probably this urn, or 
boiler, was found in one of the ‘‘termpodi,” or, in modern 
language, cafés, in Pompeii or some other city of the Campagna. 
At Pompeii were to be found several of these merchants or 
dispensers of hot drinks, but my informant states that he has not 
ascertained to what other city of the Campagna it may have 
appertained ; that is to say, he is not positive that this apparatus 
was really found in Pompeii, though he is fully satisfied as to the 
origin of the first apparatus described above. 

It should be noted also that the opening through which the fuel 
entered was judiciously placed on the same side as the hinge for 
turning the lid, thus enabling the attendant to incline the urn for 
the purpose of pouring out part of the liquid contents without 
spilling the fuel. This urn-shaped boiler does not, of course, 
present so striking a resemblance to some of our modern boilers as 
the first boiler described above, although it appears to be the 
boiler which has been illustrated and described by quite a number 
of trade journals and technical papers during the past two years. 

I have also received from the Dutch Consul at Genoa photo- 
graphs of a group of ancient Pompeiian relies obtained through a 
friend of his in Naples. Evidently the subject offered this layman 
little in the way of either romance or sentiment ; consequently our 
record is deficient in that it lacks any accurate description of the 
articles illustrated in the photographs. It is assumed that the 
apparatus is the boiler referred to in the different descriptive 
articles which have appeared in the technical papers lately. The 
apparatus shown is said to be constructed similar to Fig. 1, but 
whether it consists of an annular water space connected by hori- 
zontal water tubes, or simply an outer vessel containing an inner 
smaller vessel whose flanged rim rests on the upper edge of the 


Fig. 4 
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ANCIENT POMPEIIAN BOILERS 


outer vessel, after the manner of the ordinary double boiler so 
common in the modern household, our informant does not state. 

The central group is said to represent merely ordinary 
kitchen furniture, used no doubt in the culinary department o 
some large household. Certain features of this group, brought out 
by the photograph, might indicate that this apparatus was utilised 
for more important work, and it is unfortunate that we cannot 
have some further information as to its internal construction. The 
description of the two boilers is somewhat meagre and unreliable, 
but sufficient is given to establish the fact that the large boiler 
at least, is provided with a water jacket, with some form 
of grating for supporting the fire underneath. A cock at one side, 
which appears to be very artistically decorated, served to draw off 
the heated liquid. 

The latter photographs were obtained from the gallery opposite 
the National Museum at Naples. Apparently little effort has been 
made by the authorities at the Museum to trace the origin and 
history of the different relics I have described above, my informant 
stating that no one had interested himself in the matter, although 
some of the articles were discovered as many as forty years ago. 

This delinquency seems all the more apparent from the fact 
that, in order to give a proper reply to my inquiry, it became 
necessary to call in the services of a photographer and an engi- 
neer to illustrate and describe these precious relics of ancient 
days. I only regret that the same effort was not made to give 
us fuller information regarding the apparatus referred to, but let 
us hope that other of our members will interest themselves as 
opportunity offers, and furnish the Society with additional 
information on the subject of ancient boiler making. Our foreign 
members should assist in this, 

For much of the data contained in this paper J am under 
obligations to M. Francisco Milone, a very able engineer of 
Naples, and to the Dutch Consul at Genoa, N. I. Tiedman. I 
have also to acknowledge the courteous and valuable assistance 
rendered by the Hon. Com. G. Solimbergo, Consul-General d’Italie 
for Canada, and the Hon. K. Boissevain, Consul-General for the 
Netherlands at Montreal. 








Tue Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Minister at Tokio enclosing the 
following translation, published in Japan, of a notice which 
appeared in the Ofjicial Gazette of November 20th last, presenting 
the course to be taken by applicants for the registration of patents, 
designs, and trade marks, who are not resident in Japan :—‘‘ The 
Minister of Agriculture and Commerce notifies to-day in the 
Cficial Gazette as follows:—Art. 1. When anyone living outside 
Japan applies or petitions for the registration of a patent, design, 
or trade mark, he or they should send in a letter of authorisation 
by appointing someone who resides in the empire as his or their 
representative, Art.2. When a foreigner applics with regard toa 
patent or registration, such application or petition should be 
accompanied with a certificate of nationality. Art. 3. The applica- 
tion, detailed statement, petition, and other report should be drawn 
up in Japanese. Art, 4, The letter of authorisation, certificate of 
nationality, and other document drawn up in foreign languages, 
should be accompanied by a translation in Japanese.” 
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Durine the latter part of the year just closed we had 
the pleasure of describing and illustrating one of two of 
the largest, swiftest, and most powerful cruisers for war 
purposes ever built in this or any other country. We 
allude to H.M.S. Powerful—one of the two vessels of a 
class for which provision was made in the Navy Estimates 
fo 1893-94, 

In our issue of December 4th we gave a résumé of 
the very successful trials of this ship, and to-day we are 
glad to be able to give our readers an equally satisfactory 
report on the steam trials, which are now completed, of 
the sister ship the Terrible. 

Although the conditions of the trials of the latter vessel 
have been onerous, and have, through unforeseen circum- 
stances, extended over some months of time since their 
commencement, the final results have been highly satis- 
factory, and have proved that the ship is capable of accom- 
plishing all the purposes for which she has been built. 

As the two vessels named have been constructed from the 
same lines and are of exactly the same general dimensions, 
displacements, engine power, «c., and as we have fully 
described the internal arrangements of the Powerful 
already in this journal, it is not necessary to repeat them 
here. The conditions of trial of the Terrible, however, 
may again be given, that our readers may appreciate 
the results actually attained by this splendid ship. 
These conditions were a run of thirty consecutive hours 
of continuous steaming at 5000 indicated horse-power, a 
similar run at 18,000-horse power, and a final run of 
eight hours, four of them being at 22,000-horse power, 
and the remaining four at 25,000 indicated horse-power. 

The first of these trials, viz., the stipulated one at 
5000-horse power, was successfully completed on the 
evening of August 6th, the mean power actually 
realised being 5110; this being generated by fourteen of 
the twenty-eight Belleville boilers in the ship, the steam 
pressure varying from 2001b. to 2201b. per square inch. 
On this trial, which commenced at 11 a.m. on the 5th of 
August, four runs were made over the measured mile in 
Stokes Bay. The power developed by the engines, which 
were run at 64} revolutions a minute, gave the ship 
a mean speed of 13:4 knots per hour. 

On the morning of August 7th the Terrible left Spit- 
head for the thirty hours’ trial at 18,000-horse power. 
Getting under weigh at 6 a.m., by 9 o’clock the engines 
were making ninety-eight revolutions a minute, and indi- 
cating 19,000-horse power; but it was found that the 
slide valve of the starboard intermediate cylinder required 
adjustment, and as this could not be done at sea, the ship 
was run into Plymouth Sound to carry out the necessary 
alteration at anchor. On a closer inspection, however, it 
was found that the defects developed could not be satis- 
factorily corrected, and that it would be necessary for the 
Terrible to return to Portsmouth. 

The ship accordingly left Plymouth Sound on the morn- 
ing of August 11th, twenty out of her forty-eight boilers 
only being used. With the engines making about fifty 
revolutions a minute, and the vessel a speed of 12 knots, 
the ship reached Portsmouth on the following morning, 
no further defects being developed on the passage. 
While the necessary repairs to the engines were being 
carried out, it was decided by the Admiralty to make an 
addition of 10ft. to the length of the vessel’s funnels ; 
and as a greater heat than was anticipated had been 
experienced in the uptakes of the boilers, it was decided 
at the same time to lag them with silicate cotton, this 
being carried up to the level of the upper deck. The 
necessary alterations to the intermediate slide valves of 
the main engines and the lengthening of the boiler 
funnels having been satisfactorily effected, the Terrible 
again left Spithead on Thursday last to undergo the 
18,000-horse power thirty hours’ trial, it having been 
decided by the Admiralty to forego the repetition of 
the 5000-horse power trial successfully completed on 
August 6th. 

At starting on this trial the water draught of the vessel 
was 26ft. lin. forward, and 28ft. 10in. aft, the steam 
pressure in the boilers being 2234]b. per square inch. 
Three runs were made on the measured distance between 
Dodman Point and Bame Head, the mean revolutions 
of the engines being 102°7 per minute, and the horse- 
power developed 18,493 indicated. The speed realised 
by this power was practically 21 knots per hour. 
Fine weather was experienced during the first part of 
the run down Channel; but later on, when off Portland, 
there was a sudden fall in the barometer, with heavy 
squalls, which prevailed throughout the night. This, 
however, had but little effect on the ship, as she main- 
tained her speed and horse-power until some distance 
from Scilly, when she was put about so as to get on the 
measured course on the Cornish coast by daylight. 
During the whole of the run the engines worked admir- 
ably, and no difficulty-was experienced in maintaining an 
ample supply of steam from the boilers. 

The 18,000-horse power trial of the ship and engines 
having been a complete success, the remainder of Friday 
last was utilised in sweeping the boiler tubes, and getting 
the engines, &c., ready for the full power trials on the 
following day. Accordingly, shortly after 8 a.m. last 
Saturday morning the Terrible left Plymouth Sound, and 
in doing so showed the great facility with which so large 
a ship could be manceuvred through a narrow waterway 
when fitted with twin screws, these being, as in the case 
of the Powerful, and in accordance with recent Admiralty 
experiments, made to revolve inwards. 

A short time after getting under weigh, full power was 
attained, and in the first four hours of the trial three runs 
were made over the measured course of 23 knots, during 
which, with a pressure of 229°6 lb. per square inch of 
steam in the boilers, and a mean vacuum in condensers 
of 26in., the engines making a mean of 112 revolutions a 
minute, the indicated horse-power realised was 12,515 in 
the starboard and 13,057 in the port engines, or a total of 
25,572, the mean speed of ship being 22°4 knots an 
hour, 
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Bann Head, the eastern limit of the measured course, 
being reached, the remaining four hours of the run at 
22,000-horse power was commenced, the course being 
laid direct for Spithead. With the ship drawing the 
same water as on the previous four hours, and with a 
steam pressure of 225]1b. in the boilers, the indicated 
power developed by the engines, which were running at 
a mean of 108°8 revolutions a minute, was 10,962 in the 
starboard, and 11,320 in the port, or a total of 22,282. 

Comparing the results of this trial with the corre- 
sponding one of the Powerful, given in our issue of 
December 4th ult., it will be seen that the Terrible, with 
1088 revolutions of the engines and 223 lb. pressure of 
steam, gave 22,282-horse power; whereas the Powerful 
developed 22,634-horse power with 109°5 revolutions of 
her engines, and 237 1b. of steam, this difference being 
due to the large experience gained by the stokers, who 
were the same body of men in both ships, whose work had 
become more perfected by practice, and to the lengthen- 
ing of the funnels and lagging of the boilers, which were 
found to have so improved the draught and cooled the 
stokeholds as to enable the use of the ventilating fans to 
be dispensed with. 

The coal consumption in the 5000-horse power trial of 
the Terrible, which was made before the funnels were 
lengthened and boilers lagged, was 2°27 lb. per indicated 
horse-power per hour. This was with sixteen boilers 
only lighted. On the 18,000-horse power trial, with all 
boilers in use, the consumption dropped to 1°7lb. No 
record, however, was taken on the full power trials, but 
the experience gained in the stokeholds showed that 
with a steam pressure of 229°6 lb. and 112 revolutions of 
the engines a mean speed of ship of 22°4 knots was 
attained, the power developed being 25,572. 

In the Powerful on the same trials, the speed of ship 
was 21°8 knots, with 114 revolutions of the engines and 
25,886-horse power. From the foregoing details it will 
be seen that the speed attained by both ships has proved 
to be beyond the expectation of Sir W. H. White, their 
designer; as on their first trials the Terrible realised 
13°3 knots, with 64:5 revolutions, and the Powerful 
14°34 knots, with 68°3 revolutions. 

On the 15,000-horse power trials identical speeds, over 
the measured distance, were attained by both ships, the 
Powerful however taking 18,677-horse power to give the 
same result that the Terrible attained with 177-horse 
power less. The most trustworthy test at this power was 
made by the Terrible in a straight run, from St. 
Catherine's to the Lizard, on Thursday last, when a speed 
was maintained of 21:03 knots. 

There is, as we have already explained, a difference in 
the design of the propellers of the two ships, but there 
is the further difference, that whereas the propellers of 
the Powerful are made of Admiralty gun-metal, Messrs. 
Thomson have, in the Terrible, used Parson’s manganese 
bronze, whereby it became possible to reduce the thick- 
ness of the blades considerably and give their surfaces a 
fine polish, thus much diminishing the loss due to 
propeller resistance proper. 

The results of the foregoing exhaustive trials, which 
are so highly satisfactory to all concerned, were, how- 
ever, not attained without a severe strain on the engine- 
room and stokehold staffs, as a preliminary run took 
place on Wednesday, the 6th inst., commencing in the 
morning and lasting till evening; so that all engaged in 
connection with them were on duty from 9 a.m. of the 
6th until 10.30 p.m. of Saturday, the 10th, when they 
were completed, thus making this series of trials a 
** record” one, not only for the results obtained, but for 
the shortness of time in which they were accomplished. 

The fact of the staff in the engine department being at 
their posts between the dates just mentioned without 
mishap of any kind proves that the modifications made in 
the funnels and boiler casings have been real improve- 
ments, and added materially to the possibility of driving 
the ship at high speed for a lengthened period without 
injury to the physical endurance of the staff. 

That the Belleville type of water-tube boiler, now in- 
troduced into our Navy through the foresight of Mr. 
Durston, its chief engineer, has ‘come to stay” is, we 
think, evidenced by the great success which has attended 
its use in the Powerful and Terrible, and that a great 
future is before it, more particularly when the intended 
addition to it of the economiser or feed heater is made. 
Notwithstanding the numerous objections that have been 
made to its use on so large a scale as in the above-named 
ships, the wisdom of the Admiralty has been shown by 
its adoption, as it is now possible for a much higher 
steam pressure, and consequent greater power, to be 
obtained on ship-board than has ever been the case with 
the old type of marine boiler. 

We again repeat that it is to be hoped that the sensi- 
bilities of the British taxpayer generally will now be 
restored to their proper calm, in view of the confirmation 
of the success of the Belleville water-tube boiler, and in 
the addition to our Navy of two such splendid warships 
as the first-class cruisers Powerful and Terrible. 

The progress of the trials of the Terrible, which was 
under the command of Captain W. H. Fawkes, was 
watched by Mr. A. J. Durston, engineer-in-chief, and Mr. 
H. J. Oram; on the part of the Admiralty by Mr. J. 
Wootton, chief inspector of machinery of Portsmouth 
Dockyard Reserve; the Dockyard by Fleet-Engineer 
Vine; and the contractors by Mr. J. Thomson and Mr. 
J. G. Dunlop, the managing director; the chief engineer 
of the ship, Mr. J. S. Rees, being also present. 








Tue Steam Engineering Department of the United 
States Navy has been testing, in the ne on the Great 
Lakes, both the Belleville and the Babcock and Wilcox water-tube 
boilers. The points considered in comparison were lightness, 
facility of repair, and immunity from danger of injury to the 
boiler in case of derangement of the feed. As a result of the 
experiments, says the Army and Navy Gazelte, it has been decided 
to instal the American boiler in the Chicago for one-half her 
power, 4500 indicated horse-power. Boilers of the same type are 
to be fitted in gunboats Nos. 10 and 15 instead of the cylindrical 
boilers of the original design, 
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RAILWAY MATTERS. 


Tux Baldwin Locomotive Works have received an order 
for forty locomotives for Japan. 


A proposaL is before the Government of Madras for 
the construction by private enterprise of a metre-gauge railway to 
be laid on the existing road from Ammayanayakanur on the South 
Indian Railway to Periyar. 


A Reuter telegram from Bombay, dated the 9th inst., 
says an up mail train on the Baroda lino came into collision with 
a passenger train near Golwood Station. Five persons were killed 
and twenty-four seriously injured. 


Tux directors of the London, Walthamstow, and 
ipping Forest Railway Company, who gave notice last November 
of a Bill to extend the time for the construction of this railway 
and of a second Bill to abandon it, have decided to proceed only, 
during the ensuing session, with the Bill by which it is sought to 
make the necessary arrangements to abandon the projected railway 
and to wind up and dissolve the company. This line was sanctioned 
by Parliament in 1894 with the object of relieving the suburban 
traffic of the Great Eastern Railway. 


Tue receipts of the German State Railways for 
November last were :—Passenger traffic, M. 25,756,666, being an 
increase over November, 1895, of M. 1,100,910; goods traffic, 
M. 85,237,473, being M. 2,065,587 more than the same month in 
1895. The total receipts for the month amounted to M. 110,994,139, 
or M, 3,166,497 more than in the year before. From the Ist of 
January till the end of November, 1596, the revenue of the German 
State Railways was: — Passenger traffic, M. 65,584,095, or 
M, 2,997,049 more than for the same period in 1895; while the 
receipts of goods traffic were M, 129,279,413, plus against last 
year amounting to M, 10,446,006, 


Tue directors of the Great Western Railway Company 
have authorised extensive alterations and additions on the Vale of 
Llangollen, Llangollen and Corwen, and Corwen and Bala lines, 
which have for many years been worked by the Great Western 
Company, but have only recently been acquired by them. The new 
works to be undertaken comprise the doubling of the line from 
the junction with the Great Western main line at Ruabon to 
Llangollen, new and extended platforms, booking offices, and 
improved waiting accommodation at the stations, and a foot- 
bridge at Llangollen. The stations from Llangollen to Bala 
Junction will also be greatly improved, and modern appliances are 
to be introduced which are calculated to effect an acceleration in 
the service of trains over the line. 

WrittnG in the Railroad Gazette on “The Use of 
Cast Steel in Locomotive Building,” Mr. F. R. F. Brown, 
Mechanical Superintendent of the Intercolonial Railway of 
Canada, states that cast steel was used more than twelve years 
ago in Canada, On the Canadian Pacific Railway, in 1884, cast 
steel was used for rocker arms, radius links —cast solid in one 
piece—lifting links, driving axle boxes, fire door frames, cross- 
heads, excentric straps, and draw bars. The result was so satis- 
factory that in 1885 slide valve yokes, reversing levers, and 
reversing shafts were made of steel. These castings, generally 
speaking, made by the Hadfield Foundry, Sheffield, were mild, 
and as steel castings, easily machined. The Intercolonial Railway 
is using cast steel driving wheel centres, the castings of which are 
made in Belgium. 


Tue Lancashire, Derbyshire, and East Coast Railway 
Company has entered into a provisional agreement to sell to a 
proposed company all the powers it sses to continue the con- 
struction of a railway from Lincoln to the East Coast. The 
premeuns company, which seeks to be incorporated by Act of 
arliament as the ‘‘ Lincoln and East Coast Railway and Dock 
Company,” will require a share and loan capital of £2,000,000, of 
which £1,500,000 is proposed to be raised in the form of ‘‘ preferred 
half-shares,” and ‘‘ deferred half-shares,” of £5 each respectively. 
In addition to completing the Lancashire, Derbyshire, and East 
Coast Railway, from Lincoln to Sutton-on-Sea, on the coast of 
Lincolnshire, the proposed company will seek power to acquire the 
undertaking of the North Sea Fisheries (East Lincolnshire) 
Harbour and Dock Company, which the Lancashire and 
rg A aa Railway Company purchased under powers {obtained 
in 1892 


Tue negotiations which the Central London Railway 
Company have been conducting with respect to the site for their 
Davies-street Station having fallen through, and no agreement 
with the agents of the Duke of Westminster, whose property the 
land is, being possible, the company is going to Parliament in the 
next session for power to schedule a new site, on the opposite side 
of Oxford-street. This proposed site will be of greater public 
utility than the original selection, for while Davies-street, on the 
south side of Oxford-street, is a narrow and tortuous thorough- 
fare, inconvenient both for entrance and exit, the position now 
sought to be acquired is as convenient a one as could be wished. 
It is proposed to take the site of Nos. 350 and 352, Oxford-street, 
between the two branches of Marylebone-lane, occupied now by 
the shops of Bumpus, the well-known bookseller, and Ludlam and 
Mason’s millinery establishment, close by the busy corner where 
Messrs, Marshall and Snelgrove’s place of business stands. 


Sir J, SIVEWRIGHT, Commissioner of Railways, speaking 
at Ashton on the occasion of the turning of the first sod of the Cape 
Central railway extension to Swellendam last week, said that the Cape 
railways last year earned about 8} per cent. He announced that 
he had made a provisional agreement with Mr, Rhodes that the 
Cape should have the exclusive right to work all railways in 
Khodesia except the Beira line for three years certain, with an 
option for a further four years certain, No competing line was to 
be allowed between the colony and the interior of Africa, which 
would belong to them for all time and compensate them for what 
they might lose of the Transvaal trade. ‘Therefore, as Commis- 
sioner of Railways, he had absolute confidence in the future of 
the Cape railways, which would be extended to other districts 
out of the accruing profits, He had discussed the railway situa- 
tion last year with President Kruger, for whom he always had and 
still entertained the highest respect. He had then arranged to 
get the Cape railways through to the Rand and Pretoria. The 
railways had paid so well in 1894 that Parliament had voted a 
subsidy of £60,000 for the Ashton-Swellendam line without 
difficuity, 


Sin Josep Hickson, late general manager of the 

Grand Trunk Railway, died in Montreal on the 4th inst., after a 
short illness, Since his retirement, at the end of 1890, from the 
railway service he had acted as chairman of the Commission to 
Investigate the W orking of the Civil Service of Canada. SirJoseph 
Hickson, a son of Mr. ‘Thomas Hickson, of Otterburn, Northumber- 
land, by Anne, daughter of Mr. Joseph Brodie, of Otterburn, was 
born in 1830 at Otterburn. He commenced his railway career in 
the offices of the York, Newcastle, and Berwick Railway, and 
subsequently went to the Maryport and Carlisle Railway, and 
worked his way up to chief agent at Carlisle. In 1851 he joined 
the Manchester, Sheffield, and Lincolnshire Railway at Manchester, 
Where he became assistant to the general manager. While thus 
ceased, says the Railway News, he attracted the notice of Mr. 
now Sir) Edward Watkin, then commissioner and afterwards 
president of the Grand Trunk Railway of Canada, He was after- 
bce appointed by him to the position of chief accountant of the 
wala runk in December, 1861, and later to that of secretary 
thi ee in Canada, In the performance of the duties which 
pe od office entailed, he found ample scope for that financial 
administrative ability which received such general recognition 

th in Canada and here, 











NOTES AND MEMORANDA. 


Tue growth of textile industries in Japan continues 
apace. It is estimated that at the close of 1896 the number of 
spindles in Japan would exceed 1,000,000, 


Ir is generally known that if a piece of commercial 
aluminium is placed in a bath of dirty mercury a whitish deposit 
is formed upon it. This deposit, which is known as aluminium 
bydrate Al, (O H), will not form under oil. 


Tue reduction of wolfram by carbon has been lately 
carried out in the electric furnace by M. Ed. Defacqz. The metal 
produced contained 92°5 per cent. of tungsten, 50 per cent. of 
carbon, and traces of iron and other metals. 


A Revrter’s telegram from Berlin states that the Budget 
Committee of the Reichstag, while engaged in the discussion of the 
Imperial Home-office Estimates, has voted a united grant of 50,000 
marks for Germany’s participation in the Paris International 
Exhibition of 1900, 


Amonc the various kinds of machinery, of which about 
3,000,000 dols. worth were imported into Japan in the half 
year ending June 30th, spinning machinery, with a value of 
1,196,488 dols., and dynamo-electric, with a value of 427,666 dols., 
stand out with a special prominence, The value of the dollar in 
1896 was 2s, 24d. 


Ir has been ascertained by Messrs. Paul E. Jannasch 
and 8. Grosse that the separation of bismuth from the metals of 
the copper and iron groups can be effected by heating their salts 
in a current of dry hydrogen chloride. Bismuth, like tin, volatilises 
under these circumstances at a comparatively low temperature, 
and so can be separated from metals, the chlorides of which are 
less volatile, 


Tue weekly return of births and deaths issued by 
authority of the Registrar-General shows that the deaths regis- 
tered last week in thirty-three great towns of England and Wales 
corresponded to an annual rate of 19°4 per 1000 of their aggregate 
population. Liverpool, Leeds, and Plymouth have the highest 
mortality, the rate being 25 per 1000; while the Croydon returns 
show a rate of only 10 per 1000, 


Mercury can be separated from copper by igniting the 
mixed sulphides in a current of oxygen. The mercury volatilises, 
and is collected in vessels containing dilute nitric acid and bromine 
water; the solution is evaporated almost to dryness, the residues 
treated with hydrochloric acid and water, and the mercury pre- 
cipitated and weighed as sulphide. The copper remains in the 
vessel as oxide after the ignition, and may be weighed as such, or 
it may be dissolved in acid and precipitated with sodium 
hydroxide. 


THE production of minerals and metals in the United 
States for the year 1896 is given at a total value of 653,311,468 dols., 
showing a decrease, as compared with 1895 of 24,689,266 dols., orabout 
34 per cent. This decrease was largely in values rather than in 
quantities. The total production of metals in the year 1896 was 
valued at 242,311,481 dols., an increase of 1,694,111 dols. over the 
previous year; while the value of non-metallic substances was 
410,999,987 dols., a decrease of 26,383,377 dols. from 1895. A large 
part of this was due to the lower values of coal, stone, and a few 
other important substances. 


THE total freight carried on the New York State canals 
in the year just closed amounted to 3,714,894 tons, divided as 
follows :—Erie Canal, 2,742,438 ; Champlain, 802,510; Oswego, 
57,245 ; Black River, 57,953 ; and the Cayuga and Seneca canal, 
54,739. Of the total tonnage, 852,467 tons were products of the 
forest, 1,126,665 tons were agricultural products, 152,322 tons were 
manufactures, 270,603 tons were merchandise, and 1,032,837 tons 
of unclassified articles were carried. The gain in tonnage over the 
season of 1895 was 214,580 tons. The average price received by 
boatmen for the transport of wheat between Buffalo and New 
York was 3} cents per bushel, ‘the highest price in any year since 
1890, except 1893, 


Tue following are the temperatures of a Bunsen flame 
with blue and greenish inner cones :— 

Blue inner 
cone, 
Deg. 

1090 
1533 
1175 


Greenish inner 
cone. 
Deg. 
1575 
1630 
1545 


Tip of inner cone .. 

Centre of outer cone .. 

Tip of outer cone.. .. eso tate 
Side of outer cone, level, with tip of 


inner cone “ e We. aw es 


The ratio of gas to air in the blue and greenish non-luminous com- 
bustion, according to Prof. V. Lewes, is about—in the blue, 
1 volume of gas to 2°27 of air; and in the green, 1 volume of gas 
to 3 ‘37 of air. 

A metHop for the estimation of sulphur in cast iron 
or steel has been described in the Chemical News by Mr. G. G. 
Boucher. Five grams of the iron or steel is dissolved in a strong 
solution of copper ammonium chloride; when the precipitated 
copper is dissolved, the solution is filtered, and the residue and 
paper, after washing free from copper with hot water, are boiled 
with about 30 c.c. of nitrohydrochloric acid or with bromine water 
and a few drops of hydrochloric acid. In the latter case, the 
excess of bromine is boiled off, the solution filtered, barium 
chloride added, and the barium sulphate collected, washed, ignited, 
and weighed. In the former case, the solution is filtered, neutral- 
ised with ammonia, slightly acidified with bydrochloric acid, 
treated with 5 grams of barium chloride, and soon, The results 
obtained are said to be satisfactory. 


AN inquiry lasting two days was held last week in the 
Wreck Inquiry Court, before Mr. R. H. B, Marsham and assessors, 
into the circumstances of the explosion of a quantity of Dick’s anti- 
fouling composition on board the cable ship Scotia on the 8th of 
October last, near the Eddystone Lighthouse. The quantity of 
composition was about 1} cwt., and the evidence was to the effect 
that it was stowed in the forepeak; that the boatswain, thinking 
he heard a noise of water in the forepeak, lowered a light, when an 
explosion took place, breaking the collision bulkhead and blowing 
out the bows of the vessel. Scientific witnesses stated that the 
paint, when exposed to air, gave off a volatile vapour which, when 
mixed with the air, became explosive. The Court found that the 
explosion was accidentally caused, but recommended that in future 
the receptacles containing such materials should be marked so as 
to give indication of their contents. 


In view of the importance of the subject it may be 
interesting to our readers to have the results of some experiments 
recently carried out by Messrs, H. F. Hunt and L. J. Steele, 
MM.S.C.1., with aluminium when in contact with mercury. It 
was found that: (1) By allowing the aluminium to stand on mer- 
cury, covered with a thick film of oxide, the aluminium does not 
visibly amalgamate, and the white formation occurs on almost all 
parts of the metal, even where not directly in contact with the 
mercury. (2) By keeping the aluminium beneath dirty mercury, 
it was found on removal that the action was far weaker than in 
the previous case. (3) By standing the aluminium on distilled 
mercury the white substance produced was so slight as to be 
scarcely visible, whilst none at all was produced by keeping the 
aluminium submerged under distilled mercury. (4) By amalga- 
mating the surface of the aluminium with mercury, ia the pre- 
sence of either potassium cyanide, or nitric or sulphuric or hy- 
drochloric acid, or by the presence of sodium amalgam, the 
white concretions resulting trom this amalgamated aluminium 
are thicker, but much more uniform in their growth, than those 
resulting by leaving the aluminium on a film of mercurous oxide. 








MISCELLANEA. 


Tue Chilian Government telegraph lines now comprise 
about 7500 miles, 


REGARDING transmarine emigration from Germany, 
it has been officially stated that in November, 1896, no less than 
1681 persons emigrated, against 2392 in November, 1895. Besides 
the German emigrants, 4294 emigrated from other countries 
embarked at the German ports, 2404 falling to Bremen, 1809 to 
Hamburg, and 81 to Stettin. 


Tue Admiralty has recently held communication with 
the Portsmouth Dockyard authorities concerning the construction 
of a vessel 450ft. in length. The longest slipway in Portsmouth 
yard is nearly 400ft., but there is room for extension. The pro- 
posed vessel will be of the Powerful type, and 60ft. longer than 
any vessel previously constructed at Portsmouth. Her displace- 
ment will be about 9000 tons. 


THE torpedo boat destroyer Dasher has been delivered 
to Earle’s Yard, at Hull, to have water-tube boilers fitted. The 
Dasher is one of the few original destroyers that were fitted with 
locomotive boilers, and it was on this vessel, says the Nuval and 
Military Record, that a crack in the crown of the fire-box was dis- 
covered after the Prince of Wales and the Duke of York had a 
run in her during a trial trip in June, 1895. Since then the vessel 
has been laid up in the basin, 


A Reuter telegram from Biera. in Portuguese East 
Africa, states that the sea has lately been making very serious 
encroachments on the shore. The defence works erected by the 
Mozambique Company have proved insufficient to.ward off the 
danger, and the inhabitants of the town are in a state of great 
alarm. Serious damage is expected to ensue from the next 
equinoctial tides, and the public are applying for assistance to the 
Ministry for Foreign Affairs in Lisbon, 

Tue Sheffield Electric Light and Power Company, 
Limited, decided on Wednesday, 13th inst., to reduce the price of 
current from 6d, to 5d. per unit. This reduction, which is equi- 
valent to 164 per cent., is to take effect as from the Ist of January, 
1897. The use of the electric light has so largely increased in 
Sheffield that the facilities for production are being greatly in- 
creased. Orders have already been placed for the delivery of more 
than 2000-horse power of new machinery and the laying down of 
new supply cables in the city and suburbs, 


Ir was decided at the last weekly meeting of the 
Liverpool Dock Board to grant a retiring allowance of £2500 per 
annum to Mr. George Fosberry Lyster, the Board’s engineer-in- 
chief, and to appoint his son, Mr. A. G. Lyster, who has been 
assistant engineer for some time, as engineer-in-chief, at a salary 
of £3500 year. Mr. G. F, Lyster has been dock engineer since 
1861, and has carried out works at Liverpool and Birkenhead 
which are estimated to have cost £14,000,000. These works have 
inciuded the remodelling of several of the old docks to accommo- 
date the largest Atlantic liners. 


Ir may be well to note that very great care must be 
exercised to ensure strict compliance with the specification in all 
cases in which goods are sent for supply either directly or through 
an intermediary tothe JapaneseGovernment. ‘The Contract Journal 
says, recently several foreign firms have had large quantities of 
articles rejected—in particular, iron pipes and so forth—because of 
minute departure from the specified dimensions in parts where 
great accuracy is absolutely unessential and only obtainable at con- 
siderable expense. It appears that when a Japanese official is told 
to test a thing to see whether it complies with conditions, he does 
so only too conscientiously and accurately. 


THE annual statement of construction published by 
the Railway Age shows that during 1896 only 1802 miles of railway 
lines were laid in the United States. This is one mile less than the 
total reported for 1895, and is the smallest mileage constructedinany 
year since 1875, The number of lines on which this track was 
laid is 163, which is eleven less than the number of new lines added 
in the previous year. Track was laid in thirty-eight of the forty- 
nine States and territories. The longest mileage was constructed in 
California, 187 miles on eight Jines. No track was added in New 
Hampshire, Massachusetts, Rhode Island, Connecticut, Nebraska, 
South Dakota, Wyoming, Arizona, Nevada, Idaho, or New Mexico. 
Many railway enterprises were under way early in the year, which 
would have added hundreds of miles of track, but were stopped 
by the financial agitation preceding election. 


A DECISION of importance to the textile trades has 
been delivered at Blackburn Quarter Sessions, when the Recorder, 
Mr. Mattinson, Q.C., ruled thatthe provision of shuttle guards on 
cotton weaving looms was obligatory. The Treasury called a large 
number of operatives who had lost either one or both eyes through 
shuttles flying from looms, while, on the other hand, a good deal 
of expert evidence was given to prove that no benefit accrued to 
weavers from the use of guards, while the risk of accident to 
children and people of short stature was greatly increased. The 
Recorder, in giving his decision, said he was satisfied that by far 
the greater proportion of these accidents were due to the negli- 
gence of operatives, or to defects in yarn. He could not ignore 
the fact that the adoption of shuttle guards would enhance the 
risk to young children, but he hoped some endeavour would be 
made to finda remedy. Mr. Sanderson, for the Treasury, under- 
took to place the Recorder’s representation before the Home-office. 


Ir is stated that there are now in this country a 
number of Japanese experts, appointed by their Government to 
study the iron and steel making processes and plant of the leading 
European and American works. Having visited the largest works 
in Scotland and the North of England they proceeded to Sheffield, 
where they inspected those of Messrs. Charles Cammell and Co. 
and Messrs, Thomas Firth and Sons. They will leave shortly for 
the Continent, to examine the principal iron and steel centres of 
France, Belgium, and Germany, and probably of Austria and 
Sweden, returning to this country to visit South Wales, prior to 
their departure for Japan vid the United States. At the end of 
their tour they are to decide upon the processes and plant best 
adapted for the production of steel and iron from Japanese coal 
and ore, the Japanese Government baving voted £500,000 for the 
establishment of works for this purpose near Shimonoseki. The 
building of these is to begin next autumn, and they will, when 
finished, have an output of 100,000 tons a year. 


On Tuesday last at a meeting of the shareholders of 
the Channel Tunnel Company, held in London, it was finally 
decided te abandon the scheme of connecting this country with 
the Continent by means of a tunnel under the Straits of Dover. 
Baron Emilie d’Erlanger, speaking in support of the abandonment 
of the project, said the works were at present at a standstill, and 
he feared that as long as they were living with their neighbours on 
no better terms than they were at present they would not get any 
legislation to carry out their tunnel, for there would be no desire 
in this country to improve the communications between France 
and England. The two countries were, however, so liberal, and 
they pursued so much the same road, that he felt sure they would 
in time fight together again for the cause of pregress and civilisa- 
tion. He believed that more cordial relations would eventually be 
established between the two countries, and that would be the time 
when the tunnel would be made. Until that time came, however, 
they must rest. To do this more comfortably they had put their 
house in order, If the enterprising gentlemen who have sunk their 
capital in this much-discussed project would turn their attenticn 
to constructing a similar means of communication between Great 
Britain and Ireland, they will at least encounter fewer political 
opponents, 
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SOME AMERICAN MACHINE TOOLS. 


MANUFACTURERS Of machine tools in the United States | 


are finding an increasing business with foreign countries, 
both for the smaller and more common types of machines, as 
well as for machines of exceptional size or built for special 
classes of work. It may interest our readers to see some 
of the forms of machine tools now being built in the 


United States, and we present herewith a set of views repro- | 


duced from photographs of machines built by the Newton 
Machine Tool Works, of Philadelphia, U.S.A. 

The special portable milling machine, Fig. 1, is built to be 
driven by an electric motor, which is shown attached to the 
side of the frame casting. The spindle is very large, and is 
carried on an independent saddle, with an adjustment of 
2in. for convenience of adjusting the cutter after the machine 
is clamped to the bed-plate. It will 
drive facing cutters up to 24in. diameter, 
and there is power quick” movement to 
head in both directions. There are eight 
changes of speed, and it is back-geared, 
so that cutters of 2in. to 24in. diameter 
can be used, and given the proper speed 
and feed for each diameter. This ma- 
chine can be used in a variety of large 
heavy work, where it is desirable to 
move the tool to the work, instead of 
handling the work. It can be handled 
by a crane, and or in any position ; 
and by using a large bed-plate it can mill 
large engine work, such as the bearings 
of marine and stationary engines. 

The milling machine, Fig. 2, is de- 
signed specially for milling the coupling 
and connecting-rods of locomotives, two 
or more rods being faced at once; and if 
the rods are to be of H section, they are 
chanelled out at the same time. The 
uprights are 36in. apart in the clear, and 
the carriage is 30in. wide and 12ft. long, 
being given its feed motion by a spiral 
pinion and rack, with a power quick 
movement in both directions. The 
spindle of the machine is 6in. diameter, 
and can be raised 25in. to admit work E 





having an automatic stop, and a quick movement by hand, 
though a power quick movement can be fitted if ordered. 


attachments for circulating the lubricant used for cooling 
the cutters. 
work of a similar character, using one or more spindles at a 
time. 

There is a noticeable increase in the use of electric power 
for driving machine tools. A milling machine driven by 
| electricity was shown in Fig. 1, and a portable boring and 
| drilling machine operated in the same way is shown in 

Fig. 5. This machine, like the one shown in Fig. 1, is in- 


tended to be placed in any desired position on a floor-plate, 
being thus adapted for work in boring or drilling holes in 
heavy castings which cannot well be brought to the machines, 
unless very large and heavy tools are available. 


The column 





is provided with drip-pans, and with the necessary pump and | 


The machine can be used for other classes of | 


| gearing made of hardened steel and phosphor bronze, and 
each row of spindles is driven by an independent counter- 
shaft, having automatic feed and a power quick movement 
| for the spindles in either direction. In operating work on 
this machine one piece of work may be clamped on one side 
of the carriage, and while this is being drilled by one row of 
drills another piece may be clamped on the opposite side of the 
carriage. When the first piece is drilled the spindles are all 
raised by power, and the carriage is adjusted to bring the 
other piece in position for drilling. This makes the opera- 
tion almost continuous. A somewhat similar machine is 
made with one row of four or six spindles, driven by bevel and 
spur gearing, the automatic feed being 12in. The drilling 
heads or spindles are mounted on a rail 10ft. long. 

The three-spindle rail drilling machine, Fig. 8, will simul- 
taneously drill the three bolt holes in the ends of a rail 





"Edo 





under the cutter, the raising and lower- == 

ing being done by power. The machine 

can take a cut the full width of the 

carriage. It is compound geared, 30 to 1, and may be 
made with either a positive automatic feed, as shown, or 
with a variable automatic feed. 

The duplex milling machine, Fig. 3, is designed for very 
heavy work; and a machine of this type has recently been 
built for the new locomotive works now being established by 
an American company for the Russian railway administra- 
tion at Nijni Novgorod. There are two uprights or standards, 
each carrying a spindle head, the spindles having a vertical 
adjustment to a height of 26in. above the carriage. The 
standards will allow of work 45in. wide passing between them, 
and theyare prevented from springing apart when the machine 
is making heavy cuts by the transverse rod at the top. The 
spindles are very heavy, and are driven by cut spur and 
worm wheels. The feed motion is driven from the back 





Fig. 


is secured to the base-plate by jib fastenings, which allow for 
fine adjustment after the machine is clamped to the floor- 
plate, or for adjusting it when holes have to be drilled 
parallel. The boring-bar is 4in. diameter, and is driven with 
a phosphor bronze worm wheel and a worm of Harvey- 
ised steel. The spindle can be lowered to within 15in. 
of the base, or raised to 4ft. above it. On the spindle head 
is mounted the electric motor, allowing the spindle to be 
adjusted in any position to suit the work, The spindle head 
can be clamped to the work, thus preventing the upright from 
springing, and enabling very heavy drilling to be done. 

The horizontal floor-boring and milling machine, Fig. 6, is 
designed for all classes of boring, drilling, and milling, and 
covers a great variety of work. It has no special work tables, 
but can be fitted with detachable circular work tables for 
different classes of work. 
The spindles can be made 
t2 cover almost any range 
by adding to the length of 
the bed-plate or the height 
of the columns. Large 
columns, &c., can be faced 
off with the milling cutter, 
the work being done quicker 
than by a planing machine, 
while this machine will 
handle work for which few 
shops could afford so large 
a planer. The spindle head 
has a vertical feed for mill- 
ing, and the column has a 
horizontal feed on the bed 
plate, also for milling; both 
have a quick movement by | 
power in either direction. 
The boring bars are large, 
and have a long range of 
automatic feed. For certain 
classes of work the machine 
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= is made with an automatic 





Fig. 2—COUPLING ROD MILLING MACHINE 


driving shaft through a train of helical and worm wheels. 
The variation of feed is made by a friction plate and roller, 
giving the desired feed for all sizes of cutters. The carriage 
is 23in. wide, and of any desired length, from 8ft. upwards. 
It is fed by a rack and spiral pinion, having an automatic 
feed, with hand and power quick return movement. The 
driving shafts are run at high speed, giving out considerable 
power, so that the motion of the carriage is very steady and 
even. The machine can be used for simultaneously facing 
both sides of parallel work, or can be used as an ordinary 
milling or slabbing machine. Its heaviest requirements for 
locomotive work will be the milling and finishing of driving 
axle boxes; milling two sides at once, milling out for the 
shoes and wedges, and milling the inside to admit the brass. 
It can be used for finishing locomotive rods. If the rods are 
of H section,’the face cutters are removed, and two channelling 
cutters substituted, milling two rods at once. If the rods 
are flat or of rectangular section, an ordinary heavy cutter 
can be used, supported by an arbor in both of the upright 
heads. The total weight of the machine for Russia, having 
& carriage to mill up to a length of 11ft., was 35,000 lb. 

_ Still another milling machine is shown in Fig. 4, and this 
1s @ special machine, built for milling the guide rails for the 
high-speed passenger elevators or lifts required in the modern 
tall office buildings. It can mill rails up tofa*length of 16ft. 
The two uprights carry an adjustable rail and three spindles ; 
the two horizontal spindles are for milling the sides of the 
rail, while a vertical spindle is for milling the face. The 
illustration shows an elevator rail clamped in position, resting 
on the work holders. It is first clamped at three points, and 
the other blocks are then set up to fit the rail, thus avoiding 
Springing it by the clamps. 
to fit the different sizes of rails, and they are all driven from 
one driving cone, and are geared to accommodate the different 
Speeds required for the vertical and the horizontal spindles. 
The carriage has an automatic feed, with three changes, 


feed to the boring bar, 
and with hand adjustment 
only. The following sizes are made: No. 1, 4in. boring 
bar, 32in. automatic feed; No. 2, 54in. boring bar, 48in. 
automatic feed ; No. 3, 7in. boring bar, 60in. automatic feed. 

An example of tools built for special purposes is the sixteen- 
spindle multiple drilling machine shown in Fig. 7, which 
was designed for drilling the sixteen holes in a patented type 
of pressed steel bolster for railway cars. It can, of course, 


be adapted to many other classes of work. 
spindles are adjustable longitudinally on a fixed rail. 





Fig. 9—BORING MACHINE FOR MOTORS 


Eight of the ; of Harveyised steel. 
: me The | diameter as the saw, and the distance between the saw and 
The spindles are all adjustable | other eight are similarly adjustable on a rail which can be | the gear is 4ft. 6in., which is the limit of length of the piece to 
| moved laterally, so that the distance between the centres of | be cut. 
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for which six-bolt fish-plates are used. The three spindles 
can be adjusted to a spacing of 34in. to 9in..centre to centre. 
They are all carried in one saddle, which is counterweighted 
and feeds the spindles simultaneously, having two changes 
of automatic feed and a quick return. The spindles are 
driven through a train of spur gearing, the main spindle 
being splined through the large driving bevel] gear, allowing 
the driving pulleys to be mounted on a bracket on the 
upright. The work table has a false top, which can be re- 
planed or renewed when worn, and the table has an adjust- 
able vice and a gauge for drilling the end hole at the proper 
distance from the end of the rail. Another three-spindle 
drilling machine has the spindles carried in a crosspiece 
between two uprights, leaving an open bed-plate. This is 
intended for drilling two or three holes at once_in a cylinder 
head. One of the spindles is fixed, and the other two are 
adjustable in slides, which are made at an angle of 60deg., 
dividing the circle in three. 

The enormous growth of electric railways, and the conse- 
quent demand for electric plant and machinery, have necessi- 
tated various special designs of machine tools, and Fig. 9 
shows a four-spindle boring machine for boring out the steel 
motor frames of motors for electric railways. It is a new 
style of machine, and is designed with a due consideration for 
the fact that it is impossible to have any outside support for 
the bar if the four holes of the motor are to be bored simul- 
taneously. The machine is very heavily and substantially 
built, having 6in. spindles, and its weight is about 31,000 Ib. 
The spindles are adjustable, to suit the different sizes of 
motor frames, and are driven by triple-head phosphor-bronze 
worm wheels and Harveyised steel worms. Each pair of 
spindles is driven from one cone at the end of the machine, 
and is clutched on the back of the worm wheel, so that each 
spindle is independent, both in driving and feeding. When 
the motor frames are to be bored, the top part of the jig is 
clamped to the motor frame while on the floor, the top of the 
jig and the motor being lifted together, dropped in place and 
clamped, which sets it true. While one motor is being bored, 
another top can be clamped to the motor frame on the floor, 
so that the work may proceed almost continuously. This 
machine can be adapted to other classes of multiple work, 
especially duplex pump work. 

The massive cold saw cutting-off machine, shown in Fig. 10, 
is designed specially for cutting up wheel tire ingots in suit- 
able lengths for tires of different sizes, and it is very power- 
fully geared, being adapted for cutting up the high-carbon 
steel required for tire ingots. The saw is 54in. diameter, with 
inserted teeth, and is driven by a very large spindle through 
a train of cut spur gearings, with a worm and worm wheel 





The spur wheel is about the same 


The ingot is clamped to the work table, and the 


the two rows of spindles can be varied from Sin. to 20in. | spindle head carrying the saw is fed forward, driving the saw 


The carriage is 9ft. long and 4ft. wide, and the uprights will | through the ingot. 
The spindles are driven by spiral | a range for any class of stock up to 19in. diameter, and the 


admit pieces 19ft. long. 





There is an automatic variable feed, with 
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spindle head is fitted with a power quick motion for both 
directions. 








STORAGE OF ENERGY IN MOTOR CARS. 





PETROLEUM motors have come into such general use for 
the propulsion of road carriages on the other side of the 
Channel that the French are disposed to believe that this is 
the only power available for light road traction. As these 
motors have been entirely successful in so far as they permit 
of vehicles attaining high speeds and running a considerable 
time at very small cost, they have paid little attention to 
other forms of power. Steam has failed in a few abortive 
attempts, and has been relegated to the background, except 
by one or two enthusiasts. The petroleum motor conse- 
quently continues to hold full sway, and the French makers 
are giving their whole time to the perfection of these engines. 
But they have not stopped to inquire why the petroleum 
motor should be specially adapted to road carriages, and 
whether any other motive powers can de rendered suitable 
for this purpose, so that after all the knowledge of the French 
motor carriage builders upon the various applications of 
power is very limited. On Tuesday M. Marcel Desprez, 
member of the Institute, dealt with these interesting matters 
somewhat summarily at the Automobile Club de France, and 
without expressing any opinions of his own as to the merits 
of this or that power for road traction, sought to enlighten 
the members of the club upon the efficiency of the various 
sources of energy by means of a mass of statistics. He 
regretted first of all that steam had made such a poor show 
in all the trials of motor cars that had been held in France. 
Steam started very brilliantly by winning the first race 
between Paris and Rouen; but as other qualities than speed 
were thefi taken into account, the trial was not a race, 
properly speaking. Then in the Bordeaux-Paris race it was 
believed that steam could not be beaten; it, however, suc- 
cumbed to a series of unfortunate accidents. Nor did it 
have any better success in the race last year between Paris 
and Marseilles, and he confessed that this disappointed him 
exceedingly. When he saw the steam tractor racing up the 
steepest hills, he could not believe that the petroleum car- 
riages would have any chance against it, but he would 
endeavour to give some of the reasons why steam had not 
shown up so well in these contests. But before dealing with 
steam, petroleum, and electricity, he would refer to the 
compressed-air and hot-water mechanism. 

Tables were shown giving the results of the Mékarsky com- 
pressed air tramcars, in which considerable ingenuity had 
been displayed. In this system the theoretical work upon 
the piston was 20,765 kilogramme metres, but, unfortunately, 
the actual work was very much less owing to the weight of 
the reservoir, and was not more than 13,000 km. Petro- 
leum gave 17,000 km. The energy for compressing 1 kilo. of 
air at 45 atmospheres was 39°335; the theoretical efficiency 
was ‘65, and the practical efficiency °33. Compressed air cost 
about 20 centimes per kilom. per car, and the installation 
and maintenance came to °346, which was about half the cost 
of horse traction. Then passing to the hot-water mechanism, 
which originated in America, M. Desprez said that hot water 
was capable of storing two or three times as much energy as 
compressed air, but he did not think that the system was 
capable of much extension, though it was very fascinating. 
So far as concerns motor cars, neither compressed air nor hot 
water are of any value. They arescarcely sufficient to propel 
carriages a few kilometres. It is necessary, therefore, to 
utilise something much more powerful. And here, says M. 
Desprez, we are in a dilemma, for if, excluding compressed 
air and not water, we have to depend on the petroleum motor, 
we shall find ourselves sooner or later face to face with a 
famine in oil. The total quantity of coal extracted through- 
out the world is 400,000,000 tons a year, but the total quantity 
of petroleum is only 8,000,000 tons. If petroleum motors are 
used exclusively on road carriages, it is easy to see, with their 
rapid extension, that it will not be possible in course of time 
to get sufficient supplies of the oil, the more so as its consump 
tion is increasing enormously in the marine. With coal, 
however, the matter is entirely different, and M. Desprez 
dealt with the work accomplished by the locomotive which, 
he says, is the most remarkable mechanical invention of the 
age. The locomotive is in every respect extraordinary, and 
is more the result of hazard than a work of genius. A curious 
fact that could never have entered into the mind of the 
inventor is its consumption of coal. When the locomotive 
is not running it burns very little or practically none at all. 
It will stand two or three hours without burning a kilogramme 
of fuel. But the faster the train runs the more coal does it 
burn, and this is explained by the fact that each time a 
volume of steam escapes from the locomotive it draws in 
twice the quantity of air. 

The locomotive boiler is also a very remarkable thing. It 
is the only one upon which accurate calculations can be made, 
and it will produce as much as 10-horse power per square metre; 
if constructed with winged tubes the results are extraordinary. 
M. Desprez then gave some statistics as to the result of experi- 
ments carried out by the Paris, Lyons, and Mediterranean 
Company, in one case with the ordinary grate, and in the other 
with the Tenbrinck grate. In each case the tubes were 3 m. 
in length, and the blast was graduated from 25 mil. to 75 mil. 
The coal consumed per hour was 466 kilos. to 863 kilos., with 
the ordinary grate, and from 446 kilos. to 780 kilos. with the 
Tenbrinck grate. The water evaporated was 3667 to 6136 in 
the one case, and from 3844 to 6341 in the other; while the 
economical coefficient was 7°87 for the ordinary grate, and 
8-62 to 8:13 for the Tembrinck grate. By the use of ailettes 
or wings, however, introduced by M. Collin, the engineer of 
the Compagnie du Nord, the following results were 
obtained :— With a draught of 25 mil. and 120 mil. 
the coal consumed amounted to 428 and 907 respec- 
tively; the water evaporated from 4019 to 8181 kilos. ; 
the economical coefficiency, from 9°39 to 9:02 kilos. In 
these boilers the number of tubes was 185; the interior 
diameter was 46 mm.; the surface of the tubes, without the 
ailettes, 52°50 m.; and with the ailettes, 93m. Continuing, 
M. Desprez said that the only boiler that can be used for 
motor carriages is the tubular, and as showing the efficiency 
of these he gave statistics of what had been done on M. 
Normand’s torpedo boat, the Forban. These are as follows: 

-Surface of the grate, 4:10; heating surface, 2:15; exterior 
diameter of tubes, 34 mm.; interior diameter of tubes, 28 mm.; 
weight of boiler without water, 12,400 kilos.; weight of water, 
3165 kilos.; total weight in working order, 15,565 kilos.; coal 
burnt per hour, 1292 kilos.; coal per square metre of grate, 
315 kilos. This represented a consumption of 1°4 kilos. of 
coal per horse-power per hour. M. Desprez believes that the 
locomotive engine is quite as good as the Corliss, which gives 
searcely the same economical results, and said that during 
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some experiments with a locomotive on a suburban line in 
Paris, it was found that the consumption of coal was 1°350 
kilos. per horse-power per hour. He said nothing about the 
compound system, because it was too complicated with refer- 
ence to its economy, and indeed it had never given any 
notable economy. Its results were entirely problematical. 

While showing that the locomotive boiler has enormous 
advantages in the storage of energy and economy of working, 
M. Desprez said that it is not suited to motor carriages, 
simply because it would be too inconvenient and disagreeable 
to the drivers, who would not find it a pleasant occupation to 
handle the fuel. He then dealt briefly with the petroleum 
motor, remarking incidentally that the four cycle was the 
invention of Beau de Rocher, who died in great misery. 
This invention was not the result of hazard, but was the 
work of genius, and was worked out on thoroughly commer- 
cial lines. He gave statistics of the working of the Lenoir 
motor, which consumed 600 litres of gas per horse-power per 
hour. This was a quarter of a cube, and a cube represented 
450,000 kilogramme metres. The application of the petro- 
leum motor to the modern self-propelled carriage, however, 
dated from the invention of the Daimler engine and the 
cooling flanges or ailettes on the Dion motors, which made 
the motor car possible. Electrical carriages are based upon 
the employment of accumulators, and of these the Fulmen 
accumulators represent a notable advance. In the carriages 
manufactured by M. Jeantaud the thirty-eight accumulators 
weigh 850 kilos.; the plates, 575 kilos.; and the chemicals, 
275 kilos. These give 76 volts and 70 ampéres, representing 
542 kilogramme metres, or 7°2-horse power. The accumu- 
lators thus weigh 118 kilos. per horse-power, and the power 
is available for several hours. 

The deductions to be drawn from the conference, said 
M. Desprez, are that as regards cheapness steam stands 
easily first, but it is greatly handicapped by the weight of 
the boiler ; petroleum is superior on account of its specific 
advantages simply because it has no boiler, and steam will 
have some difficulty in competing with it. There are cases 
where economy is of little account, and there is then an 
opening for electricity ; but until improved accumulators are 
invented electrical carriages will continue to be used exclu- 
sively by the rich, and they will not be able to travel at great 
speeds. Steam is the democratic means of transport which 
will have to be employed for the public conveyance of 
passengers at low prices. According to the statements of 
Count de Dion the trials with the steam tractor show that 
the consumption of fuel is G00 grammes per horse-power per 
kilometre, so that the cost of working is ridiculously small. 
Up to the present the failures of steam are due to entirely 
fortuitous circumstances. A number of projections were 
thrown upon the screen to show the different types of motor 
carriages, beginning with those of Gordon and Gurney and 
Hancock, M. Desprez remarking that England had made 
really notable progress in self-propelled carriages when it 
was stopped by the introduction of the railways and the 
passing of the law to restrict the running of mechanical 
vehicles on the common roads. He showed how Pecqueur, 
chief engineer at the Arts et Métiers, was the inventor of 
the differential gear in 1828, and spoke highly of the Church 
motor carriage which ran between Birmingham and London, 
humorously declaring that ‘it was the most beautiful 
carriage he had ever seen.” 








BREAKING TESTS OF LONG-SPAN FLOOR 
ARCHES. 

On Monday last the Expanded Metal Company, Limited, 
of Upper Thames-street, London, conducted a series of 
breaking tests of long-span floor arches at the yards of Mr. 
Hamor Lockwood, Sackville-street, Manchester, with a view 
to demonstrating the advantages of its patent metal for 
structural purposes. A party of about a hundred witnessed 
the experiments, the attendance including many of the lead- 
ing engineers and architects of the district, together with 
press representatives. The first test made was with a long- 
span floor arch on the Golding expanded metal system. 
This was constructed of channel irons curved to form arches, 
which were set in between main girders 12ft. apart, the 
ends of which were held by plates. The channels were about 
4ft. apart, the arches being filled with concrete, whilst across 
them was placed the expanded metal on a centering. On 
this expanded metal and centering 3in. of concrete were 
placed, making a flat floor between the curved channels of 
the above thickness. This floor was 12ft. long on the arch 
and 4ft. wide. The breaking strain was tested by means of 
lead ingots weighing 100 lb. each, which were gradually piled 
up in ten separate stacks, covering the whole of the floor area. 
The floor did not give way until 40 tons 8 cwt.—or 17 cwt.— 
per square foot had been placed upon it. At this point the 
tie-rods which were holding the main girders together broke, 
after which the deflection from the centre of the main 
girders allowed the arches to sink, and the floor gradually 
settled. The second test was with an arch on the Monier 
system, in which, however, the expanded metal was em- 
ployed in place of the ordinary rods. This arch was of 
concrete, 3in. thick at the middle, and 4in. at the abut- 
ments, with a length of 12ft. and a width of 4ft. The ex- 
panded metal was laid on the curved centreing, which had a 
rise of 13in. in 12ft., and the concrete was placed over the 
metal. The test was applied by lead ingots, as in the first 
instance, and the arch did not break until 28 tons 16 cwt.—or 
12 ewt. per square foot had been placed above it. We under- 
stand that in this case, considering that the concrete was 
only a month old, and made in the frosty weather of December, 
the results obtained were 8 per cent. better than those secured 
by using Monier rods, with the same class of concrete made 
in the summer, and having stood for three months. The ex- 
periments generally demonstrated a superiority of 35 per cent. 
on the part of the Golding system as compared with the 
Monier system, under the tests as they were applied on 
Monday. 

Notwithstanding the conditions of the tests, which were not 
nearly so favourable as would have been the case in an actual 
building, the snapping of the tie-rods being in each case 
practically the chief cause which contributed to the giving 
way of the arches, the results were in every way satisfactory, 
the pressure sustained both by the Golding and Monier 
arches being far in excess of any weight likely to be expe- 
rienced in actual use, whilst the exceptional lightness of the 
structures is a feature also to be borne in mind, the weight 
of the Golding floor complete averaging about 35 1b. per 
superficial foot. In addition to the above tests the company 
also exhibited other specimens of its expanded metal goods. 
One of these was a solid 2in. cement partition, made by 
placing taut rods from ceiling to floor, 1ft. apart, on the line of 
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the partition, and interweaving intothese a lathing of expanded 
metal, the sides of which are cemented to a thickness of 2in. 
This sample partition was made three days prior to the 
exhibition, “granite silicate plaster’? being used. The advan- 
tages of the partition are that it is absolutely fire-resisting, 
and occupies only 2in. in width, as compared with Sin, 
occupied by a single brick-wall partition, Another specimen 
of the company’s work was a suspended ceiling made by 
clipping steel furring bars lin. by tin., set edgewise under- 
neath the floor joists, across which the expanded metal is 
fixed, ready for receiving the plasters. This system is 
applicable to light constructions where the joists are 4ft. to 
6ft. apart, or for long spans, and a special feature of the 
arrangement is that it provides a free air space between the 
plaster and the flooring. 








THE INSTITUTION OF CIVIL ENGINEERS. 


SUPERHEATED STEAM ENGINE TRIALS. 

At the ordinary meeting on Tuesday, January 12th, Mr. John 
Wolfe Barry, C.B., the President, in the chair, the paper read 
was on ‘‘Superheated Steam Engine Trials,” by Professor William 
Ripper, M. Inst. C.E, 

The author pointed out that the use of superheated steam had 
been in abeyance for the past thirty years, during which time a 
continually increasing gain in steam engine efficiency had followed 
the development of the multiple-expansion engine, and the increase 
of steam pressures. ‘The limit having been now nearly reached in 
this direction, engineers were again reverting to superheating, 
from which a further considerable increase of efficiency might be 
looked for. Trials had been carried out on a 17 indicated horse- 
power Schmidt Motor, a single-acting, simple, non-condensing 
engine, supplied with superheated steam from a Schmidt super- 
heater, to determine the steam consumption of the engine working 
with various degrees of superheat, and at temperatures consider- 
ably beyond those usually employed ; and also to find to what 
extent the dryness fraction of the steam and the heat exchange 
between it and the cylinder walls were affected by the superheat. 

The heat expended in superheating reduced the amount of heat 
employed in evaporation of water ; but the heat so diverted for 
the purpose of superheating was shown to be productive of a 
considerable gain in thermal efficiency. Thus an expenditure of 
5, 10, and 15 per cent. of the furnace heat to superheat gave a net 
gain of 12, 38, and 70 per cent. respectively of the work done for 
heat supplied. 

When the load on the engine was fairly constant very little 
regulation of the superheat was necessary, and the temperature 
of the superheated steam in the coils remained remarkably steady. 
If the load on the engine was reduced, the temperature of the 
steam in the superheater immediately began to fall, though there 
was no appreciable change in the condition of the fire ; on the 
other hand, if the load was increased, the temperature of super- 
heat increased also. If superheated steam was desired at the 
engine, then the superheat, being once taken up by the steam, 
should have its high temperature preserved by all possible means 
till it reached the admission valve of the engine. 

It was stated that no important gain could be theoretically ex- 
pected from superheating, the actual gain in practice being due 
to the more or less complete removal of the loss by cylinder con- 
densation. Whensteam was superheated, it was in a more stable 
condition than without superheat, and if the steam, contained 
sufficient excess heat, the steam in the cylinder could be rendered 
dry at cut-off and at release. This had been accomplished in 
certain of the trials described in the paper. Superheating thus 
removed the principal source of loss of heat in the cylinder, 
namely, water at release, and it reduced also the amount of the 
heat exchange between the steam and the cylinder walls to a 
minimum. 

The effect of varying degrees of superheat upon the steam con- 
sumption per unit of power was illustrated by a large number of 
trials under varying conditions. Taking one example, it was 
shown that steam at 120]b. per square inch pressure superheated 
to 674 deg. Fah. on entering engine, reduced the steam consumption 
from 38°5 lb, without superheat, to 17:05 lb. per indicated horse- 
power per hour, the rate of decrease of steam consumption with 
amen of superheat being approximately uniform within certain 
imits. 

It was pointed out from the indicator diagrams how rapidly the 
superheat disappeared on admission of the steam to the cylinder, 
and how few were the cases in which the steam in the cylinder 
was found to be superheated at cut-off, though admitted 
in a highly superheated condition. It appeared from these experi- 
ments that unless the degree of superheat of the steam entering 
the engine reached at least 200 deg. Fah. above its normal tem 
perature with a late cut-off, or a still higher degree of super- 
heat for an earlier cut-off, the condition of the steam in the 
cylinder at cut-off was that of wet steam at the temperatnre of 
saturation, 

In order that the steam in the cylinder might be superheated 
during expansion and dry at release, it was necessary that its 
temperature on entering the engine should be about 300 deg. Fah. 
above the temperature normal to its pressure. When the steam 
was dry at release it was superheated at cut-off from 50 deg. 
to 100 deg. Fah., finally falling at end of about three expansions 
to the temperature of saturated steam. For a small increase in 
the number of expansions the temperature at cut-off rapidly 
fell to that of saturated steam. ‘I'he best results could be 
obtained when the steam was supplied at about 650 deg. Fah. at 
the engine. 








THE BURNTISLAND RatLWay CoLLision,—Major F, A, Marindin, 
R.E., has reported to the Board of Trade the result of his inquiry 
into the circumstances attending a collision which occurred on 
December 9th, at Burntisland, on the North British Railway. In 
this case an up passenger train from Dundee, when approaching 
Burntisland, came into collision with the tail of an up mineral! 
train, which had been standing outside the up home signal at 
Burntisland east, and had just started Prd upon the home 
signal being lowered. All the wheels of the engine and 
tender of the passenger train left the rails, and the train 
was divided inte two portions, but all the vehicles remained on 
the rails. The brake van of the mineral train was nearly 
broken up, and six of the wagons were thrown off the rails. 
The engine and six vehicles in the passenger train and 
the brake van and nine wagons in the mineral train were 
damaged. ‘Twenty passengers and the guard of the passenger 
train were injured. Major Marindin says that the person most to 
blame for the accident was the signalman at Burntisland Junction 
cabin, and that the whole of the proceedings show that a very locse 
— of working obtains at that place. Referring to the use of 
the block signal on the occasion, he says:—‘'As has been fre- 
quently pointed out, and as the North British Railway Company 
ought to have learned by this time from their experience in previou : 
cases of accident, the use of this block =, nal is far too prevalen’. 
It is necessary in some places no doubt, vut it should be used a: 
seldom as possible, and certainly not for trains approaching 
block signal cabin at the foot of an incline. According to the evi- 
dence, trains are very often sent forward from Kinghorn under 
this signal, and the sooner the practice is put a stop to the better 
for the safety of the public using the line.” He adds :—*‘ At the 
time of the accident the signalman at Burntisland east had been 
on duty for close upon twelve hours, which is too long for a man to 
work at such a place, and this may have had something to do with 
his carelessness,” 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions «/ our 
correspondents. ) 





THE ATMOSPHERIC ENGINE AND HUMPHREY POTTER. 


Sin,—The interest which has always been manifested in the 

columns of your valuable journal in publishing any link, however 
snall, in the history of the steam engine, encourages me to trouble 
you with the following communication. 
“ In THE ENGINEER of November 28th, 1879, there appeared a fac 
simile of a most interesting old print entitled, ‘‘'I'he Steam Engine 
near Dudley Castle. Invented by Captain Savery and Mr, New- 
comen. Erected by ye later, 1712.” 

As you poiated out at the time, this engine was provided with the 
self-acting gear. Owing, however, partly to the comparative small- 
ness of the scale, and partly to the crowded details in a small 
compass, the mechanism of the valve gear is somewhat indistinct 
and difficult to unravel, so that at the time | was not successful 
in completely resolving it. 

Never having been able either to understand or to accept the 
account given by popular writers on the steam engine as to the 
part alleged to have been played by the boy Humphrey Potter as 
the originator of the self-acting gear, and my doubts increasing 
as time went on, I recently made a careful examination of this fac 
simile by the aid of a convex lens, with the conclusion that by 
sketching out the valve gear ona larger scale, omitting all surround- 
ings not immediately connected therewith, some light might 
possibly be thrown upon the subject. The annexed diagram 
represents the result of my endeavours. Three of the original 
references have been copied as bearing on the subject, and are 
made by figures. 

We have, of course, only two valves to deal with, viz., the steam 
and injection valves. These are worked by separate mechanism, 
having no direct connection with each other. The steam valve 
gear is perfectly clear and straightforward, being the old tumbler- 
bob arrangement, which is clearly figured on a larger scale in 
.merson’s ‘‘ Mechanics,” 1754, and may be found in other works, 

As, however, it is desirable that this portion should be mentally 
eliminated from the diagram when considering the injection gear, 
it may be well to describe it. 





turns upon the injection cock 17 as a centre, its tail or outer end 
passing through the slot in the plug rod. 

Daring the last downward stroke of the piston-rod a pin in the 
plug rod—omitted in the original—has lowered the tail of the 
injection hammer, turning off the injection, and by raising the 


other end, allowed it to be caught by the catch C, which will 
retain it until liberated. This catch, as will be seen, is pivoted in 
the same two wooden posts already mentioned, its play being 
limited by two stops fixed to the house beam above, and a pad 
below receives the blow of the weight W when the F falls ; these 
are omitted for distinctness. 

The buoy rod or spindle R after passing through a guide in the 
top of the buoy pipe, extends upwards above the house beams, and 
there apparently passes through the longitudinal slot at one end 
of a horizontal lever, hinged or pivoted at H, its other extremity, 
this hinged portion being unfortunately too indistinct to admit of 
a This horizontal lever is connected to the catch C 
below by a string 5, so that, presumably, when the buoy has 
risen sufficiently high, a boss on the rod R would raise the slotted 
lever, and so lift the catch, liberating the injection hammer, and 
thus opening the injection cock, causing a downward stroke to be 
performed, 

Thus, by this primitive method of working, after each upward 
stroke of the piston there would be an interval of rest, the dura- 
tion of which would depend upon the evaporative capacity of the 
boiler ; virtually effecting in an uncertain manner that which is 
reliably accomplished by the more modern cataract. 

The scoggan 13 appears simply a hinged piece with a weight 
above it to keep it down, its free end passing through the slot in 
the plug rod ; it is connected with the catch C by acord K, so that 
when the upward stroke was nearly completed, a pin in the plug 
rod would lift the scoggan, together with the catch, and thus 
liberate the injection hammer without the delay of waiting for any 
particular steam pressure in the boiler before making a downward 
stroke, 

The above is an agreement with the statement of Desaguliers, 
both before and after the addition of the scoggan, the application 
of which, even if admitted as an unmixed improvement, involved 
no invention of self-acting gear, but was simply an alteration which 
transferred the duty of liberating the injection hammer, with the 
consequent opening of the injection cock, from the buoy to the 
beam; and thus, by the suppression 
of the former interval of rest, a 
greater number of strokes were made 
ina given time. It seems, however, 
somewhat diflicult to entertain the 
belief that this interval, inherent in 
the buoy arrangement, was altogether 
unintentional, 

The correctness of the preceding 
view is further confirmed by reference 
13 to ‘‘Seoggan and his Mate,” which 
are said to ‘work double to the 
buoy;” in other words, with the 








—\ scoggan the engine made twice as 
/ many strokes as when the buoy was 

? used. This also agrees with the 
increase in speed resulting from the 

_$ alteration alluded to in the quotation 

















from Desaguliers. We have, there- 
° fore, in this old print an illustration 
of the injection gear after the altera- 
tion alleged by Desaguliers to have 
been made by Humphrey Potter, co- 
existing with the older arrangement 
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“5, The Pipe which contains the Buoy, 4in. diameter. 
13. Seoggan and his Mate, who work Double to the Bo> (Buoy) : 
Reference to the axis missing in original ) 


“16. The Injecting Hammer or F that moves upon its axis in th: 


Two wooden uprights, or posts, P P, secured above to the inner 
sides of the house beams, and below to the boiler brickwork, 
support the shaft, to which is keyed the tumbler-bob X, called the 
great Y. his bob is weighted at its top and is bifurcated below ; 
two curved arms A, B, also keyed to the shaft, are acted upon by a 
pin in the slotted plug rod V V as the latter approaches the lower 
or upward limit of its play, and causes the weighted top to topple 
over to the right or to the left as the case may be, when one or otherof 
the prongs of the fork below will strike the stirrup of the horizontal 
piece L, called the little Y, which, in its turn, will open or close the 
regulator, 

The stirrup end of the little Y is loosely suspended from the 
shaft of the great Y by two hooks, one from each of the two 
angles of the stirrup. These are omitted for the sake of clearness. 

A slack band E X E, secured at its two ends E E to bolts which 

are fixed in lugs to the inner sides of the house beams, and by its 
middle to the top of the tumbler-bob, limits the oscillation of the 
latter on either side of the vertical. Thus, as the piston approaches 
the top or the bottom of its stroke, the regulator is either closed or 
opened both suddenly and completely. We now come to the 
Injection gear, 
_ In Stuart’s ‘ History of the Steam Engine ” (1824) is the follow- 
ing quotation from ‘‘ Desaguliers’ Experimental Philosophy ” (1734) : 
—‘* They used,” continues Desaguliers, ‘‘ to work with a buoy in the 
cylinder, inclosed in a pipe, which buoy rose when the steam was 
strong and phages the injection and made a stroke ; thereby they 
were only able from this imperfect mechanism to make six or 
eight, or ten strokes in a minute, tilla boy named Humphrey Potter, 
who attended the engine, added what he called a scoggan, a catch 
that the beam or lever always opened, and then it would go fifteen 
or sixteen strokes a minute.” Here the word cylinder is a manifest 
error, and it should evidently read ‘‘a buoy in the boiler, &c.” 
lhe quotation is then not pan rendered immediately intelligible, 
but, as will be presently seen, both accords with and elucidates 
the ancient print. 

he buoy pipe 5 is fixed in the convex crown of the boiler, and 
extends downwards to the bottom of the latter. The I, or 
injection hammer 16, provided with a weight at its inner end, 





of the buoy, which latter, although 
superseded, had not been taken away. 

An additional proof that in the 
early engines the injection cock was 
ee suddenly and fully by the 
liberation of the injection hammer, 
or F, as above described, is furnished 
by the concluding paragraph of 
Emerson’s description of the atmos- 
pheric or ‘‘fire engine,” as he calls 
it:—‘‘In some engines there is a 
catch held by a chain fixed to the 
great beam, and this catch holds the 
eff from falling back and opening the 
injection cock till the rising of the 
beam pulls the catch up by the chain, 
and then the eff falls.” Emerson was 
born 1701, and died 1782. 

This contrivance, from its crude 
simplicity and facility of application 
in the form of a cord or string, 
would almost lead to the supposition 
that it may have been the primitive 
method which first superseded the 
buoy, as being one more likely to 
suggest itself to a lad than woulda 
more complex construction which he 
might not easily have effected with- 
out assistance. 

Later prints afford ample evidence 
that the primitive method of opening 
the injection by means of a weighted 
laver, citch, cord, and scoggan, was 
afterwards abandoned in favour of 
a more simple arrangement, in which 
both the opening as well as the closing 
of this cock was effected by pins in the plug rod acting either 
directly, or nearly so, on the injection lever, or by the intervention 
of toothed segments, and the probability naturally suggests itself 
that this simplification may have been the improvement alleged to 
have been effected by Beighton, subsequently to the alteration 
made by Potter. 

Although the injection gear was afterwards modified from that 
shown in the old print, the early contrivance of the tumbler-bob 
appears to have been retained fora very considerable period for work- 
ing the regulator. In Pryce’s ‘‘ Treatise on Minerals, Mines, and 
Mining in Cornwall” (1778) this same gear is figured and described 
in detail in his illustration of the atmospheric engine ; the drawing 
having been made for Pryce, as he states, expressly, would thus 
in all probability represent an engine of the period. 

In the ‘ Life of Trevethick,” by his grandson (1872) there isa 
description of the modern valve gear of the Cornish pumping 
engine in which the iron pillars supporting the shafts of the gear 
are called ‘‘ Y posts ;” a survival, it is presumed, from the early 
days when the two wooden uprights or posts were used to support 
the great Y as in the diagram. 

After careful consideration of the preceding, it seems difficult to 
refrain from arriving at the conclusion that the credit which has 
been awarded by popular writers on the steam engine to Humphrey 
Potter as the originator of the self-acting gear, has arisen from a 
misreading or misconception of the real meaning implied in the 
statement of Desaguliers. 

I trust this may tend to throw a ray of light on an obscure point 
in the early history of this great invention. 

January 7th, 
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ALFRED MARSON, 





SELF-PROPELLED TRAFFIC. 
Sir,—I am sorry to have to trouble you with another letter, but 
I should be glad of a small space to reply to that of Mr. S. Cot- 
terell, because that gentleman has evidently entirely misread 
mine, and thus a wrong impression of it may be disseminated. 
The gist of my letter was that something should be done to 
counteract the evil effects produced upon public opinion by the 


utterly unscrupulous and widely circulated statements of certain 
company promoters, firstly, that the only suitable motor for self- 
propelling traffic is the benzoline motor ; and secondly, that such 
companies possess the entire control of the industry. 

My suggestion for attaining this end was that a small company 
should be subscribed to by our engineers and carriage builders for 
the purpose of establishing a central dept from which reliable 
information could be given to the public, and in the showrooms of 
which the joint products of British engineers and coachbuilders 
should be always on exhibition, not merely as things to be looked 
at, but shown in practical operation by competent assistants in 
constant attendance. 

The effect of my letter has been the receipt of numbers of com- 
munications, without exception in favour of such a scheme, and 
the suggestion—I think a good one—has been made that the word 
‘‘company” should be replaced by the word ‘‘ association ”— 
‘*The Motor Vehicle Association,” for example. 

It never entered my mind that any distinction whatever should 
be made, either as to vehicles or as to their modes of propulsion, 
but that self-propelling vehicles of every kind—be they light or 
heavy oil, steam, electricity, compressed gas, compressed air, Xc. 
—thould be shown, and their particular advantages for specific 
purposes demonstrated, to those requiring the fulfilment of such 
conditions. 

I desire, therefore, to point out that the opening sentence of 
Mr. Cotterell’s letter is both ancalled for and unfounded, so also 
is his assertion that there exist parties of advocates under separate 
leaders. 

It is regrettable to observe the irritation evinced by those inter- 
ested in petroleum and electricity, because of certain short- 
comings inherent to them. I would prescribe, as therapeutics, 
patience and perseverance. 

The position of matters, as I read it to-day, is that we have to 
congratulate ourselves upon the removal of the disabilities under 
which mechanically-propelled vehicles had for so many years 
laboured, and to bring common sense as well as mechanical ability 
and ingenuity to bear in making up for lost time. Very little, if 
any, good can result from a continuance of the acrimonious dis- 
cussions entered upon in various technical papers as to the rela- 
tive merits of various motors ; but, on the other hand, great good 
would result, and much time would be gained by public demon- 
strations of their merits in actual and practical work. ‘To bring 
this about was my great object in craving so much space in your 
columns a fortnight since. If, however, manufacturers are not yet 
ready, then we must wait for your competition, which I feel will 
do such valuable work in this relation. 

January 11th. Ar. R. SENNETT, 


BOILER TESTS. 

Sir,—Referring to the letters appearing in your issue of Decem- 
ber 18th, from ‘‘ F. G.,” and to the one of January Sth, from 
Frank S. Watson, relating to the tests that have been carried out 
by Professor Galloway, of Cardiff, at the Bedwelty Colliery, Tre- 
degar, with the Gosling furnace, as against natural draught, I 
have to say that Professor Gailoway would, no doubt, have 
answered them himself, but he is at present away in Roumania, 
and directly he returns he will, no doubt, have pleasure, not only 
in answering the letters, but in substantiating his figures, although 
very remarkable in the eyes of your correspondents. Without 
going fully into the question, I should like to draw attention to 
the last paragraph from the pen of Mr. Frank S. Watson, in which 
he sums up thusly, ‘‘ Water evaporated per pound of coal = 361b.,” 
he taking the coal consumed during the test at 14 cwt., or 168 Ib., 
and forgetting to notice that at the commencement of the tests 
the fires of both boilers were in their normal condition, and the 
normal condition of the fires of these boilers, where they are hard 
pressed for steam, means to say that there was at least from a 6in. 
to Sin. fire in the furnaces at the time. Using small coal, 
and with the dimensions of the boilers as given by Professor 
Galloway, I will leave it to your correspondent to work out the 
amount of coal there was in the furnaces at the time the tests 
were commenced, which, when he has arrived at this, together 
with the amount used or taken during the tests, viz., 14 cwt., less 
the amount remaining in the furnaces at the conclusion of the 
test, willenable him to see the pounds of water evaporated per 
pound of fuel. These tests, in the first place, were made simply 
to find out how much more water could be evaporated by the use 
of the Gosling furnace as against natural draught, and not as to 
the amount of water evaporated per pound of fuel. 

There are a series cf tests now being made by one of the greatest 
independent authorities on boilers and furnaces, and when they 
come to hand I shall have much pleasure in sending them on to 
you for publication, to satisfy not only your correspondents, but 
yourself. We have also other tests of a similar nature, showing 
the class and amount of fuel consumed, and the amount of water 
evaporated ina series of tests of four hours’ duration, which | 
shal! also be pleased to supply you with. 

(For the Improved Patent Forced Draught Furnace 
Syndicate, Ltd.) 
L. Suupson, Secretary. 
52, Queen Victoria-street, London, January 11th. 





AN OLD LOCOMOTIVE. 

Sir,—The engine to which Mr. H. A. A. Dombrain refers, 
age 21, was built in accordance with the designs of Mr. Bodmer, 
and had double pistons, moving in opposite directions. That 
engine has been broken up several years. 

It may be of interest to Sir David Salomons, page 43, to know 
that in the books of Stephenson and Co, the Rocket is recorded 
as No. 19, and the Invicta, which he is about to preserve, was 
No. 20. 

The Canterbury and Whitstable Railway was opened for traffic 
May 3rd, 1830, or some months before the opening of the Liverpool 
and Manchester Railway. 


Leicester, January 11th. CLEMENT E, STRETTON, 








Cast Iron in Russta,—According to statistics submitted to 
the Department of State by the United States Consul at Annaberg, 
the total production of cast iron in Russia last year was expected 
to amount to 1,600,000 tons, an increase of 162,000 tons or 11 27 
per cent. over that of 1895. Notwithstanding this increase, the 
home works are far from being able to meet the demand, owing to 
rapid railway development, and 221,000 tons of pig iron were im- 
ported in the first half of last year. 

THE LoNDON ASSOCIATION OF FOREMAN ENGINEERS AND 
DRAUGHTSMEN.—The usual monthly meeting of this Association 
was held at the Cannon-street Hotel on Saturday evening, when 
the balance-sheet of the society way brought before the members 
and discussed. The Chairman, after hearing the auditors’ report, 
said he congratulated the Association on their financial position, 
as not only had they had greater expenses during the year in 
adding superannuated members to the already heavy list, they 
had, however, met this and added to the reserve funds. He recom- 
mended that the balance sheet be passed, which was carried by a 
unanimous vote. The President, on retiring from the chair, then 
delivered his address, He said the volume of trade in engineering 
circles had increased during the year, and the number of men out 
of work had greatly decreased. He hoped this prosperity would 
not soon run itself out, as in former times, when periods of great 
activity were followed by great depression in trade, causing misery 
and distress to all. He congratulated the Association on its 
position, and especially in view of the fact that they were increas- 
ing their membership, especially their annual honorary members, 
and wished the society continued prosperity. Mr. A. K. Douglas 
was unanimously elected president for the year 1897, and Mr. 
Thos. Mullock to the vice-chair. The usual vote of thanks to the 





officers followed, 
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AUSTRIA.—GEROLD anv Co., Vienna. 
CHINA.—KELLY anv WALsH, Lp., Shanghai and Hong Kong. 
RANCH.—Boyveavu AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 
INDIA.—A. J. 
stalls, Bombay. 
ITALY.—LoxscHer anv Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY snp Watsu, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§. AFRICA.—Gorpon anv Gorcn, Long-street, Capetown. 
R A. THOMPSON AND Co., 33, Loop-street, Capetown. 
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street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; 362, 
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Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 
OANADA.—MonrTrEAv News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 8F, 
Duane-street, New York. 
Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke ty anp Watsu, Lp., Singapore. 
CEYLON.—W1JaYaRTNA AND Co., Colombo. 
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Tue Enoineer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion in Tue Enoinezr, or containing 
“questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y 

*.* We cannot undertake to return a or manuscripts; we must, 
“therefore request correspondents to keep copies. 


REPLIES. 


H. A. H. (East Cowes.)—The rules must speak for themselves. If you 

read the rule again you will have no difficulty in understanding it. 
8.—The offices of the Chase Tire Company are in Ludgate-square, 

Ludgate-hill. We will give the address of the American Electric Vehicle 

Company in an early impression. 

B. J. M. (Leeds.)—Steam hammers are rated by the weight of the falling 
mass when single-acting. Double-acting hammers are rated by the 
weight of the falling mass plus the gross pressure of steam on the 
upper side of the piston. 

W.G. J.—The full text of the reports of the Research Committee on the 

performance of the 5.8. Meteor, Iona, &c., is published in the 
X Transactions " of the Institution of Mechanical Engineers. You can, 
no doubt, obtain a copy by applying to the Secretary, 19, Victoria-street, 
Westminster. 
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INQUIRIES. 


CASTINGS FOR THE TRADE. 

Sir,—I have applied to several firms for small castings for lathes and 
such like, but cannot obtain them. I shall be obliged to any reader who 
will give me the names of firms who make castings from their own 
patterns for the trade. B. M. P. 

Wolverhampton, January 12th. 


FLOCK-CLEANING MACHINERY. 
Sir,—I should be much obliged if any of your readers could give me 
the names of one or tivo firms who make flock-cleaning machinery. 
Birmingham, January 12th. FLocks. 


CUPOLAS FOR MALLEABLE CASTINGS. 


Srr,—Will any reader tell me where I can get the best type of cupolas 
for making large and small castings ’ R. L. 
Lodz, January 8th. 








MEETINGS NEXT WEEK. 


SELF-PROPELLED TRAFFIC ASSOCIATION, LIVERPOOL AND DisTRICT CENTRE. 

Tuesday, January 19th, at 8 p.m.: Paper to be read, ‘‘ Mechanical 
Haulage on Common Boads,” by Mr. W. Worby Beaumont, M. Inst. C.E., 
M. Inst. M.E. 

Tue Institvurion oF Jcnion ENGINEERS.—Friday, January 22nd, at 
S p.m: Lecture, ‘‘ Comparisons of Similar Structures, Large and Small,” 
by Professor A. Barr, D. Sc., of Glasgow, Hon. M.I.J.E. Saturday, 
January 23rd, at 6.30 p.m : Twelfth Anniversary Dinner, the President, 
Mr. A. R. Binnie, M. Inst. C E., in the chair. 

Roya METEOROLOGICAL Society. — Wednesday, January 20th, at 
7.45 p.m.: Annual General Meeting, when the report of the council 
will be read, the election of officers and council for the ensuiog year 
will take place, and the President, Mr. E. Mawley, F.R.H.S., will 
deliver an address on “Shade Temperature,” which will be illustrated 
by lantern slides. 

Tue Nortu-gast Coast Society OF ENGINEERS AND SHIPBUILDERS.— 
Wednesday, January 20th, at 7 30 p.m.: Discussion on Professor R. L. 
Weighton’s P: aper on * “The Experimental Engines at the Curham College 
of Science, Newcastle-upon- “Tyne, with some results from same,” to be 
resumed, aper to be read, ‘“The Resistance Areas of Transverse 
Sections,” by Mr. A. E. Sharp. 

MiIpLaND INSTITUTE AND THE CHESTERFIELD AND MIDLAND COUNTIES 
InstircTE oF EnGineeRs.—Saturday, January 23rd, at 3 p.m.: Papers to 
be read, * Elec tric Haulage at Pieasley Colliery,” by Mr. Jonathan 
Piggford. “ Notes on Recent Progress in the Recovery of Bye-products 
from Coke Ovens in Westphalia,” by Mr. George Blake Walker and 
Professor L T. O'Shea, B. Sc. ‘ On the Enlargement of a Shaft without 
Interruption of Coal Winding,” by Mr. H. E. Maltby. 

THE INSTITUTION or Civit ENGINEERS.—Tuesday, January 19th, at 
8 p.m.: Paper to be further discussed, ‘‘ Superheated Steam Engine 
Trials,” by Professor W. Ripper, M. Inst. C.E. Papers to be read with a 
view to discussion, “‘ The Diversion of the Periyar,” ed Colonel J. 
Pennycuick, C.S.I., R.E. ‘‘The Periyar Tunnel,” by Mr. P. Roscoe 
Allen, Assoc. M. Inst. C.E. Thursday, January 2Ist, at 2 p.m.: 
Students visit the engine works of Messrs. James Simpson and Co. 








DEATH. 


On the 9th January, at Springfield, Moorgate, Rotherham, Grorcr 
Enocu Hopekryson, late Managing Director of the Carbrook Forge and 
Stecl Company, Limited, aged fifty-eight years. 
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A NEW METHOD OF MANUFACTURING STEAM. 
NoTtHING succeeds like success. We hasten to con- 
gratulate Mr. Durston on the magnificent success of a 
magnificent experiment. The Terrible has completed her 
trials, and nothing is left to be desired. In another page 
will be found details of her performance ; with that of her 
sister ship the Powerful we have already dealt fully. 
It remains for us to consider what the facts mean, what 
they imply, what they teach. 

It will be fresh in the memory of our readers that both 
before the Institution of Naval Architects, in the House 
of Commons, and in the columns of the technical press, a 
somewhat powerful party denounced with more zeal than 
discretion the action of the Admiralty in adopting the 
Belleville boiler. Our own views have been repeatedly ex- 
plained. It is perhaps advisable to state them once more. 
We said that it was impossible to go on with the Scotch 
boiler, because it could not comply with the conditions 
dictated by the Admiralty. But while admitting that a 
new departure was inevitable, we pointed out that to fit 
two such cruisers as the Powerful and Terrible at once 
with Belleville boilers was to augment needlessly the 
dimensions of an experiment. Nothing has happened 
since to alter our views. There was no particular need to 
hurry on the construction of these ships. However, the 
experiment has been made and has been a success, and 
so far all is as it should be. But the reason why success 
has been attained is all-important; in fact, the perform- 
ance of these two vessels is full of information of very 
great value, pointing as it does to the coming of a new 
method of manufacturing steam. Rightly considered, 
every stokehold and boiler-room is a steam manufactory 
and nothing else. While the Powerful or the Terrible was 





We need not at all concern ourselves for the moment 
with what became of the steam—none of the firemen 
cared. Now, there are several methods of manufacturing 
steam, more or less old or well known. But so far, at all 
events as her Majesty's Navy is concerned, steam 
was made in quite a new way in these two ships. Instead 
of the rough-and-ready way with which most of us are 
familiar, steam was made with a scientific refinement of 
manipulation the like of which has probably never been 
seen before. The Belleville steam generator is not, in 
the proper sense of the word, a ‘‘ boiler” at all. Itis a 
very peculiar and special piece of apparatus; none the 
worse for that, however. But it must be treated in a 
special way, and its peculiarities must be thoroughly 
understood. It has been said by a very competent 
authority that it has no circulation in the ordinary sense 
of the word, and that is, we think, true; but it has 
certainly an efficient substitute for circulation. Again, in 
most boilers it has been found sufficient to admit air, 
or blow it in, above the fire to keep down smoke, but 
something more than this is needed with the Belleville 
generator; and so we find a number of cunningly devised 
air compressors, dispersed in the boiler-rooms, which 
supply divers small jets, and so throw streams of air into 
corners and out of the way places among the tubes, 
and so there is flame produced, where, without these jets, 
there would be smoke and a heavy deposit of soot. 
Furthermore, as the Belleville boiler will by no means 
tolerate bad stoking, a special system of firing has been 
devised. In each fire-room is a clock with a peculiar 
dial, and by its aid fires are fed with the regularity of 
machinery, and with a discrimination which no machine 
can pretend to manifest. Like everything else, the feed 
pumps have been specially designed, and the regulation 
of the feed is all but entirely automatic. We have only 
to compare the method of manufacturing steam in an 
ordinary cargo boat with the refinements employed in 
the Powerful and Terrible, to realise how great a 
difference may exist between two ways of attaining the 
same end. When we speak of the success of the 
Belleville boiler, we must remember that the boiler could 
not have been worked to advantage, if at all, but for the skill 
and care displayed by those who had been intelligently 
educated in its use. The ordinary boiler is, compared with 
the Belleville generator, as a kitchen clock is to a chrono- 
meter. When we hear, as we do now and then, of the 
failure of such boilers, it will, in future be safe to say 


: that the failure has been due not to the generator, but 


to the way in which it was used. The greatest credit is 
due to Mr. Durston and his staff for the way in which 
they have recognised and seized on the points which are 
vital, and for the skill with which a small army of stokers 
has been trained to do exactly what was wanted with the 
precision of clockwork. It is no disparagement to the 
generator if we say that we do not think that outside her 
Majesty’s Navy it would be possible to find so splendidly 
disciplined a fire-room crew. We venture to think that 
Mr. Durston will be among the first to admit that every- 
thing depends on the way in which the generator is 
managed—in a word, on the way in which the details 
of the new process of steam-making are carried out; 
and we not unnaturally ask, What would happen if the 
exigencies of warfare should leave such ships as the 
Terrible with a crew of stokers quite untrained in the 
new method of steam making? We have no doubt but 
that for some years to come the Belleville generator will 
have it all its own way in the Navy. We trust it will 
not be introduced faster than men are trained in its use ; 
and, indeed, it seems to us to be desirable that the two 
new ships should be kept in commission for no other 
purpose than to pass stokers through them as training 
ships. We believe that fixed boilers on land are in- 
tended to be used for this purpose. We venture to say 
that the conditions on sea and on land are very different, 
and that training on land must leave much to be desired 
for sea service. 

But the success of the whole experiment has not been 
due to Mr. Durston alone. A word of praise is due to the 
builders of the engines; but seeing that these were in no 
sense experimental, we do not think that these gentlemen 
will be disposed toclaimtoomuch. Of course, their engines 
after a few necessary adjustments had been effected, did 
all that was expected of them. No one anticipated any 
other result. If, however, the generators and engines had 
been as successful as they have been, and the ships’ had 
proved themselves slow or bad sea boats, the reputation 
of the former would undoubtedly have suffered. The 
vessels had not done what was expected; the boilers were 
to blame. Weare all familiar with this kind of argument 
in the House of Commons and the daily press. It would 
have mattered nothing that the Government were prepared 
to prove to demonstration that the boilers were in no wise 
answerable for the failure. Happily there is nothing of the 
kind to be feared. Sir William White has done great 
things. Itis almost impossible, indeed, to speak too highly 
of the merits of the ships as sea boats. They are in every 
way admirable, and we have got two superb additions to 
our naval strength. We may be pardoned if we ex- 
press some exultation. Experiments are not invariably 
successful. We are told every day that our superiority 
as engineers, shipbuilders, manufacturers, is waning; 
we are deficient in technical education; we lack enter- 
prise, training, everything in fact. The Powerful and 
the Terrible are the direct and efficient answers to such 
statements. The Belleville boiler is, we are assured by 
way of reproach, a French invention. But it has 
remained for Englishmen to make it a success. It has 
achieved nothing in the French navy to compare with 
what it has already done in Mr. Durston’s hands here ; 
in fact, it is doubtful if the inventor himself has up to 
the present realised of what it is capable. 


BRITISH ABILITY. 


WE commend to the attention of our readers Mr. 
Nasmith’s admirable address, a condensed report of 





developing maximum power, the firemen were manu- 
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facturing steam at the rate of about 225 tons per hour. 





which will be found on another page. It is as delightful 
as it is rare to find a man who knows his subject heartily 
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denouncing the cowardly pessimist who has lost all faith 
in British ability. We are but too familiar with the 
prophet of evil who runs about the highways and 
byways of trade, shouting that England is undone, and 
continually flaunts in our eyes the banner of Germany as 
the only flag under which commerce makes any progress. 
Mr. Nasmith tells us that mischief may easily be wrought 
by those who assert that we know nothing, and do nothing 
aright. If Englishmen are not only compelled to admit 
with reluctance, but to announce in season and out of 
season that Britain is undone, that British ability is a 
thing of the past, and that what is “‘ made in Germany ” 
must be better than what is made here, it will be no 
marvel if purchasers in the world’s markets believe, and, 
believing, transfer their custom from Great Britain to 
Germany or France. The wholesome, healthy utter- 
ances of Mr. Nasmith cannot fail to do good, although it 
is, perhaps, too much to expect that he will bring the 
prophet of evil to his senses. 

Mr. Nasmith passes over the thorny subject of technical 
education with discretion and caution. ‘Let us,” he 
says in effect, ‘ have technical education, and plenty of 
it, but let us educate the right man.” Saying this, he 
goes on to speak of specialisation. He, in a way, regrets 
that this specialisation is necessary. So do we, but only 
in the way that we regret many changes inseparable 
from the progress of civilisation. He directs attention 
to the argument frequently heard that the British work- 
man has lost his skill, and we can almost fancy that he 
is not indisposed to admit that the statement is true and 
regrettable. Now, we maintain that there is no foundation 
whatever forthe assertion. We have often heard it made, 
and always either by persons who did not understand 
their subject, did not endeavour to obtain skilled men, 
or wanted a type of man who would be a useless ana- 
chronism in the present day. We need not stop to 
consider what the first class say. As to the second, it 
will be found that many shops exist in which the men are 
all more or less incompetent. Far be it from us to say 
that the English fitter, or turner, or erector, or boiler- 
maker, or joiner is invariably perfect, or even excellent. 
In every establishment or manufactory it will be found 
that there is a continual change of men going on. Some 
people fancy that the hands never move save when there 
is a strike or a lock-out. On the contrary, in every works 
there is what may be called a floating population—a 
more or less considerable percentage of hands who 
work for a week, or a fortnight, or a month, and 
then either leave to please themselves, for sake of 
a caange, or because they are discharged. The result 
is in effect that a species of sifting process goes on. 
Tae best men are singled out and retained, or, liking the 
ways of a place, theyremain. We find, accordingly, that 
in some shops the men are all more or less incompetent, 
while in others they are excellent; and, furthermore, a 
little examination will show that from the shops employ- 
ing the inferior men invariably proceed cheap slop wares, 
poor machine tools, common steam engines, trumpery 
furniture, and soon. The masters complain that they 
cannot get skilled hands; if they got them they would not 
know what to do with them. The skilled hand will not 
stop in shops of the kind, partly because he is not treated 
as he ought to be, and partly because he will not turn 
oat the class of work for which his employer asks. The 
third type of grumbler is he who wants the millwright 
back again—the man who could do everything; make 
a pattern, mould it, cast it, and finish it up; the man 
who was equaily at home in the smithy or the carpenter’s 
shop. Under modern arrangements, modern methods of 
manufacture, there is no place for such aman. Regrets 
that he is extinct are as pertinent to the exigencies of 
British trade as lamentations for the disappearance of 
the dodo or the bison. 

3ut we may consider the whole question on a much 
broader basis. We are told that the British workman of 
to-day is not as skilful as his father. Either this state- 
ment is made at haphazard, without a scrap of foundation 
for it, or it admits of direct proof of some kind. It is, 
be it observed, a general—a very general—statement. It 
does not refer to one class of man, to a single trade, to 
isolated cases. The British workman as a class, of the 
present generation, is not as skilful as were his fathers and 
forefathers. Being a general statement, this not only 
admits of a general answer, but demands one which shall 
b2 equally general, and that answer is that British 
goods of all kinds are as well finished, and made with as 
much skill now as ever they were. But while still taking 
a broad view of the subject, we may classify and even 
particularise. Let us take that department of British 
industry with which we are most largely concerned, 
engineering. Let us turn to the locomotive engine and 
ask, were the locomotives constructed fifty, or forty, or 
thirty, or twenty years ago, better made than those of the 
present day? Fortunately the question admits of a 
direct answer. Many of our readers no doubt saw, in 
the Cardiff Exhibition last summer, the old broad-gauge 
engine exhibited by the Great Western Railway Company. 
The finish of that engine was not to be compared with 
that of a modern locomotive. A dozen cognate examples 
will suggest themselves to our readers. There is not a 
single department of construction in which we do not 
turn out better work now than was ever made before. 
Take our pleasure carriages, and compare them with 
those of the past generation. Look at our guns. Con- 
trast such a ship as the Terrible with the Foudroyant. It 
suffices to name these comparisons to settle the question. 
In fact, we have around u3 in daily use a multitude of 
products, each of which is a refutation of the modern 
libel on modern British ability. 

We have heard it said, however, that the fine workman- 
ship of the present day is due to the excellence of our 
machine tools, not to the handicraft skill of the artisan ; 
and this has been urged as though the fact were a thing 
deplorable, if not disgraceful. We may, in the first place, 


in reply point out that Germany is not better off in this 
respect than we are. 
true, we ask what if it be? 


But granting that it is all quite 
Would those who, for 


instance, see with regret that the side-rod of a locomotive 
has been channelled in a milling machine, suggest that 
it would be better on all accounts that the channelling 
should have been done with hammer and chisel and file ? 
The truth is that the old methods of production have 
passed away for ever, and that an entirely new standard 
of skill has been established. When we are told that it is 
impossible to get a man who can file flat in the present 
day, we reply that no one wants to file things flat. For all 
useful purposes the modern workman is better than his 
father or his grandfather. Mr. Nasmith need have no 
misgivings on this score. Nothing more is wanted than 
the best possible marine engines, let us say. These we 
have got. If they have been made by unskilful men, 
then the fact is a proof that skilful men are no longer 
wanted. But we venture to think that it will take a good 
deal of argument to convince engineers that the machinery 
of an Atlantic liner or a torpedo boat supplies evidence 
cf the decadence of the British workman. 


eo 


SHIPBUILDING IN FRANCE. 


Tue law which was passed in France in 1893, abolish- 
ing the premium paid to ships built in foreign countries 
sailing under the French flag, which premium was only half 
the sum to which vessels built and owned in France were 
entitled, had the effect soon after of imparting a decided 
stimulus to native shipbuilding. A new yard was started at 
Rouen early in 1894, and the keel of the first vessel laid with 
a flourish of trumpets; and at Nantes, shortly after the com- 
pletion of a maritime canal and the deepening of the port, 
there followed the launching of the first war vessel ever built 
at the port. The occasion was made a general holiday, and 
in the speeches which followed the ceremony the directors 
and other officials of the Société des Chantiers de la Loire 
referred to the great possibilities that were then opened up to 
Nantes as a shipbuilding centre. Besides other naval vessels 
then on hand the Société des Chantiers was proceeding with 
four sailing vessels of the largest tonnage afloat for MM. 
Bordes, of Bordeaux, a firm which had up till that time 
entrusted all its vessels to Clyde builders. Notwithstand- 
ing the low freights then prevailing, other orders were placed 
with builders at other French ports, and altogether it 
was felt that when freights began to rise a still further 
impulse would be given to the native shipbuilding in- 
dustry. Builders themselves, of course, maintained that 
shis state of things was due to the abolition of the 
half premium paid to foreign-built vessels, but the ship- 
owners considered that the premium would hardly com- 
pensate them for the increased cost of the home-made 
article. The result apparently has justified this misgiving. 
Tardy construction, a3 well as greater relative cost, has 
told against the existing subsidy arrangement, and 
a change is about to be effected. The special Mercantile 
Marine Committee appointed by the French Chamber to 
study questions connected with shipbuilding are almost un- 
animously in favour of the half subsidy being restored for 
foreign-built vessels. A Bill to that effect, it is said, will 
probably be laid before the Chamber ere long. This, of 
course, will not be unwelcome— nor, indeed, unexpected—news 
to those of cur shipbuilders who prior to 1893 were entrusted 
with frequent and important orders from their French 
patrons. As bearing on the general question of the effects 
of the bounty system on shipping and shipbuilding in France 
and other continental countries, the figures given recently 
by Mr. Mulhall in the British Review are noteworthy. 
In 1885 the Franch merchant navy was of 1,034,000 tons 
register; in 1895—after ten years of the bounty system—the 
tonnage had decreased to 890,000. In Italy it fell from 
970,080 for 1884, to 780,000 for 1894. In the same time, 
without bounties, Britain, Germany, and Scandinavia have 
greatly increased their merchant tonnage. 

THE HUMBER 


YORKSHIRE COAL FROM 


PORTS IN 1896. 


THE SHIPMENTS OF 


Tne returns issued in respect to the quantity of coal 
imported and shipped from the three leading Humber ports 
last year show the rapid advance which the development of 
the Yorkshire coalfield is making. On the other hand, 
several important undertakings are in course of promotion 
which in a few years will tend greatly to increase the volume 
of Yorkshire coal sent to the Humber ports. As is well 
known, the import of coal to Hull has been the largest 
known in the history of the shipping trade at the port, the 
total reaching 243,416 tons, of which quantity 586,088 tons 
were sent by water, and 1,824,328 tons by rail. Of this vast 
tonnage Denaby Main Colliery Ccmpany c'aims 393,872 tons, 
against 328,888 tons in 1895, 256,968 tons in 1894, and 
102,512 tons in 1893, whilst the firm named sent more than 
eleven of the largest West Riding contributors. The busi- 
ness done with Goole has for the most part been confined to 
West Riding firms, but great efforts are being made to extend 
the traffic. During the year one of the steamers belonging 
to the Goole and West Riding Steamship Company, Limited, 
has been engaged in the transport of coal to near France 
and Belgian ports. The Whitwood Coal Company, near 
Wakefield, has during the year exported coal and coke to 
the extent of about 200,000 tons, the destination being 
Holland, Germany, Sweden, Francs, and Belgium. Great 


the river at Kirk Bramwith with the canal at Sykehouse, 
one of the advantages accruing being the carriage of coal at 
a cheap rate by water from the Denaby and Cadeby new 
collieries to Goole, whilst it is believed other important 
collieries will avail themselves of the new waterway and 
send their coal to the port. One of the firms connected 
with Goole has obtained the contract for this year for carry- 
ing coal to Antwerp. It is believed that the imports and 
exports last year will be in advance of 1895. A large tonnage 
of Yorkshire and Derbyshire coal has been shipped at 
Grimsby; but the high rate of freight and other causes, it 
is believed, are accountable for a decrease in the business 
done. 


REVIVAL IN THE ENGINEERING TRADES. 
Tuer Government returns dealing with our foreign import 
and export trade for 1896 show that a splendid year’s busi- 
ness in machinery and steam engines has been done. This 
authoritative source of information, which is aiways 
awaited with a large amount of interest by engineers through- 
out the kingdom at the close of each recurring twelve months, 
reveals for the past year an extent of revived and incr ased 





prosperity such as the machinery and engineering tiades 





expectations are based on the works connected with the Aire | 
aud Calder Navigation, which has obtained an Ac; to connect | 


! 

have been strangers to for several years past. Thanks to the 
increased orders which have arrived at English works during 
1896 from Colonial and foreign buyers, our total exports of 
machinery have increased on the year 11 per cent., and of 
steam engines 18 per cent.; while for the closing month of 
the year by itself steam engines have advanced as much as 
14 percent. Looking at the actual figures, we find that the 
shipments of machinery for the year have aggregated the 
very gratifying total of £13,744,508, against £12,367,480 in 
1895, or an increase of no less than £1,377,028, while on 
the trade of two years ago there is an advance of £2,604,396. 
The satisfaction which the contemplation of such figures will 
occasion to machinery firms in all parts of the British Isles 
is emphasised when it is found that the increased prosperity 
has been shared in by all the different branches wan go to 
make up the common total. Textile machinery, for example, 
figures on the year for the capital of £6,754,348, against 
£6,151,503 in 1895, and £5,478,816 in 1894. To Lancashire 
and Yorkshire their increases of £603,000 for the twelve 
months and £1,275,532 for the two years will be especially 
welcome, speaking as they do of greatly revived activities. 
Mining machinery was sent abroad last year to the value of 
£1,063,704, which again was a magnificent advance upon the 
trade done in either of the two preceding years, and demon- 
strates how very greatly the extension of gold and other 
mining in Australia, South Africa, and several other 
parts of the world is ministering to the prosperity of 
English machine manufacturers. Twelve months ago the 
total was only £716,562, and two years ago only £386,602. 
Miscellaneous machinery, classed as ‘‘ other descriptions,” 
has advanced from £3,486,120 in 1894, and £3,788,242 in 
1895, to £4,305,431 in the year under review, while agricul- 
tural machinery occupies an isolated position in showing a 
decline. Steam engines present an equally pleasant picture 
with general machinery, the total for last year being 
£3,292 391, against £2,783,042 the year before, and £3,065,103 
two years ago. Divided into sections, the steam engine 
aggregate is made up of—locomotives, £1,076,622; agri- 
cultural engines, £545,361; and “other descriptions,” 
£1,670,408. 
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Lubricating Oils, Fats, and Greases ; 
tion and Properties, Uses and Analysis. 
Hurst, F.C.S, Scott, Greenwood, and Co. 

THE author of this book, who was for some time lecturer 

on oils at the Municipal Technical School, Manchester, 

is already very favourably known as an authority on oils, 
varnishes, and paints, and the various industries con- 
nected therewith. In this work, Mr. Hurst has sought 
to supply to engineers, and to those who either use or 

manufacture the various lubricants now in use, a 

thoroughly practical account of their origin, preparation, 

properties, and analysis, kc. The work is divided into 
eight chapters, which treat of the following subjects :— 

I. Introductory ; II. Hydrocarbon Oils; II]. S¢otch Shale 

Oils; IV. Petroleum; V. Vegetable and Animal Oils ; 

VI. Testing and Adulteration of Oils; VII. Lubricating 

Greases; and VIII. Lubrication. There are also three 

appendices, and an index. In the introduction he 

describes the general properties of oils, and divides them 
into two large groups: (1) Fatty oils and fats ; (2) hydro- 
carbon oils. After this, in Chapter II., the hydrocarbon 
oils are described in some detail; these are again divided 
into two groups, viz., those obtained from the shales of 

Scotland and elsewhere; and secondly the petroleums. 

In this chapter there is a description of the process of 

distillation, and a useful table of the various products 

obtained from the distillation of shale, coal, wood, and 
petroleum. The formule of the numerous families and 
groups of hydrocarbons is then given. The method of 
writing the well-known formula Cn H2n + 2 is certainly 
misleading, as it looks as if the hydrogen was to be 
multiplied by two, instead of the n. In methane, for 
instance, n= 1, so that the formula (Cn Hen +») stands 

for CH,, and so on; but as printed on pages 12, 13, 14, 

and in other parts of the book, it would appear as if 

CH, was intended. This is, no doubt, a printer's error; the 

formula is rightly given at the head of the table on page 14. 

The olefins and naphthenes are next described, and their 

chemical relationships discussed. InChapter III. is an ex- 

cellent description of the Scotch shale oil industry, and 

some very useful tables are given, the diagram on page 51 

being very clear, and a capital epitome of the processes 

previously described. After this a brief outline of the 
paraffin shale industry is given. Chapter IV. deals with 
petroleum, its sources, the geology of petroleum dis- 
tricts in various parts of the world, and of the origin of 
petroleum. Mr. Hurst is evidently in favour of Dr. 
Engler’s theory as to the formation of petroleum beds, 
and we think the majority of chemists and geologists are 
agreed that petroleum is most probably formed by the 
decomposition of animal remains. Engler has proved that 
itis possible to obtain hydrocarbon oils when animal fats 
are distilled under certain conditions, whereas Berthelot’s 
theory is opposed to experience. The next subject 
treated of is the chemistry of petroleum, its extraction, 
the refining of oils, the various kinds of stills used, and 
the treatment of the products obtained. After a short 
account of petroleum cylinder oils, the remainder of this 
chapter is devoted to Russian petroleum. The next 
chapter (V.) is a long one, consisting of some ninety-five 
pages, and treats of the vegetable and animal oils and 
fats, their chemistry, occurrence, methods of treatment 
by rendering, extraction by solvents, &c., with a descrip- 
tion of the plant used for boiling, refining, seed crushing, 
and oil cake manufacturing. The various oils of animal 
or vegetable origin are then treated separately according 
to their commercial importance. The following are more 
or less fally dealt with :—Tallow, lard oil, neatsfoot, 
palm oil, palm nut oil, cocoanut, castor, olive, rape, colza, 
arachis, niger seed oils. Fish oils—such as sperm and 
whale oils—seed oil, kc. Prepared oils are then shortly 
dealt. with, and the process of thickening by oxidation 
described. In Chapter VI., the principal methods of 
testing oils for adulteration are briefly given. This 
chapter is useful, and might have been made longer, Lut 
as the author very rightly says, ‘“‘ The practical analysis 
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of oils is one surrounded by many difficulties, and to make 
a satisfactory analysis, and to report on the purity of a 
suspected sample, demands a large and varied experience 
among oils, an experience which it cannot be expected 
that an oil user should possess.” He has therefore 
contented himself with describing a few of the 
more simple and characteristic tests, such as the 
methods of determining the specific gravity, 
viscosity, flash point, evaporative test, the iodine 
and bromine numbers, saponification equivalent, and 
so on. Under the first of these headings Mr. Hurst 
recommends the use of that very handy piece of appa- 
ratus, the Westphal balance, which is quite as easy to 
use as an hydrometer. The most important methods 
used for determining the viscosity of oils are fully 
described. The viscosity of an oil is one of its most 
important properties, and is due to its cohesion and 
adhesion. A good lubricant must possess both of these 
properties, and the joint effect is expressed in the term 
viscosity, or body of the lubricant, i.e., the oil having 
the most viscosity will have the most lubricating power. 
Several viscometers are described, including the one most 
venerally used, viz., Redwood’s. The instrument devised 
by the author is shown on page 232, and no doubt 
possesses some advantages, the error due to gravity being 
diminished for instance. The flash point is next con- 
sidered, and the open and closed flash test described. 
Weare surprised to find no mention of Abel’s well-known 
apparatus for determining flash points; it is explained, 
however, on page 241, where the author says he “does 
not regard the closed flash test as thus—in Abel’s appa- 
ratus—carried out with much favour.” The apparatus 
for the purpose that he prefers is Gray's, a figure of which 
is given at page 241. The rest of this chapter is devoted 
to more purely chemical tests, such as Valenta’s test, 
Hubl’s iodine, and Mill’s bromine tests, the Elaidin test, 
the melting points of fats. saponification, ke. Oil test- 
ing machines are then explained and illustrated, and some 
useful tables given. The last chapter is devoted to the 
ubject of lubricating greases. To sum up, we have no 
hesitation in saying that in our opinion this book ought 
to be very useful to all those who are interested in oils, 
whether as manufacturers or users of lubricants, or to 
those chemists or engineers whose duty it may be to 
report upon the suitability of the same for any particular 
class of work. The illustrations are good, and the work 
is clearly written, and very free from errors of any kind, 
although we have come across a few, due, probably, to 
the printers. The work is eminently practical, and it is 
easy to see that the author has practical experience of 
the subjects upon which he writes. 


A Scheme for the Regulation of the Output of Coal by Inter- 
national Agreement. By Emite Lewry,. &vo., pp. 120. 
london: Crosby Lockwood and Son. 1896. 


Tuts is an English translation by Mr. Joseph Horton, 
formerly editor of the Labour Tribune, of a series of 
papers by Mons. E. Lewey who, in 1893, was the principal 
proprietor, chairman, and managing director of a colliery 
company in Belgium, and in that capacity introduced 
several reforms in the working system, such as establish- 
ing @ committee of workmen to express their views upon 
difficulties that might arise, especially in regard to fines 
and deductions from wages; no such deductions being 
permitted without the approval of the committee. Sub- 
sequently two members of the committee were added to 
the board of directors, and harmony prevailed all round. 
Unfortunately, the experiment did not last very long, the 
working did not make a profit, the author retired, and the 
pits were closed. He now proposes to deal with two of 
the principal evils connected with coal mining, namely, 
low wages and irregular employment, by an interna- 
tional agreement between masters and men for regulating 
the output of the collieries in Western Europe—the 
United Kingdom, France, Belgium, and Germany—upon 
the basis of (1) a universal eight hours day ; (2) restriction 
of work to four days per week; (8) wages to be raised 
50 per cent. with a minimum of five days pay for four 
days work. The proposed constitution of the committee 
is as follows:—(1) One-third miners’ delegates. (2) One- 
third employers, to be actual capitalists, and not paid 
managers or other agents. (3) One-third commercial, 
financial, and administrative experts. 

The mission of the committee is to be of a very far- 
reaching character, as it will have full powers to autho- 
rise-—(1) One or other of the federated countries to increase 
its output, on condition that it can be done without 
underselling the others. (2) Particular pits in each 
country may, according to circumstances, be allowed to 
exceed the standard number of working days ; such favour 
to be more particularly shown to those collieries that are 
giving manifest proof of their sympathy with the men. 
(3) Under exceptional circumstances to exceed eight 
hours per day. As the international committee will be 
in reality an International Ministry of Mines, it will 
necessitate a numerous staff, representing the different 
countries, whose expenses will be covered by a levy of one 
penny per ton on the output, giving the comfortable sum, 
£1,350,000 per annum, which no doubt the staff will be 
perfectly able to spend. Should, however, there be any 
surplus, it will be devoted to the common fund of the 
pre ida for the purpose of supporting workmen on 
strike, 

This scheme has been submitted to the leading miners’ 
representatives and other labour leaders in the different 
countries concerned, and seems to have been met with 
more or less disapproval in most of them, so that a large 
part of the book consists of special discussions of the 
views of individual objectors. In this country it is mostly 
regarded as impracticable; while in Germany the more 
sentimental objection of the Socialists, that it favours 
the arrangement with their eternal foe, the capitalist, 
whom they would rather prefer to destroy, prevails. The 
consumers’ objections are very lightly dealt with, as ‘a dif- 
ference of 2d. or 23d. per ewt. can be of no consequence to 





the workman’s budget; and although gas and railway 
companies will feel the effects of even a few shillings 
rise per ton the workman will be no worse off if their 
profits are reduced.” The effect upon the iron and steel 
industry would also, in the author’s opinion, be of no 
importance to the workman, ‘as a fall in production could 
only take place on the supposition that iron and steel are 
articles of luxury which are used more or less as the 
price rises or falls. In what way could the rise in the 
price of iron or steel interfere with the daily needs of the 
working classes? Do workmen make use of ironclad 
ships, steel plates or railway materials, for instance?” 
From the author's point of view these queries may be 
supposed to be self-evident absurdities, as he does not 
even gain an easy triumph by answering them in the 
negative; yet we imagine that most of our readers would 
consider the workman’s interest to ke a very decided and 
positive one. The only consolation promised for the con- 
sumer, that we can find, is that when the production is 
regulated the much-abused middleman will be sup- 
pressed, and he will then find his coal actually cheaper, 
nothwithstanding the few shillings per ton extra which the 
producer will get. From the airy way in which the 
author here and in other places speaks of a few shillings 
per ton on the price of coal, we can scarcely imagine that 
his experience of colliery management can have been very 
large, and from his own showing it does not appear to 
have been fortunate, which, perhaps, may render him the 
better fitted to regulate the coal trade of the world. 


An Exercise Book of Elementary Practical Physics. For 
Organised Schools under the Department of Science and 
Art Evening Continuation Schools and Elementary Day 
Schools. Arranged according to the Headmasters Associa- 
tion’s Syllabus of Practical Physics. By RicHarp A. 
GREGORY, F.R.A.S., Oxford University Extension Lecturer. 
London and New York: Macmillan and Co. 1895. 


Tuts handy little volume is, as its name implies, intended 
for the use, and the use alone, of those who have never 
previously studied, either theoretically or practically, this 
particular branch of the experimental sciences, and of those 
whose duty it is to instruct them. Some of the best 
modern writers on the subject of physics or natural 
philosophy are decidedly of opinion that when intro- 
ducing a student to the class-room, where the first course 
of the earliest lessons is in progress, expei1iment should 
precede theory. It is both injudicious and inadvisable to 
force upen the youthful neophyte abstract and difficult 
theories, the absolute truth of many of which is at the least 
very doubtful. Such a course of instruction bewilders 
his mind, which is not sufficiently trained or matured to 
reason out the causes or the apparent causes of every 
physical fact he may observe, or of every experiment he 
may perform. It also, from its frequent vagueness, con- 
fuses his intellectual powers, and if persevered in gives 
him a distaste for that whole branch of study, and finally 
leads him to abandon in despair what he would under a 
rational and sensible educational régime have pursued 
with pleasure and profit to himself and possibly to others. 
It is incumbent upon the instructor, before any other 
consideration, to inculeate, and the first duty of the 
beginner to carry out, a strict and thorough examination 
of the actual facts of the science. We do not intend by 
these 1emarks to advise, or suppose for an instant, that 
the youthful tyro should or would make his experiments 
like a mere automaton, or part of one of his own 
apparatus. If of average mental ability he will naturally 
reason intelligibly upon what he observes. Our conten- 
tion is that he should Jearn to weigh and measure 
carefully and accurately, to know and appreciate the 
value of order, method, and system, and to work accord- 
ingly, and to be able to manipulate his instruments and 
appliances in a skilful and masterly manner, before he is 
overwhelmed with the innumerable theoretical considera- 
tions, formule, and equations which beset the subject, 
and belong properly to the sphere of the advanced 
student. 

Our author observes that almost the only information 
given in the book consists of instructions respecting the 
mode in which the exercises and experiments are to be 
done. The duty of the student is to find out and 
describe the results for himself. From the very first 
lesson, commencing with lineal measurements, the 
beginner is thus obviously taught to exercise his reason- 
ing faculties, but only so far as connected with the 
immediate experiment before him, and so on with succes- 
sive lessons. Another advantage resulting, as in the 
present exercise book, from the modern method of teach- 
ing the experimental sciences is that the leading facts are 
all explained by simple methcds, which do not demand 
the use of the complicated and expensive apparatus 
formerly employed, and consequently almost unpro- 
curable except by the richer classes. Now, the student, 
with the judicious use of a little money, can make nearly 
all the apparatus he requires for his elementary course. 
Instructions are given for constructing the various 
apparatus needed in the ‘‘ Exercises.” While those on 
m¢ chanical powers are useful, we do not think they fairly 
belong to the domain of physics. 


By Joun A. ALLEN. First 


Large 8vo., pp. 85. New 
London: Chapman and 


Tables for Iron Analysis. 
Edition. First Thousand. 
York: John Wiley and Sons. 
Hall. 1896. 

THESE tables are intended to lighten the labour of the 

chemist engaged in the analysis of iron compounds and 

products, by enabling him to determine the percentage 
proporticn of different constituents frcm the results of 
the final weighing by simple inspection, without the 
necessity of any additional calculation. For this purpose 
the author has computed and tabulated the necessary 
values for the substances generally required, and arranged 
them in alphabetical order under the headings of alumi- 
nium, calcium, carbon, iron, magnesium, manganese, 
phosphorus, silicon, and sulphur tables, which are 








likely to satisfy the principal conditions arising in 
general practice. In most cases the tables are com- 
puted for a standard weight of one gremme, and in 
several instances the values for higher weights, such as 
two, three, and five grammes, are given in addition. 
These, although to some extent adding to the complete- 
ness of the work, are scarcely likely to make it more 
useful, as the operation of dividing the figures in a unit 
table by two, three, or five, would in most cases be less 
troublesome than seeking for the right place among unneces- 
sarily complicated headings. The longest table, No. IV., 
giving the proportion of lime in limestone between the 
limits of 16 per cent. and 56 per cent., contains 4000 
entries of four figures each, which seems rather large for 
the result to be effected. The volume ‘s likely to be 
useful to experienced workers, who will be able to make 
out its meaning and applications without much trouble, 
but beginners may find it a little difficult owing to the 
obscurity of the headings and the very insufficient descrip- 
tion of the tables which is placed at the end instead of 
the beginning of the book. We hope, therefore, that the 
author msy soon have an opportunity of revising and 
improving the work, in which case it would be well to 
add a few more atomic weights and ratios, such as those 
of nickel, chromium, arsenic, and tungsten, which are of 
sufficient importance to be noticed in a book specially 
intended for ironworks use. 





SHORT NOTICES, 


The Naval Pocket-Book. By W. Laird Clowes, With numerous plans, 
Corrected to December Ist, 1896. Second year. London: Neville 
Beeman, Limited. 1897. Price 53. net.—This is the second year’s 
issue of this useful little volume, In a sense it may be r« garded a3 
a condensed Brassey's Naval Annual. It contains an immense 
amount of information carefully brought down to date. Mr. Laird 
Clowes tells us in the preface, that in deference to a generally 
expressed wish, the edges of the pages have not been gilt. This 
statement does not apply to the copy we have received. 


BOOKS RECEIVED. 


Electric Tramways and Railways Populai ly Explamed. By i, 
Scholey. London: H, Alabaster, Gatehouse, and Co. Price 23. 

The Export Merchant Shippers’ Directory jor 1897, 'Thirty-secon 
year of publication. London: Dean and Son, Limited. Price 
lis. 6d. 

List of Mimbers of the Institution of Civil Engineers, 2nd 
January, 1897. London: Published by the Institution, Great 
George-street, Westminster. 15:7. 

Getting Gold: A Practical Treatise for Prospectors, Minis, aid 
Students. By J. C. F. Johnson, F.G.S, With illustrations. 
London: Charles Griffin and Co., Limited. 1897, 

A Primer designed for the use of Students 
By T. A. O’Donchue, M.E. 
1896. Price 24. 61. 


Colliery Surveying. 
and Colliery Manager Aspirants. 
London: Macmillan and Co., Limited. 








NEW BATTLESHIPS. 





Dvurina the past fortnight the first keel plates of two new 
battleships have been laid in the Royal Dockyards, that of 
the Goliath at Chatham, and the Canopus at Portsmouth. 
Both the ships are modified Majestics, their length between 
perpendiculars being 390ft., and over all 418ft. They will 
have a beam of 74ft.,and a displacement of 12,950 tons, 
the water draught being 25ft. forward and aft. The difference 
in displacement, otherwise the saving of weight, between 
these ships and the Majestic, is effected principally by the 
thickness of their armour belts, these being of Harveyised 
steel of Gin. instead of 9in. They will, however, have two 
protective decks, the turtle back proper, which extends from 
end to end, being 2in. thick, to protect the vital parts of the 
ship; the main deck, instead of being of wood, being made of 
two thicknesses of }in. steel plates; the armour in both the 
bulkheads and barbettes in each ship being 12in. and 10in. 
thick, and that in the casemates 5in. thick. The armament 
consists of four 12in. breech-loading guns in the barbettes, 
and twelve Gin. quick-firing guns, and thirty other smaller 
guns. There are also four submerged torpedo tubes in cach 
ship. 

The bows of the vessels are protected by 2in. nickel steel 
plates, to resist the entrance of light projectiles, and the rams, 
like that of the Gladiator, are carried much higher up than 
in the Majestic, in order to deal a moreeffective blow directly 
under the belt of an opposing ~~ 

The propelling machinery of both vessels will consist of 
two independent sets of three-cylinder inverted triple-expan- 
sion engines, the diameters of the cylinders being 50in., 
49in., and 80in., with a piston stroke of 5lin., and which, 
when making 101 revolutions a minute, are designed to deve- 
lope 13,500 indicated horse-power. Steam will be supplied by 
twenty water-tube boilers of the Belleville type, having a heat- 
ing surface of 24,155 square feet, and a grate surface of 1035 
square feet, designed for a steam pressure of 300 lb. per square 
inch, which will be reduced at the engines to 2501b. In con- 
sequence of this high pressure, the intermediate and high- 
pressure cylinders will be fitted with piston valves, while the 
low-pressure ones will have ordinary doub-e ported slide 
valves. 

The machinery for the Goliath will be supplied and fitted 
by Messrs. John Penn and Sons, of Greenwich ; and that of 
the Canopus, by Messrs. Scott, of Glasgow. Both ships have 
to be completed and ready for sea in twenty months, 








Woop Consumption IN Mixes.—The rapid destruction of the 
forest resources of the United Sates has frequently been pointed 
out in our columns, says Engineering News, and we have long advc- 
cated the ins‘itution of protective measures to check this destruc- 
tion. A notable example of the enormous consumption of timber 
for mining purposes is supplied by the Comstock Mines of Cali- 
fornia. From 1870 to 1891 it is estimated that there have been 
used for the mines and mills 674,765,000ft. B.M. of timbers and 
lumber, and 391,070,500 cubic feet of wood, represc nting a total ecst 
of 46,072,548dols. About 200,000 acres of forest have been destroy ed 
to operate the mines, and when the remaining 45,000 acres of 
timber land and wood land are denuded, the timber supply will 
have to be obtained at a distance of more than a hundred miles 
from the mines. Even now the‘bulk of the supply has to be trans- 
ported 65 miles by railway and flame. Timber is now growing cn 
the area already denuded, but it is said that nearly a century must 
elapse before this new growth attains the size required for mine 
timbers. 
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NOTES ON THE SEWERAGE OF BLANKEN- 
BERGHE, 


(Concluded from page 34.) 


elevation in Fig. 538, and in sectional plan in Fig. 54, while | 


Fig. 55 shows its front elevation. The tower is of brickwork 
of best quality, and placed on a substantial foundation. The 
latter consists of a framework of timber piles sunk and com- 
pletely bedded into a mass of cement concrete. The piles 
are on the average 1ft. in diameter, about 29ft. 64in. long, 
and are ninety-seven in number. The whole is of the shape 
of a truncated pyramid, with octagonal base, and of a 
uniform thickness of 3ft. 3gin. The foot of the tower, as 
shown in Fig. 55, forms an arched chamber, communicating 
with the aqueduct below it, in which the lock-gates and 
pipes for the service of the water tank are placed. The 
engineer's estimate for the earth, timber, and masonry work 
for the foundations, inclusive of piles, pile-driving, the 
aqueduct, and lock-gate chamber, is as follows : 














Quantities. Price. 
Foundations. £ s. d. 
Earthwork ‘e440 ote 14,542 cu. ft. 138 8 6 
‘Timberwork 

7 piles of 29ft. 6}in. by 1ft. in dia. .. 2179°60 cu, ft. | 148 2 0 

Framewotkk.. .2 «2 6 «oc of 616°44 cu. ft. f6 0 0 
Iron shoes, clips, &c. .. .. .. 1400 Ib. 10 0 0 
lin. bolts, nuts, and washers .. 116 Ib. 110 0 
Driving of 97 piles a 2625 lin. ft. % 0 0 
Compressed concrete work ae 3281 cu. ft. 63 4 0 
Arching of aqueduct and paving 198 cu. ft. 510 0 
Brick work > ao ek gee cae £930 cu. ft. 147 4 0 
Flagstones eae. sae) ee ee ee a o°3 cu, ft. 012 0 
iy a” eer ee eee eee —_ 814 0 
Retilling of trenches after completion of 

wor eel, wm sie oo sel ag Ned, S 6075 cu. ft. 210 0 
Transport of surplus earth from embank- 

MOREE cc. te. ee. es a a 3 - 416 0 
Emergencies, 5 per cent. .. a 28 0 0 
Total .. - 684 10 O 
Rody of water tower, from its foundation to 

crown, in brickwork ‘ ee yc, ES 885 0 0 
Masonry in stonework, small granite .. 3323 °75 cu. ft. 56412 0 
Ironwork .. ay ee eae = 693 Ib. 3 8 0 
BONE ci. 2x, 28 oe) ant 220) be ween 220 Ib. 20 6 
Woodwork in pitch pine and oak for balcony 

Ne. A RE TSH Pee 54 cu. ft. 718 6 
Ditto at top of consoles and varnishing 12 pieces 2 8 6 
Balcony, inclusive of three layers of paint... 75ft. 5éin. lin. 75 8 O 
Joiners’ work fordoors .. .. .. .. . 1 piece 18 0 0 
Doors in oak for balcony, with ironwork, 

varnishing, and fixing .. .. .. .. «. 17°43 sy. ft. 212 0 
Joiners’ work for frames— 

Frame in Dutch oak 58°64 sy. ft. hs 
Total for body of tower and outside work of 

SURE. ee Sa ie aa td, SG HRS Che Cee _- 1065 10 0 
Interior arrangement of water tower— 

Ironwork in ground floor 2 3455 Ib. 22 0 0 

BYiCRWONE 55 c+ te 68°38 cu. ft. 200 

Stonework, granite... .. . se fas 5°58 cu. ft. 100 

Small staircase of ten steps from ground 
floor to basement . ce a eee a 516 0 
Iron staircase of the tower, 2ft 5jin. wide 
with three landings and 105 steps—as 
represented in Fig. 56.. .. .. .. . _ 72 4 0 
Total for body of water tower, inclusive of 
internal arrangements .. .. .. .. .. - 1168 10 0 


Engines, pumps, and boilers.—As previously mentioned, 
the sewage is drawn and discharged into the downs, and the 
water drawn from the canal and distributed in the network 
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the engines and pumps have to work, the manufacturers | steam in the boiler and condenser respectively ; 75 represents 


parallel cylinders and crank levers at right angles. 


| of engines Nos. 1 and 2. 
| of the two eng’nes. 


selected their well- known system of compounding with 
The 
| pump for lifting the water is directly fixed to the prolonged 
Water-tower.—The water-tower is represented in sectional | piston-rod of the high-pressure engine, while the sewage 
pump is fixed directly to the prolonged piston-rod of the low- 
| pressure cylinder, as will be seen from Fig. 57, the front 
elevation of engine No. 1, and from Fig. 58, the general plan 
Fig. 59 represents a cross section 


| the working unit of one-horse power, namely, the work done 
of lifting 75 kilos. to the height of 1 m. per second. 

The boiler pressure is seven atmospheres, or equal to (7 +1) 
10,330 kilos. 82,640 kilos. absolute per square metre ; 
that, further, the total expansion is of eight volumes, that 
is, eight times the volume of steam introduced in the 
cylinder, and, as mentioned above, the pressure in the con- 
denser is 0°25 kilos. per square centimetre, or 2500 kilos. 
per square metre. The degree of admission into the sma!l 
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Fig. 64—VIEW CF SEWERAGE WORKS DUR'NG CONSTRUCTICN 


The engines are arranged so that each pump can work 
separately. Ina similar installation, made in 1891 for the 
Société Solvay and Co., at Dombastle - sur - Meurthe, in 
France, consisting of three compound engines with six 
pumps, and with a total capacity of 47,000 cubic metres 
(1,660,040 cubic feet) per twenty-four hours, lifted to a 
height of 23 m. (75-6ft.), the pumps are said to have shown 
an efficiency of 0-938, and the effective work of the engines 
was equal to 80 per cent. The steam consumption was 
9°37 kilos. (20°61 lb.) per hcrse- power per hour, as 
certified by Professor Boulvin, of the University of Gand. 

















cylinder will be, therefore, less than 4 x 0 til 
0° 350° 

33°7 per cent. of the piston stroke. 

Therefore, an engine of the above dimensions, of 0°350 m. 
x 0°575 m. x 0°700 m., will develope 74°5 indicated horse- 
power at seven atmospheres boiler pressure, making forty-two 
revolutions per minute, and with an admission of 33 per 
cent. in the small cylinder. According to the engineer's 
specification and estimate, the cost of engines and pumps 
and installation in full working order is £4280. 

Pumps.—The pumps are composed of two barrels with one 
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“Tue Exomeer” 


of pipes by powerful pumps, driven by stationary engines 
The Société Le Phenix of Gand— Belgium—are the designers 
and manufacturers of the engines, pumps, and accessories. 
The engines are of the compound type, provided with E. 
Hertog’s system of steam distribution, in which the steam 
is used expansively. The engines were designed and con- 
structed according to the conditions laid down by the borough 
Surveyor, Mr, van de Casteele, and the managing director of 
the Town Committee, Mr. E. Hellemans, as follows:—(1) To 
lift toa height of 35 m. (114ft. 10in.) into the water tower, the 
Whole of the water required for cleaning, washing, and flush- 
Ing purposes; (2) to lift to a height of 10m. (32ft. 93in.) 
the sewage of the network of sewers. The quantity of water 
to be lifted is about 3600 litres (792 gallons) per minute, and 
the quantity of sewage 3960 litres (870 gallons) per minute. 
+He pumps are of such a capacity as will maintain the water 
in the deep well, near the engine-house, at a height varying 
between 1ft. and 6ft. above the datum line at Ostende, while 
the sewage level will not fall below 2ft. 43in. below or rise more 
than 2ft. 84in. above the datum line. This datum is the average 
sea level at low tide. Taking into account the losses in the net- 
pays of water pipes and in the sewage pipes of Blankenberghe, 
a manometric lift is calculated at 35°50 m. (116ft. 5%in.) for 

ne water distribution and 21 m. (68ft. 103in.) for the sewage 
discharge, 


In view of the circumstances and conditions under which | 

















Fig. 59--TRANSVERSE SECTION OF PUMP ROOM 
The following are the leading dimensions of the engines 
laid down for the present scheme :—Diameter of the high- 
pressure cylinder, 350 mm. (1ft. 13in.); diameter of the low- 
pressure cylinder, 575 mm. (lft. 10Zin.); stroke of both 
pistons, 700 mm. (2ft. 3,%,in.); number of revolutions per 
minute, 42. From these dimensions it will be seen that the 
average speed of the pistons per second is 
7 - 49 9 
7 — x 2 _ 0-980 m. (3ft. 2,°,in.). 

The engineer’s specification stipulates that the average 
piston speed of the engines and pumps is not to be more 
than 1:20 m. (3ft. 11}in ) per second. 

The French theoretical formu’ used by the manufac- 
turers to determine the indicated horse-power of the engine 
is 


Ran? 3°14 3 (1+ log. hyp. 8) , 
N=0-750' 575*x = x0 98 x[ 82640 gp. - 2500 | 





75 
3°14 


In which 0°575? x “— or 0°575 x 3 represents the sec- 
; ee , 2x 700 x 42 
tion of the large cylinder ; 0°98, obtained from : ’ 
represents the average speed of the piston ; 82,640 and 2500 
represent the pressures in kilos. per square metre of the 
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common plunger. They are double-acting suction and force 
pumps, and their average speed is the same as that of the 
engine, namely, 0-°980 m. (3ft. 2,%in.) per second. Their 
leading dimensions are as follow:—Flushing pump piston, 
for water, diameter, 0°300 m. (11}3in.); sewage pump piston, 
diameter, 0°315 m. (12gin.). According to the French for- 
— the theoretical delivery of the water pump will, there- 
ore, be: — 


= x 3? x 98 = 69:27 litres (15:4 gallons) per second, 
and that of the sewage pump 
3:14 


Paik 37; x 9:8 = 76°37 litres (17 gallons) per second, 
which leaves an ample margin over and above the specifica- 
tion. 

The pump pistons are worked directly by the engine piston, 
the rod of which passes across the cover of the forward pump. 
An intermediate coupling is, however, fixed at the centre of 
the rod, where it is cut to disconnect the pump from the 

| engine, when required. The water pump is worked by the 
piston-rod of the high-pressure cylinder, and the sewage pump 
by the piston-rod of the low-pressure cylinder. Each pump 
is feral <r with two suction tanks and one discharge reservoir. 
Each discharge pipe is provided with an air chamber 1 m. in 

| diameter (3ft. 3gin.) and 6 m. (19ft. 8,;in.) high, to pre- 














uv ‘*Ajddas 03 sey oy [Bl1eqeUT 94} PUB FIOM OY} JO UOTZNIaxe 93 
I0y ydeooe 03 poredead st ay yuouroyeqe jo o8ejue01ed oy4 sozBoIpUt 
‘Jopue} SIQ UL Wey, SaiSpeysouyoe ‘10j08I3U00 egy eTIyM ‘saorid 
peydeooe pue poysttqnd osoq, uodn oyeutyse stq seseq s90ulSue 
OU, ‘epBly JO SUOCT}IPUCD oY} 03 Surpxoocew ‘pestaer OUT? 03 oUITy 
Wlosy St ‘epeos Zurprys B 07 JeTIUIIS ‘Tory ‘seord Jo eNpoyos prepueys 
[839] B SoNsst opeiy, Jo prvog oy} ‘ereqy, ‘AryUNoo sty} ur poydops 
98Y} 0} JOUUBUL 4USIOYIP YeYMOUIOS B UI YIM 4[vOP o1B YUOUTy 
-U01) 94} WO SHIOM oOT[qnd 10} siepue, yey} YIBULEI yo AqZIOAA St 4T 
‘oqluei3 ul s8uIpfmnout 
PUB S9oTUIOD YIM ‘HIOMAOUG Jo 4[INq st BOYM oy, ‘Use “4I¢8 
SI 9431Iey SzI pus “ULkE “4Jp UMOIN 943 4B “UIG “4G SI 9SBq SqI 4B 
Asuultyo oy} Jo isjourvip eyy, “19 o8ed uo Mala [e193 94} UI pus 
‘ge ‘81,q ul uetd ur uMoys AqQred st Aouurtyo ogy, 
94} JO WOIZOSI9 O44 JO}Z puv “SOT LGEFIF SBM SJUSUTEZUBIIe [eUIOZUI 
SI puv osnoY-eulsue 94} JO SuIplinq oy} Joy oyBUIT}se s,1e0Ul3Ue 
eq, ‘“Woyonsjsuoo Bulinp S¥IOM OY} JO AOIA B SI F9 “S17 pus ‘gg 03 
09 ‘S8L,q Ul poyerysn{{I ore osnoy-sulsue oq} Jo Aeq ou jo sTrejoqy 
‘soraydsourye uaaos ‘ainssoid Zuryiom oy} pus ‘(joey arenbs 07. PRP) 


| 
_" 


; Puriso yo ose? si 


‘770 


aN Ii) Je woHIINS | 


‘7 70 


€/4I1) $0 WOI2ING 
4 aw aur 


vow 








[Spesarem bey 76 
pat Sur? 


» 


"sg Cpey ‘AoUUITYO | 


saqjour oaenbs cp ‘qowa jo souvjins Bayeoq ‘(‘urtg) ‘ut 0gs-0 
‘soqny ABMOT[B Jo JojouTeIp ‘(‘ur®.'g "3JZ) “UL OGR-O ‘seqng eoBUANy 
jo Jojourvip : (ur T “936G) “Ur OSE- 4 ‘4RBGaT :(*ULZOT “93¢) “UL OOS-T 
‘jorz¥q JO JOJOWIBICG(—: 91" sIOTIOg ey} JO suOIsueUtIp jedroulad oy, 
‘uorgeredoid Ul MOU SI QOIQM ‘UOTZEITBISUL O14jZ007e UB JO MOIA UI 
‘J9TIOG PALY} B OJ OpBU UOTsTAOId osTe st ory} opty ‘od<4 ABMOTTBY) 
2} JO SIOTIOg OMY VIB OI9T3 ‘gg PUB LC ‘SBIq WloIy des oq [ITA SY 
*SOATBA Opt[s ogy Aq 
pasoyo oq [[tM sBuruedo szopuryAo 943 4eq} WorzIsod B TONS 09 peuiny oq 
weo 41 sdoys'oulSae 94} Woy 48q OS “GuoTTEZULIIe BuLIeq B AYIA 
poptaoad st 47 ‘seoord oM9 Ur 4sBo SI puB ‘1ozoUTBIp UT (“UIfZ “9J8) 
‘UI 00G-Z SI jeeqam-Ay oy, ‘oynurur sod suorynyjoaor omy-A9103 4yBYS 
UIVUT 94} SAIS 03 poqonaysuoo ‘edAy [eBnyz1zyUWe0 944 JO St 10zB;NBeI 
ey, ‘ezuorq jo oe ‘sexoq-Sayjnys pus suoysid oy} jo pu ‘spor 
SABA OPI[S PUB 911} U90X9 O44 JO Spor-Buryoouuoo oy} Jo ssuryoed oy, 
*‘sareded JO oS¥o Ul peBuByoxe ATISBo oq 0} SB OS OpBUI pu ‘]90948 
jO JO ‘pouspzey-oseo ‘uorl pouTeiZ-ouy jo ele syed BulAoul [TV 
‘sqaoddns Aq popin3 ]]o. pus ‘[o04S JO OAB SPOI OATBA Opl[s oy} PUB 
‘peysifod pue peysiuy Ajeuy ‘worl Jo eB spor oJAZUVOXE OY, *1B}OUT 


SWOOY dWNd GNV HYaTIOE AO 








= Sa2eY bU/ZE/MIMD JO VOI 


sare, Bulysajy yo vorj2ng 





\ 


MMMM ey 

















(KKK 





| 043 Sururs0oy soureyy oy, 


ee 


azPIYA YW pour ‘Ajyunb ysag jo ezucaq azoydsoyd jo ore sBu1v98q 
Q[xX¥ ey, ‘“ed01ld oUO UI 4SBO 4JBYS UTeUT oy} Jo 490;q JeuTUIN{d 
oy} YIM ‘Buo0i4s v1zx9 ‘u1093ed UBoTIeUTy O43 JO e1B sSIvq OpIns 
[9043S UTIB]{-sueutsig jo ro Aqienb 
., B19X9 ,, JO WOIT pourel3-ouy Jo epeur oie ‘spoi-Zu1yoouuod pue ‘suid 
‘S1@A9] YUBIO PU SYUBIO ‘s}eVYs 94} SB Yons ‘sesserys AAvay 0} posodxe 
saoeld [TV ‘SeOB’JINS [VOUT OFIYAL YIM TOIL 4sBO JO oI SOpITS oy} 
OIG ‘[90}S UlJIB]Y-SUSTIGIG JO o1B SpBOy-ssoIO oY} ‘[a0qS pouyor 
jo epvur oie suid yuBIO oY} pus spol UOysId oY, ‘esoo, Surut00eq 
q1ey} yueAerd 09 epvut st uorstaoad jetoeds pu ‘spor-uoystd oy 09 
pexy Ajutayg ore Aoyy, ‘worl ysvo yo ore pu ‘ui04shs YSsIpeag oT} 
0} Surpi0008 ‘syuewIses ul opeUT ole suoysId ouISUe OG, ‘10490304 
peqoouuoos Ayutzy y30q axe pus ‘oures1y duind oy} jo uoneSuojoid v 


pus ‘Aq17enb 4seq jo uoit ysvo Suo0jzs jo ore siopur[Ao oulsue ey, 
‘aulZue ornsseid-Mo] oy Jo pus 943 4% odid o81eqo 
SIP 94} Ul PexAOSUI SI ‘UOIZBSMUOPUOD YNOGAIA JO YIM JOTZIO FAOM 04 
‘QA[BA YOV[O VIQnop B o[IYM fsoulBue oanssoid-mo] oy} 07 pexy sutd 
yusBio jo suveut Aq poxIoM ore pur ‘ge puw LC ‘SBI Ul UMOYS se 


NOILOSS IWNIGNLIONON—ZS “314 





goonies 


‘ow ausbu7 72. FR eM Sui ze} Ist 











| gnd 03 Soares 10998] ot], 
SULIO} Gory ‘oUTBIy MOTION BO} poxy sIe Lay, ‘pozoxovl ule04s oI | 


én auibuz pw 
70 0 ING 
ae 


gua Suizeynzai) ayy 70 18/0 G6. )) 
3 pS—..... 


‘asnoy-aulsue 8y3 Jo JUSUTesBq OY UL peowd oe sdumd uoT}eMoZzI0 
138M oy} pus sduind ae oy], ‘ssviq jo opeu ere pus ‘(‘uL%;*) 
og} “WUT pus ‘iojeururp solozut (‘uIT) ‘uTUT Gz Jo ore seqny 
ey} ‘geez orsnbs 1e).g6r ‘seajour orvnbs gy st zesuapuoo ey} jo 
BoBJANS Buljooo ey, “1eyvM-pooy oy} jo oanyesredui09 [VIqIUL JOY sIY 
8 UTBIGO 03 (Z) puBw fsI9]I0q 943 Sutpooy 10J 199VAs WRETO OpLAoAd OF, (T) 
——! SUOSBOI SUIMOT[O} OY} IO} pojdops sv UOIyesUEpMOD soBJANS 
‘edid 
SUIS 04} YIM OFIVYOSIP puv UOTZONs 10; posn oq AUT souISUe ey} Jo 
Jeyz1e ‘sodid ey} 03 poxy seaTBA sommys Sutydeozogur jo suveut Aq 
*‘SIOYBUL OY} JO 01NGBey [VIOEdS B SI SOATBA HOBTO posodaodns jo wio4ysXs 
ey], ‘seurgue 043 8uyzey3s Aq uoMvorunuIUOo ul suojsid duind ey 
‘OATBA BuTyOO, ornssoad - yoeq ouo pu 
‘SOATBA BUIYNQIAIsSTp Omg ‘SuSreyostp oM4 ‘BurBeyo omg ore e103 
sduind 0y3 03 Sol1osse00e SY ‘“pozjl] oq 03 4yZIey oy} pus odid 
24} JO YQSUe], OY9 oq ABUT JOAORBYM ‘A[SSOPOSTOU HIOM SOATBA OSeT, 
“WIUL § JO 4JI] UNUTIXBUI B SBY SIP JOqYBOT OATBA OVO JTIqA ‘1030 
ey} eAoge euo peowd ‘soxoq oaTvA oy seq dumnd yoeq 
‘Buidid eyy jo yySuey word oy, 09 onp ‘sylooer oTMerpsY 4UOA 


.YSNIONQ BML 





\wasvepvo 
Vie ak ited 


+ ; 








SIOAsaSIayY WY 











oO 








\\ 


WM 


A)\KKC[ 


$e 





qoava: 








yv-cr: wooy aubuz 


Wibuz JO AOI YISIP Wk Waasy 








oas 


GOvuUuaMAS 





+ % ory 
yapui/4 yo\' 
| weg 


“4 


we i? 


ail 





vapuiA5 3678) joasquay 


y7buve7 


10 90L 


ubuz fo sbseyisip 


1 ol \per 








words ap 107) 


GQHOUAANATUANVITEA 








“8103/4 eqziavjod pus ‘sueyrieyo ‘syuez Apuv,) jo suvow fq e3vmes 84} JO | O10M OGM UOTPOOS SY} JO SieqMIOT 980} 1043030} Zarjvo {q ssauisug qjZ1M | SNolles JIeYq} Pedleool pey Gory spealqus 19430 Juowy ‘poxseioqur 010M 
uoljzeogund sepnjour yorqm ‘oueyos ey} 10; soourfue og} st ‘Lo[qjopy | Butpeap Ajjuologja 2leq} Jo pozyMpe ‘r0AoMOY ‘JequIVY,) O47 JO UOIPESIUBZIO | OM O80} OFU[N}vAZUOD 0} osn¥vs pey Loy} 4qBnN0G} Os;e OY Gory JO onssT 
jo ‘uospaegony ‘“¢ ‘AJ ‘eBvsemos Jo sysom JOJ QOO'RTF Mows0q 07,| oy, ‘ArvssoooU SBA UOZOW pozuN atoy, qorqm uodn ‘ssnostp 0} ssoursnq | 
sieMod Jog [1lOUNOL BRIG, UBqsy Aoj|ZuyJouy yy Jo UOTWoIdde ue oyu | oyloads oUIOS OAM O10} SSETUN JOY}OS0} SAoquIOM EY} [[¥O 0} e[QvIIsOp | 
owmryjn 4IOg ey} UO ploy sva Arnbur pavog yUomUIEAC Jeo, YW—‘suved | JOU SUM 41 4VT} SBM AOIA SIFT ‘sSurj00uL |vorposed ‘eyes Aue 48 “10 ‘guonboay 
901g} }xeu oy} Joy Aavu oy} JO szUoUIeNber oqnz soddoo ey} Jo eJoyM | crow ploy 0} you 4ySno oq} JoqJoyYA—sFZujoouI 1104} 0} sv sAoquIOUT 


*J1OSOI OPISBIS SLY OF SIOJISIA JO JOGQUINU OFIBT @ 
: : | Suronpur Aq peprvmor oq [[IM 41 doy pur ‘ostadsz0que 21043 10j oYS.10q 
[nJsseoous oy} UO UOT}E[SIFO] 1vO-10,OUI 0} paver ul ‘soquIBYA oy} YIM -uoyueg jo Aqipedroranyy og} 09 su0148]N4waBu00 ano Ado OSTe AwUT OMA 
uoyounfuos Uy ‘UoTOR sIy Joy OFBq pool, soley 07 peyqopur o10m AOU, ‘resodsip amo 48 peovyd Aypury os seq oy UOT4VUTIOJUL OY 10F O[9048R() 
“SOROREEN| Seemnas Gy So QutNeAOeT ES 7e0Ay Es0k © Souk % 9aq | ConED ep uvA ‘IIT 09 sseupeyqepul Ino eSporMouyoe qsnur OM eporqae 
| pinoa Aoy} SuryyAs0a0 you sem yoy skemprey 4yqy8ry oy, “yUoMMYIT UT S14} Balsojo o1ojog “UMO} OY} Jo SyUOUTOAOAdUM oy} WO ATTBOTVoS 
ey} jo Ajddus oy 20g yowaquoo ony Auvdw0, esowyy WeUIEF Of} UOALT seq | 04} JO GMOS PUY JESUIT UCEMY0q CoUEIOYIP OUIOS UeEq A]|BUOIsEO00 py | A;QUONbesqns pUL OMIT, 4ey, 48 4IOq ‘UOTOW SIG 1Oy 4TT[OY YOQTY 41g 07 | SIA SAISOT a ABN I wells pairks: ve ng fehl |e 
quewuseaos) WEUIOL) OY ]—"SINENSONOONNY SSANISQG GNV gavuy, | edegL, ‘sFULYezIOpun [worzz090/0 uo jenuBU v Sajonposd soy wIY popsoye | pozqopur yonut AzoA |v e1om Loy} 4YSN0g} oY puv : JjosuNg puB 4yNGQUBy | “TOUS YIOM OF ONUTPUOD 419401008 Oj} Aoqnig ‘AY Pus “FAVBOMS ec] 
| peg wortsod siq YoIyM sorptIovy oy} Jo oSezuvape yoo} o1OJo10Y} OY puL | “GT alg Aq pozuososdod SUM JOQUIVYD OY} YorM 4u ‘epvay, Jo pavog oy} Aq | “AP ‘AoysvutoZinq poezoaye ATMOU 04} OTIQM ‘sy10M AreZIUes oseTTy 
‘Aypesoued ArysupUt [VoLIZ09[0 OY} 07 puv ssoquIoU EY} 07 yYoUSG JUOUVUIIEd | 10430304 po||vd SUM GOUOJOJUOD B YBY} JequioWes pjnom Aoyy,  *UO1z VISIO] | JO UoIyNoeXe OG} OJ Janoqejon “ay ‘AOAVUT JOWIAOY S41 JO sqzIOYe 
*199;VUA SIqy UT A[Mojs AjouISI}x9 Burrow s1eq} Jo oaoadde | yo oq 4qSrur Yor Surg} 01931] owos Op 0} eoyo Jo wo} sty Burp pearsop | sfumjres 4qBy] 0g} Aq uoyv} sem uolyIsod ysourss03 oy} ‘1oquIVYyD OY} JO puv | OY} 09 PoOIqOPUL SI UMOZ ONT, ‘oyZIequoyUeT_ Jo ‘seyvoUNC ‘AT 
plod uoHoes og} yey} pedoy oy puv ‘Axysnput soy} Jo YouIG S14} GTA | py oF]  “UOrLPEISIB9] Jo UONtpuos poaorduM oWIOS yO YOM 0} O[QU oq | UOW09S Of} JO UOT}UEAZ SNOTXUL OY} PoAtooed PUY Yor s10}9¥UI 04} SuoUTY | sem ‘srd0yJO PUB [BIS OY} 1Oy SIULP[ING OMg ON} PU ‘TPE oINSO[OUO 
uozjoouuos ut dn Zanads pry qorga soruvdaioo oatzeinoeds oy} yo Auv yqIM | 448101 Aoy} A];enZuUeAe 4eq} odoy o4y ur ‘OUIT} 07 OWI} WHOA ONUTZUOD p[RoYs | ‘uBUIATeYO USeq py oY sIved OM OY} ZutNp UOTyos oq} Aq oUOp 410M 1 
pey!pUop! Fatoq wiosy seatosmoy} quoaerd 0} pjnoo Loy} j[e Burop eseM | Aambut puv uolssnostp 4eq} o[quaisop Aiea sem 41 yoryM Zuryoodsoa ‘Burywa Jo | 








A ; ‘ E ‘osnoq-oulsue ‘10MOJZ JOYVM OY} JOJ AOJOBIQUOD oY, ‘suBTT JO 
oy} pemoraor Aporsq ‘poprsord oy ‘pyorvs) op ‘ayy ‘dvoyoqsemy “osno}y | qoddediopuva, ‘ayy Aq 4[ING O10M SIOMOS OY PUT ‘syIOM uoTyNqtaz4sIp 
W1e4} JO Mos FY} poze}s ‘sopoIyoa zvo-10jOM 04 Burpniye ‘esvq pooj,] | uorysonb poxoa oy} Y4IM UoTpOOUUOD Ur osopy AoupdG ydjoyog ‘sooyo oy} 48 su, Avpi4g uo ploy sBm ooJoWIUIOZ) Jo sequIBYy | JONGAA Ot No poetzivo eser'T Io Luvduron swIOMA OlmerDsir euT. 
sofeyy ‘ueutateyo Ayndep ey} sv pozoojo-a1 o10M SUOTIOIG JOpUBXETY “AT | pwy soorasos o[qenye A UOpUO'T EY} JO UOT}OOS Sopvsy pel|[Y PUB [woIIZOo[o OG} JO ONILAAW 9 wr. vor ere ae D SOM OHNSIPAH OUD 
pus uoljag Aoweg "yay pus ‘vod Zummsuo oy 10J UorTjOes OY} Jo UBUIIBYO | -ordor SUM JOqUIBYD 94} YoryA ye ‘oozqQIUIMIOD ArezUoUFeTAeg B Aq 44TH | _——- ‘quo 10d 0% 04 Buigunoure SOUTIZOTHIOS 
pozooje sem osioyy AoupAg “qq ‘uorsonb sejnonsed Luv ur pozsorozuy | qyeop sem yorq ‘uoNsenb ouoqdojoy oy} UOTE 04 yYINO oY OT}eIopIsUOO “AULSOGNI TVOINLOTT WAHL quoTMO}EqS OTy “SAyxS peBreqo s} UoWeIeRTY Awe 20 AI0M UxyED 


‘ay Aq posopues ue0q 
‘edvq pool, soley pus yynqaey “7 AIS Aq pozuos 


SWOOYN dWNd ONV YaTIOS 4O NVId IWNOILOSS~—8S “24 
“ONG NIVAS 


R) 


aT} 


paid uli 


A 


Zam 2urbuz 


ssajean butyem2st? $0 J4j09 


mos F 


be 


Ws; 








— WO QQ WN 
Muss BS_ | ’ 35 = Bh: --—— ae eee i ee. 
rn r Lan 2utbu: w “3 —= “RS S 4 sy 


Ss 












































, c >. 4 £9,/ WIP | 
7s r ee i “ae Sf Sr aan pen’ 








Sy : : . birypiny| i 
2 - Wi WQas SS RAGRKG } SIN Af § . SSS 5 Se IMs 
HAHAHA SS S SSS SN ff °---------an . : 














ei 


— 





. ' : - yrs, 





f 














os 
_ 
_ 
Z 
—_ 
S 
Z 
_ 
& 
= 



































® 


‘= 






































Aeuwiy9) 







































































Jan. 15, 1897. 


aas UO LWISaP 40,7) 








YUAadn a 








70 


THE ENGINEER 


JAN. 15, 1897. 








REPORT ON THE PETROLEUM INDUSTRY IN 
ROUMANIA—GALATZ.* 


THERE can be no doubt that petroleum exists in abundance in 
Roumania. 

From Turn-Severin or thereabouts, on the Western frontier of 
Roumania, the petroleum zone can be traced at the foot of the 
Carpathian Hills skirting them in their course through the country 
towards Bukovina and Galicia, on the north-east. Petroleum is 
there found in the paludinous pliocene and in the miocene forma- 
tions ; its existence is evident not only by its traces on the surface, 
but by other indications, such asits smell and its gases. Along the 
whole length of the zone mentioned may be seen primitive work- 
ings of the mineral in the shape of comparatively shallow hand-dug 
wells, These wells, producing small quantities of oil, are scattered 
over a width of from 10 kiloms. to15 kiloms. From end to end of 
the zone there are, at present, five principal centres at which the 
workings have been concentrated—at these centres have been found, 
collected in pockets near the surface, the largest quantities of oil 
of the first stratum yetdiscovered. These centres are :— . 

Ist. Olt Valley, in the vicinity of Rimnic-Valcea (Valcea District). 
(2ad) Dimbovitza and Talomitza Valleys, in the vicinity of Tirgu- 
Vestei (Dimbovitza District). (3rd) Prahova and Teleagen Valleys, 
north of Ploiesti (Prahova District). (4th) Buzeu Valley, north of 
Bazeu (Buzeu District). (5th) Trotush and Tazlau Valleys, 
between Tirgu-Ocna to the south and Bacau to the north (Bacau 
District). 

Of these five centres only the first stratum has been worked 
t» any extent. These centres comprise about fifty borings, and say, 
800 hand-dug wells. The deepest successful boring only reaches 
about 300 metres, and whilst the majority of the hand-dug wells 
range from 60 to 120 metres, none of them go below 200 metres. 
The output of crude oil from these borings and wells for the year 
1894-95 reached 80,000 tons. 

Petroleum, it is stated, is found also in the whole plains down to 
the Danube, which would embrace a zone, of say, 100 kiloms. in 
width, 

Though petroleum has been worked in Roumania for about 
twenty-five years, yet considering the small quantity now extracted, 
and taking into account the extensive zone in which distinct 
evidence of its existence is to be met with, it is evident that the 
Roumanian petroleum industry is at present only in its infancy. 
Considering the progress made in other countries in this industry, 
since petroleum was first discovered in them, there cannot be any 
question of the backwardness of Roumania ; this state of things 
cannot, however, beattributed, asit oft-times and unfoundedly is, to 
the scarcity of the oil, but to other causes inherent in the condition 
and character of the Roumanian people. 

‘Though on a comparatively small scale, there are some petroleum 
workings in existence which may be classed as important, viz , Mr. 
Hernia’s at Campina, Mr. Monteorn’s at Monteorn, Mr. Grigorescu’s 
at Glodeni, and the Roumarian Petroleum Company’s at Moinesti 
and Soluntz. These are the principal, but even in these under- 
t:kings the capital employed is very much too small for the exten- 
sion of the works to that limit which the situation of affairs would 
seem to justify. Of the 80,000 tons of crude oil extracted about 
33 per cent. is furnished by the wells of the firms above mentioned, 
the balance of the output being obtained from the lands of some 
120 or so small speculators, most of whom also labour under the 
disadvantage of having less capital invested than is necessary to 
push the business. At present the object of supplying the 
Roumanian market seems to be the principal one which concerns 
the proprietors or workers of the wells ; of the 80,000 tons extracted 
annually, barely 15 per cent. is exported over the frontier. The 
wealthy producers, being satisfied with their receipts, are almost 
indifferent to the extension of their business ; and this, perhaps, 
is not to be wondered at, seeing that manyof them started as poor 
men. 

Some foreigners have tried the business, but nearly all have 
lost money in it; the reasons, however, are not far to seek. To 
say nothing of the uncertainty of the rights to the land below 
the surface, and which in some instances gave rise to disputes, 
the foreigner, as a rule, started with but a very faint regard for 
the conditions which surrounded him, being often under the 
impression that it was only necessary to associate with the first 
comer to make money in the country. Hither for the sake of 
economy or from ignorance of the dangers which lurked beneath, 
leases were not examined as they ought to have been, and 
contracts were drawn up with proprietors and partners in such 
a manner as to cause disputes shortly after working commenced. 
In some instances borings were driven evidently with but little 
consideration for their position ; and, more surprising still, before 
it was made certain that sufficient oil existed to warrant the 
expense buildings were run up and machinery purchased, to say 
nothing of important sums of money being paid for leases which 
could not be legally ceded at any price. In some instances, too, 
with a total disregard for the opinions of trustworthy men on the 
spot, decisions were made and carried into effect by capitalists 
living abroad and possessing but a very superficial knowledge of 
the circumstances of the cases decided. But independently of 
other causes which tended to the withdrawal of foreign capital it 
must be mentioned that in nearly every case the want of funds at 
a critical moment, arising either through the loss of the small 
capital already invested or through its expenditure in unnecessary 
preparations, had much to do with the retirement of foreigners 
from the business. Many of the properties abandoned by foreigners 
have giver good results since, and though it cannot be said that 
the present workers have become excessively rich by the working 
of these claims, yet none of them can complain, and if the results 
have not been extraordinary, it is more because the work has been 
carried out on small lines than because the weils are poor. 

On the whole, the extraction of petroleum in Roumania, as it 
is carried on to-day, is defective from all points of view. There 
are, as we have said, some 50 borings and 800 wells at work. 
80 per cent. of the crude oil is got from the hand-dug wells, and 
20 per cent. from the borings. The wells run from 80 metres to 
100 metres in depth, and thus they only tap the first petroleum 
stratum, which is the least abundant and the most inferior in 
quality. The sinking of these hand-dug wells cost reeggee 
little money; but nearly always whilst they are being sun 
the water floods them, and the pumping out entails heavy 
expense. Moreover, many of these wells are abandoned before 
the petroleum is reached, on account of the gases which 
impede or stop the work. Often the well is sunk in a bad place, 
and when a depth of 100 metres or 200 metres is reached, and no 
petroleum is found, the work is stopped, and the money 
expended on it is sacrificed. It consequently often happens 
that the sinking of hand-dug wells, when badly managed, is not 
so very remunerative. Borings are of recent introduction, and, 
thanks to this system, deeper deposits can be reached, which 
deposits contain better petroleum and in larger quantities than is 
to be met with in the first stratum. Unfortunately, the cost of 
these borings is very high, and with false economy the persons 
interested have, in the majority of cases, started their borings with 
tubes of too small a diameter, and instead of touching the petro- 
leum at about 300 metres, with a tube of 20c.m. to 25c¢.m. 
diameter, the size has only been 10 c.m., which was often too small 
to avoid ‘‘ stoppage” by the sand. Contrary to what is found in 
Galicia at 300 metres or thereabouts, fine sand is encountered in 
toumania, and this is the greatest difficulty met with by those 
borers who do not start with tubes of large diameter. Under 





* Excerpt of the report of her Majesty’s representative in Roumania. 
Foreign Office reports. The statistics given are on the best available 
authority, both private and official, and should any supplementary 
information be required it will be willingly furnished by the firm of 
Messrs. Watson and Youell, of Bucharest, who have made a careful stud 
of the petroleum question in Roumania, and to whom acting Consul- 
General Bennett is indebted for much of the subject matter contained 
in his report. 


favourable circumstances, borings made in a proper manner cost 
about 100f. per metre, not including cost of tubes. 

To complete the list of the defects and disadvantages connected 
with the extraction of petroleum at the present time, we must also 
mention the want of means of transport, which, of course, is a 
matter of capitalimportance. Many rich claims remain unexplored 
or unworked for this reason, and many producing sensible quantities 
are unremunerative, because the — to the railway station 
or refinery is so costly, At present there are but 70 kiloms. of 
pipe line in the whole of Roumania, whereas if there were 
fifteen times as much, employment could be found for them. 
A few thousand pounds expended on pipe lines, intelligently placed, 
would give enormous returns. One of the existing pipe lines, 
17 kiloms. in length, pays to-day 100 percent. perannum. 

With regard to the rolling stock of the railroad, in 1895 it 
consisted of 144 closed trucks and 111 cistern trucks for the con- 
veyance of crude oil and refined petroleum ; fifty-seven of the 
cistern trucks belonged to the oil-workers, and fifty-four to the 
railway company. 

This, in short, is the actual condition of things to-day ; on the 
one hand, crude oil is to be found right and left in enormous 
quantities ; on the other hand, primitive methods of extraction, 
want of initiative, of capital, and of specialists, combined with the 
indifference of the natives, conduce to render the production far 
smaller than it could otherwise be made, and the profits out of all 
proportion to what they might be. 

There are, however, unmistakable signs that the petroleum 
business in Roumania will in the near future undergo a great 
change. A movement is taking place, which must perforce give an 
impulse to the Roumanian petroleum question. If the results of 
this movement are not apparent, the precursory signs are evident 
to the initiated. It is the agricultural crisis of the last two years 
which has caused attention to be attracted to the mineral wealth 
of Roumania. ; : 

In 1895 the Government passed the first mininglaw. ‘Thislawdis- 
possesses the owner of the surface of his right to the land beneath, 
but this right may be obtained in the form of a concession for 
seventy-five years by either native or foreigner. Petroleum is 
excepted, as far as the law goes, but in reality the State—see 
Annex 2—has framed a regulation for conceding the right of work- 
ing petroleum, which practically amends the law, with slight 
moditications, and offers its petroliferous possessions to natives as 
well as foreigners, in return for the small royalty of 4 per cent. on 
the net profits. Seeing that the State owns about a quarter of the 
land, and permits the extraction of petroleum by foreigners, and 
that the landholders, being proprietors of their petroleum deposits, 
can make any contract they may think fit with foreigners, it will 
be seen that in reality the foreigner has at his disposal the whole 
of the petroliferous zone. 

Such favourable conditions have already attracted the atten- 
tion of certain foreign capitalists, and it has been remarked that 
for several months past delegates from abroad have been going 
to and fro examining petroleum claims, entering into negotiations 
with private landholders, and making numerous applications to 
the Government for concession on the State lands. Amongst other 
foreign syndicates prospecting at present may be mentioned the 
Hungarians, represented by Messrs, Horvath Gyula and Krans ; 
Count Bethlen and Count Lazar, independently of the Hungarian 
Commercial Bank group, which is the real proprietor of the 
Roumanian Steana Company ; the Germans_represented by Mr. 
Pfoth, of Mannheim; a French syndicate, represented by Mr. 
Franz ; and even the Standard Oil Company, which had three of 
its representatives here for some time last summer. The Horvath 
Gyula syndicates have acquired claims at Campina and Baicoi, 
and are well advanced with their borings. Mr. Neumann, of the 
Steana, and representative of the Hangarian Commercial Bank, is 
in treaty with several proprietors in Moldavia and Wallachia, 
and has his eyes on several of the best claims. He has an expert 
at his disposal, and is thoroughly prospecting all the likely places. 
Mr. Pfoth, of Mannheim, is already in possession of numerous 
concessions from the State, anda lengthy listis now being prepared 
of his applications for further claims, for presentation to the King 
for signature. - 

As for the Standard Oil Company, the mere fact that so strong 
a company should have cast its eyes on Roumania has caused con- 
siderable comment, and given rise to many conjectures, and the 
evident desire of the company to study all that concerns the trans- 
port of petroleum to the ports, and especially the higher ports on 
the Danube, and its conveyance by water past the Iron Gates up 
the Danube has its significance. 

The value of the crude Roumanian oil varies between 35f. and 
40f. per ton, according to the quality, delivered at nearest railway 
station free on trucks. 

There can be no question that the consumption of lamp oil in 
Roumania must increase. At present the peasants, except in the 
vicinity of the wells, seldom use it, but as they become more civi- 
lised they will buy more, and it must not be forgotten that of the 
6,000,000 souls in Roumania the majority are peasants. 

That, under the circumstances, the investment of capital on a 
large scale in the Roumanian petroleum business wou!d be a remu- 
nerative investment, seems to be extremely likely. Nevertheless, 
there are shoals to be avoided, and the experience of others must 
be carefully taken into account. 

Of the five districts or centres where petroleum is now being 
extracted, the layers comprised in the Prahova districts, between 
the valleys of the Prahova and the Teleagen, furnish 44,000 tons 
per annum, / ¢., more than half of the total output. Three borings 
and 55 hand-dug wells at Campina produce 13,000 tons, and 140 
Land-dug wells at Bustenar deliver 30,000 tons, which makes for 
the district an average per well and per annum of 200 tons, ata 
depth of about 100 metres, 7.c., working the first layer of petro- 
leum only. The only borings which have touched the second 
layer at about 300 metres deep, are those of Krans and Horvath, 
which were blocked by sand almost immediately after striking 
oil, owing to the small diameter of the tubes; the results of 
these borings go to show that there does exist a second layer of 
crude oil at about 300 metres in the Prahova district. 

For the other districts, the layers at Glodeni—Dimbovitza dis- 
trict—give 14,000 tons annually, or an average of 170 tons per 
well; at Monteoro—Buzeu district—10,000 tons are extracted from 
from the wells, or an average of 110 tons per well, and at Tirgu- 
Ocna and Moinesti—Bacau district, Moldavia—the output is 12,000 
tons, of which 8000 tons are produced by 31 borings belonging to 
the Roumanian Company, which means about 250 tons per boring 
only. Thus, as far as the first layer is concerned, the Prahova 
district is incontestably the richest, since the average annual out- 
put of its wells is 200 tons. 

Beyond a doubt other rich districts exist, districts that may be 
richer than the Prahova one, but owing to their present inac- 
cessibility and consequent difficulties of transport, it would not 
be advisable that these districts should be made the base of opera- 
tions at the outset. 

It is in the Prahova district that the first borings should be 
made to a depth of 300 metres at least, or say, four claims, where 
the expert should have determined that the most oil exists. Let 
it be remarked that this region is between two lines of railway, and 
that by means of short pipe lines of from 5 kiloms, to 10 kiloms, 
in length, petroleum might be put into any of the four railway 
stations comprised in the perimeter; these four stations are Cam- 
pina, Baicoi, Plopeni, and Toiana, and their distance from Bucharest 
is 82 kiloms to 96 kiloms.; from Giurgevo, on the Danube, 156 
kiloms. to 170 kiloms,; from Braila, on the Danube, 191 kiloms. to 
205 kiloms.; and from Constantza—Kustendjie—on the Black Sea, 
301 kiloms, to 315 kiloms. The transport for crude oil by rail 
costs 3 cents per ton and per kilom. One great advantage in this 
region would be that a single manager could visit all the four 
claims in one day. 

Besides petroleum, ozokerite exists in the same zone, and the 





quantities of natural gas are considerable wherever petroleum is 





found. On some of the claims there are evidences of ozokerite 
in large quantities. Considerable profits are derived from this 
article in Galicia. As to the gas, this might perhaps be a source 
of revenue, if it were collected and used as in Pennsylvania, 

There is one point which must not be passed over, and that is 
the possibility of coming upon a rich basin amongst so many 
borings. In the Prahova district previously referred to, rich 
basins have been found; the case of Mr. Cantacuzin, at Draga- 
neasa, close to Campina, may be mentioned. ‘l'his gentleman, at 
350 metres, came upon a rich basin, which rendered 250 tons per 
day, until the tubes became choked with sand, owing to their 
small diameter. Another case was that of Mr. Ifetesen, at 
Baicoi, who at 210 metres, in a hand-dug well, struck a deposit 
of oil which produced 13 tons per day for about two years, and 
which even to-day, four years afterwards, gives 1} tons per day. 
At Tintea, a hand-dug well at only 40 metres threw up crude oil 
and over-ran, the oil being lost in a small stream close by because 
no provision had been made for its collection, At Bustenar, Mr. 
Kobits, on the land abandoned by the Roumanian Petroleum 
Company before mentioned—Col, Thoyts—found, at 75—80metres, 
a deposit quite unexpectedly, and got therefrom 7 tons per day 
for about four months. 

Taking all points into careful consideration, it would certainly 
seem that in Roumanian petroleum a vast field for the profitable 
employment of capital exists, and that a syndicate with substan- 
tial fands might in time create for itself a monopoly in this country. 
In any case a well-managed enterprise could hardly fail to be a 
hizhly remunerative speculation. 

M. Emil Baum, the State engineer, presented a report in 
November, 1895, the main features of which we reproduce here. 
From the details given it results that there are 751 hand-dug wells 
and 47 borings existing at work to-day on private estates, and 
belonging to 123 different undertakings. ‘The mean depth of the 
wells varies from 60 to 240 metres, that of the borings from 
140 to 335 metres. The wells and borings produce annually an 
average of :— 

Wagons of 
10,(00 kilos. 
For the Prahova district... .. -. 38688 
For the Dimbovitza district .. 
For the Bacau district ee Ved - he Saray 
Vor the Buneu district... 4. 0s 0s se ot cs OS 


a ee ee ee 
Vo the other hand, the production of Se extracted from 
the State lands, and supplied by 152 hand-dug wells and one 
boring, amounted to :— 
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which, added to the 7017 wagons of ang apa extracted from 
private estates, gives a total production for the whole of Roumania 
of 7460 wagons, 

Calculating the mean selling price at 400f. per wagon, we have 
the amount of 2,984,C00f. Now, calculating the capital required 
for the digging of the 903 hand-dug wells on the basis of a mean 
cost of 5000f. per well, at a mean depth of 120 metres, we have 
4,515,000f.; also for the 48 borings at the average of 15,(0O0f., 
720,000f. We see that the total, 5,235,000f., represents about 
the total capital required for these piercings. On calculat- 
ing the number and the depth of the wells at each working, we 
find that the one which occupies first place is that of Doftanesti- 
Bustenar, in the district of Prahova, from which is extracted annually 
2960 wagons. which, at 350f. per wagon at the works, represents a 
value of 1,036,000f. This quantity of 2960 wagons is extracted 
from 140 wells, with a mean depth of 90 metres. Calculating 
4000f. as the average cost of sinking a well, including the expenses 
of administration, it would appear that the capital invested for the 
sinking of the wells at Doftanesti-Bustenar is $60,008. If account 
is taken of the annual expenditure for deepening of and repairs to 
these wells, which may be estimated as costing about 168,000f., or 
30 per cent. of the capital of 560,000f., it wil be seen that there 
remains an annual profit of 868,000f. for the few persons who work 
the Doftanesti-Bustenar wells, 

On the same footing we may place the workings at Campina 
(Prahova district), Sarata (Buzeu district), and Soluntz (Bacau 
district), which, proportionately with the number of their wells, 
give profits equally considerable. Observations made by me on 
the spot onal me to say that in the districts of Dimbovitza, 
Prahova, and Buzeu are to be found the largest number of places 
where the formation of the petroliferous strata is identical with 
that of the places mentioned above, and that it is only owing to the 
distance between them and the railway stations and refineries that 
these places have not been more extensively developed. 

The differences between the petroleum zones of Dimbovitza, 
Prahova, and Buzeu (Wallachia) on the one hand, and Bacau 
(Moldavia) on the other, is not only shown by the difference in the 
stratifications of the two provinces, but also by a difference in the 
quality and quantity. These zones, which are split into several 
lines at the foot of the Carpathians, alongside salt, contain in the 
three Wallachian districts named above petroleum in great 
abundance in fine sand, from which it is extracted for one or two 
years. In the district of Bacau, however, where the petroliferous 
strata are more numerous in the grit and schist, often mixed with 
small strata of sand, the same abundance of petroleum does not 
oceur at the outset, but seeing that the extractions continue for 
from five to seven years, this compensates in many cases for the 
abundance which the Wallachian wells afford at first. 

From these facts it may be seen that the output of petroleum in 
the three Wallachian districts is subject to a continuous variation, 
but with an increasing tendency, whereas the output of the 
Moldavian district of Bacau, if not more actively attended to, 
wili be likely to diminish. It is hoped that when the railroad 
Tirgu Ocna-Moinesti is opened the transport of petroleum and of 
the productions of the Moinesti refineries, being easier, an impulse 
will be given to the more extensive working of the petroleum. From 
the notes I took on the occasion of my visit this summer to the re- 
fineries, it would appear that, of the quantity of 7460 wagons of petro- 
leum annually extracted, about 6000 wagons are refined into 3200 
wagons of lighting oil by eighty-three refineries, and consumed in 
Roumania. ‘The 2800 wagons which remain as residue after the deri- 
vates have been extracted are used as fuel eitherat the railway or the 
refineries, or as lubricating grease for cart wheels, As for the 
balance of 1460 wagons, they are exported to the Hungarian 
refineries, especially that at Brassov, and are sold at the rate of 
from 3f. 70c. to 4f. per 100 kilos., free on wagons at nearest rail- 
way station. 

The quantity of 1460 wagons which to-day remain available for 
export proves that the development of this Roumanian natural 
wealth has not attained the development which it might, when it 
is considered how profitable the working of petroleum actually is, 
especially when to-day, with the experience already acquired, it 
is difficult to say that money is risked when a well is opened. 

The cause of, the non-development can only be attributed to the 
fact that large amounts of capital have not yet been put into this 
business, not even in the districts or localities where it it is proved 
that petroleum exists in large quantities, 

The union of the proprietors of wells or borings with the refineries 
of —— might give a great impulse to the development of this 
industry, as by such means all the petroleum extracted might be 
exported to Servia, Bulgaria, and by the Danube to Germany, 
whereas the residue could be used as fuel in the Roumanian factories 
and on the Roumanian railways. 


* A printer’s error must have occurred in the figures given in the 





official report, as these figures added together come to 7557;and not 7017. 
On inquiry, however, the total of 7017 is confirmed.—A. P. B. 
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THE RIMMINGTON ANTI-FRICTION GEAR 
WHEEL. 


Tus annexed diagrams represent a new gear wheel for 
chain-driving, which is being introduced by Mr. J. Rimming- 
ton, Babington-road, Streatham, S.W., the object of which 
is to reduce the friction between the chain and the teeth. 
Figs. 1 and 2 represent small views of the wheel, with and 
without the side plate for retaining the rollers in their slots, 
and the larger view, Fig. 3, shows the action of the chain 
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upon the rollers. The wheel requires little description. In 
a recess cut in each tooth of the wheel is provided a loose, 
hardened steel roller, the object of which is to substitute a 
rolling motion for a sliding motion. It will be noticed that 
the rollers are not pivoted, but simply roll up and down on 
the back of the recess in the tooth, and, theoretically, are 
therefore practically frictionless. The inventor draws par- 
ticular attention to the fact that, by having free rollers in the 
wheei instead of pivoted rollers on the chain, a correct pitch 


Fig. 3 





both in wheel and chain is retained for a much longer time. 
As we pointed out in our description of the exhibits at the 
National Show, the friction which the inventor has set him- 
self to obviate is very smallin well constructed and lubricated 
chain-driving gear, but with wear this friction not only 
becomes greater, but the pitch of both the links of the chain 
and the teeth of the gear wheels is altered. On the other 
hand, it seems that the Rimmington wheel must rely very 
largely for its effective working upon the absence of grit 
and dirt. 








MANCHESTER ASSOCIATION OF ENGINEERS. 





Mr, JOsErH NASMITH, in delivering his inaugural address on the 
oceasion of his re-election as president of the above society, ata 
meeting of the members held on Saturday, dealt chiefly with the 
question of foreign competition, The day, he said had gone by for 
the monopoly ot manufactures of all classes to remain with any 
single country, and the time would come when each country would 
produce that class of goods for which, by reason of its natural 
resources and the skill and industry of its population, it was best 
fitted. So far as the prospects of this country were concerned in 
the competition that would have to be met, there was convincing 
evidence that we had no cause for serious alarm, although there 
was plenty of room for increased vigilance. Amongst the factors 
which affected the problem before them were the economic effect 
of improved appli , the adoption of the best commercial 
methods, and the fullest development of the skill of those engaged 
in the industry, and especially of the leaders. It was scarcely 
necessary, in addressing the Manchester Association of Engineers, 
to dilate upon the effect of improved appliances on the power of 
competition ; in all engineering industries, and more especially in 
those where machines of one class, containing a number of similar 
parts, were made in large quantities, the most complete system of 
employing special appliances was found, One direct consequence 
of the adoption of the newer methods and appliances was such a 
sub-division of some operations as to involve a fresh organisation 
of labour, and in this way there had been silently worked a 
revolution which was not always fully appreciated even yet. 
Specialisation was indeed in the air, and although in many 
departments of engineering it had been thoroughly carried out, 
there where others in which this aspect of the subject was worthy 
of more attention, the making of machine tools being, 
perhaps, the most prominent of these. 

One of the surprises of the present day was that in the very home 
of the modern machine tool, designed and developed by Koberts, 
Nasmith, and Whitworth, there should be found so many machines 
of Transatlantic origin. Whatever differences of opinion there 
might be on other questions, there could be noneon the desirability 
of developing to the largest possible extent the skill of those who 
were to carry on the industrial work of the nation, but the sub- 
division and organisation of work at the present day brought in its 
train the necessity for the employment of operatives whose daily 
work was the performance of one specific act, and the unfortunate 
part of the matter was that this system tended to lower the 
general standard of skill, so that, unless some other means were 
found, it gradually caused a deterioration in the men available 
When the occasion called for them. It was common experience 
now to hear people engaged in an industry declare that they 
could not get workmen of the type formerly available. Very little 
thought was needed to show that itwas idle to expect such a thing, 
and moreover, the field of selection would diminish in area, as the 
jbecialisation of work proceeded. The gap thus caused could only 

@ filled by the adoption of some system of training by which the 

technology of the art was communicated. This was, however, 
difficult and thorny ground; the words ‘technical education” 
see received even yet amongst many engineers, if not with open 
ne at least with some veiled distrust. No one, however, who 
had Studied the subject with a sincere desire to know the truth 
= fail to see that in certain departments the most thorough 

eoretical training was of vital importance ; but it would be equally 
— the mark to urge that all that was needed for an engineer 
ps within the ambit of what was commonly called technical 

— This must always be supplemental to, or, perhaps 

ir N complemental of practical work in the shop. In conclusion, 
= asmith said, although it was the true spirit never to under- 
Bsa our enemies, on _the other hand we should not overvalue 

m. The continual iteration of our inability to compete was 








likely to do us serious injury in the minds of those to whom we 
offered our goods. The right course was to ascertain where a 
possibility existed of amending our efforts, and then putting into 
practice the lessons learned. There existed in this country a class 
of writers whose métier was pessimistic wailings because the world 
was not run on their lines. No intelligent man bewailed the pre- 
sence of competition, Even in those countries which were blessed 
or cursed—according to the point of view of the observer—with 
a protective system, internal competition was often a very hard 
thing to bear. All that we asked was that the competition should 
be fair, and that forged trade marks and fraudulent imitations 
should not form part of it. He was weary and disgusted with the 
perpetual lamentations of our modern Jeremiahs, and would like 
to enter his protest against the painful exhibition of faint-hearted 
counsels which of late had been so freely offered to us. To his 
mind, it was better to believe in our capacity than our incapacity, 
and although he would not care to see us imitating the pr: Pe 
tade of our American cousins, that was better than the despairing 
wails in which so many of our countryman rejoiced. The populace 
of these little islands was the most industrious, strongest, and most 
a in the world. Were we to believe that our right hands 

ad lost their cunning, and, because we were meeting with a little 
opposition, we were therefore beaten! Insular conceit or not, he 
preferred to believe that we were able to cope with all our diffi- 
culties, rather than admit defeat on the first shock of battle. That 
we might see great changes in the character of our industries we 
might well expect and believe ; but that in consequence we must 
surrender the position seemed to be the most miserable ‘‘ non 
possumus ” ever propounded, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Railway terminus.—The city of Boston had at one time no less 

than eight terminal stations, Five of these, at the north end of 
the city, have been replaced by a large joint or union station ; and 
plans have been prepared for an immense union station at the 
south end, which will take the place of the other three, A singular 
feature of this new station will be that there will be a high-level 
and a low-level station, with a leadway of about 17ft. between 
them, one being 84ft. above and the other 8}ft. below the street 
level, with incline approaches instead of stairways. The upper 
station will have a train-shed 700ft. long and 600ft. wide, with 
three spans, carried by the side buildings and two intermediate 
rows of columns. ‘This will cover twenty-eight parallel tracks. 
Just beyond the train-shed will be the yards, through which will be 
eight main tracks, four of which will connect with the line of the 
New Haven Railroad, and four with that of the Boston and Albany 
Railroad. This eight-track line will cross an arm of the harbour 
by a low-level drawbridge. The lower station will be exclusively 
for suburban traffic, and steam locomotives are not provided for, 
as it is expected that electric traction will be adopted. for the very 
extensive service of suburban trains long before the station is 
ready for use. Four tracks enter this lower station by a slight 
incline. The two arrival tracks pass right around the station by a 
curve or loop, connecting with the two departure tracks. On the 
curve are the platforms, the middle one being for outgoing 
passengers, and the two side platforms for incoming passengers. 
Each of the two tracks will carry twenty cars alongside the plat- 
form, so that during the busy hours the trains can run in very 
rapid succession, there being no backward shunting movements, 
but the trains all running continuously in one direction round the 
loop. 
‘a iron-plated dam.—There is in California a masonry dam 
whose core wall is faced with thin iron or steel plates riveted 
together, and coated with asphalt; and a somewhat similar 
structure is now proposed for a water power plant in Utah. Two 
plans are proposed. The first is for a concrete dam, plated with 
steel on the up-stream face. The concrete will be composed of 
one part cement, two parts sand, and four parts broken stone, well 
rammed against forms or moulds, the steel plates—properly braced 
—forming parts of the moulds. The dam will have six piers and 
two abutments, connected by curved walls having a face radius of 
25ft. and a versed sine of 8ft. 9in. The plates will be }in. thick, 
with single riveted lap joints, the rivets being jin. diameter and 
3in, pitch. The inner face of the plates—against the concrete— 
will be thoroughly cleaned before the concrete is d ited, but 
will not be painted. The outer face will be cleaned and given 
two coats of paraffin protective paint. The second plan is to have 
concrete piers, 23ft. apart, with the intervening spaces filled in by 
steel plate ‘‘ curtains,” the lower edges of which will be embedded 
in a course of concrete, 15ft. thick and 25ft. high. The steel 
plates will be 8ft. 10in. wide—or high—27ft. long for the spans 
between the piers, and 13ft. 6in. long for covering the piers. With 
twelve courses of plate, the first six courses will be of jin. steel, 
the next two of ,;in. steel, and the four upper courses of 4in. 
steel. Horizontal lap joints will have a rivet pitch of 3in., and 
vertical lap joints and butt strap joints a pitch of 2jin. to 34in. 
The surfaces will be cleaned and painted or covered with a cement 
coating. Soft medium steel is to be used, with not exceeding 
004 per cent. of sulphur 0°04 to 0°07 per cent. of phosphorus, 
and 0°6 per cent. of manganese. Tensile strength 27,500 lb. to 
32,500 lb., with an elongation of 24 per cent. in 8in. and a reduc- 
tion of area of 48 per cent, 

Nashua aqueduct.—The new aqueduct to bring the water of the 
Nashua River to the city of Boston will be partly in tunnel and 
partly built upon an embankment which will be filled in so as to 
completely enclose the aqueduct. The banks will be 14ft. wide on 
top, with side slopes of 1 on 1}. The material is to be spread in 
layers 3in. thick, well watered, and thoroughly rolled with a grooved 
roller. The lower part of the bank must stand for six weeks 
before the construction of the aqueduct upon it is commenced, and 
the filling around and over the aqueduct will be rolled or rammed, 
the slo of the bank being tinally dressed and covered with 
soil, The invert and side wails are of concrete faced with hard- 
burned brick, and the arches of concrete or brick, as re- 
quired at different points. Dry bricks, immersed in water for 
twenty-four hours, are to absorb not more than 16 per cent. in 
volume of water. The side walls and invert concrete is composed 
of one part of American natural hydraulic cement, two parts of 
sand, and five parts—all by measure—of gravel, or 24 broken 
stone. The arch concrete is composed of one part of Portland 
cement, 24 parts of sand, and 4} parts of gravel or broken stone. 
There is a uniform grade of 1 in 2000, and the sharpest curves are 
of about 700ft. radius. No embankment work or filling in is 
allowed during frosty weather, nor is masonry work permitted from 
November 15th to April lst. The aqueduct will be carried over 
the Assabet River by a masonry bridge of five arches, the regular 
section being built above the arches, except that the roof is flat, 
being composed of transverse steel joists and brick jack arches. 
At the upper end of the line will be an immense reservoir, formed 
by a high masonry dam across a narrow part of the river. The 
work forms part of a water supply system for the city of Boston 
and a number of surrounding towns, and is being carried on under 
the direction of a State Board. 

Immense travelling cranes.—The Cambria Iron Company has in 
its yard two great travelling cranes, of 200ft. span between the rails 
on which they run. Each crane has two main trusses 18ft. deep at 
the centre, with the top booms inclined downward to give a depth 
of 9ft. at the ends The end posts are a sort of A frames, with a 
four-wheel bogie truck under each end, the wheelbase being 
43ft. 9in. centre to centre of trucks, while the trucks run on rails 
set at a gauge of 34ft. The crane is thus carried by sixteen wheels 
24in. diameter, with bearings 7in. by 5in. Below the bottom boom, 
and 20ft. clear above the ground, is the track upon which runs the 
travelling or hoisting car or trolley. The crane will travel at 200ft. 
per minute, while the trolley will travel at 400ft. per minute, and 
will hoist at the rate of 20it. per minute, In the middle of the 





crane is a 50-horse power electric motor, with one reducing gear 
between it and the main shaft, which operates the truck wheels. 
Two 25-horse power motors provide for traversing the trolley and 
operating the hoisting drum. The operator’s cabin is attached to 
the trolley. All the motors arc wound for a current of 200 volts. 
The live load on the trolley is taken at 20,000 1b., plus 5000 1b. for 
impact ; the deadweight is 23,000 lb., giving a total of 48,000 lb., 
or 12,0001b. on each of four wheels. ‘The trusses are side by side, 
inclined together at an angle of 60deg. The top booms are in 
close contact, while the lower booms are 20ft. apart. The dead- 
load is 88,000 Ib. per truss, and the wind pressure is taken at 201b. 
per square foot. The two cranes run on parallel sets of rails, and 
entirely cover a yard area 400ft. by 800ft., while the runways are 
so arranged that when the cranes are brought end to end, the 
trolley of either one can be run through on to the other crane. 
These cranes are used to handle the steel beams, channels, and 
shapes turned out of the structural miil. ; 

New composite gunboats.—The fourth of the six composite gun- 
boats authorised by Congress in 1895 was launched at Elizabeth 
Port, on December 18th, and was named the Annapolis. The 
composite type is a new departure in naval architecture in this 
country, but the authorities have long contemplated the con- 
struction of vessels that would be at the same time light of draught, 
speedy, and sufficiently protected to take part in battle as well as 
to do patrol duty. In this class the vessels are exactly what their 
name signifies. The lower part of the hull is of wood covered with 
copper, while the upper part is of steel, the entire frame being 
made of the latter metal. The deck is housed with light steel 
plates that give ample protection to the men, and at the same 
time stiffen the ship as well as if she were constructed entirely of 
iron. In her general appearance, the Annapolis closely resembles 
a modern steam yacht with auxiliary sail power. Her lines are 
— graceful, and she has a long curving clipper bow. 

he is barkentine rigged, with a sailarea of nearly 11,500ft., which 
will allow her to travel almost as fast before the wind as under 
steam. Her length over all is 200ft., with a length between 
perpendiculars of 168ft. Her mean draught is 12ft., which is light 
enough to permit her to navigate the shallow waters of the China 
coast and the rivers of this country—two purposes for which the 
vessels of her class were particularly designed. The engines are 
of the vertical, direct-action, triple-expansion type, with a high- 
pressure cylinder, an intermediate-pressure cylinder, and a low- 
pressure cylinder of 15}in., 23}in. and 36in. diameter respectively, 
and astroke of 30in. Tney will develope 800-horse power, and make 
150 revolutions of the singlescrewa minute. There are two boilers, 
the length and diameter of each being 104ft. Provision is made for 
a moderate forced draught, which is to be induced by two blowers 
applied under the ashpits. The contract speed is 12 knots an hoar, 

he armament will consist of six 4in. rapid-fire guns, as a main 
battery, and four 6-pounder and two 1-pounder rapid-fire guns as 
a secondary battery. One of the 4in. guns will be placed forward, 
one aft, and two on each side amidships. The 6-pounders will be 
placed on each side forward and amidships, and the 1-pounders 
will be on each side aft. There are no gun sponsons. Her com- 
plement will consist of nine officers, ten marines, and 125 blue- 
jackets. Distributed over the ship will be a 28ft. steam launch, 
a cutter, and a whaleboat of the same length, a 20ft. gig, and 
an 18ft. dingy. The contract price for the Annapolis is £47,600, 
with these deductions: £2100 for an electric light plant it the 
Government decides not to put it in, and £600 for a steam steering 
gear, if one is not ordered. It is expected that the vessel will be 
ready for her trial trip by October of next year. In a report on 
composite gunboats, Commodore Hichborn, Chief Constructor of 
the Navy, explains that the essential reasons for the construction 
of the composite type are that they are largely independent of 
docking facilities and economical in the use of fuel. The exfolia- 
tion of the copper causes barnacles, grass, and other marine matter 
to be released as soon as the boats are putin motion. Thus the 
bottoms are made comparatively clean, permitting the vessels to 
maintain their designed speed with a minimum consumption of 


coal. 

The Howell torpedo.—The general dimensions of the improved 
Howell torpedo, which is receiving very favourable notice by the 
Navy —— are as follows :—Extreme length, 14ft. 6in.; 
greatest diameter, 17in.; net weight of gun-cotton in charge, 1741b. 
net weight of water-wetting charge, 43°6lb.; net weight of dry 

n-cotton, 2°35lb.; immersed displacement in sea water, 1150 Ib. ; 
launching weight of torpedo, 12U0lb.; reserve buoyancy, 20 lb.; 
mean over range of 400 yards, 33 knots ; over 600 yards, 30 
knots; over 800 yards, 28°5 knots. The extreme effective range, 
as adjusted for regular service, is 1000 yards ; the deflection from - 
beam fire with a speed of 17 knots, 5 degrees ; weight of fly-whecl, 
300 lb.; most efficient fly-wheel speed at start, 960U revolutions per 
minute ; pitch of screw at start, l4in.; pitch of screw at finish, 
18in.; diameter of screws, 10in. The total displacement weight ot 
a centre pivot launching tube is 2203 lb.; that of the tube proper, 
1153 1b.; of a carriage, 4221b.; of a racer, 981b.; of the motor, 
330 lb.; of the piping to swivel, 200lb. The weight of a powder 
blast in the cartridge case is 60z. The torpedo consists of a 
cylindrical middle body, to which is attached an ogival head and 
an ogival after body bearing a tail. The head may be either what 
is called a ‘‘ war-head,” containing the explosive charge for use in 
action, or an ‘‘exercise-head,” containing fresh water ballast and 
lead weights for use in drills, The middle body contains a depth 
register pocket, a calcium phosphide pocket, and fly-wheel. ‘Ihe 
stored up energy of the fly-wheel, when set in motion by a motor 
situated outside the tube from which the torpedo is launched, is 
transmitted to two propellers by gears and gear shafts and pro- 
peller shafts, whose gyroscopic influence tends to stiffen the 
torpedo laterally in its course. The after body contains a hydro- 
static piston and a horizontal rudder penduium, the action of 
which is transmitted through impulse mechanism to a horizontal 
rudder. -It also contains the vertical rudder pendulum, whose 
action is carried through the impulse mechanism to a vertical 
rudder by a vertical tiller rod. In addition, in this part of the 
torpedo there is a locking mechanism, an unlocking rod, and the 

ropeller shafts. The frame of the tail comprises a tail cone, side 
Bia es, and top and bottom blades. In it are the vertical 
rudder, the horizontal rudder, the propellers, and the speed 
regulator. The torpedo is launched by indirect gunpowder 
impulse from a tube above or below the water-line of 
a ship, with the fly-wheel revolving at a speed of about 10,000 
revolutions per minute. Previously to its discharge the fly-wheel 
is spun up on the vessel from which it is to be discharged. When 
fired in the water the revolutions of the fly-wheel start and give to 
the torpedo the energy which drives it at a rate varying, according 
to distance, from 28 knots to 33 knots. ‘The shell of the torpedo 
is of hard rolled brass, ;in. in thickness. It is strengthened at 
various points by interior rings. The material of the inside of the 
machine is bronze and aluminium bronze. A few easily accessible 
parts are of steel. A turbine motor is attached to the launching 
tube, and by means of this an exceedingly high speed of rotation is 
given to a heavy steel fly-wheel within the torpedo, which drives 
the screws directly. This fly-wheel, in addition to furnishing the 
driving power, accomplishes another equally important function. 
Its gyroscopic power gives to the torpedo a straight rigidity of 
direction in the horizontal plane. Naval officers who hola that the 
Howell is superior to all other torpedoes say it is not necessary 
to make any compensation against deflection in using it, while with 
other submarine missiles it is important before firing to give their 
vertical rudders a permanent set, to compensate for unbalanced 
pressure of the screw when the torpedo is discharged from a station- 
ary platform, and for both unbalanced pressure and deflection due to 
angular fire from a moving platform. Some surprisingly accurate 
firing with a Howell torpedo has been conducted by naval officers. 
This is a summary of some of the scores which have been reported 
to the Navy Department :—Height of launching tube above water, 
2ft. 6in.: hits, 332; misses, 10; accidents, 4; total shots, 346. 
With the tube 9ft. Gin. above the water: Hits, 63; misses, none; 
accidents, 6; total shots, 69. With the tube 1lft, above the water: 
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Hits, 8; misses, 1; accidents, 4; total shots, 13. In other practice 
20 torpedoes were accepted by the Navy after 60 consecutive shots 
were fired. All of these shots struck within a rectangle 21 yards 
long by 1 yard wide, at 8ft. below the surface of the water. Ina 
third test, over a range of 600 yards, 11 shots were discharged. 
These formed two groups on the target, five being on an ebb tide 
and six on a flood tide. Each group gave a horizontal deviation of 
14ft., and a vertical deviation of only lft. from the centre of 
impact. 








THE ELECTRIC MOTORS ON THE BROOKLYN 
BRIDGE. 


DuRING the last month the new motor cars were put in regular 
service on the Brooklyn Bridge. Like most new installations they 
have had their series of mishaps, more illustrative of what is 
occasionally spoken of as the natural cussedness of things inani- 
mate than of any defects of the apparatus. The first troubles 
arose from several derailments of the motor cars on the sharp 
curves at the terminals, due, it is claimed, to the newness and 
stiffness of the trucks. The delays culminated a few days ago in 
the breaking of a crosshead of a 2000-horse power engine in the 
street railway power-house from which the bridge cars were 
temporarily taking their current. But, notwithstanding these 
troubles, the new motors have demonstrated their value. 

The electric motors are used to perform the switching operations 
at the terminals of the bridge, while the cables haul the trains 
over the bridge as formerly. She motor cars are not any different 
in general appearance from the other cars, and there is one of 
these cars in each train. They take current from a third rail, and 
after the train has unloaded its passengers on the incoming 
platform, the motors switch it over to the outgoing platform. 
After the passengers are taken on the motors start the train out 
of the terminal until the grips take the cables, after which the 
motors are idle until the other end of the bridge is reached. The 
motors being always coupled to their trains, much time is saved 
in the switching operations over what was possible with the steam 
locomotives. When the cables are stopped, shortly after mid- 
night, the motor cars are operated all the way over the bridge. 

Each motor car is 45ft, long over all and weighs complete about 
thirty tons. The trucks are made by the McGuire Manufacturing 
Company, of Chicago, and each truck has two G. E. fifty motors. 
Each car has two K. 14 series parallel controllers. The third rail 
from which the current is taken is located about lft. from the out- 
side rail, and is supported on insulators of vitrified clay placed on 
every fifth tie. It is an ordinary T-rail bonded with Yo. 0000 
bonds. The return is through the track rails, which are bonded 
with No. 0 bonds. The contact shoes are supported from an oak 
beam between the wheels on each side. 

The contract for the electrical equipment called for power enough 
to take a fully loaded train weighing 120 tons across the bridge at 
a speed of 11'3 miles per hour—the speed of the cable. The grade 
is 3°78 per cent. at the maximum, and the motors have demon- 
strated their ability to do this work. When the double tracks and 
cables are put into operation it is expected that the headway of the 
cars will be reduced to 45 seconds instead of 90 as at present. 
Then there will be two incoming and two outgoing platforms at 
each terminal.— American Engineer. 








LAUNCHES AND TRIAL TRIPS. 


THE new screw steamer Garmoyle, which was built by the Caledon 
Shipbuilding and Engineering Company Limited, Dundee, to the 
order of the Clyde Shipping Company, Limited, Glasgow, performed 
her official trial trip on Friday last. The weather was extremely 
boisterous, but in spite of the unfavourable circumstances, a most 
satisfactory run was made, a speed of 15 knots having been 
attained by the steamer. The Garmoyle has been constructed for 
the Clyde Shipping Company’s cargo and passenger trade between 
Glasgow, Ireland, and London, and everything has been done in 
the fitting up of the vessel to minister to the comfort of the 

engers. Her principal dimensions are:—Length, 260ft.; 
readth, 33ft. 6in.; depth, 16ft. 4in.; and gross tonnage, 1250. It 
may be mentioned that the Garmoyle is the fourteenth vessel 
built by the Caledon Shipbuilding Company for the Clyde Shipping 
Company, and has been constructed in excess of the highest class 
of the British Corporation register. 

On Saturday, the 9th inst., an interesting process in shipbuilding 
was completed at the Alexander Graving Dock, Belfast, by Messrs. 
Harland and Wolff, Limited. It will be remembered that some 
time ago this firm was entrusted with the lengthening of the Scot, 
which was successfully performed. Following that the Hamburg- 
American Steamship Company decided to have one of its 
passenger steamers, the Augusta Victoria, similarly treated, and 
the order was given just after the launch of the mammoth 
Pennsylvania .The vessel’s plates amidships were ‘nally disengaged 
last Friday, and Saturday morning was fixed for the process of 
drawing the forward end of the ship apart from the stern half to 
the extent of 64ft. The part to be moved was fixed in a cradle 
running on greased ways, and huge chains attached to wire and 
hempen ropes were fixed to the bull well abaft of the bow. On 
each side of the graving dock, alongside the bridge, were two 
powerful steam winches, held in aes by lashings to the bollards, 
and also by a formidable pile of pig iron. An army of workmen 
was employed at the work of haulage, At ten o'clock precisely the 
foreman’s whistle signalled the start, but unfortunately one of the 
chains on the starboard bow er and the gear had to be re- 
arranged, Shortly after 11 o’clock another attempt was made, and 
this time the shackle of a wire rope block gave way. The second 
breakage was repaired in a very short time, and the fore part of the 
fine steamer was drawn into the position marked out in about seven 
minutes. The power for the steam winches was obtained from one 
of the boilers of the pumping apparatus connected with the 
graving deck, and conveyed to the machines by a steam pipe 
specially laid down for the purpose. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer—Charles E. 
Stewart, to the Vivid, additional, as overseer of machinery of 
Hyacinth, to date January 12th. Staff engineer-—Hugh Hawkins, 
to the —— additional, as overseer in Glasgow district, to date 
January 12th. Chief engineer — Frederick P. Smith, to the 
Victory, additional, for the Naiad, to date January 12th. 
Engineers—A!fred R. Pattison, to the Blonde, and Edmund G. 
Guyatt, to the Victory, additional, for the Sylvia, to date 
January 8th ; and E. J. Campbell, to the Egeria, to date January 
14th, Assistant engineers—Henry M.S. Tuckwell, to the Victory, 
and Alfred D. Larg (probationary), to the Repulse, to date 
January 12th. 


LimiTED CoMPaNtgs.—The improved business in 1896 is brought 
out conclusively in a tabulated statement of limited companies, 
mainly steel, iron, and coal, the shares of which are held chiefly 
or largely in Sheffield and district. At the end of 1895 the 
called-up capital amounted to £15,378,101, and the market price 
of the shares £13,970,547, and compared with the capital called 
up, the increased price reached £2,930,077, the decrease bein 
£4,337,721, leaving a net depreciation of £1,407,644. At the en 
of 1896 the called-up capital was £15,352,851, and the market 
price of the shares £17,213,764, and compared with the capital 
called up, the increased price reached £5,271,833, and the decrease 
£3,410,920, leaving a net depreciation of £1,860,9138. The market 
price of the shares at the end of 1896 had increased upon the 
price at the end of 1895 by £3,243,307, of which amount the shares 
of Messrs, Vickers, Sons, and Co, showed an appreciation on the 


THE IRON, COAL, AND GENERAL TRACE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THERE was a large gathering on ’Change at Birmingham this— 
Thursday—afternoon, and the first quarterly meeting of the year 
was characterised by a strong tone and a satisfact readi to 
do business on the part of buyers as well as sellers, A large 
number of good orders were secured at satisfactory prices, values 
in all departments being well upheld. Market bars are in fair rate 
at £7 10s. Common bars have been again advanced 5s. a ton as 
from Thursday last. The Unmarked Bar Association has thus 
affected four advances of 5s. a ton each during the two years it 
has existed, the present price being £6 5s., as compared with £5 5s. 
It is doubtful, however, if many contracts were affected this after- 
noon, even at that figure, as most of the associated firms were 
quoting 2s. 6d. to 5s. a ton above the standard price, whilst good 
merchant bars ranged from £6 7s. 6d. to £6 10s. The committee 
of the association are now engaged in revising the extras, Black 
sheet prices continue to disappoint sellers, the prices obtained 
to-day being £6 5s. for singles, £6 10s. to £7 doubles, and £7 10s, 
to £7 15s. forlattens. North Staffordshire bars were quoted £6 5s., 
and other ruling rates were, tube —_ £5 15s. to £6, hoop iron 
£6 10s., angles £5 15s. to £6, nail rod £6 10s. to £6 15s., stamping 
sheets £9 10s. to £10, and galvanised sheets £10 to £10 10s. f.o.b. 
Liverpool for 24 gauge. 

The progress of the steel trade in South Staffordshire has of late 
been almost phenomenal. Important extensions have been effected 
at the works of the Staffordshire Steel and Ingot Iron Company, 
Bilston, a powerful new mill having been laid down to roll girders 
of the largest size. A splendid steel plant has also been laid 
down by the Patent Shaft and Axle Tree Com ny at Wednesbury, 
at a cost of over £40,000; and the Round Oak V orks of the Ear! of 
Dudley have completed their new steel mills at a still larger outlay. 
Most of the principal finished iron works in the district have also 
adapted their plant for rolling billets and blooms into sheets and 
bars, and it is estimated that the production of finished iron in 
Staffordshire and Worcestershire has quite doubled during the last 
twelve months. This large extension has, of course, been mainly 
at the expense of the finished iron and pig iron branches. Prices 
of steel have steadily advanced during the past six months, rising 
from 5s. to 10s. a ton in ordinary steel bars and sheets, and 20s. 
and upwards in best sheats, 

A great impetus has been given to the steel trade by the extra- 
ordinary activity in the cycle trade. During the past twelve 
months something like £40,000,000 has been invested in cycle, 
cycle tube, and tire concerns, chiefly in Birmingham, Wolver- 
hampton, Coventry, Redditch, and Nottingham. The result has 
been to bring a large number of new concerns into existence, and 
to more than quadruple the output of the previously existing 
firms. An enormous quantity of steel, mainly produced from 
Swedish steel billets, is being consumed in the cycle tube mills, and 
many hundreds of tons are also used weekly for the manufacture 
of the various cycle components. There is also a large consump- 
tion of steel in the wheel and axle trade, which is passing through 
a period of phenomenal activity, prices having advanced in the 
last half-year over 20 per cent. The engineering and wagon- 
building firms have also been unusually large consumers of both 
steel and iron, both branches being weil employed on home and 
foreign contracts. The employment afforded to the steel manu- 
facturers in the North of England, Scotland, and South Wales, by 
the extraordinary demand for shipbuilding material and steel 
rails, has given Staffordshire manufacturers a chance of entering 
into the great field of steel production without undue competition, 
and they have fully availed themselves of the opportunity, so 
that they are now equal to supplying the bulk of local require- 
ments. 

Bessemer blooms and billets were selling readily at £4 1bds., 
and Siemens billets at £5 to £5 5s, Bars were priced at £6 5s. to 
£6 10s., and sheets at £7. Angles and girders were, for large 
sizes £6, and £6 15s. for small. 

Pig iron bad a good demand. Staffordshire all mine was 55s.; 
part mine, 42s. 6d.; and cinder pig, 39s. to 40s. Northampton- 
shire forge was 44s, to 45s.; Derbyshire and North Staffordshire, 
45s. to 46s.; and Lincolnshire, 46s, 

The returns of the Midland Galvanised Iron Association issued 
last week show that the total shipments last year were 
245,000 tons, against 204,000 tons the year before, or an increase 
of 41,000 tons. These figures were never exceeded, and forma 
record for the trade. There is an increase of nearly 76,000 tons 
on two years ago. Australia has been the largest customer with 
62,000 tons, an advance of 21,000 tons ; India is next with 44,000 ; 
South Africa third with 29,000; and the Argentine Republic fourth 
with 24,000. The reports for last month are of a yery satisfactory 
nature. Compared with December last year Australia has 
increased its take from 4323 to 6017 tons ; India from 3147 to 
3608 tons ; Central America from 469 to 566 tons; Foreign West 
Indies from 273 to 485 tons; Mexico from 220 to 469 tons; Chili 
from 291 to 461 tons, &c, ‘* Other countries,” not specified, 
figure last month for 3420 as contrasted with 2872 tons in Decem- 
ber, 1895. Among the decreases is South Africa from 4744 in 
December, 1895, to 2829 tons last month. This, however, is much 
better than December, 1894, when the South African export was 
1608 tons. The Argentine Republic has also a decreased export 
from 1881 in December, 1895, to 1236 tons last month. 











NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—The satisfactory prospects to which I referred at 
the opening of the year are being fully maintained ; busi in all 
branches of the iron trade, but especially as regards requirements 
for raw materia], has been coming forward freely, and prices go on 
steadily advancing. An important feature is the large foreign 
demand for iron ; [ have heard of inquiries for many thousands of 
tons during the past week, which makers have been unable to 
entertain, and I know of one large iron-making firm in this district 
that is fully sold, chiefly on continental accounts, for the first half 
of the year. Under these conditions a continued strong upward 
movement in prices, as I anticipated in my previous notes, is gener- 
ally looked for, as already there is a decided scarcity of some 
brands of pig iron largely used in this district. 

There was an animated iron market at Manchester on Tuesday, 
with an unusually full attendance, and a brisk inquiry for all 
descriptions of raw material, and a general strong upward tendency 
in prices. In foundry qualities of pig iron local makers have not 
advanced their quotations, but are very firm at the full rates given 
last week. Lincolnshire makers have advanced their basis price 
1s. per ton, but this is altogether nominal, as it is still below the 
minimum market rate, which is 47s, 6d. net, delivered Manchester, 
with very few sellers. Derbyshire is again advanced quite 1s., 
the minimum for delivery here being now 5l1s., with makers in 
some cases asking 52s. net. Forge qualities, although there are 
no eager sellers, remain somewhat irregular, and altogether dis- 
proportionately below foundry brands. In Lincolnshire there is a 
margin of 2s. to 3s, per ton; and delivered Warrington or surround- 








ing finished. iron-making districts, 45s, 3d. to 45s. 6d. net would 
seem to represent about the average figures, with local brands, 
which have to compete on the pa, ng obtainable at about 46s, 
to 46s, 6d., less 24. In outside brands Middlesbrough is 1s. per 
ton dearer, makers asking 50s. 7d. net for good brands, delivered by 
rail, and in the open market it would & difficult to buy under 
about 50s. 3d,, with 49s. quoted, delivered Manchester Docks, 
Scotch iron presents the extraordinary feature of remaining prac- 





year of no less than £1,462,500. 


tically unchanged, both Eglinton and Glengarnock being still 








obtainable at about 52s, 3d. to 52s, 6d. net prompt cash, delivered 
at the Manchester Docks. 

In the finished iron trade an exceedingly strong tone is main. 
tained as regards prices, and although there is no present intention 
on the part of makers of advancing their list rates, some upward 
move in the near future is almost certain. Bars are firm at £6 
tor Lancashire and £6 5s. for North Staffordshire qualities, with 
contracts generally limited to about three months at these figures ; 
sheets remain at about £7 10s., with list rates for hoops steady at 
£6 10s. for random, to £6 15s. for + ape cut lengths, delivered 
Manchester district, with 2s. 6d. less for shipment. 

The position in the steel trade is stronger. Hematites, which 
are in active request, are quite 1s. above last week’s quotations, 
60s. 6d., less 24, being now the minimum quotation for ordinary 
foundry qualities, but billets remain low, local makers not quoting 
more than £4 17s. 6d. net. Bars are firms at £6 5s., with Scotch 
boiler plates obtainable at £6 12s. 6d. to £6 15s., but local makers 
holding to £7, which has been got on small quantities. 

The reports I receive from quarters representing both employers 
and workmen show the general improvement in the engineering 
trade to be more than fully maintained, the new work coming 
forward being more than sufficient to replace orders running out, 
and there would seem to be every prospect of exceptional activity 
continuing throughout the ensuing year. With this briskness in 
all branches of engineering, wages—where higher rates have not 

et been conceded—go on tending upwards, and further advances 

ave been secured at Stockport, Newton-le- Willows, and, with the 
exception of one firm, at Aston. The employment returns issued 
by the Amalgamated Society of Engineers, like those of the Steam 
Eaginemakers’ Society referred to last week, continue exception- 
ally satisfactory as regards the number of out-of-work members 
on the books. si exact returns are scarcely possible, owing 
to the intervention of the holiday stoppages of works, there is, 
a from this, practically no change to report, except that the 
disputes in the local machine-making trades are just now throw- 
ing a number of the Society’s members on the books for strike pay, 

I may add that the total membership returns of the Amalgamated 
Society of Engineers, which have just been made up, show that 
extraordinary progress has been made by the above organisation 
during the past twelve months, the increase of membership being 
the largest recorded in any one year of the Society’s existence, 
The number of members on the roll at the close of 1896 reached a 
total of 87,455, representing an increment of 8321, as compared 
with the membership at the commencement of the year. 

A special meeting of the Manchester Association of Students in 
connection with the Institution of Civil Engineers was held on 
Monday last to discuss the question of examinations for students, 
as recently suggested by Mr. J. Wolfe Barry, president of the 
Institution, in fic inaugural address. The chair was occupied by 
Mr. C. S. Allott, the president, and an animated discussion took 
place, in which it was strongly urged that regular examinations 
should be instituted, both for the admission of students 
and the higher class of membership of the Institution, 
and the following resolutions were unanimously adopted : 
(1) “*That in the opinion of this meeting the time has arrived 
when some alteration should be made in the proceedings of election 
as corporate members of this Institution.” (2) ‘‘That the most 
desirable method of arriving at this result would be by means of 
compulsory qualifying examinations, such examinations to be 
governed by the Council of the Institution.” These resolutions 
are, I understand, to be duly forwarded to the governing body of 
the Institution of Civil Engineers for consideration. 

At a meeting of the Northern Society of Electric Engineers, 
held in Manchester on Monday, the President, Mr. C. M. Dorman, 
delivered his inaugural address, which dealt with the principles of 
radiation. 

I understand that a Federation of employers, connected with 
the machine making trades of north-east Lancashire has been 
formed to deal with wages questions in the future. 

The necessity of some appliance which would enable explorers to 
enter the deadly atmosphere of a coal mine after an explosion has 
long been felt in important centres of mining operations, such as 
Lancashire, and many years ago I had an opportunity of witness- 
ing experiments, at one of the Wigan collieries, with the Ficuss 
life-saving apparatus, which had been specially designed for this 
purpose. Although it has been the means of saving life in one or 
two isolated cases, this appliance has not up to the present been 
adopted to any appreciable extent. One main reason for this has 
been its cumbersome construction, which has rendered it alto- 
gether unsuitable for mining purposes. Several important im- 
provements have, however, 1 Be introduced, and at a meeting 
of the Manchester Geological Society, held last Friday, in Wigan, 
Mr. G. H. Winstanley brought before the mambers the most 
recently improved design, and also suggested a further altera- 
tion to adapt the appliance for use in mines. In the improved 
form of the apparatus not only has the previous cumbersome 
arrangement of the carbon dioxide filter been dispensed with 
entirely—the caustic soda which was previously carried in a box 
strapped to the back of the wearer being now carried in the form 
of sticks placed in the breathing bag—but an improvement is pro- 
posed by which the oxygen vessel would be largely reduced in 
weight and bulk. This vessel it is now cunauatel p Bee be con- 
structed in the form of a steel cylinder of a weight not exceeding 
10 Ib., and measuring 4in. diameter by 13in. long, over all, with a 
capacity for 6 cubic feet of oxygen. By this arrangement not only 
would the cylinder be lessened in weight by one half, but it would 
contain a quantity of oxygen sufficient to be ayailable for adminis- 
tration as a remedy in case of carbon monoxide poisoning, so that 
the value of the Fleuss apparatus as a life-saving appliance would 
be considerably inaveaned 

Mr. Winstanley also described an improved form of electric 
safety lamp, a applicable for use in connection with the 
Fleuss apparatus, This lamp consists of a small six-cell accumu- 
lator, made by the Bristol Electric Safety Lamp Works, which can be 
attached to the belt or shoulder strap of the apparatus, a short 
piece of flexible wire connecting the poles of the battery to a small 
Incandescent lamp, which could be worn in the neck cf the 
explorer’s pit shirt. The lamp gives a light equal to four of the 
best ordinary safety lamps for a period of five or six hours, and the 
light is also well distributed on both sides, and on the roof and 
floor as well asin front. There is no heat from the lamp, and in 
weight it is about equal to an average Marsant, but with the great 
advantage that both hands of the person using it are left free. 

In the course of a discussion which followed Mr. Henry Hall, 
Inspector of Mines, said that many years ago the mine inspectors 
had to report upon the applicability of the Fleuss system as a life- 
saving appliance in mines, The conclusion they came to then— 
and which would probably be arrived at to-day—was that if it was 
to be of any service the men who used it must be skilled professional 
Fleuss men, just as divers were professional divers. There was no 
reason why they should not have skilled men to use the apparatus, 
which could be kept at a central station. 

In the coal trade a satisfactory weight of business is reported 
generally, and pits are kept going full time, with all the present 
output moving away readily, although there has not been much 
taken out of stock. The better classes of round coals, suitable for 
domestic purposes, are meeting with a fairly active demand ; there 
is, however, no pressure for supplies, and prices are not more than 
maintained at late rates, but at these they are very firm. With 
regard to the lower descriptions of fuel thereis a good demand for 
steam and general manufacturing requirements, and any surplus of 
supplies banging on the market is confined to some of the inferior 
sorts of engine fuel. Prices are steady at late rates, with, if any- 
thing, a hardening tendency ; but any actual advances are confined 
chiefly to contracts, colliery owners showing a disinclination to 
commit themselves to ibn breast engagements at present rates, 
as there is a general expectation that before the year is very far 
advanced, the wages question will come to the front. For steam 
and forge coal current quotations are firm at about 6s, 6d.; with 





engine fuel ranging from 3s, and 3s, 6d. for common slack; 3s, 9d. 
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to 4s. 3d. for medium sorts; and 4s, 6d. to 5s, for best qualities, 
at the pitmouth. , : 

The shipping trade continues active, with rather better prices 
obtainable, good ordinary steam coal, delivered Garston Docks or 
High Level, Liverpool, averaging 8s. to 8s. 6d., and delivered 
Partington tips, Manchester Ship Canal, 8s, to 8s. 9d. per ton. 

As | anticipated in my last week’s notes the Miners’ Federation 
Conference declined to sanction the proposal brought forward by 
the delegates from Lancashire, for demanding an advance of 10 per 
cent. in wages. Judging, however, from the tone adopted at a 
conference of the Lancashire Federation held subsequently, the 
matter is Fag ve in abeyance, and the wages question will no 
doubt again be pressed forward later on in the year. 

Barrow.—The hematite pig iron trade is busy, and there is a 
full demand for Bessemer qualities, which are in large local and 

eneral consumption. It is also noteworthy that although many 
Sistricts are now producing Bessemer iron, West Coast sorts always 
command the best market. This week’s prices are firm at 51s. 6d. 
to 52s. 6d. for Mixed Nos, net f.o.b., and makers can get more 
orders at these figures than they can accept with their present rate 
of output. 

nen aoe is still scarce, but an increased output is being arranged 
for, and will likely lead to a fuller production of crude iron in 
the district in the early future. Spanish ores are also scarce, and 
as a consequence prices have advanced to lds, 6d. per ton net at 
West Coast ports, while native ores of average quality are quoted 
at 11s, 6d, to 12s, per ton net at mines, with best descriptions at 14s, 





yer ton. 

; The steel trade is very briskly employed, and orders are plenti- 
ful for heavy rails, ship "pm and the general steel produce of 
this district. All the mills are on full time night and day, makers 
are very fully sold forward, and the demand in the markets seems 
to be gaining strength. Price are steady, and makers can look 
forward to a continuance of the present activity till, at any rate, 
the autumn of the year, and probably even throughout next 
winter. 

It is probable that in a very short time some important develop- 
ments in shipbuilding enterprise will be witnessed at Barrow under 
the auspices of Messrs. Vickers, Son, and Co., the new owners of 
the Barrow yard. In the meantime shipbuilders are busy, chiefly 
on Admiralty work. 

Coal is quiet and the supply is full. Coke finds a good market at 
steady prices. 

Shipping is fairly employed. The exports of pig iron from 
West Coast ports during last week were 6055 tons, and of steel 
5163 tons, as compared with 6865 tons of pig iron and 4621 tons'of 
steel in the corresponding week of last year, a decrease of 810 tons 
of pig iron and an increase of 542 tons of steel. The total ship- 
ments this year have reached 8792 tons of pig iron and 12,067 tons 
of steel, as compared with 11,591 tons of pig iron and 14,841 tons 
of steel in the corresponding period of last year, a decrease of 
2799 tons of pig iron and 2774 tons of steel. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


THE snowstorm of last Sunday gave hope of firmness in the coal 
trade, but it went almost as fast as it came, and it can scarcely be 
said that it had any appreciable effect. The pits, however, are 
still working very well, several of them making full time, while 
there is the unusual and most gratifying feature that not a single 
colliery is idle through disputes. A few days of winter weather 
would greatly improve the position of the house coal trade, for 
which quotations are at present thus : —Best Silkstones, 8s. 6d. to 
9s, 6d. per ton ; ordinary, from 7s. per ton ; Barnsley house, 8s. 6d. 
to 9s. ; Barnsley seconds and thin seam, from 7s. per ton. Steam 
coal is in proms te demand, business with the home ports being 
maintained, and the railway companies taking very freely on 
contract account, while the continued briskness in the iron trade 
is another factor in favour of this class of fuel. Prices remain 
firm at from 7s. to 7s. 6d. per ton for Barnsley hards, secondary 
sorts making from 6s. per ton. An exceptional demand for gas 
coal is at present experienced, the dismal days, particularly the 
day of absolute darkness on Tuesday, greatly affecting the 
requirements of gas companies. Values remain unchanged. In 
manufacturing fuel, small nuts are from 4s, 3d. per ton ; screened 
slack, from 3s, ; pit slack, from 2s, to 2s. 6d. per ton. Coke, owing 
to the briskness in iron, is in steady request, and although 
supplies are plentiful values remain firm at from $s, 9d. to 9s. 6d. 
per ton for ordinary qualities, washed coke making up to 12s. per 


n. 

Yorkshire collieries doing business with Hull have had a ‘‘ record” 
year during the twelve months ending December, 1896, the weight 
taken to the great Yorkshire port having becn no less than 
2,420,416 tons, as compared with 2,190,016 for 1895. Denaby 
Main heads the list with a total of 393,872 tons, against 328,888 
for 1895, The foreign trade amounted to 1,041,181 tons, as com- 
pared with 944,169 tons for 1895. The chief market was Sweden 
and Norway with 314,263 tons, against 297,660; North Russia 
coming next with 234,531 tons against 192,648, 

In most of the local industries, both light and heavy, there is 
abundance of work. Another substantial advance has taken place 
n Bessemer steel, the minimum quotation for locally made billets, 
in large quantities, being now £6 per ton. Orders have been 
ibooked up to £6 10s. per ton. This represents an improvement 
exceeding 5s, per ton. The advance is entirely owing to the in- 
creased demand caused by the betterment in business. Siemens- 
Martin steel is also dearer, prices ranging from £8 10s. to £12 10s. 
All the large firms are well booked forward with orders, and the 
inquiries coming forward are hopeful of good business during the 


ear, 

The Board of Trade returns for December, closing the year’s 
trading, show a substantial advance in the business done in Shef- 
field goods with the Australian and other Colonies, South Africa, 
and the East Indies. Decreases are reported from the United 
States and one or two other markets, but they are far more than 
counterbalanced by the gratifying improvement in all our leading 
Colonies, 

Railway material, particularly in rolling stock, has been the 
chief feature of the heavy trades of late, and still continues to be 
so, The Great Northern Railway Company was the pioneer in 
this country of the American Gould continuous vestibule trains, 
for which r. W. 8S, Laycock, Victoria-street Works, Sheffield, is 
the sole agent in Great Britain. One of these trains, on which the 
writer made an experimental trip last year, is now running 
—— on the Scotch service, and another—first and third-class 
rs etween London and Leeds. The third-class bogie car is 62ft. 7in. 
ong, one with attendant’s room, &c., 66ft. 10in.; the composite 
are each 66ft. 10in, Under this system the vestibule is always 

tted in the centre of the carriage, which, combined with the 
Pr eagen: buffing arrangement and platform, considerably steadies 

e train, the advantages of which are patent to railway 

engineers, The cars are carried throughout on six-wheeled 

es, and all connected with the automatic Gould couplers 
and continuous vestibules ; the heating is by the Gould storage 
~— with electric communication, and lighting by means 
sie Smpreied gas. The directors of the Great Northern 
prodigy. | sixty more of these cars constructed ; and the Man- 
eats T, Sheffield, and Lincolnshire Company include in its 370 
Com carriages sixty of the “ vestibules.” The South-Eastern 
Wor “/' has placed with the Metropolitan Carriage and Wagon 
bule 8, Saltley Works, orders for the construction of seven vesti- 
tinental a to run between London and Folkestone for the con- 
auk Service. This is to be one of the handsomest trains in the 

ty. The whole of the fittings, including the vestibule, plat- 





June 30th next. The North-Eastern Company is also building a 
number of these vestibule cars for the Scotch expresses running 
in conjunction with the Great Northern, Twenty are now being 
made at the York works, 

The orders for the 370 new carriages already referred to as re- 
quired by the Manchester, Sheffield, and Lincolnshire have been 
placed with the Ashbury Railway Carriage and Wagon Company ; 
Cravens Limited, Darnall, Sheffield; Brown, Marshall, and Com- 
pany, Britannia Works, Birmingham ; Lancaster Wagon Company, 

ancaster; and the Gloucester Wagon Company, Gloucester. 
6000 wagons, also required for the London extension of the Man- 
chester, Sheffield, and Lincolnshire, have been divided between the 
Ashbury Company and Messrs, Craven. 

The South-Eastern Railway Company has placed orders for 
80 third-class carriages and 20 brake thirds, which are being built 
by Brown, Marshall, and Co., Cravens, the Oldbury Carriage and 

agon Company, Birmingham, and the Lancaster Wagon Com- 
pany, Lancaster. A further 42 carriages and a number of vans for 
this company are being built at Cravens and Brown, Marshall, and 
a ay while others are being produced at the South-Eastern 
Works at Ashford, in Kent. 

The Great Eastern is also adding largely to its” rolling stock, 
and the London, Chatham, and Dover has just let 42 carriages 
as follows:—10 first-class, Lancaster Wagon Company ; 10 second- 
class, Metropolitan Carriage and Wagon Company ; 2D third-class, 
Gloucester Wagon Company. 

Silver rolling and wire mills are being established at Sheffield 
under the style of the Heeley Silver Rolling and Wire Mills, 
Limited. The company will carry on the trade of sheet and cross 
rollers in silver, brass, and copper, for the purposes of silversmiths, 
engineers, and other consumers. It is expected to commence 
work in March. The directors are Messrs. J. Newton Mappin 
(chairman), Walter J. Mappin, Herbert J. Mappin, Stanley A. 
Mappin, mona F. Slaughter, James Leahy, and Walter T. Haddock, 
bn Messrs. Douglas Mappin and H., Linley Houlden as managing 

irectors. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE condition of the iron and allied industries is in all respects 
satisfactory, and prospects are decidedly encouraging, it being 
generally believed that the improvement will continue to progress, 
All the reviews issued by traders are couched in very optimistic 
language, and anticipate that this year will be one of the best ever 
experienced. If the opening afford any criterion as to what may 
be locked for in the future, certainly 1897 will be a good time, for 
seldom has a year commenced so well. A large business in pig iron 
has been done this week ; and much more might have been trans- 
acted, if makers had not.held out for higher prices, for forward 
delivery, than many consumers are at present disposed to give. 
The latter are, however, very anxious to buy for delivery well into 
the spring, as they have no expectation that they will be able to 
purchase on mo-e advantageous terms than those ruling at present, 
and waiting will in all probability mean to them the payment of 
higher prices, On the contrary, the makers think their best policy 
is to wait; for if they can secure advances of prices in this, the 
quietest period of the year, they can certainly expect to do better 
amid the activity of the spring trade. Thus they will be the 
gainers by waiting. The quantity of pig iron in second hands is 
comparatively small, and merchants are not underselling producers, 
so that the latter have pretty much their own way in the regulation 
of prices ; and they are not neglecting an opportunity which comes 
to them but seldom. The demand for pig iron, even at this ordi- 
narily dull period of the year, is in excess of the supply, and 
stocks are being reduced—especially of hematite pig iron. 

The price of No, 3 Cleveland G.M.B. pig iron for prompt f.o.b. 
delivery has been advanced to 41s. 6d. per ton, and it is very 
difficult to meet with any below that, especially as Cleveland 
warrants have gone up beyond that, closing on Wednesday at 
41s, 9d. cash. Sales of No, 3, for delivery up to the end of March, 
are not made under 42s., and consumers have little hesitation in 
paying that. All qualities of Cleveland pig iron below No. 3 are 
scarce, stocks having been almost cleared out, while at the 
same time the quantity made is very small. No. 4 foundry is 
obtained with difficulty, and as regards mottled and white there 
is quite a famine, and practically the prices thereof are nominal. 
No. 4 foundry is at 41s., and grey forge 40s. 

The official accountants have ascertained that the average net 
realised price of No, 3 Cleveland pig iron for the last quarter of 
1896 was 38s, 0 ‘28d. per ton, or nearly 10d. in excess of the figure 
for the previous quarter. The quarterly averages for the past two 
years, during which the trade has been reviving, have been :— 


1896, 1895. 
a «4 « ¢€ 
First quarters. .. « «« SB PHM .: « BWSR 
Second quarter .. .. .. 87 8°26 34 6°63 
Third quarter... .. .. .. 87 2°49 85 1°51 
Fourth quarter .. .. .. 88 0°28 36 5°06 
Average for year .. 37 6°39 85 2°94 


The average quoted price for last year was 38s. 2d., against 
35s. 10d. in 1895, Cleveland blast furnacemen’s wages are regu- 
lated by a sliding scale, based upon the above-named ascertain- 
ment, and the rise in realised price has given them an advance of 
1 per cent. in wages for the current p cca making them 2 per 
cent. higher than a year ago. Railway rates for iron-making 
materials are on the North-Eastern Railway regulated by this 
sliding scale, and they have been advanced 1 per cent. for this 
quarter. 

The Cleveland ironstone miners, whose wages have not been 
altered since November, 1895, when they were advanced 3} per 
cent., have this week made an application for 74 per cent. advance, 
and the employers have offered 2} per cent. to continue certain for 
three months, or 3} per cent. for an agreement to last four, five, or 
six months, The executive of the Miners’ Association will submit 
these offers to the general body, and give an answer on the 
25th inst. 

The demand for Cleveland hematite pig iron is very strong, and 
some makers are now at the end of their stocks. The lowest price 
this week for M. Nos. has been 51s, 6d. for prompt delivery—a 
price too low too afford a fair profit with the present heavy cost of 
production—but now it dean not be easy to meet with a seller 
under 523, for prompt, while 52s, 6d. and 53s. has to be paid for 
delivery up to April, but no maker cares to sell for forward delivery 
with prices tending so markedly upwards, and foreign are so scarce 
and | sacre dearer. Both Cleveland ordinary and Cleveland 
hematite pig iron are advancing more quickly than Scotch or 
Cumberland iron, Thus a short time ago Cleveland warrants were 
9s. 6d. per ton below Scotch warrants, now they are but 7s., and 
the difference could be further reduced without materially affect- 
ing the business of Cleveland makers with Scotland. Inthe same 
way Cleveland hematite pig was lower in value than Scotch 
warrants, now they are 2s. dearer. 

The annual statistics of the Middlesbrough Chamber of Com- 
merce estimate the output of pig iron by Middlesbrough furnaces 
in 1896 at 2,282,000 tons, the largest quantity ever reported, com- 
paring with 2,217,559 tons in 1895, 2,176,905 tons in 1894, 2,039,482 
tons in 1893, 1,761,883 tons in 1886, 1,359,253 tons in 1876, and 
964,266 tons in 1870. Of iron ore the imports into Middlesbrough 
in 1896 were 1,462,442 tons, as compared with 1,327,713 tons in 
1895, and 778,234 tons in 1891. Of the ninety-one furnaces built 
in the Middlesbrough district, sixty-eight were in operation at the 
end of December. The pig iron shipments from Middlesbrough 
in 1896 were the largest on record, but the exports of finished iron 
and steel have several times been exceeded, viz., in 1887, 1888, 





forms and co’ 1 : Py 
? uplers, as well as the internal decorations, are to be 
Supplied by Mr, W. 8, Laycock, and the work is to be completed on 





1889, and 1890 ; they are, however, much in excess of what has 
been reported since 1890. The following will show the growth of 








the exports of iron and steel of all kinds from Middlesbrough 
during the last quarter of a century :— 





Manufactured - 

Pig Iron. Iron and Steel. Total. 

Tons. Tons. Tons. 
1870. .. .. S60,888 .. .. 106,868 .. . 555,836 
1875 ... .. GIS,134 .. .. 190,496 793,649 
1880 - 960,581 .. .. 204,015 1,164,596 
1885 838,796 . 377,058 1,215,854 
1890 804,208 506,271 1,310,479 
1893 914,083 359,550 1,273,633 
em. ww SSM 379,059 1,314,270 
1895 .. .. 985,002 .. $79,871 .. 1,364,463 
1896 .. ..1,138,680 . 501,984. 1,640,664 


Of the manufactured iron and steel exported 214,413 tons were 
finished iron—against 164,401 tons in 1895—and 287,571 tons steel 
—against 214,970 tons in 1895. India had the largest quantity, 
61,890 tons iron, 79,212 tons steel, total 141,102 tons, or 28 per 
cent. of the whole export of manufactured iron and steel. Japan 
had 164,424 tons finished iron and 22,934 tons steel, total 39,358 
tons. South Africa 6968 tons iron and 23,677 tons steel, total 
30,645 tons. Russia 419 tons iron and 22,980 tons steel, total 
23,399 tons, Marine engines of an aggregate of 11,560 indi- 
cated horse-power have been constructed during the year by 
Sir Christopher Furness, Westgarth, and Co., Limited, against 
5590 indicated horse-power in 1895. The tonnage of vessels 
launched at the port was 43,953 gross register, a record only 
exceeded in 1889, 1890, and 1891. Salt was exported to the extent 
of 195,664 tons, as compared with 186,204 tons in 1895. About 
300,000 tons of salt are raised annually in the Middlesbrough 
district. 

The manufacturers of common iron bars have advanced their 

rice half a crown per ton this week, and now ask £5 7s, 6d., less 
si per cent. f.o.t. The inquiry for plates, angles, and rails has 
slackened, but work is well assured for a long time ahead, and 
prices are very stiff. For steel ship plates £5 10s. is the figure ; 
for steel ship angies, £5 7s. 6d.; for iron ship plates, £5 5s.; and 
for iron ship angles, £5 2s. 6d., all less 24 per cent. and f.o.t, 
Heavy steel rails are quoted at £4 123. 6d. net at works. The 
large trade done by Middlesbrough iron and steel producers with 
Japan has led to the establishment of a line of steamers, which 
will leave Middlesbrough fortnightly for Japanese ports, calling at 
Antwe There will a dozen vessels employed, and the first 
sailed this week. 

Mr. James Anderson, late of Manchester, has been appointed 
secretary of the Bowesfield Iron and Steel Company, Stockton. 
Mr. Anderson was for a number of years engaged in the iron 
trade of Middlesbrough. Messrs. J. Mainwaring and Co., who 
until the end of last year carried on the Eagle age | in 
Skinner-street, Stockton, finding these premises too small, have 
removed to the Oxbridge Foundry, in the same town, which they 
have equipped with new plant, and they will have the benefit of 
good railway facilities. which they entirely lacked at their old 
establishment. They will now be able to undertake orders for 
heavy as well as light castings. The old Eagle Eoundry will, as 
stated last week, be carried on by the firm of J. Mainwaring. 

The trouble at the Walker shipyard with the caulkers and 
drillers who refused to work in accordance with an arbitration 
award, and which threatened to stop all work at the various yards 
in the North of England, has been ended, the members of the 
Boilermakers’ and Shipbuilders’ Society at all the other yards 
having disapproved of the action of the Walker men, and insisted 
on their resuming work at once, and carrying out the award 
honourably. 

The coal trade continues to show improvement, and best North- 
umberland steam coals have been advanced to 8s. per ton f.o.b, 
The prospects of the coming export season are very good, and the 
revival, long delayed in this industry, is at last proceeding well. 
The Durham colliers have resolved to claim a 10 per cent. advance 
of wages, but the revival has too lately begun to admit of much of 
this being granted. Mr. Stoker, under manager for Messrs. Pease 
and Partners, Ushaw Moor Colliery, has been appointed manager 
of the Leasingthorne Collieries, Mr. John Nightingale taking his 
position at Ushaw. Mr. W. Dickman, Newbottle, late of the 
Philadelphia Engine Works, has been appointed by the Lambton 
Collieries, Limited, to succeed Mr. James Young as manager of 
the works, Mr. Young having retired after a service of twenty-four 


years. 

At the Auckland Park Colliery of Messrs. Bolckow, Vaughan, 
and Co., 360,000 tons of coal were raised in 1896, or 13,000 tons 
more than in 1895. The pit worked 298 days, and an average of 
1197 men were employed above and below ground. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has been comparatively quiet this week. 
The statistics of the iron trade for the past year are in almost all 
respects satisfactory, but the demand for warrants at the moment 
is quiet, and very little speculative interest is shown in the 
business, Scotch warrants have sold this week at 48s. 6d. and 
48s, 7d. cash, and 48s. 9d. to 48s. 10d. one month. The feature of 
the market has been the small demand for iron for immediate 
delivery, the business being chiefly for one month. No doubt this 
indicates considerable faith in the future of the trade by those 
dealers who are picking up lots of pig iron in the expectation that 
they will obtain a profit on future sales, For Cleveland iron there 
has been comparatively little demand. Spot business has on most 
days been merely nominal. Transactions for one month were at 
41s. 84d. to 41s. 10d. Cumberland hematite has been done at 
51s. 44d. to 51s. 6d. cash, and 51s. 74d. to 51s. 9d. one month ; the 
business in Middlesbrough hematite varying from 50s. 5d. to 
50s. 7d. cash, and 50s. 8d. to 50s. 10d. one month. 

The output of pig iron in Scotland is well maintained. With an 
increased production of Scotch pig iron in the past year reaching 
83,000 tons, makers have added only 10,000 tons to their private 
stocks. When it is considered that the consumption at home was 
180,000 tons larger in 1896 than in the preceding year, and that 
the improvement was mainly confined to the latter part of the 
year, it will be seen that the makers are fully justified in having 
the present number of furnaces in blast. Indeed, there is a strong 
impression in some quarters that there may possibly be an early 
addition to the furnaces blowing in Scotland. These number 80, 
compared with 78 at this time last year, and of the total, 35 are 
making ordinary, 39 hematite, and six basic iron. Compared with 
this time last year, there are eight fewer furnaces making 
ordinary iron now than then ; but the hematite furnaces have in- 
creased eight and the basic two, these changes being sufficiently 
explained by the great expansion in the demand for steel. 

The prices of Scotch makers’ pig iron are steady. Govan, 
Monkland and Carnbroe, Nos. 1, are quoted f.o.b, at Glasgow 
49s. 6d.; No. 3, 48s.; Clyde, No. 1, 51s. 6d.; No. 3, 49s.; Calder 
and Summerlee, No. 1, 52s, 6d.; No. 3, 49s. 6d.; Gartsherrie, 
No. 1, 53s.; No. 3, 50s.; Coltness, No. 1, 54s.; No. 3, 50s.; Glen- 
garnock, at Ardrossan, No. 1, 51s. 6d.; No. 3, 48s.; Eglinton, at 
Ardrossan and Troon, No. 1, 50s.; No. 3, 48s.; Dalmellington, at 
Ayr, No. 1, 49s. 6d.; No. 3, 47s. 6d.; Shotts, f.o.b. at Leith, 
No. 1, 52s. 6d.; No. 3, 50s. 

The shipments of pig iron from Scottish ports in the past week 
were 7202 tons, compared with 5811 in the same week of last year. 
The arrivals at Grangemouth of pig iron from the North-East coast 
of Scotland were 7199 tons, showing a decrease of 2627. The winter 
has been so open that supplies of Cleveland iron have got over the 
Firth of Clyde Canal to the West of Scotland without any inter- 
ruption, and it should not therefore occasion any surprise if the 
weekly imports were to fall short of what has been usual in some 
former times at this season. Middlesbrough hematite has been 





gradually attracting more attention amongst dealers and consumer 
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in the West of Scotland, and the prices have been steadily rising 
during the last three or four weeks. 

The finished iron and steel departments have been fairly active, 
but it is expected that greater animation will prevail in these 
branches in the next few weeks. Merchants quote iron ship plates 
at £5 12s, 6d.; boiler plates, £5 17s. 6d.; angles and bars, 
£5 12s. 6d. ; sheets, £7 23. 6d. The prices of steel are :—Ship 
plates, £5 10s. ; boiler plates, £6; angles, £5 5s. ; bars, £6 5s. ; 
and sheets, £7 7s. 6d. All the above rates, both iron and steel, 
are subject to 5 per cent. discount for delivery in Glasgow 
district. 

The coal trade has been quiet but fairly steady in all quarters. 
The week’s coal shipments from Scottish ports amounted to 
97,520 tons, compared with 122,233 in the preceding week, and 
92,953 in the same week of 1896. There is practically no change 
in coal prices, 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


ON account of the activity in the steel trade, there is an un- 
usual pressure for supplies of ore, and during the latter part of 
last and this week large quantities have come in from various 
quarters, chiefly Bilbao and Duddon. Some of the cargoes are 
worth nothing:—One from Hamburg to Swansea; 2400 tons 
manganiferous ore to Pyle and Blaina from Santa Liberata ; 1800 
tons from Bilbao to Swansea Hematite Company ; 1830 tons to 
Blaenavon ; 1800 tons from Marbella to V right and Butler, 
Swansea; cargoes from Hilbao and Dutton to Dowlais. Then 
comes a § tive consignment of 2700 tons ore from Elba in one 
cargo, and 1350 tons in another to the Swansea Hematite Company. 
Special interest is attached to the fact of getting ore from Elba 
on account of records published this week in a contemporary by 
the descendant of a loadin mine agent of Cyfarthfa, in the time 
of William Campy the [ron King. It appears from these that 
Napoleon, when at Elba, sent two barrels of ore to Cyfartbfa for 
trial, but the ore was never tried, or certainly not successfully, 
and the barrels remained ‘‘ knocking about” in the corner of one 
of the furnaces. Perhaps the reason of this failure was the low 
blast used, which was only strong enough to smelt the argillaceous 
ores of the Welsh. Now with the hot blast, and easy treatment 
of Spanish ores, there would be no difficulty, and hence imports 
from Eiba. I shall fully expect this trade to increase, especially if 
the ores of the North of Spain show any signs of falling off. It 
would be well to get a good sample for the laboratory, and for 
comparison with that of Bilbao. 

Wales is importing freely, as well as exporting, all sorts and 
conditions of iron and sm Bars are coming in from Barrow ; 
21,316 steel bars came to Swansea this week from Hamburg ; 
various cargoes of pig iron from Millom and Ulverston; anda 
large cargo of steel scrap from Harrington. On the other hand, 
in addition to rails from Wales to London, one fine cargo of 
1000 tons steel rails left Newport this week for Negapatam and 
Calcutta. 

The demand for steel rails has been well maintained, and prices 
are firm. Steel bars are in greater demand than makers can meet, 
and I hear that at Briton Ferry last week only eighteen mills were 
at work at the various tin-plate establishments, owing to a scarcity 
of bars. Dowlais last mate only used one mill exclusively for their 
manufacture. 

I shall fully expect that, if the chief steel works are much 
engrossed in rail manufacture, some of the tin-plate works will 
look for bars nearer home. As for quality, I must not say any- 
thing. This has been made a close scientific study at a few of the 
pape works, and the adept tin-plate craftsman can tell a brand 

y a very elight examination. I have heard of a few who can tell 
by ‘‘a touch.” 

One of the latest floatations has been the well-known foundry and 
engineering works of Lloyd’s, in the Newport, Mon., district. This 
is an old-established business, and the fact that the Mayor of 
Newport, Mon., is on the directorate, with other leading Newport 
men, and that Mr. Richard Lloyd, an experienced engineer, is the 
managing director, augurs a full measure of success, I should 
imagine. 

Electricity is constantly coming into greater rivalry with steam. 
I note that at Dowlais the new travelling crane, which is worked 
by electricity, is a marked success, changing rolls with extreme 
rapidity. in the old Welsh rail mill water was the original power, 
to which many cling, but had to abandon for steam. Now the 
electric power is the ’prentice hand, with the promise to be master 
before long. 

A fairly satisfactory condition prevails at the tin-plate works of 
the Swansea district. The Gurnos, idle since 1895, are re-started ; 
Ynysmendwy and Glyntawe are in full work ; the Park Company's 
works are working at the 1874 list; so, too, the whole of the 
Morriston, but next week it is to be from day today. Upper 
Forest Mill men are in their sixth week of stoppage. At Pontar- 
dawe I am glad to hear that a new industry, corrugated sheets, 
has been planned. 

The year has opened well in coal trade prospects. The fact that 
an increased coal export of three quarters of a million tons for 
1896 was placed on record raised hopes, and each day seems to be 
realising them. The indications of a boom in coal are even 
adduced by some of the more hopeful members of the Cardiff 
Exchange, but it would be better to wait a little while for con- 
firmation. It is contended, and fairly so, that foreign depéts are 
badly stocked ; that the continued improvement in the iron and 
steel trades has strengthened the coal market ; and that, in fact, 
we are to have a diamond jubilee year in coal, One thing is certain, 
demand for prompt shipment is setting in well, prices are going up, 
and all the Welsh ports notify a gratifying activity. Cardiff, New- 
port, and Swansea exports last week were very satisfactory, and the 
only fear is that the Welsh collier will, in his own expressive 
language, “‘sprag” the running train by getting up a labour 
difficulty. Several matters are to the front with them. In some 
quarters the sliding scale, which has been of great service, is 
denounced ; in others the Miners’ Provident Fund is regarded with 
doubt—and so on ; but it will be well to wait for signs of active 
opposition. Considering the distress which prevailed during part 
of the year in the Rhondda, and the closing of several pits else- 
where, colliers will be well advised to take advantage of the coming 
tide. If the following weeks of this month are in harmony with 
the first they will yield a good run on output, and certainly a Ladue 
wage, 

In some quarters in Cardiff on Saturday 1ls. was quoted for 
steam. Mid-week’s prices are :— 

Best steam, lls. 3d. to 11s. 6d.; seconds, 10s, 6d. to 10s. 9d.; 
ordinary, 9s. to 93. 3d. I have always noticed, as a good sign of 
an advancing market, a rush for seconds, indicating that the 
movement is not simply a spasmodic one Dry coals are in strong 
request at prices ranging from 9s, 3d. to 9s. 6d. Small steam, too, 
is in sympathy with the advance of others, and specials this week 
were quoted at 5s. to 5s, 3d.; best ordinary, 4s. 6d. to 4s, 9d.; 
seconds, 4s, 6d.; drys, from 4s. Monmouthshire, for shipment at 
Cardiff and Barry, reported scarce ; Western Valleys, 93. 3d. to 
93. 6d.; Eastern Valleys, 83. 6d. to 9s. House coal is in strong 
demand at improving prices. Clear advance by 3d. since last 
week. Latest Cardiff prices are : Best households, 11s, to 11s, 3d.; 
No, 3 Rhondda, 11s. to 11s. 3d.; brush, 9s. 6d. to 10s.; small, 8s, 
= a 6d.; No, 2 Rhondda, 83. to 8s. 6d.; through, 6s. 3d. to 

3. 6d. 

Swansea prices: Anthracite, 11s. to lls. 6d.; seconds, 9s. to 
10s.; ordinary large, 8s. to 8s. 6d.; culm, 3s. to 3s. 6d.; steam, 
9s. 6d. to 10s, 6d.; seconds, 8s. 3d. to 9s.; bituminous No. 3 
Rhondda, 10s. 3d. to 10s, 9d.; No. 2, 8s. 6d. to 9s, 6d.; small, 
5s. 3d. to 5s, 9d. 

On ’Change, Swansea, this week the following quotations ruled 
n the iron and steel trade: — Glasgowpig, 48s. 6d.; Middles- 


brough, No. 3, 41s, 54d.; hematite, 50s. 5d. to 50s. 54d. Welsh 
bars, £6 to £6 2s. 6d. Iron plates, £6 15s, to £6 17s. 6d.; steel 
the same. Steel rails, heavy sections, £4 12s, 6d. to £4 15s.; 
light, £5 12s. 6d. to £5 15s. Bessemer steol : i oe bars, 
£4 ds. to £4 12s. 6d.; Siemens, best, £4 123. 6d aes, 
Bessemer cokes, 10s. 44d. to 10s. 6d.; Siemens, 10s. 6d. to 
10s. 9d.; ternes, 18s. to 22s.; best charcoal, 13s, 6d. to 14s. 6d.; 
wasters, 6d. to 1s. less. Block tin is at £58 15s. to £58 17s. 6d. 

Pig iron, excepting Scotch, shows an advance of ls, 44d. per 
ton, and hematites 3}d. The tendency all round is upwards. 
Tin-plate bars, it will be seen, are going upwards, The fact that 
Staffordshire makers have advanced 5s. indicates the figures likely 
to be quoted. Tin-plates are in good demand, and buyers will 
note that prices at present are below the advances made in the 
price of steel. The shipment last week was large, 72,550 boxes ; 
received from works, 52,328 boxes. Stocks are down to 141,507 
boxes. Last week there was a shipment to Sumatra, the first 
made ; further for Japan are expected. 

I regret to hear of tin-plate complications at Llanelly. It is 
feared that the Morfa will again be idle, and that the Ashburnham 
will remain for atime. Llangennech is to start at a 15 per cent. 
reduction. 

Swansea Harbour reports are encouraging for the beginning of 
the New Year, and if open weather continues will be maintained. 
Considerable tonnage is expected for America, Spain, Hamburg, 
Venice, Naples, Nantes, and Bordeaux. Last week a substantial 
coal order for the Admiralty was executed for Chili, and 3200 tons 
anthracite left for San Francisco. 

Coke market, Cardiff is firm; 17s. 3d. to 17s. 9d. foundry, 
14s. 6d. to 16s. 6d. furnace. Patent fuel is in good demand, both 
at Swansea and Cardiff ; best brands touch 10s. 6d. Iron ore is 
active ; Cardiff from 14s. Pitwood rather inclined to be sluggish ; 
best French fir is at 16s. 9d. 

Vera Cruz, Valencia, and Charente are large buyers for best 
patent fuel. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

BustNEss on the iron markets over here, though insome measure 
curtailed by the holidays, has on the whole remained in quite a 
satisfactory state, and there is no inclination whatever to go down 
in prices. Generally, prospects may be considered as encouraging. 

Silesian iron masters, although they admit that there have been 
but few contracts of weight secured during the last weeks, still 
show much confidence in the future; prices are very steady. 

The iron business in Sweden has for some weeks past been very 
animated ; the majority of the works are unusually active, the 
contracts on their books being numerous and in many instances 
pressing. Swedish total export in iron during the first eleven 
months of 1896 was 276,444 t., against 278,118 t. in the year 
before. The decrease was chiefly in pig iron, of which only 
66,780 t. were exported, against 80,586 t. in the year before, the 
inland works consuming heavy lots of pig iron for the production 
of malleable iron and steel. Export in blooms rose from 160,572 t. 
in 1895 on 164,386 t., and raw bars rose from 15,422 t. on 24,163 t. 
Export in iron ore was, till end of November of present year, 
1,102,110 t., against 770,045 t. in the previous year. 

There has been very little business done this week on the 
Austro-Hungarian iron market, and the producers of iron and 
steel are looking forward to the busy time that has been prophesied 
for early spring, when several large private and Government orders 
will be placed. Quotations are the same as previously quoted. 
The steamer Powhattan arrived at Fiume witn 889,700 kilos. of 
manganese iron from New York. This is the first time pig iron 
has been imported from America into Austria-Hungary. 

The iron business in Servia has been showing rather more 
animation during the last month, and the condition of prices 
has been favourable. Import to Belgrade was, for November, 
twenty wagons hoops, bars, and sectional iron, eight wagons wire 
nails, two wagons hardware. Of this quantity only one quarter 
was supplied from Germany, while the remaining lot falls to 
Hungary. 

Considerable firmness prevails on the French iron market, but 
there is also much reserve practised, neither merchants nor makers 
being willing to commit themselves very far ahead, as prices are 
likely to advance. In Paris an upward movement in quotations 
has already been noticeable for girders and bars, the former now 
fetching 175°50f. p.t., while bars are paid with 172f. p.t., which is 
rather remarkable, the demand for the above-named articles being 
not at all strong, but the works are, asa rule, well booked forward, 
and hold very firmly to their quotations, The requirements for 
building purposes have been pretty heavy. For some time past 
an exceedingly brisk trade has been going on in the building line, 
as is shown by official figures, which state an increase of 519 t. for 
September of 1896, consumption in structural iron having amounted 
to no less than 8942 t. 

Business transactions on the Belgian iron market have been 
comparatively limited, at least so far as fresh orders are concerned, 
but this does not intimate that the blast furnace works and mills 
are less active than before ; on the contrary, they are most busy 
executing the contracts formerly secured and replenishing their 
stocks, so that spring may find them well stored. big iron remains 
scarce, on the whole, although output has further increased in 
December, amounting to 35,000 t. forge pig, 6100 t. foundry pig, 
54,500 t. basic, total production being 95,600 t., against 69,595 t. 
in December, 1895, and 92,700 t. in November, 1896. Annual 
production rose from 828,510 t. in 1895, on 990,856 t. in 1896, plus 
being 160,000 t. A further rise in output is sure to take place in 
the course of the present year, additional blast furnaces being 
erected at several establishments, Prices for manufactured iron 
are the same as before. 

The business in iron and steel to Turkey is reported to have 
again improved lately; several pretty large sales have been 
effected, chiefly by Belgian firms, in merchant bars, plates, and 
rolled girders, while Hungary has again commenced to do trade 
in wire nails, for which Salonica isa very good market. 

It speaks well for the healthy condition of the Rhenish-West- 
phalian iron trade that the interruption caused by the holidays has 
scarcely influenced the general demand. Asan advance in prices 
will most likely be agreed on at the next meeting of the rolling- 
mills, consumers are naturally very much inclined to cover their 
requirements as quickly as possible. Hence the continued lively 
demand for most articles of manufactured iron. The recent form- 
ing of a pig iron convention at Dusseldorf has unquestionably in- 
creased the firm tone of the pig iron market ; however, there have 
been but few large purchases made, the mills having previously 
covered their supply for many months. The same is the case in 
theiron ore business, where the former activity has given place to 
a certain quietness, a great number of the mines having orders on 
their books that reach into the last quarter of present year. The 
employment in the steel trade is a brisk one generally, and 
there is also much life stirring in the railway and engineering 
departments, 

atest quotations are:—German foundry pig, No. 1, M. 67; 
No. 3, M. 60 p.t.; white forge pig, M. 59 to 60 p.t.; basic, 
M. 59 p.t.; German Bessemer, M. 61 p.t.; spiegeleisen, M. 64 p.t.; 
Luxemburg forge pig, M. 60 p.t.; bars, i 131; best sorts, 
M. 150 p.t.; girders, M. 115 p.t.; free steel, M. 102 p.t.. free 
Burbach ; sheets, M. 145 to 160 p.t.; boiler plates, M. 177°50 p.t.; 
the same in basic, M. 150 to 160 p.t.; tank plates, M. 160 to 
165 p.t.; the same in basic, M. 130 to 140 p.t.; steel rails, best 
quality, M. 120 p.t.; second quality, M. 110 to 115 p.t. 

In 1895 import to Russia was, in 1000 roubles :—Pit coal, 13,149 ; 
coke, 2404; forge and foundry pig, 4815; bars, 11,800; plates, 
13.064; sheets, 5482; steel, 4291; steel rails, 2169; scythes, 
sickles, and shovels, 2627; machines and apparatuses, 31,019 % 








agricultural machines, 5546 ; parts of machines, 10,704 ; iron boats 











and vessels, 4514 ; articles in metal 23,797. ‘The weight of import 
was, in 1 pud:—Forge and foundry pig iron, 8106; manu- 
factured iron and steel, 18,329 ; small articles in iron and steel, 
2036 ; machines, &c., 5966. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


THE demand for steam coal is very pressing for immediate ship- 
ments, with long stems and prices advancing. House coal con- 
tinues in steady demand, Better inquiry for tin-plates. The iron 
and steel works continue fully employed, with prices very firm. 

Coal: Best steam, 9s. 3d. to 9s. 9d.; seconds, 9s,; house coal, 
best, 1ls.; dock screenings, 5s, 3d.; colliery small, 4s. 9d.; smiths’ 
coal, 6s, 6d.; patent fuel, 10s, oh ages : Scotch warrants, 48s, 8d.; 
hematite warrants, 51s. 7d. f.o.b. Cumberiand: Middlesbrough 
No. 3, 41s. 8d. prompt ; Middlesbrough hematite, 50s, 8d. Iron 
ore: Rubio, 14s, 9d.; 'Tafna, 14s. 6d. Steel: Rails, heavy sections, 
£4 12s, 6d. to £4 15s.; light ditto, £5 5s.; f.0.b. Bessemer steel 
tin-plate bars, £4 12s. 6d.; Siemens steel tin-plate bars, £4 15s.; 
all delivered in the district, cash. ‘Tin-plates: Bessemer steel, 
coke, 10s, 3d. Siemens, coke finish, 10s. 6d. Pitwood: 17s. to 
17s. 6d. London Exchange telegram: Copper, £50; Straits 
tin, £59 5s, Freights steady. 








AMERICAN NOTES. 


(From our own Correspondent.) 


New York, January 6th. 

Business in iron and steel has improved in certain localities, 
The break-up of the steel billet pool, which depressed prices 
suddenly to 15 dols. at mill and possibly less, and which resulted in 
a sudden rush of large orders extending in some cases into next 
autumn, has left this branch of the steel industry without much 
life. Many buyers bought heavily in view of the possibility of a 
reorganisation of the combination. It is asserted to-day that 
upwards of fifty steel mills have had an understanding which will 
soon be made known, and which means that higher prices will 
rule, As to billets, however, it is a question whether any combina- 
tion can preserve prices above competitive rates when the pinch 
comes. During the week very few rails sold at the drop, Rumours 
prevail to-day of large sales within a week or two, but it is usual 
tor a good many companies at this time to provide for the future as 
the Pennsylvania company did. That company, however, will 
need more rails by midsummer. Ore combinations to off-set the 
Rockefeller-Carnegie interest are spoken of, but there is very little 
for such interests to do but reduce ore. Considerable pig-iron has 
been bought this past week for foundry and mill use, but so far 
orders are to come near wants. At Pittsburgh Bessemer is active, 
over one hundred thousand tons have sold within a week at 10 dols. 
Orders for 11,000 tons structural material were placed there. 
Nearly half the Connelsville coke ovens are idle, At Chicago rail 
orders are coming in; at St. Louis business is dull ; at Cleveland 
no announcement is made of next year’s ore prices ; at Cincinnati 
the pig iron market is waiting for the spring demand ; at Birming- 
ham, Ala., 2000 tons pig were exported. ‘There are excellent pro- 
spects for building, not only houses for mechanics, but more impor- 
tant operations are being shaped up. Structural material will be 
wanted at once and the demand must of necessity be continuous 
because of the large amount of new work contemplated. Several 
important railroad enterprises are now before the engineers in 
which warehouse work and terminal improvements will absorb a 
great deal of material. Money is easier in all large centres, though 
deposits are low because of the restricted volume of business, The 
tin-plate industry is in a prosperous condition. Agricultural 
implement requirements are promising to make a strong demand 
on merchant steel producers. The Edison plant at Edison, New 
Jersey, will begin operations soon, The Crane Iron Co. will smelt 
its electrically-produced raw material from the lead ores of 
Northern New Jersey. The success of Edison’s system for electric- 
ally separating metallic iron from its surroundings is assured, and 
the effect on the Eastern iron trade will be very marked, 








THE AMERICAN LINER Paris.—A Reuter telegram from New 
York says that the agent of the American Line has informed 
intending passengers by the Paris, which left for England this 
week, that the vessel would steam under one engine, as she 
strained the other on her last westward passage, 


THe Fastest TRAINS IN GERMANY.—The Rerve Generale des 
Chemins de Ker says these are the express trains between Berlin 
and Hamburg. On this 177 miles of line the grades are very easy 
and the curves are of large radius. Three trains daily leave Berlin 
and reach Hamburg in 3 hours 36 minutes, the average speed 
being 49 miles per hour, not including a stop of 4 minutes at 
Wittenberg and another of 1 minute at Friedrichruh. The average 
speed between these two last stations is 52 miles per hour. The 
normal train hauled is made up of four heavy ‘‘corridor” passenger 
cars, mounted on trucks, and two baggage cars, on six wheels each ; 
the total weight is about 133 metric tons, The locomotive has 
four coupled driving wheels, 6 ‘56ft. in diameter, and is provided 
with a leading truck. The fastest Austrian train is the truin de 
luxe, running between Vienna and Carlsbad. ‘The 283 miles is 
made in 419 minutes, including stops aggregating 40 minutes. 
Deducting these stops, the average speed is about 44 ‘7 miles per 
hour ; this is very good, as some of the grades are heavy and the 
curves are sharp. The train weighs 140 tons, and the locomotive 80 
metric tons, 


A Drrr Bork HoLe.—The deepest bore hole in the world, says 
Mr. C. Zundel, in a late communication to the Industrial Society 
of Mulhouse, is one of 6571ft. below the surface of the soil, made 
at Paruschowitz, near Rybrick, SL al Silesia. The previous record 
for depth was the 5733ft. hole drilled some years ago at Schladebach, 
near Leipzig. The later bore was made in search for coal measures, 
and eighty-three separate seams, some of considerable thickness, 
were a. The hole was 12in. in diameter at the beginning, 
and this was lined with a tube about 0-din. thick ; at a depth of 
230ft., the bore was reduced to 8}in. diameter, and thus continued 
for 351ft. At this point the blue mari encountered became so 
compact that the diamond drill had to be used, and under the 
action of the water the marl swelled to such a degree that the dia- 
meter of the pipe had to be again reduced. The greatest difficulty 
encountered was the great weight of boring-rods as the depth in- 
creased. Though steel was used at a depth of 6560ft. the total 
weight of the tools reached 30,155 lb. Under this weight ruptures 
of the rods were frequent, and an accident of this nature finally 
stopped the work ; about 4500ft. of rods fell to the bottom, and 
being jammed under a part of the tubing it was impossible to with- 
draw it. The diameter of the well at the bottom was 2j}in, Tem- 

erature observations made showed l2deg. Cent., or 53°6deg. 
‘ah., at the surface, and at the depth of 6571ft. the temperature 
reached 69:°3deg. Cent., or 157 deg. Fah. Thisis equivalent to an 
average augmentation of heat of 1 deg. Cent., for every 34°14 m. 
of depth, or ldeg. Fah. for every 63ft. These figures differ 
slightly from those obtained in other deep borings. The increaso 
of heat at Schladebach corresponded to 1 deg. Cent. in 35 45m.; 
that at Sperenberg, near Berlin, to 1 deg. Cent. in 32°51 m.; and at 
the artesian well of Grenelle, at Paris, which is only 1797ft. deep 
and furnishes water at a temperature of 27°70 deg. Cent., it is 
estimated that the increase of heat is equivalent to 1 deg. Cent. in 
31'83m. The boring at Parnschowitz was commenced on March 
26th, 1892, and it reached its maximum depth on May 17th, 1893, 








or in 399 working days. The total cost was 18,800 dols., or about 
2°16 per lineal foot 
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THE PATENT JOURNAL. 
Condensed 


Application for L Letters Patent. 


*,* When inventions have bee been ‘‘ communicated "’ the 
*name and address of the communicating party are 
printed in italics. 

80th December, 1896. 


30,02 4, Composition, F. Wiiste, London, 





80 Lockina Screw Nurs, 8. de la G. Williams 
Coden 
3) 026. Om Motors, I. and T. Cordingley and J. 


Gextth London, 

80,027. ANCE for Tires, E. J. C. Christic, Glasgow. 

30,028. po Fapric, G, C. Downing.—(C. 8. "Rox nberg, 
France.) 

30,029. Brakes for Cycies. L. H. Brinicombe, London. 

30,030. Enemas, W. B. G. Hogg, London. 

30,031. Copyina Lerrers, W. P. Thompson.—(P. 4 
Carnal, Switzerland.) 

30,032. Grate, W. P. Thompson.—{B&. and H. Miinsch, 








Germany.) 

80 033. SuHarts of Venicces, J. K. Pilkington, Liver- 
001, 

80,034. MULTIPLE 
Liverpool. 

30,035. Cork Tues, A. Hagedorn, London. 

30,036. Stoe Device, M. Fluri, Liverpool. 

30, ‘087. ACETYLENE, P. de Résener, London. 

30,088. BranpinG by Heat, T. and W. Cole, London. 

30,039. VaLvEs for PNeumMatic Tires, C. C. Fontaine, 
London. 

30,040. INDIA-RUBBER Goops, M. Lewin, London. 

30,041. Preumatic Tires, R. Wright, London. 

30,042. Drivinc Gear, G, J. J. Caton and P. Langat, 
London. 

30,043. Vatves, J. V. Toll, London. 

80,044. ExpLosion Enaines, J. V. Toll, London. 

30,045. VALVE Mecuanism, J. V. Toll, London. 

20,046. Moron Cars, 0. Imray.-(The General Coum- 
pressed Air Company, United States.) 
80,047. DesULPHURISUING VULCANISED 

Waste, P. A. Duprez, London. 
80,048. InsoLe, A. Maass, London. 
30 049. Brakes for Bicycies, W. L. Stewart, London. 
30,050. Metat Cas_es, B. Edmunds, London 
30,051. Rerurnine the Driprincs of Beer BARRELS, 
S. D. Rhodes, London. 
30,052. Drittinc Macuines, J. C. Taite, London. 
30,053. SpinpLEs, A. Goodwin, London. 
80,054. NON-REFILLABLE Borrt.es, F. L. 
A. Ryan, London. 
80,055. ImpreonatTina Woop, G. F. Lebioda, London. 
30,056. Trousers, A. Cantillon, London. 
80,057. PoLycuRoMATiIc Music Sueets, 8, von Heinrich, 
London. 
80,058. A1rrninG Beps, E. Hildebrandt, London. 
80,059. Crreoucar Grates, H. Briesemeister, London. 
30,060. Piers, G. P. Vilker, London. 


Borina Macuine, A. Rambacher, 
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80,061. EvecrricaL Connectinc Corps, C. H. McEvoy, 
London. 
20,062. Breer Enatnes, A. Parmenter, London. 


80,063. Saietp for Tires, C. Crute and O. J. A. 
Harrison, London. 
30,004. Box Cases, C. W. Luther, London. 


81st December, 1896. 

80,065. ReauLatine Sprep of Tramcars, Sir E. F. Piers, 
Bart., London. 

30 066. Hotprast for Bapy 
London. 

30,067. Repucina Rivas, W. J. Ford and F. W. Powell, 
London. 

80,068. Vert Fasteners, E. Gordon, London. 

80,069. PatreRN MARKER Macuine, J. and ©. H. 
Webb, Chorlton-cum-Hardy. 

80,070. Sewinc Macuinsgs, G. F. Priestley, Halifax. 

30,071. Ferruces for Umprevias, J. R. and F. W. 
Harrison, London. 

80,072. ear ens Saas, F. Holland, Manchester. 

80,073. Batus, J. Shanks, Glasgow 

80,074. HuLLs af SHIps, L. J. Bloomfield and A. Dal- 
rymple, Newcastle-on-Tyne. 

80,075, Or. Motors, A. Marsden, Manchester. 

80,076. Dintnc TaBes, J. Rivett and G. W. Pearson, 
London. 

30,077. Propucina Castinos. J. Burgess and W. A. 
Brodie, Wolverhampton. 

80,078. Waps for Saot Guns, W. James, Birkenhead. 

30,079. Boot BrusHinG Macuing, J. Y. Johnson.—(R. 
J. Stirling, South African Republic.) 

80,080, Fenper Rats, J. Daniel, Halifax. 

30,081. Fotpino Suarts of Venicies, J. Harrop, Man- 
chester. 

80,082. Borter Furnaces, E. J. Duff, Glasgow. 

30,083. Metacuic Toy, J. Lightwood, Handsworth. 

30,084, Cycirs, W. Starley, London. 

30,085. Gas Stoves, H. Bennett, Darlington. 

80,086. Locks, L. Brockmann, Manchester. 

80,087. Vatves, C. H. Berry and F. R. Putz, Man- 
chester. 

30,088, Ececrric CLocks, W. Whitehead, Manchester. 

30,089. Gears and Brakes for Motors, H. H. Chilton, 
Wolverhampton. 

80,090. Sarety Step Lappers, A. Wilson, Accrington. 

30,091. Wrincina Macuines, G. L. Lavington and E. 
A. Wright, London. 

#2, Curtine Too., J. Ramsay, Erith. 

3. Drivina WasHine Macuines, J. Laidlaw and J. 
W. Mac: ‘farlane, Glasgow. 

80,094. Arr Sprina Cycue, H. Fischer, Nottingham. 

30,065. WHeets for Venicies, W. Hastings, Glasgow. 

30,096. Macnines for CLEANING Boots, A. Robertson, 
Glasgow. 

80,097. Brazina Joints, D. Crowther, Huddersfield. 

30,098. Borries, A. House, Bradford. 

30,099. Lamps, J. J. Hudson, Liverpool. 

80,100. Castors for Furniture, W. R. W. 
Bristol. 

80,101. Fenpers, A. Mawson, L. E. Wood, and T. B 
Davis, Birmingham. 

30,102. Bric ks, G. Robertson, P. Jones, and M. 
Convie, Glasgow. 

30,103. Wasuina Raas for Paper, J. H. Annandale, 
Glasgow. 

30,104. Tkapots, W. T. Wheatley and J. 
Sheffield. 

30,105. Potisnine Grass, B. Swinden, Sheffield. 
30,106. Naru-currina Mac HINE, J. Boothman, Man- 
chester, 

30,107, Wier. Rims, R. Turnbull, Newcastle-on-Tyne. 
30,108, Brcyc.es, G. W. Beynon, London. 

80,109. Fire GRarTE, J. D. Wood, London. 

30,110. Horse Curc KING APPARATUS, H. W. T. Doggett 
and J. Me Chesney, London. 

30,111, Street TramcarR, A. McGill, London. 

80,112, FURNACE FIRE Bripar of Bou. ERS, J. Reagan, 
London, 

20,118. Varyina the Sprep of Exectric Motors, H. 
Pieper, fils, London. 

80,114, TiRKs, P. A. Craven, London. 
£0115. Comprninc Puonocrarnus with TELEPHONE 
Crecu Its, V. van H. Obelt, London. 

30,116. NaiLina Macnine for Boots, A. A. Stone, 
London, 

20,117, Frrg-proor Materia, A. Gutensohn, London. 

£0118. Wiret Hus, H. Scorer and R. Twigg, Bir: 
mingham. 

ee Dicctna Apparatus, T. W. Goddard, Waltham 

83. 

Py Broom Bracket, F. PD. Martin, London. 
0,121, Printina Ink, &c., A. J. Boult. —-(E. Maitre, 
France. 

80 122. Cycie Hur Brake, A. J. Edmonds, London. 

30,123. TELEGRAPHING through Casves, A. C. Brown, 
London, 

30,124, REHEATING Steam, H. Steven, London, 

£0,125. CycLe Frames, L. 'Scoftield, London. 

£0,126. Gass, P. H. F. Thomas, London. 
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80,127. Jars, J. Beakbane, London. 

30,128. Trres, W. Healy, London. 

£0,129. Corron Reexs, G. G. Stevens, London. 

30,130. Sprinc SHackie, A. Hunt and J. A. Ford, 
London. 

30,131. Transport of Dry Goons, E. 8. Eden.—(J/. 
Marv, India.) 

80,182. CycLte Gear, J. P. O'Donnell —(VJ. W. W. 
Hopkins, Argentine Republic ) 

30,138. Gas Enoine, W. Askham, London. 

30,134. Gas, J. Schumacher, London. 

40,135, CycLe Tires, Y. Western, Canada. 

30,136, Wrencues, H. Pound, London, 

30,187. Comber Boarps, A. Brauch, London. 

30,188. Sapp.ies, L. Erselius, London. 

30,139. Razor Srrops, KE. T. Hoskins, London. 

30,140. Tkunks, H. A. Norman, Liverpool. 

30,141. Stream Boiter Furnaces, W. Brothers, Man- 
chester. 

30,142. Cuarr Backs, J. Christopherson, London. 

30 143. Lerrer Fives, P. H. Bracher, Liverpool. 

30,144. Repucine Cast ARTICLES, A. F, Cothias, Liver- 


pool. 

— CycLte Drivine Gear, E. Archdeacon, Liver- 
JOO1, 

30,146. Sanirary APPLIANCE, H. Wartmann-Mathieu, 
Liverpool, 

30,147. Fitters, W. Deffries, London. 

30,148. Fiour, G. Plange, London. 

30,149. GLoves, E. Kaiser, London. 

30,150. Bearrnos, H. Wyss, London. 

80,151. Pumps, J. Jacobsen and K. Timon, London. 

30,152. Recoverine Zinc, A. M. Clark.—(R. H. T. 
Biewend and Actien Gesellschaft fiir Zine Industrie 
vormals Wilhelm Grillo, Germany.) 

30,153. INpicatInG Roap GrapieEnts, M. L. J. R. L. de 
Montais, London. 

80,154. BAROMETER, N N. G. Giro, London. 

30.155. FasTENING FLoors, P. Sinzig, London. 

80,156. HoLtow Rims, E J. Post, London. 

30,157. SusPENDING GARMENTS, A. Hilbig, London. 

30,158. Joints of Moror Cars, F. Pilain, London. 

30,159. Sanp Moutpine Toot, J. Auzillon, London. 

30,160. CycLe Sapp.ies, G. H. Follows and C. G. Smed- 
berg, London. 

30.161. PHoTroGRaPHIC PRINTING Paper, M. Jolles and 
L. Lilienfeld, London. 

30,162. Gas Morors, J. A. Romer and H. H. Perkes, 
London. 

30,163. CHarcinc Reservoirs with Gas, O. Imray.— 
(The General Compressed Air Company, United States.) 

30,164. Execrric AccuMULATORS, M. de Contader, 
London. 

30,165, Stove Pipr, G. T. and J. Stanley, Kettering. 
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1. Drivine Cuarys, T. H. Heard, Derby. 

2. Prorection for M1Lk Cans DeposiTep on Gates, J. 
Deeks, London. 

3. Type Writinc Macuines, J. L. 

pool. 

Lusricators, J. Rigby, Liverpool. 

5. Cooxina Urensits, C. Crocker and W. T. Lougher, 
Swansea. 

3. AsceENSION Pipes, T. J. Meek, H. Davidson, and J. 

Southam, Manchester. 

SpinninG Frames, A. Wilson, Belfast. 

. Reapine Macuiyes, W. Doyle, Dublin. 

. Sotupiriep O11 Lamp, 8. Starrett, Waterside, London- 
derry. 

10. Macuine for Cuttino Meat, J. Hunt, Keighley. 

ll. Cycies, W. H. Northcott, London. 

12. E.ectric Morors, R. and W. Neilson, Glasgow. 

13. Bicycte Grip, H. 8. K. Bellairs, Bournemouth, 
West. 

14. Suutrte Guarps, T. Thompson and M. Brooks, 
Burnley. 

15. Evectrric Licut Firrinas, G. W. de Tunzelmann, 
London. 

16. Expanpino Sprina Crank, C. D. Schofield, Brad- 
ford. 

17. Cuimney Por, 
shire. 

18. Paper Fastener, H. Becker, London. 

19. ARGAND Durex Burners, W.G. Potter, London. 

20. Wrinpow Buinp Ro.iers, H. Lomax, Northgate, 
me kburn. 

“TRIPLE” Opener, R. Newsholme, Blackpool. 

22. DrauGut Exc.iuper, R. A. Wood and 8. Richards, 
Ilkeston. 

23. WeicnHinc Macurines, D. Johnston and E. Banks, 
Liverpool. 

24. Wueev Tires, A. Beldam, Liverpool. 

25. Construction of Lock Mecnanism, H. Hansen, 
London. 

26. Cyc_e Sarety Key, J. Spray, Nottingham. 

27. MEASURING Liquips, J. Wilkinson, Derby. 

28. SussTance containing Porassium, K. J. Ball, Ply- 
mouth. 

29. Pneumatic Tires, W. Swain, Manchester. 

30. Coat Wasuina, J. Moore, Glasgow. 

81. DisTiINGuIsHING Letrers for WAITERS, 
Gordon, Scarborough. 

32. ImrratTion Necktie, D. W. Gordon, Scarborough. 

33. ApsusTaARLE TABULATED Rute, D. W. Gordon, 
Scarborough. 

84. SuppLyinc Guucose Syrup, E. L. Newsome, Man- 
chester. 

85. Wet Sprnnino Frames, J. V. Eves, Manchester. 

86. Gratrk Bottom, W. Hellier, London. 

37. GLoves, H. Aitken, Glasgow. 

” BuRNING PowpERED Fuet, 8. A. Everett, Roath, 

Cardiff. 

39. Carpine Enatnes, B. A. Dobson and W. I. Bromi- 
ley, Manchester. 

40. Counters, C. A. Roepke and Roepke and Co., Ld., 
Manchester. 

41. Musica. Boxes, 
Ld., Manchester. 

42. BLIND Rouuers, W. ©. C. Erskine, London. 

48. ELecrric Motors, H. F. “Joel, London. 

44, FURNACE FIRE-BARS, E. P. Davis, Birmingham. 

45, CycLte Huss, G. H. Middleton and G. Macbeth, 
Birmingham. 

46. Doo Bencues, J. Lacey, Bradford. 

47. Knire and Pencii CompBrnation, H. 
Barber, Sunderland. 

48. Dentist’s Bortinc-out AtPparatus, T. 
croft, Uttoxeter, Staffordshire. 

49. Raisino Water, J. Henderson, jun., 
Gillespie, Glasgow. 

50. Drain Traps, D. W. Buchan, Glasgow. 

51. Recorpina BILuiarD Games, A. C. Thomas and 
J. E. Atkinson, Liverpool. 

52. Biock for Woop-workING Macurinss, W. Osmet, 
London. 

53. Buttons, G. Rydill, Dewsbury. 

54, Cyc_e Lamp, G. C. Home, London, 

55. SuoRTHAND TEACHER, J. Jepson, Glossop. 

56. Doors of Asnpits, D. Pilling and J. Greig, London. 

57. Lecainas, E. Lee, London. 

58. Drain Wents, T. W. H. 
Abbott, Birmingham. 

59. PREVENTING WINDOW SasHES Rarriine, J. L. Kirk- 
bride, Birmingham. 

50. SasH Fastener, J. L. Kirkbride, Birmingham. 

61l. Hixaes, J. Whitehead, London. 

62. Frerzine Meat, F, G. M. Brittain and B. W. Glass, 
London. 

68. Tink, T. Carter, London. 

64. Tires, W. G. Armstrong, London. 
65. CycLe Skat ATTACHMENT, W. Wykesmith, Wim- 
borne, Doeset. 
66. AUTOMATICALLY 
London. 

67. Soap Wrappina, J. Watson, London. 

68. SkyLicut Frames, B. R. Gypsou, London. 

69. Lamps, A. Monti, London. 

70. Sapp.es, R. M. Paterson, London. 

71. VeLocirepes, E. R. Fothergill, J. Dexter, and W. 
Laidler, London. 

72. Fiuip Preparation, A. and A. J. B. Cooper, 
London. 


Cantelo, Liver- 


> 


D-1 


J. Goodwin, Longport, Stafford- 


D. W. 


C. A. Roepke and Roepke and Co., 
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. Howl- 
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DiscuaRGIne Orr, L. Chapman, 


73. Pipes, A. Wylie, London. 

74. PeramBu ators, E. Cluff, London. 

75. Cuimney Tops, W. T. Norris, London. 

76. Cramps, A. J. Boult.—(C. David and Son, Austria- 
Hungary.) 

77. “TippLers,” &c., J. Cook and J. F. Hobson, 
London. 

78. Carver Sweerer, R. Haiddan.—(The Bissell Carpet 
Sweeper Co., United States ) 


79. Hooks and Eves Atracument, G. P. “lark, 
London. 

80. AppLyinc Currents, C. E. and E. W. Brown, 
Loudon. 


81. Hratina Air, W. Glover, London. 

82. Makina Spokes, J. Y. Johnson.—(If. 
Cnited States ) 

83. Doors, C. Cockson, Liverpool. 

84, Fastrenina for Doors, A. Woolley, Birmingham. 

85. Tue Stop, A. Woolley, Birmingham. 

$6. Exvecrric Licutine, C. Edwards and E. W. Brown, 
Londor. 

87. Cycres, L. D. d’Iszoro, London. 

88. Cainopes, A. Julien, London. 

89, Ronnpasouts, A. Jenkinson, London. 

90. FLoorcLoin, H. W. Godfrey, Loncon. 

91. INsoxes, Sir E. Sullivan, Bart., London. 

92. CHatnLess Lever Gear, W. Cochrane, Beccles, 
Suffolk. 

98. Cow.s, W. J. Coats, London. 

94. TrEaTmeNT of Iron, J. D. Grey and T. Gwynne, 
London. 

95. INTERNAL ComBusTION EwNaiNnEs, E. 
London. 

96. CycLe Bearina, T. Boyd, London. 
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97. Gas Licuts, G. Bray, Bradford. 

98. Savina Lire at Sea, F. W. Marsh, London. 

99. Moror, A. H. Terry. Londen. 

100. ExtTeNpEep Stair Rop, J. Thompson, Bingley, 
Yorks. 

101. Beams for BLeacuinG, J. Lees and H. Arnold, 

elfast. 

102. PropeLtinc LeveracE, J. Thornton, Redditch. 

103. Sprine Tire, A. Newdigate, Leamington Spa. 

104. Drivine Gear, H. Austin, Wolverhampton. 

105. Seat, H. Shepherd, Failsworth, Lancs. 

106. HorsesHogs, G. C. Wittey, Colchester. 

107. Fitters, W. Bagshaw, Nottingham. 

108. Borr.e, R. Hail, London. 

109. ‘‘NewTon ARMOURED Tire,” A. Newton, Staly- 
bridge. 

110. Lamp, J. Kimberley, Walsall. 

111. Brakes, J. D. Derry, London. 

112. Soap, R. Holliday and Sons, Ld. , and T. Holliday, 
London. 

113. Fincer Stop, B. Brousil, London. 

114. Button Fasteners, T. Sutcliffe, London. 

115. Rop and Bracket, J. Witham and J. T. Clough, 
London. 

11¢. Hoopine Casks, J. Anthon, London. 

117. Preventinc Pickina of Locks, V. 
Brussels. 

118. Drivinc Gear, A. Gower, London. 

119. Propuctna ADVERTISING Desions, E. A. Ingold, 
London. 

120. Stoves, F. Schultz, London. 

121. Furnace Grates, W. P. Thompson .—S. Oettinger, 
Germany.) 

122. Separators, W. P. Thompson.—(G. Daseking, Ger- 
many.) 

123. WasHING MATERIAL, G. Rezek, Liverpool. 

gs oe Bracket and Hus Bearines, 8. Smith, Birming- 
2am. 

125. PENcILs, B. B. Goldsmith and The American Lead 
Pencil Co., Liverpooi. 

126. AUTOMATIC MusicaLiINsTRUMENT, H. E. 
London. 

127. EvectricaLty Brazine Joints, W. S. Simpson, 
London. 

128. Baas, R. Jack, London. 

129. Dynamo Macutinegs, Siemens Bros. and Co., Ld.,¥ 
and E. F. H. H. Lauckert, London. 

130. TeELEGRAPHY, J. M. Barr, London. 

131. Cooxine Rances, C. F. Hubbard, London. 

132. Cooxine Apparatvs, C. F. Hubbard, London. 

133. Pipes, 8. Evans, London. 

134. Stop-moTion for ComBinG MAcHINEs, J. Denby, 
Keighley. 

135. Wueets, A. B. von Odkolek, London. 

136. VaLves, J. T. M. Hircock, London. 

137. Prgeumatic Tires, H. A. and F. K. Woodroffe, 
London. 

138. Transmission of Power, J. Barat, London. 

139. Gas Propucine, F. Trendel and J. Miicke, 
London. 
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140. Disn Stanp, G. C. Phillips, Chelmsford. 

141. Beetiine Ciora, T. Watson, Belfast. 

142. ScriBBLING MACHINE, B. Booth and J. Beaumont, 
Huddersfield. 

143. IncreEastnc Speep of Cycies, R. H. Taylor and 
G. H. Scott, Devonport. 

144 Bicycie Tires, A. Brindley and G. Lister, Leeds. 

145. Foorsa Boor, W. Trusler, Northampton. 

146. Buck.es, H. J. Chatwin, Birmingham. 

147. Covertnc Roiiers of Drawine Frames, J. 
Barbour and 8S. Moody, Belfast. 

148. Drawineo Frame for Fire, J. Barbour, Belfast. 

149. RatcnHet ATTACHMENT for CycLE WHEELS, E. C. 
Laurens, Millbrook, Jersey. 

150. Oven, G. 8S. Tunks, Cardiff. 

— VELOCIPEDE BRAKE, J. Opie, Hayle, Cornwall. 
152. Proputsion and Liagutina of Moror Cars, D. 
Cooper, Derby. 

153. Carpinc Macutng, W. D. Rosencrantz and E. A. 
Leigh, London. 

154. MurrLe Furnace, 8. Shail, Cardiff. 

. Breast Dritt, W. P. and 7. Fox, Sheffield. 

56. Kiosks for ADVERTISING PorRPosks, T. Pease and 

. W. Hudgell, Liverpool. 

57. Lock, J. and T. Hodkinson, Nottingham. 

. WHEEL Tires, T. H. Jones, London. 

59. Letrrer-Box, G. F. Jones, Swansea. 

30. LIMELIGHT INCANDESCENT MANTLE, W. J. Holme, 
Bacup, Lancs. 

161. Drivina Gear of VeLocipepes, J. Hunter and J. 
G. Hassell, Liverpool. 

162. Sash Winpow Fastener, T. and J. C. 
Aberavon. 

163, CycLe Sappte, A. E. Lowenthal, Birmingham. 

164. Rotter Bearinas, H. Loud, London. 

165. Cornet Movurupiece, C. A. Allison.—{B. Witmer 
aad BE. Whaley, Canada ) 

166. CHatn WHEEL, W. P. Fraser, London. 

167. Sappies, W. L. Orpwood, Oxford. 

168. INvisiBLE Brake, C. H. Barr, London. 

169. Cuair Rockers, R. P. Melling, Poulton-le-Fylde, 
Lanes.§ 

170. Preventinc Scace in Borers, B. Waddicar, 

ndon. 

171. Evectric Lieut Fittinas, F. Bathurst, London. 

172. Batt Bearinos, A. F. 8. Tatham, London. 

178. PREVENTING Dim Gass, A. E. J. Biirkel and H. 
L. Ettinghausen, London. 

174. MusicaL Nore Writ1nc, 8S. von Heinrich, London. 

175. WHEEL Tires, R. W. Braddell, London. 

176. MeTatuic Rivets, H. Ashman, London. 

177. Reriectors, R. Jones, London. 

178. Weavine Rippon, J. Cramp, London. 

179. Cycte Brake, A. G. Edwards and J. Baker,. 


London. 2 
180. DecoraTinc Pate Grass, H. Norris, Londowe 
181. Trres, A. 8. —s London. 

182. WHEEL Bearinas, A. Drew and H. Cox, Birming- 





Jones, 


am. 

183. BILLARD TaBLeEs, C. T. Hipkins, Birmingham. 

184. Cover for Barzers’ Heap Rests, J. F. Douérin, 
London. 

185. Cyrcte Hanpies, A. Koch, London. 

186. Hooxep-pown Caps, J., T., and J. Woolfenden, 


187. Hanties for Incanpescent Licutixc, G. Oppen- 
heimer, London. 

188. S1L0-rowers, H. Luther, London. 

189. Furnaces, W. L. Gilder, London. 

190. IncanpEescentT Gas Burners, J. Brookes, Bir- 
mingham. 

191. SEAMING SBEET-METAL VessELS, J. A. Stew rt, 
London. 

192. BorrLe Derecror, J. Meyer, London. 

193. PrevenTING Runaways, H. Dalwigk, A. J. 
Meter, and A. O. Arnold, London. 

194. Boarps, A. I. Crowell, London. 

195. Borr.es, J. V. R. V. Name, London. 

195. TeLemererR, W. L. Wyllie, London. 

197. Makina Giove Fasric, T. E. Murden and W. 
Vaughan, London. 

198. FLoorcioru, F. Walton, London. 

199. FaciuiratinG WericuinG of Propuce, R. Jack, 
London. 

200. ADJUSTABLE Covers for VEHICLES, 
London. 

201 Corkscrew, O. H. C. Voigt, London. 

202. CRANK Mecuanism of Cycies, J. W. Wocd, 
London. 

203. AccumuLators, C. Roderbourg, London. 

204. Acrp, G. Cipri, London. 

£05. MECHANICALLY PROPELLED Sup, J. B. Prudh n, 
London. 

206. CLamrs for Hoipina Croru, H. H. Lake.—{(K. 
Manke, Germany.) 

207. Firinc Mecuanisy, H. 8. Maxim and L. 8 
Lond«n. 

208. CaLenpars, 8. Weghorn, London. 

209. BicycLe Support, A Hill, London. 

210. ATTracHMENTS for Car Steps, C. Mclennon, 
London. 

211 Brakes, R. H. Canfield, London. 

212. ee Movine Apparatus, P. Gautier, 

ndon. 

213. Coatinc MateriAts, A. G. Brookes.(C. M. Gave, 
United States.) 

214. Frame, E. Schtirmann, London. 

215. WHeets, W. Foggo, London. 

216. Warter-TubBe Boi.er, G. F. Jarvis, London. 

217. Centra Bcrrers, W. R. 8. Jones, London. 

218. CycLe Brake Apparatus, E. Rosenwald, Paris, 
France. 

219. Napprinc Macuineg, E. Schweinefleisch, Londcn. 

220. Rotary Encines and Pumps, Sir E. Piers, 
London. 
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221. Pyeumartic Tires, A. G. Brookes.—(/. H. Northrop, 
United States.) 

222. Naits, W. Starley, Coventry. 

223. Latrcugs, T. Edward, Seabrook, Sandgate, Kent. 

224. ManuracTuRE of Ceramic TiLEs, J. E. Biindley, 
Hanley. 

225. CoUNTERSUNK-HOLE Buttons, 8. Hood, Reading. 

226. PNEUMATIC PUNCTURE-PROOF TiRE, F. D. Smith, 
oo ondon- 

A Position Inpicator for Rariways, G. Shann, 

ge 

228. Trusses, H. Collyer, Tunbridge Wells. 

229. Sweepinc InLets to Drain Pipes, T. Kemp, 
London. 

230. CHarGcInG Fares of PassENGERS, 
Glasgow. 

231. Cycre Stanp, A. Fry and A. H. Cattermole, 
London. 

232. Borrtes and Stoprers, C. W. 
chester. 

238. Srrarntnc Mitk, W. von der Nahmer and A. 
von der Nahmer, Manchester. 

“> Mouzz.es for FERRETS, J. Wright, Newton Abbott, 

evon. 

235. Brakes for Motor Cars, W. A. Leggo, jun , Man- 
chester. 

236. CycLe Brakes, C. Hare, Norwich. 

237. Lappet Looms, E. H. Ryon, Manchester. 

238. Gas Burners, H. Marshall, Glasgow. 

239. Wuee zs, G. W. Clark, Birmingham. 

240. InK-wELLs, G. W. Jelfs, Birmingham. 

241. Dust-proor Caps, G. N. Vaughan, Birmingham. 

242. TRAVELLER Rive, 8. Lord and I. Walker, Staly- 


J. Kennedy, 


Davison, Man- 


ridge. 
243. Drivinc WHEELS of Bicycuss, J. J. Green, Hali- 
fax. 


244. GREENHOUSE LonGaRM, A. Lowe, Birmingham. 

245. WHEELs and Brakes, H. S. Carr and E. Schutt, 
Bradford. 

246. - Licut Carpons, A. H. Gibbings, Liver- 
pool. 

247. Breap Boarp, A. E. Pinfold, Bradford. 

248. SuppLyinc EvLectric CurRENT, W. D. 
Manchester. 

249. Propucine Lock Stitcues, R. Graham, Carlisle. 

250. Tires, R. C. B. Hall, Birmingham. 

251. Batrerres, G. W. Harris and R. J. 
Glasgow. 

252. GARMENT, D. MacIntyre, Glasgow. 

258. Scissors, W. Ireland, Glasgow. 

254. Knives, W. Ireland, Glasgow. 

255. Pneumatic Trres, E. Lyon, London. 

256. Crank, F. Dibble, Basingstoke. 

257. Winpows, A. H. Blair, Glasgow. 

258. SasH Fasteners, H. Hawgood, London. 

259. Hanpce Bars, J. H. Carr. Sheffield. 

260. Openine Bort.es, W. Hallam, Shefiield. 

261. Junctions of Tuses, E. J. Abbott and T. W. H. 
Partridge, Birmingham. 

262. TREATING SMOKE, . Ward, Birmingham. 

263. Murr, G. T. Oliver, London. 

264. Burron Makino, H. Birkbeck.—(T. Bohn, United 
States.) 

265. SIGNALLING, G. Griffith, London. 

266. Cicaretre, D. Bray, London. 

267. Boxes, F. Barnett, London. 

268. Lirge-savine Apparatus, H. Kauer, G. P. Fromm, 
and C. Boehringer, London. 

269. Car Brakes, J. C. Devlin, London. 

270. MAKING ErrervescENT Lozences, F. Marsner, 
London. 

271. PREVENTING RapraTion of Heat from BoILers, J. 
Danby, London, 

272. SeconDaRy Batrery Grips, J. J. Rooney, London. 

273. Friction Cuutcues, G. M. Richards, London. 

274. Bevet Gearino, J. Browne, London. 

275. Propuction of PurE ALconoL, J. Jaquemin, W. 
A. Owston, and G. J. Newman, London. 

276. Cycie Rest, J. Roe, London. 

277. Raistne Liquips, J. C. Gelly, London. 

278. GLANs-PENIS Prorector, B. Neunzig, Cologne. 
279. Suow TaB.e, J. Somerville, Canada. 

280. Lire BELTs, "A. W. Alde, Canada. 

281. Sprinc Martrress, T. Perey and T. Savage, . 
London. 

282. Screwine, &c., L. Armanni, London. 

283. Pneumatic Va.ves, C. H. Clark. London. 

284. Unions, J. W. L. and A. E. L. Hepton and T. 
Clarke, London. 

285. Harrpins, F. North, London. 

286. REVERSING SHARE, at Campbell, London. 

287. WovEN MULTIPLE-PLY Fapric, J. Buckler, London. 

288. Brakes for RAILWAY WAcons, J. Phelps, London. 

289. ComBINED CINDER Screen, T. Buck and J. W 
Cottingham, London. 

290. Castine of Meta.s, W. E. May, London. 

291. Rims for WueEets, W. Greenwcod, R. Garland, 
and W. J. Chapman, London. 

292. Repuction of Zinc BLenp Rerractory Orgs, H. 
R. Angel, London. 

293. CommuTator Connections, Siemens Bros. and 
Co., Ltd, and A. Grotefeld, London. 

294. INCANDESCENT Gas BURNERS, O. Kern, London. 

295. MANE TraINER, H. C. Evans, Londen. 

296. Rotary Enoine, F. Bouad and F. Prénat, 
London. 

297. Beps for BinuiaARD TaBtEs, W. Buttery and V. I. 
Feeny, London. 

298, GENERATING Gases, G. Hervieu and L. Macké 
London. 


Watscn, 


Holand, 





jun., Manchester. 





299. Honsusnos, G. C. Topp, London. 





76 


THE ENGINEER 


JAN. 15, 1897. 





— 





800. Fitters, W. H. Wheatley.—(C. 7. Strauss, United 
States.) 
. Frre-arms, J. Rigby and L. E. Atkins, London. 

£02. Winpow Suurrer Fasteners, A. R. Hayward, 
Londor. 

3°38. Moror, W. Lucke, London. 

204. Aceto Derivatives, R. W. James.—(W. J. Mathe- 
son and Co,, Ld., United States.) 

805. CIGARETTE - MAKING Macuinges, A. G. Vale, 
London. 

8¢6. Hooxs and Eves, W. 8. Seymour and J. 8. 
Keller, London. 

807. PapER-MAKING Macuings, H. A. Moses, London. 

808. Nut Locks, A. D. Smith and P. H. Markley, 
London. 

309. Auromatic Wei@Hina Apparatus, W. E. Nicker- 
son, London. 

810. Auromatic WeicHINc Macuines, W. E. Nicker- 
son, London. 

$11. Sewirne Macuines, F. H. Richards, London, 

312. Jomntine Pipes, R. Ewing, London. 

313. Drivine WHeets, J. Muldary and H. R. C. 
Pauling, London. 

: Wee s for Venicirs, W. H. Moore, London. 
5. HorsrsHoes, R. H. Lord, London. 
3. Borries, J. Corp, London. 
7. Roxts, J. L. Lewis, London. 
. UMBRELLAS, J. Vincent, London. 

9. Fiastic Squirts, J. Gage, Liverpool. 

320. UPHOLSTERING Seats, T. Elderkin, Manchester. 

321. _— BoILer Furnaces, W. O. A. Lowe, Liver- 

ol. 

$22. Cement, A. Calladine, Liverpool. 

323. ReapINc Macuines, W. G. Hogan, Liverpool. 

324. Sprinas for CyctE Sapp.gs, W. Parry, Liverpool. 

325. Rivne Sprnpes, W. Lengweiler, Liverpool. 

326. — J. G. Lorrain.—{J. F. Conover, United 
Slates. 

$27. Burners for Cooxrinc Sroves, A. Bohlmark, 
London. 

$28. Burnrino Gasgs, J. Zimmerman, London. 

829. Drivine Gear, W. G. Beatty and H. C. Taplin, 
London. 

330. INcaNDEsceNT Gas Burners, D. W. Sugg, 
London. 

$31. Securtnc Boxes, T. Mead and J. 
London. 

332. Carriers for INCANDESCENT ExLectric Lamps, H. 
M. Salmony, London. 

333. Mourn Gacs, A. W. and H. V. Down, London. 

334. GLass ARTICLES, G. G. M. Hardingham.—(G. W. 
Blair, United States.) 

335. Ectecrric IncaNDEscinc Lamps, J. A. Sinclair, 
London. 

336. INCANDESCENT Lamp Howpers, L. B. Stevens, 
London. 

837. Sarety Lapper Stanp, H. V. Chandler, London. 

838. Skip, &c., for BicycLes, T. R. Farrell, London. 

839. Curtine-our CicaR Wrappers, The Cigar-making 
Machine Company, Ld., and H. Wilkins, London. 

340. Winpino Frame, J. Jackson.—{/J. T. Jackson, 
Russia.) 

841. SIGNALLING on Rattways, E. A. B. Bowden, C. 
M. Jacobs, and G. Barnfield, London. 

842. Tents, H. W. Akroyd, London. 

343. Cusnions for Bittiarp Tasies, C. F. Lowe, 
London. 

844. THICKENING the Enps of Tusgs, T. N. Waller, 


Parker, 


London. 

345. Spark ARRESTER, H. Pasler and P. Hagemann, 
London. 

846. UmsBretias, B. Broughton and J. B. Bright, 
Brighton. d 

847. OpricaL InstTRUMENTs, G. J. and W. J. Wain- 
wright, London. 

848. OpticaL INsTRUMENTs, G. J. and W. J. Wain- 
wright, London. 

849. Cycite Sappies, H. W. Grattan - Plunkett, 
London. 

350. Puncuinc Apparatus for Jacquarps, H. Hill, 
London. 

851. UmBretyas, W. Jones, London. 


6th January, 1897. 


852. Payine Out Evectric Caste, C. 8. Snell, Saltash, 
Cornwall. 

353. Water Lever Inpicator, M. Delmard.—(A. Del- 
mard, Grand Canary.) 

254. ParLour Game, C. W. Hayward, Liverpool. 

355. Partour Game, C. W. Hayward, Liverpool. 

856. Pre Dis, A. J. Gee, Horncastle. 

$57. Fire Lionter, A. 8. Brindley, Grantham. 

858. Brakes for Carriaces, J. Opie, Hayle, Corn- 


wall. 
= oa Brake, J. H. Cole, Innishannon, Co. 
Ay 


rk. 

860. Rorary CuHain Lusricator, T. C. Smith, Salis- 
bury. 

861. TuBE Doveralit, T. Dickinson, Hyde, Cheshire. 

862. ATTACHING WatcHEs to Cycies, F. W. Powell, 
London. 

INCANDESCENT ELECTRIC 

Cashel, Glasgow. 

364. A Toy, G. H. Nield and W. J. Redford, Man- 
chester. 

865, CHAINLESs Gear for Bicycies, E. Deeley, Bir- 
mingham. 

8€6. PreventTinc the Steamine of Winpows, F. H. 
Heath, Birmingham. 

867. Cappres for Hotpinc Gotr Crus, C. Manners, 
Nottingham 

368. Toy WinpMILL, W. G. P. Thompson, London. 

369. AncHorRs, J. Verity, Liverpool. 

870. Saucepan, W. H. Baker, Bilston. 

871. A Copyinc Macuing, C. Carus-Wilson, Carlisle. 

872. BAKESTONE Hanpies, R. Lloyd, Crumlin, near 
Newport, Mon. 

873. Bicycle Brakes, R. Shapley, Gloucestershire. 

874. SELF-PROPELLED VEHICLES, L. Syal, Liverpool. 

875. eee Steam, E. Fidler and C. J. Priest, Liver- 
pool. 

376. Power Hammers, E. S. Brett, Birmingham. 

877. KiTcHEN RancgE, S. Shail, Cardiff. 

378. Hot-airk Ewncines, T. Griffiths, Kinver, Stour- 


Lamp P.ves, 8. C. 


bridge. 
879. CycLe Sreerine Lock, A. Hargreaves, Accring- 
ton. 


Cyciemotor, G. Munro, Brighton. 

OpTaIniInG Cyanipes, A. K. McCosh, Glasgow. 

Deck Scupper, J. Beaton, Glasgow. 

Cycies, W. G. Wrench, Glasgow. 

ALTERNATING CURRENTS, F. M. Lewis, London. 

Pneumatic Tires, F. Wynne, London. 

WRINGING Macuines, R. Berry, Keighley. 

387. Wrencu, J. J. Whittaker, Accrington. 

888. FrnpeR Fire-ovuarD, T. Boustead, Middles- 
brough. 

889. FLusHinc Apparatus, J. G. Pawsey and G. W. 

ock, London. 
£90. Borre Stoprer. T. F. Kelly, London. 
$91. Skirt Hovper, F. R. Graham and J. I. W. Monis, 
ndon. 
392. Pipe, H. Russell, Brighton. 
393. on Evectric Eneroy, C. D. Jenkins, 
mdon. 

£94. InsecTiInc Fiurps, W. H. Hammond and A. 
Pickles, London. 

395. WHEELS, A. T. Andrews, Birmingham. 

396. BicycLe Cuains, A. W. Gregory, London. 

397. Writine Pencit, K. Gengnagel, Silverhill, St. 
Leonards-on-Sea. 

398. ELectric Traction System, J. Schuil, London. 

399. RecepTac.e for Jars, A. George, London. 

400. Crips, C. Smith, London. 

401. Larue Sappies, London. 

402. DIsPLAYING VARIABLE Pictures, C. Fougerat, 
London. 

403. Typewriters, E. W. Hearn, London. 

404. SeLr-HOLDING DousLe Eveavasses, W. F. Stanley, 
London. 

405. — Mecnanism for Cycres, H, P, Hallows, 

mdon, 


380. 
381. 
382. 
383. 
384. 
385. 
386. 





406. nig &c., CiaaRetre Papers, W. F. Mayor, 
ndon. 
407. Steam Generators, W. MacKay, Clydebank, 
Dumbartonshire. 
408. ELastic WHEELS, H. C. Bevan and W. R. James, 
London. 
409. Burnine Liquip Furst, A. A. Humphrey, 
ndon. 
410. Sawinc Strong, G. Wineqz and H. Machepy, 
London. 
Sawina Stone, G. Wineqz and H. Machepy, 
London. 
412. Toot Bar for Latues, W. Hanman and J. McRae, 
London. 
418. Prosectine Successive Puoroarapns, C. Stafford- 
Noble, London. 
414. Leap Line Conrrouiers for Fisaina Nets, T. 
Lindsay, London. 
415. GoveRNING the Power of Enarines, W. Walker, 
Lon¢ on. 
416. Fornaces for Consuminc Smoke, K. Marek, 
London. 
417. Burners for IncanpEscent Lamps, M. Frank, 
London. 
418. CycLe Sapp iss, C. E. Challis, London. 
419. Cycie Sapp.gs, C. E. Challis, London. 
420. Tires and Rims for VEHICLE WHEELS, S. 
Davidson, London. 
421. Tires, 8S. C. Davidson, London. 
422. Treatment of SEAWEED, A. James, London. 
423. Seconpary Vouraic Barreriegs, D. G. FitzGerald, 
London. 
424. Lamp Wicks, H. Salsbury, London. 
425. SeconpaRy Batteries, F. King, London. 
426. Dynamo ELectricaL Macuings, V. A. Fynn, 
London. 
427. PenpuLUM EscaPEeMEnts, W. P. Thompson.—(J/. C. 
Bauer, Germanu.) 
428. Rarz Jornts, J. W. Wilkins, London. 
429. Steam GENERATORS, A. Montupet, London. 
430. Destruction of Hares, &c., A. Gubba, London. 
431. Gamer, J. Marsland, jun.. London. 
432. Brake Suogs, R. E. Phillips.—(4. Brake and T. L. 
Ross, Canada.) 
433. Tires, W. T. Robbins, London. 
434. Moror Car Tires, A. Glaser and T. W. Bewers, 
London. 
435. Remepy for Stomacn Disgases, A. von Wagner, 
London. 
436. CycLe CasE, Tbe Pneumatic Compensation Cycle 
Company, Ltd., and J. E. Webb, London. 
437. WaLkrne Stick Arr Guys, C., J. B., and E. Lane, 
London. 
438. StRarnine Pant, W. Palmer, London. 


Cc. 


7th January, 1897. 


439. INCANDESCENT ELectric Lamps, C. O. Weber and 
I, Frankenberg, Manchester. 

440. Gengrator, J. R. Churchill, Derbyshire. 

441. Sprnntnc FrRaME GuIDE, C. Waud and H. 
Parker, Bradford. 

442. Drivinc MecuanisM, J. and J. A. Thompson, and 
E. G. Guyot, London. 

443. Faprics, W. E. Heys.—(Drey, Simpson and Co, 
France.) 

444. Wasuinc Macuines, J. Shanks and J. MacLean, 
Glasgow. 

445. OprarninGc Nicotine from Toxsacco, R. Mackill, 
Glasgow. 

446. WasHinc Apparatus, S. Morton and W. 8. 
McLennan, Glasgow. 

447. Carpets, J. 8S. Templeton, Glasgow. 

448. Composition, J. Mackill, Glasgow. 

449. Lanterns, W. C. Hughes, London. 

450. SHuTTLE-cuaRDS, J. Whitehead and J. D. Walsh, 
Blackburn. 

451. Sapptes, J. B. Brooks, Birmingham. 

452. SEwaceE PRECIPITATION TaNkKs, W. Bagshaw, 
Nottingham. 

453. Mupeuarp, E. H. Hodson, Birmingham. 

454. Lamps, G. Dowie, Glasgow. 

455. Bicycies, H. Nevill, Southampton. 

456. Denotinc ConpiTIon of Grain, H. Simon, Man- 
chester. 

Fixinc HANDLEs, 

Lincs. 

458. Pipes, J. Darling, Glasgow. 

459. Measurino Metat, J. Darling, Glasgow. 

460. Apsustina Guns, A. J. Holeroft —(C. Renier, South 
Africa.) 

461. Coottnc Sausaces, C. H. Palethorpe and Pale- 
thorpes, Limited, Birmingham. 

462. Axe Sprine, J. J. Duffy, Dublin. 

463. Foor Rest, J. H. Cole, Invishannon, Co. Cork. 

464. Crank, G. Lucid, Dublin. 

465. Sprnnine Macuivery, A. Stell, Keighley. 

466. VaLvE Gear, H. C. Longsdon, W. H. Laycock, 
and J. R. Bottomley, Keighley. 

467. Composire Wasuer, W., T. W., H. L., and G. J. 
Woodall, Manchester. 

468. STEERING ARRANGEMENT, J. Cassels, Stockport. 

469. Fans, A. Wilson, Glasgow. 

470. Brakes, L. and A. Myers, and F. R. Baker, 
Birmingham. 

471. AntmaTED Box, E. Giles, Barnsley. 

472. Banpinos, P. A. Martin, Birmingham. 

473. Birnps, G. H. Creek, London. 

474. Cream Separators, J. A. Woodhead and R. H. 
Southall, Leeds. 

475. CycLe SapDLEs, T. Birnbaum, London. 

476. Resistine Punctures, J. 8. Watkins, London. 

477. DeLtivery Mecuanism, J. C. Russell and G. E. 
Anderson, London. 

478. Junction of Tupes, E. i Birmingham. 

479. ELectrric Arc Lamp, P. H. Howard, London. 

480. Tire Covers, A. 8S. Bowley, London. 

481. Motor Lire Protector, G. F. Vardy, London. 

482. ParLour Game, A. Prowse, London. 

483. Exvecrric Arc Lamp, A. G. Stockwell, Old 
Charlton, Kent. 

484. Cycies, W. G. Hurst and G. Taylor, New 
Brighton, Cheshire. 

485. Stays, A. Gardner, Glasgow. 

486. Cricket Practice, J. Purdy and F. Cooke, 
London, 

487. Preumatic Tires, W. W. Curties, London. 

488. ELecrro-motors, A. W. Marshall, London. 

489. WEIGHING VEHICLES, A. Woodhouse, London. 

490. Deposition of Merat on Pipes, &c., W. Wright, 
London. 

491. Gas Burners, P. Symons, London. 

492. Motor Carriaces, L. and A. Myers, and F. R. 
Baker, Birmingham. 

493. Drivine Cuan, R. W. Smith, Birmingham. 

494. Emprorwery, L. Naundorff, London. 

495. SpeepD Gearine, W. P. Thompson.—(J. Pillon and 
A, Le Melle, France.) 

496. SIGNALLING, J. H. Latham, Liverpool. 

497. Wirnerinc Tea Lear, &c., 8. C. Davidson, 
London. 

498, ELECTROLYTIC TREATMENT, A. Koch, London. 

499. WerIcuHING, F. Williams, London. 

500. Screw Sroprers for Borties, J. J. Varley, 
London. 

501. IncANDESCcING Mep1a Manuractorg, R. Langhans, 
London. 

502. Drivine Gear, E. G. A. Hatschek, London. 

508. Hanpies, A. V. Lenten, London. 

504. Warproses, E. M. Stafford, London. 

505. MaTRix MEcHANISM, The Linotype Co., Ld., and 
J. Place, London. 

506. Moutpine, The Linotype Co., Ld., and W. H. 
Lock, and J. Place, London. 

507. Sappies, W. 8. Richmond, London. 

508. Exastic Tirep Wuees, A. F. von Odkolek, 
London. 

509. Dynamo Exectr:c Macuines, H. H. Greenfell, 
London. 

510. SAacDLEs L. T. Cornell, 
London. 

511. Brakes for Sappues, A. Sydenham and W. T. 
Shaw, London. 


A. Everett, Folkingham, 


for VELOCIPEDEs, 





512. Propucina AceTyLene Gas, (i. Lebrun and F, 
Cornaille, London. 

518. Errectine Ciose of Metatuic Parricies, W. 8, 
Simpson, London. 

514. Securina Pneumatic Tires, H. C. Seddon, 
London. 

515. Measurina Mortons for Looms, J. Anderton, 
London. 

516. Exrractinc Go_p from CrusHep Org, A. 8. F. 
Robinson, London. 

517. Arr or Liquip VALvE, F. Pudney, London, 

518. Tarp Vatve Gear for Steam Enaines, J. Marshall, 
London. 

519. Crimprna or Curtinc Hair, M. A. Campbell, 
London. 

520. Coin-rrEED Gas Meresrs, R. T. and J. G. Glover, 
London. 








SELECTED AMERICAN PATENTE. 
From the United States Patent Office Official Gasette 


567,766. Ratcner Wrencu, M. Fisk, Houston, Ter.— 
Filed July 20th, 1896. 

Claim —In the wrench described, the handle having 
the bifurcation and the journal apertures at one end, 
the rotary annular cam device arranged in the bifur- 
cation of the hancle and having the cam surfaces at 
its inner side and teeth at its outer side, a pawl carried 
by the handle and engaging the teeth of the cam 
device, the tubular roller guiding and adjusting device 
arranged within the cam device and journalled in the 


567,766. ] 


apertures of the handle and having radial apertures 
reduced at their inner ends and also having a flange 
at one end and threads at its opposite end and a 
threaded ring thereon, and rollers arranged in said 
apertures and adapted to engage an article to be 
turned and be engaged by the cam surfaces of the cam 
device, substantially as and for the purpose specified. 


567,793. Tappine Heap, J. Riddell, Schenectady, N.Y. 
—Filed April 6th, 1896. 

Claim.—The combination with the rotary spindle 
of a drill press, or other machine, of a fixed casing 
screwed to the quill of the drill press, a rotary casing 
screwed to the rotary spindle, a clutch section nor- 


| 567793 ) 














mally out of engagement with said rotary casing and 
adapted to be moved into and held in engagement 
with said rotary casing, a tap secured to said clutch 








section, and a train of gearing mounted in the fixed | 


casing and geared to the rotary casing and adapted to 
be moved into engagement with the said clutch sec- 


tion and tap on the upward feed of the machine, to | 


quickly return the tap, as herein set forth. 


567,848. Cuarorne Apparatvs, H. H. Campbell, Harris- 
burg, Pa.—Filed July 31st, 1894. 

Clain.—{1) The combination of a melting furnace, a 
suspended tilting charging box, mechanism by which 
the charging box is movable vertically in front of the 
furnace, and a rest on the furnace, situate in the path 
of vertical motion of the charging box and adapted to 
engage and tilt the same into position to discharge 
the contents thereof; substantially as described. (2) 
The combination of a tilting melting furnace, a sus- 


567,848.) 





KS 


ORS TCIsIOSO” oa 
IN 





pended tilting charging box, mechanism by which 
the charging box is movable vertically in front of the 
furnace, a rest on the furnace, and a projection on the 
charging box adapted to engage said rest and to cause 
the box to tilt when lowered, said projection being 
situate back of the centre of gravity of the box; sub- 
stantially as described. 


568,262. Incanpescest Lamp, J. 7. Lister, Cleve- 
land, Ohio.—Filed Apri 25th, 1896. 

Claim.—In an incandescent lamp, the combination 

with a shell, of a pair of filaments and circuit terminals 





therefor, the circuit terminals for one filament being 
at one end of the shell, and the circuit terminals for 


the other filament being at the other end of the shell, 
substantially as set forth. 


568,045, Resistance Governor, 0. Sendtner, Dora- 
binan, Austria-Hungary. —Filed January 31st, 1896, 

Claim.—(1) In a resistance governor, the combina- 
tion of a disc, provided with wings or blades on the 
circumference aud rotating in a casing, a valve 
whereby liquid may be admitted into the casing, and 
means for the discharge of the admitted liquid. (2) 
In a resistance governor, the combination of a disc, 





revolving in a casing, a valve for admitting liquid to 
the casing, a centrifugal governor maintaining the 
valve closed when it is running at normal pov | but 
opening the valve when speed is unduly accelerated, 
and admitting an amount of liquid to the casing, 
which is proportional to the amount of acceleration 
above the normal. 


568,184. MATERIAL AND Process ror INCANDESCING 
Manties, W. L. Voelker, Elizaleth, N.J.—Filed 
May 19th, 1896. 

Claim.—(1) A material for use in making incan- 
descing mantles, consisting of the oxides of magnesium 
and calcium, first combined in the proportions sub- 
stantially as hereinbefore specified and then fused at 
high temperatures, substantially as described. (2) A 
material tee use in the manufacture of incandescing 
mantles, consisting of the oxides of magnesium and 
calcium intimately mixed together in the proportions, 
substantially as hereinbefore specified, and of traces 
of colour-producing mineral oxides, and all fused 





together at high temperatures, substantially as 
described. (3) The process of manufacturing materials 
for producing i d , consisting in mixing 
together the oxides of magnesium and calcium sub- 
stantially in the proportions hereinbefore specified, 
and then heating the combined materials to a very 
high temperature, substantially as and for the purpose 
specified. (4) A material for the manufacture cf 
incandescents, consisting of the oxides of magnesium 
and calcium combined and fused in the proportions 
substantially as hereinbefore specified, and of a 
viscous carbonisable joining material, substantially as 
described. 











© Erps's CocoaA.—GRATEFUL AND ComrortTine.—" By @ 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful ——— of the fine properties of well- 
selected oa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame.”— 
Civil Service Gazette.— Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps anp Co., Ltd., 
Homeopathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A_ thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active ss being a 

mtle nerve stimulant, supplies the needed energy 
without unduly exciting the system.—{ADvtT 
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THE NITROGENOUS BY-PRODUCTS OF GAS- 
WORKS. 


Tux parliamentary returns of the gas undertakings of 
the United Kingdom, issued in December last, have 
already been noticed in our annual retrospect of gas 
supply. We therein directed attention to the very con- 
siderable source of revenue to the undertakings which the 
gales of residuals afforded. The returns then in our hands 
related to periods prior to March 25th, 1896, and since 
that date an unexampled depression has prevailed in the 
markets for some of the most valuable gasworks residuals. 
The full effect of this depression on the gas industry may 
not be known until the issue of the parliamentary returns, 
at the close of this year; but there is no shadow of doubt 
that the loss of revenue to the undertakings is very serious, 
and that vigorous and prompt measures are needed to 
yepair it. A glance at the existing conditions of gas 
manufacture in this country will demonstrate that we are 
not exaggerating the extreme gravity of the present crisis. 
The illuminating gas of English gasworks bears, weight 
for weight, a relatively insignificant ratio to the raw 
material required for its production, since, under the most 
divergent manufacturing conditions, the weight of gas will 
be only 12 to 20 per cent. of the weight of coal carbonised. 
At least four-fifths of the weight of the coal will therefore 
be distributed among the various waste or subsidiary pro- 
ducts. It is evident that the preponderance of these 
products over the staple product of the gas industry must 
leave its commercial success to a very large degree 
dependent on their economical disposal and utilisation. If 
the subsidiary products or residuals be valueless, the 
staple product, gas, must bear the whole of the manufac- 
turing expenses and the whole cost of five times its 
weight of raw material. So great a burden must in- 
3 evitably put it at a great disadvantage in the competition 
with less heavily handicapped rivals. The weight of gas 
obtainable from coal, coke, or oil by newer processes 
greatly exceeds that of the by-products, and ceteris 
paribus, the coal gas process can only successfully com- 
pete with them and other systems of lighting if its large 
crop of residuals can be disposed of to advantage. The 
coal gas industry has been well nigh extinguished in many 
of the United States by the advent of carburetted water 
gas, but coal gas still holds its own in this country, and 
does so solely by reason of the commercial utilisation of 
the residuals or by-products of its manufacture. There- 
fore, fair returns from the sale of by-products are indis- 
pensable to the prosperity, and, indeed, the existence of 
one of our large and essentially national industries, and 
asa first step towards seeking a remedy for depression 
we must clearly comprehend the conditions which control 
their prices. 

The most important by-products of gasworks are coke, 
tar, and ammoniacal liquor. The value of coke in any 
district is controlled by the current prices of coal or other 
fuel. The value of tar fluctuates with the state of 
activity of the market for chemicals, of many of which it 
is the readiest raw material. When chemical industries 
are depressed, many gasworks find it more economical to 
use tar as fuel than to dispose of it to the distilleries and 
chemical works. However depressed be the market. the 
gas manager cannot refrain from producing coke and tar, 
and the same may be said of ammoniacal liquor. The 
latter is the commonest source of ammoniacal products in 
this country. Tar and ammonia are now recovered as by- 
products in many other industries, but the recovery in 
such cases may be interrupted so soon as it becomes un- 
remunerative. It is, however, essential to the proper 
cleansing and purification of coal gas prior to distribution 
that tar and ammonia should be entirely removed from it, 
and therefore the gas manager cannot restrict the amount 
of either which he obtains. In the face of an overstocked 
market, tar may, as we have already said, be consigned to 
the furnaces. There is, however, no such convenient 
outlet for a surplus of ammoniacal liquor should ammo- 
niacal products be over-abundant. The difficulty of the 
gas engineer’s position with regard to ammoniacal liquor 
will be made evident by a consideration of its origin and 
utilisation. 

, English gas coals contain from 1 per cent. to 2 per 
3 cent. of nitrogen, of which about one-seventh is ordinarily 
. found combined in the form of ammonia in the crude 
gas. The ammonia, with other constituents of the crude 
gas, is removed therefrom by the processes of condensa- 
tion and scrubbing or washing, and is then contained in 
the complex aqueous solution known as ammoniacal 
liquor, of which it forms the most valuable component. 
It is recovered in the form of some ammonium salt from 
the liquor. The salt ordinarily produced is ammonium 
sulphate, but occasionally some other, ¢.g., the nitrate, 
may be made in response to a temporary call for it. 
Prices will, however, rapidly adjust themselves according 
to the laws of supply and demand; and we may safely 
assume that the value of the ammonia in ammoniacal 
products is indicated by the current price of ammonium 
sulphate. For estimating the value of the ammonia in 
coal gas, we will, therefore, consider that it is worked up 
solely into that salt. At the close of last year ammo- 
nium sulphate was quoted at a little over £7 10s. per 
ton ; while at the close of 1895 the price was £8 11s. 3d., 
and six months earlier it was £9 15s. During that six 
ga strangely enough, the largest gas undertaking in 
ey kingdom was withholding the bulk of its production 
: pe sulphate from the market, and was storing 
x. much expense in a vain attempt to inflate its value. 
be bs production of ammonium sulphate from ammo- 
si . iquor in works where complete recovery of ammo- 
sn effected accounts for only one-seventh of the 
the ~ = the coal, or about *025 per cent. of 
si eight of coal carbonised. Assuming that the 
Works ot r completely recovered in all the gas- 
Te tons < the United Kingdom, no less than 30,000 
hw nitrogen, combined in the form of ammo- 
E me should have been at the disposal of these gas- 

130, a00 the year 1896. This quantity would yield 
wv tons of ammonium sulphate. The average value 
























of that product was about £1 15s. per ton less in 1896 
than in 1895, therefore the net loss of potential revenue 
in 1896 to the gas undertakings of the United Kingdom 
due to the diminished value of ammonium sulphate, 
exceeded £200,000. The consideration of means by 
which this loss may be made good in subsequent years 
brings us back to the general question of the distribution 
of the matter constituting coal among the products of its 
carbonisation, and in particular to the question of the 
distribution of the nitrogen. 

We have seen that only one seventh of the nitrogen of the 
coal is ordinarily recovered in the form of ammonia from 
coal gas. Nearly one-half of the nitrogen of the coal 
remains in the coke, and various schemes have been pro- 
posed for increasing the amount of ammonia in the gas 
at the expense of the nitrogen of the coke, in which it is 
useless. The prevailing low value of ammonia has at the 
present time diverted attention from them. There is a 
small amount of nitrogen locked up in coal tar, but the 
problem of its recovery may be left to the tar distiller. 
Nearly the whole of the nitrogen of the coal so far 
unaccounted for will be found as such in the gas, 
but a small amount may be recovered in the form 
of cyanogen or compounds thereof. The amount of 
nitrogen which may be so recovered is only about 
one-seventieth of that in the coal, or about 0°025 per 
cent. of the weight of coal carbonised. Though so small 
a fraction of the coal, this nitrogen can no longer be 
neglected, because cyanogen is a combination into which 
it is difficult to coax that inert element, and certain 
compounds of cyanogen are in great demand at the 
present time. We allude to the cyanides of the alkali 
metals, potassium and sodium, which are used in- 
differently in large quantities for the extraction of gold 
from its ores. A solution containing only 0°25 per cent. 
of potassium cyanide, or a rather lower percentage of 
sodium cyanide, will dissolve out from low grade ores 
such as occur in the South African gold fields from 70 to 
90 per cent. of the gold they contain. It has been found 
that about 40 1b. of potassium cyanide will be consumed 
in the extraction of 11b. of gold from such ores. Pyritic 
gold ores need preliminary treatment, and cupriferous 
ores are wasteful of the cyanide; but, generally speaking, 
cyanide extraction is applicable to a large proportion of 
low grade gold ores. At the close of 1896 potassium 
cyanide—98 per cent.—was worth 113d. per lb., whereas 
at the close of the previous year it was worth 1s. 4d. per 
lb. The demand for potassium and sodium cyanides, 
caused by their use for gold extraction, has opened up 
many new sources of supply, and their prices have 
already dropped somewhat. In general it may be said 
that the cyanogen of the commercial cyanides has at 
one stage of their production passed through the form 
either of ferrocyanide or of sulphocyanate. Ferrocyanide 
is at present more cheaply convertible to cyanide than is 
sulphocyanate, but the advent of a new process may at 
any moment reverse their positions as sources of cyanide. 
For the present, however, the aim is to obtain wherever 
practicable ferrocyanide as the stepping-stone to the 
commercial cyanides. 

Ammonia and cyanogen both contain nitrogen, yet the 
commercial value of the nitrogen in the two forms is very 
different. The percentages of nitrogen in ammonium 
sulphate and in potassium cyanide are almost identical ; 
but at the close of last year the latter substance fetched 
nearly fifteen times the price of the former. There are 
processes now at work for the conversion of ammonia 
to cyanide by the intermediate formation of sulpho- 
cyanate, but the ratio between the values of the nitrogen in 
the form of ammonia and in the form of cyanogen proves 
thatthe conversion is costly. Seeing that gasworks of neces- 
sity produce ammonium compounds, of which thereis nowa 
plethora, self-interest should dictate to those responsible 
for their management, the policy of fostering researches 
which may culminate in the discovery of a cheap process 
for the conversion of ammonia to cyanogen. In the 
meantime the cyanogen already to hand in the gas must 
no longer be neglected. As already pointed out, it 
accounts for but a small proportion of the nitrogen of the 
coal, yet if this cyanogen were recovered throughout the 
gasworks of the United Kingdom and converted to 
potassium cyanide no less than 14,000 tons of that 
product would annually result. A very great fall in the 
prices of cyanides might occur before the value of such a 
quantity would be less than one million sterling. Had 
the recovery of so valuable a by-product from coal gas 
rested on mechanical rather than on chemical principles, 
the gas engineer would long since have achieved it. The 
services of a trained chemist are, however, too seldom 
sought in a modern gasworks, and the mere gas tester, 
who often usurps that title, is quite incompetent to solve 
the recondite problems which the recovery of cyanogen 
from so complex a mixture as coal gas presents. 

Let us briefly glance at what has already been done 
towards the recovery of cyanogen from coal gas, and we 
will now only consider processes which aim at the pro- 
duction of ferrocyanide as the most suitable form for 
conversion to commercial potassium or sodium cyanide. 
In 1891 a specification was filed by W. L. Rowland, of 
Philadelphia, U.S.A., for ‘“‘A Process for Recovering 
Cyanides from Coal Gas.” The features of this process 
are the addition of an iron salt to the water or liquor with 
which the washer is filled, and the working up of the ferro- 
cyanide found in such liquor when it is run off, into com- 
mercial potassium or sodium ferrocyanide. The whole 
of the cyanogen which enters the washer is retained by 
the iron, which forms with it and the ammonia of the 
liquor ammonium ferrocyanide. The ordinary washer or 
scrubber may be used for the process, and the recovery of 
the ferrocyanide is effected along with the recovery of the 
ammonia. In these and other important points the 
cyanogen recovery process introduced at the Beckton 
Gasworks about two years ago, is absolutely identical 
with that protected by Rowland. In May, 1892, W. Foulis, 
of Glasgow, protected an invention for obtaining cyanides 
from illuminating and heating gas. The salient feature of 





the invention is the scrubbing of the gas after it has 





passed through the ordinary washers, and is therefore free 
from ammonia, with a solution of potassium or sodium 
carbonate, bearing in suspension carbonate or oxide of 
iron. A suitable method of preparing the scrubbing 
medium, and suitable patterns of scrubbers, are described 
in the specification. The cyanogen is removed from the 
gas by the scrubbing medium, wherein it is found as 
potassium or sodium ferrocyanide, which is recovered as 
such. The third process to which we will refer is the 
dry one, devised by Knublauch. The extraction of 
cyanogen is carried out by it at a later stage. The gas is 
thoroughly washed, and the ammonia completely removed 
from it in the ordinary way, In the usual course of gas- 
works’ procedure it would pass to the purifying vessels, 
the first one of which is in the English routine charged 
with slaked lime, and the second one with hydrated ferric 
oxide. Continental practice often reverses the relative 
positions of the lime and ferric oxide vessels. Either 
material will remove cyanogen from gas; but it can only 
be readily recovered from ferric oxide. Knublauch there- 
fore places a purifying vessel charged with ferric oxide 
first in the series and converts the cyanogen, which 
that material retains as ferrocyanide, to the sodium or 
potassium salt. 

The three processes we have mentioned have been tried 
on a fairly extensive scale, and exemplify three distinct 
views as to the best means of recovering cyanogen from 
gas. The Beckton process attacks the gas at the 
earliest possible moment after it leaves the retorts. 
It requires only the pattern of washer - scrubber, 
which is commonly used for the extraction of 
ammonia from gas, and is therefore familiar to the gas 
engineer. The ammonia and cyanogen are removed 
from the gas simultaneously and retained in the liquor. 
Their recovery from that olla podrida will not directly 
fall on the gas engineer, but on the liquor works chemist. 
The whole of the cyanogen in the gas entering the 
scrubbers may be recovered by this process, and 
therefore it deserves consideration. It is crude in 
the extreme, but does not introduce new apparatus to 
the gasworks, and lifts from the shoulders of the 
gas manager, who is seldom a chemist, the chief 
burden of the extraction. Foulis, on the contrary, 
uses a special washing or scrubbing apparatus, but 
secures commercial potassium or sodium ferrocyanide by 
simple operations, the routine of which may readily be 
learned by the gas engineer. It should be noted, how- 
ever, that the gas is not attacked at so early a stage as it 
is by the Beckton process, and that only the cyanogen 
which passes out of the ordinary scrubbers with the gas 
is recoverable. This remark applies also to Knublauch’s 
dry process, which demands a change in the customary 
order of the purifying vessels, and will, therefore, not 
commend itself to gas managers who have learnt by rule- 
of-thumb one system of purification. The fates of these 
three processes must be to a very great extent deter- 
mined by the economy with which the strictly chemical 
manufacturing process peculiar to each of them is carried 
out. Let us make the position clear. The Beckton 
process will be favoured by cheap recovery of ferro- 
cyanide from the scrubber liquor, the Foulis process by 
cheap preparation of the scrubbing medium, and the 
Knublauch process by cheap recovery of ferrocyanide 
from the ferric oxide. On a subsequent occasion we 
may find opportunity to indicate more particularly the 
respective merits of these and other processes for 
recovering from coal gas its quota of cyanogen and other 
nitrogen compounds. 








ATTACK ON FORTIFICATIONS BY SHIPS. 





In the ‘‘ Notes on the Year’s Naval Progress,” just 
sent out by the United States Navy Intelligence Depart- 
ment, are some very valuable notes on European matters, 
such as the United States representatives obtain more 
easily than those of any European Power. Among these 
is an interesting account of experimental firing carried on 
by French men-of-war against coast forts. 

Toward the end of January last the French ships 
Amiral Duperré and Sfax carried out some experimental 
firing against a specially erected fortification on the “‘ Ile 
de Levant,” in accordance with an agreement arrived at 
between the Navy and War Departments. The Amiral 
Duperré and the Sfax had each been directed to carry out 
several series of firing, during which the course, the 
speed, the end to be attempted, and the nature of the 
firing were changed, each series occupying about three- 
quarters of an hour. During the experiments, which 
lasted altogether six hours, more than 1000 shots were 
fired from 34, 16,14, and 10 cm. (13°83, 6°2, 5°5, and 
3°9in.) guns, which works out at a little over two shots a 
minute per ship, a certain number of shell being filled 
with mélinite. As it was necessary to examine the effects 
of the fire after each series, the experiments had to be 
spread over a period of three days. The fortifications con- 
sisted of two batteries constructed by the engineers after 
the most approved fashion, and in these were represented 
very accurately, by models and dummies, the guns with 
their gun detachments and accessories. In each battery 
was simulated an armament of eight guns, four of heavy, 
and four of medium calibre. One of the batteries on the 
slope of the island had an altitude of 65ft., the second, 
crowning the crest of the island, had a command of 328ft. 
More than half the dummies of the gun detachments were 
hit, and about one quarter of the guns were dismounted 
or more or less damaged. The harm done to the forts 
themselves was insignificant, both from the shells filled 
with mélinite and those filled with black powder. The 
mélinite shells, which burst into very small pieces, would 
have been particularly deadly to the personnel. Some 
fragments were found at more than 1000 yards from the 
batteries, proving the enormous initial velocity produced 
by the explosion. 





Attention might be called to the advantages that forts 
possess in being able to draw on a practically unlimited 
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upply of men and ammunition, and also that the defence 
would continue as long as the work is tenable and a gun 
remains fit to fire. To dismount a few guns and put out 
of action a fair number of their gunners—who could 
have been replaced from others held in reserve—it is 
estimated that the Sfax and the Amiral Duperré found 
it necessary to fire 39 tons weight of projectiles. During 
the last continental war it was calculated that for every 
man killed his weight in metal had to be fired, but in the 
experiments under consideration not less than nine or 
ten times his weight in metal was required to remove 
one man of the defence. Such are the disadvantageous 
conditions under which ships are placed when contending 
against well constructed fortifications. If, on the other 
hand, we suppose that the sixteen guns which served as 
a target had replied to the fire of the Amiral Duperré 
and the Sfax, we may presume that the two vessels 
would have been several times hit, and have received 
some serious damage. A single shell of 240 mm. (9-5in.) 
fired from the commanding position of the battery on the 
crest would have been most dangerous to the armoured 
decks, and in any case would have produced destructive 
results. 

Experiments of just the opposite nature, viz., the 
attack of land batteries on ships, were made toward the 
middle of June at Fort Chevagnac, in Cherbourg, a16 cm. 
(7°48in.) gun being used with mélinite shell. For a 
target the old ship La Galissoni¢re was used, to which 
steel plates had been fixed specially for the occasion. 
Four shells were fired from the fort and pierced the hull 
of the vessel, the water-tight bulkheads being completely 
traversed by the projectiles. In the interior the gun 
deck was strewn wilth débris of all kinds. Of the two 
sheep which had been placed on board the warship, one 
was killed, its back having been carried away by the 
bursting of one of the shells; the other was safe and 
sound. It was thought that they would both have been 
killed by the shock caused to the vessel by these experi- 
ments. From this it is concluded that a man would also 
be able to resist the shock. On the other hand, fragments 
of shell caused great damage, and penetrated to almost 
every part of the vessel. These experiments are finished 
for a time, but probably will be continued later on 
another part of the vessel. 

The above trials are both important and interesting. 
Nevertheless, the accounts leave much to be wished for. 
So far as we are concerned, the ‘‘ lumping ” of the results 
obtained by the ships against the batteries with 65ft. and 
828ft. command deprives them of most of their value. 
The former command is found almost everywhere. the 
latter in comparatively few ports. The injury effected in 
the case of the first-named would be very much greater 
than in the latter, which would be considered almost 
secure against ship’s fire. On the other hand, the state- 
ment of the damage that might probably be effected by 
plunging fire against the ship's decks from the high posi- 
tion needs qualification. A rough average rule is that an 
armoured deck resists the same fire striking it at 10 deg. 
with its face—or 80 deg. with the normal—that the same 
ship’s vertical armour resists directly. This law has 
actually governed the thickness given to some ships’ 
armoured decks, and although it is wide of the mark in 
many ships, the tendency in modern structures has been 
for deck armour greatly to gain in proportion to side 
armour, so that the 10 deg. law rather under-esti- 
mates the deck. To apply it, the ship must be struck by 
plunging fire at a greater angle of descent than 10 deg. to 
make the deck more vulnerable than the side. Now, for 
a command of 328ft., the ship would have to approach 
to well within 650 yards range, and some ships much 
closer, to cause their deck armour to be more vulnerable 
than their sides. However, it goes without saying that 
short of perforating the actual armoured deck, a ship is 
open to such damage on and above her decks, that we so 
far agree with the statement as to admit that plunging 
fire, even at less than 10deg., is an ugly attack for the 
ship, though not for the armoured deck itself. It is 
curious to note, in considering the two experiments 
together, that while the ship is at so great a disadvantage, 
the particular feature of loss of life compared with that 
in the fort is not quite so great as might be expected. 
Half in each case were struck; that is, half the dummies 
on shore and one poor sheep out of two. It is needless 
to say that this bare proportion is worth very little, 
because we imagine that the dummies’ losses were very 
unevenly distributed. We should expect those in the 
higher battery to suffer very little indeed, and we may 
imagine the sheep had a narrow escape. It can hardly 
be supposed that fifty out of a hundred would have 
escaped. The point of interest is the condition under 
which that particular sheep was placed. If between 
decks, exposed to mélinite shell attack, it shows that the 
gas is not so poisonous as we have been led to suppose ; 
but, as noted above, all is left in tantalising imperfection. 
It seems hard to expose so timid a creature as a sheep to 
such a rough treatment. In the Glatton trial a goat was 
placed in the turret attacked. Supposing the goat to repre- 
sent the British tar, is the French sailor duly represented 
by a sheep? We question it. Is it a good moral or bad 
physical compliment to him? If we might make a 
—— we think that a ram would fill the situation 

etter. 








MARITIME IMPROVEMENTS AT DUNKIRK. 


ALrHoUuGH not of the same importance as Marseilles, the 
Liverpool of France, nor of Bordeaux either, the town of 
Dunkirk has recently turned its attention to the extension 
and improvement of its harbour and dock accommodation, 
especially of the latter. The daily increase in the size of 
vessels—ships of war and peaceable mail boats and merchant- 
men—alike demands greater and more suitable facilities for 
building, loading, and unloading, and particularly for repair- 
ing and refitting when damaged by foreign foes, storms, and 
tempests, accidents on the deep, or the unavoidable deterio- 
ration of ordinary wear and tear. Of the three dimensions— 
length, breadth, and depth—all of which must be propor- 
tionately augmented in a great number of the existing docks 


of all nations, the last is the most onerous and the most 
costly to comply with. The mere lengthening of a dock, 
without interfering in any other way with its former capacity, 
is a very simple affair, provided always the site is favourable 
for the purpose. But when the existing breadth and 
depth are no longer available, and are found inade- 
quate to the wants of the shipping frequenting the port, 
it is a question either of supplying the deficiency 
or of witnessing the trade abandoning the locality, 
and giving the preference to another harbour pro- 
vided with the necessary requirements. There is no lack of 
proof of changes of this description, either at home or abroad. 
There are numerous instances in which ports have been 
abandoned by shipping, not only for the reasons given above, 
but from the occurrence of a very common cause, that of 
silting up. Where this action takes place—and it is generally 
in progress in most ports—it is a simple question of the cost 
of the dredging against that of the dues derived from the 
vessels using the shelter. Dredging—unless, perhaps, when 
rock is to be removed—when once required, is usually a per- 
manent and always an expensive operation, and it is no 
wonder that it has sometimes been so heavy as to become, 
under the circumstances, impracticable. 

Dunkirk, or the “kirk of the dunes,” from its exposed 
position in the north of the Straits of Dover, has passed 
through a long series of vicissitudes. For over three hundred 
years it was a constant source of contention between England, 
France and Spain, and its final restoration to its legitimate 
owners is a notorious matter of history. It is just a century 
ago since to re-make the place, in a strict sense a seaport, the 
inhabitants were compelled to clear out the harbour, which 
had been filled up by one or other of their ever active enemies. 
At present the town is a great northern emporium of France, 
a railway centre of considerable importance, and very closely 
connected with an extensive system of inland navigation. 
Until very recently, the largest dry dock in France measured 
600ft. in length. The present and latest work of a similar 
description at Dunkirk surpasses the former undertaking by 
over 60ft., and has an available width of nearly 100ft. One 
of the improvements to the port, which has been some four 
years in construction, and is now rapidly approaching its 
termination, is the new eastern jetty, a little more than half 
a mile in total length. It is built partly of concrete blocks 
and partly of solid masonry. 

The improvement and extension of the docks, quays, slip- 
ways, and general accommodation for maritime traffic, neces- 
sitated a commensurate advance in the machinery and appli- 
ances for utilising the advantages offered to the trading 
vessels frequenting the locality. It became a question of ascer- 
taining, under the existing conditions, what were the best 
means for procuring the power required to work the hoists, 
cranes, and other engines, placed at intervals along a range of 
quay measuring more than half a mile fromend toend. There 
were two courses only to be the subject of consideration and 
final determination. The one comprised electrical and the 
other hydraulic power. At first sight the former would appear 
to be likely to supplant its rival, since it can allot or apportion 
the force at its disposal in the ratio of the actual work to be 
done. On the other hand, the hydraulic crane or other 
similar machine consumes, or, so to speak, uses up the same 
amount of water, whatever may be the load it has to lift. 
It was decided, under the circumstances, that if electricity 
were employed, it would necessitate the use of accumulators, 
although there is no apparent reason why the current should 
not be supplied by other well-known methods of conduction. 
The conditions being accepted, it was stated that hydraulic 
motors not only gave a high “yield,” but cost little or 
nothing for their maintenance. In the other case it was 
alleged that electrical accumulators turned out not more 
than 75 per cent. of what their rivals accomplished, 
and cost a good deal more besides. After comparing the 
two methods, the authorities arrived at the conclusion 
that whereas the electrical supply would involve a first 
cost of £40,000, the hydraulic installation could dis- 
pense with one-fourth of this sum. In addition to this 
advantage, the maintenance of the first would bear to that 
of the second the proportion of five to three, and thus the 
cheaper motive power was definitely adopted. Dunkirk is not 
only a very strongly fortified place, but would be difficult of 
assault on the land side, owing to the facility with which the 
large plains surrounding it could be laid under water. It 
may perhaps be stated as a fact, which may allay the fear of 
the alarmists, who never lose an opportunity of asserting 
that the “ British trade is going to the dogs, by Jove, sir,” 
that the said British trade with Dunkirk exceeds by some 
16,000 tons that of all other countries put together, in vessels 
both entered and cleared. Against our 720,950 tons under 
the former heading, and 723,660 under the latter, our dreaded 
commercial rivals, the Germans, scored, in 1895, the com- 
paratively insignificant records of 77,280, and 74,940 tons 
respectively. The two millions spent during the last few 
years on the improvement and extension of the port of 
Dunkirk have clearly done us a good turn. 








H.M.S. PRINCE GEORGE.—CAPSTAN GEAR. 


In further reference to the description of H.M.S. Prince 
George, which appeared in THE ENGINEER, of December 
18th, we give this week some illustrations of the cap- 
stan gear, both forward and aft. This gear was built 
by the firm of Messrs. Clarke, Chapman, and Co., Limited, 
Gateshead-on-Tyne, and is similar in construction to the 
gears of H.M.S. Resolution, Revenge, and Royal Oak, all of 
which were fitted by the same firm. The engines for the 
forward capstans are of the vertical inverted type, as shown 
on page 79, having two cylinders each 16in. diamerte and 
i4in. stroke. The capstans and cable holders are driven 
by means of mitre and worm gearing. The mitre wheels are 
of steel, and the worm wheels consist of cast steel centre 
bodies, the worm wheel itself being of gun-metal firmly 
secured to the centre body. 

It may here be mentioned that the firm has laid downa 
special plant for machining the teeth of these worm wheels, 
so as to ensure the worms, which are of wrought steel 
forged solid with the shaft, and which are also machined to 
suit the worm wheels, running smoothly and evenly in the 
wheels. As will be seen from the plan view the worm shaft for 
the duplex capstan is driven from the crank shaftof the engine 
by steel mitre gearing with helical teeth arranged with 
clutches, so that the cables may be hauled in or veered, or 
one hauled and the other veered simultaneously without 
reversing the engines. For the centre forward lifter the 
worm shaft can be coupled direct to the crank shaft; the 
worm wheel is loose on the spindle, and is driven by a 








steel disc keyed to the shaft. Pawling gear is fitted to this 
disc and worm. All bearings are bushed with gun metal, 





and fitted with steel keys. All clutch gear for disconnecting 
the worm wheels, and also the clutch to enable the centre 
forward capstan to be worked by hand, is brought to a con. 
venient position for the man working the engines. 

The cables are 2,°;in. The cable holders are of steel, the 
two duplex cable holders being arranged to run loose on their 
shafts with gun-metal bushes. They are fitted with stee] 
and brass friction plates and a cast steel driving disc keyed 
to the shaft, the friction plates being actuated by a cast stee] 
compressing nut gearing into eight cast steel pinions fitted 
with brass nuts with square threads. The centre forward 
cable holder is of cast steol keyed securely to the shaft. On 
the upper side is fitted the cat chain holder for lin. chain, 
and the lower part is fitted with portable whelps for an Sin, 
wire hawser. 

Seven riding bitts are fitted on deck, three forward and 
two aft, for 2,°,in. cables, the latter for towing purposes, and 
also two aft for the aft cables, which are 1gin. Three elon. 
gated cast steel bow stoppers are fitted forward for 2,°,in, 
cables, 

The after engines are also of the vertical inverted type, 
the cylinders being 10in. by 12in. stroke. The capstan igs 
driven by a worm wheel of the same construction as those 
forward. It is loose on the shaft, and driven by a steel disc, 
so that the capstan can be worked by hand. The capstan 
body is of cast steel for 1gin. cables, and is made portable, 








NEW TRAM RAIL FOR NEW YORK. 
THE tram rail section shown half-size has been adopted 
by the Metropolitan Traction Company, of New York, and 
approved by the Department of Public Works. It is a 
grooved-head girder rail, 7in. high, weighing 991b. per yard, 
and will be used for cable, electric, and horse lines. Its 
special feature is the broad tread on the inner side of the 
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groove, and this side of the groove is made flaring so as to 
facilitate narrow-tired carriage wheels in turning off the track. 
This rail will replace a Tin. girder rail having a narrow rib on 
the inner side of the groove, this rib being somewhat lower 
than the surface of the running side of the groove, but the 
narrowness of this rail head caused considerable wear of the 
paving along each side of the rail. 








THE MANUFACTURE OF GUNS IN THE UNITED STATEs.—It is 
stated in the report of the Secretary of the United States Navy 
that :—‘‘ During the past four years 213 guns have been manufac- 
tured of all calibres, as follows: Seventy 4in., seventy-one Jin., 
six 6in., 45 8in., one 10in., eight 12in., twelve 13in. Including the 
twenty sets of 4in., thirty-five sets of 5in., fifty sets of 6in., and 
two sets of 8in. gun forgings, for which contracts have been 
awarded, we have in course of manufacture at this date 196 guns 
of all calibres from din. to 13in. Of these, sixty-three guns are 
for the auxiliary native cruisers, for which an appropriation was 
made at the last session of Congress. In addition to the above 100 
3in. field guns, for landing ond boat service, arein hand and will be 
completed in the near future. March Ist, 1893, 116 guns of all 
calibres were mounted aboard ship. At present, including some 
temporarily landed sos repairs of vessels, there are 366. (Our 
projectiles of all calibres are manufactured by private firms, o! 
which there are at least seven possessing the necessary plant and 
skill for the manufacture of the various kinds required. Armour- 
piercing shells are now being —— to the navy, capable of 
withstanding the test of passing through a calibre of hard-faced 
armour quite as well as those of earlier manufacture did that of 
passing through a calibre of simple steel. A new type of shell, 
called semi-armour-picrcing, has also been developed to meet the 
modern practice of armouring large portions of heavy ships with 
armour from 4in. to 6in. thick. These shells will carry large 
bursting charges through half a calibre of armour, and explode 
after having gone through.” It cannot be said that the manv- 
facture of gunsin the United States is very rapid. Perhaps it is fast 
enough, however, to keep pace with the building of their ships. The 
following quotation from the American Engineer's review of an 
article on ‘‘The Engineer on Naval Warfare” may be of interest 
in this connection :—‘‘The manufacture of guns has been chiefly 
in the hands of the line officers. This policy has not been pro- 
ductive of good results, for while the largest rapid-fire guns in our 
navy are 6in.—and there are only a few of them—other navies are 
mounting rapid-fire guns up to and including 8in. Other nations 
are obtaining greater muzzle velocities for nearly all calibres than 
are derived in our own practice. Other navies have developed 
wire-wound guns by which greater strength, less weight, and ulti- 
mately less cost and time required for manufacture are attained. 
Our navy has done nothing in this respect ; the army is exper! 
menting with such a weapon, We do not say this in a spirit of 
reflection on our ord officers, We all know that private 
firms, with their facilities for experiment, and with some (rover 
ment envouragement, can always outstrip the "oe pe peo shops. 
Our ordnance will continue to be inferior to that of other nations 
until private firms in the United States manufacture heavy guns 
like Armstrong does at Elswick, Krupp at Essen, and Canet at 
Havre,” 









a ee BE oh 














































Jan. 22, 1897. 


| 
| 
| 
| 


2° 6 mavens 


A 











THE ENGINEER 


MS. PRINCE GEORGE—CAPSTAN GEAR 


MES3RS. CLARKE, CHAPMAN AND CO., LIMITED, GATESHEAD-ON-TYNE, ENGINEERS 

















‘AIL ai 








Ho 


5 nO 


AWW 
Valalatalm 
fe) 


| 


j~—___-$= 


80 


- 


THE ENGINEER 


Jan. 22, 1897, 








THE NIJNI NOVGOROD EXHIBITION. 


ALTHOUGH the Russian Exhibition has now been closed 
several months past, it will not, we think, be without interest 
and advantage to put on record some description of the 
principal engineering works which figured there. The 
Exhibition from many points of view was admirable, and it 
would be a mistake to pass it by unnoticed. It must be 
borne in mind that the Russian engineer is rapidly rising to 
a place amongst the better engineers of Europe, and although 
from our description it will be seen that continental models 
have been largely followed in the design of engines, we under- 
stand that every effort is being made to encourage original 
Russian work. We believe also that the management of 
firms originally started in Russia by Belgian, French, and 
English engineers is now to a certain extent passing into the 
hands of the Russians. With regard to the Exhibition as a 
whole, it was to be regretted that better arrangements had 
not been made for the transport of visitors, or that the 
Exhibition had not been placed on a more favourable site. 

Stationary engines formed by far the most important part 
of the exhibits of the machinery department of the Exhibi- 
tion, and comprised about thirty exhibitors, distributed thus: 
—St. Petersburg and Finland, 10; Moscow, 8; Warsaw and 
Poland, 4; Nijni Novgorod district and the Ural, 4; Riga, 2; 
Kiev and Orel, 1 each. Although second in number of 
exhibitors, Moscow excelled in the size and quality of the 
exhibits of the leading firms, which is the more remarkable 
as the industry has been much longer established in St. 
Petersburg and Poland. Moscow was also the most up to 
date, as the only three triple-expansion stationary engines 
were by Moscow firms. A very striking feature of the 
exhibits of stationary engines was the almost complete 
uniformity of design; in fact, if a meeting of intending 
exhibitors had been held, and a universal type of engine agreed 
upon, it could not have been more closely adhered to. The 
type is essentially German; the cylinder, with top and 
bottom equilibrium mushroom valves, and Colman, Proell, 
Hartung, or similar valve gears, low bayonet girder engine 
frame, with a target end to the cylinder and bored out guides. 
It may be that the large number of German engineersemployed 
in the works of St. Petersburg, Poland, and the Western and 
Baltic provinces, would account for the prevalence of the 
(German type of engine among the exhibits, and that German 
engineering literature, with all details and dimensions of 
engines, being cheap and easily obtainable, is moulding the 
ideas of the rising generation of Russian engineers. The 
three engines which form exceptions to the prevailing type 
are those of Messrs. W. Hopper and Co., of Moscow, an 
English Corliss design; August Repphalm, Warsaw, French 
Corliss ; and Lilpop Ran and Levenstein, Warsaw, a Belgian 
design. Of the first of these, that by Messrs. Hopper and 
Co., we give a view on page 88. It is a horizontal 
triple-expansion mill engine of 600 indicated horse-power, 
and drove the main line of shafting on the north side of the 
machinery hall, and a dynamo, which supplied power to the 
exhibit of the Imperial Factory for Government papers. 
It was sold to the Yartsova Manufacturing Company, and 
will be [re-erected at its cotton mill near Smolensk. The 
engine is of the horizontal four-cylinder triple-expansion type, 
and is suitable for a working pressure of 160 lb. per square 
inch. It excited considerable comment and criticism at the 
Exhibition, being of quite a different style to that of the other 
engines shown. ‘[he object of the design has been to combine 
the best features of Lancashire engineering practice with the 
finish and general get up of the Swiss and Belgian engine 
builders. In our next impression we shall give detail draw- 
ings and a description of the engine. 








A PULLMAN SLEEPING CAR. 


WitH cars of 70ft. to 80ft. in length, such as are common 
on American railways, great care has to be taken in the 
design of the framing, so as to ensure vertical and latera! 
strength and stiffness and ample resistance to the racking 
strains set up when the cars are run at speed round curves 
and over stretches of track in poor condition. The body has 
two points of support, namely, the centre pins of the trucks 
or bogies, but it is steadied laterally also, by side bearings on 
the frames of the trucks, these latter being often slide or 
roller bearings to allow for the swivelling motion of the truck 
under the car. 

The car which is illustrated by the working drawing we 
publish with this issue, is one of the Pullman Palace Car 
Company’s sleeping cars, 70ft. long over the body, and 7S8ft. 
over the enclosed or “ vestibuled”’ platforms. 

Fig. 1 is an elevation—partly outside and partly inside—of 
the side framing, with the sheathing removed. The founda- 
tion, so to speak, is the yellow pine side sill A, 6in. by 8in. 
section, placed on edge. Upon this, at each end, is an iron 
truss frame B B, with members gin. thick, and from 23in. to 
3in. wide. This truss is 14ft. 2ir. long and 25}in. deep, and its 
bottom chord or boom rests on a gin. plate C, placed upon the 
sill. Ataboutthe middle of the top chord isa jawof jin. by 2sin. 
iron, pivoted to a lin. bolt, and to this is attached the lin. 
diagonal rod D, which extends through the sill and is secured 
by a nut bearing against a bracket on the bottom of the sill. 
Between the two iron trusses are the brace timbers E, E, E, 
which are of ash 13in. by Tin., framed into each other and 
into the side sills. The spaces between these timbers are filled 
in solid with whitewood planking 13in. thick, above which is 
the main belt rail F, of yellow pine 2kin. by 44in , and the sub- 
belt rail G, of Norway pine, 2,°;in. by 34in. Between the 
sill and the belt rail are the vertical window posts H, H, 
which are of ash ijin. by 4;,;in., which are braced by the 
window braces I, I, of oak 14in. by 3}in., the lower ends of 
which are framed upon the sill, while the upper ends butt 
against the heads of the hook-headed vertical window-brace 
rods or bolts J, Zin. diameter, these bolts passing through the 
sills, and being secured by nuts and washers. Besides all 
this there is, above the sill, and extending for its full length, 
the pine truss plank K, K, 2}in. by 11}in., 15ft. long, with 
gin. through bolts M extending down through truss-plank 
and sill. These through bolts are placed at intervals of 
3ft. 6in. The ends of the iron truss are held down to the 
sill by lin. rods L having strap ends. Where the several 
timbers cross they are well connected by screws. 

This constitutes the main portion of the framing, being 
unbroken by doors or windows for the full height up to the 
window sills. Above this, and rising directly from the sills, 
are side posts N, N, N, which are either single sticks of ash 
ldin. by 4,,in.—where furring is filled in between the posts 
—or double posts 24in. by 4/;in.—where they stand alone. 
These posts are all let into the yellow pine side plate O, and 





are reinforced by post rods P, 3in. diameter, extending 
through sill and side plate, and having nuts and washers 
on each end. The end posts are lfin. by 3in., and the 
corner posts 3in. by 64in., while all the end post rods are 
jin. diameter. Between the posts, where window openings 
do not occur, the spaces are filled in with furring of white 
wood, 13in. by 33in., and glue blocks of the same wood. Above 
the side plate O rise the curved carlines Q, of l}in. ash, 
carrying the yellow pine deck sill R, 2in. by 5in. Above this 
again are the upright deck or monitor roof posts S, of 2in. 
ash, carrying the deck plate T, of yellow pine, 2in. by 2}in. ; 
the deck plate T and deck sill R being also connected by gin. 
bolts. The deck roof, or monitor roof, is carried by the 
carlines U, of jin. white wood. At intervals, an iron carline, 
V, gin. by 2in., extends across the whole roof, from one side 
plate O to the other, thus uniting the two side frames of the 
car at the top. At the bottom the frames are connected by 
oak end sills, Sin. by Sin., which support the end framing, 
while cross bridge and transverse timbers are placed between 
the side, centre, and intermediate—longitudinal—sills. This 
whole construction makes a strong and rigid frame, but the 
structure thus formed is again trussed from below by four 
truss rods W, the outer ends of which are connected by 1}in. 
pins to heavy straps X, bolted to the bottoms of the sills. 
The inner ends, under the middle of the length of the car, 
are connected by turnbuckles Y. The outside truss rods are 
ljin. diameter, upset to 1fin. at the threaded end for the 
turnbuckle; the inside rods are ljin. diameter, upset to 
1din. at the end. The rods are seated in the struts Z, and 
the truss depth—from bottom of sill to top of rod—is 20in. 
The distance, centre to centre of trucks, is 53ft. 10in. 

Nearly all parlour, sleeping, and dining cars—and a large 
number of ordinary cars for express train service—are now 
made with vestibuled ends, the end platform being enclosed. 
At the outer end of the vestibule is a steel arched plate, 
forming a doorway, which is held out by stiff springs, and 
connected to the vestibule by a flexible rubber or leather 
covering. When two vestibuled cars are run together and 
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PUL’ MAN VESTIBULE 


coupled, the springs behind the two steel plates are com- 
pressed, thus exerting considerable pressure to keep the 
plates in contact. With this arrangement there is not only 
a convenient access from car to car—a carpet is usually laid 
in the vestibule—but the cars ride much more steadily, and 
there is less atmospheric resistance. In the early forms of 
vestibules the passages were narrow, 0 ly a little wider than 
the car door, the side doors of the vestibules being at the edge 
of the car steps. The present practice in both Pullman and 
Wagner cars, however, is to put the side doors of the 
vestibule flush with the side of the car, and to cover the 
steps by a trapdoor when the train is running. This provides 
a wide vestibule at each end of the car. 

This latter arrangement, as applied to the Pullman sleep- 
ing car here described, is shown in Fig. 2. The platform is 
carried by sills A, and an end sill B, the latter having a 
curved face to allow for the motion of carsin passing round 
curves. Upon these is the end platform, 3ft. 83in. long and 
4ft. wide, with steps at each side, affording access to and 
from the low station platforms. When the train is running 
the platform is made the full width of the car by letting 
down the two trapdoor coversC C. The width of car over 
the body is 9ft. 8in. The end door of the car is 6ft. 10in. 
high and 2ft. 3in. wide; while the clear opening in the steel 
portal plate is 6ft. 10in. high and 3ft. lin. wide. The springs 
in the hood of the platform roof are shown, and it may be 
noted that there is a lamp placed in the hood, so as to light 
the platform and steps at night. 

Fig. 3 shows in somewhat greater detail the equipment of 
the end of the car, including the Janney-Buhoup automatic 
coupler, the shaft by which the coupling is released by 
means of a hand wheel on the platform, the arrangement for 
operating the brake by another hand wheel in case of emer- 
gency, and also the arrangement of the draw-bar springs and 
the platform buffer springs. 





Fig. 4 is a detailed drawing of one of the six-wheel trucks 
or bogies upon which the car is carried. The main frames 
A have bolted to them the pedestals B, in which slide the 
axle-boxes C. These axle-boxes are connected by equaliser 
beams D, which effect a uniform distribution of the varying 
loads on the axles, and have helical springs E, interposed 
between the beams and frame sills. Framed into the sills 
are the bolsters or traversers F, which are flitched timbers 
having two in. steel plates. The hangers G carry the spring 
planks H, between which and the bolsters are placed the 
double elliptical springs I, resting upon the two bolsters F F, 
and bridging the space between them and the two longi- 
tudinal truss frames J J, carrying at the middle the short 
flitched main bolster K, upon which are the centre plate and 
centre pin upon which the truck swivels. To steady the car 
body, the side bearings L are provided at each side of the 
truck frame, these being normally free; but when the body 
lurches it is checked by these bearings. Spring bearing 
boxes are sometimes provided. The truck frame is strength- 
ened by the two end and two intermediate transverse 
timbers, all connected to the main sills by heavy iron corner 
plates or knees M. To prevent the truck from slewing round 
if derailed, the side chains or check chains N are provided, 
which are hooked to irons on the car frame. 

The wheels are 38in. diameter on the tread—though many 
cars have 42%in. wheels—and they are usually of the plate 
pattern, frequently with paper centres and steel outer plates, 
bolted to the centres and to the steel tires. The axles are 
the standard size of the Master Car Builders’ Association, but 
have collarless jourrals, 4in. by 84in. The safety straps or 
loops O are to carry the ends of broken axles, as a precau- 
tionary measure. In this truck the brakeshoes are fitted only 
to the outer wheels of the truck, but it is now the more 
common practice—and by far the better practice—to apply 
them to ail the wheels. The axles are 5ft. 3in., centre to 
centre, giving a truck wheel base of 10ft. Gin., which is the 
rigid wheel base. As the truck centres are 53{t. 10in. apart, 
the total wheel base is 64ft. din. 








TRADE IN THE ARGENTINE REPUBLIC. 


In his annual report, just published, Consul Bridgett, 
writing from Buenos Ayres, deals thus with the subject of 
imports during the past year :— 

“ Most articles have been in steady demand, and, as show- 
ing the competition of other nations with English manufac- 
turers, I may mention that Germany and Belgium have 
almost destroyed our trade in iron fencing, wire, and iron 
girders. In cutlery, locks, hinges, tools, and other branch¢s 
of hardware trade, England holds her own as regards quality, 
but other nations supply infzrior articles at lower prices. A 
leading house in this branch of trade was recently approached 
by the agent of a German manufacturer with the view to 
supplying goods with English marks upon them. The firm, 
being of high standing and repute, very propérly declined 
the offer. 

‘Agricultural machinery has been quite neglected, and 
steam threshing machines alone show a talling-off of 1200 in 
number, having in 1895 been only 122, The same remark 
applies to reapers. Importers have been selling these articles 
at credits of two and three years, and, owing to failure of 
crops, cannot collect proceeds of sale. So hard have 
importers been hit that a project of law was presented to 
Congress that machines, when not paid for, should be free 
of seizure for other debts, and for the coming season steam- 
ship agents at home report an absence of inquiry for ship- 
ment. This shows that imports were overdone, and the 
market more than sufficiently supplied. American reapers 
and mowers are preferred to English makes, as the latter are 
too heavy and expensive. 

“ Piece-goods are to-day in a bad condition, especially the 
coloured goods; that is, printed and dyed cottons. Whites 
and greys are not so much affected; but they, of course, 
suffer somewhat from the overstock in colours. It is esti- 
mated that there are three times more coloured goocs 
unported this season than would suffice for the ordinary 
requirements of the population. As all importers’ hands are 
full there has been a rush to lighten stocks. Public auctions 
are most in vogue, the German houses having taken full 
advantage thereof, but prices obtained have been anything 
but remunerative. There can be no doubt that German 
houses are creeping up and becoming more prominent evely 
day. In locking into the causes of this, the most striking 
are their willingness to work for a small return, the careful 
study they make of any business they enter into in every 
detail, and the trouble they will take to secure even a small 
order. 

“A most pernicious custom introduced by German firms, 
and which the English have been obliged to follow, is that 
of selling ‘ forward,’ or for long dates. Formerly five months 
was the time allowed, and under exceptional circumstances 
this was extended to six months; but to-day it is quite a 
common practice to allow nine and ten months, and even 
eleven or twelve months.” 








PATENTS AND TRADE MARKs IN THE ARGENTINE.—There is an 
increasing demand for the registration of patents of invention and 
trade marks. Out of 365 applications for the former 253 were 
granted last year, and of 955 applications for registration of trade 
marks 826 were conceded. The privileges obtained for the latter 
last for ten years, but are renewable for similar terms indefinitely. 
In case of omission to renew, there are always persons waiting to 
step in and take advantage of the privileges accorded. Home 
manufacturers and possessors of known marks cannot be impressed 
too much with the necessity of registration, as owners of unregis- 
tered or expired registered marks have no recourse against 
falsifiers of same. The Minister of the Interior states in his annual 
report that many persons apply for and obtain marks for goods 
purporting to be of foreign origin, which are in reality made in the 
country. Our Consul says: ‘‘This is truly a country of falsifica- 
tion, especially in liquors, and as pointed out in my trade report 
for 1891, Annual Series 1068, the false article is sold openly along- 
sidethegenuine, In theory effectual meansexist for the detection and 

unishment of falsification, but it is difficult to bring the offenders to 
justice. Several cases of imitation and infringement in the last two 
or three years have, however, been promptly punished when action 
was taken by the owner of the mark, On the other hand, I know 
of one importer fraudulent imitations of whose Hollands gin are 
sold weekly by auction within 100 yards of his own store, and he 
is powerless to get at the wrong-doer. A move is being made by 
sufferers to obtain a modification of the law, and obtain more 
speedy justice.” Patents of invention can be taken out for periods 
of five, ten, or fifteen years, according to the merit of the 
invention or the wish of the inventor. The confirmation of foreign 
patents only lasts for ten years, and lapses with the date of expiry 
of the original patent. 
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AN INCLINED PLANE CANAL LIFT. 
UnpovuBrebLy one of the greatest defects in the canal system | 
of England is the diversity of gauge to which the locks of the | 
various navigations on the great through routes have been 
constructed. 

No vessel of greater beam than a ‘monkey boat” (7ft.) 
can navigate further north of London than Oxford on the 
Thames; Braunston, the northern terminus of the main line 
of the Grand Junction Canal; or Watford, near Welton, on 
the Grand Union Canal. In the same way vessels of greater 
beam than 7ft., navigating from the north, cannot proceed 
farther south than Nantwich on the Shropshire Union Canal ; 
Middlewich, on the Trent and Mersey Canal; or Foxton, near 
Market Harborough, the junction of the Grand Union Canal 
with the Old Union Canal. 

Taking the most easterly route, however, it contains by far 
the shortest link unnavigable by wide boats or barges, con- 
sisting only of the summit level of the Grand Union Canal, 
twenty-one miles long, and which is impassable for the larger 
craft, on account of the flight of seven narrow locks at 
Watford, at its southern extremity, and the flight of ten 
narrow locks at Foxton, at its northern extremity. 

Since 1894, when the Grand Union Canal and the Old 
Union Canal were purchased by the Grand Junction Canal, 
the Grand Junction Company has had under consideration 
the idea of providing accommodation for barges at these 
locks, either by rebuilding the locks to the wide gauge, or by 
substituting for the inclined plane lifts, which latter plan 
would have the advantage of greatly economising water. 

With a view to determining the suitability of an inclined 
plane lift for the purpose, a large size model has been con- 
structed and worked by Mr. Thomas, the engineer of the 
Grand Junction Canal Company, at the company’s works at 
Bulbourne, near Tring. The design of the lift is that of two 
water-tight caissons, set level on carriages running on paralle) 
lines of rails and balancing each other, and in each of which 
a barge or a pair of monkey boats can be accommodated, the 
caissons being drawn up and let down sideways; that is to 
say, in a direction at right angles to the length of the boats, 
and being fitted at the ends with portcullis gates, as also are 
the shore ends of the canal, to provide the necessary means 
of ingress and egress for the craft. 

The model is of the full-size scale as regards the breadth of 
the caissons and connections with the shore ends of the canal, 
but is foreshortened in length, so that the caissons run on 
only two wheel tracks each, instead of about five, as would 
be required in the actual fulfilment of the project. 

The views of the model which we publish are from photo- 

_Sraphs taken by Mr. H. R. de Salis, A.M.I.C.E. No. 1 
represents a general view of the model, Nos, 2 and 3 the 
eastern caisson, the timber framing on the right-hand side of 

views representing the shore end of the upper pound of 
the canal, and with which the end of the caisson corresponds | 
when at the top of the inclined plane; No. 4 shows the shed | 
containing the winding gear and the guide pulleys for the | 

Wire rope at the top of the western inclined plane. The 

Winding gear during the experiments was driven by @ port- | 

able engine. 
On 13th November last a large party of the leading canal 

Managers and engineers visited Bulbourne, and inspected the | 

working of the model. 

. The system of conveying vessels in water-tight caissons on 

enned planes appears to have been first brought into use in 
ngland on a small scale on the Chard Canal in Somerset- | 


shire, and which is described in Mr. Vernon Harcourt’s work 
on “ Rivers and Canals.” 

In 1850 Mr. James Leslie completed the Monkland incline 
at Blackhill on the Monkland Canal, near Glasgow, as an 
alternative route to the two sets of four double locks of 96ft. 
rise already in use there. By this arrangement each barge 
of about 60 tons burden was taken up afloat in a water-tight 
caisson, set level on a carriage and fitted with portcullis 
gates at each end, one ascending and one descending carriage 
balancing each other. The caissons, however, in this scheme 
ascended in a direction corresponding with the length of the 
barges, and not at right angles to it,as in Mr. Thomas’s 
arrangement. The}Monkland Canal inclined plane has now 
been disused for some time. It is worthy of remark that, in 
the discussion of a paver read before the Institution cf Civil 
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REMOVING A RAILWAY BRIDGE OVER 


THE LEA. 


On Sunday last a gang of sixty men, under the direction of 
the engineers of the Great Eastern Railway Company, 
achieved a phenomenal task in connection with modern 
railway bridge-making. Over the river Lea, at Tottenham, 
was an iron bridge, 77ft. long, weighing 100 tons, which had 
to be replaced by one 84ft. 9in. long, weighing 130 tons. 
The new structure had been erected on cross staging side by 
side with the old; and the first work was to cut the old 
bridge at both ends and raise it bodily 18in., so that it could 
be mounted on wheels, as the new bridge was. Then the 
two were hauled along, until the new bridge occupied the 
place of the’old. 





MOVING A RAILWAY BRIDGE 


Engineers by Mr. Leslie on 24th January, 1854, Mr. (after- | 


wards Sir John) Hawkshaw expressed his opinion that the 
system of pumping back lockage water, as was beginning to 
be adopted on the Grand Junction Canal, was preferable to 
the use of inclined planes. 








METALLURGICAL LABORATORY, KrINnG’s COLLEGE.—We are re- 
quested to state that there are two free admissions available for 
evening class in this laboratory. 


mencement of operations. 
| above was made when the alteration was in progress. 


Next the new bridge had to be raised for the removal of 
the wheels, and this was done by a huge travelling crane, 
which then lowered the new viaduet gently into its place. The 
permanent way was restored, and the first train passed over 
the bridge at 2.20 p m., or less than 134 hours from the com- 
The illustration which we give 
One 
of the trolleys on which the bridge was supported can be seen 
in place. Although an alteration had been made in the time- 
table to allow longer for the work, all was in order four 
hours before required. 






























NEW RAILWAYS FOR LONDON. 


For a period rivalling the present in a multiplicity of 
railway schemes for the London area, we can find no 
parallel nearer than forty-four years ago, when the first 
purely urban railway for the metropolis was sanctioned 
in 1858 under the title of the North Metropolitan Rail- 
way, and was followed by numerous other projects. 
This, however, is the only similarity between those times 
and these, for in the schemes of forty years ago electricity 
had no place, and steam was the only motive power con- 
templated. Nor do we find this the only difference 
between the methods of this generation and those of the 
last; for railways within the metropolitan area, although 
chiefly subterranean, were then constructed so near the 
surface that the signs of their progress toward comple- 
tion were only too apparent in the shape of upturned 
streets and disorganised traffic; while, to-day, the rail- 
ways, chiefly electric, which are now in progress beneath 
our streets are being bored at deep levels, silently and 
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ago, has condemned him. Had those men possessed 
merely an inkling of how stupendous would have been 
the growth of London and its traflic, we should now have 
become happy in the possession of a great central inter- 
change station, where everyone would change for every- 
where else. But no one in authority suspected these 
future needs, and the two or three men who had the idea 
thirty or forty years since were regarded merely as 
visionaries, and their schemes as counsels of perfection 
possible only in Utopia. So late, indeed, as 1863 we find 
a committee of the House of Lords expressly stating in 
its report that it was ‘‘ undesirable that the main stations 
of the principal long Jines of railway be brought further 
into London.” 


The extraordinary jealousy with which legislators, 


hereditary and elective, regarded the great railways in 
those days is shown by the suggestion that ‘ shorter 
lines should be constructed for carrying passengers from 
different parts of London to the main stations of the 
long lines,” with the rider that the short lines should 
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forward, a Bill is to be introduced in the present session 
of Parliament to authorise the construction of a line to 
be called the City and West End Railway, which will run 

| from Hammersmith to Cannon-street. The method of 
construction is to be “ steel or other suflicient metal 
shields driven by hydraulic pressure as the work proceeds, 
such shields being of sufficient length to protect the 
whole of the soil for a reasonable distance both in front 
of and behind the working faces”—in other words, the 
Greathead system. The line is to be made in two 
tunnels, and will be 6 miles 2 furlongs and 6 chains in 
length, and will commence in Hammersmith Bridge-road 
and end at that familiar part of Cannon-street where 
Queen Victoria-street crosses it at an acute angle, 
directly opposite Mansion House Station. The area 
scheduled at this point includes the whole of the tri- 
angular block bounded on its two sides by Cannon-street 
and Queen Victoria-street, and on its base by Bread. 
street. Among the property proposed to be acquired 
is the Church of Saint Mildred, Bread - street. The 
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without any evidence of the work in hand, save the 
busy scenes on the sites of proposed stations. Traflic 
progresses uninterruptedly, streets and roadways remain 
intact, and yet important railways are being rapidly 
pushed forward to their proximate completion. 

The map printed on this page has been drawn to show 
at a glance the new railways for London in the several 
stages of their inception and progress. For this reason 
the railways already working are set down in thin lines; 
while new schemes, whether just coming before the 
present session of Parliament, or merely authorised, or both 
authorised and under construction, are shown in thick 
lines. Treatment of this kind has instructive results in 
bringing home to the hasty reader much better than 
mere words could do, the magnitude of these new pro- 
jects. Another thing, too, becomes immediately obvious, 
and that is the extraordinary want of any kind of well- 
reasoned system of railways for this, the most populous 
city on earth. The tangled skein of London’s railways 
must at this period of their development be quite im- 
possible to reorganise on any new basis, and the Londoner 
of to-day and of to-morrow must continue to suffer the 
inconvenience to which the want of foresight common 
both to projectors and to the Legislature a generation 





MAP OF NEW RAILWAYS FOR LONDON 


not be in the hands of the great companies. The results 
of this are patent to every Londoner whose daily 
business takes him from point to point of town, in the 
waste of time consequent upon the awkwardly-arranged 
inner and outer circles and inconvenient termini which 


-are the inevitable products of that inimical attitude of 


Parliament. 

The new era in London railway construction was 
inaugurated by the late Mr. Greathead, whose lamented 
death occurred last year, and it was on the boring of the 
City and South London Railway from Stockwell to the 
Monument, that the now well-known contrivance of the 
“Greathead Shield” was first used. That pioneer 
electrical railway was opened in 1890, and its immediate 
success caused the promotion of many new schemes for 
similar lines. Foremost amongst these, both for import- 
ance and in point of date, is the Central London Railway, 
which was described in Tox Encineer of July 10th, 
1896, together with a number of projects which never 
came to fruition. Occupying, as its name indicates, a 
central position, it runs for 6} miles under the busiest of 
London thoroughfares, from Shepherd’s Bush to 
Liverpool-street. Stimulated by the bright prospects of 
the Central London line, now being actively pushed 





diameter of the tunnels is put at 11ft, 6in.— the 
same dimensions as those of the Central London 
Railway. The route will be that of the Hammer- 
smith omnibuses, under the Hammersmith - road, by 
Addison-road, to High-street Kensington, Kensington 
Gore, Knightsbridge, Hyde Park Corner, Piccadilly, 
Piceadilly-cireus, Charing Cross, Strand, Fleet-strect, 
Ludgate-hill, St. Paul’s-churchyard, and Cannon-street. 
The capital of the company is to be £3,150,000, with 
borrowing powers. 

Another scheme is that of the District Railway Com- 
pany’s Deep-leyel Electric Railway, to be made beneath 
its already existing line. The Bill certainly provides 
for a variety of methods of working, including, besides 
electricity, cable and steam power, but now-a-days 
electricity is first favourite in all metropolitan railway 
schemes. The proposed line will extend from the 
Mansion House to Earl’s Court, and will be 4 miles 
6 furlongs and 10 chains, or thereabouts, in length. 
The chief features of it are already familiar in 5” 
Benjamin Baker’s report to the shareholders of the 
District Railway, but it may briefly be mentioned here 
that the project is raised for the purpose of providing #2 
express route from the City to the residential districts 0 
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Kensington, and that only one intermediate station is 
contemplated. This will be at Charing Cross. The 
tunnel will be double in some portions and single in 
others, and the diameter is put at 12ft. 6in. A portion 
of the Bill provides for working the existing railway by 
lec by. 

——. line, but one which promises usefulness in 
no small degree, is the Piccadilly - circus and South 
Kensington Railway, which is sought to be authorised. 
It will commence at the southern end of Air-street, 
Piccadilly, and will end at the southern termination of 
Exhibition-road, by the South Kensington Station of the 
District Railway. The features of its construction are 
similar to others just mentioned. Provision to make an 
agreement with the District Company, for the use of 
its at present useless South Kensington subway, is 
inserted in the Company’s Bill, whose capital is set at 
£600,000, with borrowing powers for an additional 
£290,000. The time estimated for the construction of 
the railway is the very liberal space of five years. 

The Hampstead, St. Pancras, and Charing Cross 
Railway bulks largely on the map. It was authorised in 
1893, but has not obtained its capital. Parliament, 
therefore, is to be approached for an extension of time 
until 1901. Ten stations are projected on the route from 
High-street, Hampstead, under Haverstock-hill, High- 
street Camden Town, to Tottenham Court-road, and 
Charing Cross-road. The terminus will be at King 
William-street, Strand. A spur line is projected from 
the junction of the Hampstead, Euston, and Tottenham 
Court-roads to King’s Cross. 

The next largest projected railway is the Great 
Northern and City, authorised in 1892, and now seeking 
an extension of time. We have already, on January 8th 
last, devoted an article to this line in its relations with 
the Great Northern Railway. 

The rapidly approaching completion of the Manchester, 
Shetlield, and Lincolnshire Railway’s extension to London 
renders the projected Baker-street and Waterloo Railway 
of a peculiar interest. It will afford a ready means of 
access between the Manchester, Sheffield, and Lincoln- 
shire terminus and that of the South-Western Railway 
at Waterloo. Stations are contemplated at Oxford-circus, 
Piccadilly-cireus, and Northumberland-avenue. Although 
sanctioned by Parliament some years ago, the capital has 
not yet been subscribed, and it will probably be found 
necessary to go before the House for further time. 
Meanwhile, the Waterloo and City Railway is approaching 
completion, and will probably be opened before June 
next. On the same model as the pioneer City and South 
London, it will fill a very urgent want. The City and 
South London extensions at either end of its system are 
also interesting, and promise usefulness. Its City ter- 
ininus is hard by the Monument, and this will remain 
asat present; while an extension to the Angel, Islington, 
is driven by independent tunnels from the Borough by 
way of the Bank, Moorgate-street, Old-street, and City- 
road. The extension at the other end is from Stockwell 
to Clapham. 

it will be seen, by reference to the map, that although 
ve have never yet achieved an Interchange Station for 
our heavy lines, we are by way of obtaining such an one 
for the complicated network of London electric railways 
in course of construction. The great subterranean station 
which will occupy the ground beneath the broad open 
space on which front the Royal Exchange, the Bank of 
England, and the Mansion House, will become in the 
future a central point, from which it will be possible to 
reach any quarter of the metropolis with speed and 
comfort. Such a project, indeed, is, or was, mooted fox 
Charing Cross, in connection with proposed extensions 
of the Metropolitan Railway from King’s Cross to 
Clapham Junction, and from Paddington to New Cross ; 
but it still remains in the category of splendid dreams, 
perhaps destined to fulfilment, but more probably not. 

Finally, a new company proposes to make a line from 
Praed-street, Paddington, to Acton-lane, Willesden. It 
will be 4 miles 4 furlongs and 1} chains in length, and 
the tractive power optionally cable or clectricity. The 
capital sought to be sanctioned is £350,000. 








Goods Tratn Loaps,—American railways are gradually abandon 
ing the old-time method of rating their goods trains by allotting so 
many cars to an engine, as the great proportion of cars loaded 
below their full carrying capacity results in an undue proportion 
of dead weight per train. Under the newer and more systematic 
method, known as the tonnage rating method, the engine is 
allotted a certain train load in tons, and the car loads are taken in 
making up the train so as to give the engine a certain definite 
load, instead of merely a certain number of cars, ‘The figures are, 
of course, approximate only, the weight of each carload, including 
the car and its contents, being taken by even tons, or 2000 lb.; 
excess weights less than 10001b. are omitted from the total, and 
Weights over 1000 Ib, are taken as tons. Indetermining the train 
loads for eack class of engine on each run, actual running tests of 
the hauling capacity give better results than dynamometer tests 
owing to the numerous variable factors incident to train service 
On one road an engine of the largest class used was taken with a 
train of known weight over a division and back again. The train 
used was greater than the locomotive could haul, and a helper 
engine was taken along, by means of which the number of cars was 
added to or decreased in such a manner as to keep the hauling 
locomotive working to its fullcapacity. Careful records were kept 
of speed, boiler pressure, cut-off, load, &c., and from these the 
hauling capacity of the locomotive determined. Smaller loco- 
motives were tested in the same manner, and their hauling capa- 
city determined in percentages of that of the largest locomotives. 
These ratings are, of course, only for favourable conditions of 
Service, and a certain schedule must be adopted for reduced 
ratings under unfovourable conditions of rails and weather. This 
method has invariably shown a much better performance record 
for the engines, since they, of course, work more economically 
when loaded to their full capacity. The following table shows a 
Comparison of the performance in 1894 with car rating system, and 
that of 1895 with tonnage rating system :— 

Pounds of coal per 
car mile. 


Cost of coal per car 
mile, pence. 
SO4. Ist 





1894, 184 
i ees 5 1°00 0°30 
August ng ae i 0-98 0 on 
September |, ea 1°10 082 
October 2 abs L'10 104 
November ,, oy ‘ ; 1°32 1°26 
December : - 1°28 1°22 





IRON AND STEEL IN LIEGE. 


Tose of our readers who believe that England is being 
beaten by other nations making iron and steel, whose 
trade is prosperous while ours is the reverse, will find 
some facts in the following extracts from the report of 
our Consul at Antwerp which may modify their views :— 


The production of cast iron which had rapidly developed in the 
province of Liége up to the year 1893 has since that date remained 
stationary, and during 1895 even manifested a slight falling off. 

The number of blast furnaces remaining in activity is unchanged, 
but the number of working days decreased from an average of 350 
to one of 340, The average daily production has on the contrary 
increased, and this is not surprising, as the blast furnaces in this 
district are by no means worked up to their full capacity. The 
average production in 1895 only amounted to 81°5 tons, whereas 
with the modern blast furnaces in use it would not be difficult to 
surpass that figure by 50 per cent. 

Forge pig, in consequence of the slackness of the iron industry, 
shows a falling off of 11,145 tons, or of 16 per cent. The falling off 
of the tonnage of this product amounts to nearly 50 per cent. in 
the last two years. 

The production of cast iron for conversion into steel has, on the 
contrary, made fresh progress. From 267,302 tons in 1894 it has 
increased to 275,759 tons. The increase has, however, been 
exclusively in the pig for Thomas steel, for in that for Bessemer 
steel there was a falling off of 8814 tons. During the last three 
years the latter has decreased by nearly 14,000 tons, whereas the 
former has increased by 62,000 tons, 

The price of forge pig, which showed an advancement in 1894, 
increased again slightly during last year. 

From 48f. 37c., the average value per ton increased to 48f. 64c. 
That of Thomas pig increased also from 50f. 28c. to 50f. 6l1c., 
whereas that of Bessemer pig experienced a rather considerable 
reduction, falling from 57f. 16c. to 55f. 97c. 

These variations in price resulted in a reduction of 50c. in the 
average price per ton of pig iron produced, and a falling off in the 
total value of 310,000 f. (£12,400), 

The following table shows the result of the working of the blast 
furnaces :— 


Number of blast furnaces 


Co ie ze a Mande nea tT oon 12 
Not working .. . aim) wales PP ee ae ] 
Average number of working days perfurnace .. .. 840 
Engines, including workshop locomotives— 
Working— 
xa 8a SEs ee ad hel eal ae, aes 56 
ee oa en eee ee 
Not working- 
Number.. .. oa ee aa ee ae nee? tee 16 
Horse-power ee er Ce a ae ee ee 
Workmen— 
Co ee a ee eee ee ee 
f 2f. 85c. 


Average daily wage 1 @s. 3d.) 
Consumption. 
Description. 


Quantity. 
Belgian ore 5 


159,565 





Foreign ore 530,371 
Slag and scrap 60,473 
Limestone flux 134,190 
Combustibles- 
ing «te A) 
Se? ne. wa, on, as, au. row “xe Ge 2,975 
Production. 
sarin Quantity. Value. 
Description Tons. Francs. 
Forge pig iron . a as Oe 56,935 2,769,400 
Pig iron for Bessemer steel .. 161,606 9,045,100 
Vig iron for Thomas steel 113,153... .. 5,777,500 
Total =... > os ox BOO... .:. seeee 


In the following tables are shown the totals cf the plant, work- 
people, and consumption of combustibles of the establishments 
working at the same time both iron and steel ; but the quality of 
raw material worked into finished steel, as well as the weight and 
value of the latter, are given separately in the tables relating to 
that metal, 

With this reserve, the tables in question show the condition of 
activity of the ironworks in the Liége district during 1895, 


Ironworks. 








Number of establishments— 
Working eT ee ae Peery 10 
Inactive ae din aw we ‘ oe. ow. we ] 
Furnaces 
Puddling- 
Working sa canes ~ ae aes 7 
Not working ; Si te te eaiecay: is 17 
Re-heating 
Working ee Were ase F : ee Ba) 
Not working ak Oho A eee Gar cae cae 26 
slow— 
Working “se, Wes a ee eens 154 
Not working ye haut aaa aes ep 28 
Upen-hearth and annealing 
Working aa Van tee hae Y (20 ohana welaerites 23 
Not working ye aS ry ae J 3 
Hammers, steam and other, helves, &c. .. . ; a 41 
Rolling mills— 
Pe ee ee Sasi 16 
For large sections atlas see ied 13 
For smal] sections and twisted iron Pree ea 1 
For heavy plate Pier y a reer ie ” 
For thin plat Fens pha sae 14 
Steam and hydraulic engines, including lucomotiy 
Number Sad GY ; - ay re . 334 
SION cc nk ke ee ae ue ee ae ee ek 
Workmen— 
Number .. .. 5 ei ulin  ae ea Lactgnt SO 
Average daily wage , (eS) 
Consump- Products. 
Description. Ge : = 
‘ Quantity. Value. 
Iron puddling. Tons. Tons. Francs. 
Belgian cast iron ree 76,605 - 
Foreign cast iron se ‘ike 29,226 _ 
BER Tae San we: cam. i a 92,949 7,336,925 
Fagoted iron making. 
Mill bars ee tga Mo Jee 24,425 
Scrap... a oe oe a 19,848 oo _ 
Fayots - 86,904 4,166,450 
Finished iron making. 
Mill bars toe oh OY acs hn 76,480 
Fagot ee a iy aca 36,817 - 
oy, eee 28,404 
Merchantirons .. .. .. .. «. 12,8il 
Small sections “ae aed 24,055 
Special sections... 6. se 1s te 10,161 
Hammered iron.. .. .. .. .. - 192 
NE 6s saan. es ae bins 250 
Twisted rods (drawn into wire) .. - 4,417 





Heavy plates and wide strips — 


Thin plates .. 6,690,600 





Total, finishediron .. .. .. .. — 15,300,140 
Total consumption of coal .. .. 258,189 -- — 

The foregoing tables show an increased falling off in the import- 
ance of the iron industry in this district. Although the number 
of works in activity remains the same, their working staff and 
machinery have been reduced, and this reduction is evidenced in 
the falling off in the various portions of their production, 





The quantity of mill bars turned out is less by 9000 tons than 











that of the previous year, and although the reduction in fagoted 

iron is not so marked, when we compare the totals of finished 

iron, which up to the previous year showed a decrease of 30,000 

tons since 1889, we find for 1895 a still further falling off of 6334 
ns, 

As in the previous year, the production of twisted rods shows a 
fresh increase, while that of thin plates has augmented considerably, 
but on the other hand the making of heavy plates and wide strips 
has diminished ina much more considerable proportion. The same 
thing may be observed with respect to the merchant iron. The pro- 
duction of small sections has been considerably increased to the 
detriment of the larger sections, and it would thus appear that it is 
the smaller categories of iron that continue to compete with the best 
advantage against steel. 

The prices of the different categories have been subject to but 
slight variation, with the exception of thin plates, which show a 
notable reduction, 

The following table will show the variation to which these prices 
have been subject since 1888, in which year they reached a 
minimum to which, taking them altogether, they have not 
descended until the year under consideration. The average value 
of finished iron per ton had in 1894 very nearly declined to that 
minimum, and last year it shows a further fall of 3f. 17c. per ton. 

As a result of this falling off both of the production and the price, 
the total value of the products of this industry—which in the 
previous year showed a decrease of 7,000,000 f. (£280,000) in com- 
parison with the maximum attained in 1890, again sustained a new 
and considerable reduction of 1,259,310 f. (£50,372) or nearly 8 
per cent, 

The following tables show the results of the working of the steel 
industry in the establishments devoted exclusively to the production 
of that metal, as well as of those of the iron manufacturers turning 
out steel :— 

Steel Works, 
Number of establishments .. .. .. 2. 1. 2s os j 
Furnaces— 
beep ee, A OR ee ee ae we ‘ 
eee we. Sm Wa eae 3 
Converters— 


Working el Seek aie mer ve fae “por aay a 

hed > e! nas Ak de) an) a! we ete 7 
Re-heating furnaces— 

WI a etcet ses ne. Sg aan 0 we da aod 23 

cs wc ar a ae, alge “ng ene 13 
Hammers, largeandsmall .. .. .. 1. 1. ss os 16 
Rolling mills— 

I xe dai ae, Tee. cee nd ee ge tek Par 12 

Finishing mills. Oe oe. 8 


Motors, including workshop locomotives — 
Number Sev ta ds “aa San ay et) ess 
REOMEINON a. oa: Saar ows, Lec! acs re ke eae ee 
Workmen— 
Number .. 





sail ha § 3f. 62c, 
Average daily wage ((2s. 11d.) 


‘ -roducts. 
Consump- Products. 


Description. tion. 























Quantity. Value. 
Tons, Tons. Francs. 
Coal, total consumption . 166,232 _ _ 
1. Unwrought steel. 
Belgian iron ee ee 238,136 — - 
Foreign iron 34,302 — — 
Steel scrap .. .. oa eae eae 85,082 — 
CRORTROCE 5 cw cw se _- 265,470 20,709,600 
2. Wrought steel. 
Belgian steel ingots.. .. .. . 176,346 _- -- 
Foreign steclingots.. .. .. . 04 ~- 
eee si on? rape, ica tae ae _- 94,813 9,581,000 
NT kel aa a faa a —_ 7,359 
re =A 37,461 
Hammered stecl.. .. .. .. .. 3,641 
Steel wire Se \iae: er en 4,300 
PONE sa 40m ben Sem. Sat Sam ee 147,574 16,181,100 
lronworks Turning Out Steel. 
ia Products. 
Descripticn. . tie Ts > ——_ 
— Quantity. Value. 
Steel ingots — Tons. Tons, Francs. 
Belgian $3,714 - - 
Foreign ; Ska Sad 1,043 at as 
Blooms and hammered billet 
Belgian “a ee 10,661 
en, Oe ee ee 1,359 -- 
Rails ; 1,982,760 


3,572,800 
153,000 
2,807,570 


Hammered steel 

Thick plates «es te 
<n ee a eee -- 
Steel wire i 











Total .. 


ee ee ae ee 10,540,570 
Brought over from previous table 


16,181,100 





Total production and value .. .. — 226,702 
Equivalent in sterling£ .... .. - _— 








The production of unwrought steel has increased considerably. 
Already in 1894 it was 18,000 tons in advance of the previous year, 
and last year it showed a further increase of 37,000 tons, and 
although the average price decreased by 2f. 79c. (2s. 24d.) per 
ton, the larger amount turned out produced an increase in the 
total value of 2,255,330 f. (£90,213). 

The manufacture of wrought steel, which for several years has 
shown constant progress, and which made a huge stride in 1894, 
this time shows an appreciable falling off. From 238,016 tons it fell 
to 226,702 tons, and its value decreased from 27,916,210 f. 
(£1,116,648) to 26,721,670 f. (£1,068,867). 

Each of the categories of finished steel work shows, however, a 
slight increase in price, which is especially marked in the prices of 
tires and steel plates. 

Tn the following table is given—in the same form asin the previous 
table relating to the finished ironwork—the fluctuation in the prices 
of the various products of finished steel, from which an estimate may 
be formed of the decline in prices since the year 1890, when they 
reached the maximum. 

Zine Works. 


Number of works— 


WED Seciis. aa W200 gee we Py ) 

Inactive ee ee Sa ‘ a Nee 0a 1 
Number cf weliiag mile wk. kl ig ts we 8 23 
Engines, steam and hydrauli 

Number ek eel av, sen em, ee cells ee ee 27 

Horse-power a ee eee ee ee ee ee 
Workmen- 

Number oe, «a > i «eer hen eer 477 

rage daily wage f Sf. 77¢ 

a nd BO .. (3s.) 
Consumption 

Coal, tons os ws a 13,016 

RENO GUN, SOE we ce ee en Mes, ee ee ee le ee 

Zine ache, Cons... 6 os ce ee ee eet 636 
Production, rolled zine, tus 34,081 
Value, per ton ~ aa 394f. 41c. 
Total value .. 13,442, 0008. 








Tue Revue de Chimie Industrielle announces that a 
method of rendering celluloid non-inflammable has been discovered 
by M. Asselot. Celluloid is dissolved in ten times its weight o 
acetone, and is mixed in the proportion of five to one with a 
solution of magnesium chloride in three times its weight of alcohol. 
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TRIAL OF CAMMELL’S 61. PLATES. 


WE have reported many good results obtained with foreign 
armour during the past year. We are very glad to be able to 
give one herewith of an English plate tested on board H.M.S. 
Nettle at Portsmouth on September 22nd last. The plate 
was furnished by Messrs. Cammell. It is Harveyed steel, 


containing, among other elements, nickel. It measures Sft. 
by 6ft. by 6in. The striking velocity is about 1960 foot- 
seconds. The attack was with Holtzer’s forged steel Gin. pro- 
jectiles, weighing 100 lb. each. The striking energy was, 
therefore, 2665 foot-tons, and the calculated perforation by 
Tresidder’s formula 13-45in. of iron, giving a relation of 2°24 
times the thickness of the plate attacked. Five blows were 
delivered. Figs.1 and 2 herewith show the front and back 
of the plate at the end of the trial. It will be seen from 
Fig. 1 that the plate has completely defeated the attack of 
four blows, the point only getting through in one case, the 
projectiles having all broken up, leaving their heads embedded 
in the plate. There is a certain amount of cracking, as is to 
be expected, but it will be seen in Fig. 2 that the back of the 
plate, though bulged and cracked, compares very advanta- 
geously with that of a Krupp 5-75in. plate, which we gave on 
January 31st, 1896, which had been exposed to attack by 15 
and 21 cm. guns (5-‘9in. and 8:27in.) with velocities implying 
perforation by Tresidder’s formula of from 10:2in. to 13°6in. 
of iron, that is, a relation of the actual plate of from 1:77 to 
2°35 times its thickness. An intermediate blow, with a per- 
foration of 12-6in. of iron, or 2°19 times the thickness of the 
plate, had actually perforated, so that it may be said that 
Cammell’s plate, so far as can be judged, has shown greater 
resistance to perforation than the very excellent plate referred 
to. The back of Cammell’s plate shows more cracking, but 
this in plates of this thickness is of less importance than 
perforation. Taking it altogether, then, it must be said that 
this plate of Cammell’s is the most encouraging result we 
have seen with English armour for some time past. 








INSPECTION OF MINES BY LABOUR 
DELEGATES. 

Some notes have reached us, in reference to this matter 
from the other side of the Channel; they are from the pen 
of an ardent advocate of the labour delegate as a mine 
inspector, M. Emile Lewey, formerly president of the 
administrative council at the Paturagos and Wasmes Col- 
lieries. He maintains that the appointment of such inspectors 
would in no way interfere with the discipline in the mine 
nor entail loss to the proprietors, but will simply insure the 
carrying out of the legal regulations that are now largely 
disregarded, the result of which would, in his opinion, be 
a considerable decrease in accidents of all sorts. In fiery 
mines at the present time, he says, the eagerness of the 
management for big returns leads frequently to work being 
pushed ahead before the complete dislodgment of the gas is 
effected, whilst the timbering is left to the miners to do, 
frequently after a few days’ work, and frequently also 
at their own expense; and the men, being human, err 
on the side of saving both their own money and their 
own time, and, consequently, do the timbering badly, 
so increasing the risk of falls of roof. In this case it is 
argued that the regulation is at fault and requires amending, 
so that filling and timbering should be done under strict 
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supervision by special men paid by the management, 
It is added both the gas question and the securing of the 
mine are matters that require constant inspection, and so 
could best be done by a delegate chosen from and by the 
miners themselves. Inspection by Government engineers is 
regarded as unsatisfactory because they cannot be made in 
sufficient frequency, and when they are made notice is either 
given beforehand, or else there is sufficient time from 
the moment when the inspector’s approach is witnessed until 
the time he has changed his clothes and reached the 
workings underground, for various changes to be made 
in the distribution of the men—removing them from 
unsafe places and increasing their numbers at other spots. 
He animadverts on the custom of giving the inspec- 
tor a good dinner, and thinks the notice sent before- 
hand is more likely to be some way connected with the 
dinner than to ensure the attendance of the manager, who 
anyway ought to be always at his colliery, except for some 
special reason, and in the latter case there are subordinate 
officers who could meet the inspector. Then it is asserted 
that the inspector is easily persuaded first to visit those parts 
of the mine that are most easily reached, and so the time 
before dinner is soon taken up, and there is a disinclination 
to inspect the more trying sections after a more or less 
sumptuous repast; and it is just in the more remote districts, 
approached by bad roads, that the more dangerous workings 
are generally situated, workings, too, that are not always 
shown on the plan. These matters are well known to the 
men, and M. Lewey is of opinion that they could not long 
exist if the inspectors were men selected by the miners from 
their body and conversant with the mine. In all mines, too, 
a certain amount of disregard of the regulations is allowed 
to pass unnoticed, but which, as time goes on, becomes less 
and less restricted, and a greater menace to safety. Then, 
with regard to the delegate inspector, he is to be elected by 
the men, probably annually, and is to be paid by the colliery 
owners, special regulations being made to prevent the dele- 
gate inspector being thwarted by the owners in any way. The 
payment of these inspectors by the State is not approved, 
inasmuch as they would become creatures of the Government, 
always subservient to the Government engineers, rarely under 
the control of a Minister understanding the matter, and who, 
moreover, affected by various influences, would at one time 
be friendly, at other times hostile to the working man. 
M. Lewey points out that he speaks as a man having proof to 
support what he says. That being so, it seems that matters 
are very bad in French collieries, and the supervision of the 
men and the allotment of their duties shockingly lax; and 
whether the appointment of miners as inspectors would mend 
matters much is by no means as certain as M. Lewey would 
have us believe. 








GREAT EASTERN RAILWAY WORKS. 


THE Great Eastern Railway shows a growth that is very | 
gratifying to those who have watched its career with interest. | 


At present it has not many lines in course of construc- 
tion ; but on the lines open for traffic there is a considerable 
expenditure, and some new lines are contemplated. In the 
past half-year, the Great Eastern expended £263,161 on 
capital account, of which sum £79,712 was on lines open 


for traffic; £73,955 was for working stock; £125,000 went in! 
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subscription to the Lancashire, Derbyshire, and Last 
Coast Railway; but there was a slight credit from sale of a 
steamship. On the lines open for traffic, the chief expendi- 
ture was on the works at Stratford, which took £12,726, and 
on additional land, for which £7520 were spent. In the 
additional stock five-sevenths of the amount spent was for 
new wagons. 

It is intended in the half-year that has now been entered on 
to expend £172,000 on additional capital works. On the 
lines open for traffic the sum to be spent will not materially 
differ from that for the past year. The Benwick line, now in 
course of construction, will take £10,000; and on working stock 
the sum of £90,000 is expected to be spent, so that—apart 
from the subscription to other lines—the rate and capital 
expenditure is somewhat, though not greatly, in excess of 
that of the past half-year. It is justified by the growth in the 
traffic, for the Great Eastern Railway took £108,000 more in 
the past six months than in the corresponding period of 
the previous year. In the six months it carried close upon 
59,940,000 ordinary passengers, whilst the number of the 
season-ticket holders increased, and there was a larger yield 
from parcels and other items of the coaching traffic. 
Nearly all round the receipts rose, the advance being, how- 
ever, most marked in the merchandise traftic, that from the 
continental steamers showing a slight falling off. 

It is in contemplation to purchase some of the lines 
which the ,Great Eastern leased, so that with parliamentary 
sanction the line will become larger and more consolidated, 
Its prospects are improved both by the growth of its pas- 
senger traffic, now numerically greater than on any 
other British railway, and also because of the better 
position that agriculture seems slowly taking. Whilst 
other railways serve especially coalfields, the chief industry 
that the Great Eastern Railway serves is that of agriculture ; 
and every change in the trade is speedily reflected in the 
receipts of the railway, though the growth of the suburban 
railway traffic lessens the easinessof perception. Onthe whole, 
however, the Great Eastern is doing well, and promises even 
better for the future. 








KINDLING LOCOMOTIVE FIRES WITH O1L,—In the engine houses 
at Altoona, the oil fire-kindling apparatus and process is generally 
used for lighting the fires in locomotives. The apparatus consists 
of a portable cylindrical tank or reservoir, which holds about a 
gallon and a-half of crude oil. A force pump is attached to the 
inside of this, and a rubber hose with a flat nozzle is connected to 
it. The nozzle is made of a piece of sin. gaspipe a few feet long, 
with its end flattened to form the nozzle. Before kindling a fire, 
a layer of coal about 3in, thick is spread over the grate, and a 
few bunches of greasy waste are laid on top. The oil is then 
sprayed over the surface of the coal by the force pump attached 
to the reservoir, and the waste is then lighted. The engine houses 
are now provided with steam pipes which run all around the out- 
side, and from which branches lead down to an underground con- 
nection alongside of the engine pits. The blower pipes on the 
locomotives also have a screw connection on the outside of the 
smoke-boxes. A hose is connected to the steam-pipe underground, 
and to the blower pipe. After the oil and waste have been burn- 
ing for about ten minutes, steam is turned on to the blower, 
which, of course, acts on the fire so as to raise steam in from fifty 
to sixty minutes, In urgent cases sufficient steam has been raised 
to run an engine out of the house and on to the turntable in 
twenty-eight minutes ; but it is not considered advisable to do it 
so quickly. The steam Li Om haye a connection leading into the 
pits, so that water can be blown out,—American Engineer, 
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PUMPING ENGINES—BRIGHTON WATERWORKS. 


WE illustrate above a triple-expansion pumping engine 
and pumps recently supplied to the design of Mr. James 
Johnston, M.I. Mech. KE. and Assoc. M. Inst. C.E., by 
Messrs. Fleming and Ferguson, of Paisley, for the Patcham 
Pumping Station of the Brighton Corporation Waterworks. 
The ordinary three-cylinder inverted type of marine engine 
has been adopted, the deep well pumps being driven off one 
end of the crank shaft, and the force pumps driven direct off 
the piston-rod crossheads. Thecylinders, which are 21}in. and 
364in, and 58in. diameter by 4ft. stroke, are carried at the back 
by cast iron columns of hollow square section, and in front 
by light wrought ironcolumns. They are jacketed throughout 
by means of liners, steam being caused to circulate through 
cover, barrel, and bottom in rotation, and drained into 
bottles fitted with gauge glasses. The piston rods are fitted 
With slippers lined with white metal, working in guides on 
the back columns. The bed-plate is of the box-girder type, 
but of more massive design than is usual in marine practice, 
and is further strengthened by massive cast iron frames, 
which extend under the crank-shaft the whole length of the 
engine, and are bolted to the under side of the bed-plate, and 
secured to the concrete foundations below. The main brasses 
are of bronze, lined with Stone’s white metal, as also are the 
connecting-rod bottom end brasses. The condenser is placed 
In a pit under the floor at the back of the engine, through 
which all water from the deep well pumps passes to the force 
pumps. The tubes are of brass, each 1}in. external diameter, 
and the ends are secured to the tube plate by improved 
Screwed glands, the water from the well flowing outside the 
tubes. The air and feed pumps are also under the floor, and 
are driven direct off the crank-shaft, which is prolonged for 
this purpose. The force pumps are single-acting plungers, 
three in number, and 15iin. diameter by 4ft. stroke. They 
are placed directly under the three cylinders, and secured to 
the cast iron frames before described. The plungers are 
directly connected to the piston rod crossheads by wrought 
on there being four to each plunger, and two of which 
deliv on either side of the crank-shaft. The suction and 
sae ery valves for these pumps consist of small gun metal 

ves 2in. diameter with gin. lift, working in solid gun metal 
plates, 
wnt well pumps are two in number, and of 22fin. 
re ovate y 3ft. stroke, single-acting bucket pumps, and have 
gan sa lift of 175ft. The buckets and clacks are of 
sae 0 the bee-hive type, with woodite valves and gun 

packing rings. The pump rods are driven by bell 
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cranks, the motion to which is transmitted from the crank- 
shaft of the main engine by pitch pine connecting-rods. 

The engine is designed to lift 3,000,000 gallons in twenty- 
four hours, against a head of 500ft. when running at twenty- 
three revolutions. The barring engine is fixed alongside, and 
made to gear into the fly-wheel to facilitate starting, and for 
turning the machinery in case of repairs. This barring 
engine is capable of turning the whole plant against one- 
half the total load. 

The engine was started by Mr. Councillor Titcomb, Chair- 
man of the Waterworks Committee, on June 6th, 1896, and 
named the Brigden engine, after Mr. Alderman Brigden, J.P., 
one of the oldest members of the Town Council. 

The Patcham Works are about three miles from the sea 
front, and on the western side of the London, Brighton, and 
South Coast Railway Company’s line to London. Previous 
to the erection of the new engine, the work at this station 
had been done by one compound high-pressure surface-con- 
densing engine, which is geared to drive two sets of three- 
throw deep-well pumps, which together are capable of lifting 
about 1,500,000 gallons per day against » total head of 300ft. 
This engine and two Lancashire boilers were built by Messrs. 
Yates and Thom, of Blackburn. 

The two engines lift from independent wells, sunk to a 
depth of 195ft. below the surface of the ground or to ordnance 
datum, which are joined by adits. From these wells adits 
have been driven in easterly and westerly directions, a length 
of 2270ft., the object being to intercept the fissures in the 
chalk, which are usually formed at right angles to the coast 
line. The adits vary in size, according to circumstances, but 
are chiefly 6ft. wide by 7ft. high, with a grip along one side 
G6ft. deep by 2ft. wide. The adits are driven in the upper 
chalk formation, which at this point is exceedingly hard, and 
the fissures very far apart. In the winter months the yield of 
water is greater than the two engines together can pump, but 
in the summer it falls off, so that the triple engine is quite 
able to deal with it, and the work of extending the adits for 
a further supply can be carried out. 








WALLACH’S IMPROVED WATER-GAUGE 
FITTINGS. 


THE accompanying illustrations represent two simple and 
inexpensive appendages to water-gauges. First, for showing | 
ata glance, either in the light or in the dark, the height at 
which the column of water stands; and secondly, for prevent- 
ing injury to the boiler attendants, in case of fracture of the 
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gauge glass. The reflector is perforated throughout its entire 
length with rows of round holes—three to a row—of which 
those that are seen through the portion of the gauge glass 
filled with water appear to converge, each row of three thus 
becoming one narrow elliptical hole horizontally disposed. 


Fig. 2 





WALLACH WATER GAUGE 


On the other hand, those that are seen through the upper 
portion of the glass, where there is no water, are not affected, 
and the observer is thus enabled, instantly, to see whether 
the water is at the proper height in the glass. The distinc- 
tion between the two parts of the tube is very sharp, as 
will be seen from Fig. 2, the lower part appearing as a series 
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of elliptical holes superposed, and the upper empty part as 
a number of rows of round holes. 

The reflectors are supplied in two kinds, either plain 
enamelled, or prepared with luminous paint, the latter being 
equally effective for use by day or by night, or in dark boiler 
rooms, if exposed every day to day or artificial light to enable 
them to absorb sufficient luminosity Thereflectors are made 
of strong metal, and are fixed to the gauge glasses by means 
of a spring clip or by wire. 

The makers of this ingenious device, Messrs. Wallach 
Brothers, Gracechurch-street, London, also supply a novel 
safeguard to prevent particles of glass being thrown 
about dangerously should the gauge glass burst. It consists 
of a specially toughened glass shield of U section, moulded on 
wire netting which is embedded in the centre. Fig. 1 shows 
a water-gauge fitted with both the above improvements. The 
protector is attached to the gauge glass by two closely coiled 
spiral springs, which, passing round the protector, are 
fastened to clamps connected bya rod, and fitting closely to 
two of the sides of the upper and lower hexagonal nuts 
respectively. This arrangement not only keeps the protector 
in position, but also acts as a buffer, allowing the protector 
to yield through the stretching of the springs, so as to 
minimise the force of the shock. 








LETTERS TO THE EDITOR. 
net hold ourselves responsible for the opinions of our 
correspoudents. ) 


(We do 


THE IMPERIAL INSTITUTE MOTOR CAR EXHIBITION, 


Srr,—This Exhibition opened with the month of May last, on 
the Ist of which a demonstration was given to many members of 
the House of Lords by the following machines and carriages :— 
Bollée quadricycle ; De Dion and Bouton tricycle; Duncan 
Superbie, Wulff-Muller, or New and Mayne bicycle; Daimler ; 
Serpollet ; Bersey; Lutzmann; Kane-Pennington carriages. A 
‘*Santenard ” steam tricycle was there also, but could not be seen 
in motion. Messrs. Arnold and Co., of East Peckham, had space 
allotted to them, but failed to exhibit, and the same statement 
applies to Messrs, L’Hollier, Gascoigne, and Co., of Birmingham. 

1 propose to touch upon the chief points of the carriages 
exhibited ; and, having been favoured by a more or less intimate 
conneetion with the Motor Car Club, I may be able—but, let it be 
understood, as an entirely outside and unprofessional observer—to 
supply the readers of THE ENGINEER with some interesting points 
of information. 

The May Ist demonstration passed off successfully, and, con- 
sidering the confined space allotted for action, the different types 
of machines behaved very creditably. 

The Daimler carriage steadily and continously threaded its way 
in and out of the roped-off passages. 

The oe commonly styed the ‘‘ Juggernaut,” on account 
of its weight and nage clumsiness, fulfilled every requirement, 
stopping at intervals, like the others, to take up guests. 

e Bersey carriage behaved well, but its somewhat abbreviated 
appearance and its “ whirring” accompaniment were remarked. 

he Lutzmann car was noticeable for the maker’s attempt at 
gracefulness of design ; but the two small steering wheels in front 
were pivoted vertically, and the forks were, unfortunately, not 
quite vertical, and gave one the impression that there had been 
a slight collision. But the actual steering was good, although 
the action appeared jerky. 

The Kane Pennington model on this occasion appeared of 
dwarfish construction, and was steered by a curious-looking bar 
right across the occupants’ knees. It was moved from side to side, 
always being at right angles to the carriage. It acted very well, 
but the effect was not pleasing. 

The cycles were more in evidence, for the simple reason that, 
moving more quickly, they were more often in the observer's view. 
Of these the Bollée quadricycle attracted most attention, on 
account of the facility of its guidance and the rapidity of its 
motion. It mounted the ‘‘ramp” with ease, and was continually 
stopping to take up passengers. 

e De Dion oe. Bouton tricycle—now ordinarily known as the 
‘‘New Beeston”—behaved well, although it appeared to need 
considerable exertion and spasmodic back-bending on the part of 
the rider to start it. The bicycle, which went under the name of 
Duncan Superbie, but was identically the same as those styled 
‘*Wulff-Muller,” ‘‘ Hildebrand,” and ‘‘ New and Mayne,” seemed 
to have but one speed, and, shooting forward at the commence- 
ment from the East Quadrangle, it at once came to grief. Later, 
however, when the ground was clear, it performed some very 
satisfactory evolutions, although its unwieldy appearance was 
against it, and its actions were impulsive. 

One or two incidents characterised the events of the afternoon. 
On one occasion the Daimler carriage was mounting one end of the 
ramp or wooden incline, and M. Bollée on his quadricycle, 
not having observed the intention of the former carriage, com- 
menced ascending at the other end. They gently collided half 
way up the incline that M. Bollée was mounting. But the brakes 
had been well applied in both cases, and no damage was done. 
But the situation was awkward, and it ended by M. Bollée releas- 
ing his brake and sliding down backwards, steering meanwhile, 
until clear of the ramp. 

Another incident was the noise of a report which sounded like 
a pistol shot, but louder. This had the effect of collecting the 
peers of the realm at one end of the quadrangle, under the im- 
pression that either someone had taken the opportunity to commit 
suicide with éclat, or that the Pennington tire had burst. It was 
actually, however, what the Daimler people styled a ‘‘ false explo- 
sion” of the ‘‘dead” gas from the motor of their carriage. 

It was on May 9th that the Exhibition was actually open 
to the public; and it is in connection with the continuous 
running of the carriages I have enumerated for the three months 
of the Exhibition that I shall be able to enter somewhat into details. 

It is no disparagement of the qualities of the other carriages 
when I say that, with the single exception of the De Dion tricycle, 
the Daimler carriages proved to be the only reliable carriages 
amongst those exhibiting at the Imperial Institute. Neither the 
Serpollet carriages, the Bollée quadricycle, nor the Kane-Pen- 
nington carriages were exhibited in motion after May Ist, so that 
the only machines with which the Daimler stood for actual 
iene of practical qualities were the Lutzmann and the 
3ersey. 

Without entering too much into detail, readers may be reminded 
that, in the Daimler machines :— 

(1) The ignition is performed by means of spirit lamps and 
ignition tubes. The Daimler authorities claim reliability for this 
system. I should mention, however, that in connection with these 
demonstrations, one of the principal causes of stopping in the 
Daimler carriages has been that the lamps have gone out, and also 
that the public have been kept waiting sometimes as long as three- 
quarters of an hour while the alternate processes of air-pumping 
and match-applying were brought to a successful issue. 

(2) The gearing of the motor with the driving shaft is by means 
of belts, controlled by jockey pulleys. The advantages of 
these are said to be that the slipping of the belts on the pulleys 
destroys the effect of the uneven strokes inevitable in gas engines, 
and enables the carriage to be started without a jolt. They also, 
in contrast to gearing wheels, are said to dispense with the 
necessity of an initial “‘shriek.” One could hardly fail to notice, 
however, that as each carriage started, the bodies of its driver and 
passengers c¢ d moving before their heads, And, when 
“shrieks” are spoken of, on some occasions when a Daimler 








carriage descended the incline a sound proceeded from its inward 
arts like to the simultaneous clattering of many Venetian 
linds. The driving from the shaft was by means of chains, 
which sometimes evinced a marked disinclination to remain at 
their posts, 

(3) The steering appeared to be very simple, and was performed 
by a handle resembling that of a tramcar brake, acting by 
mene of rods upon the centre of the axle between the two front 
wheels, 

Now, one particular I have been very anxious to obtain of the 
different makers, for this article, and one in connection with which 
I have almost invariably found their authorities either ignorant or 
signally reticent, is that of an authenticated distance carriages 
have actually run without having been obliged to come to a stand- 
still for any purpose whatever. However directly and forcibly | 
have put this question, I have been answered by the nominating 
of a fitness that the carriage can run without having to stop, 
and not by any actual fact. And if one again draws attention to 
this crucial point, the matter is dismissed as of no import. 

In the Daimler case I was referred to the Avxtocar report of a 
long day’s run during the Paris-Marseilles race. But it would be 
impossible to accept the report of a journal, even if uninterested, 
upon a whole day’s run, as authoritative as to the omission or 
inclusion of such an apparently trivial occurrence as an incidental 


stop, unless special attention had previously been directed to the- 


matter. 

I suppose the only absolutely reliable answer I have obtained 
to this question was that of Mr. Cornell, who, on November l4th, 
drove his Arnold carriage to Reigate, a distance of 20 miles, with- 
out stopping. Mr. Arnold himself says that he drove 15 miles 
on December 19th, and that there was ‘‘no reason” why he could 
not have “doubled the journey,” and by putting in some water 
he could, without stopping the motor, have run ‘‘almost any 
distance.” Unfortunately he did not double the journey, and the 
question is that of the cuwrriage stopping. 

The water question was a sore point with the Daimler carriage. 
It invariably happened that just as the band stopped for its 
interval, and the public came streaming into the quadrangle, that 
the Daim!er carriage had to stop running for want of water. And 
when much time had been lost in filling, more was often spent in 
re-starting the motor. 

An incident, more unfortunate than indicating an inherent 
defect of the carriage, occurred on Whit Monday last. An inex- 
perienced man was deputed to drive a Daimler carriage through 
the throng of people to the quadrangle. On approaching a certain 
elderly gentleman the driver shouted toattract hisattention. The 
elderly gentleman not appearing to hear, the inexperienced man 
became flurried, and, in his excitement, moved the speed-lever the 
wrong way, thus accelerating instead of diminishing the rate of 
progress. The unfortunate gentleman was knocked down and 
rather seriously injured. 

The next carriage in order of reliability I should say was the 

3ersey electrical carriage. Itseldom climbed the incline, however, 
appeared enormously heavy, and was accompanied when in progress 
by an incessant whirring noise. This carriage also contracted the 
habit of refusing to proceed when most needed. The gearing was 
by cogs and a chain, the tires were of iron, and the steering 
done by means of a small wheel, which had to be turned very 
many times. I saw a better type of the Bersey carriage, however, 
start for Brighton on November 14th. It was anopen landau, and 
neither appeared so heavy, nor was it accompanied by so much 
noise as the one at the Imperial Institute. As to the maximum 
distance it can travel, Mr. Bersey appeared to be satisfied with 
crossing Westminster Bridge—on the Brighton road—after accom- 
plishing which, the carriage was steered for Victoria Station, and 
I met it coming down the Station Hill at Brighton in fine style at 
five the same evening. 

Then comes the Lutzmann carriage. This was driven by a 
single-cylindered motor, and seemed to rattle proportionately— 
when not in progress. The motor had to be started by handling 
the fly-wheel ; and sometimes, when one was pulliag the fly-wheel 
round, there would be an explosion, and the fly-wheel would jerk 
forward and catch your fingers in one of its arms. At other times 
you would be gingerly urging the fiy-wheel forward one way, and 
it would suddenly give a most violent jerk the other way, as if the 
explosion had taken place on the wrong side of the piston, This 
would almost dislocate your shoulder. But the mechanism 
appeared remarkably simple, and was very easy of access. I saw 
a better specimen of the Lutzmann carriage at the ‘‘Salon du 
Cycle” in Paris, without a carburator, which appeared simpler still. 

Now the ignition of the Lutzmann, like that of the Arnold, 
Kane-Pennington, De Dion, Duryea, and Delahaye carriages, is 
electric, and the advantages of electric ignition, it is hardly neces- 
sary to state, are these:—Instantaneous starting of the motor, and 
the dispensing with the following disadvantages of motors with 
other ignition: Heating of lamps and ignition tubes, pumping up, 
lighting, blowing out by the wind, stopping, danger of explosion, 
bursting of ignition tubes, smell from machinery. 

The Lutzmann motor drives the shaft by means of a belt arranged 
to slide on to pulleys of differing diameters for variety of speeds. 
Thence it is connected by chains back to the driving-wheel. Now, 
that belt was a thorn in the side of the Lutzmann. There not 
being jockey pulleys, as with the Daimler, the belt was required 
to be always of even tension, and this requirement it did not 
fulfil. I remember on that occasion when the Motor Car Club 
obliged the Hurlingham Club by giving a display of motor cars 
at their Fulham grounds, that the Lutzmann took part in it. It 
got to Fulham safely, but early in the afternoon that belt refused 
to grasp. Its driver, Mr. J. A. Koosen, managed to tighten it, 
and it worked with indifferent results until it had started on the 
journey back to the Imperial Institute, when it again gave way. 
Mr. and Mrs. Koosen reached the Imperial Institute in a cab, 
and about three-quarters of an hour afterwards a crowd of men 
arrived with the Lutzmann in their midst. 

The steering was performed by a small handled arrow revolving 
on a plated disc at the driver’s right hand. The steering wheels 
were on vertical forks, pivoted independently, and connected by 
chains with the handled arrow aforesaid. Moreover, the chain is pro- 
vided with twospiral springs, which prevent thesteering handle from 
being violently jolted when the carriage is passing over minor 
obstacles. But one needed a cool head to steer that Lutzmann—the 
radius of the arrow was sosmall, although I must admit that I often 
observed one of the club attendants, whose sole experience of machi- 
nery had been with a Maxim gun in the last Matabele campaign, 
guiding the carriage round and round the small track at the Exhibi- 
a But perhaps the Matabele campaign had given him the cool 

ead. 

And this carriage was fitted with solid rubber tires. Many 
makers, I understand, prefer solid rubber tires, while they wait for 
the inventor of a tire that will not puncture nor burst when most 
needed. But one of the Lutzmann tires in hot weather had a 
habit of forming inconvenient loops with the wheel itself, and the 
carriage had to be placed hors de combat on that account. ~ 

I put that actual distance poser to Mr. Lutzmann’s English 
agent, but, alas! I could only get Mr. Koosen to reply, ‘‘I should 
say, and so does the maker, that the longest distance a Lutzmann 
can run without stopping for any purpose is 125 miles at least. 
But, as I have not heard of any such trial having been made, I 
mean to make one myself shortly, and will let you know.” 

I have yet to deal with the Kane-Pennington, the Santenard, 
the Bollée, the De Dion and Bouton, and the Britannia—electric— 
motors, 

The Serpollet carriages, as I have stated, did not run at the 
Imperial Institute after the day of the demonstration to the House 
of Lords. So that one had very few opportunities of observing 
their practical working. But they stood there in the North 

rallery preserving a grim, severe, and august attitude.of in- 
difference to all that was fair and beautiful to see and hear around 
them—and the contrast was most striking. The ‘‘Systtme 
Serpollet” is that of an instantaneous production of a working 





quantity of steam, Instantaneous, that is to say, after taking 
into consideration the previous existence of a good coke furnace 
which, however, takes considerably longer than a spirit lamp to 
make effective. The two specimens of the Serpollet type ex. 
hibiting were altogether too heavily and “ Juggernaut ”-ically 
constructed to allow of any comparison being made with types of 
lighter build on the question of vibration, In riding on the only 
one I have seen in motion, the sensation was as much like trayei. 
ling in an ordinary heavy brake as it is possible to imagine, 
The gearing and driving were by chains, which M. Serpollet then 
preferred on account of their adaptability to the motor relatively 
to the axle in point of suspension. The tires, moreover, were 
about the heaviest I have seen, and of iron. M. Serpollet, now 
having taken the pneumatic tire into consideration, however, says 
‘*T have attacked the axle by gearing, and I am now turning my 
attention to a direct application to the axle of the cranks of 
the motor. This most simple means has given ample proofs of 
efficiency in locomotives, but it is only possible with a steam motor, 
I believe that herein lies a grand solution ; but it must be under. 
stood that it has only been made possible thanks to pneumatic 
tires,” 

And as to pneumatic tires Mr. Serpollet told me, ‘I prefer 
pneumatic tires for several reasons:—Tirstly, because they 
suppress vibration throughout the entire construction of the 
carriage, avoiding thus the principal cause of deterioration 
of the motors and the connections. I fully believe that 
there is 50 per cent. less deterioration from wear and tear in 
a motor vehicle mounted on peumatic tires, than in the same 
vehicle if furnished with iron tires. Secondly, they permit of 
greater speeds being attained, since they reduce the effort of 
traction. And lastly, they give to the motion of the carriage an 
incomparable charm by the prevention of jolting and noise. I do 
not consider that I exaggerate when I predict that in the near 
future all motor carriages will be fitted with pneumatic tires.” 
And that is the opinion of the authority of the day in France on 
the subject. 

I knew it was hopeless to put the “‘ actual distance inquiry” 
to Mr. Serpollet, but I braved the attempt, and he replied, 
“That is a difficult question to answer. However, I may tell you, 
that with my present carriage, heated by petroleum, and furnished 
with a steam-condenser, one may travel, without stopping, a 
distance only limited by one’s supply of petroleum. Let us say 
about 100 miles,” 

There was one other steam motor at the Imperial Institute, and 
that drove the Santenard tricycle for two persons, This machine 
ran publicly only once, and that was during the visit of the Prince 
of Wales on the occasion of the Guy’s Hospital Féte of June 10th. 
And I had the greatest difficulty in Paris to persuade M. San- 
tenard to come over and run it, even for that event. Not one of 
all the chief engineers and the assistant engineers at the Imperia] 
Institute would take the responsibility of working that little 
tricycle! 

It was certainly a very pretty thing to look at when considered 
as an example of a mechanic’s skill, and I understood from gentle- 
men in Paris that M. Santenard is highly esteemed asa mechanical 
engineer ; it may be merely a question of design, but the specimen 
at the Exhibition appeared to me to embody the acme of discom- 
fort for its passengers. They were supposed to be perched up 
side by side on miniature, pivot-like, bicycle saddles. Short lengths 
of brass tubing might be discovered, after a careful search, pro 
jecting from odd corners of the motor, which they were expected 
to grasp for safety’s sake. And when one’s eyes became accus- 
tomed to the maze of mechanism underneath, small scales of iron, 
filed to resemble footplates, were to be found, upoa which it might 
be possible, by the exercise of divers acrobatic contortions, to 
catch one’s feet. The steam in this motor is produced by a tubular 
generator, heated by petroleum burning under atmospheric pres- 
sure. The gearing is by gear wheels, M. Santenard believing that 
‘‘chains possess all disadvantages, possible or imaginable.” He 
also prefers pneumatic tires, having regard to the preservation of 
the mechanisms of both machine and riders, and the Santenard 
tricycle can run 70 miles without stopping. The motor, however, 
is provided with a steam brake, by virtue of which steam enters 
the cylinders upon both sides of the pistons at the same time, this 
arrangement permitting of the whole system being blocked gradu- 
ally or instantaneously, as soon as is considered discreet after 
passing the seventieth milestone. 

The only other motor carriage exhibiting at the Imperial Insti- 
tute that could hardly also be classed under the heading of 
cycles” was the Kane-Pennington. After ry! Ist, however, it 
was never to be seen, except, at a state of rest, by the side of the 
Pennington exhibits. And a brave show those exhibits made. 
There was the bicycle that was labelled to have done the mile in 
58 seconds; there was also a bicycle with an air propeller where 
the rider’s coat tails would ordinarily be, and two or three motors 
detached for the purpose of showing the British public ‘‘ how it 
was done.” I never saw ‘‘it done,” however, at the Imperial Insti- 
tute, but I have seen ‘it done” elsewhere, and about that I hope 
to have something to say in a future issue. The British public are 
now beginning to see ‘‘it done,” only they were unable to then, 
and I overheard many remarks, soffo voce and otherwise, concerning 
‘‘ Yankee bunkum,” ‘‘gas,” and other vulgar subjects, while the 
more initiated asked questions of those in charge with a curious 
smile on their countenances. The questions were replied to with 
alacrity, and the inquirers walked out to hear the music, muttering 
“impracticable,” ‘‘no carburator,” and so forth. 

Well, the ignition was electric, involving the celebrated ‘‘long- 
mingling spark.” 

The gearing and driving by chain. Mr. Pennington has deter- 
mined to take advantage of the long and satisfactory test given 
this form by bicycles. His objections to belts are that the thrust 
required to cause the belt to grasp, being interpreted, is loss of 
power, and that with their use continual adjustment is necessary. 
As for the benefits of its slight slipping, these are more than 
attained by the Pennington system of clutching. And Mr. 
Pennington taboos gear wheels on account of their immense friction, 
liability to breakage, noise, and loss of power. For the chain 
system he claims direct power, no liability to break, no noise, no 
slipping, and he uses the smallest ordinary bicycle chain that I 
have met with. 

The steering in the Pennington tricycle is performed either from 
a handle bar, similar to that of a bicycle, operated by the driver at 
the rear, or with the use of asteering handle and brake, combined, 
by the front rider. The action is by means of rods with chains to 
‘“turn the corners” acting individually on the front wheels, As 
is well known, no carburators are to be found with Pennington 
motors. ‘‘The cylinder is the carburator,” and the oil drips 
directly into it. : 

To the distance question Mr. Pennington gave me a satisfactory 
reply. ‘‘Onmy bicycle I have put a man going round and round 
the track here—at Coventry—just to see who would ‘give in’ the 
sooner. But I had pity on the man when he had been at it for 
eight hours, and let him dismount. 1 will guarantee that in that 
eight hours 150 miles was covered.” ; 

A somewhat similar carriage in appearance to the Pennington 
quadricycle was that of the Britannia Motor Company. his 
company, too, only exhibited in motion upon one occasion, and 
that was when they gave a dinner—all those matters seemed to be 
managed by dinners—to the Press and several favoured individuals 
of the public, for the introductory purpose of demonstrating the 
qualities of their creation. They had two machines on the track. 
One was an ordinary Bath chair, with the motor attached to the 
axle, and the other a kind of double perambulator on a large scale, 
with an appetising picnic basket perched up in front ona level 
with the passengers’ knees. This, however, contained accumula- 
tors. The Bath chair was being charged from terminals on the track 
for two or three hours before the gentlemen at dinner had 
been given permission to smoke ; and yet, I presume, after the 
most careful preparation for the occasion, when they came troop 
ing on to the track it refused to proceed, and was discreetly taken 
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away hors de combat. Not so the other one, however, which was 
destined to come off second best in an actual collision. It travelled 
beautifully, without the slightest noise or vibration, on the level 
vround, and even climbed the incline with the driver in it ; but 
when on the summit of the ramp, Mr. Sherrin caused it to 
stop, and shouted for someone to attach himself to the rear and 
act as a brake, the carriage not being provided with that useful 
adjunct. For useful it would undoubtedly have been, as, when 
ence more travelling quietly round the track with the other 
carriages, a Daimler vehicle preceding it, the latter stopped 
suddenly to discharge its passengers, the Britannia carriage failed 
to note the occurrence, and crashed toitsdoom., That was the 
somewhat unsatisfactory ending of that evening’s ‘ Britannia” 
motor display. a ; 

[ have seen the Bath chair since on three occasions. At the 
Stanley Show, where, with axles suspended, it was obligingly 
revolving its wheels to an admiring crowd. The attendant was 
kind enough to attempt to stop them with his hands, but only did 
5) with difficulty. 

On the second occasion, at the start for Brighton on November 
14th, when an apparently invalid lady turned a little ivory handle, 
and the Bath chair commenced the fifty miles’ journey. It went 
bravely through the two inches of mud on the Embankment, and 
was crossing Westminster Bridge with an attendant walking by its 
side at a smart pace, when I lost sight of it. And the third time, 
at Dupont’s stables, in Brighton, at rest. I will not say that it was 
sent down by train, because I did not see it at either Victoria 
or Brighton Stations. Indeed, I should not be surprised to hear 
of it shortly, described as the winning Bath chair in the great 
Brighton horseless carriage race, 

The motor, the only thing that distinguished the Bath chair and 

with the addition of the lunch basket—the magnified double 
perambulator from ordinary specimens of their respective class, 
consisted of a cylindrical kind of excrescence on the centre of the 
axle, which revolved therewith. On returning from the Hurling- 
ham Club display, I had the pleasure of introducing M. Delahaye 
and the sub-editor of La Locomotion Automobile to the secretary 
of the Motor Car Club, and afterwards of directing their attention to 
the Britannia Motor carriages ; and the sub-editor immediately 
exclaimed, ‘‘ C'est /a solution!” with which remark M, Delahaye 
seemed to concur. 

As regards the Bollée quadricycle I can say but little, as the 
occasion I dwelt upon at the commencement of this letter was 
the only one, to wy knowledge, upon which it appeared publicly 
at the Imperial Institute. It is provided with seats for two riders 

a most ¢omfortable one in front for a passenger, and a less com- 
modious one behind for the driver. The manager of the office of 
this machine in Paris very kindly went thoroughly into its 
mechanism with me ; but I hardly think that the details would be 
sufficiently interesting here, considering the superficial manner in 
which I have dwelt upon the merits and demerits of the rival 
exhibits. Suffice it to say, then, that the ignition is by a single 
ignition tube, heated, in the first place, by a spirit lamp. The 
driving is by means of gear wheels, and, of course, can be 
varied. For driving M. Bolléz employs a belt constituted of a 
mixture of linen and rubber in judicious proportions, for which 
indifference to weather is claimed. The motor having been 
started, the pulleys of the gear and of the motor are given the 
required thrust by a lever at the left of the driver, resembling 
an extenuated air pump, which performs also the duty of speed 
changing ; this effect tightens the belt, and the machine is put 
into motion. ‘The steering is performed by means of a small 
handled horizontal wheel. M. Bollé2 considers pneumatic tires 
most suitable for his purpose. His manager could give me no 
record of any long run of non-stop absolute. This machine, by the 
way, is propelled by a single cylinder, cooled by means of air- 
circulating ribs. As I write I hear from Coventry of a back-to 
back ‘tug-of-war’ having taken place between the Pennington 
and the Bollée machines, in which the advantage was gained by 
the former. But considering the different powers of the motors, 
and that one machine is built for the express purpose of carrying 
two passengers, while the winner was constructed for four, | 

annot perceive any honour to have been gained, although much 
is being made of the event. 

I now come to speak of the De Dion and Bouton tricycle, the 


most satisfactory feature of the whole series of demonstrations at | Tau x c 
| actual qualities and facts concerning the motors and motive forces, 


the Exhibition. It was in practical evidence from the very begin- 
ning, and continued so constantly until near the end, when it had 
to be removed in order to serve as a model for manufacturing 
purposes ; and the only accident that happened to it during that 
period consisted of a breaking of the fork of the front wheel, 
which bad nothing essential to do with the machine as a motor 
tricycle. Round and round that track it went unceasingly for hours 
at a time, as often as not climbing the ramp, and descending 
easily on the other side. Butsometimes, when the rider attempted 
the ramp without having started with a sufficiently long pre- 
liminary run on the level, one could hear the beats of the motor 
getting distinctly fewer and farther between, and upon one or 
two occasions when the rider, Mr. Bruneau, intent upon the 
supply of the benzine, opined that the summit had already been 
attained, the motor stopped, and then he looked up and discovered 
that there were several yards more of incline. On those occasions 
it needed a prodigious amount of effort from a strong man to gain 
the top. For the motor cannot ran independently of the driving 
wheels. So that, in order to obtain a sense of progress, one has 
to propel by pedal 14 ewt. of tricycle, p/vs himself, for several 
yards, that is, until the motor becomes active. Hence the pro- 
digious exertion and the back-bending. ‘he contrary is the case 
with the Pennington tricycle, in which only the motor is started 
with the pedals, the clutches being applied to the active motor, 
starting the carriage. But there is yet one other way of starting 
the De Dion tricycle. 
districts, the delivery of milk to ‘‘hotels and families.” And 
the horse often knows the families ever. better than his 
master knows the hotels. And when he has gone far enough in 
one direction, while the man is scooping out the milk for the 
use of a family, he lazily turns round, and by the time his master 
has again reached the gate, is already in motion towards a distant 
hotel, ‘lhe milkman has a short run and jumps on to the moving 
cart. This, in the only alternative method, is what the rider of 
a Da Dion tricycle has to do, only he has to perform the horse’s 
part in addition, 

I recall, how, during the Hurlingham Club display, Mr. Braneau 
broke the chain of his tricycle. His pedals thus became useless; 
but after some melancholic deliberation, the idea of the “milk- 
cart method” seemed to strike him, and, pursuing it, he success- 
fully concluded the display, and even reached the Imperial Insti- 
tute without chain or accident. 

In the De Dion tricycle the ignition is electric, and contact is 
made by turning one of the ordinary-looking vulcanite handles 
until an indicator points to “marche.” The crank shaft is geared to 
the driving wheels through a7 to 1 reduction gear. The steering 
arrangement is of the ordinary ‘‘Cripper” type, and the tires 
are pneumatic and found satisfactory. ‘There is no carburator on 
the De Dion tricycle. A pipe passes from the exhaust chamber 
into the oi] tank, and the pa mc being more or less heated, 
vaporisation is produced. The cylinder is cooled by means of air 

ibs, 

And lastly, it is my duty to chronicle the deeds of the multi- 
named bicycle. I will refer to it, though, by the name that was 
Biven to it in the catalogue. The Duncan-Superbie bicycle was of 
the “Rover” type, with a disc rear wheel, and provided with 
exceptionally large pneumatic tires. The oil tank was between 
- wheels, and the lamp underneath it. Where the ordinary 
cycle would be provided with a lantern, protruded here a rose- 
fashioned exhaust-chimney. The shocking impulse of the 
explosion was to a certain extent modified by the restraining 
influences of very thick rubber straps. The supply of oil to the 
cylinders was somewhat imperfectly regulated by a milled screw- 


I have sometimes observed, in suburban | 





cone, actuated at the desire of the venturesome rider’s right 
thumb, An ordinary bicycle brake was provided to curb the 
restive propensities of a 2-horse power motor. When further 
restraint was considered advisable the rider’s feet came to the 
ground, 

‘To start the machine the lamp had to be lit. This presupposed 
the nearness at hand of a plumber’s blow-lamp ; after an applica- 
tion of which to the motor lamp and adjacent tubes for a period 
varying from ten minutes to two hours—it actually occupied the 
latter time on one occasion—and adjusting certain air and oil taps, 
you find that a flickering light gradually becomes permanent in 
its recesses, This accomplished, you shut down the furnace door, 
and it commences to roar, which roaring is continued until the 
lamp is blown out by the wind, or extinguished by cutting off the 
supply of oil. You then walk your machine along fora hundred 
yards or so, to see if you can persuade an explosion tooccur. If you 
are fortunate you obtain three ; in the next hundred yards you obtain 
six ; in the next, by running, twelve; and so on in geometrical 
progression. Your own progression, however, is by no means 
geometrical. Sometimes the bicycle handle pulls you violently 
— at others the machine displays decided tendencies to drop 
pehind. 

You may now consider matters sufficiently advanced for 
mounting purposes. There are two ways of accomplishing this, as 
in the tricycle. But there are no pedals, One has, therefore, 
either to stride the machine and claw the ground with the light 
fantastic, @ /a dandy-horse, or to employ the ‘‘ milk-cart method” 
I have previously described. 

He will then experience an irregular series of shocks to his 
system, synchronising with the explosions of the motor. These 
have the effect of propelling him at varying but unjudged speeds. 
He can cut off the supply of oil if he chooses with the help of the 
screw-cone, or he can turn on the full flow by the same means. 
But in all my experience of it I could find no middle course. It 
had two speeds—railway, and what I should describe as the snail 
spasmodic. That is to say, a propulsive explosion at irregularly 
alternating intervals of about 50ft., the inter-explosive spaces 
being overcome by applications of the foot as before. 1 was 
warned of its strange impulses, curiously enough, by the. very 
inventor himself, who, more curiously still, actually advised me not 
to attempt to driveit. To demonstrate practically how altogether 
difficult it was to ride this machine he had invented, Mr. Duncan 
bestrode it himself ; and, being fortunate in obtaining a few explo- 
sions by the dandy-horse method, went careering away towards 
the curve at the other end of the track. The second time he went 
round, and the moment he had turned the corner, a rush was made 
by the spectators toward a certain point in the curve. I made for 
the spot, and was in time to see Mr. Duncan rising from the 
cement upon which the creation of his brain had deposited him. 
Bat he rose with a smile, picked up the few hundredweight of 
machine, and wheeled it back. 

Then I tried. The lamp was still alight, but I failed to get a 
single explosion. And Mr. Duncan smiled most benignly when he 
saw that what he had predicted was becoming verified, and he was 
absolutely delighted to realise afresh that his invention wouldn’t 
work. But I persevered, and was rewarded at last by an explosion. 
Then came another, and I mounted. Then several came succes- 
sively, and I considered | was doing well. But then the motor 
wouldn’t stop exploding, manipulate the cone how I would, and 
I realised that I was being run away with. And Mr. Duncan was 
so amused. Then I steered the thing up the ramp, put the 
brake on, and scraped my feet on the ground, all at the same 
time, and managed to bring it to a stop on the top. I waited until 
I had made certain that no more explosions could possibly occur, 
and then allowed it to drag me down the incline. And so ended 
my experience of the motor bicycle at the Imperial Institute. 

Thus I have endeavoured to supply a résumé, from an outside 
coign of ’vantage, of what, after alt was a comprehensive, instruc- 
tive, and enterprising Exhibition, although the Exhibition, as I 
have shown, was not altogether confined to material demonstra- 
tions. Not being interested in any machine, I have essayed a 
general unprofessional criticism of them all, and have wished to 
distribute my acidity as evenly as I could find it possible so to do. 
If I have been cynical I apologise to those concerned, but it has 
been with that mildest of cynicism, which I pray may not develope, 
born of a fair knowledge and moderately intelligent conception of 


human and mechanical, displayed at the International Exhibition 
of such at the Imperial Institute. AN OUTSIDER. 
January 19th. 


THE GREAT NORTHERN RAILWAY AND ITS SUBURBAN 


TRAFFIC. 

Str,—As I have been a daily traveller on the G.N.R. for the 
past ten years, perhaps | may be allowed to make some remarks on 
the article appearing in THE ENGINEER of 8th inst. 

There can be no two opinions regarding the phenomenal growth 
of some of the Northern suburbs, and consequent enormous increase 
in the G.N.R. suburban traffic. Districts which, a few years 
back, were fields, are now covered with modern villas of a superior 
character. The villages have developed into important marketing 
streets, with high-class shops equal to those in the principal West- 
end thoroughfares. 

The suburban traffic carried by the G.N.R. converges at Finsbury 
Park Station, which has become an important junction, where 
passengers to and from the N.L.R. change trains. It will be of 
interest if I state what the G.N.R. has done on its main line 
between Finsbury Park and King’s-Cross for the purpose of effici- 
ently dealing with the exceedingly augmented passenger trafiic. 

Daring the ten years the new Copenhagen tunnel has been 
opened, giving accommodation for two up lines, The up goods 
lines have also been carried across the main line by means of an 
over bridge, near the north mouth of the tunnel. Tbe down 
goods lines north of Finsbury Park Station have been diverted, so 
that they pass under the down Edgware branch, instead of crossing 
on a level. This alteration considerably improved the working of 
the down traflic. Then. a few years ago, considerable works were 
carried out between Holloway and Finsbury Park, for the purpose 
of crossing empty trains from the sidings to the up lines, without 
crossing the down lines on a level. This was accomplished by 
means of inclines and a skew bridge beneath the main line. The 
down goods line was also diverted, and now passes at the back of 
Holloway Station, instead of using the platform line ; this altera- 
tion did away with a lot of delays from which the down trains 
suffered. 

Next came the construction of two new platforms in the King’s 
Cross terminus, and the rebuilding ard enlarging of the suburban 
station, together with a flattening out of the curve from the 
Metropolitan line, and the building of a separate station for milk, 
&c., traffic. 

The opening of the new Gas Works tunnel—north of King’s Cross 
Station—provided three sets of metals to carry the down traffic, 
all of which had previously passed over one set. 

The addition of a short connection between the down slow and 
down Canonbury (N.L.) lines south of No. 4 platform Finsbury 
Park worked wonders in the way of decreasing the delays to 
down G.N. suburban trains, as they now use both sides of the 
platform instead of only the east side as formerly. It will, there- 
fore, be seen that the G.N.R. has made some very considerable 
improvements in its line for the purpose of coping with the 
increasing suburban traffic. 

Reference was made in your article to the proposed G.N. and 
City Railway from Finsbury Park tothe City. 1 believe the reason 
for the non-success of the flotation of the company can be found in 
the fact that it was proposed to work the line by electric traction. 
Investors presumably had not sufficient confidence in this method 
of working to put their money into the scheme. The G.N. and 
City Railway is promoting a Bill in the forthcoming Parliamentary 





Session, asking for powers to allow the use of steam locomotives 
on the line. If this is successfal, there is little doubt that the line 
will be speedily constructed, and that G.N. suburban trains will run 
through to the City by this new route. 

Your remarks as to the apparent delay in carrying out the pro- 
jected improvements at Finsbury Park would be very considerably 
modified were the real cause of the non-commencement of the 
work generally known. I may say that the fault does not rest so 
much with the G.N.R. as with those who seek to take undue 
advantage of the situation. G. A. SEKon. 

London, N., January 11th. 


BREAKING TESTS OF LONG-SPAN FLOOR ARCHES. 


Sir,—Referring to the account of the tests of floor arches 
carried out at Mr. Lockwood’s yard, Sackville-street, Manchester, 
appearing in your issue of the 15th inst., we shall be glad if you 
will allow us to mention a few points where we think you are in 
error. 

The Golding floor was 4ft. 2in. wide, and not 4ft. as statea, 
which brings the load carried down to 16 ‘2 cwt. per square foot. 
At this point the central tie rod gave way, and was the immediate 
cause of failure, but the two outer main tie rods, which each con- 
sisted of a 16in. by in. plate, and an angle about 3hin. by 3in. by 
gin., remained intact. The tie that failed was a screwed ljin. 
round rod, found on examination to have had a bad flaw at the 
point of fracture. An entirely wrong impressién is conveyed in 
stating that the Monier arch here tested, made with “expanded 
metal,” showed a superiority of 8 per cent. as compared with a 
similar arch made with round rods in the usual manner, and having 
an age of three months. The facts are as follows:—The round 
rod arch with which comparison is made was experimented with 
under our direction about this time last year, and carried 11°7 ewt. 
per square foot before failure. In this case the thrust was taken 
up much less effectively than in these last experiments, and at 
the moment of breaking the abutments had yielded sufficiently to 
seriously impair the strength of the arch. Under these circum- 
stances no elementary comparison can have any value. 

Later on we notice that the failure of both floors is attributed 
chiefly to the ‘‘ snapping of the tie rods.” What happened in the 
case of the Golding floor has already been explained ; in that of 
the Monier arch nothing gave way until the arch itself broke, 
when the load, falling upon the central rod, snapped it. 

In conclusion,’ we may mention that these experiments were 
carried out at our suggestion, and under the direction of Mr. 
Walter Beer, who acted for us. MAXWELL AND TUKE. 

41, Corporation-street, Manchester, January 19th. 


BOILER TESTS. 


Srr,—I am glad to observe that my letter in your issue of the 
8th inst. has drawn a reply from Mr. Gosling’s company. Pro- 
fessor Galloway’s absence in Roumania explains in a perfectly 
satisfactory manner the fact that no correction of the extra- 
ordinary statement attributed to him has yet appeared. Mr. 
Simpson falls foul of the last paragraph in my letter giving the 
water evaporated per pound of coal as deduced from the published 
figures. He finds fault with me for taking the coal consumed 
during the test at 14 cwt., and accuses me of forgetting the remark 
as to the condition of the fire. Of course, his strictures apply 
equally to the editorial note which you were good enough to insert 
after my letter. I wish to point out, however, that I did not 
forget to notice anything in the article, and I will quote once more 
the words of your report of December 11th :—‘‘ Ordinary small 
coal was added from time to time as required, the quantity used 
during the trial being exactly the same in each case, viz., 14 cwt.” It 
is this very statement which I now quote for the second time, and 
which Mr, Simpson appears to be incapable of reading correctly, 
which constitutes the absurdity of the report. 

Mr. Simpson’s letter simply confirms the suspicion which 
entered my mind at the time of first reading the report, viz., that 
Professor Galloway did not intend us to believe that only 14 ewt. 
of coal was burnt for the evaporation of 606-9 gallons of water, but 
that the incredible statement in your report was due to a misinter- 
pretation of his figures by the party responsible for the report. 

If, as Mr. Simpson says, these “ trials” were made, in the first 
place, simply to find out how much more water could be evaporated 
by the use of the Gosling furnace as against natural draught, and 
not as to the amount of water evaporated per pound of fuel, why, 
in the name of common sense, does the report say that ‘‘ the 
evaporative efficiency of the former—Gosling’s—was therefore in 
the ratio of 1°38 to 1 of the latter—natural ?” 

The increase of 38 per cent. in the total steam raised by the 
boiler, by the addition of forced draught to a boiler having a poor 
chimney draught, is by no means impossible. I have myself 
obtained an improvement of 40 per cent. under similar circum- 
stances by the addition of forced draught furnaces, but they were 
not Mr. Gosling’s. Frank L. WaTSON, 

21, Springfield Mount, Leeds, January 18th. 


THE TAY BRIDGE. 


Sir,—Seeing a report in some of the leading newspapers a few 
days ago, stating there were signs of collapse in some of the piers 
of the Tay Bridge—for which I supplied the blue bricks about thir- 
teen years ago—I immediately wrote the engineer of the North 
British Railway Company—Mr. Carswell—asking if the report were 
correct. 

I received his reply this morning—copy of which is enclosed— 
and I shall feel very much obliged if you will kindly insert it in 
your next issue. JOSEPH HAMBLET. 

West Bromwich, January 20th. 

[Cory.] 
The North British Railway Company, 
ingineer’s Office, Edinburgh, 
anuary 19th, 1897. 
Joseph Hamblet, Esq., 
Blue Brick Works, 
West Bromwich, Staffordshire. 
Tay Bridge. 

Dear Sir,—I am in receipt of your favour of the 1th imst., and beg to 
say that there is not the slightest foundation for the rumour that there 
are signs of collapse on some of the piers of the Tay Bridge. The bridge 
is as sound now in every respect as it was on the day that it was opened 
for traffic. 

The blue bricks which you supplied for the bridge are still very satis- 
factory. JaMES CARSWELL. 


RAILWAY BILLS IN PARLIAMENT. 


Srr,—In reference to the statement in your issue of the 16th 
inst. to the effect that the London, Walthamstow, and Epping 
Forest Railway Company is to be wound up and dissolved, we beg 
to inform you that the abandonment Act has been applied for in 
consequence of arrangements made for securing the parliamentary 
deposit, and that it is intended to issue the capital of the company 
before the date at which that Act could receive the Royal Assent, 

Le BRASSEUR AND OAKLEY, 

12, New-court, Lincoln’s-inn, W.C., 

January 19th. 


RAILWAY AXLES. 


Str,—I shall feel greatly obliged if any maker or designer of 
axles will let me know, through the columns of your valuable 
paper, a practical method or formula, as used in Great Britain, for 
determining the dimensions for railway axles, both with inside 
and with outside journals, and in the case of coupled wheels the 
combined twisting and bending moments, and the modus operandi, 

I trust space will permit you to insert this. 


January 18th. ‘Lex TERRE.” 
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FOREIGN AGENTS FOR SALE 


AUSTRIA.—GEROLD AND Co., Vienna. 
CHINA.—KELLY AND Wa su, Lp., Shanghai and Hong Kong. 
BRANCE.—Boyveau anv Cuevitier, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

A. TWEITMEYER, Leipsic. 


INDIA.—A. J. ComBRIDGE AND Co., Bsplanade-road, and Railway Book- 


stalls, Bombay. 
ITALY.—LOESOHER AND Co., 807, Corso, Rome. 
Bocca Freres, Turin, 
JAPAN.—KELLY AND Wasa, Lpv., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petereburg. 
§, AFRICA.—GorpDon anp Gorcu, Long-street, Capetown. 
R. A. THompson AND Co., 33, Loop-street, Capetown. 
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nesburg. 


AUSTRALIA.—Gorpon anp Gorcn, Queen-street, Melbourne ; George- 


street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anp Co., 180, Pitt-street, Sydney; 


Little Collins-street, Melbourne ; 7, King William-street, 


Adelaide ; Edward-atreet, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 


QOANADA.—MontTrea News Co., 386 and 388, 8t. James-street, Montreal. 


Toronto News Co., 42, Yonge-street, Toronto. 


YNITED STATES OF AMERICA.—InTeRNaTionat News Co., 88 and 85, 


Duane-street, New York. 


| sTRAITS SETTLEMENTS.—Kery anv Watsu, Lp., Singapore. 
CEYLON.—W1JsaYArRTNA AND Co., Colombo. 


Supscription News Co, Chicago. 


OF THE ENGINEER. 


862, 








SUSSCRIPTIONS. 


sip ic ay 


3 advance) :— 
x Half-yearly (including double number) . .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9a. Od. 


A complete set of Tax Enarveer can be had on application. 
Ia of the red 
rate for any destination outside the United Kingdom, Foreign 


+4, 








below. Foreign Subscribers paying in advance at these rates, 


Publisher. 
Tax Paper Copies— 
Helf-yeerly...“\. © ««#~oeoeoo #i @. 
Yearly coe eeee ee a 4 il. 0. 
Tacx Parer Copizs— 
Eef-yety.. mw oaaeaeaeee aw & & &. 
Yearly comm wwe wow aw oe. « 
(The difference to cove extra postage.) 


ADVERTISEMENTS. 


All single advertisements from the country must be accompanied 


subject to this condition. 





positions will be sent on application. 


the necessity for going to press early with a portion of 


in each week. 
Letters relating to Advertisements and the 





letters to be addressed to the Bditor of Tax ENGINEER. 


Tae Enainexr can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid on 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tae Enoinexr is registered for transmission abroad. 


of postage on newspapers to one uniform 
scriptions will, until further notice, be received at the rates given 


receive THE ENoIngeR weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 


@® The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 


Post-office Order in payment. Alternate advertisements will be 


inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 


Prices for Displayed Advertisements in ‘‘ordinary" and “special” 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and in consequence of 


edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 


Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 


Sub- 


will 


odd 


bya 


the 











PUBLISHER’S NOTICE. 





Brighton Waterworks; also the Index to Vol. lcvxrii. 


not receive them. Price 1s. 


| *,* With this week's number is issued as Supplements a Four-page 

Working Drawing of a Standard Pullman Vestibule Car, and 
a Tio-page Engraving of the Triple-expansion Pumping Engines, 
Every 
copy as issued by the Publisher includes pe of these Supple- 
ments, and subscribers are requested to notify the fact should they 














CONTENTS. 


" THE Enoriyeer, January 22nd, 1897. 
Tar NiTRoGENOUS By-PRODUCTS OF GASWORKS.. .. s 
ATTACK ON FORTIFICATIONS BY SHIPS .. . 
Maritime IMPROVEMENTS AT DUNKIRK.. .. .. .. .. 
a Prince GEorcE—CapsTaN GEAR. (Illustrated.) 
= Tram RalL ror New York. eee 
HE Pan-Russtan EXHIBITION AT NIJNI-NOVGOROD. (Mlustrated.) .. 
; THE ConsTRucTION OF A PULLMAN SLEEPING Car, 78F?. Lona... .. 
1 TRADE IN THE ARGENTINE REPUBLIC .. .. .. «2 «2 ce > 
—~ INCLINED PLANE Cana Lirt. (Illustrated.) .. .. .. .. 
; ~ aaa A RaiLway Brine over THE Lea. (Illustrated.) .. 
New Rattway ror Loypon. GEL ac. we cc ee te 
IRON AND Steen in LIEGE.. .. .. .. .. .. 
: Pen or CAMMELL’s 6rN. PLate. (Illustrated ) 
| SSPECTION OF MINES BY LABOUR DELEGATES .. 
Ganar Eastern Rattway WoRKS.. .. 2. .. .. se 
W MPING ENGINES—BRIGHTON WoRKS. (Illustrated.) .. .. 
peltace’s IMPROVED WATER-GAUGE FITTINGS. (Illustrated.) .. .. 
4 eg To THe EpiroR—The Imperial Institute Motor Car Exhibitio: 
é — Northern Railway and its Suburban Traffic—Breaking 
Fare for Long-span Floor Arches—Boiler Tests—The Tay 
3 vridge—Railway Bills in Parliament—Railway Axles 
reer ArTICLES—Expansion OE cs ok Se nw sizes 
ec oa Education—Balanced Slide Valves for Locomotives-—Free 
Coli rade in Queensland—The Outlook for Engineers ae ke 
Pes liery Surface Labour in Yorkshire 
ATERATURE oe i hee 1” 


PERIMENTAL ENGINES AT THE DURHAM COLLEGE OF SCIENCR. (ili.) 








































pAtLwaY MaTrers—Nores AND MEMORANDA—MISCELLANEA 
ERIMENTAL INVESTIGATION OF THE Cuttine or Breve. Gera 
a WwiTH Rotary Currers, (Tllustrated.) .. .. 
RICK-MAKING PLant, YOUGHAL, (Illustrated.) 
HE Bor SEconpaRY CELL, (Illustrated. ) i 
BE LNBTITUTION OF Civi, ENGINEERS.. .. .. .. 2. 2... 
=a s FROM Fis Provinces—The Iron, Coal, and General Trades of 
The Shetelt District "North of Bens gene Dustrete— Lancashire 
Notes from Sc —W nd Adj 
SHE Patent fone a — sini artaaam 
PELECTED AMERICAN PATENTS Si 





RS 































g Counties—Germany : : 







°) 102 


97 
98 


100 
1 


THE ENGINEER 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we And it necessary to wnform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwa to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Toe Enourerr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be soles of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


B. W. (Barnsley).—We have a further series of articles on coke 
making in preparation, which will be published in early impressions. 
G.M.—If you put up the boiler in the way you propose, you could 

remove it, but you should not fix the legs of the base to the freehold. 

The weight of the boiler would probably be sufficient to ensure stability 

without bedding the feet in the ground. 

C. P. (Torrno.)—We cannot find that any works on the English arsenals 
are published. Perhaps the treatise on ‘‘ Service Ordnance,” published 
by Eyre and Spottiswoode, London; and “ Artillery,” by Lloyd and 
Hancock, which treats largely of Sir W. Armstrong and Co.’s work, 
published by Griffin and Co., Portsmouth, may be of use to you. 

R. S. R. (Jarrow).—As a practical boilermaker of experience sou are 
eligible for the post of boiler inspector. You are nodoubt competent to 
detect bad workmanship, flaws, cracks, or other defects. Apply by 
letter to the chief engincer of any of the boiler insurance companies, 
stating your qualifications. 

H. 8. A. (Ryde).—A head cf 6in. of water equals a pressure of °215 Ib. 
per square inch ; 5ft. of water a pressure of 2°161b. per square inch ; the 
pressure for lft. of head is -431b. per square inch, from which you can 
make any further calculations. Io measure water pressure bend a glass 
tube of any diameter into a U, stand vertically and partly fill with 
mercury. Connect one end of the tube with water pressure, excluding 
air, leave the otherend open. The water pressure will force the mercury 
down in one leg and up in the other ; the difference in the level of the 
mercury in the two legs is a measure of the pressure, or the rige in the 
one leg of 1:018in. from the datum equals 1 lb, pressure, 


INQUIRIES. 
BRAIDING MACHINES. 
Sir,—Can any of your readers inform me of a manufacturer of circular 
braiding machines, similar to those used originally for whip braiding 
January 20th. T. H.J 


G. 


ERRATA. 

In our issue of January 15th, page 56, in fifth paragraph, line five, 
28 Belleville boilers should read 48. In third — from bottom, 
fifth line, Bame Head should read Rame Head. In first line, second 
column, Bann Head should read Rame Head. 








MEETINGS NEXT WEEK. 

Tue InstiTUTON oF JuNIOR EnoineERS.—Saturday, January 30th, at 
8 p.m.: Visit the Lion Brewery, Belvedere-road, Lambeth. 

INSTITUTE OF MARINE EnaineEers.—Monday, January 25th, at 8 p.m.: 
Paper, ‘‘ Joy’s Valve Gear and Assistant Cylinder,” by Mr. B. H. Joy. 

Tue InstTiITUTION OF ELEctRicaL ENGINEFRS.—Thursday, January 28th, 
at 8 p.m.: Paper, ‘‘ Electrical Interlocking the Block and Mechanical 
Signals on Railways,” by F. T. Hollins, member. 

Tue South STAFFORDSHIRE INsmiTUTE OF IRON AND STEEL Works 
Manacers.—Saturday, January 30th, at 7 p.m.: Paper to be read, 
‘Lubricants and Lubrication,” by Mr. Alex. E. Tucker, F.I.C., past 
president. 

Tue InstiTuTE or Civi, ENGINEERS.—Tuesday, January 26th, at 8 p.m.: 
Paper to be read with a view to discussion, ‘‘The Diversion of the 
Periyar,” by Colonel J. Pennycuick, C.S.I., R.E. Students’ Meeting, 
Friday, January 29th, at 8 p.m.: Paper to be read, “‘An Experimental 
Investigation of the Efficiency of a Pelton Waterwheel,” by Mr. S. H. 
Barraclough, B.E., Stud. Inst. C.E. Dr. Alexr. B. W. Kennedy, F.R.S., 
member of Council, will take the chair. 

Roya InstiruTion oF Great Britatn.—Tuesday, January 26th, at 
3p.m.: Lecture IL, ‘‘ Animal Electricity,” by Professor A. D. Waller, 
M.D., F.R.S. Thursday, January 28th, at 3p.m.: Lecture. II., ‘‘ Some 
Secrets of Crystals,” by Professor H. A. Miers, M.A, F.R.S. Friday, 
January 29th, at 9 p.m.: Discourse, “The Polarisation of the Electric 
Ray,” by Professor Jagadis Chunder Bose, M.A., D.Sc. (Professor of 
Presidency College, Calcutta.) Saturday, January 30th, at 3 p.m.: 
Lecture II., ‘Neglected Italian and French Composers, with Musical 
Illustrations,” by Mr. C. Armbruster. 

Society or Arts. — Monday, January 25th, at 8 p.m.: Cantor 
Lectures, ‘‘ Material and Design in Pottery,” by Mr. William Burton, 
F.C.S. Tuesday, January 26th, at 8 p.m.: Applied Art Section, Paper, 
“The Artistic Treatment of Heraldry,” by Mr. W. H. St. John Hope, 
M.A. Wednesday, January 27th, at 8 p.m.: Paper, ‘‘ Voice Production,” 
by Mr. William Nicholl. Thursday, January 28th, at 4.30 p.m. This 
meeting will be held at the Imperial Institute: Indian Section, 
Paper, “‘The Moral Advance of the Peoples of India during the 
Reign of Queen Victoria,” by Mr. William Lee-Warner, M.A., C.S.L., 
formerly British Resident in Mysore, and Chief Commissioner of Coorg. 
Thursday, January 28th, at 8 p.m.: Howard Lectures, ‘“‘The Mechanical 
Production of Cold,” by Professor James A. Ewing, M.A., F.R.S. 
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EXPANSION v. THROTTLING. 


PROFESSOR WEIGHTON, of the Durham College of Science, 
Newcastle-on-Tyne, is in possession of a steam engine 
which has been specially constructed for the performance 
of experiments. A few results already obtained with it 
are given in a paper read before the North-East Coast 
Institution of Engineers and Shipbuilders last December. 
The first portion of that paper we publish this week in a 
slightly condensed form. The engine has been con- 
structed from Professor Weighton’s designs. Professor 
Weighton’s previous experience as head of the drawing- 
office of one of the largest firms on the Tyne eminently 
fitted him for the production of a thoroughly prac- 
tical engine. Various firms lent a hand; one supplied 
pistons, another cylinders, another a bed-plate, and so 
on. Professor Weighton has so fully described the engine 
and its peculiarities that we need say nothing more con- 
cerning it here. It will be seen that a large number of 
experiments could be carried out with it. But Professor 
Weighton is far too able and experienced an engineer 
to attempt to do more than one thing at a time. He 
impresses the lesson, indeed, so often forgotten, that if 
more than one factor is varied in any experiment it is 
impossible to connect cause and effect in analysing 
results. It is because this great truth is overlooked, dis- 
regarded, or undervalued, that so many experiments with 
machinery of all kinds have been rendered abortive. 
But Professor Weighton does not rest satisfied with 
calling attention to this truth. He goes on to say that 
the results of several individual trials are often found to 
be inconsistent, and sometimes even contradictory. We 
think that Professor Weighton might have dwelt with 
advantage on this point. We have indirectly and directly 
insisted on it over and over again. We have said that 


a theory of the steam engine lies in the contradictory 
results of experiments. Half a dozen theories have been 
prepared, and put before the world as satisfactory explana- 
tions of all that does—and we may add does not—take 
place in a boiler, steam pipe, cylinder and condenser of a 
steam engine, and not one of these theories will satisfy all 
the conditions or all the phenomena which are presented 
to the engineer or the physicist, and we find that what has 
apparently been proved up to the hilt by one set of 
experiments, is equally proved not to be true by another 
set. Aswill be seen presently, Professor Weighton’s ex- 
periments are no exception to the general rule. 

Professor Weighton divided the experiments of which 
he gives an account into two groups. The first was 
intended to ascertain how the economy of the engine was 
affected by varying the ratio of expansion. The second 
group was intended to ascertain how the economy was 
affected by using the throttle valve instead of expansion 
to regulate the power exerted. Throughout the trials, it 
must be carefully remembered that the only condition 
which was varied in the first group was the number of 
times the steam was expanded, and in the second group 
the initial pressure in the high-pressure cylinder. The 
boiler-pressure was kept constant at 210 lb. per square 
inch; the number of revolutions 140 per minute. The 
pounds of water used are corrected for a standard 
vacuum of 26in. No doubt many of our readers will 
remember that we have repeatedly said that under certain 
conditions—when, for example, the load was constant—as 
good an economical result could be obtained by govern- 
ing with a throttle valve as by automatic expansion gear, 
while a considerable saving in first cost and that of wear 
and tear and lubrication would be secured. Professor 
Weighton’s experiments substantiate this view. For, 
curious as it may seem, as good results, to all intents and 
purposes, were obtained by throttling as by expansion. 
We must leave Professor Weighton’s complete figures to 
tell their own story. A few examples of the results 
obtained will be useful here, if for no other reason than 
because they will indicate the points for which our reacers 
should look in the paper as a whole. 

As regards the first group of experiments we find that the 
best result obtained—that is to say, the smallest con- 
sumption of steam—occurred on November 23rd, when 
12-63 lb. gave a horse-power indicated, the steam being 
expanded 17:4 times ; the worst on November 13th, when 
the water used was 14°6]b. per indicated horse-power, 
the total number of expansions being 69°7. That is to 
say, the difference in water consumption was under 2 lb. 
only, notwithstanding the enormous difference in the 
ratio of expansion. But with the same ratio of expan- 
sion different experiments gave different results. Thus, 
for example, three successive trials, made on October 9th, 
with a ratio of expansion of 46 4 times, gave respectively 
13°49 lb., 12°79 1b., and 12°841b. This is quite a note- 
worthy difference when we bear in mind that the engine 
was indicating 84 to 96 horse-power. A most instructive 
feature of Professor Weighton’s inquiry is that he gives 
not only the consumption of water per indicated horse- 
power, but that for the effective or brake horse-power. 
It should be obvious, but is often forgotten, that the 
effective and indicated powers of an engine do not bear 
any necessary or invariable relation to each other, and this 
fact is brought out very clearly by Professor Weighton. 
Thus, for example, we find two succeeding experiments 
which gave 14°1]b. as the consumption of steam per 
indicated horse-power, while in the first it was 18°48 lb.. 
and in the second 18°051b. per brake horse-power. The 


E.H.P. varies indeed between 0°746, with an 


I.H.P. 

expansion ratio of 69°7, and 0°913 for a ratio of 19°8; 
the indicated power in the latter case being 152, and in 
the former 59°74. Of course this is just what might be 
expected. The trials were all made with steam shut out 
of the jackets, and the intermediate receivers carefully 
drained into the hot well. 

The principal deduction drawn by Professor Weighton 
is that steam engines should be made as small as possible 
for their power. Of course, this truth has long been 
familiar to many engineers, but it is just as well that it 
should be enforced ; and thisis peculiarly desirable in the 
case of steam users, who, as do other people, always 
like to get as much as they possibly can for their money, 
and so stipulate for the largest engine they can get for a 
given price. This is the reason why the multiplication of 
cylinders is not attended with any adequate return. 
Here we have a quadruple engine working at a very high 
pressure indeed, and certainly not doing better than 
would a triple-expansion engine ; but this is not all. The 
great object had in view in using a number of cylinders is 
that the ratio of expansion may be augmented, but in 
these experiments a direct loss was incurred by over 
expansion ; and this does not represent the whole of the 
loss from a shipowner’s or steam-user’s point of view. 
To get the very high ratio of 70 expansions, the engine 
was virtually three times bigger than it need be for an 
expansion of 15-5 times. For in the first case the power 
exerted was under 60 horses, in the latter over 188. 
This means, of course, great additional first cost—a first 
cost, indeed, three to one greater; and there is, besides, 
more space occupied and a greater weight to be carried 
by a ship. 

Turning now to the second group of experiments, that 
in which the power was modified by throttling, we find 
that the best result was obtained on November 20th, 
when with wire-drawing producing an average pressure, 
referring to the low-pressure cylinder, the same as 
would have resulted from expanding 19°8 times, the con- 
sumption per I.H.P. per hour was 12°86lb. We may 
compare this figure with that obtained on October 30th, 
when with an expansion of 19°8 times, the consumption 
was 13°12 1b., a difference of «26 lb. in favour of throttling. 
A peculiar fact which we cannot pretend to explain 


fully is that the fraction E.H.P. better for the 


fraction 


LEP. 
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the paramount difficulty in the way of the formation of 


engine when working throttled than when working ex- 
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pansively when the ratios are high. Thus for throttling 
equivalent to expansion 69°7 the coeflicient is 0°S01, as 
compared with +746 for expansion. For expansion 
46°4, the coefficient is *832, against ‘857 for the equiva- 
lent throttling. Indeed, on the whole, the brake efficiency 
is higher with throttling than with expansion, a result 
pointing to a reduction of engine friction, due to the 
equalisation of stress in all probability. 

Finally, we may point out that Professor Weighton 
has not overloaded his paper with figures. It is essen- 
tially simple and practical. He appears to have attacked 
his work in the right spirit. We trust that he will extend 
his investigations. He has done his best to prevent the 
value of what he has accomplished from being ovcr- 
estimated, and in this fact we find an assurance that in 
the future what he writes may be read with profit and 
pleasure. We have no doubt that critics will -find fault 
because he has no$ done this and tried that. We hope 
that he will not suffer himself to depart from the golden 
rule of doing one thing at a time. 


TECHNICAL EDUCATION. 

THE reports of two committees appointed to investigate 
the work and affairs of the Central Institute, South 
Kensington, afford in a large measure a useful record of 
the work done by Technica! Colleges. On the whole the 
report must be considered satisfactory, although the 
advanced appreciation expressed by the chairman of the 
General Committee. Sir John Donnelly, needs, it must 
be confessed, a little discounting. That “the results 
achieved are fully commensurate with the expenditure 
involved” is rather a broad statement to make, we think, 
of any technical college. However, as the Central 
Institute seems to be about on a par with other col- 
leges in the results achieved, and the expenditure 
involved is below the average as represented by the 
report, it may be better said of this school than of others. 
But that such a statement should be made shows either 


that the technical college does not rate itself highly or | 


that it is satisfied with mediocre results. The gross cost 


per student is given at £54 per annum; of this sum the | 


average student pays about half, the remainder is pro- 
vided by the Guilds. The sum is not large, and bears 
very favourable comparison with the expenses of other 
technical schools ; 
what size is the sum, but is that sum used to the best 
advantage? To find a reply to this question it is useless 
to go to the college itself; it is by failure or success of the 
alumni that the 
must be gauged. In an appendix to the pamphlet 
before us is given a “ List of careers of students who 
have taken the Diploma of Associate, corrected as far as 
possible to November, 1896.” Diplomas are granted in 
civil and mechanical engineering, in physics and elec- 
trical engineering, and in chemistry. To the last branch 


of study we understand that particular interest is not | 


minifested at present, and in this connection it is rather 
instructive to notice that chemical students seem to 


feel most that they profit by their college training. | 


the 


is 


This deference to 
admirable 

mainly due 
which is 

education. 

of about nine years, 212 names appear. During this 
period at least 1200 students must have left the college. 
Of about 1000 students there is then no azcount, except 
a very meagre tale of those who took the regular three 
years’ course of instruction, and “ received a certificate.” 
We have then roughly 20 per cent. only of the students 
accounted for, and these. being associates, are presumably 
picked specimens. A great many in the list have left the 
college too lately to be in remunerative positions; but for 
those who received their diploma several years ago, it would 
have been more satisfactory had the incomes they ar2 
making been given instead of the occupations they are 
following, We estimate, however, that the salaries of 
the various appointments range between £100 and £500 
perannum. The list. it may be mentioned, is not with- 
out its humours. Of one man, for instance, it is said 
that he is gone to Australia in the hopes of finding 
engineering work; and the career of another student of 
physical science is briefly summed up, and there is a 
ring as of Ichabod in the brevity of the statement, 
thus—‘*‘ Wesleyan minister!” But what is to be 
said of the main body of alumni—the 80 per cent.— 
what vocations are they following, what incomes are 
they making, what return are they showing for their 
technical education? If they were succeeding, pre- 
sumably their college would know of them; as they are 


we imagine, with all due 
instruction at the Central Institute, 
to the inherent nature of the science, 
particularly adaptable to the ways of 


unmentioned, we may divine that their careers are not of | 


a quality to be sung. However, let us consider only, to 
make all allowances for worthy cases overlooked, 50 per 
cent. a3 not successes, can it fairly be said of the Central 
Institute, in face of these facts, that the results are com- 
mensurate with the expenditure? If such can be said 
by the authorities, and if the statement can be accepted 
without demur by the public, then indeed is education, 
and particularly technical education of the nature provided 
for by the Central Institute, at a low ebb. No business 
concern in the world would venture to assert unblush- 
ingly that a record of work which showed 50 per cent. 
of failures balanced any out ay however small. Such 
a state of affairs would not be tolerated in commerce, 
and it should not be in education Of course, no one 
expects from what may be classed as an_intellec- 
tual undertaking a definite efficiency such as may be 


looked for in commercial affairs; but, surely, we are not | 


wrong in thinking that an educational institution—and 
one that prides itself on holding the first position in the 
country, and which has been spoken of by authoritative 
foreigners as an example that other nations might follow 
—should be able to present a greater average of success 
than 20 in 100. 

Now,‘we do not wish it to be supposed that we are 
directing our remarks ‘especially against the South 


but the question to be asked is, not | 


value of an educational establishment | 


In this list of students, which covers a period | 


| fitted with straight separate packing strips, which are a 


Kensington Institution. Wehave a great regard for that 
institution, and for the sister school at Finsbury, both of 
which we believe to be excellent examples of a type. The 
Central Institute, moreover, from the report, appears to 
be carried on financially as well as we are accustomed to 
expect when a body of London merchants have control. 
The expenditure is by no means excessive, the salaries of 
the professors—£1000 each—are on the low side, and 
considering the size of the buildings and excellence of the 
appointments, the eleven to twelve thousand pounds that 
it costs per year are not too much. No; it is the whole 
system of technical education that is, we venture to think, 
atfault. If it were all that it claimed, and might possibly 
be, no position in the land of any importance would be 
held by others than fellows of technical colleges, and 
instead of a wretched account of some 20 per cent. of the 
students making on the average an income of probably 
about £200 a year, we should find 75 per cent. holding 
responsible offices and securing good salaries. 

So much has been written and talked about the training 
of engineers, and so little has been achieved, that it must 
be admitted that the subject is exceedingly difficult of 
solution, and we are not prepared with a scheme of 
technical education reform; but if we were drawing up 
such an one, however, we should begin by reducing the 
standard of teaching at such establishments as the 
Central Institute. The school is entirely above its re- 
quirements. Is it not absurd to suppose that there is an 
annual demand for some 200 menjwell versed in the 
higher mathematics, or in any other abstract advanced 
science? And these young men, too, totally lacking 
in the much more important items of success—too 
young altogether to be put into positions where such 
knowledge would be of any material service to them. 
Perhaps five such scholars a year are required to fill 
vacancies, and we have 195 men full of  conic- 
section problems, the integral calculus, and we know not 
what of strange theories of all things visible and invi:“ble, 
thrown out on to a world that wants them not, nor their 
higher knowledge, but does want some good level-headed 
| fellows well grounded in the all-important elements of 





| science and technology, and for these under the present 
system of engineering instruction it may seek. 
Probably the fault of technical education at the present 
day is that it attempts too much—it tries to soar too 
|high. If every student in the Central Institute were to 
| be a success, we should have a country of professors and 





investigators, and probably not a single utilitarian pro- | 


duction in the entire company. To put the whole matter 
| in a sentence, the colleges are producing, or attempting 
| to produce, a commodity for which there is a scanty 
| demand, and are not producing, or attempting to produce, 
an article that is really wanted—a practical engineer. 


BALANCED SLIDE VALVES FOR LOCOMOTIVES, 


Ir has been stated—we do not vouch for the truth of 
the statement—that about 30,000 Richardson's balanced 
| slide valves have been fitted to 15,000 locomotives in the 
United States. It may well be asked, if balanced valves 
answer so well in America, why it is that they are not used 
| in this country, 
in Great Britain to balance slide valves. 


None of them, 


| 
| 


A great many attempts have been made | 


| 


however, seem to have been worth the trouble and cost. | 


balanced valve has met with but 
In the first place, because the un- 


Indeed, the 
fayour in England. 


balanced valve has worked very well; and, in the second | 


place, because the special feature of the English engine 
| inside cylinders—placed particular difficulties in the way. 
With 17in. cylinders there is no room to spare for 
balancing devices if the valve chest is placed between the 
| cylinders. In the United States the inside-cylinder engine 


scant | 


loose fit, and are made tight by the side pressure of the 
steam in the grooves. The success which has attended 
the use of the Richardson valve seems to substantiate 
the American argument, and justify the methods of 
construction adopted. 

We have not summed up all the objections to balancing 
when we have said that relief rings have not been success. 
ful. What will do very well in an engine which never 
runs many strokes without steam, will not necessarily 
prove suitable to an engine which may have to make 
hundreds of revolutions without steam. Unless some form 
of relief valve is fitted to the cylinders, a locomotive with 
balanced valves will when running down an incline, draw 
in cinders from the smoke-box through the exhaust, 
The absence of such relief valves has more than once 
caused disaster. Their introduction, no doubt, increases 
complication. It might be possible to get over the difii- 
culty by so coupling up the handle of the regulator with 
the cylinder drain cocks, that it would be impossible to 
close the regulator without opening the drain cocks, while 
those in turn could be opened by the driver when steam was 
on. Very little ingenuity would suffice for this. Possibly 
the drain cocks would have to be made a little larger than 
usual. But, after all, the introduction of a special relief 
valve does not seem to be a very great evil. Such valves 
have been used on the North-Eastern, the Midland, the 
Caledonian, and some other lines, without any particular 
trouble. 

In this country an opportunity occurs for reconsidering 
the whole question. Locomotives have increased in 
dimensions, while the gauge has remained 4ft. Shin. 
Inside cylinders are still the favourite, notwithstanding 
all that has been urged against them. But the increase 
in diameter to 18}in. and 19in. has driven the slide valves 
away from their snug quarters between the cylinders 
and placed them above or below the latter where there 
is plenty of room available for balancing. So far as we 
are aware, the original patents for the Richardson valve 
have expired, and there is no reason why the system 
should not be freely adopted. Its great merit lies in the 
fact that there is nothing experimental about it. Any 
English engineer fitting it to his locomotives may do so 
with perfect certainty that it will work well and give no 
trouble, provided it is made as Americans make it. We 
are not sure that this can be said of any other of the 
multitude of balanced valves that have been made and 
tried from time to time. It said that by using 
balanced valves much fuel is saved on the United States 
railroads. On this point we are not called upon to give 
an opinion. It may easily happen, however, that fuel 
could be saved in the United States while none could be 
saved here. The consumption of coal per mile by British 
locomotives is already so small that it is not easy to 
reduce it. The saving of $lb. of coal or so per mile 
is, however, a matter of small importance when compared 
to the reduction in wear and tear of valves, cylinder faces, 
excentrics, and indeed the whole link motion effected by 
removing the tremendous load which 160 1b. steam places 
in the back of a slide. If we take the effective area for 
loading an ordinary slide valve at 90 square inches we 
shall not be far wrong for a great number of locomotives, 
and 90 x 160 = 14,400 1b., or nearly 6} tons. It ought 
not to require much argument to prove that it would be 
worth while, even at the cost of a little trouble and 
money, to get rid of such a load on the back of a sliding 


is 


| surface. 


is unknown, and the valve chest on the top of an outside | 
cylinder permits any balancing device to be adopted | 


which is less high than the top of the chimney. In this 
country, however, of late the increase of pressure has 


once more directed attention to balancing, and we have | 


piston valves under trial on more than one railway. 


| sweeping is the Act, 


The Richardson valve is extremely simple; it has been | 
| neighbour, New South Wales, and will be practically a Free 


illustrated in our pages more than once. ‘The slide valve 
is made with an open back, and provided with loose 
packing pieces, which, when put in place in suitable 


“ring,” 
true, on the inside of the valve-chest cover. The device 
is, save in details, very old. We fancy thas Maudslay 
was the firs to fit a cylindrical ring with the same object, 


the pressure is effectually taken off the back of the slide 
|in this way is beyond question, when the valves are first 
| put to work. But it is equally certain that this method 
of reducing the pressure on the back of a slide valve has, 
| by repeated failures, earned for itself a deplorable repu- 
|tation. It will be seen on reflection, that there is 
| practically no movement at all of the rings in the grooves. 
| fThere is nothing to force them out against the cover 
| plate but comparatively weak springs under the rings 
| in the grooves. 
| rings stick. 
| takes place, and the rings come away from the cover 
plate. When steam is turned on it finds its way inside 
| the rings, and blows away to waste through the exhaust 
| port, while the valve is as heavily loaded as ever. 
Various devices have been tried to get over this 
| objection. The most satisfactory seems to consist in 
| fitting the cover plate at a small angle to the port face ; 
| the plate, that is to say, is nearer the cylinder at one end 
| than the other. In this way the rings have to play in 
and out at each stroke, and are prevented from setting 
| fast. In the United States, however, there seents to be 
| no setting fast, and we have been told by a competent 
| United States engineer that we have failed in this 
| country because our workmanship has been too good, the 
[eanae have been fitted too tightly in the groove; but, 
| besides this, English engineers have universally or nearly 
so used circular rings, whereas the Richardson valve is 


A little oil by thickening will make the | 
When the engine cools down contraction | 
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FREE TRADE IN QUEENSLAND. 

Tue North Queensland Herald directs attention to a very 
important change in the direction of Free Trade in the policy 
of the Queensland Government. The Act to alter and repeal 
certain of the duties and customs on goods imported into 
(jueensland may be closely studied much to their advantage 
by a large number of manufacturers and exporters in the 
United Kingdom, who have possibly not as yet become aware 
of the sweeping changes in their favour which have been 
made by the passing of that measure in October last. So 
that by the time it is in full force 
Queensland will have virtually come into line with her 


Trade country. Nothing but a close comparative study of 
the tariff now being introduced, and of that which preceded 


i : |; aa5 - og . that Awe > may 
grooves in the valve, make up a rectangular packing | it, will show to those concerned what advantage they may 


which bears against a false plate, scraped up | 


hope to reap by it; but the pointing out of a few of the 
striking features should serve to draw wide attention to the 
matter. In the old tariff, for example, mining machinery of 


| all kinds—of which (Jueensland uses such vast quantities 
‘ : ; : ch | was subject to the crushing duty of 25 
on the backs of the slide valves of marine engines. That | “8 


per cent. ad valorem ; 
now air-compressors and many quartz-mill accessories are to 
go duty free, together with new mechanical inventions for 
mining; and the right is reserved to exempt other such 
articles. In agricultural machinery, which includes sugar- 
producing plant, the change for the better, from the home 
exporters’ point of view, is almost, if not entirely, as sweeping. 
In the matter of drugs and chemicals, for which there is 4 
very extensive use in the Colony, both for domestic and in- 
dustrial purposes, almost as great a reduction from the 
old-country point of view, as regards duty, has been made. 
The impost on tools, station and farming requisites, drapery 
and clothing, and in fact on all the necessities of life, has in 
all cases been materially lightened; in some practically to 
extinction. Take it all round, a new and extensive market 
has been opened in Queensland for the United Kingdom ; and 
the provisions of the Act will well repay close study by all 
those whom it concerns. 


THE OUTLOOK FOR ENGINEERS. 


Sprcian features of activity are just now prevalent in some 
of the engineering centres, to which attention may well be 
called in this column, and which present grounds for most 
gratifying anticipations regarding trade prospects. The 
evidences of abundant prosperity ahead are now micTe 
numerous and more substantial than it has been possible to 
ascertain so early in the year as this for a very long time 
past. Indeed it has been years since the outlook was 5° 
excellent. Many causes conspire to bring about this very 
satisfactory state of things, and the indications are all in the 
direction of all the districts benefiting. From Scotland, the 
North-East Coast, Lancashire, Yorkshire, and the Midlands, 
reports reach us of busier workshops and longer hours 
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wherever the engineering industries are existent. Better 
still, this improved condition of occupation is gradually being 
accompanied by suggestions of improved prices and better 
profits. Contract books, alike in the constructive, engineer- 
ing, and machine branches of the engineering industries, are 
beginning to fill up, and with this state of things values are 
advancing. The change in this specific direction of higher 
prices is not great at present, but the alteration is perceptible, 
and as the year expands will, we have little doubt, become 
more marked. The marine engineering trades, and all 
branches connected with iron and steel shipbuilding, have 
excellent prospects Lefore them for 1897; and in this con- 
nection the demand which are certain to be made for 
ships of war, both for our own Navy and for those of foreign 
(iovernments, is one of the most important elements in the 
calculations. Next to this, perhaps, may be particularised 
the additional orders which are certain to come forward from 
China and Japan for Navy and mercantile equipment ; and 
in this association we may emphasise with satisfaction the 
launch this week of the second of two sister vessels which 
Messrs. Wigham Richardson and Co., of Newcastle, have 
just been building to the order of one of the leading Japanese 
steamship mercantile companies. lailways, of course, loom 
large in any forecast of engineering activity, and curiosity 
has been aroused concerning the report that President 
Kruger is discussing a loan of £6,000,000 for the develop 
ment of the Transvaal, which is to be raised in England, the 
money to be spent chiefly on railway extensions, Railway 
material generally is certain to be in good demand from 
\ustralia, South America, India, and Japan; and John 
Brown and Co., Limited, of Sheffield, are reported to have 
just booked some big orders for rolling stock for the Bengal 
North-Western Company, which engaged upon an exten- 
sion of the system of upwards of two hundred miles, at an 
estimated cost, including rolling stock of about £4,000 per 
mile. 

COLLIERY 


SURFACE LABOUR IN YORKSHIRE. 


\ rresH disturbing element has just cropped up in connec- 
tion with the Yorkshire coal trade, which is engaging the 
serious attention of both coalowners and miners, in addition 
to causing anxiety to the officials of the Yorkshire Miners’ 
\ssociation. As is well known, nearly the whole of the 
miners belong to the association. A few of the surface 
labourers are also members of the same body, but a large 
proportion are connected with various societies having for 
their object the protection of labour. Although no advance 
of wages is being sought by the miners, the surface labourers 
are agitating for an advance of 10 per cent., and have called a 
meeting for to-morrow (Saturday) to consider the desirability 
of united action. The men say they have been treated on the 
same footing as the miner in respect to reductions of wages, 
but they have not been advanced when miners’ wages have 
increased. Important as is the movement, a more serious 
and mischievous move is being made at the Carton Wood 
Colliery near Wombwell, where, against the advice of one of the 
leaders of the Yorkshire Miners’ Association, a large portion 
of the topmen have handed in their notices to cease work 
next week, The topmen allege that they have for nearly two 
years been now and again employed half an hour longer than 
the usual time, on the understanding that they should work 
short time on Saturdays. The men allege that the pit has 
seldom been allowed to work on Saturdays, so that they 
have received nothing for the extra half-hour’s work. An 
interview has been held, and the manager promised to pay 
for the extra half-hour if the pit did not work on Saturdays. 
A section of the topmen who are members of the Miners’ 
\ssociation were advised to accept the offer, and not give in 
their notices, in the hope that the other workmen would do 
likewise. The men belonging to the other unions declined 
to take the advance, and unless the matter can be arranged 
by the joint committee of masters and men, the pit will be 
shut down, and from 700 to 800 men and boys will be thrown 
out of employment. The situation is a singular yet highly 
dangerous one. By their action the topmen will affect six 
or seven times their number, and, what is more serious still, 
is that as the rules of the Association stand the miners can- 
not receive strike pay, and have to come under the unwritten 
rule of appealing for support from the district. If the men 
persist in the course they are pursuing something will have 
to be done to prevent large concerns being shut down at the 
caprice of a small section of the men, who, as matters now 
stand, can inflict serious ‘mischief on both masters and a 
large hody of underground workers. 








LITERATURE. 


Compressed Air Illness; or so-called Caisson Disease. By 
kh. Hua Snewi, M.D., B.Se., Lond. H. K. Lewis, 136, 
Gower-street, W.C. 1896. 

WE review this neat, clearly printed volume at some 
length, although it deals with a subject belonging more 
to the province of medicine than of engineering, because 
we are impressed with the great importance that the 
matter bears for all compressed air engineers. Every 
means that science can suggest for the amelioration of 
the lot of the workers must commend itself to those in 
charge of the operations of tunneling and shaft sinking. 
_ Dr. Snell writes with unrivalled authority, as he shows 
in his preface:—“ The London County Council, in 
appointing a medical officer to take charge solely of the 
compressed air work carried on at the Blackwall Tunnel 
it ue and in so doing has placed me in a somewhat 
unique position so far as the opportunity of observing 
these strange illnesses is concerned.” 

The first chapter, which, it must be confessed, is 
rather wearisome, deals with the history of the more or 
less incompetent observations of earlier workers in this 
field. We then come to a short account of the Blackwall 


Tunnel, to illustrate the conditions under which the men { 


work. This chapter ends with a paragraph on the medical 
precautions taken there to insure the health of the workers. 
One of the most characteristic features of the democratic 
legislation of the last few years is the effort, in those 
trades which are known to be dangerous to health or 
to life, to minimise all injurious influences. Not only 
humanity, but expedience dictates such a course. It 
sounds like a paradox to say that the workmen them- 
selves are the most difficult factors to deal with in the 
beneficent attempts of scientists and masters, to lessen 
the strain upon their constitutions, and the still too 








frequent danger to their limbs or lives. Workmen chafe, 
and particularly the British variety, at any restriction 
which they consider infringes their liberty, however 
beneficial they may admit in their calmer moments those 
restrictions to be. We have had many opportunities in 
the North of noting the perpetual vigilance required to 
compel the workpeople to take the most elementary 
precautions in the lead factories. The same is true of 
needle-grinders, railway shunters, and other classes of 
operatives. ‘A short life and a merry” is the not in- 
frequent cry of many men when remonstrated with on 
their carelessness, or the increased danger they incur by 
intemperate habits. 

Such being the case, it devolves upon the masters to 
adopt protective measures which work as far as possible 
automatically, and so to protect their workers from 
themselves. The book before us, dealing with an indus- 
try of daily growing proportions, points a way by insisting 
on those prophylactic measures necessary to prevent the 
occurrence of disease. In the first place, by means beyond 
the control of the workmen, as improved ventilation, Xe. ; 
and in the second by elevating the essential precautions 
to the level of ‘‘ creature comforts;” for the appreciation 
of the maxim that ‘there is a deal of human nature ina 
man” is useful even to a scientist. 

The chapter headed ‘Illustrative Cases” is well 
arranged, and the description of the cases will prove very 
interesting to the medical world. 

Dr. Snell, discussing the “etiology” of the disease, 
places foremost these three causes of illness:—(1) The 
amount of the pressure, illness varying directly with that 
factor. (2) The length of the stay in the compressed air 
—a very important matter, and noted for the first time 
by Mr. Eads when building the St. Louis Bridge. It was 
noticed there that the air lock-tenders, although passing 
continually backward and forward from the atmospheric 
to a pressure of 50 lb. to the square inch, never suffered 
any inconvenience. (3) Ventilation—the most impor- 
tant of all, and Dr. Snell claims the credit of first point- 
ing out the importance of it. There are tables given in 
this section showing beyond all possibility of dispute 
that the amount of illness varies inversely as the fresh 
air supplied in the caissons or shields. It is made clear 
that the men require a very large quantity of fresh air, 
as much as 12,000 cubic feet an hour, and this must be 
kept in constant movement. 

The provision of such a quantity is a problem to be 
faced by the engineer in charge. A loose porous soil 
allows much air to percolate, and therefore ensures 
efficient ventilation. Wken working in more solid material, 
or at the bottom of deep caissons artificial outlets in the 
shield must be provided, and the compressed air 
admitted at such a point as to be widely distributed to 
all the workings. Too rapid “locking out” from the 
compressed air chamber Dr. Snell considers of minor im- 
portance. On the other hand, the physique of the workers 
when admitted is of the greatest importance; only “ first- 
class lives’ and temperate men should be passed. The 
criticism of the pathological theories which have been 
advanced is of a really masterly character. The author's 
view is that the symptoms are due to gradual absorption 
by the blood of the higher tension air, and its subsequent 
release when pressure is removed, in the form of bubbles, 
causing damage to the spinal cord in some cases, and 
physically impeding the circulation in others. Dr. Snell 
concludes: *‘ So beautifully does this theory harmonise 
with our knowledge of the illness, that we may rest 
assured that we are at last looking in the right direction 
for the true cause of the symptoms,” and we are com- 
pelled to agree with him after studying his premises. 
The book concludes with a useful chapter on Treatment, 
and an extensive bibliography. The lucidity of the style, 
and the able way in which the subject is handled, prove 
it to be the work of a man of that strong critical faculty 
which is fostered by a close study of medicine. 


Roentgen Rays and Phenomena of the Anode and Cathode 
Principles ; Applications and Theories. By Epwarp P. 
THompson, E EK. Concluding Chapter by Professor W. A. 
AntHony, M.D. Van Nostrand Company, New York. 
1897. 

WE are told in the preface that the specific aim of this 

work ‘is the treatment of the radiant energy developed 

within and from a discharge tube, the only source of X rays.” 

We do not think that it is a work that can be read through 

with much profit. The whole of the first part is devoted 

to a summary of the various inventions and discoveries 
which have led up to the final discovery, beginning with 

Faraday’s discovery in 1831 of the possibility of producing 

a secondary current by induction. There are those who 

fancy that the Roentgen effect sprung suddenly upon the 

world of science, without any previous indication of its 
advent ; but this is not true. In fact, the discovery of 

X rays is but the last link in a long chain forged by a 

great many inquirers; and there is every reason to 

believe that many more links will be added in process of 

time. No book is more likely to prove useful up to a 

certain point, for within its pages may be found a succinct 

history of the whole subject, enough being stated in each 
case to put the inquirer on the track, so that he can 
obtain fuller information if he wishes. But the style is 
dry and brief; it reminds one more of Pinnock’s ‘‘ Gold- 
smith’s History of England” than of the pages of 

Hallam or Macaulay. 

The last chapter is devoted to theoretical considerations 
—what, in a word, are X rays? Professor Anthony 
advances and discusses the various theories which have 
been suggested, without coming to any conclusion. It 
seems to us that if the question could be approached by 
some competent man without preconceived ideas, that 
some satisfactory progress might be made. The trouble 
is, that anyone competent to handle the subject must be 
more or less imbued with the standard theory of light, 
and, identifying X rays with light will fail to make any 
substantial advance; for the theory of light as it now 
stands is admitted to be extremely deficient in its explana- 





tion of certain phenomena, while others it does not really 
explain at all. The most prominent question about the 
X. rays takes the following form :—What is it that passes 
from the inside of the exhausted tube through the alumi- 
nium shield, and thence through metals, flesh, leather, and 
so on? Are the emanations corpuscular? Are they 
ether vibrations? The reply for the present is that no 
one knows. Weare about as ignorant on the subject as a 
sheep is of the nature of a gaslight. Of course the 
scientist differs from the sheep in that there are many 
things about the Roentgen rays that he thinks he knows; 
but that is not real knowing. In truth, the whole 
doctrine of radiancy is full of appalling contradictions and 
perplexities, and he will be wise who reserves his judg- 
ment and refuses to accept any theory or explanation as 
sound in the present state of knowledge of the subject. 


SHORT NOTICES, 


Lean’s Royal Navy List. Containing special Points of Tuterest, 
War and Meritorious Services, &c., Famous Battleships, Dates of all 
Commissions, Dates of all Retirements, dc., of the Officers of the 
Royal Navy and Royal Marines on the Active and Retired Lists. 
By Lieutenant-Colonel Francis Lean, retired full pay, R.M.L.I. 
London: Witherby and Co, Published quarterly, price 7s. 6d.— 
Although we do not notice any new features, this excellent ‘‘ Navy 
List” keeps up its character. We have nothing but good to 
report of the present number. 

The Local Government Annual, An Official Directory. 1897, Second 
edition, Edited by 8. Edgecumbe-Rogers. Sixth year of publica- 
tion. London: The Local Government Journal Office. Price 23, 6d. 
—This directory appears in new type and with some additions in 
the shape of a synopsis of various Acts of Parliament affecting 
Local Government, passed during 1896. Particulars of the Thames 
and Lea Conservancies, County Boroughs, and Authorities for 
special sanitary purposes. We have tested some parts of the 
directory and have only found two mistakes, one of which is ex- 
cusable. The book is unfortunately disfigured by mixing adver- 
tisements with the matter. 

A Manual of Elementary Seamanship. By D,. Wilson-Barker. 
With frontispiece, twelve plates (two in colours) and illustrations 
in the text. London: Charles Griffin and Co., Limited. 1896.— 
An apprentice or junior officer in the mercantile marine will find 
five shillings well spent on this little book. Captain Wilson-Barker 
knows from experience what a young man wants at the outset of 
his career, and he has, therefore, done useful work. The writing 
is concise and clear, and the selection of the subjects good. We 
would suggest, however, whether in the next edition it would not 
be possible to improve on some of the small plates. The illustra- 
tions of splicing work especially are not so clear as some others 
with which we are familiar. 

Every Man’s Own Lawyer: A Handy Book of the Principles of 
Law and Equity. Comprising the Rightsand Wrongs of Individuals, 
By a Barrister. Thirty-fourth edition, carefully revised, including 
the legislation of 1896, to which is added a concise dictionary of 
legal terms. London: Crosby Lockwood and Son. 1897. Price 
63. 8d.—This annual appears with someadditions. Amongst them 
we find an abstract of the Locomotives on Highways Act, 1896, 
and also the regulations made thereunder by the Locai Government 
Board. An abstract of the London Cab Act, 1896, is also given, 
but we have been unable to find any information as to the rights 
and liabilities of cabmen and their fares generally, or of the 
recent decisions consequent upon the London strike. A little “‘ cab 
law” would be a useful addition toa domestic oracle of this kind. 

Concise History of English Carriages and Motor Cars. By Geo 
Smith, M. Inst. B.C.M. 8vo, 115 pp. Tunbridge Wells: Cowrier 
Printing Company, 1896.—In the preface to this little work the 
author states that he is simply a coachmaker, and has not aimed 
at anything of a literary character. Ont of the eleven chapters 
into which the book is divided, nine are devoted chiefly to the 
evolution of the road-carriage, and Mr. Smith has collected some 
interesting particulars and engravings of vehicles dating back to 
the days of Homer, 900 years before the Christian era. The two 
chapters devoted to the motor car contain illustrations of some of 
the most notewerthy cars at present before the public ; but the 
particulars given are very scant, and of little service to readers 
requiring technical information. 

The Law of the Motor Car and the Statutes Affecting the same, with 
an Appendix containing the Board of Trade Regulations, together with 
Chapters on Negligence, Nuisance, ae, By E, Grimwood Mears, of 
the Inner Temple and Western Circuit, Barrister-at-Law. London: 
Reeves and Turner. 1896. Thisis a useful little book. It is not 
to be expected, of course, that at this early date much light can 
be thrown upon the working of the Locomotives on Roads Act of 
last year, but besides this Act, and the rules thereunder, Mr. 
Mears has given bis readers a good deal of information which can- 
not but be useful to those who go upon wheels, whether motor 
driven or not. The law relating to carriages of all kinds, to storage 
of petroleum, negligence and contributory negligence, nuisance, 
and obstruction, on Lord Campbell’s Act and its application, and 
the duties and liabilities of carriers is more or less discussed in a 
clear and intelligible form. There is a good deal in the book that 
we should like to commend to the careful attention of some of our 
“scorching” bicyclists. We would suggest that in the next 
edition Mr. Mears should include such regulations of County 
Authorities as may be in existence. 
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Tucker. Price 30 cents. 

The Technology Quarterly. Vol. ix., No. 4, December, 1896, 
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Fifik Annual Report of the West Riding Technical Ins'ruction 
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on the 13h January, 1897. Wakefield: W. H. Milnes, Market 
Piace. 1897. 

The Public Health (Loudon) Act, 1891. Abstract of Clauses of the 
Act (with Index). Reprinted from the Metropolitan Local Govern- 
ment Journal. London: 8. Edgecumbe - Rogers, Dorset House, 
Salisbury-square. Price 2d. 

The Manganese Ore Deposits of Northern Spain, with Notes on 
some other Sources of Supply. By Jeremiah Head. Reprinted 
from the Journal of the lron and Sicel Institute, No. 1, for 1896. 
London: Pablished at the Offices of the Institute. 1896. 

The Mechanics of Pumping Machinery: A Text-book for Technical 
Schools, and a Guide for Practical Engineers. By Dr. Julius Weis- 
bach and Professor Gustav Herrmann. Authorised translation 
from the second German edition by Karl P. Dahlstrom, M.E., with 
197 illustrations. London: Maemillan and Co., Limited, 1897. 
Price 123, 6d. net. 
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THE growth of Japanese imports and the shrinkage of 
exports have had the effect of reversing the usual relative positions 
of Great Britain and the United States. The share taken by the 
latter in Japan’s foreign trade for the half-year is only one-seventb, 
while that of Great Britain amounts to nearly one-quarter, and 
that of the British Empire to over 46 per cent. of the whole. The 
British Indian imports, have risen from 12,001,810 dols, fcr 
the whole of 1895, to 13,161,409 dols. for the first half of 1896. 
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THE EXPERIMENTAL ENGINES AT THE DUR- 
HAM COLLEGE OF SCIENCE, NEWCASTLE. 
UPON-TYNE, WITH SOME RESULTS FROM 
SAME.* 

By Professor R. L, WeiGHTON, M.A., Vice-President. 


THE subject of the present paper will be dealt with in two parts, 
Part I. comprising a description of the engines and their accessories, 
and Part II. detailing and discussing some results which have been 
obtained from them. 

The general features of the design of any engines, as well as 
their detail proportions, must be, to a large extent, determined 
by the purposes to which they are to be applied, and the conditions 
they are intended to fulfil. In the case of commercial engines the 
conditions in practice may be manifo!d. They may, for instance, 
be utmost, or any desired attainable economy of fuel, maximum 
power on given weight or space occupied, or any combination of 
these two conditions ; or, again, they may be simplicity of design, 
with a view to economy of first cost, and of upkeep afterwards, 
and general efficiency, and so on. In the case ot the engines 
under review, the objects aimed at in the design were twofold ; first, 
that they should be suitable for research purposes independent of 
any direct educational value to college students ; and, second, that 
they should be adapted for educational or demonstration purposes 
in the interests of the students directly, 

These objects largely determined the chara ter of the design. 
An engine which is to be used for research purposes should 
obviously be of such a size as will produce results comparable with 
those obtained in the case of ordinary commercial engines—a mere 
model engine is of no use whatever for this purpose. It should 
also be so arranged in its details as to permit of all possible 
measurements being made with accuracy, of its methods of work 
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ing being varied to a reasonable extent, and of its using steam of 


be worked either surface or open jet condensing by closing one 
valve and opening another, and any desired amount of condensing 
water may besupplied. (7) Revolutions: The speed of the engines 
may be regulated to any desired number of revolutions at any 


given power down to the minimum at full power, by means of the | 


dynamometer adjustment to be noticed later. (4) Throttling, &c.: 
The engines being provided with reversing gear, can be worked 
full gear or linked up to any desired extent, and, of course, the 
steam may be throttled by the stop valve on the engines to any 
desired extent. (/) Drains: By means of separate drain cocks and 
measuring traps, any one or all of the receivers and jackets can be 
drained or not at will, and the quantity condensed in each may be 
measured independently. 


DESCRIPTION OF THE ENGINES. 

Cylinders.—One of the workin, Goreng =f these is given in 
Fig. 3. All the liners are portable, and absolute steam tightness 
is secured by a metallic joint at the bottom, and a stuffing-box at 
the top, the latter being asbestos packed, with a brass gland set up 
from the outside of the cover by brass screws. The steam tight- 
ness of the liners is in every case proved before the cylinder is 
closed up by admitting steam to the jackets, the gland being 
secured for this purpose by temporary set screws. It is found 
possible to make an absolutely tight liner in this way. 

Distribution valves and gear.—The valves are flat slide valves 
throughout, with variable expansion valves on Meyer’s principle 


for each cylinder, so that the cut-off can be varied in any cylinder | 


while the engines are running. ‘The links are of the ordinary 
double bar variety. The valves were made of the flat type in order 
to avoid the disturbing effects of the leakage which is always 
associated to some extent with valves of the piston type. 
Pistons.—The pistons are of cast iron, hollow, and fitted with 
Ramsbottom rings, there being four additional pistons corre- 


Fig. 1 








Crank shaft.—The crank shaft is of ingot steel, with built cranks, 
| and is made in five pieces, each cylinder having an independent 
| crank shaft. The fifth piece carries thedynamometer. As already 
| mentioned, the couplings permit of variation of the crank angles, 

Steam piping.—Owing to the relative positions of laboratory and 
boiler-house, the steam pipe is of great length, being over 100ft. 
| long. It is of wrought iron, lap welded, 3in. inside diameter by 
| in, thick, and is coupled up in suitable lengths by special iron 
| flanges screwed on to the pipe. The pipe runs along an under- 
| ground corridor, and is adequately covered with asbestos non- 
| conducting composition. A separator and automatic drain trap 
is inserted at the lowest part of the piping to draw off any water 
which may collect. There are no expansion joints fitted, the 
expansion being provided for by bends in the piping, and so far 
this pipe has given no trouble whatever. 

Dynamometer,— Fig. 4(p. 94) shows, on a greatly reduced scale, the 
working drawing of the dynamometer, or instrument for measur- 
ing the effective horse-power transmitted by the engines. It is 
hydraulic in its nature, on the ingenious and beautiful method in- 
vented by the late Dr. William Froude. A description of the 
principle of its action will be found in a paper by Dr. Froude in 
the ‘‘'l'ransactions ” of the Institution of Mechanical Engineers for 
1877, to which paper I would beg leave to refer those who desire 
fully to understand it. 

The particular design and arrangement as regards the measure- 
ment of the reaction or tendency to turn about the shaft—Fig. 1 
were adopted to meet what appeared to be the requirements of 
the case. Known standard weights are suspended at a radius of 
9ft. on the rising arm, and at the same radius on the falling arm a 
strong spring in compression is interposed. The scale of this 
spring with all its fittings in position has been carefully ascertained 
by actual trial with standard weights. ‘The balance of the whole 
instrument, full of water and in working trim, has also had care- 









































sponding to the extra liners already referred to, and all made to 


as high a pressure as possible consistent with safety in the circum- | gauge to fit the same piston-rods, 


stances. Moreover, if the information which it yields is to be used 


in connection with the design or working of the ordinary engine | 
of commerce, it would seem to be essential that the design of the | 


experimental engines should embody no very abnormal or unusual 


features, but should approximate—in its essentials at least—to the | 
| into the vacuum when at work. 


design of the great majority of engines. 


On the other hand, it the engines were intended for demonstra- | 


tion purposes only, in the interests of the elementary student they 
need not be of any great size—a working model being practically 


sufficient—and they would possibly be better if designed on | 
abnormal lines, embodying as far as possible the various devices | 


current in practice for fulfilling given ends. In this case, however, | 


the engines could scarcely be regarded as typical, and their value 
for research would be impaired. 


Considerations such as these, as well as many others which need | 


| 
| 
| 


not be referred to here, determined the general and detail design | 
of the engines, and it was ultimately decided to make them of the | 


vertical marine surface condensing type, capable of working single, 
double, triple, or quadruple expansion on four separate cranks, 
the sizes fixed upon being as follows :— 

H.P. cylinder, 8}in. and 7in. diameter—alternative liners and pistons. 

I.,P. cylinder, 12in. and 10}in. diameter—alternative liners and pistons. 

[.oP. cylinder, 164in., 15}in., and 14in. diameter. 

L.P. cylinder, 23in. in diameter. 

Stroke, 18in. 

Maximum boiler pressure, 210 lb. per square inch above the atmosphere. 

Maximum indicated horse-power, about 160. 

Condensing surface, 200 square feet. 

Air pump, diameter Sin., stroke 9in. 

Piston-rods, diameter 2}in. of ingot steel. 

Connecting-rods, diameter 2}in., length 3ft. 3in. between centres. 

Crank-shaft, diameter 4}in. 


From the drawings—see Figs. 1, 2,and 3—it will be seen that there 
is nothing at all novel in the design of the engines. For the reasons 


already given they were purposely made of a plain ordinary type, 


with link motion reversing gear, and slide valves throughout. 

Possible variations in working.—The following are the changes 
or variations of which they are susceptible:—(a) Ratios of 
cylinders: By means of the four additional liners and pistons 
already mentioned the engines may be worked on the following 
different systems, viz :— 


In. In. In. In. 
os i f8} 12 16} 23 smallest ratio of cylinders. 
Quadruples .. 17 10} 15} 28° largest a ‘ 
-— 12 16} 23° smallest a $s 
— 10} 154 23 larger - ” 
wes 8k — 164 23 99 ” 
Triples gh i? 23 * , 3 
| 7 #12 — 2 largest ” 9 
7 — Wh 28 ” ” ” 
cS — 14 23° smallest PA ” 
— 12 — 2 larger A 
Doubles .. — Wi — 23 ” * 3 
| st —- —- @ , ; "” 
‘7 — — 23° largest se a 


Singles.—Any one of the above can be worked single expansion. 
Tn all cases the full pressure of 210 1b, may be used, except in the | 
case of the singles with 23in. cylinder. (6) Cut-off in each | 


cylinder: By means of expansion valves the steam may be cut off | condensing water, and of the hot well discharge. 
atany point between 3in, and 14in., the main valves being adjusted | is cast in one with the condenser, 


to cut off at the latter figure. (c) Sizes of intermediate receivers: | 
These may be increased or diminished by opening or closing a | 
valve—see drawing of cylinders—Fig. 3. (d) Jackets: These are | 
provided not only on the barrels, but also in the covers and bottoms | 
of the cylinders, and steam of any pressure up to boiler limit may | 
be admitted or not at will to any one or all. (¢) Angle of cranks : 

By means of suitable and accurately bored covplings the cranks 


can be set at any desired angle to each other within the limits of 
one-eighth of a revolution. (/) Condensing: The condenser may | 


* Read before the North-East Coast Institution of Engineers and Ship- 


builders, December 19th, 1893. 


gether. 





Condenser.—In order to have short tubes the condenser is arranged 
at the back below the third and fourth cylinders only. The tubes 
are horizontal, jin. external diameter, and 4ft. long. They are 
packed with screwed ferrules, and carefully tested at intervals by 
water pressure so as to obviate any leakage of condensing water 
The condenser is fitted with jet 
injection pipes and gear, and special provision is made by means of 
permanent thin brass tubes for reading the temperatures of the 


Fig. 1a 
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fal attention, and been allowed for. The action is thus:—When 
the ergines are moving the tendency is for the whole instrument 
to turn with the shaft; it is prevented from turning by the joint 
action of the weights and the spring just mentioned, and thes: 
together measure the total turning moment; the weights are 
constant in any one experiment, and are therefore known ; th: 
compression of the spring may and does vary from time to time 
due to several unavoidable causes, ¢.g., variation in boiler pressure 
or in vacuum, and the state of the engine rods or bearings as 
regards lubrication ; the co i yore of the spring must therefore 
e constantly recorded and measured, 
and this is effected by automati. 
recording gear. In this gear a strip 
! of tracing paper is wound continu 
ously from one drum on to another, 
the drums being actuated from the 
engine main shaft through a suitable 
and simple mechanism. ne pencil 
connected to the bottom of the spring 
—and therefore stationary—traces a 
straight line at right angles to the 
drum axis as the paper moves under 
it. This is the zero line for meas- 
urements, and its vertical position on 
the diagram depends upon the initial 
compression of the spring, wh’ch i: 
adjustable at will. Another pencil 
is attached to and moves with the top 
of the spring. When the spring is 
uncompressed both pencils coincide 
on the paperand trace one line. When 
the engines move and compress the 
spring, the latter pencil will indicate 
on the paper the amount. of spring 
compression and its variation at every 
instant, by a more or less wavy line, 
the vertical distance between the two 
lines indicating—to the proper scale 
—the pounds load on the spring at 
each instant, and the average dis 
tance indicating the average load 
during any given experiment. The 
same mechanism is utilised as a 
counter, giving with absolute accu- 
racy the total number of revolutions 
made by the engines during any 
experiment. The effective horse- 
power is thus virtually recorded. 
The dynamometer is supplied with 
water from the mains of the city at 
a reduced pressure of 25 lb, per 
square inch. As the whole of the 
power is transformed into heat, the 
water requires constant changing to 
prevent its attaining an inconveni 

















The air pump 
and is driven by levers in the 
usual way from the low pressure crosshead. 

Pillavs.—At the front there are four pillars of wrought iron, 
those at the back are of cast iron, and carry the motion bars. The 
| guide blocks are of the slipper type, and adjustable for wear. 


Bed-plate.—The bed-plate is cast in two pieces, and bolted to- 
There are two bearings for each crank close up to the 
crank webs, or eight bearings in all. 
contained, and can work by itself even when its shaft is discon- 
nected from its neighbour’s, the excentrics for each cylinder being 
fitted on the shaft belonging to that cylinder. The bearings are 
of brass 44in, long. 





Each cylinder is thus self- | 


| ently high temperature. The cold 
water supply enters at the centre at 
each side, and the exit of the heated 
water is regulated by a cock at the 

periphery of the vortex. The instrument is usually worked at a 

temperature between 120 deg. and 150 deg. Fah. The revolutions 
| at any power are regulated by means of sluices, which break up 
| the water vortices inside, and which sluices can be adjusted from 
| the outside at any time. 

This dynamometer has answered its intended purpose most 
admirably, and giving, as it does, a continuous record of the turn- 
ing moment transmitted from instant to instant, the effective 
horse-power recorded in the results may be looked upon as being 


| absolutely in accordance with fact. It is also very sensitive in its 


action, showing ar greet the effect of any cause, however slight 
or temporary, whic 
fore the power. 


effects the speed of the engines, and there- 
For instance, a slight seizing of the high pressure 
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piston-rod in its stufling-box sufticies to produce a considerable 
disturbance in the outline of the diagram. 


DESCRIPTION OF THE BOILER, 

The boiler is of the ordinary single-ended multitubular marine 
ype. It is 8ft. diameter by 8ft. 6in. long, and has two plain 
furnaces 2ft. 2in, diameter. It is fitted with Serve tubes 3in. 
external diameter, the heating surface being 459 square feet, and 
the grate surface 16 square feet. It is constructed of steel 
throughout for a working pressure of 210 lb, per square inch above 














working steam, The whole of the steam—and water also, if any— 
which enters the high-pressure cylinder is therefore measured 
here, whatever is drained from receivers or jackets being subjected 
to separate measurement before it reaches the hot well, as will be 
seen later on, The measuring apparatus consists of two tanks 
provided with accurately graduated floats, into either of which 
tanks the hot well discharge may be directed by means of a two- 
way cock. After being measured the water is allowed to run off 
into the feed tank in boiler-house. 


(2) Condensing water.—The quantity of condensing water used in 
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the atmosphere, in accordance with Board of ‘Trade special survey 
requirements. All the appliances necessary for the determination 
of boiler efficiency are provided, but as yet this part of the work 
has not been undertaken systematically. ‘The engine trials are 
being conducted quite separate and distinct from any boiler trials, 
and a the boiler question will not further concern us at 
present, 











any trial is measured by means of a trough fitted with an outlet 
of known size, and a graduated float to show the ‘‘ head” over the 
outlet orifice, 

(3) Jacket and receiver drains.—All the drains—of which there 
are eight—are led to separate calibrated traps fitted with gauge 
glasses, and are there measured separately, being thence drained 
off into the hot well, and finally into the measuring tanks for 
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worked with the receivers undrained when such is desired, shut-off 
cocks being provided for this purpose on the cylinders. 
(4) Temperatures.—The temperatures recorded are as follows :— 
(a) Hot well; which is assumed throughout as the temperature of 
| discharge in heat balance sheets. (/) Hot well measuring tanks ; 
| for the purpose of converting gallons into pounds. (c) Condensing 
water at inlet to, and outlet from condenser; for the purpose of 
| ascertaining the units of heat rejected. 
(5) Pressures and vacuum.--A Bourdon pressure gauge is fitted 
for each receiver and jacket, and a vacuum gauge as well as a 
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mercury column are provided for the condenser. A mercurial 
barometer is also arranged alongside, in order that the barometric 
ressure may be readily recorded along with the vacuum. 

(6) Indwator diagrams. — Diagrams are taken simultaneously 
every fifteen minutes by four Richard’s indicators, driven in the 
usual way. The mean pressures in every case are carefully calcu- 
lated by means of the planimeter, and the areas of the piston-rods 
are allowed for in the computation of the indicated horse-power. 
The average revolutions per minute are obtained from the counter 
as before mentioned. 

(7) Effective horse-power.—The measuring apparatus in this case 
is the dynamometer already described. The effective horse-power 
is arrived at as follows :—The average load (S) on the spring, as 
ascertained from the continuous brake diagram, is added to the 
total weight (W) hung on the other arm of the brake, and this 
gives the total resistance overcome at the end of a 6ft. lever. The 
speed with which it is overcome is the speed of the periphery of a 
6ft. radius at the given revolutions (R) of the engines per minute, 
as found from the counter, i.e.,2m6R. Taking loads in pounds 
and speed in feet per minute, we therefore have— 

(S+W) x 276R 


ERF.= 
33,000 
* » _ (8+ W)R 
ELE. = a53 
OBSERVATIONS DURING A TRIAL. 


The trials are conducted as follows :—On the day of a trial the 
engines are started early, and are very gradually worked up, and 
adjusted to the intended trial conditions. They are then allowed 
to run under these conditions, and without any change whatever 
being made in their adjustments, for one hour before any obser- 
vations or measurements are recorded, the object of this, of course, 
being to make sure they are fully settled down to work uniformly 
under the required conditions. All registers are brought to zero, 
and every observer being at his post, at a given signal the observa- 
tions and measurements begin by the counter and brake-recording 
apparatus being thrown into gear, the hot well discharge diverted, 
the exact time noted, &c. e duration of a trial depends on 
circumstances. The writer has found a trial of half an hour to 
give quite as accurate and consistent results as a trial of one, two, 
three, or more hours’ duration. Probably one hour may be taken 
asa standard amply sufficient for the actual measuring and record- 
ing. So long as the machinery is thoroughly settled down into 
steady running, and there are no sensible variations in boiler 
pressure or other conditions, a fairly short trial is preferable to a 
long one. In the latter case, the observers get fatigued, and are 
apt toget careless as well, and besides it is difficult to preserve 
uniformity of conditions over a protracted period. At the end of 
the trial another signal is given, the counter, &c., is thrown out of 
gear, the time noted, and all the records and measurements cease 
at that instant. 

The observations made during a trial comprise the following, 
viz.:—Hot well discharge in gallons. Temperatures of. hot well 
and measuring tanks, every five minutes. ‘‘ Head” of condensing 
water over outlet orifice. Temperatures of condensing water at 
inlet and outlet, every five minutes. Receiver and jacket drains in 
pounds, when required. Boiler pressure, receiver and jacket pres- 
sures, and vacuum, every five minutes. Barometer. Indicator 
diagrams, every fifteen minutes ; the intervals being utilised, as far 
as possible, for reckoning up the mean pressures. The dynamo- 
meter, being self-recording, requires no attention, but one observer 
is usually stationed to see that the pencils are in order and to note 
the amount of the weights, and the position of the sluices. 

In addition to the above, the following data must be recorded 


| once for all in the case of each trial :—The cut-off in each cylinder ; 


—-~——_t_ 





follo 

(1) Atr-pump discharye.—The water discharged from the hot 
Well includes all the water from the receiver and jacket drain traps | 
48 well as the water which has passed through ail the cylinders as 


euering appliances (see Figs, 1 and 14),—These comprise the 


same, where they are again measured along with the condensed 


working steam, as already explained. The high-pressure steam | 
chest trap is not drained to the hot well, the object being to 
obviate as far as possible the debiting of the engines with steam | 
which they never receive. The engines may, of course, be 





| shut ; the position of the links or the throttle valve. 


| the relative positions of the cranks; the positions of the reserve 


receiver valves ; the jacket steam on or off; the drains open or 
Any unusual 
occurrence, such as a hot piston-rod or bearing, which may affect 
the results, must also be noted and recorded. To make the above 
observations efficiently, twelve to fourteen observers are required, 
and as many as twenty ure sometimes employed. 


(To be continued.) 
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PrrRiritbis the name given toa white powder—a combina- 
tion of three well-known substances, the principal of which is 
magnesia—which, when mixed with a proper proportion of 
water, has the property of solidifying rapidly, or binding 
together almost any ordinary substances. For example, a 
mixture of slate dust and petrifite, in the proportions of three 
parts of slate to one of petrifite, has been tested by Messrs. 
Kirkaldy and Son, and was found to withstand the very high 
compression of 756 tons per square foot before showing signs 
of distress. A mixture of three parts of sea sand and one 
part of petrifite, tested under similar conditions, cracked 
under a pressure of about 500 tons per square foot. 

Petrifite mixed with marble dust, sawdust, chopped straw, 
or common earth, is also effective in producing a solid sub- 
stance, more or less strong. The numerous properties claimed 
for this new mixture would require more space to enumerate 
than we have at disposal; but we may mention that as a fire- 
proofing material, laid on like distemper, there seems to be a 
large field open for it, while in the process of the manufac- 
ture of coal briquettes from hard coal dust, which, we under- 
stand, has hitherto not met with much success, the binding 
together of the particles may be effected by a weak solution 
of petrifite. 

We have had an opportunity of inspecting the works at 
Blackwall of the syndicate which is exploiting this material, 
and have there been able to inspect a very large number of 
samples differently circumstanced as regards temperature and 
other meteorological conditions. As far as could be seen, the 
effects of the weather on the numerous mixtures seemed 
practically nil, and we are informed that concrete blocks pro- 
duced with petrifite have been subjected to the rain and frost 
of winter, to the heat of summer, and to long immersion in 
water, without any traceable effects. 

Like Portland cement, it is claimed that petrifite will set 
under water, but much more quickly, is practically non- 
porous, and—as far as could be gathered from a casual 
inspection of a foundation block of this material under a 
small engine running at the works—is unaffected by oil. 


London, E.C., state that it will be possible to place this 
material on the market at a price very much lower than that 
of Portland cement, and that owing to its greater strength 
a very large demand is anticipated. 
us a copy of Messrs. Kirkaldy’s report on crushing tests made 
with petrifite concrete of numerous kinds, and the figures 
certainly seem highly satisfactory. It would, however, have 
been more interesting if these gentlemen had carried outa 
series of tensile tests. 








STEAMERS FOR AFRICAN LAKE AND RIVER 
NAVIGATION. 


IN March last there was shipped, in pieces, from Glasgow, to 
the order of the African Lakes Corporation, Limited, three 
light-draught steamers—two stern-wheelers and one screw steamer 


British Central Africa. Mail advices just received by this com- 
pany intimate the successful reconstruction and launch of the 
Monteith, the first of the three vessels in question. The launch 
took place at Matope on the 11th November, and the work of 
re-erecting and finally constructing the vessels has been found to 
be very competently executed, 
perfectly water-tight, not a rivet or seam leaking. 

The Monteith, which is 75ft, in length, by 16ft. beam, and 3ft. 


Her machinery consists of compound engines, with 





When launched, the vessel was | 
| with regard to the articles of his design and invention, which it 
| manufactures. 


The Petrifite Syndicate, whose offices are at 5, Lothbury, | 


We have had handed to | 


There is also under construction at Matope the second of the trio 
of vessels shipped in pieces—the screw steamer Queen Victoria. 
She is 100ft. long, by 18ft. beam, 8ft. Gin. moulded depth, having 
compound engines 12in, and 24in. by l6in. stroke, and boiler 9ft. 
diameter by 9ft. long. Both these vessels and their machinery 
were prepared and supplied by Messrs, Ritchie, Graham, ard 
Milne, Park Shipyard, Whiteinch, a firm now extensively 
requisitioned for work of this character. 

The Monteith is intended to ply on the Upper Shire River from 
Matope, the nearest navigable point above the Murchison 
Cataracts to the mouth of Lake Nyassa, supplementing the service 
already conducted there by the twin-screwsteamer Livingstone. The 
Queen Victoria is intended to run upon Lake Nyassa itself, and 
will be the largest and best equipped steamer on the lake, where 
there are already two or three plying. 

The third steamer of the trio—the Princess by name—was pre- 
pared by Messrs, Russell and Co., Port Glasgow, the engines being 
by Messrs. John Kincaid and Co., Greenock. It is also a stern- 
wheeler, of shallow draught, and is intended to augment the 
Corporation’s flotilla of steamers now plying on the Zambesi and 
Lower Shire River between Chinde — the port where cargo is 
received from the ocean-going steamers—and Katungas, the place 
nearest the cataracts where navigation is at all practicable. To 
develope transport by road, past the cataracts, and thus connect 
the river service below and above them, a powerful traction engine 
and several goods wagons were sent out at the same time as the 
steamers, This plan has been adopted pending the construction 
of a railway alongside the cataracts, for which the Corporation has 
recently been making surveys. 








TRADE AND BusiINEss ANNOUNCEMENTS. — Messrs. Godfrey 
Chetwynd and Co, have removed their offices from 1lda, Cock- 
spur - street, to more conveniently situated premises at 146, 
147, 148, Dashwood House, New Broad-street, London, K.C,— 
The Steamboat Pier at Paignton was sold last year by auction by 
Messrs, Lumleys, of St. James’s House. The same firm are now 


| instructed to sell Shanklin Pier in the same way.—A limited 


company, called Harrison and Camm, Limited, has been registered 
to carry on the business lately worked by Mr. S$. Camm, at 
totherham, Yorkshire, and elsewhere.—Mr. Joseph Bailes, having 
terminated an engagement of thirty years’ duration with Messrs, 
Black, Hawthorn, and Co., Limited, begs to announce that he 
has established himself in business as a mineral, metal, and machi- 
nery merchant and general commission agent, in Gateshead-on- 
Tyne.—Messrs. Girdlestone and Co., of Regency-street, West- 
minster, S.W., having purchased from the liquidator the business 
of the Wigston Electrical and Engineering Company, Limited, 


have arranged to incorporate it with the present business, under | 
the title of ‘‘The Westminster Engineering Company, Limited.”— | 


| It is reported that the well-known steel firm, Bohler Brothers and 


Co,, Styrian Steel Works, Sheffield, have combined with the new | 
joint-stock company, Wolga Steel Works, at St. Petersburg. It | 
is proposed chiefly to make high grade tool steels of the best | 


quality, employing the very pure raw materials supplied by the 
Crown Iron Foundries of the Ural; it has been understood that 
the steel turned out by this new company is to be branded 
‘* Wolga-Bohler Steel.”—-Messrs. Wiggins and Sons, mica mer- 
chants, have, after rebuilding, returned to their old address, 102 and 
103, Minories, the whole of which premises are entirely devoted to 


| their own business.—We are officially informed of the following 


changes in the management of the Brush Electrical Engineering 


| Company:—Mr. J. S. Raworth, whose time is now almost entirely 


—destined for re-erection and service on the rivers and lakes of | 


moulded depth, is of very light draught, and of the stern-wheel | 


devoted to the development of the ‘‘ Universal” Steam Engine, 
has resigned his position as Joint Manager and Chief Engineer, 
and has been appointed Consulting Engineer and elected a 
Director of the Company. Mr. W. M. Mordey, who for many 
—_ has been Chief Electrician, will in future act as Consulting 
ilectrician to the company, and will be free to undertake other 
work ; the company, however, retaining his advice and assistance 


Mr. Percy Sellon, lately Joint Manager with Mr, 
J. 5, Raworth, has been appointed General Manager of the com- 
pany; and Mr, C, E, Hodgkin, Works Manager at the Lough- 


type. 
ayhakens Yin, and l6in, in diameter by 30in, stroke, the boiler ' borough Works, 
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PETRIFITE. being of the locomotives type 3ft. 9in. in diameter by ft. long. | Navan Exctxese Arrointments.—The following appointments 


have been made at the Admiralty :—Chief engineer: W. Li. 
Parker, to the Pembroke, additional, for the Gleaner, when paid 
off. Engineer: Alfred R. Pattison’s appointment to the Blonde, 
January 8th, to be cancelled. 

PRESENTATION,—Mr. H. C, Eyres, whose resignation of the 
management of the Cvalbrookdale Company’s London business 
and appointment to that of the architectural department of the 
Falkirk Iron Company we recently noted, was on Saturday last 
entertained by the Coalbrookdale London staff and presented with 
an illuminated address, together with a handsome piece of plate. 

Society oF Arts: Howarp Lectures.—The Howard Lectures 
of the Society of Arts were founded on a bequest by Thomas 
Howard, in 1872, who left a sum of money for a prize to the 
author of a treatise on ‘‘ Motive Power or its Applications.” The 

| lectures are given at intervals, as the accumulations of the fund 
permit, and are afterwards published in book form. On thi 
28th inst. Professor James A. Ewing will commence at the Society 
of Arts a course of six lectures on ‘‘ The Mechanical Production 
of Cold.” Previous courses have been by Sir William Anderson 
on ‘*The Conversion of Heat into Useful Work,” and by 
Professor Unwin, on ‘‘The Development and Transmission of 
Power.” 

CENTRAL MARINE ENGINE Works, HartTLEPOOL,—On Saturday 
night the annual dinner of the officials and foremen of the Centra! 
Marine Engine Works, of Sir William Gray and Uo., Ltd., was 
held at the King’s Head Hotel, High-street, Hartlepool. The 
chair was occupied by Mr. G. H, Atkinson, and the vice-chair by 
Mr. C. Jowett. The company numbered between forty and fifty, 
and included the Mayor of Hartlepool, Councillor T. Mudd, and 
Alderman G, H, Baines, managing directors of the works, Mr. 
Fothergill, &c. The Chairman proposed ‘‘The Queen.” ‘*'The 
Central Marine Engine Works” was given by Mr. Harkness. 
Councillor T, Mudd, in replying, said, from the point of view of a 
director of Sir William Gray and Co., it wasa matter to him of 
almost daily congratulation and pleasure that there was so much 
good feeling existing between the foremen and those at the head 
of affairs, Mr. Harkness said they had turned out a full, satisfac 
tory year’s work, or something to that effect. Well, to many of 

| them it was disappointing. It was not quite their fullest effort, 
but it was all they were able to secure orders for. Still, 
it did not make a bad year’s work in the total. But there 
was a worse feature than lack of quantity, viz, lack of price. 
They quoted for orders, but found that others quoted lower still. 
The total result of the year therefore was discouraging enough 
from that point of view. There was a better outlook now so far 
as quantity was concerned. They had a great deal of work on 
the books which would carry them far into the present year. 
He had no doubt at all that the total quantity of work in 18{7 
would be considerably above that of 1896, Prices, however, were 
| not better. When he said that he meant they were no better 
for the company in the financial result, because all that it had 
been possible to get so far in increased prices had already been 
swallowed up in increased wages and cost of material, both of 
| which were materially different to what they were in the early 
| part of 1896. However, they hoped to keep their heads above 
water, and always felt a great pleasure in turning out a good 
round year’s work, ‘The question was, how were they to make it 
good. It was necessary that the good feeling that had becn 
referred to should be carried out during the coming year. And 
the only way that he knew to get through the year creditably was 
for each of them to do their best in their own department to put 
the work forward in the quickest possible way —of course never 
sacrificing quality or efficiency of work done, Speaking of labour 
| troubles, the speaker said he thought there was in the air a feel- 
| ing on all sides that these questions should be settled by arbitra- 
| tion, and that there would be one or two main principles established 
that would be of immense good to each side—such as arule that 
work should continue under any circumstances. That was vital. 
| It would be of advantage to both that such a rule should be in 
| force, so that whatever dispute, there might be no cessation of 
| work, Another point should be that wages should be fixed fora 
| definite period. In conclusion, Mr. Mudd spoke of the Inchmona 
and of the excellent work put into her engines and boilers, which 
were giving great satisfaction, 
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RAILWAY MATTERS, 
Tux Carrickfergus railway station, on the Belfast and 
Northern Counties line, has been totally destroyed by fire. 


Tue new compressed air locomotive for the Sixth 
\venue elevated railroad in New York has just been completed, 
and is due to make its appearance this month, Its operation will 
be watched with interest. 

M. Yucoviren has been appointed Chief Engineer for 
the Chinese Eastern Railway. He has bound himself by contract 
to complete the line within five years, T he central offices of the 
itailway Works Administration will be at Tsitsihar, 


Tux number of locomotives built in the United States 
in 1896 was 1175, as against 1101 in the previous year. The 
increase in the number built for export is very marked, it having 
grown from 11 per cent, in 1894 to 26 per cent. in the year just 
closed. 

THe monthly record of train accidents published by the 
Railroad Gazette shows that in November there were 49 collisions, 
54 derailments, and four other accidents, a total of 107 accidents, 
in which 14 persons were killed and 55 injured. Of this total 
{9 were collisions and 54 derailments, but how they were brought 
about in half the cases is not known, 


A novice of the death of Mr. Edward Nixon, the oldest 
driver on the Caledonian Railway, which occurred at Lockerbie 
last week, having been sent to the Queen, her Majesty has sent a 
reply expressing sympathy with Mr. Nixon's family, whose loss she 
trusts may be somewhat alleviated by the sense of the evident 
respect in which their father was held, 


[Lavina regard to the great expansion of the Japanese 
railway system now in progress or in prospect, the future demand for 
railway material from abroad must inevitably be large. It is known 
that one British firm now holds an order for the supply of as many 
as seventy-two locomotives. The Jananese import of rails last 
year shows an advance over 1895 of about 5000 tons, Fish-plates 
and the minor fittings are manufactured of Japanese iron in 
Japan. 

Tux Guatemala Northern Railway has been completed 
from Puerto Barrios to Zacapa, a distance of 100 miles. Zacapa is 
about half way between the east coast and the city of Guatemala. 
The line when completed will bring the capital several days nearer 
to cities on the Gulf, and the Atlantic will then be as easily reached 
as the Pacific is now. At Guatemala the line will connect with the 
Guatemala Central, which is now in operation from that city to the 
part of San Jose on the Pacific. 

Tue extraordinary expenditure of 129,112,196 roubles 
by the Russian Exchequer for 1897 comprises nearly 64,500,000 
roubles for the Siberian Railway, over 33,500,000 roubles for the 
construction of other railways, and nearly 31,000,000 roubles for 
new rolling stock. Practically the whole of the extraordinary 
expenditure is, therefore, to be used for railways. (Compared with 
the estimates for last year the ordinary revenue is increased by 
78,894,800 roubles, and the expenditure by 53,779,448 roubles, 

“THE narrow gauge folly seems likely to be quite 
virulent in England,” says the Railrow’ Gazette of New York. 
“In consequence of the practically absolute prohibition, up to this 
year, of all railroads except the most substantial and costly, rail- 
road projects of doubtful wisdom now come forward by the dozen, 
all at once, and the various schemes proposed embrace all sorts of 
undigested plans.”4 We venture to think that our esteemed con- 
temporary has rather an exaggerated notion of the subject. The 
totai extent of the “ folly,” as far as can be judged from the lines 
proposed in the immediate future, is only about 300 miles. 


In the Hardie compressed air locomotive air is stored 
up ata pressure of 2000 lb. per square inch, in a large steel tank 
The tank of compressed air is connected with the cylinders, into 
which it pours its highly elastic fluid, but not at the same 
pressure as it is held in the reservoir, for the cut-offs are so 
arranged that only a pressure of about 150 lb. per square inch is 
exerted in the cylinders. This pressure is used only for a small 
part of the piston stroke, and then automatically shut off, when 
the air in the cylinder is allowed to expand until it is reduced to 
atmospheric pressure. The air is used also for brake purposes. 


Tue Vestry of St. Mary's, Islington, at their last 
meeting took up the question of the Great Northern and City 
Railway, to whose scheme and the Finsbury Park projected im- 
provements we referred in THE ENGINEER of January 8th. 
Mention was made of the inconvenience caused by the delay which 
has followed the parliamentary powers granted, and it was decided 
to notify the directors of the Great Northern Railway and those of 
the Great Northern and City Railway that the congestion of traffic 
pressed for relief, and that it was desirable something should 
be done by the companies. It was further decided to send a 
deputation to Sir Henry Oakley, should such a course prove 
necessary It will be remembered that it was greatly owing to the 
evidence given before the Parliamentary Committee by the Vestry 
Clerk of St. Mary’s, Islington, that the Great Northern and City 
Railway obtained its authorisation. 


Ar a meeting of the London Committee for the 
Extension of Workmen’s Trains, held in George-street, West- 
minster, under the presidency of Mr. J. Pogson—Bricklayers’ 
Society—Mr, G. Dew, the hon. secretary of the committee, re- 
ported that Mr. Ritchie, the President of the Board of T'rade, 
had declined at present to receive a deputation with a view to 
urge upon him the great need that existed for additional work- 
men’s trains, A memorial, prepared in answer to a request from 
Mr. Ritchie, stated in detail present accommodation and needs, 
and added an urgent request that the Board of Trade would 

sue a formal order te all railway companies to run cheap work- 
men’s trains on all their lines in the London district up to 
8a.m., as provided by the Cheap Trains Act, 1883, It was also 
sked that the return fare for any journey within twelve miles 
of Charing Cross should not exceed 2d. ‘The terms of the 
memorial were adopted. A resolution was also passed to hold 
a conference with metropolitan members of Parliament, 


AN alarming accident took place on the Great Kastern 
Railway near Chelmsford, on Tuesday night, to the continental 
express, which left Liverpool-street Station at twenty-five minutes 
tonine, The train had just passed through Chelmsford Station 
at the rate of about forty-five miles an hour, when a loud crash 
startled the passengers, who were further alarmed by the train 
heaving and jolting asif the train had left the metals. The 
driver immediately applied the Westinghouse brake, and the 
train was brought to a standstill, An examination showed that 
the front guard’s van had come into collision with the rear of a 
goods truck standing on a siding near the main line, the truck 
apparently not having been shunted clear of the points. The 
vverlapping, however, was trifling, as the engine to which the 
guard's van was attached cleared the truck. After being struck, 
the truck evidently rebounded and came into collision with some 
of the coaches at the rear of the train, bursting a gas reservoir 
fixed to one of the coaches, and wrenching off the footboards of 
others, The force of the collision overturned the truck, and tore 
a two of its wheels, The train was carefully backed into 

helmsford Station, and the passengers in the damaged coaches 
Were transferred to those which escaped the truck, the damaged 
eg on being uncoupled and left behind. It is fortunate 
that the engine missed the truck, for if the engine had come 
into collision it would probably have left the metals—a sequel 
Which could not have failed to be disastrous, as there is a steep 
embankment at the spot, 








NOTES AND MEMORANDA. 


Or the central electric power stations erected or com- 
menced in Germany during the year 1896, 40 per cent. have been on 
the three-phase or alternating systems, and 60 per cent. employ 
continuous current, 


Amonast the highest average speeds attained by ‘the 
greyhounds of the Atlantic” during last year the Campania stands 
ahead of all competitors with 21°86 knots for an entire trip. The 
American-built steamer St. Paul comes next with 21°08 knots. 
The highest average speed achieved by the White Star line was 
made by the Teutonic—20 ‘17 knots. 


Tue Manchester Ship Canal is going ahead. The 
approximate traffic return for December, 1896, states that the 
total receipts were £17,714, against £12,453. For the twelve 
months the total was £179,834, an increase of £43,075 on 1895. 
The trattic carried was 1,826,237 tons, an increase of 467,362 tons, 
of which increase 422,215 tons was due to sea-going traffic. 


THE best steamship passage across the Atlantic during 
1896, according to the showing of the Cunard Company, was that 
of the Lucania, which, leaving Liverpool on August 15th, covered 
the distance between Queenstown and New York, 2783 knots, in 
5 days Sh, 45min. The best homeward passage was made by the 
same vessel in 5 days 10h, 34min., leaving New York on August 


29th. 


Tue weekly return of births and deaths, issued by 
authority of the Registrar-General, shows that the deaths regis- 
tered last week in thirty-three great towns of England and Wales 
corresponded to an annual rate of 192 per 1000 of their aggregate 
population, The deaths registered in the town of Plymouth corre- 
sponded to an annual rate of 28°3 per 1000, while those in West 
Ham were only 9°1 per 1000. 


THERE are more than 1300 submarine cables in 
existence, the aggregate length of which cannot be less than 
162,000 nautical miles ; they vary in length from a quarter of a mile 
to,say, 2600 nautical miles, and may be roughly classified as follows: 
—Cables under 5 miles in length, 761; exceeding 5 miles and under 
50, 223; exceeding 50 miles and under 100, 65; exceeding 100 
miles and under 500, 155 ; exceeding 500 miles and under 1000, 64; 
exceeding 1000 miles and under 2000, 29 ; exceeding 2000 miles, 8, 


Tue total number of vessels launched in Great Britain 
and Ireland during last year was 751, of which 696 were merchant 
vessels, with a gross tonnage of 1,159,751 tons. This is the greatest 
tonnage launched in any year since 1890, when it was exceeded. 
The number of warships launched was 55, with a displacement of 
163,958 tons, as compared with 148,111 tons in 1895. Of these 
55 vessels, 8, with a displacement tonnage of 66,370 tons, were 
bailt at Government yards, the remaining 47 being built at private 
yards, 








Tur tables published in the Labour Gazette organ 
show that 36 fresh disputes occurred in December, involving 6316 
work people, as compared with 65, involving about 15,000 work- 
people, in November, and 37, involving about 4000 workpeople, in 
December, 1895. Ten disputes took place in the engineering, 
shipbuilding, and metal trades, six in the building trades, five in 
the coal mining industry, four in the textile trades, three in the cloth- 
ing trade, three in connection with transport—land and sea—and 
five in other miscellaneous industries, 


Iv would appear that Japan has not altogether neglected 
this country as regards her imports of bar, plate, and sheet iron. 
The revised returns for last year show that while Belgium is to be 
credited with 937,164 dols. worth of bar and rod iron during 1895, 
Great Britain, although losing her leading place of previous years, 
still contributed 865,561 dols. worth, considerably more than three 
times as much as Germany ; and that of plate and sheet iron, 
709,115 dols. worth were of British, 179,084 dols. worth of Belgian, 
and 27,856 dols. worth only of German manufacture, a proportion 
which for some years past has been nearly constant. 


We learn from the Labour Gazette that during 
December changes in rates of wages affecting about 58,500 work- 
people were reported, 57,000 receiving increases and 1500 sustain- 
ing decreases. The estimated effect of all the changes is an 
average increase of ls. 4d. per week in the wages of the total 
number affected. About 14,400 coal miners, 7200 blast-furnace men, 
and over 25,000 workpeople engaged in the engineering and ship- 
building industries received increases. The remaining increases 
included 4000 glass bottle makers and 4000 tin-plate workers. 
The only decrease reported was one affecting some 1500 fustian 
cutters, 


DerinG the first eight months of 1896, which is the 
latest period for which full returns are available, the average 
amount of water supplied daily per head of the population in the 
five following towns was:—Manchester, 25:8 gallons; Liverpool, 
28°3 gallons ; Birmingham, 24:1 gallons; Leeds, 34:9 gallons; 
London, 38'1 gallons, If the domestic consumption only be taken 
the difference in favour of London is still greater, as the large 
manufacturing towns use a larger quantity per head for trade 
purposes, For instance, in Leeds, which comes nearest to London, 
the average domestic supply is 25°3 gallons, against 30 gallons in 
London. 


A sAMPLE of Japanese coal from Tubari, in the island 
of Yezo, has recently been analysed by Mr. Frank Browne, and 
reported in the Chemical News. In lumps it is black, in powder it 
is chocolate-brown ; it burns readily, with a bright, smoky flame, 
that soon subsides, leaving a glowing mass ; it is non-caking, and 
contains, per cent., moisture, 3°83 ; volatile combustible matter, 
36°62; fixed carbon, 42°70; ash, 16°85; the ultimate analysis 
showing C, 62°84; H, 6°37; N, 1:08; O (calculated), 11°01; 
S (combustible), 1:18 ; ash (containing 0 49 per cent. of sulphur), 
17°52 ee Sp. gr. 1°411; heat of combustion calculated 
= 6826 cals. 


An annual report published by the Firm Giinther 
shows import of Rbenish-Westphalian coal to Hamburg to have 
steadily increased during the past year, rising from 1,298,279 t. in 
1895 to 1,410,809 t. in 1896. English coal, however, has still the 
ascendency, and rose from 1,682,876 t. to 1,796,776 t. Especially 
during the first two quarters of 1896 import from England has 
considerably increased—about 160,000 t. against the correspond- 
ing period in 1895 — which is chiefly due to the Eibe being 
unfrozen during the first months of 1896, while in the year 
before the Elbe was for several months blockaded by heavy 
masses of ice, 


A REPORT of the working of the Cologne central 
station for the year ending March 3l1st, 1896, is published in the 
Elektrotechnischer Anzeiger. The cost of production is stated to be 
as low as 1“Hd. per kilowatt hour—not including interest and 
inking fund, ‘The tutal capital invested in the station amounts 
at present to £112,700, of which £25,700 has already been written 
off—including £9100 during the past year—leaving a bool: value 
of £87,000. The total consumption during the year is divided 
chiefly as follows :—Private lighting, 81°18 per cent.; private 
motors, 6 ‘99 per cent.; public lighting, 7°43 per cent. Eachlamp 
installed burnt on an average 463 hours during the year, the 
maximum demand being during the month of December. The 
total number of glow-lamps connected to the network was, on 
March 3lst, 1896, 26,263 50-watt lamps, or their equivalent. In 
addition to this there were 454 arc lamps, and 150-horse power, 
represented by thirty-five motors. This brings the total lamp and 
motor connection to 1,701,410 watts, or an equivalent to 34,028 
50-watt lamps, 












MISCELLANEA. 


Apvick has been received of the safe arrival at Buenos 
Ayres of the third Argentine torpedo boat destroyer Missiones, 
built by Messrs, Yarrow and Co., Poplar. 


Anexplosion occurred on Monday last at Seaton Carew 
blast furnaces, near Hartlepool. A new furnace had been erected, 
and a dozen men were engaged in unpacking clay from one of the 
tuyeres, when the explosion tock place. Nine of the men were 
scalded and burned, 


THE death is announced of Mr. Alfred Grant, engineer 
and surveyor, which occurred at his residence, the Elms, Botley, 
on Sunday week. His death was due to inflammation of the brain. 
The deceased gentleman had undertaken a great deal of work for 
the Portsmouth Corporation during the past thirty years. 

TuHE list of prizes for live stock, farm produce, &c., to 
be offered at the Southampton meeting of the Bath and West and 
Southern Counties Society, has just been issued. The money 
prizes amount to £2953 5s., of which the Bath and West Society 
contributes £2190 15s, The entries for implements, &c., close on 
March 15th. 

AN inquiry has been held respecting the collision which 
recently occurred in the Hamoaze between the Confiance, tender 
to the Defiance, torpedo school ship at Devonport, and a barge 
named the Beatrice. As the result of the collision, W. Symonds, 
the owner and master of the barge, was drowned. The Admiralty 
have exonerated Mr. A. J. Beams, the gunner in charge of the Con- 
fiance, from blame in the matter. 


Docxyarps, the want of which is seriously felt in 
Japan, are projected on a large scale at Hyogo, Moji, Uraga, and 
Hakodate, and the one which is in course of construction at Yoko- 
hama is approaching completion. The new harbour at Osaka is to 
cost close upon 20,000,000 dols., and when finished will possess a 
military as well as a commercial importance, being specially 
designed, it is said, with a view to the simultaneous embarkation 
of large bodies of troops, 

THE second of six first-class torpedo boats of the 
Viper type, lately ordered by the Chilian Government, was success- 
fully launched on Saturday last, from Messrs, Yarrow’s yard at 
Poplar. The remaining four boats are to be shipped in pieces and 
finally put together and riveted upin Chili. The first of these 
four was also tested under steam in the presence of the Chilian 
authorities, having been completely erected and bolted together in 
the contractors’ yard. 

PROFESSOR SILVANUS THompson, says that although 
Bavaria, measured by the number of its inhabitants, was only a 
little larger than London, yet it contained three universities, and 
supplied more than £100,000 a year for their support, while Wurz- 
burg, the smail Bavarian town in which Professor Rintgen carried 
on his experiments, had at its university a laboratory which was 
more than a hundred times better equipped for scientific research 
than that of the University of London. 


THE Board of Trade has lost the services of Mr. J. 
Macfarlane Gray, who has retired from the post of Chief Examiner 
of Marine Engineers, His successor is Mr. J. A. Rowe, who is 
well and favourably known both as a mathematician and an 
authority on the stability of ships. Mr. Rowe was born at 
Falmouth, trained at Keyham Factory, and is familiar with the 
engine-rooms of warships and cargo carriers, while his experience 
as surveyor and examiner should help to fit him for his post. 

TueE Cyclists’ Touring Club have resolved to offer a 
prize of twenty guineas for the best designs for a luggage van 
specially fitted for the safe conveyance of cycles, whether singly 
or in numbers, adaptability to the purposes of an ordinary luggage 
van and economy of space being two of the chief points to be kept 
in view. The designs will, it is stated, be adjudicated upon by a 
committee composed of practical cyclists and representatives 
of the leading railway companies, and they should be lodged with 
the secretary of the club, 4, Victoria-street, Westminster, not 
later than the 31st inst. 

THE progress of railways in Ceylon has been very 
satisfactory from every point of view. According to IJudian 
Engineering the traffic carried has risen steadily from 162,295 tons 
and 1,966,280 passengers in 1887 to 411,915 tons and 4,821,867 
passengers in 1895 ; there has been noabnormal and sudden fluctu- 
ation, but one steady increase—a proof that such increase is not 
due to temporary circumstances. As the mileage has increased 
from nearly 180 miles to nearly 300 miles in the interval, or about 
66 per cent., it is clear that the increase of 154 per cent. in weight 
of goods, and of 445 per cent. in number of passengers carried, is 
not all due to increase in mileage. 

A RETURN, prepared by direction of the Home Secretary, 
has been issued, showing the number of fatal accidents and deaths 
in the mines and quarries of the United Kingdom during 1896. 
It gives summaries of the fatal accidents and of the deaths 
caused thereby in and about the mines worked under the Coal 
Mines Regulation Act, the Metalliferous Mines Regulation Acts, 
and the Quarries Act respectively. Under the first class the 
total lives lost were less than in the preceding year—1013 as 
against 1042; and under the second there was also a decrease, 
40 as against 54; while as regards the third class there were 124 
lives lost last year, as compared with 102 in the preceding one. 


AN international exhibition of cycles, accessories, auto- 
mobiles, and sporting goods of all kinds, will be opened in the 
Rotunde Buildings, Vienna, in February. The exhibition will, it 
is stated, be equal to the Stanley and National Shows in London, 
and to the Salon du Cycle in Paris. it is in connection with the 
Winter Velodrome. In order to meet the convenience of exhibi- 
tors, the date of the opening of the exhibition has been finally 
fixed for Monday, February 15th, so that it may not clash with 
other cycle shows to be held during that month. The exhibition 
will practically last for two weeks, but the exhibitors are entitled 
to their space until the close of the Winter Velodrome on March 
15th. 

A shocking accident occurred last week at the Eiffel 
Tower which is in course of construction at New Brighton, near 
Liverpool, two men being killed and a third seriously injured. 
The deceased men were in the employment of Mr. Handyside, of 
Derby, who is the contractor for the ironwork of the tower. They 
were working on a scaffold 35ft. from the ground, and were 
engaged fixing one of the buge iron girders when the hook of 
the crane used for lifting the iron gave way. The ironwork, 
which was swinging from the crane, fell, and in its descent it 
struck the scaffold on which the men were working, entirely de- 
molishing the structure. Two of the men were instantaneously 
killed, both having sustained shocking injuries from the falling 
iron, 


A GaAs explosion occurred on Wednesday morning in one 
of the enginecring shops of the London and South-Western Rail- 
way, at Nine Elms. The force of the explosion was suflicient to 

low an engine tender, weighing several tons, to pieces, scattering 
the parts in all directions, and blowing the roof of the building 
off. It is stated that several hundred panes of glass were broken. 
The men, of whom there are several thousand employed, had not 
started work, and the accidents were consequently few. It appears 
that certain repairs were being made on a tender tank. The 
holding-up boy inside was lighted by a gas jet supplied by a 
flexible pipe. When he left his work he did not turn off the gas, 
but replaced the lid of the tank. In an hour or so the gas was 
extinguished for lack of oxygen, an explosive mixture was then 
formed, and when the tank lid was opened and the boy proceeded 
to enter with a light, the explosion took place with the effect 
stated. 
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CUTTING OF BEVEL GEARS WITH ROTARY | 


CUTTERS.* 
By Forrest R, Jones and ArTHUR L, GODDARD, Madison, Wis. 


THE usual method in shops which do not make a business of 
cutting bevel gears is either to run several trial cuts and test the 
gears until they mesh satisfactorily, or to file the teeth. While 
such ‘‘cut-and-dry” methods may produce teeth whose outlines 
are more nearly the correct form for bevel-gear teeth than those 
of teeth Peon | with two cuts, very frequently they do not, and 
the extra time required for such operations is generally time 
wasted, 

The operations in detail required to cut bevel gears with rotary 
cutters in a milling or similar machine are as follows :—After the 
gear blank is set so that its axis lies in the median plane of ths 
cutter and at the proper angle of elevation, cuts are run through 








| were set perpendicular to J, and the space templets clamped on. 
The positions of these templets were determined by measuring the 
| radii of the pitch circles from A, and making the distance between 
| the two templets one-third the slant height of the pitch cone, ‘The 
| two templets were brought into alignment by sighting across two 

threads, one stretched along the base of the machine, and the other 
stretched from the top of A to the top of J, care being taken 
first to see that J was in proper alignment with A. The cutter 
templet was then clamped to the slide F, and the inclination of J 
was changed to that of the cutting angle. This was determined 
by adjusting until the lower edge of the cutter templet would pass 
through the circles marking the bottom of the space at both ends 
of the tooth. A hole cut in the middle of the cutter templet, as 


shown in Fig. 2, allowed the coincidence of the median lines to be 
determined. 
machine. 


This completed the operation of setting up the 
Next the sleeve B with its attachments was revolved 
through a small angle, and the shaft H was 
slid along in its bearings until the edge of 
the cutter templet ed through the pitch 
point marked O in Fig. 2. The slide F was 
then moved along until T rested upon the 
inner space templet. The rod J was swung 
up to allow moving the slide past D!, and 
as the dog K came down upon the flat plate 
the rod would come back to its original posi- 
tion when lowered. The amount of revolu- 
tion was ascertained by marking through the 
hole in the cutter templet upon the pitch 
line of the outer card and measuring the 
distance of this mark from the median line 
drawn on this card. This was then reduced 
to decimals of a pitch. 

It was at first considered necessary to 
revolve the gear enough to have the edge 
of the cutter templet pass through the 
outer pitch point O and the corner of the 
top of the inner end of the tooth ; but, as 
may be seen from Fig. 2, curve P, on gears 
of smal] centre angle this cut the root of 
the tooth away considerably. It was then 
considered advisable to revolve the gear so 
that the cutter left nearly as much at the 
top of the tooth at the inner end as it took 
off at the root. The settings which would 
produce this result were determined fora 
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number of gears of centre angles varying, 

by steps of 4 deg., from 18 deg. to 52 deg. 

At the same time the settings which would 

cause the edge of the cutter to ap through 
d the c 





the outer pitch point O an orner of 
the top of the inner end of the tooth were 





determined. The former series of settings, 
indicated by X in Fig. 3, seemed to require 
a revolving of the gear through about °15 
of a pitch for any centre angle of 18 deg. 
and upwards; and the latter series, indi- 





cated by 0, seemed to require a revolving 
through about ‘13 of a pitch. But it was 
noticed that as the centre angle increased, 
less stock was left on the top of the tooth 
at the inner end, and less was taken off at 
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the root. This is shown in Fig. 2; on the 
space templet for the small end of the space 
for the gear of 22 deg. centre angle, the line 
marked T indicates the true outline of the 
space; the line marked M indicates the 








it to rough out two or more of the spaces between the teeth ; the 
middle of the tooth and its thickness are then marked on the pitch 
circle of the large end ; the gear blank is then revolved through a 
small angle, less than that of a single pitch, and the table moved 
sidewise until the side of the cutter passes through one of the 
pitch points marking one side of the large end of the tooth, anda 
cut is taken on one side of all the teeth. The blank is then 
revolved an equal amount on the opposite side of its original posi- 
tion, and the table shifted to correspond, after which a cut is taken 
on the unfinished sides of the teeth, thus completing the gear. 

The only uncertainty in these operations is that of revolving the 
blank from its original or central position through such an angle 
that the cutter shall pass through the pitch point of the larger end 
of a tooth, and at the same time cut just enough off the smaller 
end to allow the gear to mesh with its mates without further 
dressing of the teeth. 

A study of the problem led to the supposition that the amount 
a gear must be thus revolved could be expressed in terms of the 
pitch, the co-efficient being a variable depending upon the centre 
angle of the gear, which is here taken as the angle between an 
element of the pitch cone and the axis of the gear. It was also 
thought that this angle through which the gear must be 
revolved must be independent of the pitch of the gear; for, 
with a given pitch cone to be provided with a certain number 
of teeth, any pitch may be given to the resulting gear by 
selecting the base of the pitch cone at the proper distance from 
its apex to give the gear the required pitch diameter, since the 
pitch diameter of a bevel gear is measured on the larger end of 
the gear. And it is obvious that the setting which will answer 
for cutting a gear taken from one part of this cone will answer 
for cutting a gear taken from any other part; yet the two gears 
would be of different pitches. 

In order to determine the proper setting for gears of different 
centre angles, the following apparatus was constructed and used 
experimentally. 

In Fig. 1 the vertical rod A serves as the axis of a gear; the 
sleeve B may be revolved upon and moved up and down A, and 
clamped in any desired position by means of the set-screw shown. 
The split collars C and C! may be turned or moved to any desired 
position upon B, These collars carry smooth rods E and 
E!, on which the brackets D and D! may be moved and 
clamped wherever wanted. Upon D and D! are clamped the 
outlines of the outer and inner ends of the space between two 
teeth of an involute bevel gear. The outline of a segment ofa 
bevelled gear of any desired centre angle or pitch may thus be 
constructed, T is the outline of a cutter templet drawn upon 
stiff cardboard ; it is clamped to the bracket F, free to slide along 
the rod J, which is splined to receive a key attached to F; F is 
rigidly fastened to the horizonal shaft H, which is free to turn 


in its bearings G and G!; J may be fixed at any desired angle by | 


clamping upon H the dog K, one end of which swings down against a 
fiat plate M ; the shaft H may be moved endwise in its bearings, 
which movement corresponds to the lateral motion of the table of 
a milling machine, — that in this case the work is stationary 
and the cutter is shifted. 

The operation of the machine was as follows. The outlines of 
the outer and inner ends of a tooth space of a bevel gear of lin. 
pitch and fifty teeth, were drawn by the approximate method as 
given in Brown and Sharpe’s ‘‘ Treatise on Gearing.” ‘The outline 
of a cutter templet was drawn upon stiff cardboard, the curve being 
the same as that of the space at the large ends of the teeth. Pitch 
circles and median lines were drawn upon all the cards. Fig. 2 
shows two sets of templets for bevel gears having centre angles of | 
22 deg. and 52 deg. respectively, and fifty teeth each. The rod J | 
was set parallel to an element of the pitch cone of the gear. This 
was done by calculating, for a 24in. radius, the chord of the com- 
plement of the centre angle, and measuring the length of chord 


* Read at the New York mecting, December, 1896, of the American 
Society of Mechanical Engineers. 


| small centre angles, as shown by the curves T and M in Fig. 2, 


outline of the space as it would be when 
cut if the gear were set so that the cutter left as much stock 
on the inner end of the tooth at the top as it took off at the 
root ; and the line marked P indicates the outline of the tooth as 
it would be when cut if the gear were set so that the edge of the 
cutter would pass through the corner of the tooth at the top of 
the inner end. On the templet for the inner end of the space for 
a gear of 52 deg. centre angle, the lines marked T and M indicate 
corresponding features of the tooth; but here the lines almost 
aba This shows how much more nearly correct gears of large 


Fig 2. 
50 Teeth in each gear 
Space templates large ends. 





Cutter templates. 





centre angles are when cut with rotary cutters than those of small 
centre angles, This is because the circles upon which the teeth 
are developed grow greater in proportion to the pitch circles of 
the gears as the centre angle increases ; hence the involute outlines 
of the teeth approximate more closely to a straight line, and there 
is consequently less difference of curvature between the two ends 
of the teeth. 

The greater variation from the correct outline in the gears of 


would be still more marked were it not for the fact that when a 


than it does for a large centre angle; therefore, for a given 
amount of rotation about its axis, a tooth of a small centre-angleq 
gear has a greater angular rotation about its centres of develop. 
ment than one of a large centre angle. (The centre of develop. 
ment is taken as the intersection of the axis of the gear with a 
line normal to the surface of the pitch cone at the same distance 
from its apex as the section of the tooth under consideration, ) 
This greater rotation about the centre of development causes 
more metal to be removed from near the top of the tooth of the 
gear having a small centre angle. 

The difference of effect upon the inner ends of the teeth would 
ened the extra thick points of the teeth of small centre angles 
rom entering the spaces of gears of larger centre angles with 
which they are to run. It was deemed best to cut the gears of 
larger centre les as nearly correct as possible, and to cut the 
gears of smaller centre angles to mesh with them. A curve was 
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drawn, therefore, between the two series of settings which had 
been determined, which, it was thought, would give this result, 
This curve is shown by the heavy line in Fig. 3. Then four 
pairs of gears were cut with Brown and Sharpe’s involute bevel- 
- cutters, according to the settings indicated by this curve, 

he gears were: 6 679 20 and 30 teeth, centre angles 33% deg, 
and 564 deg.; 7 ~~ , 16 and 36 teeth, centre les 234 deg. and 
66} deg.; 7 pitch, 28 and 48 teeth, centre angles 30} deg. and 
59} deg.; and 10 pitch, 32 teeth, centre angles 45 deg. ‘The set- 
tings were :— 

Centre angle aot degrees; revolved = circular pitch. 
: "139 


” ” ” ” ” ” 


” » 3385s, ” ‘41, ” 
” ” 45 ” ” “150 ” ” 
” » 36h 4 ” 150s, ” 
” » 59P oy » "150 yy ” 
” 666i ” 150, ” 


These gears all meshed to the correct depth and ran with the 
bearing surface extended the whole length of the tooth, Ata 
speed of about 400ft. per minute at the periphery, the gears 
with the greatest velocity ratio rattled considerably; but this 
must always be the case with such gears cut with two cuts, if 
the bearing is to be distributed along the whole length of the 
teeth. If it is more desirable to have the gears run quietly 
than to bear the whole length of the teeth, then they should be 
revolved less from the central ‘position, thus allowing more to 











PINION 





be cut from the inner ends of the teeth, which would leave the 
bearing almost altogether at the outer ends, 

The 7 pitch gears of 16 and 36 teeth and the 6 pitch gears of 

20 and 30 teeth had faces ‘jin. long, which is about one-quarter of 
the slant height of the pitch cone, as those were the dimensions 
for which the cutters were designed. The shaded parts of Fig. 4 
shew how the bearing surfaces were distributed along the sides of 
the teeth of these gears. The 7 pitch gears of 28 and 48 teeth had 
a length of faces ae about one-quarter of the slant height of the 
itch cone ; but in this case the faces of the teeth were ]}in. long. 
"he bearing surfaces of the teeth of these gears were distributed 
similarly to those shown in Fig. 4. The 10 pitch mitre gears of 
32 teeth had faces lin. long, which is about ‘44 of the slant height 
of the pitch cone, ‘he bearing surfaces of these gears were dis- 
tributed similarly to that shown for the pinion in Fig. 4. 
The exact setting desired cannot usually be obtained on the 
ordinary dividing head of a milling machine, so the spacing 
device shown in Fig. 5 was made. It is a circular plate jin. 
thick, with a pin in the centre, which fits in the holes of the index 
plate of the dividing head of the gear cutting machine, and has a 
series of holes of the size of those in the index plate, arranged in a 
spiral. The required partial revolution of the gear to obtain the 
correct setting is reduced to decimals of a revolution of the index 
plate. Suppose this requires ‘125 of a revolution of the index 
plate, as was the case with the gear of 48 teeth. The index plate 
used had 20 holes in the outer row, which makes two and one-half 
of its spaces correspond to the required ‘125 revolution. There- 
fore, the pin on the spacing plate was inserted in the hole in the 
index plate second from the one in which the locking pin of the 
dividing head had been inserted, and then the index plate was 
turned till the locking pin entered the proper hole in the spacing 
plate, which, of course, in this case, was at a distance from the 
centre pin of the spacing plate equal to one-half of the space be- 
tween consecutive holes of the 20-hole row cf the index plate. 








THe Society or Civit ENGINEERS OF FRANCE.—Following the 
example of the Institution of Civil Engineers, the Society of Civil 
Engineers of France has built itself a magnificent house, which was 
opened with great ceremony on January 14th by the President of 
the French Republic. A large number of guests were present at 
the soirée, wn representatives of the various French 
technical societies, The only English society represented was the 
[ron and Steel Institute, who sent Professor Roberts-Austen. The 
new building, which is situated in the Rue Blanche, Paris, was 
designed by Mr. I’, Delmas, and was erected in 262 days. It 
comprises in the basement engine-rooms and store-rooms, on the 

ound floor the meeting-room, on the first floor reception-rooms 
for the members, on the second floor the secretary’s offices and 
the Council-room, and on the third floor the library. Access to 
the various floors is obtained by means of an electric lift. The 
meeting-room contains seats for 500 persons, and the floor is s0 
arranged that it may be horizontal for receptions or inclined so as 
to convert the room into an amphitheatre for the meetings. The 
Hoor weighs 30 tons, and its transformation from a horizontal to an 
inclined position is effected with great rapidity by means of 





gear of small centre angle rotates through any given angle, a 


hydraulic machinery. 
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PLASTIC 


A BRICK-MAKING PLANT, YOUGHAL. 


THE accompanying engraving illustrates a brick-making 
plant, constructed by Messrs. Bennet and Sayer, engineers, 
Derby, for the Youghal Brick Company, Youghal, County 
Cork. The clay is brought into the machine-room by small 
wagons worked by an endless chain and gravity, a self-acting 
switch transferring the clay wagons from the up to the down 
line of rails. The wagons run on toa tipping frame, and 
empty their contents into the wet grinding, which is 
8ft. 6in. in diameter. From thence it finds its way into a 
mill with rolls 2ft. Gin. in diameter. Thence it passes into 
a mixer or pugger, which is 8ft. long and 2ft. 10in. wide 
inside, Afterwards the clay is passed through a second and 
third roller mills, with rolls 2ft. in diameter, and finally into 
a No. 3 brick machine. The bricks are cut by a power-driver 
wire table. The output is about 25,000 bricks per day. 








THE BLOT SECONDARY CELL. 


A New form of secondary cell was introduced to the notice 
of the public for the first time in London at the Hotel Cecil 


on Tuesday, the 12th inst. The inventor, Mr. G. R. Blot, 
who is a French engineer, Mr. H. Tyrer Cheswright, and 
other gentlemen received the visitors in the Prince’s Room, 
where a number of complete cells in working order were 
exhibited, as well as the several parts of which the plates 
are composed. 

A description was given by Mr. Cheswright, and cer- 
tain views of the works in France where the cells are 


made were shown on a screen by means of a lantern. It 


may be well to state that the name of the inventor is pro- | 


arg “blot,” and not “blow.” The plates are of the 
—" or pure lead type, and not of the pasted form. Each 
— consists of a cast rectangular frame composed of an 
This 10 per cent. of antimony to 90 per cent. of lead. 
on — has a lug or projection at each of two corners, 
proje ane Serve to support it in the cell. From the top 
Inside 8 @ branch for the general connection to other plates. 
he . the frame are built up shuttles, as shown in the engrav- 
8. Hach shuttle consists of a central forked rib, around which 
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are wound lead ribbons; these ribbons are of two kinds, one 
is corrugated, as shown clearly in the cut, and the other is 
embossed with small points very close together; and two 
ribbons, one of each kind, are wound on the shuttle together. 
Owing to the peculiar form of the surface the ribbons are in 
contact with each other over only a small portion of their 
surfaces, and the electrolyte—dilute sulphuric acid—can, 
therefore, come freely into contact with them. It is stated 
that the active surface is 1-63 square feet per lb. of plate. 

The centre piece of the shuttle is burnt or welded to the 
frame by the electric arc, thus entirely avoiding the use of 
solder. The size of the shuttles, of course, depends upon the 
desired capacity of the plate. The lead ribbon is formed 
by a hydraulic press working at a pressure of about two 
tons. The machine at the works in France can turn 
out about 20 tons per week. The ribbons then pass to 
the embossing and corrugating rolls, and afterwards they are 
wound on to the shuttles by women; and female labour is 
also used for the burning of the shuttles on to the frames. 

We understand that neither acetates nor nitrates are used 
during the process of electrical formation, and that the pro- 
cess is avery shortone. One of the chief advantages claimed 
by the inventor is the strength of the plate; that is to say, 
its capacity to resist distortion. The material is so arranged 
as to allow for free expansion vertically and horizontally. A 
cell of a capacity stated to be 60 ampére hours was charged 
for a period of fifteen minutes after the lecture, and the 
current used was at times as high as 150 ampéres. It was 
stated that a cell could be fully charged in fifteen minutes, 
and it was pointed out that one of the inherent defects of 
the oxide or pasted type of plates was the injury caused by 
expansion of the paste. The inventor claims that his plate 
has all the advantages of the strength of the Planté, or pure 
lead type, while it has a capacity superior to that of any of 
the oxide plates. 

A positive plate was exhibited, which it was stated had been 
in constant use for two years, and during this period current 
at the rate of 2°5 ampéres per lb. of plate had been taken 
from it. We examined this plate but could see no sign of 
deterioration. Mr. W. H. Preece stated in a communication 
to Professor d’Arsonval in January, 1896, that he had made 
a thorough test of the cell, and its performance gave him 
great satisfaction ; he had obtained 5:8 ampére hours per Ib. of 


| plate, the ampére hour efficiency was 88 per cent., and the 
| watt hour efficiency 76 per cent. at the normal rate of dis- 
| charge, and he has stated also on 20th December, 1896, that 


subsequent experience confirmed these results. Mr. Thomas 
Parker, of Wolverhampton, one of the directors, states that it 
is the best form of pure lead accumulator he has ever seen. 
Messrs. Lobnitz had a battery fitted up at their works, 
| Renfrew, in September, 1895, and report after twelve months’ 
| use that it has given complete satisfaction; and M. Pelissier, 
| the manager of the great sugar refinery of M. Say, states 
| that a battery of Blot cells was installed for him on 
| 1st June, 1895, and have worked well ever since. He also says 
| that the battery stood idle during the winter for five months, 
| and each cell showed over two volts at the end of that time, 
|and continued to give satisfaction. This is perhaps the 
greatest praise which could be given. The owners of the 
| patent rights consider the battery specially adapted for 
| electric traction work. 
| We were personally very favourably impressed by what we 
| saw, and hope the cell may in practice fulfil the expectations 
| which we have formed of its value. In a future issue we 
propose to give further details of practical tests. 


| 





THE INSTITUTION OF CIVIL ENGINEERS. 


THE MONIER SYSTEM OF CONSTRUCTION. 

At a students’ meeting on the 15th January a paper on ‘‘ The 
Monier System of Construction” was read by Mr. Walter Beer, 
Stud. Inst. C.E., Mr. Ewing Matheson, M. Inst. C.E., occupying 
the chair. 

In the brief historical account of the Monier system, with which 
the paper opened, the author showed how it originated in the 
attempts of a Parisian florist of that name to obtain large vessels 
of a material more durable than wood and lighter than concrete. 

The principle of the system was stated to be the combination of 
Portland cement concrete with iron or steel in such a manner as 
to develope in the same material the high resistance to compres- 
sion and binding of the former and the great tensile strength of 
the latter. It had been found that in such a combination the 
good qualities of both materials were retained, and no chemical 
action was found to occur between the iron and the moisture in 
the concrete. The latter adhered firmly to the smooth surface of 
the metal; and the co-efficients of expansion of the two con- 
stituents were for all practical purposes identical. The economy 
of the system in the construction of girders and arches was con- 
siderable, owing to its great strength and compactnes:, and 
further it was absolutely fireproof. Large spans might be used for 
floors, and the small amount of head-room required was a factor 
often of great value. Arches of 150ft. or even greater span might 
be constructed, and the rise need not exceed one-tenth of the span, 
so that the system could be used in situations where brick and 
stone would be impossible. 

The author dealt with the practical details and cost of the 
method, stating the particular qualities of materials most advan- 
tageously used ; and he alsoentered into a mathematical considera- 
tion of the relations existing between the dimensions and quality 
of the different portions of the structures and the stresses in them 
under known loads. 

The uted concluded with an account of tests to destruction of 
three Monier arches with a span of 12ft. and a width of 4ft. 
They were composed of three to one concrete, for which crushed 
granite, coke breeze, and crushed brick were respectively used, 
with a simple netting of 4in. mesh, formed of Zin. longitudinal rods 
and jin, transverse rods, embedded lin. above the undersides of 
the arches. The first arch was loaded uniformly, and after a 
central detiection of 2in., failed when the load reached 11°7 cwt. 
per square foot. The second was loaded at one side of the centre 
only, and failed under a load of 4 8cwt. per square foot, when the 
defiections at the unloaded and loaded sides and centre were re- 
spectively ;';in., ,;in., and jin. The third arch was also broken 
by a load on one side only, but withstood a pressure of 7-0 cwt. 
per square foot, 

The paper was accompanied by drawings illustrating several 
examples of the system, including the arches upon which the 
author’s tests were performed. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Scrong’s horizontal boiler.—The power plant of the Great Northern 
Hotel at Chicago is supplied with steam by boilers buiit to the 
designs of Mr. Strong, who is known for his application of the 
corrugated fiue furnace to locomotive boilers. As about 80 per 
cent. of the steam is generated by the furnace heating surface, 
the corrugated furnace flue is placed near the water line and above 
the tubes, so that the steam can rise directly to the steam space. 
The boilers are 2ift. long, 74ft. diameter inside, with a chamber 24ft. 
long at the back end, this chamber being lined and faced with 
firebrick, There are two 36in. cor ted furnaces, 184ft. long, 
their tops being about 14ft. below the shell of the boiler. These 
open into the chamber, and the gases pass to the bottom of the 
chamber, returning through to the front end of the boiler by 
ninety-two tubes 3in. diameter and 18ft. long. At the front end 
these tubes open into a small chamber below the fire doors, the 
bottom of which connects with a return flue, by which the gases 
again pass the length of the boiler, this time in contact with the 
outside of the bottom of the shell. This flue extends to the 
chimney. Circulation plates are arranged on either side, reaching 
from near the water line to near the bottom of the boiler. The 
water thus passes down the sides of the shell, and then rises up 
between the tubes, and then around betweea the furnaces, which 
give out the greatest heat. By this arrangement the boilers steam 
freely, and there is no trouble from priming. The front end cf 
each boiler—where it is built into the flue—is carried on a brick 
pier, and the back end rests on a rocker with safety pier, which 
allows for expansion and contraction without loosening the fiue con- 
nections. 

Wat r-tube boilers.—The Water Department of Baltimore is 
about to put in two batteries of two boilers of 200-horse power 
(800-horse power in all), one battery of two boilers of 200-horse 

wer (400-horse power in all), and one battery of two boilers of 

-horse power (100-horse power in all). These are all to be of the 
water-tube type, and tenders are now being invited from makers 
of the various styles of water-tube boilers. The horse-power is 
rated by the ‘centennial standard,” namely, l-horse power for 
301b. of water evaporated per hour from 100 deg. Fah., at 70 1b. 
pressure. They must evaporate not less than 104 lb. of water 
per lb. of good bituminous coal from and at 212 deg. Fah.; this will 
be determined by a 24-hour test. All plates in steam and water 
drums must be of best open-hearth steel, with a tensile strength of 
55,000 lb. to 60,0001b. per square inch, with not less than 56 per 
cent. ductility, as indicated by a contraction of area, at point of 
fracture under test, and by an elongation of 25 per cent. in 8in. 
All tubes must be lap welded, wrought iron, 4in. diameter, made 
of best hammered charcoal iron, They must be staggered, and 
the ends must be expanded into bored holes in the headers. The 
headers must be connected with the water in the steam drum by 
4in. lap-welded tubes, Rivet holes are to be punched jin. smaller 
than size of rivets, then drilled to proper size. Machine riveting 
is preferred, and the use of drift pins is not permitted. The mud 
drums must be of best grey tough cast iron, with a straight face to 
adn.it of boring holes for the rear header connections. The plates 
are to be of such thickness as to allow pressures of 1301b., 110 lb., 
and 1001b. for the three batteries respectively. Exch boiler will 
be provided with a nickle-seat ‘‘ pop ” safety valve, a steam gauge, 
dampers, a water column with gauge glass and three try-cocks, a 
double tube injector, stop and check valves for feed-water piping, 
wrought iron blow-off piping with heavy valve, and snitable brass 
feed-water piping. There will also be a full set of firing tools for 
each battery. In awarding the contract, preference will be given 
to those boilers having generous heating and grate surface with 
interior easily accessible, tubes easily cleaned and replaced, and 
which are economical in consumption of fuel and in amount of 
repairs required. 








LOCOMOTIVES FOR THE BgyREUTH Damascus RaiLway.—Tho 
engines illustrated in our last impression work on an incline of 
1 in 14°3, as stated on page 31, and the adhesive engines on inclines 
of 1 in 25. We have received a letter from Messrs. Cinecker, 
Abt, and Co., Wurzburg, claiming that the use of the horizontal 
length as a unit is better than the English system—that is to say, 
that to give gradients in so many feet to the mile, or so many 
millimetres per metre, is preferable to the statement 1 in 100, &c. 
On this point we must agree to differ. Our correspondents add 
that the locomotives on the Beyreuth and Damascus Railway are 
not rack-rail locomotives only, but they are Abt combination loco- 
motives, working by adhesion on pure adhesion sections, and by 
adhesion and pinions on the rack sections—a fact clear already 
from our engraving. 
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AUSTRALIAN NOTES. 


THE Sulphide Corporation works at Cockle Creek, N.S.W., near 
Newcastle, are nearing completion. The company have purchased 
the Central Broken Hill silver mine, from which place they will 
treat the sulphide ore, which there is estimated to be over 1,000,000 
tons. The company have put down ten reverberatory furnaces, and 
the plant consists of concentrating, roasting, leaching, and electro- 
lytic machinery, and it is estimated that 20,000 tons of coal will be 
consumed per week. 

Trade in Queensland shows a great improvement, and extensions 
to the railways and other works are contemplated by the Govern- 
ment. The following loan votes are before the Assembly :—For 
railway extensions: Saeed division, £641,630 ; Central division, 
£292,850 ; Northern division, £360,000 ; rolling stock, £200,000 ; 
harbour works, £60,000 ; defence works, £25, 3 loans to local 
authorities, £75,000 ; electric telegraphs, £50,000; wire netting 
under Rabbit Boards Act, £100,000. 

The profits of the Melbourne Tramway and Omnibus Company 
for the past year amounts to £48,728, including £22,147 brought 
forward. On interim dividend of 24 per cent. was paid in January 
last, and a sum of £24,728 is carried forward. 

Messrs. G. and C. Hoskins, of Sydney, have secured the contract 
for the supply of eight miles of 2lin. cast iron pipes for the Perth 
(W.A.) water supply. The price has not been stated public, the 
time of delivery being the principal consideration. 

The Great Southern Railway, West Australia, is being taken 
ey by the ppatr cance nes from oe and a — "~4 
of fares and rates are being prepared. The price pai the 
Government is stated to be £1,100,000. ‘ sista 

The report of the acting general manager of railways—Mr. C. Y. 
O’Connor—for West Australia, comprising the information on the 
working of the railways in that Colony up to 30th June last, is now 
just published, and shows marvellous results. Last year the net 
return on capital showed the good result of 5°44 per cent., but 
this year the unprecedented return is 11°48 per cent. on capital, 
equal to a profit of £177,352 after meeting working expenses and 
interest on capital—and this result on 588 miles of line—next year 
the mileage will be considerably increased in consequence of the 





Government taking over the Great Southern line. The total 
mileage of lines in that Colony is as follows :— 
Miles. 
Government lines - 588 
Private lines : 
Great Southern Railway 243.. . -+ 1 590 
Midland Railway 277 .. .. .. .. «- CP aie ie 
Private lines for the carriage of goods : 
Canning Jarrah Timber Co.'s Railway... 20 
Jarrahdale Timber Co.'s Railway .. 27 
Wagerup Railway .. .. .. «. 14 
Quindalup Railway .. 12 
Karndale Railway .. .. .. 8 
Torbay Timber Co.'s Bailway.. 38 
Total lines o. 1222 


The particulars of the report, which refer to the Government 
railways only, show that the capita! cost of lines open has increased 
by £224,452, and fifteen miles of additional lines have been opened 
since the last report. The gross earnings have increased £233,616 
for the year, while the working expenses have increased only by 
£81,659, thus increasing the net earnings by £151,957, or more than 
double of last year. 

The percentage of working expenses to gross earnings has 
dropped from 61°50 per cent. to 49°79 per cent., but, throvgh the 
absence of any details as to how the working expenses are made 
up, militates against such an excellent achievement. 

The following shows a summary of the leading features, to- 
gether with a comparison of the previous year :— 


1894-5. 1895-6. 
Milesoper .. .. .. 573 588 
Average miles worked .. .. .. 550 580 
Total capital cost of lines open, £ 2,092,372 2,316,824 
Average cost per mile open, £ 3,8 3,995 
Gross earnings,£ .. .. .. 296,000 529,616 
Working expenses, £ 182,046 263,705 
Net earnings, £.. .. .. .. js 113,954 265,911 
Profit on working, percent... .. .. .. «. 5°44 11°48 
Percentage of working expenses to earnings .. 61°50 49°79 
Earnings per average mile, £ . .. .. 538 913 
Working expenses per average mile, £ . 331 455 
Net earnings peraverage mile,£ .. 207 458 
Earnings per train mile,s.d. .. .. .. 5/11°22 6/10°44 
Working expenses per train mile, s.d. .. 3/7°79 3/5°05 
Net earnings per train mile,s.d. .. .. 2/3°43 3/5°39 
Passengers carried, number.. 1,022,248 1,679,816 
Goods carried, tons .. os 255,839 427,919 
Train mileage .. .; 997,540 1,541,750 
Locomotives, number .. 49 74 
Coaching vehicles, number .. .. .. 75 102 
Goods stock and brake vans, number 1,459 2,360 


In his report the acting general manager states :—‘‘I now come tc 
the consideration of the financial results of our railways last year, as 
compared with those of the adjacent Colonies, and as to the causes 
of our results being in many cases so much better than the results 
in the said adjacent Colonies. These are, in my opinion, prin- 
cipally as follows :— 

Cause 1. The small cost per mile of our railways, as compared 
with the cost per mile of the railways of the adjacent Colonies. 
In order to realise the great effect this produces, vide the table 
under paragraph 14 in the report, from which it will be seen that 
the cost per mile of the railways in Victoria and New South 
Wales is more than three times the cost per mile of the railways 
in Western Australia, Other things being equal, therefore, if our 
railways had cost the same rate per mile as those of Victoria and 
New South Wales, cur interest bill for last year would have been 
at least three times what it has been. . . . Had our railways, 
therefore, been constructed on the Victorian or New South Wales 
basis, our whole profit on working would have been insufficient to 
pay our interest bill, instead of our having, as we actually have, 
a surplus of £171,352, after all interest has been allowed for. 

Cause 2. The higher rates prevailing on the goldfields lines, the 
effect of them having been as follows :—That is to say, if the rates 
on the goldfields lines had been the same as on the other lines, the 
railway revenue would have been some £60,000 less last year than 
it actually was, and by consequence the working expenses, instead 
of being 49°79 per cent. on gross earnings, would have been 56 ‘16 
per cent, 

Cause 3, The large proportion of long-distance through traffic 
to which these higher rates applied. 

Cause 4. The fact that we have more goods and passengers to 
carry than we could conveniently convey, which of course entailed 
the whole of our rolling stock and staff being kept fully employed. 

Cause 5. That the railways have been undermanned. 

Cause 6. That the employés have been underpaid, especially in 
view of the high cost of the necessaries of life. This has already, 
to some extent, been amended, but further amendments in the 
same direction will be necessary in the future. 

The reducing of the rates on the goldfields lines, so as to bring 
them ona par with the rates prevailing on the other railways, 
having been determined upon to take effect from the 30th June 
last, this reduction will thus operate throughout the whole of the 
present financial year, and is estimated to be equivalent to a 
reduction in revenue—as compared with what the revenue would 
have been on the previously existing tariff—of about £100,000; 
and taking that fact into consideration, in conjunction with some 
of the other items hereinbefore mentioned, and also in conjunction 
with the fact that 60 miles of additional railway came into opera- 
tion on the Ist July, and that further lengths of additional rail- 
way will come into operation during the present financial year, it 
is estimated that the percentage of working expenses to gross 


THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change, at Birmingham, this—Thursday—afternoon, manu- 

facturers expressed their opinion that the quarterly meetings of 

the iron and steel trades last week, at Wolverhampton and 

Birmingham, had yielded more business than any of the corre- 

sponding meetings for the past four or five years ; and although 

prices of iron and steel have been so recently advanced, there are 
plenty of buyers willing to book forward even at some further 
rise. Makers, however, are so satisfied with their prospects that 
they, as a rule, decline to make contracts over the quarter, except 
at some substantial advance on existing rates. In all respects the 
quarterly meetings of last week compare favourably with those held 
twelve months ago, when, instead of the buoyancy and activity 
that now prevail, everybody was complaining of unprofitable ae 
and short work. Orders have been booked in some cases sufficient 
to cover production till March, and there are very few establish- 
ments, either in the finished iron, pig iron, or construction depart- 
ments, where the business outlook is not satisfactory. 

Home orders are coming in remarkably well for the time of year, 
and corporate, Government, and municipal contracts for foundry 
iron, water and drainage works, and railway stores are above the 
average. Railway extensions and improvements are still the order 
of the day, and the Great Western Company is preparing for a 
considerable outlay on its Welsh system, and there are sundry 
new developments in connection with the Lincoln and East Coast 
line which are likely to benefit our structural engineers and railway 
rolling stock manufacturers. Some heavy specifications for bridge- 
work of exceptionally large spans are coming in from India. 
There is a good deal doing also in light railways, for which no less 
than twenty-eight new parliamentary applications are filed. The 
shipbuilding trade in the North continues to flourish, and to make 
heavy demands upon the contributory industries of the Midlands. 
On the Clyde alone the orders in hand last week represented a 
total of 336,000-horse power, and since then several additional 
contracts have been placed. Water-tube boilers, which are being 
used to replace locomotive boilers in certain types of —— 
vessels, are in growing demand, and lathes and shop tools of 
various kinds cannot be produced fast enough. The makers of 
cycles and parts of machines are booking orders at a steady rate, 
and the engineers and machinists are actively engaged, there 
being a heavy call for steam pumps for mining and irrigation works 
and a strong demand for engineers’ tools, &c. 

The black sheet makers decided last Thursday to raise the 
previous minimum 5s. per ton, but it transpires that a good bulk 
of sheets were sold at the end of the year at lower rates than the 
then existing minimum. The late over-production in common 
black sheets in the district itself, combined with Welsh competi- 
tion, has hitherto kept down sheet prices, which until this week 
showed few signs of recovery. It is believed, however, that with 
some combination of makers similar to that of the unmarked bar 
makers, sheet prices might be placed on relatively as high a level 
ascommon bars. This movement among the makers with a view to 
trying to fix a minimum price and prevent the downward tendency 
in values is exciting considerable attention, but it is very question- 
able whether it will accomplish very much. The meeting of the 
sheet iron makers held on quarter-day at Birmingham, when it was 
decided to raise the minimum price for hard doubles for galvanis- 
ing purpoess to £6 10s. to £6 15s., and common singles at £6 5s. 
to £6 7s. 6d., was a step in the right direction, and a decided 
novelty so far as black sheets are concerned. There is great need 
for united action among the sheet iron makers, and combination 
in this branch would certainly be welcomed, but the effect of com- 
peting interests is so great that a good deal of difficulty will be 
experienced in getting anything like unanimity. This afternoon 
black sheets were making £6 5s. for singles, £6 10s. to £7 for 
doubles, and £7 10s. to £7 15s. lattens. 

Unmarked bar makers are exceedingly busy, merchant bars 

realising £6 7s. 6d. to £6 10s., and common bars £6 to £6 5s., the 

latter figure being now the minimum quotation of the associated 
makers. The marked iron houses reported themselves busier on 
the £7 10s, basis than they were on the £7 quotation. North 

Staffordshire unmarked bars were quoted at £6 5s, to £6 7s. 6d. 

Hoop iron is £6 10s.; angles are £5 lis, to £6 ; nail rod is £6 10s. 

to £6 15s. ; stamping sheets are £9 10s, to £10. 

Galvanised sheets were quoted this afternoon at £10 to £10 5s., 

and £10 10s. for ordinary sorts, 24 gauge f.o.b., Liverpool, and 

£10 10s. to £11, and on te £11 5s. for superior sorts. Packed in 
skeleton cases for the Australian and South American trade, and 
the best of the South African business, ordinary sorts were 
£10 10s. to £11, and superior makes, £11 10s, to £11 15s.; while 
in felt-lined cases the price was £11 53, to £11 15s. for ordinary 
sorts, and £12 5s, to £12 10s. for best. Orders at date are chiefly 
from Australia and South America. Gas tube strip of ordinary 
size, 63in., is selling at £5 17s. 6d. to £6, and in some cases 
£6 2s, 6d. is being asked, which is an advance of 15s, to 20s. per 
ton since when things were at the lowest, when gas strip was 
selling at £5 5s. un 

In pig iron there was a very strong tone prevailing. Derbyshire 

forge pigs delivered Staffordshire were quoted 45s. to 46s. at 

stations, and Derbyshire foundry sorts 50s. for No. 3, 52s. for 

No. 2, and 54s, for No. 1. Northamptonshire forge pigs were 44s. 

to 45s. at stations, and foundry metal 47s, 6d. Hematites were 

quoted 61s. to 62s, for forge, and 62s, to 65s, for foundry numbers, 
with a large business. Staffordshire all mine was 55s., part mine 

423, 6d., and cinder pig 393. to 403. Cold blast pig was 90s. Sales 

of Staffordshire pig iron were reported this afternoon at 40s, for 

common metal, 47s. 6d. for medium, and 57s. 6d. for all mine, but 
there were outside prices. Foundry iron realised exceptionally 
good prices, in a few cases best descriptions obtaining 90s. to 92s, 

Lincolnshire forge metal was quoted 46s, per ton. 

Steel was in large sale and prices firm. Bridge plates were £6; 

boiler plates, £6 15s.; angles, £5 10s.; tees and channels, £6; 

flats, £5 15s.; and rounds and squares, £6 per ton, all of local basic 

Bessemer make. These rates average some 8s, per ton above the 

values of this time last year. Bessemer blooms and billets were 

£4 15s., and Siemens billets, £5 to £5 5s.; steel strip was £6 15s. 
for ordinary sizes, and up to £7 10s. for extra sizes. North of 

England steel plates, delivered into this district, were quoted 

£6 10s. for boiler sorts, and £7 for plates for welding. Leeds steel 

joists were quoted £6 10s, to £6 15s., and tin bar £4 15s, Steel 
plating bars of Shropshire make were quoted £5 12s. 6d.; and wire 
rods, Nos. 0 to 6, £610s. Sheets were quoted £7. Steel makers 
in this district receive with much curiosity a report from America 

that negotiations are in progress with European buyers for 20,000 

tons of steel billets at a price which it is believed will leave a fair 

margin of profit to American makers, even after delivery in 

England at £3 15s. per ton. Another statement is that 1600 tons 

of steel billets are at the present time on their way from Phila- 

delphia to Birmingham ; but how much truth there is in either or 
both of these reports I am unable to say, and no confirmatory 
knowledge appears to be forthcoming in this district. It is also 
learned with interest that the make of steel rails in the United 

States last year of railroad sections amounted to about 900,000tons, 

and of light sections 50,000 tons additional. 

Ironfounders have booked good contracts for gas and water 

ipes and engineers’ castings, and are now busier than they have 

ate for a year or two. ‘I'he light iron foundries have a good 
record of tinned castings. Anchor and cable chain firms are kept 
well employed with Government and general contracts, and the 
difficulty of finding skilled workmen is more pronounced than ever, 

Vice and anvil makers are also short-handed, while the demand 

has been gradually increasing. 

The event of the week in industrial circles in the Midlands has 

been the strike of workpeople at the Dunlop Company’s works at 


advance of wages, which the company refuse because it is asked 
for under threat. The trouble wil pembolie result in the transfer 
of a part of the company’s manufactures to Birmingham, where 
labour is more abundant than at Coventry. 

The i Whitworth Company announces that a subsidiary 
company is being formed to take over certain foreign markets, 

The Birmingham, Tame, and Rea District Drainage Board, at their 
annual meeting on Tuesday, adopted the recommendations of the 
Works Committee, which reported that in accordance with the prc. 

sal to apply for parliamentary powers to acquire additional lands 

‘or sewage purposes, a Bill had been deposited, and the parliamen. 

tary formalities complied with. In pursuance of the instructions of 
the Board, the Committee had caused to be included in the Bil] 
powers for the purchase, in addition to the 1100 acres recommended 
in Mr, Hawksley’s report of July 31st, of the seventy-nine acres 
recommended by Mr. Till for avoiding severance and improving 
boundaries, of the freehold of 125 acres now held on short lease by 
the Board ; and for obtaining the property rights and easements 
necessary for removing the weir and sluices at Forge Mills. These 
additions to the original proposals would add to the cost of carry. 
ing out the scheme, and the Committee decided that the sum of 
£400,000 should be inserted in the Bill as the amount to be bor. 
rowed under its provisions. The annual es also sanctioned 
the payment of accounts to the amount of £30,109. 

David Kimberley and Sons’ Tool Manufacturing Company is the 
title of a concern which has been registered with a capital of 
£50,000, to take over as a going concern the edge and general too] 
business of David Sinbaley and Sons, Highgate Tool Works, 
Emily-street, Birmingham. 

A matter of great practical importance to Birmingham business 
men is alluded to in a letter dated the 18th inst., written by the 
Postmaster-General to the Liverpool Chamber of Commerce, urging 
increased telephonic facilities. ‘The Department, he states, is erect- 
ing additional telephone wires from London to the North, and an 
underground line to Birmingham is being constructed, to which 
the telegraph circuit will be gradually transferred, so as to have 
the existing overground routes available for pe, ce This 
last work, the Postmaster adds, will be undertaken forthwith, 
but it will be one of great magnitude, and must occupy several 
years, 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 


Manchester.—Week by week the position in the iron market 
becomes stronger, and especially is this the case with regard to raw 
material. With the exception of Scotch iron—and the continued 
extraordinarily low price of Glasgow warrants, as compared with 
makers’ quotations, is a matter of general comment, though, 
perhaps, not of much surprise in some quarters—all the principal 
brands of pig iron used in this district go on steadily hardening, 
and the upward move in prices has, apparently, no appreciable 
effect upon buying. At any rate, makers report more business 
offering at their full rates than they care to entertain. ‘The 
general anticipations of higher prices as the year advances, to 
which I have referred in previous notes, become more and more 
confident, and makers, as a consequence, are increasingly cautious 
about selling at all largely forward, beyond their present, in most 
cases, heavy commitments. Herhnatites have recently also been 
following in much the same course as ordinary pig iron, but the 
contemp!ated increased production may possibly tend to check 
any further very considerable upward move. Finished ironmakers, 
although most of them are fully sold over the first half of the 
present year, are apparently determined to act with caution as 
regards further advances in price, but it is not improbable that 
when the spring trade sets in this may bring some upward move 
on the rates now ruling. 

The Manchester Iron Exchange on Tuesday was again well 
attended, with the strong tone recently reported fully maintained, 
and although comparatively few transactions of any really large 
weight were reported, a good steady business was being put 
through, both in raw and manufactured material. Pig iron showed 
a continued hardening tendency, further advances being here and 
there quoted, whilst for some brands prices were asked which 
practically meant that makers did not care to sell at all. Local 
foundry brands are without alteration, but very firm at recent 
quotations. With regard to Lincolnshire foundry, makers have 
little or nothing to offer outside the requirements of their regular 
customers, and quotations are scarcely more than nominal, 
although 47s. 6d. net cash is still about a current figure. (uota- 
tions for Derbyshire foundry iron vary considerably, makers 
in some cases asking an advance of 1s, per ton, and prices 
range from about 50s. to 52s, net for good foundry qualities, 
delivered Manchester. Forge descriptions, however, do not get 
within the usual margin between these and foundry numbers; 
delivered Warrington, or other Lancashire finished iron-making 
centres, Lancashire could still be bought at about 46s. to 46s. 6d., 
less 24, and Lincolnshire 45s, 6d. to 46s. net. In Middlesbrough 
iron some makers are quoting a further advance of 3d. per ton, and 
for good named brands are asking 50s, 10d. net, delivered by rail 
here, with ordinary truck iron scarcely obtainable under 50s. 3d. 
Scotch iron shows no appreciable change, Eglinton and Gilen- 
garnoch, delivered Manchester Docks, still averaging about 52s. 3d. 
to 52s, 6d. net prompt cash. There is practically just now no 
Middlesbrough iron at the Manchester Docks, but there have been 
recent arrivals of American iron, for which about 47s. 6d. to 48s, 
net cash has been quoted. 

In the manufactured iron trade there is more business offering 
than makers care to entertain, as they are, for the most part, 
already well sold over the first six months of the year, and are 
indifferent about booking further orders except from their regular 
customers, The above remark applies chiefly to bars, the minimum 
— for which remains at £6 for Lancashire, to £6 5s, for North 
Staffordshire qualities, delivered here. In sheets and hoops, 
business is quiet, with no alteration as regards prices, which 
remain at about £7 10s. for sheets, and £6 10s. for random, to 
£6 15s, for special cut lengths of hoops, delivered Manchester 
district, with 2s, 6d. less for shipment. 

A strong tone is reported in the steel trade, and for hematites 
prices continue their upward tendency, 61s. to 62s, 6d., less 24, 
being now the average figures for good foundry qualities delivered 
here. Local made billets are kept excessively low, owing to im- 
portations from America, and further tolerably large shipments 
are reported, with the result that Lancashire makers find it diffi- 
cult to get more than about £4 16s. 3d. net, delivered Manchester. 
Steel bars are firm at £6 5s., and boiler plates are hardening, but 
Scotch plates are still in some cases obtainable at £6 10s. to 
£6 17s. 6d. for immediate delivery in this district, with local 
makers prepared, on actual specifications, to sell at £6 15s., but 
asking £7 for forward contracts. 

In the metal market the position remains very much the same 
as reported recently, all descriptions of manufactured goods being 
in active demand, and although list rates remain unchanged, the 

tendency is decidedly in a hardening direction, and, for anything 

like prompt delivery, special advances upon the basis prices are 

not only held out for, but in most cases obtained without much 

difficulty. 

The reports I receive on ’Change from representatives of the 

engineering trades all indicate continued exceptional activity. 

Many of the leading establishments are so full of work that upon 

new orders now coming forward they are unable to promise 

delivery until towards the close of this or the commencement of 

next year ; and generally they have either orders on their books, 

or definitely in prospect, which will keep them well engaged for 

over the next twelve months, This applies not only to machine 

tool makers, who certainly have secured their full share of the 

improvement in trade, but much the same state of things prevails 

amongst locomotive builders, who until well into last year were 10 
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illustration I may mention that one of the loca! locomotive works 
has just secured a further order from the Indian State Railways, 
for, | understand, twenty locomotives, but they do not anticipate 
being able to start upon these during the present year. Stationary 
engine builders are also exceedingly well supplied with orders, 
which include a large amount of work for abroad. Boilermakers 
are all fully engaged, and very much the same remark applies to 
all the general engineering branches of industry, the only exception, 
as I have previously pointed out, being a slackening off amongst 
some of the cotton machine makers, which no doubt is largely 
attributable to the present unsatisfactory outlook in the textile 
industry of this district. 

To the particulars I gave last week with regard to the extra- 
ordinary increase of membership in the Amalgamated Society of 
Engineers during the past twelve months, I may add that the 
capital of the Society now stands at something like £300,000, 
which represents about £3 23. 6d. r member, no less than 
£67,000 having been added to the funds during 1896. The annual 
report, when it is issued, will, I understand, further show that 
very substantial progress has been made in the eight hours move- 
ment, and that about 25 per cent. of the members are now working 
the eight hours day. The Steam Enoginemakers’ Society has also 
had a large accession of new members during the year, the total 
now being upwards of 8000, representing an increase of about 1000 
as compared with the membership at the end of 1895, whilst it is 
expected that the financial statement will show a larger increase 
of funds than in any previous year. The Friendly Society of Iron- 
founders is another trade union organisation that has made excep- 
tional progress during 1896, the membership having risen from 
15,176 to 16,278, and the funds from £26,247 to £46,266. 

In the coal trade some slackening off in the demand has been 
noticeable during the past week, and although collieries have 
sufficient orders in hand to keep pits on full time, the new business 
coming forward has been of no great weight. In house fire 
qualities, the short spell of severe weather tended for the time 
being to brisken up the demand, but this has again fallen off, and 
inquiries during the last few days have only been moderate. 
Prices, however, remain unchanged, and firm at late rates. The 
demand for iron making, steam and general manufacturing 
requirements continues steady, and the lower class round coals for 
steam and forge purposes are still moving off moderately well, 
with prices firm at about 6s. 6d. per ton, for ordinary descriptions, 
at the pitmouth. Engine fuel is more plentiful, owing partly to 
large quantities having been thrown upon the market by the 
temporary stoppage of the chemical works throughout the district, 
and also to the unsatisfactory condition of the cotton trade, and 
rather protracted holidays at the mills. The result is that for 
immediate clearances surplus lots are just now being pushed for 
sale at under the full current rates, but for anything tike forward 
delivery, representatives of collieries continue very firm at late 
quotations, averaging 3s, to 3s. 6d. for common slack, 3s, 9d. to 
{s, 3d. for medium sorts, and 4s, 6d. up to 5s., in exceptional cases, 
for best qualities. 

The shipping trade is, perhaps, not quite so brisk, but there is 
still a fairly active demand, and /s. 9d. to &s. is being got for good 
qualities of steam coal, delivered at the ports on the Mersey, and 
about 8s. to 8s. 3d., delivered at the High Level, Liverpool. 

The Manchester Coal Exchange Committee, in their annual 
report, which is this week being sent out to the members, record 
continued satisfactory progress during the past year. The number 
of members has slightly increased, and, as anticipated in the 
previous report, there is an augmenting revenue from the lettings 
and subsidiary sources. Extensive alterations have been com- 
pleted in the Exchange during the past year, and these, the com- 
mittee hope, have been found satisfactory to the members. The 
financial statement shows a revenue of £648, aud an expenditure 
of £560, leaving a balance of £88, which, with a further balance of 
£32, interest upon investments, leaves a general balance of £120, 
which is carried forward to profit-and-loss account, increasing the 
total assets to £1676. Mr. Isaac Mosby, of Doncaster, has been 
nominated, without opposition, as president for the ensuing year; 
Mr. Isaac Smith, of Southport, vice-president ; Mr. Ralph Peters, 
of Tyldesley, is re-elected treasurer ; and Messrs. R. 8S. Wigan and 
Hilton Nield, auditors. To fill up the four vacancies, by retire- 
ment, on the committee, five gentlemen have been nominated— 
Messrs, H. L. Fallows, of Wigan; T. A. Forrest, of Southport; 
Joseph Hodgson, of Tyldesley; John Tomlinson, of Darwen ; 
Enoch Ellis, of the Lidgett Colliery Company, Limited, and a ballot 
will therefore be required for the election of the four members of 
the committee. 

The large increase of traffic over the Manchester Ship Canal, 
which has been of late a matter of so much congratulation, has 
not been shared in to any apppreciable extent, so far as one im- 
portant local branch trade is concerned. In laying out the canal, 
special attention was devoted to providing adequate accommoda- 
tion for the requirements of a large shipping trade in coal, which 
it was confidently expected would be secured, At Partington 
special tips were constructed on the most modern designs, 
and perhaps there are no better arrangements for the ship- 
ment of coal at any port in the kingdom than those which 
are to be found at the above point on the Manchester Ship 
Canal. The great things which were looked forward to by the 
majority of the colliery owners in the districts concerned 
have, however, not been realised, and it is alleged that the reason 
for this has been that any convenience the tips have afforded has 
been more than counterbalanced by the tolls and charges levied 
by the canal company. A comparison of these charges with other 
ports would seem to bear out the above assertion ; the canal toll is 
6d., in addition to which there is a terminal charge of 4d., making 
a total of 10d. per ton on all coal shipped, whereas the tolls at 
Cardiff are 2d.; Grimsby, 2d.; Tyne, 14d.; Swansea, 14d.; Liver- 
pool, 1d.; and Hull, 1d, whilst at nearly all the ports bunker coal 
required by the steamers is free. Whatever the cause, the fact is 
only too patent that so far the elaborately-equipped tips at Par- 
tington have been practically a failure, so far as any large weight 
of coal shipped at this point of the canal is fenuntors | 
_Barrow.—There is much strength and firmness in the hematite 
pig iron trade, and business is still being done in considerable 
volame, especially for forward delivery. Prices during the week 
have ranged between 51s. 8d. and 51s. 3d., and are now at 5ls. 5d. 
net cash, sellers, 51s. 44d. buyers. Makers maintain their quota- 
tions at 51s, 6d. to 52s, 6d. per ton net f.o.b. for mixed Bessemer 
numbers, Thirty-six furnaces are in blast, being exactly the same 
number as in blast in the corresponding week of last year. An 
additional furnace has been lighted during the week at the Solway 
Works, Maryport, and a few more furnaces are being prepared 
for blast in West Cumberland. Stocks are steady, there being only 
an addition of twenty-seven tons to warrant stocks during the 
week, _ They now stand at 299,120 tons, or an increase since the 
beginning of the year of 3174 tons, 

The relighting of a few furnaces is an indication that the effort 
recently made to increase the production of native ores has been 
to some extent at any rate successful. Prices remain firm, and ore 
18 somewat scarce on the market just now. Ordinary sorts are 
quoted at 11s. 6d. to 12s. per ton net at mines, and Spanish de- 
scriptions of ore are quale at 15s, 6d. to 15s, 9d. per ton net at 
West Coast ports, 

The steel trade is brisk in all departments. Makers are very 
busily employed, and the demand for the various products of the 
mills in local works is fully maintained all round. Heavy rails are 
in liberal output, and are still in very brisk inquiry. Light rails 
are in improved request. Prices of heavy sections remain at 
£4 12s, 6d., and of light rails £5 2s, 6d. The demand for ship- 
plates is fairly busy, and makers are very well off for orders, Prices 
are quoted at £5 10s. per ton. Other classes of steel are in active 
request, and the works throughout the district bid fair to be 
ye employed for a considerable time to come. 

we Js nothing new to report in reference to the shipbuilding 
and marine engineering trades, which remain busy. This week the 

chess of Devonshire named the new Barrow twin-screw 19-knot 


Channel steamer, launched at the Barrow yard, and named after 
her grace. This vessel is built for the Barrow and Isle of Man 
service and for the Belfast service as well. She will steam the dis- 
tance from Barrow to the Isle of Man in 24 hours, 

Coal is quiet, and coke is firm and in fuller demand. 

Shipping is fairly active. During last week 5404 tons of pig iron 
and 6653 tons of steel were shipped from West Coast ports, as 
compared with 6515 tons of pig iron and 6038 tons of steel in the 
corresponding week of last year, a decrease of 1111 tons of pig 
ioon and an increase of 615 tons of steel. The total shipments of 
pig iron this year have been 14,196 tons of pig iron and 
18,720 tons of steel, as compared with 18,106 tons of pig iron and 
20,879 tons of steel in the corresponding period of last year, a 
decrease of 3910 tons of pig iron and 2159 tons of steel. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


TRADE in the Barnsley coalfield keeps steady, there being no 
change since last report. The working of the pits averages about 
five days a week, while several collieries are able to keep going 
full time. The weather, while thisis written, is rather harder, and 
we have had two snowstorms. Neither, however, has been of 
much magnitude, but such as they are they have given a little 
fillip to the housecoal trade, preventing stacking, and the supplies 
brought to hand are going readily intothe market. The continued 
improvement in the iron trade is favourably affecting manufacturing 
fuel, the briskness in which compensates somewhat for the stopping 
of the steam coal trade to the Baltic ports. A considerable export 
business, both in steam and gas coal, is at present being done with 
other markets, as far apart as Constantinople, South Africa, 
River Plate, Buenos Ayres, &e. In gas qualities the improvement 
of last year is fully maintained, and any sales made in the open 
market are at an advance on the contract quotations. Of course, 
with the closing of the great northern ports a large portion of the 
output in steam coal is now going into stock. With the enormous 
production of house coal now available, both from the north 
country and the midland districts, it is quite evident that unless 
winter weather sets in soon the values must fall. It becomes in- 
creasingly difficult, as the year goes on, to maintain the recent 
advance of 6d. to 1s. per ton, and as the north country coal has 
been rather in weaker request in the London market, the effect is 
certain to tell upon all other coalfields. Nothing but a good spell 
of winter weather will prevent quotations going down. At the 
same time there is a good average trade doing in household sorts. At 
present best Silkstones make 8s. 6d. to 9s. 6d. per ton ; ordinary 
from 7s. per ton; Barnsley house from 8s, to 9s. Thin steam from 
6s. 9d. per ton. Railway companies are taking a full tonnage on 
contract account, quotations ruling from 7s. to 7s. 6d. per ton for 
Barnsley hards, and from 6s. per ton upwards in the secondary 
grades, 

There is also a large trade in gas coal, with prices as hefore. 
Manufacturing fuel, which, as we have stated, is both steady in 
demand and firm in value, may be quoted as follows :—Small nuts, 
4s, 3d. per ton; screened slack from 3s. per ton; pit slack from 
2s, to 2s, 6d. per ton. The large demand already noted for coke 
is fully maintained, but the increased facilities for output enable 
requirements to be met in most instances promptly. Ordinary coke 
makes from 8s. 6d. to 9s. 6d. per ton, washed coke up to 12s, per 
ton. At the coke ovens there are some anticipations that prices will 
yet be higher. 

Iron and steel continue to be in brisk request, and it is quite 
evident that the opening month of the year will justify the expec- 
tations formed at the end of 1896. The advances recently obtained 
in hematites and other irons, as well as in several classes of steel, 
particularly those used in the production of railway material, have 
been easily maintained, and the tendency is still upward. West 
Coast hematites make 62s. per ton; North-East Coast 60s. per 
ton; common forge very firm at 41s. per ton net cash at 
Sheffield. 

There is no falling off in the placing of orders for railway 
rolling stock, and at the larger works, both in this and other 
districts, books are well filled forward. There is every prospect 
that augmented demands will be made towards the spring. A little 
more is doing in certain marine specialities which are exclusively 
made in Sheffield, and engineering firms also report satisfactory 
business. Boilermakers, who had a most successful year in 1896, 
have resumed business with satisfactory results, and there is 
sufficient work in hand to ensure employment for a considerable 
time. In the neighbourhood some of the firms who had repre- 
sentatives in the Transvaal last year are exceptionally well off for 
orders from that State. It is anticipated that South Africa will 
this season yield much more lucrative business than during the 
last year. 

In the lighter industries the only market which does not show 
any sign of improvement is the United States, and no great con- 
fidence is felt as to any immediate improvement there. Although 
the return of Mr. McKinley ensured partial confidence, the large 
support given to his opponent was sufficient, in the ie oF of 
his party, to encourage them to continue the agitation. With the 
prospect of this going on, investors are not willing to take risks of 
any magnitude in United States industrial concerns, or other 
undertakings. The principal gratifying feature in Sheffield trade 
at present is the steady augmentation of our business with the 
Colonies. In India, South Africa, British North America, British 
East Indies, and indeed throughout all districts where British 
influence is paramount, the reports are invariably good. 

The Indian market has been greatly cut into by the Germans, 
who practically have their own way with a free market like that ; 
but in other quarters, where they have to face revenue or Pro- 
tection duties, they do not run away with the increased trade so 
easily. A feature of the cutlery trade at present is the large 
demand for cutlery hafted with composition handles. These are 
largely sent to Australia, South Africa, and India, where they have 
been found to withstand the climate better than other materia!s. 
It is not satisfactory to find, however, that the Germansare cutting 
into our razor business both in India and China. That has been 
for years an important part of Sheffield industry, the Chinese and 
the Hindoos being the greatest shaving peoples in the world. 

Mr. Mundella, M.P., when in Sheffield last Friday, was waited 
upon by a deputation from the Sheffield Trades Council, in regard 
to the Government and file contracts. Mr. Mundella was informed 
that’ an immense quantity of files are used in several of the 
Government departments, and at one time all had to be cut by 
hand. Machine-cut files were subsequently admitted in competi- 
tion. Now, it was added, the schedules for the more recent con- 
tracts—Admiralty, War Office, and India Departments—contained 
a condition that the files must be machine-cut. Mr. Mundella 
stated that he had not heard of the change, and promised to make 
inquiries. The right hon. gentleman may save himself the trouble. 
The Government have taken no such step as was represented to 
him. Local manufacturers know nothing of the changes com- 
plained of by the Trades Council. 

At the Liverpool ivory sales held this week, 14 tons were offered, 
composed of 74 tons Gaboon, 1} tons Angola, 2} tons Cameroon, 
4 ton Lisbon, and 2 tons other sorts of West Coast. Large and 
medium teeth sold at firm prices, small teeth £2 dearer, bangle 
teeth firm, scrivelloes rather dearer. The Sheffield representatives 
bought most of the stuff. It is expected in this city that the 
result of the punitive expedition to Benin will be to liberate a large 
weight of ivory accumulated in the city by successive kings, and 
to open out another important and much-needed source of supply. 

The annual meeting of the Sheftield Chamber of Commerce and 
Manufactures held on the 16th inst. was presided over by Mr. 8. 
E. Howell, J.P., President, supported by the Right Hon, A. J. 
Mundella, M.P., Sir Howard Vincent, C.B., M.P., Alderman Batty 








Langley, M.P., and others. Mr. Howell was re-elected president, 
with Mr. H, P, Marsh and Mr. J. D, Leader, as vice-presidents, 











Mr. W. Smith and Alderman F. Brittain were re-appointed 
honorary presidents, with a council consisting of twenty-four mem- 
bers. Mr. Herbert Hughes was, for the sixteenth time, elected 
Secretary to the Chamber. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


THE position and prospects of the iron and allied industries of 
this district are undoubtedly very satisfactory, and business this 
week has been remarkably animated, especially in the pig iron 
market, that being a feature which is not often observed at this 
period of the year, mid-winter being naturally a quiet time, as 
shipments are curtailed, and prices rather tend in favour of the 
buyers. This year the case is different so far as regards the value 
of pig iron, for it is tending upwards, and-there is not the least 
weakness, even second hands holding their iron firmly, for the 
further advances that must take place in the spring, and their 
competition with makers is of small account, especially as the 
quantity of pig iron held by merchants is comparatively small. The 
situation is in every respect encouraging, and fully justifies the 
sanguine views that are generally entertained as to the continuance 
this year of improving trade. Consumers, therefore, show a 
marked disposition to buy iron for spring delivery, and for it they 
are ready to pay a higher price than rules for early delivery, but 
for the same reason—the certainty of higher prices in the spring— 
makers are in no hurry to sell forward. 

There is a probability of pig iron being scarce before the spring 
season, and that consumers may have some difficulty in securing 
adequate supplies, when at this the quietest period of the year 
stocks are being reduced. Some effort will doubtless be made to 
enlarge the ay but there is the difficulty of getting adequate 
supplies of ore, both Cleveland and foreign, the latter especially. 
Shipments of pig iron from the Cleveland district are remarkably 
good for the time of the year, being not only above a January 
average, but the best that has been known for the first month. 
The exports up to Wednesday night amounted to 52,830 tons, as 
compared with 66,638 tons in December, and 44,071 tons in 
January, 1896, to 20th. The open weather is allowing of heavier 
exports than usual to the Continent. The stock of Cleveland pig 
iron in Connal’s public warrant stores on Wednesday night was 
163,474 tons, an increase for the month of 2190 tons, 

Business has been done this week in No. 3 Cleveland G.M.B. 
pig iron for prompt f.o.b. delivery chiefly at 41s. 9d., and very 
little has been obtainable under that figure, though plenty of 
cons mers have offered to buy at a little less. Makers have the 
regulation of prices more in their own hands than they have had 
for many years, there being so little iron in second hands to com- 
pete with them, and besides the merchants take the same view of 
the future as they do, and are not prepared to undersell ; there- 
fore makers’ prices do not now fluctuate in accordance with 
warrants, as is very often thecase, For February-March delivery, 
No. 3 is sold at 42s., and less is not being taken. No. 1 Cleveland 
pig iron, which is largely needed for delivery to the Continent, has 
become somewhat scarce, and the price has been advanced to 
43s, 6d. per ton for early delivery. No. 4 Cleveland foundry pig 
iron realises 41s., and grey forge 40s., but mottled and white iron 
are practically unprocurable, as so little is made. 

A good business is done in East Coast hematite pig iron, and as 
the supply is reported to be short prices have risen, and are bound. 
to rise further, for demand is in excess of supply, stocks are 
declining, and the cost of production is increasing. The value of 
hematite pig iron bas advanced at a greater rate than that of 
ordinary Cleveland iron, and Middlesbrough hematite warrants 
have gone up more quickly than Scotch warrants. Only a few 
months ago the latter were realising higher prices than the former, 
but now East Coast hematite warrants are 2s. 3d. per ton above 
Scotch ; both have been advancing, but the former have risen more 
quickly. This is as it should be, for the intrinsic value of the 
hematite iron is certainly greater than that of the Scotch, and 
hitherto hematite has been below the prices that circumstances 
warranted. Now some of the producers have cleared out their 
stocks, and they cannot increase production, owing to the difficulty 
of getting ore ; in fact on this account the output has had to be 
curtailed, and the stock in Connal’s public warrant stores has had 
to be heavily drawn upon, so that on Wednesday night only 
121,595 tons were held, a decrease for the month of 9266 tons. 
Ever since the end of June the stock of hematite iron in Connal’s 
stores has been decreasing, and now the quantity held is 43,000 
tons less than it was then, the decrease being about 26 per 
cent. Makers quote 52s. for prompt f.o.b. deliveries of mixed 
numbers of East Coast hematite pig iron, and 52s. 6d. for delivery 
over February-April. Rubio ore cannot now be obtained under 
15s. 6d. per ton, delivered on Tees wharves or at Hartlepool, and 
15s. 9d. is the more general quotation. Ore is so scarce that 
steamers have sometimes to wait a fortnight before loading can be 
commenced. Consumers complain also of the poorness of the ore 
received, this adding to the cost of production. 

Manufacturers of finished iron and steel have good orders 
booked, and keep their mills well occupied, with every prospect 
of being able to do so for a long time to come. The production of 
finished iron is at present on a larger scale than has been known 
for several years, and new life seems to have been imported into 
this industry, which was fast decaying, owing to the competition 
of steel. Particularly is the improvement in bars noticeable. 
Common iron bars are quoted at £5 7s. 6d., less 24 per cent. f.0.t.; 
and competition is less severe than has been known for a long 
time, Staffordshire producers having also put up their quotations. 
Steel ship plates are firm at £5 10s.; steel ship angles, £5 7s. 6d.; 
iron ship plates, £5 5s ; and iron ship angles, £5 2s. 6d., all less 
24 per cent. f.o.t. Good orders for heavy steel rails have recently 
been booked, and manufacturers have no lack of work ; their prive 
is £4 12s, 6d. net at works, 

Shipbuilders are actively employed, but there is a lull in the 
demand for new vessels, which, however, is not surprising after 
the backward movement in freights. Messrs. Edwards Brothers, 
North Shields, have received an order for a steel twin-screw 
steamer for the Australian coasting trade. The largest cargo 
steamer ever built in England a few days ago had her trial trip. 
She is the Milwaukee, built by Messrs. C. S. Swann and Hunter, 
of Wallsend-on-Tyne, for Messrs. Elder, Dempster, and Co., of 
Liverpool. She will carry a measurement cargo of 18,000 tons, in 
addition to about 700 tons of permanent bunker capacity, whilst 
her deadweight cargo is upwards of 11,600 tons. She is 484ft. 
long, 56ft. beam, and 42ft. 3in. moulded depth. Triple-expansion 
engines, with cylinders 28in., 46in., and 75in. diameter by 54in. 
stroke, with three large steel boilers working at 180 1b. pressure, 
have been supplied by the North-Eastern Marine Engineering 
Company, Limited. Labour troubles are threatened in the ship- 
building industry, for the enginemen, cranemen, boilermen, general 
helpers, &c., to the number of 15,000, it is computed, at the ship- 
yards in the North of England, have made a demand for 10 per 
cent. advance in wages, and they threaten to strike if their claim 
is not met by February 13th. The strike of platers’ helpers at 
the yards of Messrs. R. Ropner and Co., Stockton, and Messrs, 
Craig, Taylor, and Co., Thornaby, has ended, the helpers’ claim 
being conceded. The dispute was between the platers and their 
helpers. : 

Engineers are doing an active trade, particularly the marine and 
the locomotive engineers. The North-Eastern Railway Company 
have decided to considerably extend their North-road Locomotive 
Works at Darlington, and designs are already prepared. Mr, 
Russell, from the Fairfield Shipbuilding and Engineering Works, 
Govan, has been appointed manager of the engine works of Sir 
Christopher Furness, Westgarth, and Co., Ld., Middlesbrough. 
With regard to the reported amalgamation of the firms of Sir 
W. G. Armstrong and Co., Ld., Newcastle, and Sir Joseph Whit- 
worth and Co., Ld., Manchester, it is reported that the offer of 
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the former is that the shareholders of the latter shall receive five 
Armstrong shares for each of their Whitworth shares. The latter 
are £10 shares, and the Armstrong shares £1, but they are sold in 
the open market at 53s. each. 

The Middlesbrough Corporation have for some time had before 
them the proposal of the Imperial Tramways Co, to extend the 
tramways in the borough very considerably, and to adopt electri- 
city as a motive power, but though the company makes very fair 
offers, the Corporation show an unaccountable opposition to the 
proposals. A number of the Aldermen and Councillors have 
requested the Mayor to call a special meeting of the Council in 
order to discuss the matter thoroughly, and it is suggested that a 
public meeting of the ratepayers shall be held so that it may be 
shown that this ‘‘ dog-in-the-manger ” policy, is not approved by 
the general body of the burgesses. 

The coal and coke trades continue to show improvement, and 
this has led the Durham miners to apply for a 10 per cent. advance 
of wages. The price of best Northumberland steam coals for 
prompt f.o.b. delivery is 7s. 9d. to 8s. per ton, and the demand is 
substantially better than is usual at this time of year. Exports of 
all kinds of coal are above the average. Coke is in good request, 
and the prices tend upwards, for the cost of production will be 
increased if the wages of the colliers are raised. The Northumber- 
land coalowners have resolved to protest against the Home 
Socretary’s order forbidding the use of gunpowder in certain 
collieries, as there is, in tneir opinion, no necessity for such 
restriction, and it would cause a considerable increase in the cost 
of working the pits. It is expected that the Durham coalowners 
will take similar action. The Blyth Harbour Commissioners have 
resolved to reduce their dues on the shipment of small coal to 1d. 
per ton, and it is expected that this wiil stimulate the export. 
‘The Wearmouth Coal Company are about to sink a new shatt at 
Castletown, near Sunderland. Mr. Samuel Tulip, engineer at 
Broomhill Colliery, Northumberland, has been appointed engineer- 
in-chief tothe Lambton Collieries, Limited, vice Mr. James Young, 
who has resigned. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has been scarcely so firm as last week, and 
there is only a small amount of speculative business being done. 
At the same time, merchants report that there has been more 
buying on the part of consumers, and the prospects of the manu- 
facturing departments are quite encouraging. Business has been 
done in Scotch warrants trom 48s. 5d. to 48s. 74d. cash, and 
from 48s. 8$d. to 483. 104d. one month. Cleveland warrants 
have been in rather better request than in the past few 
weeks, but the turnover is still small. The transactions in this 
iron recorded on Change have been at 41s. 34d. to 41s. 74d. cash, 
and 41s, 7d. to 41s. 94d. one month. There was a brisk demand 
for Cumberland hematite pigs at the beginning of the week, but 
the inquiry has flagged occasionally since that time. Prices for 
cast iron of this quality have ranged from 5ls, 34d. to 51s. 7d., and 
the month’s business has been done from 5ls. 6d. to 51s. 10d. 
Middlesbrough hematite has come more to the fr:unt of late, and 
has had a marked advance in price in the course of the last few 
weeks. Business has been done in it this week at 50s. 6d. to 
503. 11d. cash, and 50s. 9d. to 51s, 2d. one month. 

The output of pig iron in Scotland is about the maximum of the 
last four years. ‘{nere are 80 furnaces in blast, compared with 77 
at this time Jast year, and of the total now in operation 39 are 
producing ordinary, 35 hematite, and 6 basic iron, Makers’ stocks 
are very small, considering the extent of the consumption. The 
recent official returns of the ironmasters showed the increase in 
them to be only about 10,000 tons, which is less than one week’s 
output of the furnaces. If it should be pointed out that the 
stocks in makers’ yards and Connal’s stores together are not far 
short of being equal to one half-year’s output of the Scotch fur- 
naces, it should be kept in view that the consumption and ship- 
ments of iron in Scotland in the past year exceeded the total 
output by more than the aggregate amount of the present stocks. 
lt is evident that consumers are quite alive to the siwation. They 
can see that, even with 80 furnaces in blast, there is the chance of 
dear iron if the present rate of consumption is much longer 
maintained. 

The prices of Scotch makers’ pigs are steady. Govan and 
Monkland, and Carnbroe, Nos. 1, are quoted f.o.b. at Glasgow 
49s, 3d.; No. 3, 48s.; Wishaw and Carnbroe, No. 1, 49s. 6d.; No. 3, 
483. 3d.; Clyde, No. 1, 51s. 6d.; No. 3, 4s. 6d.; Calder, No. 1, 
52s.; No. 3, 49s. 6d.; Summerlee, No. 1, 52s. 6d.; No. 3, 49s. 6d.; 
Gartsherrie, No. 1, 53s.; No. 3, 50s.; Coltness, No. 1, 54s.; No. 3, 
50s. 6d.; Glengarnock, at Ardrossan, No. 1, 51s. 6d.; No. 3, 48s.; 
Eglinton, at No. 1, 49s. 6d.; No. 3, 47s. 6d.; Dalmeilington, at 
Ayr, No. 1, 493.: No. 3, 47s.; Shotts, at Leith, No. 1, 52s. 6d.; 
No. 3, 50s. per ton. 

The foreign inquiry for Scotch pig iron has been exhibiting 
signs of improvement in the last few weeks. In the first two weeks 
of the year especially there was a somewhat marked tendency in 
this direction. The past week’s shipments were not quite so 
promising, amounting to only 5976 tons; still these were 2314 
better than in the corresponding week of jast year. It is worthy 
of note that there has been more inquiry for spring shipment to 
the Continent than has for some time been usuai at this early 
stage in the year. No one acquainted with the recent tendencies 
of the Scotch pig iron trade, however, has much faith in a greatly 
increased foreign demand for Scotch pig iron being experienced in 
the near future. It is upon the home consumption, which, happily, 
is Ae id year by year, that the chief dependence of the trade 
is placed. 

The imports of pig iron into Scotland from the North-E:st 

Coast of England in the last week have been 9892 tons, showing 
an increase of 2636; but there has been a total decrease in these 
imports since the beginning of the year of 5134 tons, This falling 
off is ascribed by some to the open weather, which admitted ot 
larger arrivals of English iron than usual towards the end of the 
year. 
Reports from the chief iron producing and consuming centres 
at home and abroad are of an encouraging nature, and all indi- 
cate the expectation of an increasing business. The finished iron 
producers of the West of Scotland are endeavouring to obtain 
advanced rates, which are certainly quite justified and necessitated 
hy the rise in cost of the raw material. The advance mentioned 
is from 2s. 6d. to 5s. per ton. Mr. John MacLeod, C.A., the 
official accountant of the Scottish manufactured iron trade, has 
reported that his examination of the employers’ books for 
September and October last brings out the average realised net 
price at the works at £5 ls, 6d. per ton, and this return will not 
Justify any increase in wages, which will therefore remain un- 
changed for the next two months. 

The steel works are now in full operation, and there are in almost 
all cases plenty of orders in hand. 

Better reports are current with respect to the condition of the 
coal trade. The past week’s shipments from Scottish ports were 
121,324 tons, compared with 97,520 in the preceding week, and 
125,959 in the corresponding week of last year. At the moment 
the inland business is relatively of more importance, and is busier 
than the export branch. The cold weather has quickened house- 
hold wants, and manufacturers are now almost, if not quite, up to 
their maximum consumption. Prices of coals are unchanged. 








WALES AND ADJOINING COUNTIES 
(From our own Correspondent.) 

THE report on ’Change, Cardiff, this week, is that unabated 
activity continues in the coal trade, Some owners are said to have 
sold their output for the next five or six weeks. It is certain that 
@ good trade is secured generally for the next month, and, even if 


it should turn out that the anticipated “ boom” does not come off, 
higher prices and a good steady demand must prevail for a time. 
Monday’s clearances from the Bute Docks was a good start for 
the week, principally to Colombo, Malta, Port Said, Constanti- 
nople, Rio, and Genoa. There were four steamers laden with 4000 
tons and over, six steamers between 3000 and 4000, and seven 
with coal cargoes ranging from 2000 to 3000 tons. I note an 
increased coal export to France. 

The time is a critical one, and business on ’Change is trans- 
acted with extreme caution. Coalowners can readily sell at 
highest quotations, but on the face of small steam being advanced 
ls. in a week, there is a strong probability that prices for large 
are on a firm ascending grade, and will be very different a week 
or two hence to what they are now. The run on seconds and dry 
coal continues marked, and for best steam the common remark this 
week has been ‘‘ demand greater than the supply.” The demand 
is not confined to Cardiff, but extends to all the Welsh ports. At 
Swansea there has been a large demand, and the average export 
has been greatly exceeded, France and Italy being large buyers. 
Newport totals, coastwise and foreign, haveimproved, and Newport 
coal for shipment at Cardiff is in strong healthy demand. 

Through the week prices have kept well up, and mid-week on 
‘Change, Cardiff, the following quotations ruled firmly :— Best 
steam coal, lls. to lls. 3d.; seconds, 10s. 6d. to 10s. 9d.: drys, 
93. 6d. to 10s. 3d.; best Monmouthshire, 9s. 3d. to 93. 6d.; seconds, 
9s. to 9s, 3d., Cardiff shipment. House coal in good quick demand, 
best, 1ls.; No. 3 Rhondda, 11s. to 11s. 3d.; brush, 10s. to 10s. 6d.; 
small, 8s. 3d. to 83. 6d.; No. 2 Rhondda, 8s, 6d. to 8s, 9d.; through, 
63. 3d. to 6s. 6d.; small, 43. 9d. to 5s. Swansea prices :—Best 
anthracite, 11s. to lls. 6d.; seconds, 9s. to 10s.; ordinary, 8s. to 
8s. 6d.; culm, 3s. 6d. to 33. 9d.; steam, 9s. 6d. to 10s.; seconds, 
8s. 3d. to 93. 3d.; bunkers, 7s. to 7s. 9d.; small, 4s, to 4s, 6d. 
House coal, No. 3 Rhondda, 10s. 3d. to 10s, 9d.; through, 93. to 
9s. 6d.; No. 2 Rhondda, 8s. 6d. to 8s, 9d.; through, 7s. 3d. to 
7s. 94,; small, 5s. 3d. to 5s. 9d. 

I ventured to suggest, on the stoppage of the Aberdare Mer- 
thyr Colliery, Hirwain, which has now been idle for over 
twelve months, in consequence of the liquidation cf the com- 
pany, that possibly, as the owner of the adjacent property was the 
Marquis of Bute, there was some hope that his lordship might 
come to the rescue, especially as the stoppage caused great distress 
in the district. I now learn that Sir William T. Lewis, Bart., has 
taken the matter in hand, and the result has been the restarting 
of the colliery this week, the management being entrusted to Mr. 
Isaac H. Jones, M.E. Similarly good news comes from Llansamlet, 
where the four-foot seam was struck on Saturday at the Lower 
Pit of the Birchgrove Collieries, which, when wel) developed, will 
employ 500 men. In the ironworks district, Cyfarthfa and Dow- 
lais, there is an improved coal trade and better prices. I am in 
hope next week to announce a settlement of the haulier difficulty 
at Hill’s, Plymouth. 

The new Baglan Engineering Works have received an order for 
over 1000 tons of ingot moulds. 

I hear that a large quantity of steel, tin-plate quality, has been 
sent into the Midlands for rolling into sheets for galvanising 
purposes, and the quality is stated to suit very well. 

On Change this week at Swansea one of the chief subjects of 
comment was the importation into Wales of Spanish pig iron and 
American steel, which, in the opinion of the best judges, implied 
that the prices on this side have reached a higher point than can 
be obtained in those countries, hence they are enabled toexport and 
deliver the iron in competition with Middlesbrough and Scotland. 
It was reported on Change that Glasgow merchants have purchased 
10,000 tons, which can be delivered in Glasgow to compete with 
Middlesbrough iron sent there, and this has been done ‘upon 
samples having been tried and approved of.” The result of the 
quarterly meeting at Birmingham last week confirms the improve- 
ment in every branch of the metal trade. This week the pig iron 
market remains firm, and makers are keeping aloof, for few, if 
any, care to sell for any period forward, Quotations were as 
follows :—Glasgow pig, 48s. 7d. to 48s. 74d. cash buyers ; Middles- 
brough, No. 3, 41s. 6d.; hematite, 51s. 54d.; Welsh bars, £6 to 
£6 2s. 6d,; sheet iron and sheet steel, 46 153. to £6 17s. 6d.; 
Welsh steel rails, heavy, £4 12s, 6d. to £4 15s.; light, £5 12s. 6d. 
to £5 15s, Bessemer steel: Tin-plate bars, £4 10s. to £4 12s. 6d. ; 
Siemens, best, £4 12s. 6d. Tin- plates, makers’ quotations, 
Bessemer steel cokes, 10s. 44d. to 103. 6d.; Siemens coke 
finish, 10s, 6d. to 10s. 9d.; ternes, per double box, 28 by 20 c, 
18s. to 22s.; best charcoal, 13s. 6d. to 14s. Block tin, £60 7s. 6d. 
to £60 10s, Shipment of tin-plates last week was small, on 
account of deficient tonnage. It will be noticed that a slight 
advance has taken place in prices. Makers say it does not 
cover the advance in steel. Prospects are opening out, and 
works are turning out larger quantities. Several large 
vessels are due to load from America, Hamburg, Venice, 
Singapore and Batoum. A newcompany has purchased Penclawdd 
tin-plate works, and as Mr. Phillips of Newport, Mr. Roberts of 
Swansea, and Mr, Nevill of Lilanelly are the promoters, the names 
are guarantees at all events for an able and vigorous effort. The 
works usually employ 500 hands, but have been idle for two years. 
The mechanical portion of the new mill at Wright and Butler’s 
Steel Works, Swansea district, was tested this week, and augured 
well, In a few days the whole of the plant will be ready, and 
work found for fifty additional men. 

Cwmfelin Works, consequent upon considerable alterations, will 
not start for another month. The full complement of mills and 
sets are going at the Morriston and Midland works, and eight out 
of the nine at the Beaufort. At some works the scarcity of steel 
bars has been adverse to active operations, and for some days last 
week they told very much at the Foxhole Works, On the whole, 
with an increased make of bar, there will not be much reason for 
complaint in the tin-plate district, the tendency being to settle 
down and make up for past shortcomings. There was an average 
make of tin-plate bars and pig at Briton Ferry last week. 

Steel rails continue in demand; bars and small goods are also 
being turned out largely. 

The weather has told badly on the work of construction of the 
Coppée coke ovens at Dowlais, but another batch of Belgians 
have come in to expedite. 

Patent fuel is active at last prices, Cardiff and Swansea 

At Cardiff coke is in strong demand, prices from 16s, to 22s, 
Iron ore is active, prices slightly easier, and large quantities have 
come in from Bilbao, Benisaf, and Almeria, from most of the 
leading works, 

Pitwood is easier; good French fir is on offer Cardiff 16s. 
Preparations are beginning for the new pier at Mumbles, 
Swansea, The contract has been given to the Widnes Foundry 
Company, which constructed Penarth, Morecambe, and Blackpool 
—northern—piers, 

The Colliery Officials’ Society had their annual meeting this week, 
and the secretary reported a prosperous conditior.. 

What promises to be a successful miners’ safety lamp is being 
patented by Dr. Simons, of Merthyr, who has introduced quite a 
new principle into the construction. Greater light, perfect 
security from being tampered with, and cheapness are claimed. 
Mining engineers are much taken with the new principle, which 
will be subject matter for scientific comment shortly . 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE demand for iron and steel on the continental iron markets, 
though still fairly good, is unquestionably less active than before 
the holidays. 

Regarding the future development of the German iron market, 
opinions are differing. Some think that the climax has been 
reached, while others firmly believe in a further improvement, the 





more so because other branches of industry have most excellent 
prospects. The pig iron and steel producers generally maintain a 








hopeful view, while the pessimists are chiefly to be found among 
the smaller manufacturers and mill-owners, 

In Silesia a fairly regular employment is going on in the raw and 
finished iron trades, the scarcity of fresh orders that is being 
reported since Christmas having had but little influence on the 
general activity, as most of the works are well booked forward, 
In merchant bars, for instance, contracts are in many cases 
reaching far into the second quarter of present year. Looking 
back on the business in iron and steel during the ~ year, 
Silesian iron producers report themselves pretty well satisfied, 
both as pesca x consumption and the condition of prices, Owing 
to the brisk occupation of the rolling-mills the demand for forge 
pig has been much better than that for foundry pig. The bar 
mills have been so crowded with orders that in some instances the 
terms of delivery were from sixteen to eighteen weeks, A 
specially lively export trade was done in heavy plates to Russia, 
business to that country having ee 4 improved in con- 
sequence of the German-Russian Commercial Treaty. With regard 
to the changes in quotation, basis price for best Silesian bars was 
in the beginning of 1896 M. 185 p.t., free Breslau stores; in 
February, a rise on M, 145 p.t. took place; in the beginning of 
April a further advance of M. 150 p.t. was agreed on ; and in the 
end of August M. 155 p.t. was the price*generally quoted. Plates 
and girders have also met with similar advances, 


Beginning 
of 1896. March-April. End of 1896. 
Sheets M. 145 to 155 M. 155 to165 .. M. 155 to 165 
Girders M. 125 to145 .. M.125 to 145 M. 130 to 150 


Silesian good forge pig was quoted M, 49 to 52 p.t., and rose on 
M. 62°50 p.t., while foundry pig advanced from M, 51 p.t. on 
M. 53 and M. 63 p.t. 

The dull tone on the Austro-Hungarian iron market continues, 
and has perhaps slightly increased upon the week. The —— 
raising of the prices for bars has, therefore, been wisely deferred 
until a more active trade is done. During the past year demand 
and sale on the Austro-Hungarian iron market have improved 
against previous years ; in 1895 consumption in malleable iron and 
finished articles was 3°93 million q., while in 1896 it was 4°4 
million q. Other branches of the iron industry are likewise pretty 
well satisfied with the trade done last year. The foundries, for 
instance, have been in livley and on the whole remunerative 
employment all through last year; wire, on the other hand, was 
weak as regards prices, while demand, both on home and on foreign 
account, had perceptibly improved, In the beginning of 1896 
quotations for bars and girders were slightly raised, and in March 
sheets and galvanised plates also met with an advance of 50 cr. 
100 kilos. No further alteration in prices took place until early in 
July, when a general though slight improvement in quotations 
was agreed on. Towards the end of September business in mer- 
chant iron began to decrease slowly, but, taking it all through, 
there was a fair trade done in most sorts of iron and steel, pi 
iron being at one time rather scarce. The wagon factories ha 
a good year, no less than 3000 goods wagons having been ordered 
in Austria-Hungary during the vear 1896, Changes in quotations 
were as under :— 


Charcoal January. March. October. December. 
pig iron. fl. p.t. fl. p.t. fl. p.t. + p.t. 
White 45to 47... 45to 47 .. 45to 47... 45to 47 
Grey 48to 51... 48to 51... 48to 51.. 38to 51 
Coke pig iron. e 
White .. .. 4éto 47... 46to 47... 46to 47... 46to 47 
Grey = 47 to 51 47to 51.. 47to 51.. 47 to Sl 
Bars, Styrian, 
free Vienna 105 to 113 .. 112 to 120 .. 115 to 120 .. 115 to 120 
Bars, Bohemian, 
free Vienna 103 to 110 .. 107 to1l2 .. 110 to 112 .. 110 to 112 
Plates, Styrian, 
free Vienna 142 to 165 .. 142 to 165 .. 142 to 165 .. 142 to 165 
Plates, Bohemian, 
free Vienna 140 to 160 .. 140 to 160 .. 140 to 160 .. 145 to 165 
Girders, 
free Vienna 108 te 111 .. 108 to lll .. 111 te 125 .. 111 to 125 


In France the iron and steel-producing industries remain on the 
whole steadily employed. In the Departement Haiite-Marne con- 
siderable briskness is even reported, the works having plenty of 
orders on their books. From the Departement Nord similar 
accounts have been received; merchant bars are paid with 
160f. p.t. The Paris official list rates are for girders in iron or 
steel £37 ‘50f. p.t., for merchant bars 172 ‘50f. pt, but concessions 
are willingly agreed to. In railway material some pretty large 
orders have recently been placed, one for 200 railway carriages, 
with brakes for Roumania, at 6785f. each. 

The position of the Belgian iron market has remained favourable, 
demand and prices being good on the whole. The Compagnie 
Cockerill has got an order for 2500 t. steel rails for North Spain, 
offering lowest at 126°50f. p.t., free Santander. 

On the Belgian coal market considerable briskness is noticeable, 
output being readily consumed at very firm quotations, Coke 
continues scarce. 

The new year has begun very quietly on the Rhenish- Westphalian 
iron market, especially in the finished iron department. Raw iron, 
though also in less active demand than before Christmas, is still 
tolerably lively. The comparative dulness is felt most keenly at 
the rolling mills. Sheets are downright weak, the former prices 
being only nominally quoted, while in reality the mills offer at 
much lower rates. Heavy plates are rather more favourably 
situated. The bar makers also report a falling off in demand since 
last week. In the railway and engineering department a brisk 
) activity is still going on. 
| The coal trade in Rheinland- Westphalia isanimated. Coke is so 
} 





scarce that the Rhenish- Westphalian Coke Convention is reported to 

have brought 5000 tons of coke from England in order to be able 

to meet the increasing foreign demand, particularly that from 

Spain and Belgium. Shipments of coal and coke from the Rubr 
| district were, for December 1896: 3,260,430 tons, against 3,117,630 
| tons for the corresponding month in the year before, from the 
Saar district : 529,860 tons, against 519,540 tons; from Silesia, 
1,319,970 tons, against 1,166,200 tons, and from the three districts 
together 5,110,260 tons, against 4,803,370 tons, which is equal to 
an increase of 4°6 per cent. for the Ruhr district, 2°0 per cent. for 
the Saar district, and 13°2 per cent. for Silesia, or for the 
three districts together 6°4 per cent. Total —— of coal during 
the year now past was, for the Ruhr district 37,906,830 tons, egainst 
34,684,840 tons; for the Saar district 5,949,910 tons, against 
5,324,980 tons ; for Silesia, 14,043,160 tons, against 11,892,170 tons, 
and for the three districts together 57,899,900 tons, against 
52,901,990 tons for the year 1895. Increase was, for the Ruhr 
district 9°3 per cent.; for the Saar district, 11°7 per cent.; 
for Silesia, 8 ‘9 per cent.; and for the three districts together 9 *4 per 
cent., against the previous year. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


CONTINUED pressing demand for steam coal, the market buoyant 
with prices very firm. House coal shipments are interfered with 
by the prevailing strong easterly wind. Tin-plates in fair inquiry 
with prices firm. The iron and steel works are well employed, at 
advancing prices, 

Coal: Best steam, 9s. 9d. to 10s. ; seconds, 9s. 3d. to 9s. 6d. ; house 
coal, best, 11s.; dock screenings, 6s. 6d.; colliery small, 6s.; smiths’ 
coal, 6s. 6d.; patent fuel, 10s. Pigiron: Scotch warrants, 48s, 44d.; 
hematite warrants, 51s, 4d. f.o.b, Cumberiand: Middlesbrough 
No. 3, 41s. 44d. prompt ; Middlesbrough hematite, 50s, 8d. Iron 
ore: Rubio, 14s, 9d. to 15s.; Tafna, 14s, 6d. Steel: Rails, heavy 
sections, £4 12s, 6d. to £4 15s.; light ditto, £5 7s. 6d.; f.o.b. 
Bessemer steel tin-plate bars, £4 12s, 6d.; Siemens steel tin-plate 
bars, £4 15s.; all delivered in the district, cash. Tin-plates: 
Bessemer steel, coke, 10s, 44d. Siemens, coke finish, 10s. 104d. 





Pitwood: 17s. to 17s. 6d. London Exchange telegram: Copper, 
£50 12s, 6d.; Straits tin, £60 7s. 6d. - 
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LAUNCHES AND TRIAL TRIPS. 





T'HE Eugenia, which was recently constructed by 
Messrs. Hawthorn and Co., Ltd., to the order of 
Mr. J. Gardner Cassatt, of Philadelphia, under- 
went her official trials in the Firth of Forth on 
the 6th inst. She has been constructed under 
the superintendence of Mr, A. H. Brown, 10, 
Pall Mall, Iondon, and on her trial proved herself 
to be not only a fine vessel, but also an excellent 
sea ship. She is iuxuriously fitted up, and is 
provided with all the latest appliances for a vessel 
of her description. She left on the 20th inst. for 
a cruise in the Mediterranean, afterwards pro- 
ceeding to New York. 


On Monday, January 18th, Messrs. Wigham 
Richardson and Co, launched the second of two 
sister vessels, which they have been building to 
the order of the Osaka Shosen Kabushiki Kaisha, 
of Osaka, Japan. The vessel is 261ft. in length, 
35ft. beam, and 23ft, deep. She will be rigged 
as a two-masted fore-and-aft schooner, and will 
have accommodation for first and second-class 
passengers in a bridge amidships and in a poop, 
and there are also fittings for a large number of 
steerage passengers. The steamer will be pro- 
pelled by triple-expansion engines, which with 
their boilers are being constructed by Messrs. 
Wigham Richardson and Co. The vessel will be 
lighted throughout by the electric light, and the 
appliances for working the ship, and for loading 
and discharging the cargo, are of the most modern 
and improved kind, and include steam windlass, 
four steam winches, steam steering gear, &c. 
Amongst those present at the launch were Mr. S 
Konishi, superintendent engineer of the Osaka 
Shosen Kabushiki Kaisha, under whose superin- 
tendence the steamer has been constructed. As 
the vessel left the ways she was named the Takao 
by Miss Dora Richardson, younger daughter of 
Mr. Wigham Richardson, of the builders’ firm. 


On Wednesday, Messrs. Barclay, Curle, and 
Co., Limited, launched from their yard at White- 
inch the Raglan Castle, which has been built for 
the Castle Line Mail Packets Company. Miss 
Currie, Leith, a niece of Sir Donald Currie, per- 
formed the naming ceremony, and the launch 
came off quite successfully. The dimensions of 
the vessel are as follows: Length, 397ft.; breadth, 
46ft. 3in.; depth, 30ft. Her gross tonnage is 
4320 tons. She is classed 100 Al at Lloyd’s, and 
is built of steel, with a double bottom, three 
decks, a full poop, a long bridge, and a top- 
gallant forecastle. She will be fitted by the 
builders with machinery of about 2200-horse power 
of the latest improved type, on the triple-expansion 
principle. She will have three boilers of large 
dimensions. Accommodation, consisting of a 
dining saloon panelled in oak, a drawing-room, 
and a smoking-room, will be provided for cabin 
passengers on the bridge deck. The poop and 
the after part of the vessel are specially adapted 
for a large number of third-class passengers. 
There will be ample space for promenade and 
sports on deck. The lan Castle will be 
replete with all the conveniences and comforts 
of a first-class passenger steamer. After the 
launch the company adjourned to the drawing 
office, and were entertained to luncheon. Sir 
Andrew M’Lean presided. 


The paddle steamer Paris, which has been built 
by Messrs. A. and J. Inglis, Pointhouse, for the 
Messagerias Fluviales del Plata, left the Clyde 
this week for Monte Video, The vessel is intended 
for passenger service on the River Plate, and 
internally is as finely fitted and furnished as any 
boat which ever left the river. She is 300ft. long, 
66ft. broad over all, 30ft. deep from the upper 
deck, and about 2600 tons gross. Of the type 
Messrs. Inglis have already built several steamers 
for the same company ; but even in the unsettled 
regions which Europeans seek in South America 
the trend is towards more luxurious surroundings 
afloat, and it is safe to assume that nothing like 
the Paris has as yet been seen on the Pilate. 
Accommodation is provided chiefly for first- 
class passengers and for a few second-class. 
There are four decks — promenade, saloon, 
main, and lower — and on the saloon and 
main decks one can accurately measure the 
advance on her predecessors which the new boat 
repreeents. The saloon deck shows the first-class 
Clyde shipbuilder at his best. The dining saloon 
and a large number of the state-rooms are on this 
level, and, speaking broadly, the apartment from 
which access is obtained to them is the length 
and breadth of the ship. Amidships the engine 
per breaks the continuity, but forward of the 
obstruction there is a commodious and hand- 
somely-fitted dining saloon, and aft there is an 
apartment of almost similar siz2, which may be 
used as an auxiliary dining-room, but will prob- 
ably be utilised as what is termed on liners a 
“social hall.” Wide corridors, in which are sofas 
and chairs, connect thetwo. The fittings throngh- 
out the ship are of the latest and most com- 
plete description, but on the saloon deck decora- 
tive art, as it is known in shipbuilding, is 
carried to very nearly perfection. The panelling 
is all in light wood, with hand-painted panels and 
a finely-carved gilt cornice. The fanlights are also 
hand-painted, and the glass panels of the state- 
room doors are similarly treated. The sofas, 
chairs, &c., are upholstered in Utrecht velvet, 
There is a complete installation of electric light— 
so complete, indeed, that it supersedes even the 
candles on the piano in the forward saloon, and 
in the organ in the after. Among the novelties 
on board is a set of aluminium boats. The tackle 
blocks for lowering these are of the same metal, 
which is also largely used in some of the minor 
fittings usually classed as ‘‘ironmongery.” Light- 
ness and strength combined have been studied 
with unusual care, and to ensure these qualities a 
large number of special sections of rolled steel 
have been employed in the construction. On 
trial her speed was 16} knots, The engines are 
of the triple - expansion three-crank type for 
paddle boats, of which the firm has built several 
sets ; and neither shipbuilder nor engineer need 
fear that the record which they hold abroad for 
this class of work will be depreciated by the Paris. 
The whole of the work has been carried out under 
the direction of Mr. Thomas Elsee, a partner in 
the firm of owners, and himself a practical engi- 
heer and shipbuilder of much experience, 
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Condensed 
Patent 


Application for Letters Patent. 
*,* When inventions have been “ communicated" the 


name and address of the communicati party are 
printed in italics. iad ’ 
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521. Eoo Orener, F. Lewis, Dunmow. 
522. WHEELS, J. E. Cohen, London. 








. WinpMILxs, J. D. White, Redhill. 

. WinpMILLs, J. D. White, Redhill. 

. Spanners, C. H. Stubley, Mansfield. 

3. CurTinc Paper, T. Rimmer, Liverpool. 

STITCH-WHEELING Boots, F. Parker, Leicester. 

. Warer-cLosets, J. Shanks, Glasgow. 

. STEAM Enarnes, 8. M. 8. Turner and H. Austin, 
Jersey. 

530. TRANSMITTING Power, J. Hutton, Scarborough. 

. RECOVERING Z1nc, 8S. Shaw, London. 

2. SELF-SETTING Rat Trap, J. Davidson, Holkham. 

533. GuaRD Communicator, G. R. Powell, Bristol. 

34. Botties, H. W. Hill.—(F. H. Guy, United States.) 

35. Curr ApuustTeR, J. B. Eaton, Sheffield. 

536. Book INpDEx1NG, N. Macphail, Glasgow. 

5387. SpRavinc Apparatus, A. G. Browning and W. W. 
Churchill, Manchester. 

588. Brakes, H. Williams, Glasgow. 

539. Prorectine Cycues, H. R. Barnes, Manchester. 

540. PERMANENT Way, 8. Young, Manchester. 

541. Bicycie Support, T. Brook, Huddersfield. 

542. Cottars, R Shaw, Ashton-under-Lyne. 

543. Sweepinc Cuimneys, T. Flynn, R. Bell, and R. 
A. Cruikshank, Glasgow. 

544. Moutps, T. Findlay, Glasgow. 

545. FLUSHING CistTerN, E. and L. Richards, Bristol. 

546. Hor Arr Enornes, H. Becker, London. 

547. Bicycite Gearina, J. Turnbull, Plumstead. 

548. InFLaTING FoorBa.ts, F. Hopper, London. 

549. Topacco Box, J. Mortimer, London. 

550. ELectricaL Conpuits, F. Bathurst, London. 

551. Pickers for Looms, F. Wimpenny, London. 

552. Penciis, 8. Diinkelsbiihler, London. 

553. Hyprants, J. C. Merryweather and G. Harris, 
London. 

554. CLEANING Winpows, J. G. Vigo, London. 

NGINES, F, F. Wellington, London. 

s Cycie Hanp es, J. W. Lea, London. 

557. CarriaGe Locks, H. Defries, London. 

558. Tee Squares, W. Kendrick, London. 

559. REMEDIAL Serium, G. Ellis.—(La Société 
Chimique des Usines du Rhine Anciennement Gillard 
P. Monnet et Cartier, France.) 

560. TREATING Leap, 8S. Shaw, London. 

561. Cycte Frame, C. and T. Hess, London. 

es, J. F. Boutet and E. A. d’Angi- 
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London. 

n Stoves, G. Caudle, London. 

564. Printing Macurnes, C. P. Shrewsbury, London. 

565. Cory Books, F. G. Fender and W. E. Coleman, 
London. 

566. Nozzuxrs, L. de L. Wells, London. 

567. Roap Veuicxes, T. A. J. T. Krieger, London. 

568. FotpinG Boats, E. C. F. James, London. 

569. Cyc E. Harrison, London. 

570. Rua Neepuie, H. Wilkes, London. 

571. ARTIFICIAL FLowers, J. F. Wenger, London. 

572. Enaines, 8. O. Cowper-Coles, London. 

573. Beit Gearino, E. J. Pennington, London. 

574. BeveraGe, H. H. Lake.—{/. G. Maardt, Denmark ) 

Skates, W. A. Hill, London. 

. TrREs, 8S. Bunting. London. 

577. CoupLine Boxes, K. Grosshennig, London. 

578. Tires, T. Everitt, London. 

579. CANDLE Moutper, W. H. Day and W. Murch, 
London. 

580. SHOULDER 
London. 

581. Drivine Gear, C. Amilvy, London. 

582. Om. Press Pant, L. H. and J. G. 
London. 

. CorKING Borr.es, C. Malmendier, London. 
Cycie Wee s, G. Hurdle, London. 

. CuEcK Tis, E. Lofts, London. 

3. Starcn, R. Ansorge, Liverpool. 

7. TuBe SHACKLE, T. B. Sauer, Liverpool. 












Paps, L. 3raham, 


Levy and H. 


Mathysen, 


583. CycLe Sappes, C. B. Voisey, London. 

589. Gas Burners, F. W. Zimer, London, 

590. Nozzies, W. F. Wilmoth, London. 

591. Caustic Sopa, P. J. Worsley and the United 


“Alkali Company, Ld., London. 
592. Sirpe Catipers, H. Coullery, London. 
593. Paper Lasets, F. W. Smith, London. 
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594. Wrencu, H. T. D. Swéet, London. 

595. Roap ScariryineG, R. Gregory, London. 

= Babies’ Teats, G. Hein and G. H. Thwaites, Aber- 
aeen,. 

597. Cycres, A. E. L. Slazenger, London. 

598. CHain WHEELS, J. M. Smith, London. 

599. Cover for SappLes, W. O. Cox, London. 

600. EnveLore, R. Johnston and H. H. McCulloch, 
London. 

601. SappLk Seat, W. Broomhead and H. Bentley, 
Birmingham. 

602. Drivinc Gear, G. Watson and C. W. James, Leeds. 

603. CONTROLLING Brakes, M. Watson and 4 
Joicey, Newcastle-on-Tyne. 

604. Topacco Pirg Mounts, T. Morton, Birmingham. 

605. Brake, J. and D. McCallum, Cardiff. 

606. Steam Boixer, T. C. Sargeant, Northampton. 

607. Locxrne Cycues, T. Sheliard and T. J. Y. Gould, 
Coventry. 

608. ConpENsERS, D. B. Morison, Hartlepool. 

609. Stoppers, R. D. Bailey, London. 

610. Toy Row1ne Boat, E. Beard, Monmouth. 

611. UmBreLLA Hannes, C. T. Scowen, London. 

612. AmmuNITION Poucn, C. Gunning, Manchester. 

613. TREPHINING, A. Sykes, Huddersfield. 

614. Fire ALARM, R. Beach, London. 

613. OBTAINING Ozone, E. Béhm, London. 

616. Motor VenHic.Es, H. Warry, Axminster. 

617. RANGE-FINDER, M. H. D. Dixey, Brighton. 

618. Fiirers, A. E. H. Lozé, Liverpool. 

619. Cyces, F. I. Gibbs and W. Wright, Birmingham. 

620. Trres, F. I. Gibbs and W. Wright, Birmingham. 

621. ENVELOPE, W. H. Brook, Leeds. 

622. Spiirrine Guts, J. Griffin, Dublin. 

623. Compine Freres, P. Ashworth, Manchester. 

624. Lamps, J. Forrest and J. G. Davidson, Glasgow. 

625. CycLe Cranks, C. B. Lawson, Glasgow. 

626. Brakes, B. Stevens, Manchester. 

627. Rectiryinc CurREnNts, D. Cook, Richmond. 

628. Carpine Enarngs, W. Philipson, London. 

629. Lamps, F. Miller, London. 

630. CessPoo.s, &c., E. Pratt, London. 

631. Primary Batrerizs, W. P. Freeman, London. 

632. SwitcnBoarDs, P. W. O Hodges, London. 

633. THREAD, F. W. Oliver, London. 

634. SappLEs, A. Ulanowsky, Liverpool. 

635. Drivine Cuarns, G. G. Potter, Manchester. 

636. Sauce, H. Palmer, Epsom. 

687. PLayine Carns, W. E. Carr, London. 

638. OpTicaL ILLustons, C. D. Slater, London. 

639. Pranorortes, H. J. and C. J. Klitz, London. 

640. Trees, F. W. Payne, London. 

641, ADVERTISING, F. Raichl, London. 

642. Toor, W. H. W. Whiterod, London. 

643. FuRNACE Bars, G. Macdonald, London. 

644. Station InpicaTors, T. Elliott, London. 

645. PHonocrapns, T. van H. Obelt, London. ~ 

646. PHonocrapas, T. van H. Obelt, London. 

647. VELociPEDEs, W. Lilley, London. 

648. Trres, C. A. and F. R. Bluemel, London. 

649. VELocIPEDEs, F. J. Abbott, London. 

650. Fire-arMs, H. Pieper, London. 








651. Expiosives, W. Greaves and E. M. Hann, London, 


from “‘ The Illustrated Oficial Journal of 
3.” 





652. Batrertes, D. W. B. E. Thomson and H. C. Bull, 
London. 

653. Tires, W. Gow, London. 

654, Puriryinc Sewace, W. M. Ducat, London. 

655. PREPARING Hives, E. 8. Cook, London. 

656. Uric Acips, J. Y. Johnson.—(C. F. Boehringer and 
Soehne, Germany.) 

657. Bon-Bons, W. Smith, London. 

658. ACETYLENE, L. Téd?, London. 

659. Motors, L. Riib, London. 

660. Raisinc Buiyps, E. Roth, London. 

66!. Hooks, 8. Humble, London. 

662. Zinc BLenps, H. R. Angel, London. 

663. Cycie Frames, A. Gorse, Worcester. 

664. Sroois, H. Berg, Germany. 

665. BotrLe Sroprer, J. Connor, Manchester. 

666. Lamp Coupiines, H. A. and 8. Mavor and W. A. 
Coulson, London. 

667. Dynamos, W. M. Mordey, London. 

668. HeaTING Apparatus, W. Poltavtseff, London. 

669. Canaxs, L, Silverman, London. 

670. Looms, A. Lebrethon and G. Leroy, London. 

671. EmBROIDERING INSTRUMENT, J. Eisenhut, London. 

672. Friction Ratcuet, K. M. B. Eriksson, London. 
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673. Door Marts, H. J. Coombs and W. C. Seager, 
London. 

674. ExpanpinG Putteys, W. Pickup and W. Knowles, 
Manchester. 

675. FLy-wHEEL, A. H. Becks, Hastings. 

676. StoraGE Power Brakes, A. A. TI. Upton and A. 
Wilson, London. . 

677. Cranks, W. Jeans, Christchurch, Hants. 

678. PassENGER Lirts, R. Warwick, London. 

679. Ow Enorngs, F. Lister, Keighley. 

680. Heatinc Stanp, G. A. Mitchell, Leicester. 

681. Briquetre Macuine, J. Pring, Newport, Mon. 

682. Grazinc Paper Boarps, H. and J. J. Wright, 
Bradford. 

688. EL.ecrric Traction, J. MeKenny, T. E. 
and A. E. Porte, Dublin. 

684. Pneumatic Tires, A. Blair, Glasgow. 

685. VENETIAN Buiinpbs, G. W. Johns, London. 

686. Brusues, T. Rushworth, jun, and C. Tandy, 
Manchester. 

687. FLex1sLE Tires, C. Hine, London. 

688. ORGAN ATTACHMENT, S. Howard, Manchester. 

689. Gor Cups, D. I. and R. L. Urquhart, Glasgow. 

690. Steam Separator, H. E. Baly, Ipswich. 

691. Puares for HorsgesHoes, L. Dunn, Newcastle-on- 
Tyne. 

692. PropELLinc Motions, C. W. Vosper and R. W. 
Reed, Barnstaple. 

698. Tosacco Pipe, F. Shaw and J. Kendray, Spenny- 
moor. 

694. SHears, D. Smith, Wolverhampton. 

695. Pwreumatic Tires, W. 8. Squire, London. 

696. SPRINKLER, 8. Morris, Chorley. 

697. Lupricator, C. W. A. Taylor, Bowling, Dum- 
bartonshire. 

698. Pepa Biocks, W. Simpson, Birmingham. 

6099, FeepiInG Borries, H. King, Beeston. 

700, SaucEPAN STAND, A. Pinfold, Bradford. 

701. FEATHERING PappLE WHEELS, J. 
Glasgow. 

702. PappLe Crank, D. Williams, Barry. 

703. InrLators, A. A. Wade, Leeds. 

704. ConDENSING Stove, J. Slater, Manchester. 

705. Tissues for Beppina, A. Markh, Brussels. 

706. TrpaAL WHEEL, W. E. Booraem, Brussels. 

707. Rorary Heapstock CarriaGE, A. Gabert and R. 
Barthélemy, Brussels. 

708. Encitnes, P. F. Maccallum, Helensburgh, Dum- 
bartonshire. 

709. LaBE.s, F. E. Willcocks and E. Wheeler, Birming- 


Doyle, 





Paterson, 


ham. 

710. Carpinc Enornes, A. Fedotoff and J. McQueen, 
Manchester. 

711. Drivine Gear, F. Gastiera, Berlin. 

712. Hetmets, 8S. Askew, Warsop, Notts. 

713. BicycLtE Brake, R. Stone, Chipping Sodbury, 
Glos. 

714. SrapLtinc Macuryes, J. C. Fell.—(The Century 
Machine Company, United States.) 

715. Weavine CLorH one Lenotu, W. Oldfield, Burn- 
ley. 

716. Toys, M. Pautard, London. 

717. Gear of Cycies, E. G. M. Donnithorne, London. 

718. Toy, E. R. Clarke, London. 


719. Covers for WaTER-cLOsET Seats, G. Mann, 
London. 
720. DravoutsmMan’s Pencit Fire, E. F. Harmer, 
London. 


721. Box, W. J. Yapp, London. 

722. Starr Rop Houper, R. A. Richardson, London. 

723. Brakes, C. W. Dawkins, London. 

724. SypHon FLusHING Tanks, G. Crapper and R. M. 
Wharam, London. 

725. DEVELOPING PHOTOGRAPHIC PiateEs, H. B. Helmert, 
London. 

726. StTirFFENED WALL Wiiste, 
London. : 

727. Foo SicNatuinc Apparatus, Sir F. H. Sykes, 
Bart., London. 

728. Type-wRiT1NG Macurnes, M. A. Wier, London. 

729. Cast Metat, H. Phillips and 8. Wickens, London. 

730. Stoves, A. M. Scarff, London. 

731. Ver. CLasp, E. Raynsford, London. 

732. Gun Carriaces, C. Réstel, London. 

733. Brakes, H. H. Lake.—(J. H. Bullard, 
States.) 

734. BanpaceEs, W. W. Barton, London. 

735. Tires, J. B. Scammell, London. 

736. Enoines, M. H. C. Shann, London. 

737. Stream GENERATORS, J. Savelsberg, London. 

738. Fitters, R. S. McMahon, Liverpool. 

739. Enoines, G. H. Barnes, Liverpool. 

740. Suogs, T. Marsden, Liverpool. 

741. Dryine Ciots, F. Hornschuch, Liverpool. 

742. VecETABLe Syrup, H. W. Hellon and R. G. Whit- 
ford, Liverpool. 

743. Lavatory Basins, G. Chisholme, jun., Glasgow. 

744. Cosine Boxes, H. H. Lake.—(J. Faubin, France.) 

745. Coupiines, C. A. Gould, London. 

746. CARBURETTING APPARATUS, C. Gautier and X. 
Wehrle, London. 

747. BLEACHING Straw, T. and W. T. Lye, London. 

748. Motor Car, L. M. Ponsard, London. 

749. Licutrine Gas, W. H. Gritton and H. B. Sheridan, 
London. 

750. CisterN, W. Woodland, London. 

751. Soap, J. T. Potts, London. 

752. BorLers, W. H. Newman, London. 

758. Cycies, E. Delarue, London. 

754. Sprocket Gears, H. H. Lake.-+{F. FE. Baldirin, 
United States.) 

755. CALENDARS, A. L. Roberts, London. 

756. Propucine Drawines, G. H. Block, London. 

757 Ties, W. Hewitt, London. 

758. ENAMELLING ARTICLES, J. Herz, London. 

759. TowEL Horse, W. Battensby, London. 

760. Cusuions, B. Green, London. 

761. SHACKLEs, F. 8. Pett, London. 

762. Neck Scarrs, C. J. Glynn, London. 

763. TrrE, O. Paltzold and M. Dittrich, London. 

764. Divine Dresses, A. McQuillan, London. 

765. CoLourinc Matrers, J. Y. Johnson. — (Th¢ 
Badische Anilin and Soda Fabrik, Germany.) 

766. Urinats, D. T., F.J., and E. Bostel, London. 

767. Looms, E. Dietzsch, London. 

768. PRopELLING Boats, H. B. Fedde, London. 

769. Locks, E. Fochtenberger, London. 

770. Fiyina Macuines, R. M. Balston, London. 


RECEPTACLES, F. 


United 
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771. View Finpers, W. F. Butcher and G. Harrop, 
London. 

772. Dritts, 8. P. Blackmore, R. O. G. Drummond, 
and E. J. Way, Manchester. 

778. Gas Stoves, W. M. Simpson, Hastings. 

774. Sirter, J. H. Cole, Innishannon, Co. Cork. 











775. Fixinc Lasers to Cycies, E. Wickens, Guild- 
ford. 

776. Tires, W. A. Thornton, Leeds. 

777. Rotary Enoines, H. Richardson, Handsworth, 
Birmingham. 

778. Fistna Insector, R. H. Walker, Burbage, Bux- 
ton. 

779. Bearinas, A. Farnell, Coventry. 

780. Lapies’ Skirts for Cycitinc Weak, 8. J. Sellick, 
Bristol. 

781. Morr, L. Barlow, London. 

782. Pneumatic Tires, J. T. James and 8. Bunting, 
Birmingham. 

783. ComMMUNICATING Morton in Cycuzs, B. Rose, Bir- 
mingham. 

784. DousLe-sHOTTED Nozzte Gun, E. Hoyle, Tod- 
morden. 

785. Lemon Squeezer, W. A. Ross, London. 

786. Tea Cans, E. W. Edmunds and J. E. Rogerson, 
Pateley Bridge. 

787. Lockine Devices, W. E. Walmsley, Liverpool. 

788. GENERATING Motive Power, R. Paulson, Scar-. 
borough. 

789. WATER-TUBE Borers, E. G. Guyot, London. 

790. Aprons, A. Hitchon and Howard and Bullough, 
Ltd., Accrington. 

791. Serinc Wueets, H. A. O. Mackenzie, London. 

792. Speep Gearina, C. J. Green, Rotherham. 

793. Inpicator, F. J. Cope and C. W. Scragg, Long- 
port, Staffs. 

794. Fotpine WELL for Mait Carts, J. Carr, Bradford. 

795. SIGNALLING Apparatus, J. Allen, Manchester. 

796. Catico Printinc Macutnes, J. A. Sackville and 
J. H. Swallow, Manchester. 

797. CycLe Pepa, C. Hervey, Smallheath. 

798. Watcn Keys, B. Draper and N. Rous, Liverpool. 

799. PLraten Pruytinc Macurnes, C. A. Charlton, H. 
E. Newstead, and 8. H. Cropper, Nottingham. 

800. PREPARING WooL, R. Berry, Keighley. 

801. Locks, A. J. Bates and T. C. Dowd, Wednesfield. 

802. Door Hanp es, J. Verdin, Liverpool. 

803. WHEEL Tires, J. C. McGowan, Liverpool. 

804. CenrrirucAL Motor, D. Young, Glasgow. 

805. Or. Enornes, J. 8., R. D., W. D., and H. C. Cun- 
dall, Halifax. 

806. Governina Gas Enorves, J. H. Hamilton, Not- 
tingham. 

£07. CycLte Gearino, J. G. A. Kitchen Manchester. 

802. Dries, E. R. Royston. —(J. B. Renshaw, United 
States 

809. wid 1nG Fett, E. Ranert, Liverpool. 

$10. Cases for Piece Goops Patterns, R. Hewitt and 
J. Milner, Bradford. : 

811. Knire CLeaners, J. Hall and G. Jennings, Brad- 
ferd. 

812. Pumprsc Apparatus, J. Longshaw, Manchester. 

$13. SicHT-FEED Apparatus, A. E. Hawks and 38. 
Banner, Newcastle-on-Tyne. 

$14. Rottinc CaRRIAGE WHEELS, E. Roberts and J. 
Davies, Glasgow. 

815. Cork Screws, C. Blombach, Barmen, Germany 

816. Grinpine the Faces of Rorary Currrrs, U. Eber- 
hardt, New York. 

817. Loom Suutrte Guarps, J. and J. Ratcliffe, 
London. 

818. PLates for Or. Cake Presses, G. Cade and T. 
Straker, London. 

819. Loom Suutries, J. W. Haigh and W. Norcliffe, 
London. 

820. Steam Raprators, J. T. Jackson, 8. Jackson, J. 
A. Keyes, and F. J. Travers, Birmingham. 

$21. InFLATING TrREs, J. Riggs and J. H. Burch, Bir- 
mingham. 

322. CompuTine Sca.eEs, C. Junge.—{D. Myers, United 
States.) 

823. Srreer Sweeprinc Macuines, A. H. Smith, 
London. 

824. THRASHING MACHINE FeEpERs, J. M. Sailer and 
J. M. Bostwick, London. 

825. Srgam Generators, L. M. G. Delaunay-Belleville, 
London. 

826. Fotpine Seats for Garpens, J. H. Norrington, 
London. 

827. Pyeumatic Tires, T. Temple, London. 

828. CHAIN GEARING, T. Hewett, London. 

$29. Bencu SHears, W. Kimberley, London. 

830. MovaB_Le Cap for Harr Ciippers, W. Kimberley, 
London. 

831. Cootine Gas, H. J. Robson, London. 

832. Iron Founprna, J. C. Moore, London. 

833. DespatcH Systems, A. J. Boult.—{J. A. Watson, 
United States.) 

834. AvTomaTic Car Covup.itines, G. D. Pettingell 
London. 

835. SHeeT Meta Pu.teys, T. Corscaden, London. 

836. Po.ieys, T. Corscaden, London. 

837. Coat Breakine Macuines, P. Alriq, London. 

838. CoNFECTIONERY, D. M. Holmes, London. 

839. FasTeNnING Raits, H. J. Lawson and C. M. Turrell, 
London. 

840. Motive Power for Fixters, &c., W. G. Maclvy, 
London. 

841. UrrmListine TERRFSTRIAL MaGnetisM, F. B. Ander- 
son, London. 

842. Two-coLouR RoTaRY 
Millard, London. 

843. Rorary PRINTING MACHINES, W. Millard, London. 

844. LABELLING Boxes, F. E. Jagenberg, London. 

845. APPLYING ADHESIVE SupsTaNcE to Paper, F. E. 
Jagenberg, London. 

846. AuromaTic Governor, L. B. Stevens, London. 

847. Stoves, F. Hilter, London. 

848, SPRINKLER Heaps, V. Lapham, London. 

849. CycLeE Lamps, C. Koebel, London. 

850. REGISTERING Apparatus, T. C. Dexter and The 
Dexter Folder Company, London. 

851. BrusH Hoipers, P. R. Jackson and Co., Ltd, 
and J. 8. Lewis, London. 

852. Propuction of Icg, T. B. Lightfoot.—(@esellschast 
Siir Linde’s Eismaschinen, Germany. 

858. SAFETY APPLIANCE, T. B. Lightfoot.—(Gesellschast 
Jiir Linde’s EBismaschinen, Germany.) 

854. UPHOLSTERING Pins, G. H. Howell, London. 

855. Bicycies, C. R. Harris, London. 

856. MEASURING Tap, A. Woollatt, London. 

857. VELocIPEDEs, B. Phelan, London. 


Printing Macuines, W. 


858. Pyeumatic Tires, J. T. Trench, London. 

859. EXTRACTION of METALLIC ALLoys, —. Aschermann, 
London. 

860. SianaL Apparatus, G. B. Ellis.—(£. W. 
India.) 

861. TropicaL Hats, A. E. Hudson, London. 

862. Rots of C1GARETTE Papers, E. R. Bartholomew, 
London. 

863. Loapinc Vessets, W. P. Thompson.{iW. 2. 
McCabe and C. H. Anderson, United States.) 

864. Cvcte Hannes, W. P. Thompson.—{G. Wolj’, 
Germany.) 

865. Excavators, T. Thomson, London. 

866. WasH-HAND Sranps, C. Issigonis. — (M. P. 
Vassiliou, Turkey in Asia.) 

867. Bearineas for CrcLe WHEELS, F. Hulme, Man- 
chester. 

868. HanpLe Bars of Cycies, C. F. B. Young, Bir- 
mingham. 

869. Vent Piucs, H. E. Davies, Liverpool. 

870. CHocotaTe CoaTinc Macuine, P. J. V. Linda 
London. 

871. Frre-LicutTers, G. W. Adkins, Liverpool. 

872. SHovet Hanpxes, W. H. Johnson, Liverpool. 

873. RaBset and Stor Saw, E. Hackney, London. 

874. Crcie Supports, A. E. Barnett, London. 

875. Ink Hotpers, R. Thompson, London. 

876. Automatic STokErs, J. G. Sanderson, London. 

877. Evectric ELEvaTor ENGINE, P. R. J. Willis.—(J. 
Parkinson, United States.) 

878. ATomisinc Device for PerroLevm Motors, L. 
Philippot, London. 

879. Water LEVEL INoIcators, J. W. Helps, London. 

880. TREATING Orgs, A. Etard, London. 

881. Carponic Acip Cas, C. Guattari, London. 

882. ConpENsER, C. Guattari, London. 

883. Drivine Gear, W. F. Williams, London. 

884, TrrEs, J. F, Dolles, London. 


Stoney, 
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885. Storine Gas, T. Holliday, London. 

886. Copyine Pxoros, J. H. Smith, London. 

887. Socks, L. Hoffmann, London. 

888. Cyc ies, J. Puff and A. Vaeth, London. 

889. Pips Cieaners, J. J. Suyder, London. 

890. Toot Hoiprrs, A. J. Protheroe, London. 

891. Nore Paper and Enve.ope, G. J. V. 
London. 

892. Mixrne Apparatus, A. L. Cobb, London. 

893. Savine Lire, W. Oliver, London. 

894. Fry Paper, F. V. Wightman, R. W. Birdsell, 
and T. D. Nostrand, London. 

895. Fisninc, L. Quéry, London. 

895. Boxes, E. Bailey, London. 

. Roiuer Suips, Baron A. B. Gallo, London. 

898. Feep Recucator, H. I. Roberts, London. 

899. PRESERVING ORGANIC Matrers, J. J. Hazard, 
London. 

900. Explosion Enornes, A. Winton, London. 

901. Reversinc Sream Turpringes, C. A. Parsons and 
A. A. C. Swinton, London. 

902. Sounpine Apparatvs, J. F. Babcock, London. 

903. PLaners, M. P. Kenna, London. 

904. FLoweR-pot Saucers, H. J. Powell, London. 

905. SuppLyinc Gas to Burners, A. J. Boult.—(B. 
Jolles, Austria.) 

906. CvcLe Frames, F. R. B. Liebenrood, London. 

907. InpicaTorR S1GNaL, P. Rabbidge, London. 

908. Rorary PrinTteR and Curtrer, F. 
Buxton. 


Gold, 





Wilson, 
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909, TacK-DRIVING Macuines, A. and F. H. Pochin 
and H. Addison, London. 

910. Vests, J. B. Rogers, London. 

911. PkopucinG AcgTYLENE Gas, V. Daix, London. 

912. Brakes, J. R. Swift, London. 

913. Vaportsers for O1, Enoines, W. H. Norgrove, W. 
Westwood, J. Bates, J. C. Bates, C. C. Poultney, 
and R. H. Bates, Coventry. 

914. Treatinc Sewace, P. 8. Hyslop, Glasgow. 

915. RoLiinc Fiancep Tires, W. Beardmore and W. 
Cope, Glasgow. 


916. INcanpzscent Gas GuLoses, J. Jackson, 
Coventry. 

917. Jorsina VerticaL Bar Fencina, 8. Bayliss, 
Wolverhampton. 


918. ALLoys, G. A. Webb and A. Thoms, London. 
919. Cycie Stanps, J. 8. Hill, Birmingham. 
920. Dust-proor BicycLe Bearinos, F. J. 
London. 
921. Puzzie, E. W. Settle, Coventry. 
922. Heatinc Water, E. P. Rendell, Birmingham. 
923. Perroteum Cookinc Apparatus, M. Graetz 
London. 
924. Fountain Pens, E. Reisert,, London. 
. Pyeumatic Tires, W. H. Johnson, Manchester. 
6. Bracket for SuspenpInG Cycies, J. W. Nesham, 
Stockton-on-Tees. 
927. ENveLopes, A. E. Dawson, Huddersfield. 
928. Fixinc Hook for SHEtves, J. Pledger, London. 
929. Hyprometers, H. W. Butler, London. 
930. Printine on Sacks, J. G. Kinmond and D. P. 
Kidd, Dundee. 
931. Piumpers’ Vatve Key, I. 
dudno. 
932. SIGARETTE Ho.pers, W. H. Gray, Glasgow. 
933. Currmya Sians of Soap, T. H. and A. J. Lawson, 
Bristol. 
934. Brake, H. Barrow and E. Tissington, Chester- 
field. 
935. Wrest Pry, V. Ramsden, Bolton. 
936. Tine, W. H. Fowler, Newry. 
937. Cycies, A. Parker and B. Johnston, Belfast. 
938. PweumaTic Means for ATTACHMENT, H. Clarke, 
Birmingham. 
939. VELOCIPEDE GEARING, W. Hope, Liverpool. 
940. Hanks, D. Taylor, Liverpool. 
941. Trres, E. Seeley, Coventry. 
942. Lasts, B. Asquith, Manchester. 
943. WuistLes, G. 8S. Crosbie, Manchester. 
944. Lusricators, J. L. Grandison, Manchester. 
945. Huns, W. F. Taylor, Croydon. 
946. E.evartor, P. R. J. Willis.—(J. Parkinson, United 
States.) 
947. Starep Surraces, W. H. Brawley, London. 
948. Pepa, Mecuanism, T. R. Shiliito.—(0@. Spaethe, 
Germany.) 
949. ReeD Orcan, T. R. Shillito.—(0. Spaethe, Ger- 
many.) 
950. Prorractors and PaRAaLLeL Ruvers, A. Hughes, 
London. 
951. Motors, C. Rainey, Sutton, Surrey. 
952. OpticaL Toy, G. Royle and W. R. 
London. 
953. PoLttisHinc Papers, R. W. James.—( The /nstitution 
Speciality Company, United States.) 
954. Encrnes, 8. Miller, London. 
955, AckTYLeNE Gas, G. Gressard and E. Peychiers, 
Brussels. 
956. Fasteners for ARTicLEes of Dress, J. W. Bowley, 
London. 
957. Cream for PoLisHinc LeatTuer, E. R. Gittus, 
London. 
958. Deep Sea Sounpine Apparartvs, C. P. Backstrom, 
London. 
959. Cigars, T. W. P. Hannam, London. 
960. CLosine Bune Howes in Casks, R. Lacoste, 
London. 
961. Five Cieaners, R. H. Black and F. Evans, 
London. 
962. Pneumatic Boor Sores, E. Mobberley, 
} iLondon. 
963. JacqguarD MecuanisM, H. Hill, London. 
964. ReFLectors, F. A. Anderson and W. G. Water- 
man, London. 
965. Biscuit Boxes, F. Vinten, Merton, Surrey. 
966. Four MILtiinc Macuinery, 8. Leetham and H. 
Simon, London. 
967. SHattow Dravcnur Vessets, A. F. Yarrow, 
London. 
368. Evecrric Ecevator, P. R. J. Willis.—(J. Parkin- 
son, United States.) 
969. Bicycies, G. Wiltshire, Liverpool. 
970. Drive CHain for Cycies, A. Appleby, Birming- 
ham. 
971. Cycte Sappies, C. Koch, Liverpool. 
972. Cycte Brake MecHanism, R. Fellows, Birming- 
ham. 
973. PuncruRE PRreventTING, J. Young, London. 
974. CoLLAPsIBLE PaotooRaPHiIc CAMERAS, C. Oliver, 
London. 
975. Pneumatic Tires, J. J. Wellings, Birming- 
ham. 
976. Driving Gear, W. G. Nicholson and F. J. B. 
Huntsman, London. 
977. Brakes, T. D. Wright, G. O. Freeman, and R, A. 
Kellond, London. 
978. NoNn-aLcoHoLic Fruit Juices, H. Miiller-Thurgau, 
' London. 
979. Boor Tor Support, W. Potter, London. 
980. Watt Surraces, E. Edwards.—(A. Kneczowski, 
Gotthard Herrman, and F, Miiller, Russia.) 
981. Borrnc Cy.inpers, P. J. Purdy, London. 
982. Cycies, H. Beyer, London. 
983. Cow.s for Cuimneys, N. Lynn, London. 
984, CycLe Drivine Gear, H. Tomlin and J. Marriott, 
London. 
985. Drivinc Gear, H. H. Lake.—(X. de Bejarry, 
France.) 
986. Woopen Bep Framinc Hooxs, G. Walter, 
London. 
987. Box, W. L. Schmidt, London. 
988. Fixinc of Door Hanpies, C. A. Conder, 
= London. 
989. EXHIBITING CHRONO-PHOTOGRAMS, J. 
London. 
990. ALLoy Treatment, G. F. Redfern. —(J. L. 
Gauharow, France.) 
991. X-rays, H. J. Dowsing, London. 
992. Measurine Liquips, J. Mills, London. 
993. ReparRING Pneumatic TrREs, C. H. Maxsted, 
London. 


Revill, 





Cartwright, Llan- 


Wynne, 


Reignier, 


994. Sreerrna, F. Mortimer, London. 
995. Batrerigs, W. S , London. 


$96. PLates, W. Majert, London. 
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997. Cascegs, 8. P. Thompson, London. 

998. Copyrina Paper, E. Sonstadt and J. M. Landon, 
London. 

999. Rests, C. E. Harrison, Birmingham. 

1000. Water Gavoae, J. P. Ronge and E. M. Robinson, 
Kingston-on-Thames. 

1001. Hanpcurr, E. G. Harmer, London. 

1002. Cycie, J. M. Chambers, London. 

1003. WHEELS and Hanpie Compination, J. M. 
Chambers, London. 

1004. Enarne, J. Fraser, London. 

1005. Brake, C. H. Richards, Colchester. 

1006. CircuLaR Knirrinc Macuryes, A. Lee, jun., 
Nottingham. 

1007. Comprnation CycLe Pemp, J. 8S. Crowley, Man- 
chester. 

1008. NON-REFILLING VESSEL, C. D. Burton, London. 

1009. Brakes, J. W. and H. White, Liverpool. 

1010. Ore Dressine AppLiANcgs, F. Turnbull, Spenny- 
moor, Durham. 

1011. Gas Enarnes, J. E. Wimshurst, London. 

1012. Repucine Friction in Bearines, J. Thomas, 
London. 

1013. ComprnaTion TaBLeE and Writinc Desk, A. 
Kuntze, Manchester. 

1014. Gas Cookrnc Apparatus, A. E. Bautz, Man- 
chester. 

1015. Locxinc Devices for Rotter Skates, A. Dorst, 
London. 

1016" Stayinc FriLaMENTs in INCANDESCENT Lamps, H. 
E. Moul and The British Incandescent Electric Lamp 
Company, London. 

1017. Cyciixe Sxors, J. Hoyle, R. A. Hoyle, and J. H. 
Parker, Manchester. 

1018. Drivinc Gear for Motor Veuicies, H. Austin, 
Wolverhampton. 

1019. Wire Marrressss, W. A. R. Fraser, Glasgow. 

1020. Toys, W. Stewart, Glasgow. 

1021. Drivisc WasHinc Macuines, J. E. 8S. Thornhill, 
Manchester. 

1022. Screw Prore.tuers, A. W. Davidson, A. Duthie, 
and R. B. Stewart, Glasgow. 

1023. Drying Powperep Svusstances, F. Tiemann, 
Manchester. 

1024. Partition Boarp Fastentnos, D. G. E. Davies, 
London. 

1025. Batt Bearinos, W. E. Walmsley, London. 

1026. ELecrro Deposition of Meta ts, J. E. Hartley.— 
(F. W. Zlagsem, United States.) 

1027. Expitosion Enaines, W. 
mingham. 

1028. Preumatic Trres, R. Green, Birmingham. 

1029. Huss for CycLe Waeets, A. Nevett, H.,G.J, 
and E. Mason, Birmingham. 

1030. Screws, A. Squire. London. 

1031. DerLectine Licut from Lamps, J. M. MacDonald 
London. 

1032. InpicaTtor, J. Hendry, London. 

1033. INDIA-RUBBER T1REs, T. Bradshaw, Glasgow. 

1034. Repuction of Ores, H. R. Angel, London. 

1035. Gearinc for Cycues, H. A. Kellaway, London. 

1036. Fotptrc Boxgs, C. Irgrey, London. 

1037. Draw-orr Cocks for BEER Barre s, J. Francis, 

London. 

1038. ELECTRO-THERMALLY TREATING MATERIALS, W. 

H. Graham, London. 

1039. Prosectinc Krnetoscopic Pictures, T. van H. 
Obelt, London. 

1040. Boots, F. Jorgensen, London. 

1041. Steam Traps, S. A. Ripley, London. 

1042. Pistots, A. Richardson, London. 

1043. Pistots, A. Richardson, London. 

1044. VENTILATED Hart, J. Reinhardt, London. 

1045. Lips for Topacco Pipgs, E. W. Warriner, London. 

1046. Twistep Wire Brooms, A. Marks, London. 

1047. Friction CLutcues, K. Leverkus, Germany. 

1048. Butuet, C. F. Money, London. 

1049. ANALoGous Compounps, P. H. King, V. M. H. 

Beever, and C. T. Sidgwick, London. 

1050. Drivine Gear, H. Sylvester, London. 

1051. TRIGGER MEcHANIsM, T. P. Wood, London. 

1052. Lire-Boats, W. W. McGwire, London. 

1053. GENERATING Motive Power, J. R. H. Morf, 

London. 

1054. Sprnninc Bait for Fisnine, H. J. F. Haug, 

London. 


Rowbotham, Bir- 
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From the United States Patent Office Official Gazette. 





567,675. RANGE-FINDER, A. Bary, Glasgow, Scotland, 
and W. Stroud, Leeds, England.—Filed Janvary 
19th, 1895. 

Claim.—{1) A telemeter or range-finder in which the 

distance of a distant object is determined by the 

bringing into coincidence, or alignment, two images 
of the same part of the object, whose distance is 
required, by aid of a refracting prism, movable 
longitudinally along the beam of light, which forms 
one of the said images in such a manner that the 
position of the prism indicates the required distance. 
(2) A telemeter or range-finder comprising a telescope 


|567,675 ] 











having an object glass and an eye-piece, a frame carry- 
ing a prism and located between the object glass and the 
eye-piece, means whereby the frame is adjusted, a 
scale constructed of transparent or translucent 
material and adjustable with the frame, a window 
for admitting light to the scale, an index and a lens 
for reading the indications, substantially as described. 
(3) A telemeter or range-finder, comprising a telescope 
having an object glass and an eye-piece, a frame 
formed with 4 nut and carrying a prism, and located 
between the object glass and the eye-piece the screw 
bearings, a screw having a milled head, mounted in 
the bearings, and working in the nut for adjusting 
the frame, the guide-rod for the frame, a scale 
adjustable with the frame, an index, and a lens for 
reading the indications, substantially as described. 


568,367. MECHANISM FOR TRANSMITTING MOTION WITH 
VARIABLE SPEED, E. C. Osgood, Waltham, Mass.— 
Filed April 20th, 1896. 

Claim.—(1) A mechanism for transmitting motion 

with variable speed, comprising a disc wheel mounted 

upon a shaft, a pair of disc wheels mounted upon a 

shaft and arranged on opposite sides of the first-named 

disc wheel and overlapping the same; friction rolls 
supported intermediate of the outer faces of the single 
dise wheel and the inner faces of the two flanking 
disc wheels, and in contact with all said faces, said 
friction rolls being provided with bevelled peripheries, 
and tipped so that the planes of their rotation are at 
an saale other than a right angle with the planes 


tially as set forth. 
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faces of the single disc wheel and the inner faces of 
the two flanking dise wheels, and in contact with all 
said faces; mechanism for moving the friction rolls 
toward and from the centres of the faces of the pair of 
wheels; a nut on the hub of one of the pair of disc 
wheels ; and a spring between said nut and the other 
of said pair, substantially as described. 
568,395. Pyeumatic Hammer, M. A. Yeakley, Cleve- 
land, Ohio.—Filed October 11th, 1895. 
Claim. —(1) In pneumatic hammers, a hammer 
chamber and piston and a power chamber and piston, 
an air passage connecting one end of the power cham- 
ber with the corresponding end of the hammer cham- 
ber, a plurality of valves in said passage and separate 
means to operate said valves, substantially as de- 
seribed. (2) The hammer chamber and the power 
chamber and a passage connecting said chambers, a 
valve chamber interposed in said passage, and a valve 
over the entrance to said passage from said valve 














chamber to the hammer chamber and constructed to 
open under suction from the power chamber and to 
close under pressure therefrom, and means to hold 
said valve in its operative position, substantially as 
described. (3) In a pneumatic hammer, the respec- 
tive pistons and chambers and the single air passage 
connecting the said chambers, a transverse barrel- 
shaped valve chamber in said passage, a pair of valves 
in said chamber, a shaft on which said valves are 
separately mounted and separate valves connected 
with said valves to operate them, substantially as set 
forth. (4) The hammer chamber and an air passage 
leading to said chamber having a valve chamber, a 
well beneath said valve chamber having two compart- 
ments and valves in said valve chamber controlling 
the openings to said compartments, substantially as 
described. 


568,641. Warer Meter, J. Thomson, Brooklyn, N.Y. 
—Filed February 19th, 1896. 

Claim.—{1) The main casing of a meter containing 
a separate disc casing, a joint between the two sur- 
rounding the outlets and means for forcing the disc- 
casing over, transversely to close the joint, substan- 
tially as described. (2) The combination of the main 
casing, the disc casing the gasket interposed between 
their outlet openings, and means for forcing the disc 
casing over transversely, to compress the gasket, sub- 
stantially as described. (3) The combination with the 
main casing having an opening for the register casing, 
a disc casing, a register casing, having a bearing in 
the disc casing and adapted to close the main casin 

opening when in different positions, substantially as 
described. (4) The combination of the disc casing 
provided with a cylindrical recess, or bearing as 23, 
with the register casing having a flange and an 
inwardly projected hub adapted to engage the same, 
and means for bolting the flange to the main casing 
whatever may be the position of the register casing, 
substantially as described. (5) The combination with 


568,64i] 








the disc casing, the disc and disc spindle, of the con- 
trolling cone, as 30, the said cone being connected to 
the exterior register casing but guided and maintained 
concentrically by a slip joint connection with the 
disc casing ; substantially as described. (6) Thecom- 
bination with the ball and the disc of the thrust 
rollers mounted upon bearings whose axis is at one 
side of the medium plane of the disc, substantially as 
specified. (7) The combination with the disc casing, 
the ball and the disc, the medium plane of the disc 
being at one side of the plane of the ball, of the 
thrust rollers having their axis in the medium plane 
of the ball, substantially as specified. (8) In a disc 
water meter, the combination with the main casing, 
the disc casing and disc therein of the flanges, as 





of rotation of the pair of disc wheels ; and 


53, 54, di d above and below the inlet port, sub 








for moving the friction rolls toward and from the 





centres of the faces of the pair of dise wheels, substan- 
(2) A mechanism for transmitting 
motion with variable speed, comprising a disc wheel 
mounted upon a shaft; a pair of disc wheels mounted 
upon a shaft, and arranged on opposite sides of the 
first-named disc wheel and overlapping the same; 
friction rolls supported intermediate of the outer 


568,666, Meruop or Errectina AUTOMATIC ADsusrt- 
MENT OF ConNECTING-RODS, &c., J. H. Dales, Leeds, 
Bngland.—Filed March 24th, 1896. 

Claim.—{1) In a device for automatically adjusting 
engine brasses, the combination with a hydraulic or 
oil ram, a spring therefor, whereby one of the brasses 
is pressed forward to take up wear, of a vessel for con- 
taining liquid for supplying the ram, a spring-pressed 
piston therefor and a non-return valve, substantially 


568,666) 














as described. (2) In a device for automatically adjust- 
ing engine brasses, the combination with a hydraulic 
or oil ram, a spring therefor, whereby one of the 
brasses is held to its work and enabled to take up 
wear, of a vessel for containing liquid for supplying 
the ram, a spring-pressed piston therefor and a non- 
return valve, substantially as described. 


568,673. Concrere BringeE, A. Geisel, St. Louis, Mo. 

—Filed March, 28rd, 1896. 

Claim.—(1) A concrete bridge consisting of abut- 
ments, the haunches comprising voussoirs of concrete 
bonded together, said haunches being unbonded to 
the abutments and to each other, substantially as 
specified, (2) A concrete bridge consisting of abut- 
ments, haunches comprising voussoirs of concrete 


[568,673] § 





bonded together, said haunches being unbonded to 
the abutments, and a keystone, said keystone being 
unbonded to said haunches, substantially as specified. 
(3) A concrete bridge consisting of abutments, the 
haunches comprising voussoirs of concrete bonded 
together, said haunches being unbonded to the abut- 
ments, a keystone, said keystone being unbonded to 
said haunches, and walls on top of said haunches and 
to said abutments, substantially as specified. 


568,736. Sreerinc Vessets, A. B. Brown, Edin- 
burgh, Scotland.—Filed November 8th, 1895. 
Claim.—(1) In a hydraulic telemotor apparatus the 
combination of a receiving cylinder provided with a 
piston ; a lever connected to said piston ; and means 
connected to said lever for automatically centering 
said piston. (2) In a hydraulic telemotor apparatus, 
the combination of a transmitting cylinder provided 
with a piston or plunger having a rack formed upon or 
attached to its surface within said cylinder; a pinion 
within said cylinder meshing with said rack and 
mounted upon a shaft ; a hand wheel secured to said 


[568,736] 








shaft; a receiving cylinder provided with a piston ; 
and pipes connecting said receiving and transmittiny 
cylinders. (3) In « hydraulic telemotor apparatus, 
the combination of a transmitting cylinder; a piston 
within said cylinder provided with a rack ; ashaft 
carrying a pinion in mesh with said rack; a hand 
wheel for operating said shaft ; an indicating apparatus 
connected to said shaft ; a receiving cylinder provided 
with a piston for actuating the steering engine ; an 
indicator-transmitting cylinder provided with a piston 
operated by the movement of the rudder; an indi- 
cator-receiving cylinder, a piston within said indicator- 
receiving cylinder, provided with a rack; a toothed 
sector secured to a shaft and meshing with said 
rack; and an indicating apparatus connected to said 
shaft. 








Epps’s Cocoa.—GRATEFUL AND Comrortina.—“‘ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame.”— 
Civil Service Gazette.—Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps anp Co., Ltd. 
Homeopathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A_ thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being a 
gentle nerve stimulant, supplies the needed energy 





stantially as specified. 


without unduly exciting the system.—[{ADvT 
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WITH THE ‘“MIDLAND-SCOTTISH.” 
By CuHarLes Rous-MArTEN, 

Any review of the Anglo-Scottish express train services 
of the past season would be gravely incomplete if it did 
not include within its scope those performed by the 
Midland Lailway Company in association with its 
Scottish allies, the Glasgow-South-Western on the one 
hand, and the North British on the other. I have 
analysed at some length in these columns the working of 
the Kast and West Coast services. The time is now 
come to deal with the Midland-Scottish. 

So much praise has deservedly been bestowed on the 
brilliant night-services of the East and West Coast lines, 
that there is some danger of injustice being done to the 
third set of competitors for the Anglo-Scottish traffic. 
A tendency has been noticeable to disparage the Midland- 
Scottish service as altogether slow and poor and weak in 
comparison with its rivals. Such, however, is very far 
from being the case. That the Midland through service 
from London to Edinburgh, and vice versd, is much 
below the ordinary level of merit to which we are accus- 
tomed on that line may at once be admitted. For the 
best day express to take 10h. 10 min. from St. Pancras 
to Edinburgh is to revert quite to the Dark Ages. Nor 
are the night services to Scotland particularly swift. 
But it must be borne in mind that the Midland line does 
not profess to compete seriously for the London-Edinburgh 
through traffic, contenting itself with supplying a very 
good service to the Scottish capital from a number of large 
provincial centres. Nor is it an active competitor in the 
night services. On the other hand, it does provide two 
excellent day-services from London to Glasgow by 
dining - car expresses, which perform the journey in 
9h. 5 min. and 9h. 15 min. respectively. It is quite 
true that these could be much accelerated without 
exceeding the rate of speed averaged with equal loads 
over a heavier road by the Caledonian Railway for some 
months past. The general manager recently was reported 
as explaining the reason for non-acceleration to be the 
unwillingness of the company to pass by its chief towns 
without stopping en route. But here there must have been 
some misconception, for the Glasgow day express does 
pass by the chief towns on the Midland route between 
London and Scotland, viz., Sheffield and Leeds, without 
stopping. The so-called ‘ deceleration ’’ on the Midland 
line has been, however, in the case of certain Leeds and 
Manchester expresses, the former now taking 4 h. 35 min. 
on the journey from London, instead of 4h. 25 min., 
while there are no longer any 4} h. Midland expresses 
to Manchester at all. 

But the two day expresses from London to Glasgow 
compare very fairly with the best day trains by either 
the East or the West Coast route. In fact, as will be 
seen directly, the Midland-Scottish occupies a middle 
position between the other two in point of speed. The 
only fair mode of comparison is to take the best time to 
Scotland by ‘the competitive day trains on each of the 
three routes. Adopting this standard, it will be found 
that the average inclusive journey-rates are respectively 
as follow :— 

Miles per hour. 
West Coast, London to Glasgow aoa baths patente ee 
Midland, London to Glasgow... ... ... 46 °7 
East Coast, London to ‘Edinburgh eyes 46°2 
There is nothing in such a comparison to discredit the 
Midland and its allies. Nor is there if the intermediate 
speed from each start to stop respectively be compared. 
These are as under :— 


West Coast—Loudon-Glasgow. 


Euston-Willesden ... 36 °6 
Willesden-Rugby ... 49 °1 
Rugby-Crewe ... 53°3 
ROME 855. wicks. (aber noe Sedan cue ices GO 
PROUOEOMMINO: as nae ses ies cate ss ee ORS 

4 


Carlisle-Glasgow Wie DENRA Bie oe 

East Coast—London-Edinburgh. 
King’s Cross-Grantham... ... ... ... .. .. 52" 
Grantham- York ieee tex 


York-Newcastle 49°8 
Newcastle-Berwick 49 °6 
Berwick-Edinburgh nie hie 44°8 
Midland—London-Glasgow. 
St. Pancras-Leicester .. 51°8 
Leicester-Chesterfield ... 19 °4 
Chesterfield-Hellifield ... 46 °5 
Hellifield-Carlisle ... ... 2... ... ws «. «. 483 
Carlisle-Dumfries 0.00... 00.0 00. uss ccs vee OT 
Dumfries-Kilmarnock 50-1 
Kilmarnock-Glasgow 47 *4 


Clearly this is a comparison of which the Midland- 
Scottish companies have no reason to be ashamed. The 
speed over the heavier parts of the route—particularly 
between London and Leicester, Hellifield and Carlisle, 
Dumfries and Kilmarnock—is decidedly good, and, 
curiously enough, is much better than that on the rela- 
tively level length from Chesterfield to Hellifield. This 
has been a subject of much adverse comment on the part 
of critics who ignore the obvious explanation. 

In referring to the locomotive work done on the East 
Coast service, I pointed out that junctions, curves, bridges, 
sidings with facing-points, and stations with awkward 
approaches, constitute far more serious obstacles to high 
iets speed than do mere steep gradients, because the 
ormer cannot be overcome by additional engine-power 
as can the latter. It is in this direction that the diffi- 
ac consists on the easily-graded length of the Midland 
ine extending from Trent to Hellifield. It is an almost 
constant succession of junctions, large and small, and of 
colliery sidings, all of which have to be passed with much 
caution, and many at greatly reduced speed — et ten miles 
a m some cases. Here, then, exists a difficulty 
al ich cannot readily be overcome, and which prevails 
“ae than 100 miles of the Midland main line. It 
5 re | be unreasonable to look for an average speed of 
hie . °5 miles an hour on a road such as this, although 

; —_ maintained on the far steeper stretch from 

don to Leicester. Some acceleration, doubtless, might 


involve special arrangements for the conduct of the 
traffic. 

On the other hand, the extreme caution with which 
the falling gradients from Ais Gill to Carlisle and from 
Blea Moor to Hellifield, are descended, on so excellent a 
road, has often been a matter of surprise to travellers, 
speeds of 55 to 60 miles an hour being rarely exceeded on 
those lengths. This, however, is purely a question of 
railway policy which need not be discussed here. It is 
on the first stage out of London by each of the alterna- 
tive routes—viz., to Leicester and Nottingham respec- 
tively—that the highest speeds are habitually attained, 
and now that a clear passage without slackening has 
been secured past both Bedford and Market Harborough 
the great advantage is enjoyed of an uninterrupted run 
from London to Leicester. On the Nottingham run the 
Manton and Melton Junction slacks still obstruct the 
expresses. 

LOGS OF RUNS, 

Midland Railway (vid Leicester). 


Miles ex 








Tandon. Stations. —_ Remarks, 
— St. Pancras... ... dep/10 31 44 Engine 7ft. 6in. single, 
54 = Child’s Hill .... ...pase! 41 load 185 tons; watch 
7 Hendon... ap > 4310} 1 min. fast by St. 
94 Mill Hill ma 46 4) Pancras time. 
12%, | Bistvee ... ... ..- 5s 50 19 | 
15% | Radlett... ... ... 5 53 20 | 
20 St. Altans ... ... 4 58 28 | 
24% Harpenden... ... ,, 11 4 19 
304 Luton oat ewes a 10 10 
327 | Leagrave ... bs 12 49 | 
37 Harlington ... a 17 13 | 
40 Flitwick és 19 43 | 
41} | Ampthill | "6 
49? Bedford... ee 28 4 | 
53 Oakley ... ... + 31 13 | 
563 Sharnbrook... ... ,, 35 9 
SOf |Sammit... ... ... 5 39 30 |Lowest speed up 1 in 119 
62% (Irchester ... ... ;; 4253 | =36m.h. 
65 Wellingborough ... ,, 45 0 
68 Finedon Rh taser ad 48 4 
faz | Retheing .. ... 33 52 13 
75% Rushton a 57 6 
78+ Desborough... ... ,, 12 0 46 Lowest speed up 1 in 132 
834 Harborough... ... ,, 5 50 | =42m.h. 
89 Kibworth Jai 11 54 Lowest speed up 1 in 170 
954 | Wigston... ..... ,; 18 55; =50m.h. 
99} | Leicester arr 22 34 ‘Engine from Leicester 
dep 3311) 6ft.9in. coupled, with- 
104 Syston ... pass 39 20/ out bogie, 1502 class ; 
107 Sileby ... ... is 42 7 load 160 tons. 
111? | Loughborovgh ue 46 54 Signal slack at Ratcliffe 
1164 | Kegworth .. ... ,, 51 27 | Tunnel. 
120 A cas. isa oo Fas 54 41 Long slack past Trent 
i Ilkeston... .. » 1 415) Station and Junction 
1333 Pye Bridge ... me 1220; =10m.h. 
142 Clay Croas .:. ... 455 23 19 Slack 15 m.h. past Clay 
146. Chesterfield... ... ,, 29 4) Cross; 10 m.h. Ches- 
150 Staveley iy heaped 34 0 | terfield; 15 m.h. Mas- 
162 Masborough ... a 46 4. borough Junction ; 25 
167 Swinton... + 5118 m.h, Cudworth Junc- 
171 Darfield... . 55 18 | tion, 
1755 Cudworth : ‘a 59 3! 
1854 | Normanton ... arr 21119 Engine from Norman- 
dep) 22 36 ton, 6ft. 6in. coupled, 
1944 | Hunslet... ... ...pass| 383 56 | bogie, cyl. 18 by 26; 
196 Holbeck Sarsac Fad 3613 load = 190 tons. 
203 +| Apperley Bridge... ,, 44 55 Slack to 15 mh. at 
206 Shipley... ... ” 50 0) Hunslet and round 
2124 | Keighley “ols a i ho sane ee at 
_ Signal sto . arr Apperley, Shipley, 
ov , ep 9 44 aud Ski Stam and out- 
2205 Skipton... 12 2 side Hellifield. 
230; | Hellifield arr 26 26 
dep 33 12 Bothengines from Helli- 
234 Settle Junction ...pass 37 31 | field, 6ft. Gin. coupled 
236 Settle Station a 39 37 | with bogies, one cyl. 
242 |... pa ee 48 44 18 by 26, other cyls. 
246 Ribblehead ... ... ,, 56 25 | 184 by 26; load 243 t. 
2477 | Blea Moor Siding __,, 58 31 Lowest speed up 1 in 100 
252 Dent ... ... . », | 4 40 | =aOmes. 
256 Hawes Zs 8 16 
259 7 11 28 Eased off down bank, 
2653 | Kirkby Stephen ... ,, 17 54} 55m.h 
269 oe 20 48 | 
274 Ormside SAR hea 25 50 
277 Appleby... es 53 28 44 
282 Newbiggin ... ee 35 30 Signal slack, 20m.h. 
2917 |Lazonby .... ... ;; 45 11 | 
2014 Armathwaite ; 51 5} 
307} | Carlisle ... arr 5 1 53 
Glasgow and South- Western Railway. 
pave ig Stations. | —_ Remarks. 
- |Carlisle... ... ... dep) 5 11 42 Engines (two) 6ft. Qin. 
94 |GretnaGreen ...pass;) 25 26 coupled, cyls. 18} by 
175 | Annan... ... ... 5, | 8318 26, bogies; load 220 
245 | Ruthwell ... ... ,, | 4032] tons. 
33 Dumfries . arr} 49 49 
dep) 56 3) 
365 | Holywood .. pass} 6 1 0 
40} Auldgirth ... ... 5, | 5 44 
445 |Closeburn ... ... ,,| 10 382 
B08 Carronbridge . 57 | 19 8 |Lowest speed up 1 in 150 
59 Sanquhar a 28 30, =40m.h. 
70 New Cumneck a 40 35 
754 | Old Cumnock a 45 56 
81; | Mauchline sa 52 3 Signal slack, Mauchline. 
894 | Hurlford |. 59:10 | 
91 | Kilmarnock... ... arr) 7 1 25 
dep 6 1) 
934 | Kilmaurs .-. pass 9 50 
965 | Stewarton se 15 0} 
98; | Dunlop ... . arr} 18 51 |Stop at Dunlop to put 
dep| 19 31 | off pilot. 
105$ | Neilston ... pass} 29 31 | 
108 Barrhead re: 31 32 
109} | Nitshill... ... a 33 3 | 
112 ‘| Pollokshaws... ft 35 30 
118 Crossmyloof... ... ,, 36 20 | 
1135 | Strathbungo... ... arr} 37 5 |Stop by signal at Strath- 
dep} 38 40 | bungo. 
1154 | Glasgow (St. Enochs) ar} 7 42 31 | 








A few notes as to the main features of the gradients on 
the Midland main lines will be interesting. Starting from 





© effected if it were deemed desirable, but it would 





St. Pancras, a rising gradient prevails to Sandridge— 


223 miles—mostly at 1 in 182, 1 in 168, and 1 in 176, the 
last five miles past St. Albans being at 1 in 177, preceded 
by three miles of 1 in 200 Jown from Elstree. The line 
then maintains nearly the same level to Toddington— 
33? miles—whence it falls for 16 miles mostly at 1 in 200 
to Bedford, next rising for 10 miles, the last five miles at 
1in 100 and 1 in 119, toSharnbrook Summit, and descend- 
ing thence four miles at 1 in 120 and 1 in 160 past 
Irchester. Four miles nearly level are succeeded by a 
10-mile climb, much at 1 in 1382 to Desborough, whence 
there is a drop of 1 in 1382 to Market Harborough, fol- 
lowed by three miles of easier descent. Next comes a 
four-mile rise, some at 1 in 132, to Kibworth, and an easy 
descent to Leicester. The line then falls slightly to Trent, 
and undulates easily thence to Skipton, ascending more 
steeply, averaging about 1 in 140, toa point two miles 
south of Hellifield, whence a five-mile descent of about 
1 in 180 reaches Settle Junction, where begins the famous 
15-mile incline of 1 in 94 and 1 in 100, by which Blea 
Moor Summit is attained. Then come 10 nearly level 
miles to Ais Gill Summit, whence by a drop of 
15 miles, mostly at 1 in 100, to halfamile past Ormside, 
and 82 miles of easier descent, ending, however, with 
eight miles chiefly at 1 in 182, Carlisle is finally reached. 

The alternative Midland main line, diverging at Ketter- 
ing, begins with a seven-mile climb at about 1 in 167 to 
near Weldon. Then comes a descent at about 1 in 200 
for eight miles, passing Harringworth; an ascent, much 
at 1 in 143, for seven miles to Oakham, passing Manton, 
where there is a junction slack ; a general descent mostly 
at about 1 in 230 for ten miles, succeeded by a four- 
mile rise and a 12-mile fall, chiefly at 1 in 200, to 
Nottingham. The Leicester line is rejoined a few miles 
beyond Nottingham, but most of the expresses which 
take the more circuitous route—six miles longer—by the 
latter town, make another divergence at Chesterfield by 
way of Sheffield, which involves a six-mile climb of 1 in 
100 to the Bradway tunnel, followed by a corresponding 
drop into Sheffield. The distance is also lengthened by 
two miles. 

LOG OF RUNS. 

Midland Railway (via Nottingham). 





Actual 





pee ity Stations. time. Remarks. 
— St. Pancras... ...dep 1 30 11 |Engine 7ft. 4in., single 
5$ | Child’s Hill... ...pass 39 4) cyl. 18 by 26; load 
7 a 41 14 145 tons, 
% (SG ... ia 9 44 5 
i. ye er 48 7 
154 = Radlett... = ie 51 10 
= St. —— "| 9 2 14 
43 Harpenden ... ae oe oe 
ot or Be 8 5) 
32¢ Leagrave ... pe 10 51 | 
37 Harlington ... ee 15 16 | 
aot Fiitwick po 17 44 | 
41; | Ampthill | 1856] 
43 Milepost Ss 20 3 
44 Milepost - 20 52 | 
45 Milepost “a 21 40 | 
46 | Milepost a 22 27 | 
47 Milepost “di 23 1) 
48 Milepost a 23 45 | 
493 | Bedford... oe 25 55 Slack to 10 m.h. through 
53 Oakley ... ... pa 30 39 | Bedford Station. 
562 | Sharnbrook ... SF 34 58 
592 | Summit... i 39 40 | 
62¢ |Irchester ... ... 55 42 52 | 
654 | Wellingborough ... ,, 44 49 Relaying slack, 10 m.h., 
724 | Kettering ... ... ;; 53 34 | shortly after Welling- 
79% | Weldon... » 3 325) borough. 
83} |Gretton... ... = 6 48 
854 | Harringworth a 8 23 | 
904 | Manton... ... a 13 31 |Junction slack 20 m.h. 
oat Oakham a 18 13 
105} | Melton ... vi 29 43 Junction slack 10 m.h. 
115; | Widmerpool... ia 42 13 | 
118% | Plumtree os 44 45 | 
1214 | Edwalton ... ... ,, 46 53 | 
124 | Nottingham... ... arr) 3 49 51 | 


From Carlisle, the Glasgow and South-Western main- 
tains much the same level to Dumfries. After Dumfries, 
however, there is an ascent up Nithsdale to Carronbridge, 
18 miles, mostly at 1 in 200 and 1 in 150; and after an in- 
tervening descent of four miles, chiefly at 1 in 200, another 
rise of 10 miles with a ruling grade of 1 in 180 to 1 in 200. 
Here intervenes a generally level stretch of eight miles, in 
the middle of which is New Cumnock, and next follows 
a long descent at 1 in 175, 145, 180, 150, 100, 99, &c., for 
over 17 miles, extending nearly to Kilmarnock. Then 
come seven miles of steep ascent, much at 1 in 87 and 
1 in 75, followed by six miles generally level, after which 
11 miles of steep descent, beginning with three miles- at 
lin 70, 1 in 69, and 1 in 67, take the train to St. Enoch 
Station, Glasgow. 

In selecting specimen runs illustrative of the manner 
in which the service is performed in actual daily practice 
I have taken two which were done when the inter- 
mediate timings were slightly different from those in 
force during the season just ended, the journey times 
from terminus to terminus, however, being unaltered. 
I have chosen these as being the best that came under 
my notice. The only differences are that in the one case 
the stop between Leicester and Hellifield was made at 
Normanton, instead of at Chesterfield, and in the other 
the departure time was 1.30, instead of 2.10 p.m., and 
there was a slack through Bedford Station. 

Starting from St. Pancras the 10.30 a.m. dining-car 
train to Glasgow weighed approximately 185 tons, inclu- 
sive of engine and tender. The engine was one of Mr. 
S. W. Johnson’s splendid single-wheelers, with cylinders 
18} by 26, 7ft. 6in. driving wheels, and 160 lb. steam 
pressure. The banks of 1 in 168, 1 in 176, andi in 





177, were smartly climbed, and Toddington Summit 
(333 miles) was passed in 42} min. The 16-mile descent 
to Bedford was done at a comparatively moderate pace, 
occupying 14 min., as the avoiding line was used, which 
obviated the necessity of a slack through the station, and 





The maximum speed on the down 


saved fully 3 min. 
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grade did not exceed 74°4 miles per hour. Being able 
to attack the succeeding heavy rise at full speed, the engine 
made the ascent with remarkable ease, and Sharnbrook 
Summit was passed in 11 min. 26 sec. from Bedford, the 
distance being 10 miles, and the last five miles on an up 
grade of 1 in 119 and 1 in 100. A steady descent to 
Wellingborough was followed by a very smart run up 
the steep bank approaching Desborough, the speed never 
falling below 42 miles per hour up the long rise of 1 in 
132. Then came the usual swift descent to Market 
Harborough, a rush up the Kibworth bank at a minimum 
speed of 50 m.h., and then, the train being somewhat 
in advance of time, there was a very quiet descent into 
Leicester, the run of 99} miles from London having been 
made in 110 min. 50 sec. Bedford (49} miles) was passed 
in 56 min. 20 sec., and the run of 494 miles thence to 
Leicester occupied 54} min. exactly. 

Here the single-wheeler and two vehicles came off, 
one of Mr. Johnson’s fine coupled non-bogie engines with 
6ft. 9in. wheels and 18in. by 26in. cylinders taking posses- 
sion of the train, whose weight was now reduced to about 
160 tons. A particularly smart beginning was made, 
Trent being passed at slow speed (10 miles per hour) in 
21 min. 30sec. from Leicester (20} miles) in spite of a 
signal check at Ratcliffe Tunnel. But then came the 
customary succession of junction slacks, which consider- 
ably lowered the average. Nevertheless Normanton was 
reached in 98min. 8 sec. from Leicester (86} miles) and 
in 76min. 38sec. from Trent (654 miles), while Chester- 
field was passed in 55min. 53 sec. from Leicester (47 
miles); no higher speed than 64°2 miles per hour was run 
on this length. 

At Normanton another change of engine took place— 
one of Mr. Johnson’s later type, with 6ft. 6in. coupled 
wheels, cylinders 18in. by 26in., and leading bogie, coming 
on, while the load was increased to 190 tons. Having to 
thread its way through a maze of junctions—10 to 
. 15 miles an hour being rarely exceeded for two miles 
along the avoiding line past Leeds, and round some bad 
curves, as at Shipley—it was not surprising to find more 
than an hour occupied over the 45} miles from Normanton 
to Hellifield. This, however, included a dead stop of 
nearly three minutes’ duration for signals. 

At Hellifield some 53 tons of additional load came 
on from the Lancashire and Yorkshire connections, 
making a total of 243 tons. Two engines had to be used 
for the severe run to Carlisle. Both were 6ft. 6in. coupled 
bogie engines, but one had 18}in. cylinders, the other 18in. ; 
each had 26in. stroke and 1601b. of steam. Some very 
fine locomotive work was done up the Settle Bank, the 
15 miles, averaging 1 in 100, to Blea Moor Tunnel, being 
covered in 22 min. 19sec., the speed never falling below 
86 miles an hour anywhere on the long incline. After 
this all was easy, and both on the level length to 
Ais Gill and down the steep bank thenceforward only a 
moderate speed was run, the 764 miles from Hellifield to 
Carlisle being done, as it was, in 88 min. 41 sec, or nearly 
7 min. less than “schedule ” time. 

The Glasgow and South-Western Company next took 
charge of the train, one of Mr. James Manson’s newest 
engines and one of the late Mr. Hugh Smellie’s older type 
coming on. The two splendid engines were identical in 
dimensions of cylinders (18} by 26) and in diameter of 
coupled wheels (6ft. 9in.); both had 160 Ib. steam and 
leading bogies, but the newer Manson engine had a dome, 
which the older Smellie locomotive lacked. The latter 
acted as pilot up Nithsdale. Nothing wonderful was done 
as far as Dumfries, the 33 miles, generally level, occupy- 
ing 38 min. But the climb up Nithsdale was splendidly 
performed. The speed never fell below 40 miles an hour 
up that long stretch of 1 in 150, with a load of 220 tons 
behind the tender, and the heavy run of 58 miles from 
Dumfries to Kilmarnock was done in 65 min. 22 sec., 
in spite of more than a minute being lost by a signal 
slack near Mauchline Junction. A special stop was 
made at Dunlop Summit to put off the pilot and 
another by signal at Strathbungo, consequently the 
arrival at St. Enoch Station was 74 min. late, but the 
loss by signal stops and checks on the journey from 
London—wholly irrespective of the “service” slacks 
already mentioned—was fully 14 min., while the pre- 
scribed time at most of the stopping stations was 
considerably overstayed, so the locomotive work was 
distinctly praiseworthy. 

A run by the afternoon dining-car express vid Notting- 
ham was also highly meritorious. In this case the load 
was 145 tons, and the engine was one of Mr. Johnson’s 
7ft. din. single-wheelers with 18in. by 26in. cylinders. 
This trip was noteworthy through very high speeds being 
occasionally attained, particularly between Ampthill and 
Bedford on a falling gradient of 1 in 200. I have given 
the times of passing six successive mileposts on this 
length as showing some fast work, and I may remark 
that the dining-cars ran more steadily and smoothly at 
these high speeds than at any other part of the journey, 
although the running was admirably easy throughout. 
It will be noticed in reference to the appended “ log,” that 
Bedford was passed, at reduced speed, in 553 min., and 
Kettering in 83} min.—in spite of a slack for relaying 
which lost over a minute—the total journey of 124 miles 
without stop, London to Nottingham, being performed in 
2h. 19min. 40sec. The continuation of the trip calls 
for no special remark. 

From these notes it will be gathered by those who can 
appreciate their purport that, in respect of locomotive 
work, the Midland-Scottish service deserves much more 
credit than it usually receives at the hands of those critics 
who are unaware of the conditions under which it is con- 
ducted. Assuredly, the two day-services from London to 
Glasgow possess many features of high merit. 

It will be more convenient to treat separately the part 
performed by the North British Railway in the Midland- 
Scottish services. I may remark, however, that in my 
experience the North British share has been very credi- 
tably carried out, Mr. Matthew Holmes’ fine engines in 
all cases doing excellent work. 








THE EXPERIMENTAL ENGINES AT THE DUR- 
HAM COLLEGE OF SCIENCE, NEWCASTLE- 
UPON -TYNE, WITH SOME RESULTS FROM 
SAME.* 

By Professor R. L. WEIGHTON, M.A., Vice-President, 
Part II.—Some RESULTS FROM THE ENGINES. 

Ir is intended ultimately to make a complete series of trials, 

with a view to ascertain, with what accuracy may be possible, the 

relative efficiencies of working double, triple, an quadruple 


| 


| 


| 


expansion under various conditions as to ratios of cylinders, ratios | 


of cut-offs, crank angles, pressure, total expansion, revolutions, 
&c., and a considerable amount of data towards this end has been 
obtained. Up to the present time, however, only one series of 
trials has been fairly completed, viz., that dealing with quadruple 
expansion at a constant ratio of cylinders, and a boiler pressure of 
S10 1b. per square inch, the cylinders being 7in., 104in., 15}in., and 
23in. In conducting these experiments the writer very soon 
found the futility of attempting to hurry matters by varying more 
than one condition at a time, and he also realised the extreme 
wisdom of the logical axiom that general conclusions cannot be 
legitimately drawn from isolated experiments. 
factor is varied for any one experiment it is impossible to connect 
cause and effect in analysing the results. For instance, if the 
steam pressure, vacuum, revolutions, and crank angles be all 


altered for one trial, it would be quite impossible to oor the | 


exact share of each in the final result; also several individual 
trials very often present results quite inconsistent, and someti 
even contradictory to some extent. 

Hence the need for great care in the collection of data from 
which general conclusions are to be drawn. Only one problem at a 
time can be attacked, by having a series of trials all directed 
towards its solution, each trial differing from its predecessor in the 
variation of some one condition, or allied set of conditions, Only 
thus is it possible to eliminate accidental errors and irregularities, 
and to detect anything of the nature of a law in the results. The 





trial results here presented have been obtained by following this | 


method. They consist of two groups. In the first group the 
object aimed at was to ascertain how the economy of the engines 
was affected by variation in power, when the latter variation was 
brought about by means of expansion valves. This group will be 
referred to as ‘‘ expansion trials” or ‘‘ expansion results,” 
second group the object was to ascertain how the economy of the 
engines was affected by variation in power, when the latter varia- 
tion was brought about by throttling the steam as it entered the 
high-pressure steam chest, the high-pressure cut-off being retained 
constant. This group will be referred to as the ‘‘ throttled trials.” 
The general results obtained are tabulated in Tables I. and II., and 
are further elucidated in diagrams G and H. 
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DIAGRAM G 


Throughout the trials the only condition which was varied was, 
in the first group, the number of times the steam was expanded ; 
and in the second group, the initial pressure in the high-pressure 
cylinder. The revolutions were preserved throughout, as nearly 
as was possible at 140 per minute, by adjustment of the dyna- 
mometer sluices. The vacuum also was kept as near constant as 
possible at 24in. by regulation of the condensing water. The 
reason why it was kept so low was chiefly in order to economise 
water, which in Newcastle is expensive. As one vacuum was for 
our purpose practically as good as another, and as it was found 
more ditficult to keep a steady vacuum when the latter was high— 
due to fluctuations of pressure in the water mains of the city—it 
was deemed preferable to adopt a fairly low figure as a working 
vacuum, and to express the feed-water results in terms of some 
standard vacuum. The standard adopted was 26in.; the water 
used per horse-power is, therefore, reduced to this basis, the 
method of reduction being given in the Appendix. The manipu- 
lation of the water used in this fashion also serves to eliminate the 
disturbing effects of accidental or temporary variations in the 
vacuum in different trials. With a high vacuum, of course, less 
water is used per horse-power than is the case with a low vacuum ; 
but if the hot-well temperatures be taken into account, and the 
efficiency expressed in heat units per horse-power, the effects of 
the variation in vacuum will be eliminated from the resulting 
efficiencies, This is realiy what is done in this case. 

The trials were made with steam shut off from all the jackets, 
the intermediate receivers were all drained regularly into the hot 
well, the amount being measured in the process, and the cranks 
were set at right angles to each other in the sequence H, I, I,, L. 
Whatever leakage the jackets made—and it was very small 
indeed—also went into the hot well, and was measured. 

The expansion trials began with a cut-off in the high-pressure 
cylinder of 3in., corresponding to a total expansion—after allowing 
for the piston-rod areas—of 69°7 times, and terminated with a 
high-pressure cut-off of 134in., corresponding to a total expansion 
of 15°46 times. This latter cut-off was found to be the limit of the 
boiler power at 140 revolutions, and therefore a later cut-off was 
not possible. With the exception of the full boiler power trial, at 
least three trials were made at each degree of total expansion. 
Three trials were made with different cut-offs in the last three 
cylinders, viz., the two intermediate and the low pressure. The 
object of this was to obtain a mean result, the cut-offs in these 
three cylinders affecting the economic results considerably in some 
cases, This will be seen from the tables where the cut-offs are 
given, and it is also seen from the brake diagrams already referred 
to. The throttled trials were made in each case with the same 
dynamometer adjustment as the expansion trials which corre- 
sponded, and the steam was throttled in each case to such extent 
as gave practically 140 revolutions per minute. 

ith the exception of the last trial of the series, the high-pressure 
cut-off was allowed to remain constant at 12in. throughout all the 
throttled trials, and one trial only was run in each case, where 
three had been run in the expansion trials. In order to equalise 
conditions as much as possible, the cut-offs in the three last 
cylinders were made the same at each trial as was the case with 

e middle trial of the expansion series, The mean pressures of 
the indicator diagrams are reckoned by planimeter, and the power 
is calculated on the cylinder areas minus the areas of the piston- 


* Read before the North-East Coast Institution of Engineers and Ship- 
builders, December 19th, 1896. 
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rods, With iy to the question of intermediate expansion aboyg 
referred to, a fairly extensive series of trials were organised and 
carried out, with a view to discover, if possible, the best cut-offs 
in the three last cylinders for any given cut-off in the first cylinder, 
The results, however, showed several anomalies, which repeated 
experiments have, so far, failed to account for, and the writer is 
therefore unable to present the results in any useful form at present, 
The differences in the quantities dealt with are small, and the least 
change occurring in the conditions during a trial or between two 
trials would seem to be sufficient to utterly confuse the results, 
Further and more discriminative trials will therefore be necessary 
to elucidate this point. 


CONSTRUCTION OF DIAGRAM G, 


The tables give the results of each trial individually in the form 
of heat-units ee and in pounds of water used, for cach 
horse-power realised, both indicated and effected. It will be 
noticed that there are considerable irregularities in some of the 
results, though there is a decided and fairly consistent general 
tendency in one direction. It was found impossible to represent 
on a diagram the water consumption per horse-power direct from 
the tables, recourse was therefore had to a method which corrects 
minor irregularities, and at the same time represents graphically 
the gist of the results in a fashion more trustworthy than separate 
figures tabulated direct from separate trials can possibly do. This 
method is carried out in Diagram G by plotting to rectangular co. 
ordinates, not only the powers and mean pressures, but also the 
total quantity of water used per hour as reduced to the standard 
speed of 140 revolutions per minute, and a standard vacuum of 
26in. As effective horse-power is the real index of efficiency, the 
results are plotted to a base representing the loads on the dynamo. 
meter, the other base scales being subsequently inserted simply for 
reference, and not being necessary in the construction of the 
diagram. 

(1) On a base of brake loads, the mean pressures reduced to the 
low-pressure cylinder are plotted. The points will, of course, lie 
on a straight line—the loads, plus a constant, being proportional 
to the mean pressures at any given brake yee _At con- 
stant revolutions, indicated horse-power will proportional to 
mean pressure. In this case, at 140 revolutions, indicated horse- 
power equals 5°25 times the mean pressure. ‘We therefore get the 
straight diagonal lines marked indicated horse-power and mean 

ressure, with their appropriate scales for power and pressure. 

he point on the vertical mean pressure scale, through which this 
line passes—when produced—at zero brake load, indicates the 
initial friction of the engines. For the expansion trials it amounts 
to 2°7 lb. per square inch of low-pressure piston, and for the 
throttled trials to 2°1lb. per square inch. . : 

(2) The effective horse-power at constant revolutions varies as the 
brake load ; and in this case, at 140 revolutions, it equals the brake 
load, divided by 6°25. This gives 
the lower diagonal line marked 
effective horse-power and brake 
load, to which the same scales 
apply as for indicated power and 
mean pressure. This line necess- 
arily takes its rise from zero 
brake load, and one line represents 
both groups of trials, as the posi- 
tions of the black and red spots 
respectively will show. The ver- 
tical distance at any load be- 
tween the lines of indicated 
horse-power and effective horse- 
power shows the horse - power 
absorbed in driving the engines 
at that load, without doing any 
useful work, At 140 revolutions 
it amounts to an average of six- 
teen horses for the expansion 
trials, and thirteen horses for the 
throttled trials ; it increases very 
slightly as the powers increase, 
as shown by the divergence of the 
lines, 

(3) The total quantity of water 
used per hour is laid down to the 
same as the others. It will 
be seen that for the expansion 
trials the observation spots lie in a curve, while for the throttled 
trials they are approximately in a straight line. This peculiarity 
was first poin out by the late Mr. Willans, and the writer has, 
so far at least, found the straight line to represent the law with 
wonderful accuracy when the steam is throttled, though there does 
seem to be a tendency of the spots to rise above the straight line at 
the lower powers. However, it is not —_— to draw aught but a 
straight line through the points; and, on the other hand, for the 
expansion trials it is not possible to draw aught but a curve through 
the points. . 

(4) The water used at indicated horse-power and per effective 
horse-power is next plotted to a scale which is made to read from 
the top downwards, so that the resulting curves may at the same 
time represent relative efficiencies, These curves are deduced 
from the lines just laid down, viz., those of total water used, and 
those of horses’ power. In no other way could they be got at all 


regular in outline. 

6) Below the scale of brake loads other two scales are given, th? 
one denoting mean pressures, and the other total expansions of the 
steam. These two scales are drawn in correct position for tho 
expansion trials only, and are given in order that the water used 
per horse-power at any mean pressure or total expansion may be 
determined by inspection, 

DEDUCTIONS FROM THE RESULTS SHOWN ON THE DIAGRAM, 

Many deductions might be drawn from the results of these trial’, 
but the principal are probably these :—First, the efficiency of th» 
engines as represented by water used, or units of heat expended, 
per effective horse-power, rises as the power rises for both the 
expansion and the throttled conditions, and does not attain a 
maximum up to at least a power corresponding to a total expan- 
sion of about sixteen times, and a cut-off in the high-pressure 
cylinder of 75 percent. of the stroke. The variation in efficiency, 
which is associated with variation in percentage of full power 
exerted, is illustrated on diagram H. This diagram is deduccd 
from the curves of ‘‘ water per effective horse-power ” on diagram 
G, “full power” being assumed to correspond with a total expan- 
sion of about twelve and a-half times, and a mean pressure of abcut 
40lb. The efficiency of the ‘‘ full power” is assumed to be unity. 

In this diagram the expansion and throttled curves are both shcwn 
to the same scale of as This is not quite in accordance with 
diagram G at maximum power end of the scale, but the error 
involved is so small as to be practically — for our present 
purpose. It will also be observed that the curves, like those of 
G diagram, are extended beyond the range of the highest power 
trials made. This liberty seems to be justified by the fact that the 
curves of water used per effective horse-power on diagram G show 
no indication of changing their character and turning downwards. 

Secondly, the water used, or units of heat expended per 
indicated horse-power, are for the expansion trials very nearly 
constant over a wide range of power, viz., for all powers above thit 
corresponding to forty expansions, or about 19 lb, mean pressure. 

a for all powers that lie between the total expansions «f 
85 and 20, i.e , between mean pressures of 9 and , reduction «f 
power by means of throttling is less economical than by means 
of expansion valves on the high-pressure cylinder. Beyond these 
limits, however, there seems to S some advantage in favour of 
throttling. This is intelligible for the lower powers, but why there 
should be any advantage due to throttling at the higher powers 
is difficult to understand. This is the point which appears to the 
writer to be somewhat doubtful, and to require further study and 
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confirmation. It does not, fortunately, affect the validity of the 
principal deductions afforded by the trials, 

Broadly speaking, and in Unsung terms, the practical lesson 
which, above all others, would seem to be taught is, that enyines 
should be made small for the power developed, So far as these ex peri- 
ments go they cannot be made too small. Assuming, however, for 
the moment that a total expansion of 15 measures the limit of 
smal!ness, the following comparison is significant. 

Lot it be assumed that we have two sets of quadruple-expansion 

engines, each transmitting, say, 1000 effective horse-power, with 
he same stroke and at the same revolutions and boiler pressure. 
Lat each set be exactly similar to the other in all respects, except 
in one particular, viz., in the number of times to which the steam is 
expanded, Lot No. 1 engines expand it fifteen times, corresponding 
to 35 1b, mean pressure, and let No. 2 engines expand it thirty- 
six times, corresponding to a mean pressure of 20 lb. per square 
inch. Then, assuming a common — speed of, say, 490ft. per 
minute, the low-pressure cylinders of the first engines will be about 
52in, diameter, and that of the second engines 7lin. diameter ; 
and the smaller engines will require 64 per cent, less water than 
the larger ones in a given time. The boilers of the smaller engines 
may therefore be made 64 per cent. les than these of the larger 
engines, without sacrifizing apy boiler efficiency, 


the writer has to thank Mr. R. M. Ferrier, B Sc., and Mr. A. L. 
| Mellanby, A.Se. 
APPENDIX. 

The feed-water used is reduced to a standard vacuum of 26in. 
from the recorded observations as follows :— 

Let W = the total pounds of water discharged per hour from 
the air pump hot well as actually measured, ‘ v., including receiver 
and jacket drains. 

Lot H = the units of heat expended per hour, 

Let T, = the total heat per pound of saturated steam—above 
0 deg. 'ah.—corresponding to the pressure in the high-pressure 
cylinder steam chest as recorded. 

Let ¢, = temperature of the hot well as recorded. 

Let 121 deg. = temperature of condenser corresponding to a 
vacuum of 26in, 

Let =the pounds of water used per hour reduced toa 
standard vacuum of 26in, 

Let 7 = the pounds of water used per horse-power per hour 
reduced to a standard vacuum of 26in. 

Then, assuming that the engines are responsible for the heat 
expenditure which takes place between the temperaturcs of the 
high-pressure steam chest and the hot well, but that they are not 


TABLE L.—Power Regulated by Expansion Valves, 


Results arranged in the order of degree of total expansion ; the boiler pressure, revolutions, and vacuum being 
preserved throughout as nearly as possible constant at the following values, viz.:—Boiler pressure, 2101b. per Lo 
Cylinders, 7in., 10}in., 154in. and 23in,; stroke idin, 4 

All receivers drained into hotwell, 


square inch ; revolutions, 140 per minute; vacuum 24in. 
Sequence of cranks—as shown—jacket steam shut off. 
above the atmosphere, 


























re 
oO 
5 


All pressures given 


{OD 


Pounds of 











5A z Pr 
= 2 . ‘ 4 BS & water used per 
SEMe ts pe é % 3 F deat units used hour (reduced to 
Dete, Geae 1 cylinders. fy 4 - 2 z LHP. eH p. E-H-P. per minute per a standard 
‘ a AES . a 7 2 g LAP. vacuum of 26in.) 
8045 32 m3 sis ple pene...) ae 
= P i h. Jp I foo] ° 1.H.P. | E.H.P.| 1.H.P. | £.H.P. 
in. in. in. in. \lb. per Ib. per in. in. 
sq. in. sq. in. 
Nov. 13th : 6 6 6 | 209°8  204°7 29°5 | 24°76 59°74 44°56 "746 270°5 362 °6 14°6 19°56 
S 8 8 8 | 208°8 | 203°2 29°5 | 24°20 66°49 50°77 “763 261°5 342°6 14°1 18°45 
aa 3 10 10 10° 210°6  203°1 29°S | 24°24 68°29 53°37 “781 261°4 334°5 14°1 18°05 
Oct. Oth 46°4 44/6) 6; 6} 211 244 140°: 16°04 | 84°44 67 ‘793 250 316 13°49 | 17°05 
, 46°4 4) 8; 8; 8; 2u 206 47°5 16°99 | 94°06 | 77°34 “$22 237 289 12-79 1529 
46°4 4, 10 10 10° 210 20471 150°0 17°23 96°99 SO°76 “832 238 286 12°84 15°44 
Oct. 16th 34°8 6 8 8 8 | 209°8 | 203°6 | 3) 23°95 142°17 | 19°€0 | 106°14 | 89°36 “84 239 285 12°90 15°38 
, + 848) | «6 110,10 10! 210 | 203-9 | 3) | 238-81 144 20°21 10016 | 92°56 “sds | 242«| «O85 13-06 15-88 
os 34°38 6 2 2} 12 | 200°7 | 238°1 30 23°70 =143°63 | 20°29 | 108°82 91°82 “843 245 21 13°22 15°77 
Nov. 6th 7 9 9!| 9} £09°2 | 205 30°1 | 24°07 | 1388°13 | 22°77 | 118 103 °21 "S74 243 278 13°11 15°00 
= i 10 10 10) 20)°7  -295°4 80°1 | 28°99 | 189°5 23°22 | 121°46 | 105°75 “870 241 277 13°00 14°94 
os 7g | 10 | 12; 12 | 203 202°4 3)°1 | 24°19 = 138°85 | 23°12 | 120°15 | 104°02 866 243 280 13°11 15°20 
Uct. 23rd ” Y ” 9/1 29°7 | 204°7 29°6 | 24°02 | 144°73 | 25°86: 140°34 | 122-2 S71 236 271 12°73 14°62 
‘ 9 11 | 11 | 11 | 200°5 | 205 29°6 | 24°19 | 146°66 | 26°26 | 144°46 | 126°56 “876 241 275 13°00 14°S4 
9 1L | 13/18 2.0 205°5 29°6 | 23°83 | 143°2 25°98 142°55 | 125°44 "$79 245 273 13°31 15°00 
Oct. 30th ..  -19°8 10} | 10, 104 103 208°7 202 29°5 | 23°92 | 140°1 28°98 | 152°55 | 137°32 “900 243 270 13°12 14°57 
Noy. 6th 19°8 104 | 12 | 12 | 12 | 200°6 | 202°7 30°1 | 24°12 | 139°93 | 28°99 152°10 | 188°95 “913 244 268 13°17 14°46 
202 2 2 9°93 | 28°s 2 88°95 91% 2 § 3 4°46 
+ --| 19°8 104 | 12 18 | 18 210°1 | 203-9 30°1 24°24  140°6 29°18 153°94 | 138°50 *S¥9 245 $72 13°22 14°68 
Nov. 23rd 17°4 12 105, 104 104 208°2 1199's 30°1 | 24°03 | 139°8 31°08 163 145°12 “820 234 263 12°63 14°20 
Nov. 13th 174 12 12 | 12 | 12 | 208°6 | 201°72 | 20°5 | 24°24 | 141°7 32°02 =170°2 152°74 "S97 242 260 13°06 14°55 
‘ 2 21 29°% 24°2 7 2°02 70°2 52 897 2 if b 4°55 
174 12 12, 135 13) 20971 | 291°5 ve) 24°2 139°23  31°5 164°47 = 149°56 909 249 273 13°44 14°74 
Nov. 23d 15°46 | 18h | 12 | 12 | 12 | 207 20)0°7 30°1 | 24°09 148°97 |= 33°72) «-:188°45 | 168°93 "S96 237 204 12°79 14°25 
TABLE Il.—Power Regu ed by Throttling. 
Results arranged in the order of degree of total expansion—conditions same as for Table I. 
= 2 3 Pounds of 
3° =2 ff 3 §= z : water used per 
) 2 2, Cut-offs z $3 2 a |Heat units used hour (reduced to 
: 09 Fa fs in cylinders. 2 $2 z = LH.P. E.H.P E.U.P.! per minute per a standard 
3. 3 be ~~ = 5 5 | si ale mae vacuum of 26in.) 
ag 22 5 eh = s | : per 
4273 ie i aT ae 
aa H. | I. | Ip.) L a - LE.P. E.H.P.; .H.P. E.H.P. 
in. |in. in. | in. Ib. per Ib. per in. in. 7 
z . | sq. in. sq. in. 
Novy. 16th . 69°7 12 | 8 8 8 2l‘l 83°64 29°7 «24°05 64 82 51°95 $01 295 E€s 15°9 19°9 
46°4 12 | 10 10 | 10 | 201-4 102-14 | 29°7 | 24°35 | 144°5 | 15-28 | 82-81 71 02 857 274 $20 14°83) (17°31 
Nov. 20th.., 34°8 12 | 10 10/ 10 201°8 133°3 29°65 24°16 | 143°1 19°77 | 106719 92 95 *875 256 292 13°83 15°78 
aes | 
” ; 27°87 | 32 | 10 10) 10 | 2000-7 144°7 29°65 24°15 | 141°0 21°4 113 21, 101°02 *892 255 2385 13°78 15°46 
23 °2 12 uM} DD 11 | 200°] =168°38 | 29°65 24°09 | 143°6 2497 | 1384 48 120 07 892 47 27 13°35 14°97 
19°8 12 12 12 | 12 | 200°4 + 192°3 29°65 23°95 | 141°8 30°08 | 160 02 +141 °69 “835 238 269 12°&6 14 53 
Nov. 23rd . 17°4 134 } 12 12 | 12 | 200°3) :185°2 30°1 = =24°07 | 140°73 , 30°7 162 


For details of the calculation see Appendix. This illustration is, 
of course, an extreme case, but it is purposely chosen so, in order 
to emphasise the illustration. The writer is quite aware that the 
lesson here taught is not altogether new, but he thinks that its 
significance and importance are, as a rule, not fully realised in 
marine engineering practice. It will be noted that the smallness 
of size of cylinders above referred to is not secured at the expense 
of piston speed, or by the sacrifice of any desirable quality in the 
engines. Small size, other things equal, is desirable, and small 
size follows from a diminution of total expansion, with the con- 
Sequent increase of mean pressure. This in itself would be a gain, 
but when it is associated with economy of fuel the importance of 
the matter is obvious, 

_In conclusion, it is to be clearly borne in mind that the results 
given in this paper are applicable in their quantitative or absolute | 
aspect to the engines from which they were obtained, and to these 
enginesalone. But in their qualitative or relative aspect there seems 
no reason why they should not apply to all engines of the same | 
type, whatever their size, when the same conditions are fulfilled. 
And, in regard especially to the economical effects of working at 
less than full power, there seems no reason why the conclusions 
drawn should not apply in a general, though possibly modified, 
degree to triple, and even double-expansion engines. The exact 
degree to which they do apply can, of course, be determined only 

Y.€xperiment on the type in question. One point further the 
writer feels he ought to refer to; and that is, that in his opinion 
these results cannot be made to yield any reliable information as to 
the relative economy of triple versus quadruple expansion. Indeed, 
any comparison which may be instituted between the absolute | 
dan Consumption of these engines, and that of other engines of | 
pag design and size, worked or tested under different con- | 
ee cannot possibly be expected to yield any trustworthy | 
information, Where the possible differences are comparatively | 
minute, absolute identity of circumstances and conditions are 
essential before valid comparisons can be made between one 
yer: of working and another. Even with any one engine it is 
difficult to secure this identity of conditions ; with different engines 
it is practically impossible. 

r ; or valuable and indeed indispansahle help rendered in taking 
nd calculating indicator diagrams, and for assistance in many ways, 
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responsible for losses of heat which may occur in the steam pipe 
or in the feed pipe, we have— 
H = W (T,-¢ts ) 

and Q= — He ‘ 
(T, —121) 

a, oe W (1) - mi) , 
LHP. EH.P.  (T,-121)1.H P. or E.H.P. 

The following shows the details of the comparison made on 
page 104. As in diagram H it is assumed that ‘‘ full power” has 
an efficiency of unity and a mean pressure of 40 lb., corresponding 
to about twelve and a-half expansions :— 
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Ir was long before any outward and visible signs could 
be observed in St. John’s Wood of the coming of the Manchester, 
Sheffield, and Lincolnshire Railway’s new line to London, Now, 
however, nearly all the clearances have been made, and the row of 
houses facing Marylebone-road, which stood upon the site of the 
proposed facade to the new terminus, has at last disappeared, 
leaving a great gap in the ranks of houses right away to St. John’s 
Wood-road. Dorset and Blandford squares have just disappeared, 
and, together with them, Boscobel-gardens, and a whole congerivs 
of noisome slums. Now, therefore, the average Londoner, whose 
invincible scepticism is proof against descriptive articles, can see 


HARBOURS AND WATERWAYS. 


THE opening of Parliament seems a fitting opportunity té 
give a summary of the Dock and River Bills which are likel 
to occupy the attention of the committees during the presen 
session. 

The principal fight will probably occur over the Welsh 
Bills. The Bute Dock Company is again seeking powers to 
absorb the Rhymney Railway, and to make the dock and 
railway a joint concern. A similar Amalgamation Bil] was 
brought forward last session, and passed the Committee of 
the House of Lords, but failed to obtain the sanction of thé 
Committee of the Commons. During recent years several 
instances have occurred of railway companies becoming the 
owners of existing docks, and on the face of it there does not 
seem any reason why a dock company should not in like 
manner become the owner of a railway. Anyway, the Bute 
and Rhymney companies seem to think that it will be to 
their mutual advantage to run as one concern, and that it 
will put them in a better position to compete with the Barry 
Company, which from the first has controlled the docks, and 
the railways connecting them with the coalfields. The 
Bute Company also proposes to obtain powers to construct a 
low-water pier near the Roath Dock, and to divert the river 
Taff, the estimated cost of the pier works being £68,200 and 
of the river diversion £29,700. The pier is intended to run 
from nearly the middle of the Roath Dock and to terminate 
below low water, and is intended principally for the accom- 
modation of the passenger traffic, and will be connected with 
the Taff Vale, Rhymney, and Great Western systems by a 
railway running out to the end of the pier. It is aleo pro- 
posed to change the name of the company to “ The Cardiff 
Railway Company.” 

The promoters of the Windsor Dock have again brought 
forward the scheme which was rejected last session for the 
construction of a deep-water dock on the mud flat near 
Penarth, in order to obtain a better outlet for the export 
from the collieries situated along the Taff Vale Railway. 
This proposal is backed up by the Taff Vale Company, and 
will no doubt be again opposed by the Bute and Barry com- 
panies as it was last session. Some alteration in the position 
of the dock has been made to meet the objections raised, but 
practically the scheme is the same. The capital of the 
company is placed at £825,000, with borrowing powers up to 
£275,000. 

By the Alexandra (Newport) Dock and Railway Bill it is 
proposed to surrender the lease of the Alexandra Docks and 
Railway Company undertaking to the Newport Dock Com- 
pany, and to authorise a transfer to the ccmpany of the 
Pontypridd, Caerphilly, and Newport Railway. Power is 
also taken to raise £165,000 preference stock. 

The Llanelly Harbour Trust has a Bill for amending one 
of the clauses of the Act obtained last year, so as to exempt 
goods imported into or exported from Burry Port from 
certain dues. 

The Neath Harbour Bill is for extending the time for the 
completion of the authorised works for enlarging and im- 
proving the harbour; and the Mumbles Railway and Pier 
Bill is also for an extension of time for the completion of the 
pier authorised in 1889. 

The North-Eastern Railway Company promotes a Bill dea!- 
ing with its docks both at Hull and Middlesbrough. By 
the Act under which this company obtained powers to acquire 
the property of the old Hull Dock Company it bound itself 
to expend within a certain time £500,000 in improving the 
docks, and this scheme is in fulfilment of that pledge ; by the 
present Bill it is proposed to construct a river wall, extending 
along the river frontage for about two miles and projecting 
out into the Humber for about 100 yards. The existing tidal 
basins of the Humber and Albert Docks are to be enclosed 
end converted into a dock, in order to give access from the 
Albert Dock to those lying between it and the river Hull at 
all states of the tide. A new lock, 600ft. long, SOft. wide, 
and having 13ft. on the sill at low water and 36ft. at high 
water spring tides, is to be constructed for the Albert Dock, 
and also a new lock 260ft. long for the Humber Dock. This 
is to be brought out to the face of the new river wall and to 
open out directly into the tideway, instead of into the tidal 
basin, as at present. The construction of the river wall will 
involve the bringing forward also of the Victoria Pier, which 
is the landing-place for the ferry boats of the Manchester, 
Sheffield, and Lincolnshire Railway, connecting its system 
between Yorkshire and Lincolnshire. There is not likely to 
be much opposition raised to the new river wall by the 
Humber Conservancy, but there are several points between 
the Corporation of Hull and the company, as to the Victoria 
Pier and other matters, which are still the subject of nego- 
tiations. The greatest opposition will probably come from 
those interested in the canal and up-river traffic and the 
owners of barges and fly-boats. These craft at present make 
use of the tidal harbour at the entrances to the Albert and 
Humber Docks, to a very large extent as a place of shelter 
while they are waiting to get into the docks, and when this 
is done away with there will be nowhere for them to lie but 
in the river, where the current runs very strong on the flood 
tide and the water is very rough in certain conditions of the 
wind and tide, and where they are liable to danger, owing 
to the large number of steamers navigating the river. 

Power is also sought in the same Bill to extend the docks 
at Middlesbrough from sixteen acres to twenty-six acres, and 
to make a new lock 80ft. wide, with a depth of 33ft. at high- 
water spring tide and 28°75ft. at neap tide. The entrance 
channel between the dock and the river is also to be deepened 
to 2ft. 3in. below the sill of the lock. 

The Tyne Commissioners are promoting a Bill for enlarg- 
ing their powers with respect to the removal of wrecks and 
obstructions, for creating new stock, for extending -the time 
for the completion of the Tyne Improvement Works for a 
further period of ten years; also for power to acquire and 
work ferries. They also seek power to compel riparian pro- 
prietors to keep their property from being washed away cr 
falling into the river. This part of the Bill appears to ke 
opening out rather a wide liability, and must cast on the 
owners of property very great expense in maintaining their 
frontages, and will probably lead to the Bill being op- 
posed. The extension of the period for the completion of 
the works is no doubt rendered necessary owing to the con- 
dition of the North Pier, which for some time past has been 
causing very considerable anxiety to the engineer and the 
commissioners. 

The Mersey Docks and Harbour Board have a Bill for 
power to extend the Wallasey }'loating Landing Stage at a 
cost of £90,000; the Birkenhead Corporation for power to 
purchase the Rock Ferry and New Ferry ferries, and to con- 





for himself how vast is the site preseatly to be occupied with tke 
goods and passenger stations of a great railway. 





struct a new pier and floating landing stage, and to borrow 
£38,000 for the purpose; the Manchester Ship Canal for 
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power to mortgage some of the surplus land and to grant 
leases for the erection of warehouses. 

The Bristol Corporation apply for powers to connect the 
docks with the Harbour Railway of the Great Western Com- 
pany by a swing-bridge across the Avon and railway, and also 
to confer powers on that company as to the construction, use, 
and maintenance of certain railways connected with the dock. 


The estimated cost of the works is £199,000, and power is | 


sought to borrow £150,000 for general dock purposes. 

The Cowes Harbour Bill is for incorporating Harbour Com- 
missioners for the harbour and roads, and to confer upon them 
powers for improving the harbour, and also to vest in them 
the harbour of Newport. The proposed borrowing powers 
only amount to £10,000. 

The Brading Harbour and Railway is to enable the com- 
pany to transfer the railway to the Isle of Wight Company. 

The Hastings Harbour Bill is for the purpose of obtaining 
power to construct in connection with the new harbour now 
in progress a sea wall, 1150ft. long, near the fishermen’s 
church, and to abandon the jetty and landing place authorised 
by the present Act. 

The King’s Lynn Corporation promote a Bill for creating a 


| Donald Quay light tower. 


powers now exercised by the Harbour Mooring Commissioners | Trust, strongly objects. 


and other bodies; for defining the limits of compulsory 
pilotage ; for levying dues ; and for borrowing £40,000. 

The Clyde Navigation Bill is merely to extend the time 
limited for the compulsory purchase of land, and for the 
completion of a railway authorised in 1891. 

By the Kilpatrick Dock Bill it is proposed to construct a 
new dock on the Clyde in the county of Dumbarton, near 
It is promoted by Col. Denny, 
Mr. Wylie, M.P., Mr. Crum Ewing, and others. It is con- 
sidered a grievance that while the coastline of the county 


| has a length of sixty miles, it has only one dock, and even 


Harbour Conservancy for the port, and for taking over the ' 


that is now out of the running for large vessels. The pro- 
moters believe that the proposed dock “ will be of enormous 
benefit to the trade of the county.” The Corporation of 
Glasgow and the Clyde Trustees appear, however, to take 
a different view as to the necessity for this dock, and will 
most probably oppose the Bill. 

The Boness Harbour Bill is being promoted for the purpose 
of transferring the docks and harbour from the present 
Trust to the Caledonian Railway Company. To this the 
North British Company, which has a considerable interest in 
the harbour, and is represented by four members on the 
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The representatives of the North 
British Railway, at a recent mecting of the Board, 
endeavoured to get a resolution passed to the effect that the 
Commissioners should oppose the Bill; but as there was an 
equal number of the Burgh members present, and the chair- 
man has no casting vote, the matter was referred to the 
Sheriff, who decided against the North British Company. _ 

The Caledonian Railway rane. rd is promoting a Bill 
for power to form a deep-water channel and locks, entering 
the Firth of Forth about 500 yards below the present en- 
trance to the Carron River. The dock is to be thirty-two 
acres in extent, with the lock sill laid deep enough to allow 
of vessels entering at all states of the tide. Considerable 
difficulty has been experienced, ever since the construction 
of the last docks, in keeping open the approach to the river 
Carron, and it has been found necessary to abandon th 
entrance, except for the smaller class of vessels; and also, 
owing to the constantly increasing trade, to provide further 
accommodation. 

The Bill of the Dublin Port and Harbour Board is for the 
purpose of enabling the Board to raise £750,000 for the im- 
provement of the port, but the works to be carried out are not 
specified. The dock dues are to be revised so as to bring 0 





















ar — eee eoerrses mm ee ee a er 


"= oo es 











Jan. 29, 1897. 


FAY’S BALANCED VA 


L, 


THE ENGINEER 


VE FOR 


LO C OFM OTIVES 


QUE 


LS 


further income, the present revenue being found insufficient 
under the existing management for the purposes of the 
harbour. They also ask for powers to purchase ferry rights 
trom the Corporation. The alteration of the dues is strongly 
opposed by the trades. At present the revenue does little 
more than cover the expenses, and, if three-quarters of a 
million is to be expended, the increased interest will have to 
be obtained either by increased business or increased taxa- 
tion on the shipping and merchandise. It is anticipated that 
the new dues will bring in £40,000 a year. 








BALANCED VALVES FOR LOCOMOTIVES. 





Ix our last impression we called attention to the Richardson 
balanced slide valve, and we now illustrate an improvement 
patented by Mr. Henry Roland Fay, of Boston, Mass., 
U.S.A., the object of which is to reduce back pressure in loco- 
motive cylinders and other engines which use the exhaust for 
artificial draught purposes. This is an improvement on the 
Fay-Richardson valve, which was illustrated in Tur 
ENGINEER in June, 1896. 

The improvement is shown in connection with the Richard- 
son balanced valve, which, though not much used in this 
country on locomotives, has been known in the United 
States for the past twenty years, and at present is used 
almost exclusively on all the railways in the United States 
and on stationary and marine engines. 

The method of balancing was fully illustrated in Tue 
ENGINEER above referred to, which showed the exact method 
used by one of the best railways in the States with the 
proper design and fit of the packing strips, and so forth, and 
with proper relief valve on the steam chest. 

It is not unusual for large cast iron valves working under 
1601b. to 190 lb, steam pressure to run for two or three years, 
and even longer, without facing or leaking, making 200 miles 
per day, and using three pints of cylinder oil; and taking 
into consideration that in the United States smaller driving 
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wheels and larger valves of cast iron, with longer valve travel, 
are used than is customary in this country, this is a very 
excellent result. 

In applying the improvement for back pressure release an 
open-top Richardson valve is used. The open top is not a 
new feature, as it has been adopted by some of the largest 
builders of locomotives, and used on many railways in the 
States for some years past. 

The improvement consists in putting a port across the 
middle of the shield or cover plate, which forms part of 
the Richardson balanced valve, and making a wall between 
the steam chest cover and shield round the port in the shield, 
which is steam tight, to live steam in the chest, and attach- 
ing an extra exhaust pipe to the opening in the chest cover, 
which may lead into the chimney to discharge, or on the 
outside of the funnel, if desired, in the case of an outside 
cylinder engine. In this pipe, if desired, a regulating valve is 
placed, which can be operated by the engineer. 

The aim of the inventor has been to reduce back pressure 

without interfering with the blast on the fire, as it will be seen 
that the initial exhaust is not affected, as the extra exhaust 
Port is not opened until the piston is near the end of the stroke. 
But the arrangement will suffice to reduce back pressure, and 
add to the efficiency of the engine without interfering with 
the blast of the engine, especially in engines where it is 
necessary, as in the States, to run with small nozzles to 
obtain a sharp blast. 
’ The width of this strip or exhaust valve may be more or 
€ss, which will give a corresponding later or earlier opening 
and closing of the extra exhaust port, the proportions of 
Which can only be determined by practice on different 
designs of engines. 

= 18 an important point that the cpenins of this port takes 
Place when the piston is ata standstill, and at the com- 
mcement of the return stroke, so that it does not affect 
i © regular exhaust or blast; and it is claimed that more 
nside lap, which means more expansion, can be used than is 
Possible with & common valve, which must necessarily give 
eae economical results for work which many engines have 
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This improvement does not in any way conflict with the 
compression release, which has been previously illustrated. 
The following extracts from Mr. Fay’s specification will, with 
the illustrations, make the construction of the valve clear :— 

“Figs. 1, 2, 3, and 4 illustrate the adaptation of my inven- 
tion to a locomotive cylinder provided with a balanced D 
vaive of the Richardson type. Fig. 1 is a vertical central 
sectional view of the upper half of a locomotive cylinder. In 
this view the piston and valve are shown in their approxi- 
mately correct relative position directly after the admission 
of steam, as indicated by an arrow, into the back end of the 
cylinder, the direction of travel of both piston and valve 
being indicated by means of arrows. The path of the 
exhaust from the front end of the cylinder into the exhaust 
cavity of the valve, and from thence, in two directions, into 
the regular exhaust port and cavity and into the auxiliary 
exhaust port, is shown by means of arrows. Fig. 2 is a full 
plan of the valve. Fig. 3 is an inverted plan of a portion of 
the shield or balance plate showing the extra exhaust port. 
Fig. 4 is a cross central sectional view of the cylinder shown 
in Fig. 1, the valve being placed in its central position upon 
the valve seat. 

“The following is a description of my invention as applied 
to a locomotive cylinder provided with a balanced valve, as 
illustrated by Figs. 1 to 4 inclusive :— 

“The cylinder 19 is provided with the following, which are 
all of the ordinary construction and arrangement: back 
admission port 20, main or regular exhaust port 21, front 
admission port 22, valve seat 23, and steam chest 24. The 
D valve 25, of the Richardson open-top type, is provided with 
the usual balance strips 26 and the valve rod 27. The valve 
is provided with the usual amount of outside and inside lap 
and with the exhaust cavity 28, within which is the auxiliary 
exhaust port trough or bridge 29, which is an integral part 
of the valve, and it is designed to receive the auxiliary exhaust 
port valve or strip 30, which is kept in its position in contact 
with the shield 31 by means of the spring 32. 

“The steam chest cover 33 of the cylinder is provided with 
the shield or balance plate 31 and the auxiliary exhaust port 
pipe 34 and the auxiliary exhaust regulating cock 35. This 
cock is provided with a lever 36 and the rod 37, and it is 
designed to be operated by the engineer in a manner similar 
to the operating of the usual cylinder cocks. The shield is 
provided with the auxiliary exhaust port 38, through which 
the auxiliary exhaust may pass into the auxiliary exhaust 
cavity 39, which is steam tight as far as direct steam pres- 
sure is concerned, and then into the atmosphere, through the 
auxiliary exhaust port pipe 34, which is designed to be run 
outside or inside the smokestack as a matter of convenience. 
The auxiliary exhaust port valve is provided with the shallow 
groove 40, which is designed to permit the escape of the 
water of steam condensation within the auxiliary exhaust port 

ipe. 

3 The operation of my invention, referring particularly to 
Fig. 1, is as follows: When steam admission takes place 
into the back end of the cylinder, and when, as shown in 
the drawings, this admission of steam takes place before the 
piston has completed its stroke, in which case this admis- 
sion is usually called pre-admission of steam, then the aux- 
iliary exhaust port commences to open, and at this point in 
the travel of the valve it will be observed that the front 
admission port is nearly opened and is doing nearly its full 
capacity duty in permitting the passage of the exhaust steam 
from the front end of the cylinder into the regular exhaust port 
and cavity. When the back admission port is about half open, 
then the auxiliary exhaust port will be wide open, at which 
time the actual area of opening of the auxiliary exhaust 
port will be about equal to the area of the regular exhaust 
pipe tip, as usually constructed at its top, thereby giving an 
exhaust efficiency of about double as compared with the 
common type of engines. The auxiliary exhaust port will 
not close until steam admission cut-off from the back end 
of the cylinder takes place. This valve operates in all par- 
ticulars in a like manner for each end of the cylinder, or for 
the complete cycle of pre-admission, admission, cut-off, ex- 
haust opening, and closure. 

“Tt is obvious that if the exhaust opening is doubled in area 


| the back pressure will be greatly lowered or reduced.” 








A NEW SECONDARY BATTERY. 


A NOVEL form of secondary battery is the Headland, an 
improvement upon the plate batteries which had until 
recently been regarded as the ultimate form for storage of 
power. Patented in the United Kingdom, the chief coun- 
ties of Europe, and in Canada, it is built up in an entirely 
new manner, which renders the severest tests of short- 
circuiting harmless. The usual plates are replaced by a series 
of cast lead columns and bars, which are surrounded by the 











usual active agent, and, being exposed on all sides to the 
action of the acid, offer a great surface to it, while the weight 
is greatly reduced. The Headland battery has already been 
put to practical use in the lighting of 
five suburban omnibus routes during the 
last eighteen months, in which it has 
done everything claimed for it. Just 
recently it has been applied to bicycle 
lamps, which are brought out by Mr. 
Chas. White, of Barbican, E.C. A 
bicycle lamp thus fitted burns for twelve 
hours before recharging is necessary, 
and can, of course, be switched on or off 
at pleasure. More important, however, 
is the electric miner’s lamp, fitted with a 
variety of the Headland battery, which 
gives a two-candle light for sixteen 
hours. It resembles the ordinary Davy 
lamp somewhat in outline; it is a neat 
construction of japanned tin, mounted 
in brass. The battery is contained in 
the upper portion of the lamp, which is 
switched on or off by slightly turning 
this upper portion to left or right. 
This upper case is secured to the lamp 
by a bayonet joint, which allows of its 
removal for recharging. The lamp is 
rather heavier than the ordinary Davy 
lamp. The bayonet catch appears to us 
rather defective in one point, which is 
that no means are provided for prevent- 
ing its coming unlocked, as vibration 
might easily cause it to do, when the 
lamp and battery would fall from the 
casing by which they are carried. This defect might be 
readily cured by the addition of a pin passing through 
two eyes. 











WHO WAS THE PIONEER OF ARMOUR PLATES ? 





A REMARKABLY interesting letter by Mr. Charles Stoddart, 
managing director of the Parkgate Ironworks, Rotherham, 
throws considerable light on the origin of armour plates in 
this country. The late Sir John Brown has always been 
credited with having invented the rolling of armour plates. 
Mr. Stoddart makes it pretty clear that the first armour 
plates were really rolled at the Parkgate Ironworks. He 
points out that while the Atlas Works were started in the 
year 1856, the late firm of Samuel Beale and Co., 
who were then proprietors of Parkgate, rolled plates as 
part of their business. Even previous to this they were 
rolling large plates for what was then called the 
Leviathan or Great Eastern steamship, built by Messrs. 
Scott Russell and Co., and also for the Irish mail 
boats Ulster, Munster, Leinster, and Connaught, in 
addition to work for the Liverpool landing-stage and 
other important undertakings. Mr. Stoddart says that 
on the 20th of January, 1857, a plate was rolled 27ft. 3in. by 
3ft. 3in. by 1jin., weighing 41 cwt., for the stern plate of the 
Great Eastern; and it was considered such an extraordinary 
piece of work that the plate was detained at Camden Town, 
before being sent to its destination, so that the leading engi- 
neers from Great George-street might inspect it. Alluding 
to the flutter caused at the British Admiralty by the appear- 
ance of the French armoured ship La Gloire, Mr. Stoddart 
says that a communication was made to Palmer Brothers, 
of Newcastle, to see what could be done in their works for 
the production of a similar vessel. The Newcastle firm con- 
sulted with the late Mr. Samuel Beale, who, with his 
manager, Mr. George Sanderson, decided to make a trial in 
armour plate rolling. The result was that the first battery 
plates from the Parkgate Ironworks were sent to Palmer 
Brothers and Co. on February 9th, 1856; and between that 
date and April 14th, 1856, over 2000 tons were supplied, 
ranging from 3in. to 44in. thickness. These plates were for 
H.M.S. Terror, which was launched in the year 1856. 
Between that year and 1865 the manufacture of armour 
plates, up to 54in. and 6in. thick, was continuous; and they 
were manufactured and supplied for H.M.S. Prince Consort, 
Achilles, Caledonia, Zealous, Pallas, Resistance, Defence, 
Black Prince, and several other vessels, besides for the 
Spanish and other Governments. In the year 1864 the firm 
of Samuel Beale and Co. was turned into the Parkgate Iron 
Company, Limited, and it became a question for the then 
directors to decide upon continuing the manufacture of 
armour plates or turning their attention to the production 
of pig iron, of which large quantities were consumed at these 
works. The pig iron from Middlesbrough then cost them in 
carriage 7s. per ton, and the decision of the company was to 
abandon armour plates in favour of iron. As Sir John 
Brown did not even see the French ship La Gloire, which 
put the idea of rolling armour plates into his head, until 
1860, and it was not until 1862 that Lord Palmerston saw 
plates rolled in Sheffield, it seems clear that Mr. Stoddart 
makes good his claim to priority for Parkgate. He disclaims 
any desire to detract, in the slightest degree, from the justly- 
earned praise given to Sir John Brown for the great and 
varied improvements which he inaugurated both in the 
manufacture of steel and iron; but he thinks that, as an 
historical fact, credit ought to be given to the late Mr. 
Samuel Beale, M.P. for Derby, and chairman of the Midland 
Railway Company, for being the actual pioneer of armour 
plate rolling, and due recognition made of the fact that 
armour plates were first made at the Parkgate Ironworks. 








LORD HERSCHELL ON FOREIGN COMPETITION, 


Ar Swindon, on Wednesday, Lord Herschell opened a new 
technical school for Swindon and North Wilts, built at a cost of 
£12,000. Lord Edmond Fitzmaurice, chairman of the County 
Council, presided at an afternoon meeting, supported by Viscount 
Emlyn, the Earl of Cork, Mr. A. Hopkinson, M.P., and several 
directors of the Great Western Railway. Addressing an evening 
meeting, under the presidency of Lord Emlyn, Lord Herschell 
said that the attention of the country had been lately called in 
startling fashion to the dangers which, it was alleged, threatened 
our trade and commerce by foreign competition. He believed 
that whatever truth there might be in these statements there had 
been much misrepresentation and exaggeration. As an instance 
of the misleading nature of one form of these statistics, attention 
was called to the fact that, in a particular industry, while England 
had advanced during the last five years by only 10 per cent., 
Germany had advanced by 50, 60, or 70 per cent. But in such 
comparison everything depended upon the amount of trade with 





which they began. The trade of a nation did not differ from the 
trade of an individual, and if a man with a trade of a million 
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RAILWAY MATTERS. 


Av the London and North-Western Railway works at 
Crewe an order has been received for the construction of 50 new 
Jocomotives of the compound type. ‘This is the largest order ever 
received at Crewe at one time, and will give the workmen a long 
period of abnormal activity. 


Wirnin the last fortnight two important survey 
expeditions have left Liverpool for West Africa, one for Lagos, 
and the other for the Gold Coast. Both expeditions are in con- 
nection with railways, and in the first instance most exhaustive 
surveys are to be made in the two Colonies, occupying, it is believed, 
from four to six months, 


Tur Lancashire and Yorkshire Railway Company has 
inserted in its Omnibus Bill of this session power to create 
£2,200,000 additional share and loan capital, which will be mainly 
required to purchase the undertakings of the West Lancashire 
Railway Company and the Liverpool, Southport, and Preston 
Junction Railway Company. 


An attempt to wreck a train on the Irish Great Northern 
Railway was reported on the evening of Wednesday, the 20th, at 
Carrickmacross. It appears that the police patrol’s attention was 
attracted to an iron rail thrown across the metals, and wedged 
between the sleepers in such a way as to throw the train com- 
pletely off the line. The obstacle had only just been removed 
when a passenger train from Dundalk passed the place. 


Tur Great Western Railway terminus at Paddington 
is undergoing a re-arrangement of platforms, involving the 
addition of one to the six already existing. This has been 
rendered necessary by the increased traffic which has during the 
last few years followed the quickened and augmented service to 
and from the West of England. The new platform is being carved 
out of the broad space between Nos, 4 and 5, and, with the single 
rail thus added, will bring up the arrival platforms to three, 
instead of the two which have hitherto sufficed. 


Tux chairman of the Midland Railway Company, 
Mr. G, E. Paget, and the chairman of the Great Northern Railway 
Company, Mr. W. L. Jackson, M.P., who were accompanied by 
other directors of the two companies, as well as by the general 
managers, Mr. G. H. Turner and Sir H. Oakley, entertained the 
Mayor of Lowestoft, the Deputy Mayor, and other local residents, 
at dinner at the Royal Hotel, Lowestoft, after which a conference 
was arranged for discussing the proposed extension of the Midland 
and (Great Northern joint railways from Great Yarmouth to 
Lowestoft. 


Tue death is announced of Mr. James Carswell, Engi- 
neer-in-chief of the North British Railway Company. In the 
earlier part of his career Mr. Carswell served under the late Sir 
James Falshaw, Lord Provost of Edinburgh, in the construction of 
railways in the north of Scotland, and in 1864 became engineer on 
the Monkland section. Five years later he was promoted to the 
post of engineer over the Edinburgh and Glasgow section in addi- 
tion, and in 1879 he succeeded Mr, James Bell as Engineer-in-chief 
of the North British Railway. Mr. Carswell was the inventor of 
the system of electric lighting which is in use on the Glasgow and 
District Railway. 

Ar the end of 1895, out of 817 miles of the Salonica- 
Constentinople Junction Railway, 210 miles were open for traffic, 
The company E p-n= pone 29 locomotives, 90 passenger carriages, 
526 covered and 200 open goods trucks, most of which were not in 
use. The traffic was far below what had been expected, and there 
seemed to be little reason to hope for any great development even 
after the ccmpletion of the line, which was anticipated in April or 
May, but it must be remembered that the construction of the line 
was undertaken to a great extent for strategetical reasons. The 
receipts from the passenger traffic were about £48,000, and from 
goods traffic about £36,000. The traffic on the Salonica-Zibefetché 
and Salonica-Monastir lines has also been disappointing. 


In the annual report issued by the Railway Depart- 
ment of Ceylon, the question of the life of rails has been investi- 
gated in a practical way. The assumption of thirty years as the 
length,of life of steel rails on the Ceylon railways is shown, says 
Indian Engineering, to be erroneous if applied without qualifica- 
tions ; the needful qualification being that the line should be 
straight or with very flat curves, but when there are gradients 
and curves of short radius, the life of a steel rail is considerably 
shortened, and this is particularly the case with the outer of the 
two lines on the curves. From a number of examples it has been 
found that the life of the outer line on sharp curves may be roughly 
estimated at “one year for each chain of curvature in the sharper 
curves, 


A NEW railway concession has been granted by the 
Mexican Government to the State Government of Tamaulipas, for 
the construction of a broad-gauge line from San Miguel, in 
Camargo, to San Juan, a station on the Galfund Monterey line, the 
Federal Government paying a subvention of £949 per mile. his 
line will bring Matamoros in direct communication with the main 
lines of Mexico, as the Mexican National Company has a narrow- 
gauge line running from Matamoros to San Miguel, and it is 
expected that if Matamoros has direct communication with the 
interior of Mexico it will serve for a railway from Brownsville, 
Texas, to the nearest point of the American system of lines, either 
San Antonio or Alice, Texas, 


Tue work of widening the Metropolitan Railway 
between Finchley-road and Wembley is progressing. Of the 21 
bridges, five are nearly finished and ten moreare well in hand, All 
the piers for the viaduct are built, and 14 out of the 32 arches are 
completed. About one-half of the total length of the retaining 
walls is a and good progress is being made with the 
remainder. The bridge over the London and North-Western 
railway at West Hampstead is well advanced. ‘I'he remainder of 
the steel work for the bridges is in an advanced state at the 
manufacturers’ works. The material for two bridges, in addition 
to that already on the ground, is ready for delivery. About 
two miles of the road are ready for laying the permanent way. 
Realising the advantage to the public and the company of the 
above-mentioned improvements, the directors propose to remodel 
other of company’s stations, commencing with Bishopsgate and 
King’s Cross, on ‘a plan similar to the one adopted in the recon- 
struction of the Moorgate-street station. ‘These alterations will be 
carried out without interference with the traftic. 


A GRANT of 26,533,000 dols., continuing over six years, 
has been voted for the improvement of the existing State railways 
in Japan, under which term is included the doubling of the 
l'okio- Kobe harrow gauge track ; and a further appropriation of 
1,178,381 dols., in two years, for railway construction—Sorachi to 
Asabigawa—in the Hokkaido was agreed to, and supplemented 
y a Bill for the survey and construction by the Government at an 
outlay not exceeding 33,000,000 dols., to be raised in fifteen years, 
of seven other Hokkaido lines, In addition to work on the 
qT okaido Railway the Government have in view the construction of 
the '] suruga-Toyama line—the T'suruga-Fukui section is now open 
Pike Fukushima-Aomori and the Hachioji-Nagoya lines, and thus, 

ndiog their hands full, carried through the Diet a Bill for the 
transfer to private companies of the twelve projected, but not yet 
Perce States railways. It should be added that a represen- 
di rage Government oyr'y in the Lower House, urging the imme- 
ft ® substitution of the 4ft. 8hin. standard gauge for the narrow 
Si Sin, gauge throughout Japan. If undertaken now, the con- 
on ‘lon Is calculated to cost less than 26,000,000 dols. ; if postponed 
| later, an extra outlay of 12,000 dols. would be involved for 


NOTES AND MEMORANDA. 


Tux production of pig iron in the United States during 
the year 1896 is estimated at 8,555,375 tons, 


Tux best temperature at which to dry and bake cores 
has been found, by a committee of the Western Foundrymen’s 
Association, held in Chicago, to be between 350 and 400 deg. Fah. 


113,051 tons of British tin-plate were exported to the 
United States last year. This is the smallest amount for any year 
since the amount exported became of material importance, and was 
49 per cent. less than in 1895, In the year 1892 276,497 tons were 
shipped to America, 


THE areas in acres occupied by the respective principal 
trees of Western Australia are as follows:—Jarrah—with blackbutt 
and red gum, 8,000,000; Karri, 1,200,000; Tuart, 200,000; 
Wandoo, 7,000,000; York gum, yate, sandalwood, and jam, 
4,000,000 ; total area of the principal forest surface of Western 
Australia, 20,400,000 acres. 


Mr. b. I. Isozrwoop, Chief Engineer of the United 
States Navy, commenting on the subject of heat radiation and air 
leakage in boilers, after a long series of tests, estimates that an 
internally-fired boiler gives 10 per cent. greater efficiency than an 
externally-fired one. That is to say, the relative evaporation will 
be as 10 is to 9, This he attributes to the leakage of air into the 
gases of combustion. 


THE average composition of nickel steel as made in 
the United States is as follows:—Carbon, 0°24—0°28 ; sulphur, 
0°02—0°03; manganese, 0°60—0°70; phosphorus, 0°01—0 ‘03 ; 
and nickel, 3°00—5°00 per cent. The ‘‘ stock” from which the 
steel is made at the works of the Bethlehem Iron Company and 
the Carnegie Steel Company is metal of known purity—wash metal, 
pig iron, pigs of ferro-manganese, scrap from previous heats, crop 
ends from forgings, and chips from the machine shop. 


WitH a view to reduce overhead trolley construction 
to a minimum, a system of single-wire distribution for electric 
tramcars has been invented by Mr. J. C. Henry, of Colorado, 
For a double track a single overhead conductor is provided, the 
wire being supported by span wires carried in a zigzag from pole to 
pole, the poles being placed alternately on opposite sides of the 
street. ‘the conductor is vertically over the space between the 
tracks, and each car carries on its roof a slider bar, which makes a 
scraping contact with the side of the conductor. Cars moving in 
opposite directions make contact with opposite sides of the con- 
ductor. 


THE first saw mill operated by electric power in the 
United States, and probably in the world, is said to be that of the 
American River Land and Lumber Company, which is located close 
to the power house at Folsom, Cal., of the Folsom-Sacramento 
power transmission. This was started successfully last December, 
and is cutting 50,000ft. of lumber per day. The current is three- 
phase, taken from the power house at Folsom, and the motors are all 
of the induction type, the installation having been made by the 
General Electric Company. The motors employed are one of 
75-horse power, one of 50-horse power, both running at 720 volts, 
— - 30-horse power, and one of 5-horse power, operating at 
200 volts, 


Ar an extra meeting of the Society of Chemical 
Industry, Mr. W. J. Dibdin, F.1.C., F.C.S., read a paper on the 
‘* Character of the London Water Supply,” in which he stated that 
great improvement had taken place in the quality of the London 
water between the years 1892 and 1895, He gave the average 
results of 3000 analyses of Welsh and London waters, from which 
it was evident that the organic impurity of unfiltered Welsh water 
was less than that of the average filtered London water. The 
Welsh unfiltered water contained 26 microbes per cubic centimetre ; 
the average London filtered water contained in summer 167, in 
winter 298 ; the Kent supply contained 90. 


A LONG series of experiments made by Professor V. 
Lewes to ascertain which is the best hydrocarbon to employ in the 
manufacture of oil gas, and the best temperature at which to work, 
gave 900 deg. C. as the temperature at which the best results are 
obtained, and that the oils best adapted for use are the Russian 
solar distillate—obtained by further distillation of the residue of 
Russian Baku oils after the lighter kerosenes have been driven off. 
Working with these oils at a temperature of 900 deg. C. the best 
results obtainable per gailon would be 98 cubic feet of 50-candle 
gas, which would be equal to 980 candles per gallon of oil, and in 
each case there would be about 20 per cent. of the volume of the 
original oil condensed as residuals. 


Tue following is the composition, according to the 
Tron Industry Gazette, of a number of Japanese alloys, hitherto 
kept a close secret, and now revealed by workmen engaged in 
making them:—The ‘‘Shadko” is an alloy of copper, and from 
1 to 10 per cent. of gold; the objects are placed in a mordant of 
sulphate of copper, a'um, and verdigris until they have assumed 
the coppered or blue-black hue of swordsheaths and decorative 
articles. ‘‘ Gni-shi-bu-ichi” is a copper alloy, with 30 or 50 per 
cent. of silver of the well-known grey colour. ‘*‘ Mokume” is a 
compound of several alloys, About thirty plates or foils of gold, 
‘*shadko” copper, silver, and the last-mentioned alloy are soldered 
together, holes are made, the plate hammered out and put in the 
mordant. The finest Japanese brass, ‘‘ Sinchu,” consists of 10 parts 
copper and 5 of zinc. Bell metals, ‘‘Karakane,” are made of 
10 parts copper, 4 tin, }iron, 14 zinc, the copper being melted 
first, and the other metals added in the above order. 


Apoptinc the Carnot as the cycle of maximum 
efficiency, the ideal limit of performance for condensing and non- 
condensing engines is plotted with increasing pressures, says Dr. 
R. H. Thurston, Gain is seen to be rapid up to the now familiar 
range of high-pressure machines, thence becoming less and less 
rapid, and even at 300 1b. pressure reaching only 23 per cent, non- 
condensing and 33 per cent. condensing, with an increase from this 
point in both cases of only about 2°5 per cent. per 100 1b, rise, Four 
500 Ib, and 1000 !b. the figures rise to about 35 per cent. and 50 per 
cent. Approximation to the ideal has been through the reduction 
of those wastes which characterise the real as distinguished from 
the ideal machine, which losses have become restricted from the 
95 per cent, of Savery to about 25 per cent. in good engines, and 
a minimum cf z0 per cent. in our day, with now exceedingly 
slow further reduction, and still less progress must be anticipated, 
unless the working cylinder can be given, by some as yet undis- 
covered means, a non-conducting interior surface. 


Tut Warren Manufacturing Company, of Warren, 
Rhode Island, U.S,A., some years ago had installed a quadruple- 
expansion steam engine for driving their mill. This engine, which 
was constructed for rope driving, having been destroyed by fire, 
has been replaced by a compound inverted vertical engine for belt 
driving, manufactured by the E, P, Allis Company, Milwaukee, of 
which the following are the leading particulars :—High-pressure 
cylinders, 32in, diameter ; low-pressure cylinders, 68in. diameter ; 
stroke, 60in.; driving drum, 24ft. diameter, turned for four belts, two 
24in. wide and two 34in, wide, making 70 revolutions per minute 
ana a piston speed of 700ft.; the peripheral speed per minute of 
the drum is 5278ft. Reynolds-Corliss gear is adopted, with two 
excentrics, allowing the steam valves to be set so as to remain 
under the control of the governor up to ‘78 of tho stroke. Either 
pair of engines may be run separately condensing or non-con- 
densing, and the independent jet condenser is operated by a 
Corliss cylinder, The Warren Company believe there is less loss 
of power with belt driving than driving with ropes, and consider- 





cach fresh mile constructed on the old system. 


ably less care is necessitated in their maintenance. 


MISCELLANEA, 
THe St. Pancras Vestry has agreed to supply eleztric 
energy at 2d. per unit to a public company which is about to put 
electric motor cars on the streets, 


Tut Japanese Government have entered into a con- 
tract with Messrs. Yarrow and Uo., of Poplar, to construct two 
torpedo-boat destroyers, having a guaranteed speed of 31 knots. 


THE T'imes correspondent at Cairo says that the Caisse 
de la Dette has granted the Government £E250,C00 from the 
general reserve fund for drainage works, on condition that the 
entire sum is expended this year. The Cairotramways, which were 
constructed and are worked by a Belgian company, will shortly be 
extended to the Gizeh Pyramids. 


Messrs. BLuackwooD AND GoRDON, of Port Glasgow, 
have sent us a copy of a blotting-book which they are distributirg 
gratuitously amongst their clients. The book contains some use- 
ful information on handy methods of estimating displacement, 
freeboard, tonnage, and stability. A table is also given by means 
of which an estimate of the consumption of coal in propelling a 
vessel with triple-expansion engines when the length of vessel die- 
placement and speed are known, 


A WIRE rope made by Messrs. George Cradock and Co., 
Wakefield, has recently been taken out of the Collins-street line 
of the Melbourne Tramway and Omnibus Company, Melbourne. 
This rope was put to work on the 8th of December, 1895, and 
taken out December 10th, 1896, equalling fifty-two weeks and four 
days, the speed being ten miles per hour. The average of the last 
three previous ropes used upon this line, all by other makers, was 
sixteen weeks and one-third of a day. All the ropes worked cn 
the same line, and under the same conditions. The length of the 
ae is between 17,000ft. and 18,000ft., and the circumference 

gin, 11% 


Ir is stated that Mr. Jacob Lorillard, the well-known 
and enthusiastic yachtsman, is having constructed a vessel ct 
entirely new shape. Her model is the salmon. With 50ft. cf 
length, she will have only 8ft. of beam, and so closely is the model 
to be followed that in planning the new vessel a large salmon was 
taken and cut into seven sections. The lines were then carefully 
copied by a draughtsman, and the hull built accordingly. The 
frames are to be of oak 12in. apart, and the planking of jin. red 
cedar. There will be several water-tight bulkheads, reaching to 
12in. above the waterline. The propulsive power will be a novelty, 
probably a new rotary gas motor. 


A RETURN ordered by the House of Commons has just 
been issued, giving particulars as to tramways and their working. 
This return gives a to of 153 undertakings in the United 
Kingdom, 37 of which belong to local authorities. The tote! 
authorised capital is £18,039,704, and there has been paid up 
£14,157,354, while £15,195,993 has been expended. The length cf 
line opened for traffic is 1009 miles, worked by 35,621 horses ard 
568 locomotives, with 4663 cars. The numbers of passengers 
carried in 1896 was 759,466,047, giving gross receipts £4,152,016. 
The working expenses came to £3,105,511, leaving as net receipts 
£1,046,505. Of the thousand and odd miles open, 792 are in 
England and Wales, 96 in Scotland, and 121 miles in Ireland. 


Some further details of the cruisers Amphitrite, 
Argonaut, and Ariadne have been issued in connection with the 
orders for the building of these vessels recently given to private 
shipbuilding firms. They will have: Length, 435ft. ; beam, 69ft. ; 
draught, Pit. 3in. ; and displacement about 11,000 tons. In 
many respects the new vessels will be identical with the Powerful 
and Terrible, especially as regards the protection of armament, 
engines, and boilers, and other vital parts. They will be wood- 
sheathed and coppered, and are intended to have a sea speed of 
19 knots, and a speed on the measured mile of 21 knots. Whon at 
their normal displacement they will carry 2000 tons of coal, but 
bunker capacity for more will be provided. A new feature will be 
high freeboard forward and a long forecastle somewhat like that cf 
the Royal Arthur. 


The Times Sheffield correspondent writes:—An im- 
portant business combination has just been effected between 
Messrs. Thomas Firth and Sons, Limited, of Sheftield—the firm of 
which the late Mr. Mark Firth was senior partner—and the Sterling 
Steel Company, of Pittsburg, United States. The latter concern 
consists of two principal departments—namely, the projectile 
department, which manufactures the well-known Wheeler-Steriing 
shell, held in high estimation in the United States, and the crucible 
steel department, which is as yet a comparatively smail part of the 
business, not having been thoroughly developed. The company is 
to be re-constituted under the title of the Firth Sterling Steel 
Company, with a capital of 800,000 dols.—about £160,000. Messrs. 
Firth and Sons are subscribing very largely to the increased 
capital, and will hold a predominant interest in the concern. Mr. 
C. Y. Wheeler, president of the Sterling Company, is to retain 
his position on the board, and will, as hitherto, devote his atten- 
tion to the projectile department. The crucible steel department 
will be solely under the management of Messrs. Firth and Sons, 
who, of course, will be fully represented on the directorate. 


Tur dangers of acetylene, of which a good deal has 
been heard lately, are almost entirely dependent upon the use cf 
impure carbide and improper apparatus, says Professor V. Lewes. 
Pure acetylene has now been shown to be less poisonous than ordi- 
nary coal gas, and far less so than coal gas enriched with carbu- 
retted water gas, whilst the action of the pure dry gas on metals 
is practically nil. It is well known that acetylene can be resolved 
into its constituents by detonation, and the idea has arisen from 
this fact that acetylene is itself an explosive of great power. This 
is an error, as it has been clearly shown that when the gas is under 
ordinary atmospheric pressure, if detonation is started in acetylene 
by a charge of mercuric fulminate, the explosion only extends a 
few inches from the detonator, whilst the explosion in acetylene cf 
acetylide of copper is insufficient to set up detonation of the gas 
under these conditions, This, however, only applies to acetylene, 
under ordinary pressure, and any attempts to liquefy acetylene by 
the pressure created by the evolution of the gas from calcic carbide 
is an extremely dangerous operation, as, if the heat of generation 
be added to the heat evolved during compression, an action akin 
to detonation is very likely to take place with the resolution of the 
acetylene into carbon and hydrogen. 


Particutars of a serious collision between her 
Majesty’s cruiser Blenheim and the five-masted ircn ship France, 
4000 tons, have been reported by the commander of; the battleship 
on her arrival in the Downs. Lhe collision occurred under some- 
what remarkable circumstances. According to the captain's state- 
ment, the France, said to be the largest sailing ship afloat, which 
had a cargo of 6000 tons of nitrate, from Iquique to Dunkerque, 
was lying at anchor in Dungeness roads on Monday night. It was 
a very clear night. A steamer, which subsequently proved to be 
the Blenheim, was seen coming down channel when she was still 
several miles away. As the vessel drew nearer it was scen that 
she was coming right down on them, and would strike them at 
midships. The utmost alarm was caused on the France, the crew 
shouting at the top of their voices to attract attention, which they 
apparently did, but none too soon, as was proved by the collision 
which followed. The Blenheim suddenly starboarded her helm, 
just preventing a fearful disaster, but she struck the France. a 

lancing blow on the starboard quarter, causing extensive damage. 
tails, bulwarks, and stanchions, were ripped off the France, with 
some of her plates, and the captain’s cabin was cut right in two. 
The captain and crew fof the France consider their escape a 
miraculous one, Had the Blenheim struck the vessel amidships, 





she must have gone through her and cunk ker irstantaneously. 
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TEN-INCH PLATE & SIX-INCH CAPPED 


SHOT AFTER PENETRATION 








THE JOHNSON CAPPED SHOT. 


Tuer illustrations herewith show the result of afurther test of 
Johnson’s armour-piercing capped shot. As stated in our 
issue of November 27th, Johnson shot owes its power to 
three properties—(1) Special quality and treatment of steel; 
(2) to its being solid; (3) to its having a cap on its point. 
Having passed successfully through an Sin. reforged Har- 
veyised steel plate, it was on the occasion with which we have 
to deal fired at a similar plate 10in. thick. The first, weigh- 
ing 1001b., was fired with a velocity of 2100 foot-seconds. 
This penetrated to a depth of Sin., and broke across. See 
No. 2 point of impact in plate. The second shot, weighing 
105°25 1b., was fired with a velocity of 2505 foot-seconds, and 





passed entirely through the plate and backing of 12in. of 
oak and three ,’,in. plates, and buried itself 8ft. in the sand 
behind. See point of impact No. 3. The upper point No. 1 
shows the head of an Sin. Holtzer shot, head lodged in the 
plate. This projectile, weighing 250 lb., struck with a velocity 
of 1800 foot-seconds, and broke, leaving its head thus em- 
bedded. The calculated perforation through iron of the 
second Johnson shot is 19-9in., by Tresidder’s formula. This 
would be a very severe test for a 10in. forged iron plate, but 
the extraordinary behaviour of the shot is its perforation 
of a hard-faced, double-forged plate without more injury than 
the fracture of the base, half of which, extending up to the 
band score, was broken off. The form of the cap is shown in | 
the figure of the unfired shot. It is made of soft steel, not | 
iron, and we learn that the Russian caps which produced | 
the best results were, as we once conjectured, steel, and pro- | 
bably of a harder nature than the Johnson cap. In this 








country it is probable that capped shot will only attract 
serious interest when they manifest distinct superiority to 
uncapped shot on oblique impact, say, exceeding 20 deg. with 
the normal. A ship moves through more than 20deg. in 
varying her course two points of the compass. We trust 
that some experiments with Johnson’s capped shot may be 
made at oblique impact, and that its powers may be com- 
pared directly with those of Carpenter or Wheeler striking 
projectiles. 








A NEW AUTOMATIC BRUSH. 


WE illustrate below a new brush for cleaning road, rail, 
and other vehicles, &c., the invention of Mr. E. Murphy. 
The brush has been designed with a view to reducing the 


























waste of water which now takes place when a carriage or any 
other large surface is being washed. For this purpose the 
water is led up to the brush through a hollow handle, and 
passes out in a spray over the brush. A reservoir, which is 
supported by the head of the brush, may contain some 











cleansing material, such as soap powder, if desired, a small 
quantity being carried to the surface to be cleaned by the 
issuing water. The cut fully explains itself. 








MUNRO’S STEAM BOILER. 


WE give above a sketch, part sectional of a novel steam 
boiler, the invention of Mr. Munro, of Hebburn-on-Tyne, 
who is represented by Mr. H. M. Wilson, Crown Buildings, 
Newcastle-on-Tyne. It is, it will be seen, a flame-tube boiler, 
all the tubes being straight and all attached to the tube 
plates, so that they act as stays. The boiler is fired from a 
furnace on each side, the products of combustion passing up 
the diagonal tubes, from thence going to the combustion 
chamber at the back, and from there coming forward by the 
horizontal tubes to the uptake. It is estimated that a Munro 
boiler of equal power will take up much less room than a 
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c. lindcical boiler, and will weigh and cost less. it also 
anticipated that on account of the large tube surface the 
steaming properties of this boiler will be very great, all the 
tubes being straight cleaning, and repair should be an easy 
matter. 








VULCANISED GRAPHITE BEARINGS. 





Ons of the noveleties in the shops is the use of this material in 
the bearings of connecting-rods and in engine-truck boxes. 
Vulcanised graphite is substantially what is known as vulcanised 
fibre impregnated with powdered graphite or plumbago. In apply- 
ing it to bearings, a groove is planed in the brass longitudinally 
to the journal. ‘Thus in the bearings for a journal 3}in. diameter, 
two grooves, each lin. wide and 
gin. deep, were slotted transversely 
in the bearing and longitudinally 
to the axis of the journal. These 
are made slightly dovetailed, so as 
to hold the fibre in position. It is 
made in sheets 4in, thick, and it is 
found that it wears better if the 
pieces put into the journal are 
placed so that the wear will come 
endwise to the material, or on its 
edge as it is made. Two thick- 
nesses of it are therefore driven into 
each groove from its end. The 

ENO OF B80X report is that it wears much better 
FIG! than Babbitt, and is in every way 
more satisfactory. 

For truck-boxes the fibre is cut 
into strips 2in. long by l}in, wide and 4in. thick. These are 
placed as shown in the cut, which is an inverted plan of the bearing. 
Babbitt is then cast in the box so as to fill the space on each side 
of the fibre and conform to the journal. A box was shown which 
had been so hot as to melt the Babbitt, but the fibre was still 
intact. Very excellent reports are given of the working of this 
material. It is made by the Vulcanised Fibre Company, of 
Wilmington, Del.—Railroud Journal. 
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NEW JAPANESE STEAMERS.—A correspondent of the Times 
writes :—‘‘ The development of shipping under the Japanese flag 
is being continued by additional orders from Japan for execution 
during 1897 and 1898, Not only have the Japanese Government 
ordered vessels of war both in this country and in America during 
the last few weeks, but a very important order in connection with 
the Japanese mercantile marine has just been given in London. 
Mr. Asano, the President of the Toyo Kisen Kabushiki Kaisha, 
and Captain Tanioka have been in this country for some weeks for 
the purpose of negotiating contracts for three mail and passenger 
steamers of the highest class intended to sail under the Japanese 
flag, and to form a regular line between Yokohama and San Fran- 
cisco, The vessels are to approximate to 6000 tons gross register, 
and have been guaranteed to steam at least 17} knots. ‘I'hey are 
to be propelled by twin-screws, with engines capable of developing 
at least 7500-horse power. The boilers, six in number, are to be 
worked by natural draught, as the Japanese Government require- 
ments for armed cruisers and mail steamers, under which these 
vessels will work, demand a certain minimum speed without the 
assistance of forced draught. Each vessel will be capable of 
carrying sixty first-class passengers, besides second-class passengers 
and a large number of emigrants ; and the passenger accommoda- 
tion will be of the most luxurious character, all of it being con- 
tained in deck-houses standing upon the upper deck and exposed 
to the full advantage of the sea breezes for ventilation in hot 
weather, the number of passengers to be carried in each of the 
first-class berths being limited to two. The vessels throughout 
will be lit by electricity in all the cabins and passenger accommo- 
dation, and in the crews’ quarters, with overhead electric sunlights 
attached to the masts to enable cargo to be loaded and discharged 
at night. Two such vessels are to be built by Sir James Laing, 
and one by Messrs, Swan and Hunter, and all of them from the 
designs of Mr. Fortescue Flannery, M.P.” 
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THE KHERSON. 





Tur Russian volunteer fleet troopship Kherson, which 
recently arrived at St. Petersburg from the Tyne, is perhaps 
one of the most interesting vessels which have been con- 
structed during the current year. She is one of a series 
built for that patriotic association by Messrs. R. and W. 
Hawthorn, Leslie, and Co., Ltd., of Newcastle, and as she is 
500ft. in length, steams 20 knots, and is of over 10,000 tons 
displacement, she takes rank among the largest and fastest 
ships afloat, while the completeness of her fittings, and the 
excellence of her arrangements, make her compare favour- 
ably with the best liners now doing service on the Atlantic. 

During times of peace the Kherson and her sister ships, 
Petersburg, Saratov, Orel, &c., constructed by the same 
builders, trade between Odessa and Vladivostock, Russia’s 
principal port in the far east of Asia, taking out machinery, 
general cargo, emigrants or troops, and returning laden with 
vast cargoes of tea, a comparatively small quantity of which 
now-a-days finds its way by the old overland route through 
Siberia to Western Russia. 

The transport of large bodies of men, such as is carried by 
these vessels, necessitates an elaboration in the fittings little 
dreamed of a few years ago, and in this the Russians, far from 
being behind the countries of Western Europe in their con- 
sideration for the health and comfort of their passengers, are 
considerably ahead of some. Every compartment in every 
deck of this vessel is not only completely lighted by electri- 
city, but thoroughly ventilated by electrically-driven fans, 
and evenly and efficiently heated by steam pipes and radiators. 
The most complete bathing arrangements are made for both 
males and females, and a laundry, with every known appli- 
ance for facilitating washing, is constructed on board; while 
an enormous oven constructed near the centre of the vessel 
produces up to two tons of bread daily. 

In the lower holds is a large refrigerating chamber, the 
temperature of which, even in the Indian Ocean, is kept below 
freezing point, by means of a powerful air-compressing 
machine, 

For the number of people which a vessel of this size 
carries—nearly 2000—it is, of course, necessary to have the 
most perfect sanitary arrangements, and it would be difficult 
to imagine anything more perfect than those which have been 
fitted. To guard against the spread of sickness the greater 
part of the poop of the vessel is hermetically bulk 1eaded off 
to form two large hospitals for men and women, and adjacent 
to this are the necessary rooms for the Sisters of Mercy, who 
act as sick nurses, and for the medical staff, dispensary, 
bathing and washing arrangements. 

The reception rooms, of which there are three, are most 
artistically decorated and furnished. The music saloon is 
panelled in carved walnut, the smoking lounge in marble 


with an ornamental india-rubber dado, and the dining saloon | 
18 panelled throughout with shaded oak, embellished by 
carvings executed by a well-known artist, the floors being | 


formed of parqueterie, showing a rich blending of different 
coloured woods. A special feature of the arrangement of 
saloons and state rooms is that an elegant suite can be shut 
off from the remainder of the first-class accommodation for 


the use of any Royal passenger. Every saloon, state room, | 


and officer's cabin is provided with independent means of 
steam heating and electric lighting and ventilation, so that 
no occupant’s comfort is at the mercy of a neighbour. 
a Tn time of war these vessels would mount as many as two 
ozén guns of the quick-firing type, and they are provided 
preg portable magazines, which, when filled with ammuni- 
ies can be dropped into the hold in a few hours, and when 
— are readily accessible by means of ammunition trunks 
t mmunicating with the upper deck, even should the holds 
© afterwards filled with coal or other cargo. 


Four sets of huge davits are fitted in the waist of the ship 




















aft for carrying steam aud towing barges for landing troops; 
while along the whole length of the{magnificent promenade 
deck, as well as on the poop steel lifeboats and steam 
launches are fitted. To meet such contingencies as collision, 
stranding, or penetration by shell, powerful pumps and 
pipes are fitted, capable of pumping in about two hours a 
volume of water equal to that displaced by the ship. 

But perhaps the most interesting feature to technical men 


in connection with this vessel is the fact that her engines | 


are supplied with steam from twenty-four water-tube boilers 
of the Belleville type, these being almost the first boilers of 
this design ever constructed in Great Britain. Their per- 
formance on trial has been eminently satisfactory, both to 
the officials of Messrs. R. and W. Hawthorn, Leslie, and Co., 
and to the experienced officers and engineers of the volunteer 
fleet, their steam-producing qualities being the occasion of 
much comment. 





| A great deal more might be said concerning the design and 
appointments of the Kherson, as it is impossible to turn to 
any part of the vessel without finding much that is of 
interest, not only to the technical, but to the general reader. 
| The officers of the vessel are drawn from the pick of the 
| Russian Navy. 
The arrival of the Kherson at St. Petersburg, regarded as 
it was as an event of national importance, was made the 


occasion of a brilliant féte on board, which was attended by | 


| the principal naval, military, and civil officials ; after which 
| the vessel was thrown open for public inspection, a privilege 


' inhabitants of the Russian capital. 








| THe Paris correspondent of the Times announces the 
| death at Cairo of M. Pastour, engineer to the Egyptian State 
Railways. 


DETAILS OF HOPPER’S CORLISS VALVE GEAR 


which was taken advantage of to the utmost extent by the | 


THE NIJNI NOVGOROD EXHIBITION. 





WE give to-day, as promised in our last issue, further 
drawings and particulars of Messrs. W. H. Hopper and Co.’s 
Corliss engine at the Russian Exhibition. The outline draw- 
ings on pages 106 and 108 show very clearly the valve gear, 
the barring engines, and the arrangements for actuating the 
air pump. a2he 

The diameters of the cylinders are :—High pressure 14in., 
intermediate 22in., and two low-pressure 25in. each, all 
4ft. stroke, with 80 revolutions per minute. The high-pressure 
and one low-pressure cylinder are connected to the left-hand 
frame, and the intermediate and the other low-pressure 
cylinder to the right-hand frame. The low-pressure cylinders 
are in front, and each is connected to its own horizontal con- 
denser with an air pump, 14in. diameter 12in. stroke, placed 
under the floor of the engine-house, and driven by a connecting- 
rod, rocking levers, and 
links off a pin outside the 
main crank pin. All four 
cylinders are jacketed with 
their own steam before ad- 
mission, and the covers are 
arranged to be separately 
heated by boiler steam, 
although not so connected 
at the Exhibition. The 
cylinders have double- 
ported admission and ex- 
haust Corliss valves on 
through steel spindles. 
The admission valves are 
provided with trip gear of 
the Spencer-Inglis type, 
which, in the high-pressure 
and intermediate cylinders 
is automatically controlled 
by two separate governors, 
and in the low-pressure 
cylinders is adjustable by 
hand while the engine is 


admission valves 
being below the cylinder, 
on the same level but nearer 
the centre of the actuating 
discs than the exhaust 
valves, it was not possible, 
on account of the short 
distance between the 
centres of the pins on the 
valve levers and discs res- 
pectively, to arrange the 
ordinary Spencer - Inglis 
trip gear with the necessary adjustment by right and left- 
hand screw threads. This was got over by making the sur- 
faces, where the spring clips bolt to the rod from the disc, 
toothed with a pitch of ,';in. By shifting the clips a tooth 
forward or back the necessary adjustment is obtained. 

The governor for the intermediate cylinder is weighted to 
begin to rise only when the engine slightly exceeds its normal 
speed of revolution. It therefore acts only to assist in bring- 
ing back the engine more quickly to the required speed, at or 
below which the point of cut-off in the intermediate cylinder 
is regulated by hand, as required to divide the power between 
the cylinders. The second governor has besides a connection 
with a disengaging gear on the rod from the main governor 
to the trip gear on the high-pressure cylinder. Should the 
main governor lose control of the engine through breakage of 
wheels or other cause, the second governor releases the dis- 
engaging gear and stops the engine. The pistons are on 
Mather and Platt’s principle, with cast iron rings and steel 
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coil springs. The piston rods are each in two lengths, the back 
length being cottered into a socket in the front length behind 
the low-pressure piston. This enables the rings of the front 
piston to be changed without trouble, and the distance between 
the cylinders is arranged to enable the front piston and rod to 
bo drawn out without disturbing the front cover of the 
cylinder behind. The fly-wheel is iSft. diameter, grooved 
for twenty ropes 1iin. diameter, and is built up with separate 
boss, arms, and rim in segments. 

All the oiling arrangements of connecting-rods, excentrics, 
&e., are sight-feed centrifugal or wiper lubricators, allowing 
continuous running of the engine. The cranks are com- 
pletely surrounded by planished steel guards, which catch 
the oil thrown off and enable it to be recovered from the cast 
iron crank race dripper. All lagging bands are polished steel, 
and the lubricators and brass work are nickel-plated, so that 
all bright parts are uniform in colour. In addition to the 
polished shells over the cylinder covers, the Corliss valve bon- 
nets both front and back are covered by removable cast iron 
plates reaching to the floor, which serve as lagging for the 
lower part of the cylinders. There are, therefore, no bright 
covers and nuts liable to become discoloured by heat. 

The governor is furnished with a polished cage guard in 
accordance with the factory regulations. The piston-rod 
and valve spindle stuffing-boxes are provided with metallic 
packing, made by the United States Metallic Packing Com- 
pany, and the cylinder covers and valve bonnets have their 
joints scraped and ground so as to dispense with jointing 
material. 

Messrs. W. Hopper and Co. have recently completed an 
engine of the same design of 1600 indicated horse-power, for 
a working pressure of 180 1b. per square inch, for the cotton 
epinning mill of the Riaboy Manufacturing Company at 
Serpouchoy, near Moscow. 








NINE MONTHS’ RAILWAY ACCIDENTS. 


THE Board of Trade summary of accidents and casualties which 
have occurred upon the railways in the United Kingdom during 
the nine months ending 30th September, 1896, has just been 
published. From it we learn that accidents to trains, rolling-stock, 
permanent way, &c., caused the death of seven persons and injury 
to 338 persons, viz.:— 

Total for nine Total for the 


months ending 30th corresponding period 
September, 1896. in 1895. 


Killed. Injured.| Killed. | Injured. 




















Passengers are ee 5 232 1 205 

Servants of companies. . 2 9S 9 60 

Other persons .. = 8 1 ~ 
ee ee ee ee a ee "338 ae | 205 


Of the seven persons killed and 338 injured, two passengers were 
killed and 74 passengers and nine servants were injured in collisions 
between passenger trains or parts of passenger trains; 34 
passengers and 11 servants were injured in collisions between 
passenger trains and goods or mineral trains, light engines, or 
other moving vehicles; one servant was killed and seven passengers, 
29 servants, and three other persons were injured in collisions 
between goods trains, light engines, or other moving vehicles ; 
seven servants were injured in collisions between trains and 
vehicles standing foul of the line ; 23 passengers and six servants 
were injured in collisions between trains and buffer-stops or 
vehicles at rest, caused by trains running into stations at too high 
a speed; two passengers and ten servants were injured by 
collisions between trains and buffer-stops, &c., from causes other 
than the above ; one servant was injured by a train coming in con- 
tact with a projection from another train travelling on a parallel 
line ; three passengers were killed and 89 passengers and nine 
servants were injured by passenger trains or parts of passenger 
trains leaving the rails ; three servants were injured by goods trains 
or parts of goods trains, light engines, &c., leaving the rails ; two 
passengers, three servants, and five other persons were injured by 
trains running through gates at level-crossings or into other 
obstacles ; one passenger and eight servants were injured by 
accidents arising from the failure of rolling-stock (wheels, tires, 
axles, &c.) ; and one servant was killed and two injured by other 
accidents. 

Altogether, including accidents in which no personal injury was 
sustained, there were reported during the nine months 17 
collisions between passenger trains or parts of passenger trains ; 
30 collisions between passenger trains and goods or mineral trains, 
light engines, &c.; 25 collisions between goods trains, parts of 
goods trains, light engines, &c.; one collision between a train and 
some vehicles standing foul of the line; 18 collisions between 
trains and buffer-stops, &c., of which ten were caused by trains 
ranning into stations or sidings at too high a speed, and eight were 
due to other causes ; one case of a train coming in contact with 
projections from a train ona parallel line; 47 cases of passenger 
trains or parts of passenger trains leaving the rails; 14 cases of 
goods, &e., trains or parts of goods trains leaving the rails; 144 
cases of trains running through gates at level-crossings or into 
other obstructions*; 14 cases of fires in trains or vehicles; and two 
eases coming under the heading of miscellaneous accidents to 
trains, 

In addition to the above the following accidents to, and failures 
of, rolling-stock and permanent way were reported, viz.:—6 cases 
of the failure of machinery, springs, &c., of engines ; 333 failures 
of tires; three failures of wheels; 123 failures of axles; nine 
failures of couplings ; one case of the failure of a rope used in 
working inclines ; 201 failures of rails ; two cases of flooding of the 
permanent’ way ; seven slips in cuttings or embankments; two fires 
at stations ; and one miscellaneous accident. 

Of the 333 tires which failed, 11 were engine tires, six were 
tender tires, three were coach tires, 20 were van tires, and 293 
were wagon tires; of the wagons, 246 belonged to owners other 
than the railway companies ; 265 tires were made of iron and 68 of 
steel ; three of the tires were fastened to the wheels by Gibson’s 
patent method, one of which left the wheel when it failed : 
three by Mansell’s patent method ; 277 by bolts or rivets, three of 
which left their wheels when they failed; 49 by other methods, 
five of which left their wheels when they failed, and one by a 
imethod which was not stated ; 13 tires broke at rivet holes, one in 
the weld, 59 in the solid, and 360 split longitudinally or bulged. 

Of the 123 axles which failed, 74 were engine axles, viz., 49 
crank or driving, and 25 leading or trailing ; 23 were tender axles; 
and 26 were wagon axles ; of the wagons ten belonged to owners 
other than the railway companies. Of the 49 crank or driving 
axles, 22 were made of iron and 27 of steel. The average mileage 
of the 22 crank or driving axles made of iron was 254,271 wiles, 
and of the 27 crank or driving axles made of steel 273,993 miles. 

Of the 201 rails which broke, 59 were double headed, 113 were 
single headed, and 29 were Vignoles’ rails; of the double-headed 
— 37 had been turned ; five rails were made of iron and 196 of 
steel, 


* During the nine months, 19 horses, one donkey, 23 beasts and cows, 
52 sheep, two pigs, and six dogs were run over and killed ; and one horse, 
one beast, and two sheep were injured, 





Among accidents to passengers from causes other than accidents 
to trains, rolling-stock, permanent way, &c., including accidents 
from their own want of caution or misconduct ; accidents to persons 
passing over level-crossings ; trespassers, and others, we are told 
that of the 401 persons killed and 1087 injured under this 
heading, 62 of the killed and 865 of the injured were 
passengers. Of these 18 were killed and 80 injured by falling | 
between carriages and platforms, viz., 13 killed and 44 injured 
when getting into, and 6 killed and 36 injured when alighting 
from, trains ; 7 were killed and 470 injured by falling on to plat- | 
forms, ballast, &c., viz., 1 killed and 52 injured when getting into, | 
and 6 killed and 418 injured when alighting from, trains ; 6 were | 
killed and 8 injured by falling off platforms and being struck or 
run over by trains; 13 were killed and 14 injured whilst passing 
over the line at stations, viz., 11 killed and 10 injured at stations 
where there is a subway or footbridge, and 2 killed and 4 injured 
at stations where there is neither a subway nor footbridge ; 168 
were injured by the closing of carriage doors ; 8 were killed and 33 | 
injured by falling out of carriages during the travelling of trains ; 
and 10 wero killed and 92 injured from other causes connected 
with the movement of trains or railway vehicles. 38 persons were 
killed and 21 injured whilst passing over railways at level crossings, 
viz., 24 killed and 14 injured at public level crossings, 8 killed and | 
6 injured at occupation crossings, and 6 killed and 1 injured at 
foot crossings. 186 persons were killed and 87 injured when tres- 
passing on the railways ; 83 persons committed suicide on railways, 
and 18 persons were injured while apparently attempting to com- 
mit suicide ; 25 persons were killed and 87 injured while on business 
at stations and sidings ; and of other persons not specially classed 
7 were killed and nine injured. 

The report referring to accidents to servants in the employ of 
railway companies or contractors, caused by the travelling of trains 
or the movement of vehicles used exclusively upon railways, says 
that during the nine months there were 318 servants of companies 
or contractors reported as having been killed and 2758 injured, in 
addition to those included in Division I. 11 were killed and 349 
injured whilst coupling or uncoupling vehicles ; 2 were killed and 
34 injured by coming in contact, whilst riding on vehicles during 
shunting, with other vehicles, &c., standing on adjacent lines ; 13 
were killed and 92 injured whilst passing over or standing upon 
buffers during shunting ; 14 were killed and 365 injured in getting 
on or off, or by falling off, engines, wagons, &c., during shunting ; 
2 were killed and 255 injured whilst braking, spragging, or chock- 
ing wheels ; 1 was killed and 46 injured whilst attending to ground 
points ; 16 were killed and 312 injured whilst moving vehicles by 
capstans, turntables, props, &c., during shunting ; and 38 were 
killed and 367 injured by various other accidents during shunting 
operations. 3 were killed and 35 injured by falling off engines, 
&c., during the travelling of trains; 1 was killed and 62 injured 
whilst getting on or off engines, vans, &c., during the travelling 
of trains ; 2 were killed and 50 injured by coming in contact with 
over-bridges or erections on the sides of the line during the 
travelling of trains ; 2 were killed and 308 injured whilst attending 
to, or by the failure of, machinery, &c., of engines in steam ; 70 
were killed and 122 injured whilst working on the permanent way, 
sidings, &c.; 1 was killed and 3 injured whilst attending to gates 
at level crossings ; 72 were killed and 133 injured whilst walking, 
crossing, or standing on the line on duty, of whom 43 were killed 
and 99 injured in and about stations, and 29 were killed and 
34 injured at other parts of the line; 18 were killed and 32 
injured by being caught between vehicles ; 13 were killed and 58 
injured by falling or being caught between trains and platforms, 
walls, &c ; 24 were killed and 23 injured whilst walking, &c., on 
the line on the way home or to work; and 15 were killed and 112 
injured from various other causes, 

Altogether the number of persons killed and injured on railways 
in the United Kingdom in the course of public traffic during the 
nine months ending September 30th, 1896, as reported to the 
Board of Trade, was as follows :— 


Killed. 


Passengers — 
From accidents to trains, rolling stock, permanent way, &c. 
By accidents from other causes .. . si * aaeeealt sae tT Cas 62 
Servants of companies or contractors * 
From accidents to trains, rolling stock, permanent way, &c. 





By accidents from other causes 318 
Other persons— 
From accidents to trains,&e. .. . pi tas 
Persons passing over railways at level crossings 38 
Trespassers—including suicides 5 nae? Nae apaenatens Le Nees 269 
Persons on business at stations, &«., and other persons not 
coming in above classifications eG Soe tee ws 32 


oe ie Aaa een were 726 


In addition to the above, the railway companies have reported 
to the Board of Trade, in pursuance of the 6th Section of the 
Regulation of Railways Act, 1871, the following accidents which 
occurred upon their premises, but in which the movement of 
vehicles used exclusively upon railways was not concerned, namely : 
2 passengers killed and 196 injured whilst ascending or descending 
steps at stations ; 59 injured by being struck by barrows, falling 
over packages, &c., on station platforms ; 1 killed and 47 injured 
by falling of platforms ; and 1 killed and 59 injured from other 
causes. Of servants of companies or contractors, 9 were killed 
and 1902 injured whilst loading, unloading, or sheeting wagons ; 
2 killed and 562 injured whilst moving or carrying goods 
in warehouses, &c.; 1 killed and 125 injured whilst working at 
cranes or capstans; 2 killed and 465 injured by the falling of 
wagon doors, lamps, bales of goods, &c.; 666 injured whilst attend- 
ing to engines at rest in sheds, &c.; 2 killed and 525 injured by 
falling off, or when getting on or off. engines or vehicles at rest ; 
144 injured by falling off platforms on to the ballast ; 9 killed and 
382 injured by falling off ladders, scaffolds, &c.; 374 injured by 
stumbling whilst walking on the line ; 1 killed and 124 injured by 
being trampled on or kicked by horses whilst engaged in railway 
work ; 8 injured by being struck by articles thrown from passing 
trains ; 1 killed and 364 injured by the falling of rails, sleepers, 
&c., when at work on the line; 3 killed and 865 injured in other 
ways when at work on the line or in sidings ; and 3 killed and 635 
injured from various other causes, Of persons transacting business | 
on the companies’ premises, 11 were killed and 154 injured ; and | 
of other persons not coming within the above classifications 15 
were killed and 80 injured ; making a total in this class of accidents 
of 63 persons killed and 7766 injured. 

Thus the total number of personal accidents reported to the 
Board of Trade by the several ——T companies during the nine | 
months amounts to 789 persons killed and 11,949 injured. There 
can be no doubt that the number of returns of injuries to servants | 
received by the Board of Trade has been considerably affected by | 
the order recently made by the Department as regards the mode 
in which the returns are made. 

Prior to the issue of this order some companies appear to have 
reported accidents of gravity only; now they are directed to | 
report all accidents which prevent a servant injured from being | 
employed for five hours on his ordinary work on any one of the 
three working days next after the accident. The change in 
practice has had the result that a much larger number of returns 
have been received. 








A LANDSLIP occurred on the Banbury and Cheltenham | 
Railway on Thursday, the 21st inst. An engine was nearly buried | 
in the falling earth, and the line was block2d 


WHAT HIGH SPEED MEANS. 





Tue following letter has been addressed to, and pub. 
lished by, the Editor of The Railroad Gazette. We have 
dealt with Mr. Strong’s statements on another page :— 

To the Editor of the Railroad Gazette, 

I was much interested by the article ‘‘ What High Speed Means,” 
in your issue of January Ist. Coming, as it does, from Tur 
ENGINEER, which has at various times made predictions as to the 
impossible in regard to high speed on rail 8, I am not altogether 
surprised at it. I would like, however, to remind THE ENGINEER 
that what has already been accomplished may be done again. And 
in this connection I should like to call attention to two or three 
cardinal principles in steam engineering that are often overlooked 
by designers of locomotives which are intended to be very fast and 
powerful, principles that are being departed from by a number of 
railroads. 

THE ENGINEER speaks of the trial of a locomotive weighing 
70 tons with two break vans, and says that everything was done to 
get up to the highest speed in the least time, and yet only once 
was seventy-two miles an hour reached in two miles. He believes 
that he is within the truth in saying that an assumed train of 
150 tons cannot get up to sixty miles se Bri in less than four miles ; 
and that one mile will be used in coming to a stop. Allow me to 
compare this with an actual performance with a locomotive in 
actual service with a train that weighed 450 tons exclusive of 
engine and tender. 

Official record of a run on the Pittsburgh, Fort Wayne, and 
Chicago on June 20th, 1887 :—Train No. 3 between Fort Wayne 
and Chicago, 148 miles ; train consisting of one baggage car, five 
coaches, and four Pullmans, ten cars in all ; running time, three 
hours and forty-five minutes, including twenty-three stops, and 
five slow-ups for bridges. ‘This train made one run between 
stations, a distance of 9°5 miles, in ten minutes to a second, and 
another run of 8°7 miles, including one crossing stop, in nine 
minutes. The train was hauled three miles up a 26ft. grade, with 
brakes set on one of the Pullman cars, caused by a brake sticking, 
The weight of the train was about 450 tons, engine 448, Lehigh 
Valley Railroad; A. H. Polhemus, road foreman; C. Walton, 
trainmaster. fe 

The Railroad (‘azette, in commenting upon this, said :—‘‘ Allow- 
ing ten minutes for reduced speed entering Chicago, and two 
minutes each for the bridges mentioned in the report, makes a 
total of something like one hour and twenty-three minutes to be 
deducted from the three hours and forty-five minutes given as the 
total for the run. This brings the average rate for the time while 
the train was under actual headway well up to sixty miles an hour, 
which, for ten cars, is doing excellent work.” 

The most important statement in this report is: ‘‘ Made one run 
between stations, a distance of 9°5 miles, in ten minutes to a 
second, and another run of 8:7 miles, including one crossing stop, 
in nine minutes.” This time was taken from the time the wheels 
began to turn until the engine had come to a dead stop at the next 
stopping place, 

How does THE ENGINEER account for these facts if it requires 
four miles to get up to sixty miles an hour with a 150-ton train ’ 

Another instance : This same engine on the Northern Pacific, on 
June 25th, 1887, pulled a train that weighed 950,000 lb., including 
engine and tender, from Royalson to Little Falls, a distance of 
10°5 miles, in eleven minutes from stop to stop. When doing this 
she indicated 1810-horse power and showed a mean effective 
eee of 701b, at 325 revolutions per minute, 1300 piston 
speed. 

How do we account for the way this engine picked up these 
very heavy trains and put them at such high speeds in ns short 
distances The answer is a very simple one. She had the ability 
to maintain a very high mean effective pressure on a large, or pair 

Total for the 
corresponding period 
in 1895. 
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Injured. 
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Of contractors’ servants, 11 were killed and 21 injured. 


of large, pistons moving at very high piston speed ; and this is 
where the 70-ton locomotive spoken of by THE ENGINEER as not 
being able to put two vans up to seventy-two miles an hour short 
of two miles is lacking. 

This latter locomotive had 7ft. driving wheels and an 18in. by 
24in, cylinder, and probably a short port, with a very short travel 
of valve, and could not get at this speed more than about 35 Ib. 
mean effective pressure ; and owing to her 7ft. driving wheels 
could not get more than 960ft. of piston travel when moving at 
sixty miles an hour. This would give her less than 600-horse 
power, while the other engine indicated 1810-horse power. 

Here is where some people are making a mistake for high-speed 
locomotives on ordinary roads, where the roads are not level, and 
where trains have to make frequent or occasional stops, by giving 
an engine wheels so large as to make her slow about picking up a 
train, and also insufficient power to maintain her scheduled speed 
on grades, I have noticed on a number of roads having some of 
the most modern locomotives, that when a grade of, say, 26ft. to 
= mile is reached, the speed slackens and the engine begins to 
abour. 

An ideal condition of fast train service is a locomotive that can 
make the schedule whatever it may be over the average grades, 
as fast up the grade as it is safe for her to run down them ; and on 
some mountain roads this is the only safe rule to follow. To be 
able to accomplish this one must have all of the following qualities : 
—(1) A well-maintained high mean effective pressure. (2) High 
piston speed, (3) Enough adhesion, or tractive force, to do the 
work on grades, and in starting trains with as little slipping as 
possible. 

This involves the use of a boiler of large heating surface and 
large grate area, capable of carrying high pressure safely, and 
large cylinder power with a valve and valve gear capable of 
giving the high mean effective pressure at the high piston speeds 
and with weight enough on the driving wheels to do the work 
without slipping or without overloading the track and bridges, 
which may require six-coupled engines, with driving wheels not so 
large as to reduce piston speed. Such an engine, properly balanced, 


| will make that which THE ENGINEER calls one of the impossible 


things an easy task. Geo. 8S. Strona, 








Captain J. Tompson, inspector of explosives, has 
held an inquiry at Plymouth into the cause of the recent 
dynamite explosion in Devonport Harbour, when three men were 
drowned by the overturning of the steam driller Delta, Mr. 
Rodd, the coroner, and the jury empanelled for the inquest als» 
inspected the Delta. The general opinion is that the hole in the 
vessel—l5ft. by 4ft.—was not caused by rocks being driven by 
dynamite against the veszel, but by internal explosion, 
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CORLISS ENGINE CYLINDER. 


We illustrate herewith the latest type of Corliss engine 
cylinder adopted by Messrs. Bollinckx and Co., Brussels. The 
cylinder, it will be seen, is made in three parts bolted together, 
the jacket entirely surrounds it, and the steam isadmitted from 
above, so that it may be as far as possible freed from water, 
and in order to make the jacket more efficient for the 
removal of water condensed upon the cylinder walls. The 
working steam enters the cylinder heads directly from the 
jacket, and the interior and exterior surfaces are therefore at 
practically the temperature. The distribution is effected in 
the usual way with Corliss valves, but the exhaust takes 
place through piston valves which move backwards and for- 
wards axially with the piston, the face of the valve or 
“shutter” when closed being flush with the inner face of the 
cylinder cover, thus reducing the clearance to a minimum 
actually not more than 1 per cent., and at the same time 
keeping the surface exposed to steam as small as possible. 
On account of those advantages a very high rate of efficiency 
is got from these engines. The valve chest in which the 
exhaust valve works is made of hard cast iron, and the bore is 
corrected by grinding; the piston being also ground to size, 
there is very little wear, and what occurs is mainly restricted 
to the piston rings. We are informed by Messrs. Bollinckx 
that a set of valves which they have had in use for the last 
twelve months show no signs of wear; the wear at any 
time must be very small, as the course moved through by the 
exhaust piston is only between ,'; and ,); of that passed 
through by the main piston. 








DEFECTS IN FRENCH BATTLESHIPS. 


A want of solidarity between the various branches of the 
French naval service has long been held to be a serious 
source of weakness to that country’s marine organisation. 
And when this absence of cohesion betrays itself in petty 
jealousies, such as have been brought to light lately in the 
Arsenal of Toulon, the position becomes altogether un- 
tenable. For instance, during the past week a good deal of 
sensation has been created across the Channel by the official 
announcement that three responsible engineers in the 
Toulon Arsenal had been suspended as the result of a report 
prepared by Rear-Admiral Chateauminois, the major-general 
of Toulon. Such a disciplinary measure implies a very grave 
dereliction of duty, and it appears that it has reference to 
the conduct of the Government engineers towards the private 
shipbuilding yards. The affair under notice dates from the 
giving out of contracts a few years ago for the construction 
of the two battleships, the Jauréguiberry and Carnot, which 
were to cost between twenty-five and thirty million francs 
each. The Jauréguiberry was to be built in the Seine yards 
of the Forges et Chantiers de la Méditerranée, and the Carnot 
in the Government yard at Toulon. The competition 
between the State officials and the private builders was very 
keen, as each wished to have the honour of getting their 
vessel first out of hand. On completion the Jauréguiberry 
was found to be one of the finest, if not the best, warship in 
the French Navy; the Carnot was not so satisfactory, and 
from the moment she was launched this vessel gave a great 
deal of trouble and uneasiness to the marine authorities. 
It will be remembered 
Jauréguiberry one of the boilers exploded, and the cruiser 
had to be sent to the Toulon Arsenal for repairs. At the 
fame time the Carnot showed very serious defects. She 
sank very deep in the water, and to the astonishment of the 
marine authorities accommodation had only been provided 
for about a quarter of the crew. In attempting to devise 
some means for overcoming this drawback one of the engi- 
neers was seized with the brilliant idea of fitting up quarters 
for the crew above the main deck, but when this was done it 
occurred to him that there was no light or air. Holes were 
then knocked into the sides, so that the problem seemed to 
be overcome. Unfortunately, it appeared that these ports 
constituted a serious danger to the stability of the 
vessel. In rough weather they would admit water into the 
Superstructure, where it would be stored like an enormous 
reservoir and render the cruiser topheavy. But this was not 
all. The boilers in the Carnot were found to be so inefficient 
that it was prudent to use them with the greatest precau- 
tion, Consequently, the Carnot is practically worthless as a 
battleship, and the money spent upon her construction may be 
said to have been thrown away. Both the Jauréguiberry 
and the Carnot were sent to the Toulon Arsenal for repairs 
at about the same time, but seeing that the former vessel 
needed no other repairs beyond what was to be done to the 
boiler, it was expected that she would be ready long before 


bog Carnot. This, however, did not suit the State engineers, 
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wanted to get the Carnot out of hand first, and while | 





that during the trials of the | 





work on this vessel was carried out as fast as possible, the 
Jauréguiberry was entirely neglected. The Minister of the 
Marine made repeated applications for the immediate 
delivery of the Jauréguiberry, but the Toulon engineers 
declined to give him satisfaction. An inquiry was then 
instituted, with the result that the three engineers respon- 
sible for the delay in the repairing of the Jauréguiberry have 
been relieved of their functions. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE DIVERSION OF THE PERIYAR. 


At the ordinary meeting on Tuesday, January 26th, Mr. John 
Wolfe Barry, C.B., F.R.S., the president, in the chair, the paper 
read was on ‘The Diversion of the Periyar,” by Colonel J. 
Pennycuick, (.S.I., late R.E. 

It was shown how from time immemorial the Madura District 
of the Madras Presidency had suffered from want of water for 
irrigation, and how it was proposed to meet this want by diverting 
the Periyar River from its natural course through Travancore 
into the Arabian Sea so as to traverse the valley of the Vaigai, 
which runs through Madura to the Bay of Bengal. The work 
involved the closure of the existing course of the river by a solid 
masonry dam, the provision of a passage for its waters through 
the mountain chain separating the watershed of the Ray of Bengal 
from that of the Arabian Sea, and the construction of the works 
required for the control and distribution of the water thus diverted 
for the purpose of irrigation in the Madura District. 

The dam for closing the existing bed of the Periyar had 
to be 178ft. in height; and the difficulties inherent in the 
construction of a work of this magnitude across a river with 
an average discharge of 1200 cubic feet per second, rising in 
floods to 25,000 cubic feet per second, and on one recorded 
occasion to five times the latter amount, had been enhanced by 
the fact that the work had to be carried out in an uninhabited 
jungle, 20 miles from the nearest cultivated land, and 80 miles 
from the nearest railway station. The climate also was so ua- 
healthy that for three months in each year engineering opera- 
tions on any but the smallest scale were impossible, while for 
six of the remaining nine, floods in the river were so frequent 
as to prohibit any attempt at work in its bed. The time available 
for getting in the foundations of the dam was thus practically 
limited to three months, with the certainty that all work not com- 
plete and solid by the end of this period would infallibly be 
destroyed before the next working season. 

The difficulties encountered in the construction of the dam and 
the measures adopted for meeting them were described in detail. 
Ground was first broken at the end of 1887, but the first year was 
occupied in preliminary work, and it\was not till the end of 1888 
that any attempt was made at work in the river-bed, and not till 
April, 1890, that the foundations of the great dam were sufficiently 
advanced to be practically secure against destruction by floods. 
Even after this date interruptions were frequent, but these became 
fewer and less important as the dam rose and the regulating 
capacity of the lake which it formed became greater. Water was 
poured into the Madura District for the first time in October, 
1895, and the dam and works connected therewith were finally 
completed in the following April. 

For the passage of the water through the dividing ridge between 
the valleys of the Periyar and Vaigai, a tunnel had been driven, 
5600/t. in length, with a cross-sectional area of 90 square feet and 
a fall of 1 in 75, the discharge through which might, if necessary, 
reach 1800 cubic feet per second. The tunnel was approached 
from the lake formed by the construction of the main dam, by a 
cutting in solid rock somewhat over one mile in length and 21ft. 
wide, with a maximum depth of about 40ft. For the passage of 
surplus water during heavy floods, an escape separate from the 
main dam had been constructed by cutting down a saddle on the 
right bank of the river, the stone removed for the formation of 
this escape being used in the construction of the dam. The sill 
of this escape was 162ft. above the bed of the river and 31ft. 
above that of the cutting leading to the watershed tunnel. The 
top of the parapet of the dam was 16ft. above the sill of the 
escape, and it was calculated that no flood likely to occur would 
raise the water level to more than 11ft. above this sill, for which 
level—173ft. above the river bed—all the pressures in the dam 
were calculated. 

The net result of the operations described in the paper has been 
the formation of an artificial lake with an area of 7454 acres at the 
level of the sill of the escape, and of 3765 acres at that of the 


| cutting leading to the watershed tunnel, the lowest level to which 


it can fall, the greatest depth of water being 162ft. at the former 
level and 131ft. at the latter. During abnormal floods the depth 
might be increased to 173ft., and the area of the lake to 7454 
acres, 

The cubical contents of the lake ‘at escape level were 13,299 
millions of cubic feet, of which 6484 millions, being below the sill 
of the cutting, could not be used, the remaining 6815 millions 
being available for counteracting the fluctuations in the natural 
discharge of the river, which varied between 400 millions and 
12,000 millions of cubic feet per month, the average annual dis- 
charge being about 35,000 millions, 

The water thus stored, after passing through the watershed 
tunnel, was carried by existing watercourses for a distance of 
about eighty miles before being distributed for irrigation in the 
Madura District. The works for this purpose, though extensive 
and important, possessed no special features of engineering interest, 


and were not described in any detail. The total cost of the works 
had been Rs. 85,00,000, or about £500,000, and the net return 
was expected to be Rs. 5,55,000 or 653 per cent. on the capital, 
which might be increased to some extent by the sale of occupancy 
rights on waste lands to be brought under cultivation in future ; 
the area to be irrigated was about 90,000 acres, the greater part of 
which was now irrigated partially or not at all. 

It was noticed that the construction of the works created a poten- 
tial energy of about 60,000 horse-power, the conditions for the 
development of which were singularly favourable, and though the 
conditions for its employment were not at present as favourable 
as those for its development, the author believed that in the 
futare the returns from this source would rival, if they did not 
exceed, those from irrigation. 

The paper concluded with a warm tribute to the energy, skill, 
and devotion displayed by the executive staff employed on these 
works, and to the loyal support which the author received from 
them and from other civil engineers of the Public Works Depart- 
ment of the Madras Presidency, both while engaged on the Periyar 
works and while at the head of the Department. 

The — was supplemented by an account of ‘‘The Periyar 
Tunnel,” by Mr. P. Roscoe Allen, Assoc. M. Inst. C.E. 








Diaries, CALENDARS, &C.—Although making a rather belated 
ene, the calendar sent us by the Magnolia Anti-friction 
Metal Company of Great Britain Limited, London, is one of the 
neatest we have received. Amongst other late arrivals, we have 
received wall calendars from Messrs. Dorman and Smith, Salford, 
Manchester, and Messrs, Joseph Evans and Sons, Wolverhampton. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: John 
Gardner, to the Monarch; and James M. C. Bennett, to the 
Royal Arthur. Staff engineer: John S. Watch, to the Wallaroo. 
Chief engineer: Joseph H. Pill, to the Minerva. Engineers: John 
A. Vaughan, to the Monarch ; John E. Haves, to the Wallaroo, 
additional ; Jaspar W. A. Parrott, to the Pembroke, additional, 
for the Angler; W. W. Hardwick, to the Blonde; Sidney J. 
Drake, to the Pembroke, additional, for the Swordfish ; Charles 
W. Bolt, to the Rattler ; Charles W. P. S. Bartwell, to the Royal 
Arthur; Alfred W. Littlewood, to the Algerine; Henry A. 
Gedye, to the Phcenix ; William M. Whayman, to the Linnet ; 
and Alfred T. P. Read and Charles F. Jordan, to the Victor 
Emanuel or Tamar. Assistant engineers: Alexander Brown, to 
the Monarch; John W. Figgins, to the Pembroke, additional ; 
Edgar W. Chamberlain, to the Medea; and Frederick W. Syden- 
ham, to the Cambridge. Assistant engineers for temporar 
service: Henry C. D, Barker, to the Immortalité; Carl H. E 
Taylor, to the Resolution; David E. Duke, to the Pique ; and 
William J. Hambly, to the Rainbow. Probationary assistant 
engineer: Philip D. Church, to the Daphne. 

ScHoo. OF Mines Dinner.—The twenty-fourth annual dinner 
of the old students of the Royal School of Mines was held on 
Tuesday, January 26th, 1897, at the Criterion Restaurant, and was 
attended by over 120 associates and others who have been con- 
nected with the school. The chair was taken by Mr. T. K. Rose, 
of the Royal Mint, an old associate of the school, and he was “4 
ported by Sir George G. a Bart., F.R.S., Capt. W. de W. 
Abney, C.B., F.R.S., Dr. H. Hicks, President of the Geological 
Society, Mr. E. Windsor Richards, President of the Institution of 
Mechanical Engineers, Professor W. C. Roberts Austen, C.B., 
F.R.S., A.R.S.M., Professor C. Le Neve Foster, F.R.S.. A.R.S.M., 
Professor Galloway, Professor H. Bauermann, A.R.S.M., Mr. B. 
Brough, A.R.S.M., secretary of the Iron and Steel Institute, Pro- 
fessor A. W. Rucker, F.R.S., Professor W. A. Tilden, F.R.S., 
Professor J. Perry, F.R.S., Professor G. B. Howes, Professor W. F. 
Wynne, F.R.S., A.R.C.S., Mr. H. G. Graves, A.R.S.M., honorary 
secretary of the dinner committee, and many others. The chair- 
man in proposing the toast of the evening, that of the ‘‘ Mining 
and Metallurgical Industries,” dealt with the great advances in gold 
production and the influence of the cyanide process, and then re- 
ferred to the recent progress in the investigation of the inner 
nature of metals. The recently published ‘‘Register of Old 
Students ” was also mentioned as an event of the year. 

TRADE AND BUSINESS ANNOUNCEMENTS.—Mr, F. L. Wanklyn 
has resigned the position of Manager of the Grand Trunk Railway 
Company’s Locomotive Works, Point St. Charles, Montreal, to 
accept the management of the Toronto Railway Company, an 
electric railway eighty miles long, running through the streets of 
the city of Toronto, Ontario, Canada.—At an extraordinary meet- 
ing of the shareholders in Sir Joseph Whitworth and Co,, Limited, 
held at Manchester on Saturday last, it was resolved that the 
directors be empowered to amalgamate with Sir W. G. Armstrong, 
Mitchell, and Co., Limited, the combined firms in future to be 
known as Sir William Armstrong, Whitworth, and Co., Limited. 
The shareholders in Sir Joseph Whitworth and Co. will receive 
£7 10s. in cash for each £10 share, and three £1 shares in the 
new company, valued at £2 10s. each.—The firm of Davis and 
Primrose, engineers and machine makers, Etna Iron Works, Leith, 
of which the subscribers were sole partners, was by mutual con- 
sent dissolved as at 26th December, 1896, by the withdrawal of 
Mr. James Primrose. The business will be carried on under the 
former name or style of Davis and Primrose by Mr. Robert Elliot 
Davis.—Messrs. Wheatley Kirk, Price, and Goulty, of London and 
Manchester, have just admitted Mr. Ernest Sherley - Price into 
partnership. The firm now consists of the following members :— 
Mr. Henry Sherley-Price, Mr. W. R. Goulty, Mr. S. Sherley-Price, 
and Mr. E., Sherley-Price. 

ELECTRICAL TRAINING AND TESTING INsTITUTION.—At the Im- 
perial Institute on Wednesday evening, a company of about 200 
sat down to what appears now to have grown into the annual 
dinner of the ‘“‘Old Students” of the Electrical Standardising, 
Testing, and Training Institution at Faraday j|House. Lord Castle- 
town occupied the chair, and he was supported by Sir Henry 
Mance, President of the Institution of Electrical Engineers ; Sir 
Courtenay Boyle, Mr. Robert Hammond, the originator years ago 
of the Institution, and among those present were Mr. Hugh E. 
Harrison, principal ; Mr. C. E. Spagnolette, Mr. Ince, Mr. Erskine, 
Mr. Campbell Swinton, Mr. P. W. D’Alton, Professors Perry, 
Carey Foster, Meldola, Boys and Beare, Mr. C. H. Wordingham, 
Mr. W. Worby Beaumont, Mr. Sydney Morse, Mr. Curling 
Anderson, and many electrical engineers and electricians from all 
parts of the country. The toast of the Queen gave Lord Castle- 
town an opportunity to refer to the great works of the sixty years 
of the Queen’s reign, and he afterwards dwelt upon the work of 
the Institution of Faraday House, to which Sir Henry Mance 
afterwards proposed success, He dwelt on the immense pro- 
gress that Lad been made in electrical undertakings during recent 
years. It was very necessary that practical erperience should be 
combined with theoretical knowledge. Judging from the list of 
affiliated societies, the students had a wide field before them to 
choose, and some would do well to pay attention to the subject of 
submarine telegraphy. Speaking of the experiences of young 
electrical engineers, Sir Henry created loud laughter by relating the 
episode of a whale becoming entangled in the line between Bombay 
and Kurrachi. He protested that the story was quite true, but that 
when he related it to a high Indian official he said ‘it was chilly,” 
and went to bed. Next day Sir Henry was accused of pulling the 
‘* excellency’s leg,” so he resolved never to tell a fishing story again. 
Mr. R. Hammond, who responded, stated that the necessity for 
electrical standards arose some twenty years ago, when a few 
enthusiasts conceived the idea of using electricity as an illuminant 
in private houses. The enormous increase in electrical appliances 
rendered the institution at Faraday House of national importance. 
They had no endowment, Government grant, or subscription list, 
and yet they provided an unrivalled means of education. He was 
able to refer to the large number of students who were now filling 
important posts in the electrical engineering world, and to the 





advantages students were afforded by the affiliation of the Insti- 
tution with numerous works and stations, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 





AUSTRIA.—GEROLD AND Co., Vienna. 
CHINA.—KELLy anp Wa su, Lp., Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 
INDIA.—A. J. Compripar AnD Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LoxgscuER anv Co., 807, Corso, Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY anp WstsH, Lp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
§, AFRICA.—Gorpon AnD Gortcn, Long-street, Capetown. 
R. A. THompson AND Co., 33, Loop-street, Capetown. 
J. C. Juta anv Co., Capet » Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon AND GoTcH, Queen-street, Melbourne; George- 
street, Sydney; Queen-street, Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
Craia, J. W., Napier. 
OANADA.—MonTREAL News Co., 386 and $88, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 88 and 85, 
Duane-street, New York. 
Svusscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE tty anp Watsu, Lp., Singapore. 
CEYLON.—W1JAYARTNA AND Co., Colombo. 











SUBSCRIPTIONS. 


Tar Enoineer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid on 
advance) :— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) .. £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tue Enoineer is registered for transmission abroad. 

A complete set of Taz Enaineer can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates, will 
receive THe ENarngerR weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

Turn Paper Coprzs— 


Helf-yotlygy nw aw mw ewenseea ceo Ms @. 

Yearly .. ww me me eeee oe @ 4116. 0 
Tuick Paper Coprrs— 

Helf-yosty .. ow ao wo ewoaeeacoe & @& &. 

Vearly .. 2c oc cc co co as co oo a &8 Os. Gd, 


(The difference to cove extra postage.) 


ADVERTISEMENTS. 


“® The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in ‘‘ordinary” and ‘special’ 
positions will be sent on application. 


Advertisements cannot be inserted uaniless delivered before 
Six o'clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 





letters relating to Adverti. ts and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tak ENGINEEP. 





Telegraphic Address, ‘‘ENGINBER NEWSPAPER, LONDON.”’ 





TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we And it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Toe Enaineer, or containing 
questions, should be accompanied by the name and of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 

keep u 


therefore request ts to copis. 
REPLIES. 
T. H. H.—The address of the Iron and Steel Institute is 28, Victoria- 
street. 


J. H. J. (Margate.)}—We have not overlooked the matter, but it is quite 
possible to have too much even of a good thing. 
W. D. (Wexford.)—The patent list which we publish is official, and we 
must refer you to the Patent-office anthorities to make corrections. 
R. N. H (Manchester.)—Thanks for your letter. The engraving of the 
L. and N. W. R. engine was reproduced without alteration from a 
photograph. The number and name are those borne by the engine when 
the photograph was taken. 
Foreman (Ipswich.).—The alloy has nothing to do with it. The plugs 
have not got sufficient taper, and so set fast when screwed up. Allow 
lin. per inch of length, it is none too much. If less taper is used, the 
plugs and seats must be absolutely truly circular, a condition by no 
means easy of attainment. 
J.C S.—ttmery wheels are made by mixing emery powder of various 
degrees of fineness with some suitable cement, and compressing the 
mass while soft into the required form. The composition of the 
cement has formed the subject of many patents ; glue, marine glue, and 
silica in the form of water glass, have all been used. The precise 
methods of manufacture and nature of the cement are usually regarded 
as trade secrets. 
}. W.—Boilers fired by town gas have been frequently used. There was 
one in a hairdresser’s shop in Fleet-street for many years. Its place 
has been taken by a small water-pressure engine. There is no difficulty 
about the matter. We have no doubt that you can obtvin just what 
you want from Mr. Fletcher, gas engineer, Warrington. You can 
obtain full information about small oil-fired boilers from Mr. E. 
Henwood, 22, Great St. Helens. 
Supscrizer H.—The speed of the fastest paddle and screw passenger 
steamers are about the same, say, 22 knots. We cannoteven pretend to 
say what is the speed of the fastest railway trains in the world. It 
might be possible to answer the question if rival railway companies in 
the United States would confine themselves to recording facts with 
some pretensions to scientific accuracy. You can, by consulting Brad- 
shaw, find for yourself what is the fastest train in Great Britain. 
. A. (Edge-lane.)—Your question has been answered repeatedly. As 
regards the vehicle, all parts of the wheel move at the same velocity. 
As regards the rail, the part of the tire in contact with it has no motion. 
As regards the flange at that point, it is moving backwards while the 
carriage is moving forward. The vertex of the wheel moves through 
space at twice the velocity of the carriage. Yours is a “catch” 
question, admitting of various answers, according to the sense in which 
the question is understood. 


| 








MEETINGS NEXT WEEK. 

Socrrry or Encineers.—Monday, February Ist, at 7.30 p.m.: Inaugural 
iddress by the President, Mr. George Maxwell Lawford. 

Tue InstiTUTION OF JuNIoR ENnGINEERS.—Tuesday, February 2nd, at 
8 p.m.: First Lecture of course of six on ‘‘ Dynamo Design, Construction, 
and Working,” by Mr. F. A. Nixon. 

SELF-PROPELLED TRAFFIC ASSOCIATION, LIVERPOOL AND DistTRIcT CENTRE. 

Tuesday, February 2nd, at 8 p.m.: Paper, ‘‘ Road Maintenance,” by Mr. 
H. Percy Boulnois, M. Inst. C.E., postponed. 

GEOLOGISTS’ AssociaTION.—Friday, February 5th, at 7.30 p.m.: Annual 
Address, ‘‘ The Evidence for the Presence of Man in the Tertiary Period,” 
by the President. 

Tue InstiruTiIoN or Crivit Enoingers.—Tuesday, February 2nd, at 
8 p.m.: Paper to be further discussed, ‘‘ The Diversion of the Periyar,” 
by Colonel J. Pennycuick, C.S.1., R.E. Paper to be read, ‘Cold Storage 
at the London and India Docks,” by Mr. H. F. Donaldson, M. Inst. C.K. 
Thursday, February 4th, at 2 p.m.: Students visit the Scientific Instru- 
ment Manufactory of Messrs. Elliott Brothers. 

Society or Arts.—Monday, February Ist, at 8 p.m.: Cantor Lectures, 
‘Material and Design in Pottery,” by Mr. William Burton, F.C.S. Tues- 
day, February 2nd, at 8 p.m.: Foreign and Colonial Section, Paper, “‘ The 
Progress of the British Colonial Empire during the past Sixty Years of 
her Majesty's Reign,” by the Right Hon. Sir Charles W. Dilke, Bart., 
M.P. Wednesday, February 3rd, at 8 p.m.: Paper, ‘‘ The Recommenda- 
tions of the Recess Committee for the Development of Ireland's Industrial 
Resources,” by the Right Hon. Horace Plunkett, M.P., Chairman of the 
Recess Committee. Thursday, February 4th, at 8 p.m.: Howard Lectures, 
“The Mechanical Production of Cold,” by Professor James A. Ewing, 
M.A., F.R.S. 








DEATH. 
On the 25th inst., at his residence, Grange, 45, Carleton-road, Tufnell 
Park, Davip KrirkaLpy, of the Testing and Experimental Works, 99, 
Southwark-street, in his 77th year. Funeral at Highgate Cemetery, 
12.80, on Friday, 29th inst. 
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LONDON WATER. 


Great has been the controversy lately raised, and still 
at full height, concerning the character of the present 
supply of water to London, and the advisability of sup- 
plementing or replacing it. The keenness of the debate 
has been increased by the political trend frequently given 
it by hostile disputants, less intent on improving the 
quality or augmenting the quantity of a bland and neces- 
sary liquid than on pouring out an acrid flood of party 
spite. It is the privilege of the technical press to be in a 
position, not indeed of impossible impartiality, but 
exempt from political and partisan influences, and there- 
fore capable of attaining a standpoint for a comprehensive 
and discriminating survey. From time to time as the 
discussion presented phases of public interest, and 
included questions of direct engineering importance, we 
have dealt adequately with each theme as it arose, and 
that without prejudice or prevarication. At the present 
moment a fresh development has taken place, and merits 
serious consideration and some measure of critical 
appraisement. 

It will be easily within the remembrance of all interested 
in the character of the London water supply that a few 
months ago Mr. W. J. Dibdin, the chemist to the London 
County Council, dismayed such of the inhabitants of this 
city as read their daily papers—and, reading, believe—by 
the statement that a vast quantity of unnecessary mud, 
67°5 tons to wit, was annually provided for their con- 
sumption by the wicked water companies. This value 
was arrived at by measuring the average amount of 
suspended matter in London water, deducting a constant 
representing what might be considered inevitable in 
any water, however unexceptionable its source, and 
multiplying the result by ten, to convert the quantity of 


With regard to this last operation, we may say at once 
that it appears to us an ad captandum procedure, 
pleasingly ingenuous. Everyone whose opinion is of 
the slightest consequence is perfectly well aware that 
ordinary sewage sludge contains something like 90 per 
cent. of its weight of water, and no one will be in the 
smallest degree better informed if a given weight of dried 
solid matter is multiplied by ten and the result stated as 
‘““mud.” It is mud for babes—if they like the diet. The 
investigation whereby Mr. Dibdin has been led to a 
result, of which the method of statement at least is note- 
worthy, has had one outcome of indisputable utility. It 
has caused him to devise a novel method for collecting 
the suspended matter in water, sensibly clear, for 
measurement and microscopic examination. Hitherto it 
has been customary to depend chiefly on the subsidence 
of a large quantity of water, and the further subsidence 
of the small fraction of this left on decantation, in a 
conical vessel arranged so as to concentrate the deposit 
and allow its collection on a microscope cover glass. Mr. 
Dibdin’s improvement certainly deserves recognition, in 
that it allows of the actual filtration of a known volume 
of the water to be examined, and the ultimate collection 
of the débris thus accumulated on a miniature filter plug 
in a capillary glass tube, capable of moderately-accurate 
measurement. The approximate volume thus computed 
serves as a rough index of the weight of suspended 
matter in the water. Full details of the process and the 
manipulation involved in its execution are of interest 
only to the professional chemist, to whom they are 
readily accessible. Armed with this touchstone, Mr. 
Dibdin has sallied forth to tilt against gigantic mud 
mounds—containing 90 per cent. of water. Little 
more than a week ago he presented a paper before 
the London Section of the Society of Chemical Industry 
embodying the results of his industry, and putting 
forward certain considerable conclusions. Having regard 
to the facts, viz., that the subject itself is of the highest 
moment, that the opinions promulgated are those of a 
chemist of repute holding an important official position, 
and that the interest of the members of the largest 
technical chemical society in the world was so far 
aroused that they refused to close the debate on the 
evening on which the paper was read, and agreed to 
continue the discussion at a meeting shortly to be held, 
we consider it advisable to examine Mr. Dibdin’s paper 
fairly closely, and to lay before our readers a précis of 
his views, reserving our criticism until the immediate 
hearers of the paper have had the opportunity of 
advancing their own. 

The chief figures given by Mr. Dibdin are as follows :— 
The suspended matter in the water supplied by the Kent 
Company, commonly taken as of almost ideal purity, is 
00011 grains per gallon. Two other London companies, 
viz., the West Middlesex and the New River, supply water 
containing substantially an equal amount, viz., 0°0011 
and 00010 grain per gallon respectively. This, then, may 
be looked upon as unavoidable “‘ rust and dust,” to quote 
Mr. Dibdin’s phrase, and the difference between this 
quantity and the average amount, viz., 0°0033 grain per 
gallon, found in the remaining London water companies’ 
supply, represents avoidable dirt. The quantity, 0°0022 
grain per gallon, does not sound very formidable, but it 
is from this figure that the 675 tons of wet mud have 
been computed. It may be remarked in passing that 
even the quantity considered inevitable is some 34 tons 
of wet mud per year, and to the plain man it would 
seem a mere squeamish fastidiousness to boggle about 
another sixty odd tons administered in similarly dilute 
form. But it is right to say that the aspect of the 67°5 
tons of wet mud as a gallery appeal seems to have struck 
Mr. Dibdin, and he now states that in his opinion no 
notice need be taken of 0:004 grain per gallon, or even a 
larger quantity, unless the ordinary methods of examina- 
tion, chemical and microscopical, reveal some objection- 
able quality in the water. Parenthetically, it may be 
noted that this leaves us very much in statu quo ante, 
with the single difference that we are now possessed of a 
new and useful modification of one of the several methods 
of judging the quality of a water supply. The character, 
as distinct from the amount, of the suspended matter 
collected by the novel process is also a proper subject for 
inquiry, and this has not escaped Mr. Dibdin’s attention. 
He finds that the average percentage of nitrogen—a 
rough index of the matter of animal origin—in the sus- 
pended substances collectable from the water of those 
companies drawing from the Thames is 3°27 per cent., 
while the quantity in the suspended matter from the 
Kent water is 2°12 per cent.; that present in sewage 
mud is 5°20 per cent.; that in the suspended matter in 
the Thames at Sunbury is 4:06 per cent. ; and that in a 
“pure river mud” from Fitzroy River, Queensland— 
surely a little remote from the seat of inquiry—is 2°70 
per cent. Looking at the individual figures of the Thames 
companies’ supplies, we find the nitrogen given as vary- 
ing from 2°86 to 3°66, the latter figure giving some 
colour to the assertion that the character of the suspended 
matter in this filtered supply approximates to that of the 
unfiltered water at theintake. Looked at dispassionately, 
these data appear to us to fluctuate rather too widely, and 
in too arbitrary a manner, te permit of any valid deduction 
being drawn from them, and it is surely a little singular, 
especially when the beauty and purity of Welsh streams 
are being daily extolled, that no reliable river mud 
warranted unpolluted could be obtained nearer than 
Queensland. Besides the chemical composition of the 
suspended matter, so far at least as is indicated by its 
content of nitrogen, the nature and proportion of the 
organised organic matter present were also scrutinised. 
Samples containing “‘a comparatively large quantity” of 
microscopic organisms, including infusoria and the omni- 
present bacillus, were ranked as “objectionable.” The 
assignment of a sample to the black list is here clearly a 
matter of private judgment, and does not rest on a 
quantitative basis, like that provided by the determina- 
tion of the nitrogen content. Taking the figures given, 
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dry matter into the corresponding quantity of wet mud. 





however, for what they are worth, we find an average of 
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30 per cent. of the Thames companies’ samples returned 
as objectionable, as compared with 18 per cent. of the 
Kent companies’ samples. Bearing in mind the high 
character of the latter companies’ supply, it is clear that 
no great adventitious impurity is necessary to cause a 
given sample to be ranked as objectionable. 

The recognition of the occurrence of particles of organic 
matter—microscopic, but by no means inftinitesimal—in 
filtered Thames water has been utilised by Mr. Dibdin to 
explain the discrepancies often evident in the results 
of bacteriological examinations of water samples. He 
suggests that a large number of colonies on a particular 
plate may arise from the chance presence of a few 
particles of organic matter ‘‘ swarming with bacteria,” 
and may in no way represent the general condition of 
the water. There is much to be said for this view, 
and we commend it to the consideration of the 
ardent bacteriological water examiner — commonly 
neither a chemist nor a bacteriologist—who is apt to be 
noisy and dogmatic, and from whom, most will agree, we 
have heard quite as much as is necessary for some time 
to come. 

Finally, Mr. Dibdin institutes a comparison between the 
London water supply and that which is obtainable from 
Wales. The figures for the Welsh water supply are said 
to represent averages of samples from several streams, 
such as those which it has been proposed to impound and 
convey to a not too avid London. But although the 
results of the London water used for the purpose 
of comparison refer to both summer and winter seasons, 
no mention is made of the season during which the Welsh 
water was drawn. The conclusion—a little lame and 
impotent on this account—which is reached is, that the 
organic impurity in the Welsh unfiltered water is rather 
smaller in quantity than that in the filtered Thames 
water supplied to London; but that two great differences 
exist, namely, in the quantity of suspended particles of 
organised matter and the.amount of lime salts in solution, 
both being much greater in the Thames water than in that 
from Wales. The comparative hardness of London water is 
a recognised fact, and needs nothing but mention in order 
to introduce Mr. Dibdin’s concluding proposition, which 
is that a softening treatment of Thames water would 
have the collateral advantage of removing a good deal of 
organic impurity, whether in suspension or solution. Of 
course this is in no way new. It has long been under- 
stood that the subsidence of the precipitate produced in 
a caleareous water, softened by treatment with lime, 
clarifies it in the fullest sense, but it is nevertheless 
useful to have actual figures placed at our disposal. 

This is as far as it is desirable to go at present. We 
have endeavoured to give a fair account of the main 
points in Mr. Dibdin’s paper which merit the attention of 
water engineers. Such comment as has been appor- 
tioned has been parenthetic, and warranted by the occa- 
sional necessity of pointing out at once and on the spot 
a dubiety of statement or an invalidity of argument. We 
propose to return to the subject in a more critical spirit 
at an early opportunity. 


TECHNICAL EDUCATION IN GERMANY. 

Sik Pattie Maenvs and Messrs. Gilbert R. Redgrave, 
Swire Smith, and William Woodall, M.P., recently 
paid a visit to the exhibitions at Stuttgart and Nuremberg, 
and they availed themselves of their opportunity and 
inspected a few representative schools and factories as 
furnishing ‘‘examples of the character of the changes 
which have taken place during the last fourteen years.” 
They have embodied the results of their inspection in a 
letter to the Duke of Devonshire, as Iord President of 
the Council, and this letter has been printed and pub- 
lished as a small Blue-book of 36 pages. It has already 
been made the subject of comment in some degree by 
the daily press. On the whole, however, our contempo- 
raries seem to have had difficulty in making anything of 
it, and have for the most part contented themselves 
with quoting pretty freely from its pages. We are not at 
all surprised, because it is in many respects a most per- 
plexing document. As it can be bought for a few pence, and 
is no doubt already in the hands of numbers of our 
readers, we shall not reproduce in our pages more than a 
few lines. The sum and substance of the report is 
that in Germany enormous sums of money are being 
spent on education. Thus, for example, at Darmstadt, 
a city of 57,000 inhabitants, the Technical High School 
has been entirely reconstructed at a cost of £120,000. 
The Technical High School of Charlottenburg, at Berlin, 
has had expended on it since 1884 over £450,000. We 
are given to understand that these are in no way excep- 
tional cases, and we are quite willing to believe that 
this is true. 

Without going further for the moment, we must stop 
here to say that this is one of the perplexing facts con- 
tained in the letter of Sir Philip Magnus and his com- 
patriots. Enormous establishments of this kind, if they 
do any adequate work, must turn out thousands of pupils 
every year. Indeed, we are told that the attendance at 
the Charlottenburg School alone numbers 3000. We, 
not unnaturally, ask what becomes of all these tech- 
nically trained men? On this point we are supplied 
with no information. It has long been believed, how- 
ever, in this country that the pupils at these and similar 
schools are really artisans, and we have been told over 
and over again that we are being beaten in the world’s 
markets just because the German artisan is better 
taught than the Englishman. Sir Philip Magnus assures 
us now that this is not the fact. ‘As regards,” he 
writes, “‘ the facilities for instruction to artisans, we did 
not discover that, except, perhaps, in certain branches 
of the textile industries, the special technical education 
of the German workman is superior to that of the 
artisans of this country. We have no reason to 
think that better facilities for technical and scientific 
teaching are offered to foreign workmen than those within 
reach of our own industrial population.” It would seem 
from this that the class taking technical education is one 
much higher than the artisan, and we confess that we 





are quite at a loss to understand how the vast numbers 
taught can in any way utilise their knowledge as a means 
of earning a living. How, in a word, can a vast army 
of trained electricians, chemists, engineers, metallurgists, 
&e., find remunerative employment? It is not at all 
impossible that the true answer is that they do not find 
employment or intend to seek for it; the apparent 
popularity of these schools being mainly due to the 
peculiar social conditions under which Germans live. 
Thus, for instance, the attainment of a certain stan- 
dard in secondary education secures a reduction of 
two years in the period of military service which 
every German must undergo, and no doubt a school 
course is considered to be in a dozen ways preferable to 
spending two years in barracks. It is, however, much to 
be regretted that Sir Philip Magnus did not clear up this 
very obscure question. Possibly, by pushing his inquiries 
in the proper quarter, he might have obtained most use- 
ful information. 

We have quoted above a paragraph in which it is stated 
that the textile artisan possesses exceptional opportuni- 
ties for obtaining instruction. Here, again, we are 
brought face to face with peculiar social conditions, 
At Crefeld is a weaving and dyeing school which has cost 
over £57,000. This school is the first of its kind in 
Europe. Such a school would probably be of very small 
utility in this country, because hand loom weaving is no 
longer practised, and the work of the weaving girl is the 
simplest and most mechanical possible. In Saxony, not 
less than 12,000 hand looms are still in use. ‘ The 
peasant proprietor and his family work upon their little 
patch of land, getting out of it all they can, and fill up 
their vacant time in turn at the loom or some other home 
industry.” There is ample room for results from the 
technical education of the hand loom weaver in art, in 
dyeing, and in many other departments of his trade for 
obvious reasons. Speaking of a weaving school at 
Meerane, attended by about 100 students, Sir Philip 
says, ‘* We were told that the most earnest of the students 
are the hand loom weavers from the country districts.” 
Here the utility of instruction is evident; but this fact 
by no means teaches us that a similar school would be 
equally useful in Bradford or Manchester. 

“Our recent visit has brought clearly home to us that 
the Germans have not ceased to believe in the value of 
the higher scientific education. On the contrary, they 
appear now to attach greater importance than ever to the 
connection between such higher scientific training and 
the development of manufacturing industry.” This is 
another exasperating statement. We want to know 
whether the Germans are justified in this belief; whether 
all the students are useful; whether the same result 
would not have been obtained just as well by other 
methods of education. And on all this we have no light 
or leading whatever. We believe that the largest dye 
works in the world is the Badische Anilin und Soda Fabrik. 
The company employs, we are told, 100 trained chemists 
and thirty engineers ; but what are they among so many? 
It is not, however, until we turn to electricity that we 
reach the culminating point. If all that we read is true, 
there cannot be fewer than 100,000 trained electricians in 
Germany at this moment. Can it be possible that their 
training is of any pecuniary value to themselves or to 
their country? Is it not true that in Germany science 
has taken the place formerly filled by classics and litera- 
ture, and constitutes the mental training of the rising 
generation without any special reference to the future 
career of the student? If this be the fact, then the 
word “technical” education is used in a sense somewhat 
different from that attached to it in England. 








Leaving technical, and coming to general education, 
we find much that is worthy of imitation. In the 
German schools habits of discipline and obedience are 
taught, which are of the utmost national value. Noth- 
ing is more likely to tell in the long run in cases of com- 
mercial competition. But, on the other hand, it is obvious 
that the cost incurred is enormous, and that there is no 
adequate means of proportioning the expenditure to the 
result. As bearing on this question of national burthens, 
we may quote here with advantage a passage from the 
Journal des Debats, to which attention has recently been 
called by Messrs. J. Birch and Co. ‘A fresh evil, the 
most insinuating, the most devouring of all, has come 
to be added, namely, state socialism. In the long run 
no financial system will be able to resist this two fold 
pressure of military and naval demands on the one hand, 
and on the other the immoderate and largely artificial 
demand for public works, education, poor laws, and 
superannuation. The weak States have already suc- 
cumbed. The stronger States, Germany for instance, and 
France will hold out for a long time yet; but it will be 
by seeing their debts accumulate, and indefinitely increas- 
ing taxes.” The italics are ours. 

On one point Sir Philip Magnus is distinctly reassuring. 
He tells us that wages are rising in Germany, and child 
labour has ceased to exist. Notwithstanding all that 
Germany is said to have done and to be doing, the fact 
remains that we can still make a little money in this 
country, while the population are, as a whole, the best 
fed, the best housed, and the best clothed in the world, 
and this in spite of the two cardinal facts that the 
rest of the world erdeavours to ruin our trade by hostile 
tariffs ; while it is to the enterprise of the British people, 
its explorers, colonists, and conquerors, that it is 
mainly indebted for its foreign markets, in which it 
competes with us most strongly. It is very gratifying to 
be able to add here that the views which we have so 
often expressed concerning German competition were 
corroborated at the annual dinner of the Wolverhampton 
Chamber of Commerce on Wednesday night by Mr. 
Ritchie, who in the course of his reply to the toast of 
‘Her Majesty’s Government,”’ said :—‘‘ There had been 
a scare lately with regard to goods made in Germany, 
and so much alarm had been created that he had thought 
it necessary, on behalf of the Board of Trade, to request 
Sir Courtenay Boyle to make special examination how 
far German goods were invading our markets at home 


and displacing British goods in the continental and other 
markets abroad. That inquiry was only just completed, 
and he was glad to say that the results, as shown by the 
statistics that had been placed before him, were very 
satisfactory. There was nothing in them to justify the 
feeling of alarm that our commercial supremacy was in 
any great danger either from the competition of Germany 
or the United States. We could not expect to be the 
only manufacturing nation in the world, and there ought 
not to be any undue amount of jealousy that, with the 
increasing populations of countries abroad, and a neces- 
sity of finding employment for those populations, other 
nations were now competing with us in those particular 
manufactures for which England at one time was regarded 
as the only source of supply. Taking the imports and 
exports between this country and Germany for the two 
quinquennial periods of 1880-4 and 1891-5, while there 
was a decrease in the imports of £700,000, there was 
an increase in the exports of £400,000, thus showing that 
our invasion of the German markets, as against the 
German invasion of our markets, gave a difference in our 
favour of £1,100,000. As to the last two years, the 
imports from Germany in 1896 showed an increase of one 
million in value over those of 1894, whilst the exports 
showed an increase of £4,400,000; so that whilst the 
imports from Germany during the last two years increased 
6 per cent., our exports to Germany for the same period 
increased 25 per cent. These figures amply proved that 
the supremacy of British manufactures had been well 
maintained.” 


RAILWAY SPEEDS. 

In another page we reprint from The Railroad Gazette 
a characteristic letter from the pen of Mr. George S. 
Strong, a well-known American engineer, and the inventor 
of a locomotive boiler about which a great deal was said 
at one time. Mr. Strong, it will be seen, maintains that 
certain phenomenal runs were really made on the Pitts- 
burgh, Fort Wayne, and Chicago Railroad, as far back as 
the 20th of June, 1887, and he asks how does THe 
ENGINEER account for these runs “if it requires four 
miles to get up to €0 miles an hour with a 150-ton 
train?” Our answer is very simple. The runs in ques- 
tion never were made on a level; and we never said that 
it took four miles to get 60 miles an hour with a 150-ton 
train. We did say that on a level not one of the trains 
tested during the classical brake trials at Trent attained a 
velocity of 60 miles an hour with a three miles run in 
which to get up speed. A complete tabular statement of 
the result of these trials will be found in vol. xxxix. of 
THe Encrnecer. The highest speed attained was 57°25 
miles per hour, by a Lancashire and Yorkshire train, 
the total weight of which was 204 tons, of which the 
train weighed 137 tons. But it is a matter of very small 
importance that Mr. Strong should misquote us. Mr. 
Strong has gone back a long way for an example of what 
an American locomotive can do—to a period, indeed, 
wken the timing of trains was not done with the accuracy 
on the necessity for which we have persistently insisted, 
and which is now seen to be desirable; and we think it 
may be possible to convince even Mr. Strong that the 
figures which he gives are so inconsistent that no reliance 
can be placed on them. Indeed, experience convinces us 
that all statements concerning phenomenal runs between 
points close together, from start to stop, are to be regarded 
with suspicion, because they imply, and of necessity 
imply, the expenditure of enormous power—a power, 
indeed, which the locomotive cannot exert. As the truth 
does not appear to be as fully realised as is desirable, it 
is worth while to explain what has to be done when a 
train is brought from a state of rest to a speed of. say, 60 
miles an hour, and then brought to rest again. It is not 
necessary to give all the calculations in detail. 

The energy stored in a train running at €0 miles an 
hour, or 88ft. per second, is precisely the same as if it had 
fallen down a precipice 120ft. high. Each ten of train 
represents 120 foot-tons of energy. In other words, a 
tractive effort equal to the whole weight of the train 
would have to be exerted in order so to accelerate it that 
when 120ft. from the starting point it may have a speed 
of 60 miles an hour. The distance to be traversed in- 
creases in the inverse ratio of the pull; that is to say, 
the less the pull the greater the distance. If the pull 
was one-tenth of the load, the distance would be 
120 x 10 = 1200ft., and soon. Let us suppose that the 
gross weight of a train, including engine and tender, is 
200 tons, and that the tractive effort is five tons; then 
neglecting the frictional resistance of the train, which is 
supposed to be running on a level piece of road, we have 
an effort equal to one-fortieth of the gross weight. Then 
the shortest distance in which a speed of 88ft. per second 
can be attained is 40 x 120 = 4800ft. The proof of this 
is very easy. We have seen that the stored work in the 
train is 120 x 200 = 24,000 foot-tons, but 5 x 4800 = 
24,000. The average speed of the train, starting from 
rest, during the period of acceleration, will be 44ft. per 


second, or half the final speed, and - = 109, which 


is the number of seconds representing the period of 
acceleration, or 1°816 minutes. 

Let us now consider what the locomotive has to do. 
A pull of five tons, or 11,2001b., exerted at the velocity 
of 44ft. per second is equivalent to very nearly 900 
effective horse-power. But this is not all. The frictional 
resistance of the train we have neglected hitherto, yet at 
an average speed of 30 miles an hour it cannot be 
less than 10]b, a ton, or for 200 tons 20001b.; adding 
this to the 11,200 lb. already named we have 13,200 Ib.; 
consequently our locomotive must exert not 900-horse 
power but 1056-horse power. This, however, is not all. 
The figures give only the average power. At the moment 
60 miles an hour is attained the engine must be exerting 
twice the average power, or over 2000-horse power, for 
at that time we have an effort of 13,200lb. moving at 
the rate of 88ft. per second. Even now we have not 





covered all the ground, for nothing has been said concern- 
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ing the difference between indicated and effective horse- 
sower. We shall not be over the mark, we think, if we 
cay that during the last few seconds the diagrams would 
chow that the engine was indicating considerably over 
9900-horse power. Let us assume an engine with 20in. 
cylinders, 24in. stroke, and driving wheels 5ft. 10in. in 
diameter. By Pambour’s formula the tractive effort of 
guch an engine is equal to 137 1b. per pound of average 
effective pressure in the cylinder. We have seen that 
the total tractive effort must be at least 13,2001b., and 
this divided by 137 gives 96°3 Ib. as the average effective 
pressure that must be carried. Our readers can draw 
their own deductions as to the possibility of all this. 
It may be said, of course, that it is quite unnecessary 
to postulate such conditions, because no one wants to 
get up & speed of 60 miles an hour in, say, two minutes, 
or a little less. But let us consider then what the state- 
ment that a train ran, say, 10 miles in 10 minutes start 
to stop on a level, means. We have to deduct first 
two minutes and one mile for the start. This leaves us 
4 miles to be traversed in 8 minutes, and if we take off 
half a mile and one minute for pulling up, we have 
85 miles to be run in 7 minutes, or, say, at the rate of 
72 miles an hour. If the period of acceleration is 
increased to reduce the horse-power at the start, it will be 
seen that matters are not much improved. If our 
readers will turn to an article which appeared in our 
impression for October 23rd, 1896, page 407, they will 
find this question of high speeds on short runs fully dealt 
with from a somewhat different point of view, in con- 
nection with certain train book times, adduced in 
connection with the Preston catastrophe. 

Let us now, in the light of these calculations, examine 
one or two of Mr. Strong’s statements. A train, he 
says, weighing 424 English tons, including engine and 
tender, was hauled a distance of 10°5 miles in 11 minutes 
from start to stop. We take it for granted the line was 
level; Mr. Strong gives us no intimation that it was 
not. The speed must have exceeded 60 miles an hour. 
To get 60 miles, however —the figure on which Mr. 
Strong dwells—in two minutes, the tractive effort must 
have been 9°63 tons, because the energy accumulated 
in the train when it had run one mile was 50,880 foot- 
tons. But the frictional resistance of the train could 
not have been less than 4240 lb., even making most 
liberal allowances. We find that the gross tractive 
effort necessary to get the speed up to 60 miles an 
hour in one mile and two minutes must have been at 
least 10 tons, and that 10 tons effort at the rails must 
have been maintained without abatement over the whole 
mile and for the whole two minutes. For an engine 
with 20in. cylinders, 24in. stroke, and 5ft. driving 
wheels, that means an average effective pressure of 
160 lb. per square inch in the cylinder throughout the 
stroke—rather a large pressure for 60 miles an hour. 
We are told by Mr. Strong that the engine indicated 
1810-horse power. As a fact, it must have indicated on 
the average during the run of a mile nearly 3600-horse 
power, and during the last few seconds about 7000 horse 
power. The run was 10°5 miles. Deducting half a mile and 
one minute for the stop, and two minutes and one mile 
for the start, we have left 9 milesto be run in8 minutes. 
Mr. Strong may say that we have not stated the facts 
accurately, Let us suppose, then, that four minutes and 
two miles were expended in accelerating the train; the 
power required would then be reduced to about Mr. 
Strong's figures ; but then we have left only 6 minutes to 
traverse a distance of 8 miles. It is clear, therefore, 
that the speed must have been 80 miles an hour. It is 
not necessary, we think, to give figures to prove that 
1810 horse power would not have sufficed. Another 
statement that a train, weighing with the engine 450 
tons, made a run of 87 miles in 9 minutes, includ- 
ing one crossing stop, is not more worthy of credence. 

We have often heard it said that although in starting 
a train first a great dead pull is necessary, that subse- 
quently less and less tractive force is required. Those 
who argue in this way justify Dr. Lodge’s statement that 
engineers know nothing about acceleration. The figures 
we have given contemplate a continuous and equable 
increase in the rate of the train. In practice no doubt 
this equable effort cannot be brought to bear, for reasons 
that should be sufficiently obvious. But if the effort 
diminishes as the speed augments, the engine being able 
to pull less at high than low speeds, then the initial 
effort must be proportionately augmented, and in the 
case mentioned by Mr. Strong must have much exceeded 
10 tons. We think our readers will agree with us that 
there is much that demands explanation in Mr. Strong's 
communication. Thus, for example, the runs may have 
been down hill, but in that case it is clear that all the 
credit must not be given to the locomotive. We do not 
believe that any engine exists now, or ever has existed, 
that could have accomplished what Mr. Strong has been 
led to believe—no doubt without due examination of the 
ligures—has been done. Either the weights, or the times, 
or the distances, or all three, have been given inaccurately. 
Mr. Strong, we are glad to see, attaches some import- 
ance to what we say. We shall be glad to have his 
version of what took place; the highest velocity attained, 
and the time taken in attaining it, being all-important. 


el ei 
RAILWAYS IN CHINA. 


WHILE the construction of railways must always continue 
to meet with a great deal of opposition in China, if not from 
= authorities, at least from the inhabitants, who look upon 
; € introduction of this means of transport as another excuse 
‘or the local magnates to squeeze them, it is, at all events, 
jruisiactory to find that the projects for laying down new 
Tar are making certain headway. Already the line from 

; Pat to Tien-Tsin has been extended to the neighbourhood 
,: ekin, and the Compagnie de Fives-Lille has secured the 
Pe pee for prolonging the line from Lang-Son, in Tonkin, 
pA “ang-Chow, in the province of Kouang-Si. It is hoped in 
as of time still further to extend this railway in one 
ais to Wu-Chow, and in another to the province of 

un-Nan, The French are attaching a great deal of impor- 





tance to this enterprise, as they believe it will place them in 
a position to compete successfully with Hong-Kong for the 
trade of the southern provinces. Another scheme, which is 
the object of much diplomatic manceuvring and skilful bar- 
gaining, is the laying down of the first section of the great 
Trans-China Railway, that is destined, at some time or 
another to put Pekin in communication with Canton. This 
will restore the ancient trading route which at one time 
brought an enormous business to Canton from the interior of 
the Celestial Empire, before it was ruined by the competition 
of the coast-borne traffic. The concession for the first section 
between Pekin and Hankow has been strenuously competed for 
by two syndicates, one English and the other American, and 
it is said that the latter has, up to the present, secured the 
advantage. The American, or Bash Syndicate, as it is more 
generally known, is backed up by the railway millionaire, Mr. 
Huntington, director of the Pacific line, and it has somewhat 
smartly played off Sheng, who is looked upon as destined to 
supersede Li Hung Chang as the exponent of European 
ideas in China, against Chang Chih Tung, the original 
concessionaire of the Pekin-Hankow Railway. To the 
latter must be given the credit of first seeing the possi- 
bilities of a line traversing the whole of the Celestial 
Empire from north to south, and he obtained the neces- 
sary sanction from the Emperor upon the condition that 
nothing but Chinese material and Chinese capital were to be 
employed in its construction. The ideas of Chang, however, 
were more expansive than his means of execution. In 
starting upon the manufacture of material for the line he 
found that he had an abundance of iron, but not sufficient 
coal of good quality, and he was troubled at the outset with 
the difficulty of procuring coke for his blast furnaces. He 
thought it unnecessary to build coke ovens upon the European 
model, and invited tenders for the supply of coke in China. 
Failing to get what he needed Chang gave up the idea of 
building the line, and waited for an opportunity to get rid of 
his onerous concession. Then Sheng came to the rescues and 
bought up the concession for about £320,000, the money 
being advanced by the Bash Syndicate, and Chang has recom- 
mended Sheng as director of the new line. His nomination 
to this post seems to admit of little doubt. It is believed 
that the capital will be fully subscribed by the rich Yang-tse 
Salt Corporation and by the traders at Canton and elsewhere. 
The Bash Syndicate alone is said to have placed at the dis- 
posal of Sheng more than three millions sterling, which is to 
be returned in the shape of orders and an interest in the 
future undertaking. It appears that the line, which will 
have a length of 650 miles, offers no serious engineering 
difficulty except the construction of a bridge across the 
Hoang-Ho, and the route is sufficiently level to enable the 
work being carried out with comparatively little embanking 
and excavation. Moreover, it will open up very extensive 
coal, iron, and other metalliferous deposits in the province 
of Chan-Si, while the agricultural districts of Hu-Po and 
Ho-Nan are said to be remarkably rich. There is thus every 
reason to anticipate that the railway will prove a remune- 
rative enterprise. The only drawbacks to this line are the 
difficulties of communication between the termini and the 
coast during a great part of the year. Tien-Tsin is blocked 
with ice during the winter, and Hankow is only accessible to 
flat-bottomed boats that have to break cargo at Shanghai. 
While the Americans seem to have secured the greatest 
interest so far in this undertaking, it is fairly certain that 
the English makers of rolling-stock and other material will 
secure a large share of the business, and the construction of 
the vast railway should be seized upon by firms in this 
country as an opportunity for developing trade with China, 


FRENCH NAVAL ARCHITECTURE, 


Tue French marine is not alone in affording examples of 
instability in the construction of vessels, for the mania has 
now extended to the merchant fleet, and one of the most re- 
markable instances of a vessel turning turtle was witnessed 
last week in the port of Havre. A new three-masted ship of 
2500 tons burden, and constructed of steel, was launched 
three months ago from the Craville Yard, and was taken up 
the Tancarville Canal and moored alongside the quay to 
receive her equipment. The Jacques, as she is named, had 
sixty workmen on board when the sluice gates of the dock 
were opened. As the water rose, the vessel gradually listed 
and then turned over, the masts crashing on the opposite 
quay with considerable noise. Everything was broken on 
board, and the vessel now lies with her keel in the air. 
Happily, most of the workmen were able to scramble on 
shore, but six were thrown into the water, from which they 
were rescued. One man, who was on the top of the mainmast, 
was deposited on the opposite quay without injury. The 
damage sustained to the vessel is estimated to be no less 
than £8000. Opinions are divided as to the cause of this 
remarkable accident, the engineers saying that there was not 
sufficient ballast, while the sailors assert that it was due to a 
defect in the construction of the ship, as she had a very big 
list at the time of launching. It may be pointed out that the 
Jacques was designed especially for speed, and was expected 
to beat the record among sailing ships. 








LITERATURE. 


La Machine a Vapeur: Traité Général contenant la Théorie 
du travail de la Vapeur, Vexramen des Mechanism de Distri- 
bution et de Régularisation ; la description des principaux 
types d’appareils ; I’ Etude de la condensation et de la Pro- 
duction de la Vapeur. Var Evovarp Savvaar, Professeur 
i l’Kcole Nationale Supérieure des Mines. Paris: Baudry 
et Cie, 21, Rue de la Régence. In two vols. of about 
450 pages. 

[First Norice | 
TECHNOLOGICAL literature may be divided broadly into 
two classes, distinguished by the nature of the systems 
followed. The first we may call the descriptive class, the 
second—the direct outcome of the improvements in the art 
of reproduction—the illustrative. In the first class are 
naturally to be found all works of a theoretical nature, 
and a large number of practical books in which gene- 
ralities hold the first place. In the second class, those 
works which are written, so to speak, at the drawing-board, 
and which say their say by means of a great number of 
drawings and diagrams, illustrative of representative 
types of the machinery or whatever else with which they 
are concerned. This class of literature forms, as it were, 
an illustrated natural history of the steam engine, 
chemical or textile industry, or whatever technical 
branch may be considered. Its value, both as an 




































































































instructive medium and as a record, is unquestionable, 
and it undoubtedly fills a much larger field than works 
of amore generalised and theoretical nature. The pro- 
gress which has been made on the Continent during the 
last decade in the art of outline reproduction has brought 
this class of literature well to the front there, and the 
energy, perseverance, and care which our neighbours 
exhibit in the collection of examples for illustration are 
worthy of all praise. 

We have before us a book of this nature, and one which 
will, we think, hold a high position. In M. Sauvage’s 
volumes will be found a greater number of scale drawings 
exhibiting engines and parts of engines than in any other 
work we call to mind. And it is on the careful execution 
and selection of these drawings that the value of his 
work must rest. Of the theory of the work of steam 
with which he deals, we are not disposed to think very 
highly. It does not seem to us that he has at all lifted 
the fog which envelopes the subject, or added anything 
to the existing knowledge of the wonderful ways of steam. 
His method, if we may so put it, is too casual. The 
same fault is visible also in his purely practical sections ; 
there is too great a dependence on the insight of his 
readers,’or a lack of thoroughness in his method. The 
descriptions of mechanism leave too much untold, not a3 
if the points unexplained were unworthy of explanation, 
but rather as if the author felt his own acquaintance 
with them so deeply that he overlooked the ignorance 
of hisreaders. Itmaybe that wedemand too much. After 
allit is largely a matter of taste and opinion, but we think 
it is well in describing anything to presuppose a large 
degree of ignorance on the part of one’s readers, at any rate 
with regard to vital points, and so to treat the subject thata 
person of ordinary intellect, though without technical know- 
ledge of a high order, may understand. We turn to the 
section on indicators, which occurs early in the first 
volume, for an example of our meaning. Nothing new 
whatever is to be found in the pages devoted to the 
subject ; no instructions which could in any way assist in 
the use of the indicator are given, and more remarkable 
still, except for one or two illustrations giving a general 
idea of the appearance of diagrams produced by different 
indicators, and one, not a very good example, illustrative 
of the effect of the inertia of the indicator parts, no 
reference to the strange cards occasionally produced is 
made either in this part or in any other part of the two large 
books. Further, the description of the indicators illus- 
trated, and admirably illustrated, is altogether inadequate. 
Take the case of two locomotive types adopted by the 
Chemin de fer du Nord, and the Chemin de fer de l'Ouest. 
The first is an apparatus of particular interest, that 
designed by M. Deprez, which gives little bits of the 
diagram at a time in oblong figures, the combination of 
which represents a complete diagram very like an 
ordinary card with a number of closely contiguous 
horizontal lines drawn across and forming part of it. 
Is any one totally unacquainted with this form of 
diagram, we ask, likely to gather a clear idea of its 
nature and value from a sketch of a single element in 
it? Or is a description contained within some dozen 
lines in the French language to be considered sufficient 
notice of a device to which pages might easily be 
devoted? We turn over a few pages and find eight 
excellent cuts of the Chemins de fer de l'Ouest indicator 
and its cards, and for description we have again to be 
content with a few short paragraphs which leave some 
vital points unexplained, and are compelled to worry out 
further information from a lettered “ légende ” appended 
to a general elevation of the apparatus. 

Again, a few pages and we find some sectional drawings 
of absorption and transmission dynamometers. Amongst 
them the rope brake, most generally used and most 
efficient of all, is not figured. Is it possible that M. 
Sauvage has not heard of it? or is the simplicity of it, 
dear to the English heart, a quality too little loved by 
engineers, ingenious and mechanism-loving as are the 
French? We find on pages 105 and 106 two views of the 
apparatus employed in the experiments of 1886 to 
measure the electrical transmission of power between 
Paris and Creil. The illustrations are all that could be 
desired; the principal dimensions are given, and an 
intelligent draughtsman would have no difficulty in pro- 
ducing working drawingsfrom them. This dynamometer, 
it will be recalled, worked on the ‘“‘ Jack-in-Box ” system, 
suggested originally, we believe, by Siemens and described 
by Rankine. To this dynamometer and explanation of its 
action M. Sauvage devotes six lines! The traction 
dynamometer employed for testing haulage is even less 
generously treated. We quote the description in extenso 
(page 104):—‘‘ Pour mesurer la force de traction des 
locomotives, on fait usage de dynamométres de trans- 
mission composé essentiellement d’un ressort interposé 
sur la barre d’attelage.” 

The section of the work which immediately follows 
the subjects we have just been discussing is devoted to 
that theoretical study of the steam which has most 
bearing on practice; we mean the investigations with 
regard to the action of the steam in the cylinder, and a 
consideration of the various causes which make the actual 
so very unlike the ideal. It is unnecessary for us to say 
more about it than that the treatment appears to be 
superior in every respect to the handling of theoretical 
questions which appears earlier in the volume. We are 
pleased to note that due attention has been paid 
to practical results, and that the classical investi- 
gations of Mr. Bryan Donkin are carefully considered. 
We do not observe anything distinctly original in 
thought or treatment; the deductions are the same 
deductions which all writers give, and the paradoxes of 
the steam cylinder do not seem any nearer solution from 
M. Sauvage’s treatment. Still, that is not his fault, 
and if we are not loud in his praises, it is because we do 
not feel inclined to be loud in the praises of any one till 
the prophet shall arise who shall re-solve the puzzles, 
and make the theory of the steam at the least consistent. 
This part of his subject leads the author naturally to 
the study of valve gears, to which nearly half the volume 
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is devoted. In our opinion this is by farthe most compre- 
hensive and effective part of M. Sauvage’s work, and the 
treatise which it forms on the subject is in every way 
valuable ; but in this case, as in others, it is to the great 
quantity and excellence of the drawings that most praise 
must be given. In the matter of valves and valve gears, 
however, it is unquestionable that after a general study 
of the duties to be fulfilled and the qualities to be desired, 
letterpress becomes of very secondary importance indeed 
in comparison to illustration, so that this part of the work 
suffers less from M. Sauvage’s casual treatment than 





other parts. In fact, we feel disposed to be ungrudging 
in our praise, and to say that we have come across no 
book which contains so complete an account of the valves | 
and valve gears in use by the best makers at the present 
day, and on account of the many details which are given, 
particularly of Corliss gears, we can recommend it in the 
highest terms to all practical men. 

Lhis first volume concludes with a well-illustrated 
chapter on fly-wheels and governors, and a short section 
on “transmissions.” In another impression we shall put 
before our readers a review of the second volume of this | 
important book. 





A Practical Treatise on the Otto Cycle Gas Engine. By W. 
Morris, M. Inst. Mech. E. London: Longmans, Green, | 
and Co. 1896. 


Tuts book describes the Otto cycle and the Otto 
Cycle gas engine as made in Great Britain, and 
enters more fully into the details of engines, their 
proportions, and the calculation upon which they | 
are based, than any other book on gas engines, and 
is a useful addition to the few books necessary to 
the draughtsman and the drawing-office. Many of 
the questions of practical detail that occur to one who 
has had to design and test gas engines are dealt with in 
a manner that proves familiarity, but many of the ques- 
tions of the behaviour of engines of different proportions 
under test on varying conditions are not dealt with, the 
author evidently feeling that the practical informa- 
tion as to how to make an engine is more important to his 
readers than physical, chemical, experimental, and heat 
questions, which are more adequately dealt with else- 
where. The author made the right selection when he 
decided to enlarge on the actual working details, although 
the practice described and illustrated is more of one firm 
than of any others, namely, Messrs. Robey and Co.'s. 

The gas engines of other countries are not referred to, 
but gas processes are. Some useful information concern- 
ing these is given, but it is far from enough or from being 
complete, and in another edition we might recommend 
some considerable additions in this respect, even if the 
chapters about indicators, which only convey informa- 
tion more fully given otherwhere, had to be omitted. 
Some more facts respecting the making of gas by the 
cheap gas processes, the cost of it, heating value, or heat 
work value from different fuels, as found by its use in gas 
engines, as compared with coal gas in the same engines, 
would be useful, and especially is the information con- 
cerning the sawdust gas apparatus insufficient in these 
respects. The book is, however, one which has a place 
of its own, and fills it very well, but it would have 
been better if the author had made more of his experi- 
ences in the trial and experimental shed. 
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DAVID KIRKALDY. 





Ir is with deep regret that we have to announce the 
decease of David Kirkaldy, the founder of the well-known 
and highly-esteemed firm of Kirkaldy and Son, Southwark- 
street, London. Mr. Kirkaldy had been in a delicate state 
of health for some time, and passed peacefully away at his 
residence on Monday last, at the mature age of seventy-six 
years. In our next impression we hope to be able to place 
before our readers a biographical sketch from authoritative 
sources, with portrait, of the interesting career of one who has 
earned the respect of all with whom he came in contact, on 
account of his thorough singleness of purpose. 








INTERNATIONAL SUBMARINE TELEGRAPH MEMORIAL.—It has 
been decided. by the committee that the memorial shall take the 
following forms as funds permit :—First, that a bust of Sir John 
Pender be placed in a suitable institution in London, at a cost not 
exceeding £500, Secondly, that a sum of not less than £5000 be 
placed in trust with the Council of University College, London, to 
form an Endowment Fund for the maintenance of the Electrical 
Laboratory in that College, on condition that the Council name the 
laboratory the ‘‘Pender Laboratory,” and the existing Chair of 
Electrical Engineering the ‘‘ Pender Chair of Electrical Engineer- 
ing.” Thirdly, that a ‘‘ Pender Scholarship and Gold Medal” in 
connection with electrical subjects be established in Glasgow. It 
will be observed that the whole of the fund, with the exception of 
£500, is to be devoted to technical education, and donations may 
be given either to the general fund or specifically to one of the 





objects named above. A considerable proportion of the amount 


required has already been raised. 
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THE PRETOT MOTOR CARRIAGE. 


THE requirements of the Paris cab companies for a 
mechanism that may be easily fitted to vehicles without the 
necessity of altering the form of the carriage in any way have 
induced engineers to give attention to a new type of propel- 
ling machinery. The first, and apparently the most success- 








The motor is placed at one side of the fore carriage, and 
the petroleum reservoir at the other, the latter containing 
enough spirit to run for about 60 kiloms. Another supply in 
reserve may be carried under the driver’s seat. The car- 
burator is of the usual type, placed low down, so that there 
seems to be little liability to accident from a communication 
of the vapour with the firing tube. If required, the explosive 
mixture is fired by electri- 
city. Underneath the fore 
carriage is the cylinder, into 
which the exhaust passes 
for expansion before escap- 
ing into the air. The noise 
is thus stifled, and there is 
no discharge of visible 
vapour. The whole mecha- 
nism is contained in a case 
about 42in. long and 24in. 
broad, and is thoroughly 
protected from dust and 
mud. A sliding panel in 
front exposes the whole of 
the mechanism, which can 
be cleaned or repaired with- 
out difficulty. The weight 
of the machinery is 450 
kilos. The cooling water is 
carried in a reservoir in 
front of the splashboard, 
where it is exposed to the 
air, and it will keep the 
cylinder cool for a consider- 
able time without renew- 
ing. Even when standing 
still there is remarkably 
little vibration, and it is 
confined almost entirely to 
the fore carriage, but even 
on the driver’s seat there is 
not enough to cause the 
slightest § inconvenience. 
When running the vibra- 
tion is, of course, still less 
perceptible. Like all ex- 
plosive motors, there is 
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PRETOT MOTOR OMNIBUS 


ful, of these applications is the petroleum motor of M. 
Prétot, 42 and 46, Avenue Philippe-Auguste, Paris, which 
attracted a great deal of notice at the late Salon du Cycle, on 
account of its novelty and ingenuity. M. Prétot takes an 
ordinary carriage, removes the shafts and fore wheels, and 
fixes a circular plate under the footboard. This plate carries 


small wheels or castors revolving on a ring of the same dia- | 


meter as the plate, and bolted on to the fore carriage contain- 
ing the machinery. We are informed that the employment 
of castors for reducing friction between the upper plate and 
fore carriage is merely a temporary device, and will be im- 
proved upon in future vehicles. The spindle for steering 
carries a pinion at the lower end which fits into the teeth 


inside the ring, so that the whole of the fore carriage is | 
turned. By this arrangement it is claimed that the vehicle | 


may be turned round in a remarkably small radius. 
The mechanism is extremely simple, consisting of a single 


cylinder horizontal motor, a petroleum reservoir, a carbura- | 
The whole of the | 


tor, and a cylinder for the exhaust. 
machinery is carried by the front axle and wheels which form 
part and parcel of the fore carriage. Running at about 700 
revolutions a minute the motor developes 5-horse power, and 
is very carefully balanced in order to reduce the vibration to 
the smallest possible limit. It is geared on to the inter- 
mediate axle by pinions, and thence to the driving wheels by 
chains, but it is intended to entirely suppress the chain so as 
to do away with the noise of running. One feature of this 
arrangement is that the front wheels are utilised as 
driving wheels, thus giving to the power a tractive 
instead of a pushing action, and utilising it to much better 
advantage than in cases where the carriage is propelled from 
the rear. In fact, the mechanism has been designed to exert 


power in very much the same way as is done by the horse, and | 


the same idea is seen in the design of the driving gear which 
is intended to facilitate the management of the vehicle by 
inexperienced men. A single lever is used for this purpose, 
and, in pushing it forward, the rate of travelling may be 
regulated at six speeds up to 20 kiloms. an hour, or even more 
if desired. In drawing the lever back the speed is reduced in 
like proportion until the carriage comes to a standstill, and 
on reaching the limit of the pull the mechanism is reversed 
to a speed of about 4 kiloms. an hour. 


| Palatine Engineering Company, I 
| of the neatest little catalogues we have seen. 





rather more noise than is 
pleasant, but we are assured 
that this will be overcome by improvements that are now 
being carried out in the system. M. Prétot has a consider- 
able number of orders in hand for his new mechanism, and 
it is being experimented with at the present moment by the 
Paris cab companies. 








HORSELESS CARRIAGE NOTE. 


Tue Urban District Council of Chiswick is among the first 
of local authorities to adopt the steam motor car for the 
| purposes of the collection of dust and house refuse. Hitherto 
| the Council has followed the course pursued by its prede- 
cessor, the Chiswick Local Board, and has let the dust collec- 
tion to contractors. At a recent meeting the Council received 
| tenders for dust collection for the year from April 1st next 
| at £2000 and £1900 respectively, the latter sum being £460 
in excess of the sum for the year ending March 31st next. 
Before accepting either of these tenders the Council instructed 
| the surveyor, Mr. Arthur Ramsden, to report as to the 
| saving likely to be effected by the purchase for dust-collecting 
| purposes of a steam motor tip-car, a design for which, pre- 
| pared by Mr. John I. Thornycroft, had been submitted by 
| the Steam Wagon and Carriage Company of Chiswick. This 
could be purchased for £350. The surveyor reported that if 
| two of the motor cars were purchased at the price stated, 
| and the payment spread over three years, he estimated that 
| there would be an immediate saving of £50 a year, and that 
| at the end of the three years the saving would be about 
| £250 per annum. The Council has decided to purchase two 
| of the motor cars on the terms suggested, to be delivered on 
| March 31st next. 








CATALOGUES. 


Loudon Brothers, Johnstone, N.B. No. 2 catalogue and price 
list of specialand general machine tools. —The illustrations and typo- 
graphy in this nicely got up catalogue are all that can be desired. 
itchell’s Emery Wheel Co., Manchester.—Illustrated catalogue 
price list of emery wheels, ae | wheel machines, &c. 

., Liverpool, Bicycles, —One 
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SOME NOTEWORTHY EXPRESS LOCOMOTIVES 


Fig!7 
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Fig 19 










































































a “haystack” fire-box, but the others all per- 
formed efficient service for periods of from 
twenty to thirty years, to be replaced by similar 
engines of almost identical pattern. As origi- 
nally built, these engines weighed, in working 











SOME NOTEWORTHY EXPRESS LOCOMOTIVES. 
By GEORGE FREDERICK Biv. 


In attempting to lay before the readers of THE ENGINEER 
a brief history of some of the noteworthy express locomotives 
of the past and the present, the writer is at once confronted 
by a sense of the vastness of the subject, and of the difficulty 
that exists of making a suitable selection of examples from 
the wealth of materials which come to hand in the course of 
research. It may be remarked in passing that, up to the 
present, we still await a complete treatise on the locomotive 
and its history, despite the many praiseworthy attempts that 
have been made from time to time, and more especially 
during the last few years, to supply that want. And so far 
as the present paper is concerned, there is no claim made to 
meeting the requirement, which may well be left to abler 
hands. But the idea occurred to the writer that, failing that 
end, it might prove interesting to give in brief, with suitable 
illustrations, an account of some of the locomotives which 
have at various times been designed with a view to providing 
greater speed or a larger hauling capacity than existed prior 
to their inception. 

In making a selection for this purpose, the writer has been 
guided, not necessarily by a consideration of the practical 
utility of the engines in question, but rather by the internal 
evidence shown of a desire towards the attainment of an 
ideal. For this end, several of the engines shown in the 
accompanying illustrations were experiments only, some 
even have seen the light only on paper, and some, it may 
frankly be admitted, have been tried and found wanting. 
But, at all events, credit must be given to the designers, in 
every case, for the display of considerable fertility of resource 
and inventive ingenuity, even where the results have perhaps 
been the reverse of satisfactory in actual practice. 

Undoubtedly the express locomotive received its first great 
motive for development in the adoption of the now extinct 
broad gauge on the Great Western Railway. Whatever else 
may be said of that system, and of its sponsor Brunel, at 
least it had the effect, as perhaps nothing else could have 
had at that particular epoch, of producing a lively feeling of 
emulation among locomotive designers, and in that manner 
assisting the development of the normal gauge engine to a 
very marked degree. The first engine supplied to the line 
was the North Star, a six-wheeled engine, having a pair of 
“single” driving wheels 7ft. in diameter, which, after an 
honourable career extending over thirty-two years, with a 
total mileage of 429,000 miles, is still preserved at Swindon. 
But neither that nor immediately succeeding engines, some 
of which had driving wheels 8ft. in diameter, showed any 
marked superiority over the narrow gauge locomotives of other 
lines, in respect to speed or hauling capacity, until some eight 
years had elapsed. Two experimental broad-gauge engines, one 
which, it is said, had a pair of 10ft. driving wheels in a six- 
Wheeled carriage separate from the boiler, and the other of 
similar general design, but with four-coupled wheels 6ft. in 
diameter, geared up to 18ft., were tried and condemned as 
failures. Then in 1846 Mr. Gooch, the locomotive superin- 
tendent of the line, finding that so far the ‘battle of 


the gauges” was undecided, designed a type of engine | 


which was regarded as the ultimatum of the broad gauge 
theorists. _ This engine was the famous Great Western, first 
of the series of eight-wheeled broad gauge engines, a type 
which, with scarcely any change of detail, successfully ran 
the expresses between Paddington and the West until the 
sbolition of the broad gauge in May, 1892. As originally 
uilt, the engine ran on six wheels, but it had not been out 
the shops for long before the weight in front was found to 
2 excessive, and it was taken back and fitted with four 
— wheels, and in this form proved the model for a series 
of twenty-nine similar locomotives, a representative speci- 








order, from 35 tons to 38 tons 4 cwt., the rebuilt 
patterns scaling as much as 41 tons 8 cwt., of 
which 16 tons rested on the driving wheels. 
The driving wheels were 8ft. in diameter, and 
the six carrying wheels 4ft. 6in.; the cylin- 


18in. diameter, with a 24in. stroke; the boiler, 


ders, 
11ft. long and 4ft. 6in. in diameter inside, containing 


305 tubes 2in. in diameter. The heating surface totalled 
1952 square feet, 153 in the fire-box and 1799 in the tubes, 
and the grate area was 21 square feet. 
were said to evaporate 300 cubic feet of water per hour, and 


were classed as equal to a load of 236 tons at 40 miles per | 
| place the “‘ single’ engines in ordinary express work. Then 


hour, or 181 tons at 60 miles per hour. 

A challenge such as this thrown down to the narrow gauge 
authorities produced several results. Mr. F. Trevithick, 
superintendent of the northern part of the London and 
North-Western line, responded in 1847 by designing the 
Cornwall, shown in Fig. 2, the chief feature being the use of 
driving wheels 8ft. 6in. in diameter, or 6in. larger than those 
used on the broad gauge. However, asat that time designers 
were timorous about high centres of gravity, he contrived a 
very weird and inadequate boiler, which hung underneath 
the driving axle. Though not of great power, this engine 
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men of the class being shown in Fig. 1. The | by Mr. Archibald Sturrock for the Great Northern Railway 
Great Western differed from its sisters in having | 


in 1853. This fine locomotive had 17in. by 24in. cylinders 
and 7ft. Gin. driving wheels, and, as originally built, was 


| carried on eight wheels in a rigid frame, being, in fact, a 





Engines of this type | 


lengthened but somewhat smaller version of the broad-gauge 
engines on the Great Western Railway. However, its long 
wheel base was awkward for passing round curves, and the 
four leading wheels were therefore placed in a bogie frame. 
As altered, it ran successfully until 1870, when the wheels, 
cylinders, and other parts were used to build a six-wheel 
engine, No. 92, which is still in active work, and which was 
the forerunner of the magnificent 7ft. 6in. engines now 
running on the Great Northern. 

On the broad gauge, in the meantime, Mr. Gooch’s fine 
eight-footers were still being built, and giving every satisfac- 
tion. A similar type, but with two pairs of coupled wheels 
7ft. in diameter—then the largest size of any coupled wheels 
on either gauge—in place of the single drivers and trailers, 
was introduced to deal with heavier traffic, but did not dis- 


| even the eight-footers were exceeded in dimensions by the 


broad-gauge tank engines designed by Mr. Pearson for the 
Bristol and Exeter Railway. These engines, of which is 
given in Fig. 6 an illustration as originally built in 1853, ran 
upon ten wheels, four in a bogie at each end, and a pair of 
driving wheels 9ft. in diameter in the centre. The driving 
wheels, as was also the case with the Great Western, had no 
flanges, the cylinders were 16}in. in diameter, with a 24in. 
stroke, and the total weight was about 42 tons. Engines of 


| this class were officially tested up to 81 miles per hour— 


seems to have been very speedy, as she reached a pace of 79 


miles per hour on her trial trip; but subsequently, in 1862, | 


Mr. John Ramsbottom transformed her into a six-wheeled 
engine with a standard N.W. boiler, and the Cornwall is 
still running between Manchester and Liverpool on fast light 
trains. 

The reply to the broad gauge “‘ ultimatum” was, however, 
felt to be achieved by the introduction of Mr. Crampton’s 
Liverpool, on the southern section of the North-Western line. 
Mr. Crampton, whose death only took place a few years ago, 
had patented an arrangement of wheels whereby the drivers 
were alwaysat the rear of the fire-box, he being also one of 
the favourers of a low centre of gravity, and he had designed 
a number of engines of this class. The Liverpool, in Fig. 3, 
was the largest of these, and had for some time the reputation 
of being the most powerful locomotive in the world. As can 
be seen from the illustration, it was an eight-wheeled engine, 
the drivers being 8ft. in diameter, with six 4ft. wheels in 
front, the wheel-base being 18ft.6in. The cylinders, 18in. 
in diameter by 24in. stroke, were supplied with steam from a 
boiler containing 2290 square feet of heating surface, with a 
grate area of 214 square feet; and the total weight of the 
engine was 35 tons, of which 12 tons were on the driving 
wheels. This engine performed wonders on the North- 
Western line for some years, hauling as many as forty coaches, 
then supposed to be the load for at least three engines; but 
it was found to be very trying to the permanent way, owing 


to its weight and length of rigid wheel base, and was even- | 


tually withdrawn from duty on that account. It was in 
reality ‘too previous,” as the Americans would say, for its 
dimensions were eventually exceeded as the permanent way 
became relaid. 

In 1852 the North-Western Railway again produced a 
notable engine of large dimensions, shown in Fig. 4. This 
was designed by Mr. McConnell, superintendent of the 
southern division, and generally, in design and dimensions, 
seemed ahead of itsage. It weighed 31 tons, and had cylinders 
18in. by 24in., driving a pair of wheels 7ft. 6in. in diameter. 
The boiler was fitted with McConnell’s system of combustion 
chamber. It will be noted that there were outside bearings 
to all the axles, a marked departure from North-Western 
practice, and india-rubber was employed for both axle-box 
bearings, springs, and buffers. The axles were hollow, and 
the piston-rods were forged solid with the pistons, these two 
details effecting great saving in the weight of the respective 
parts. Mr. McConnell deserves great credit for his active 
disapproval of the ‘“low-boiler” theory. He maintained 
throughout his career that engines with high-pitched boilers 
were the steadiest and easiest running, and followed out his 
theories by successful practice. 

The next illustration, Fig. 5, shows a large engine designed 








down an incline; and not only ran very steadily at all 
speeds, but were very economical in fuel. In 1876 they were 
all rebuilt, however, with 8ft. driving wheels, a single pair of 
trailing wheels, and a tender; and a few continued running 
until the final abolition of the broad gauge. 

On the narrow gauge, while the weights and dimensions of 
ordinary engines still showed no marked increase, despite the 
various exceptional designs which had been brought out in 
response to the call for something better, there were a few bold 
spirits who laboured constantly to produce an equivalent to 
the Great Westerns. Large driving wheels are, of course, 
a desirable and almost indispensable adjunct to a high-speed 
locomotive ; but then they require large cylinders, which in 
return ask for a large boiler—and here is the difficulty, for 
the distance between a pair of wheels on the narrow gauge 
is only 4ft. 54in., which at once imposes either a limit to 
the diameter of the boiler or the necessity for it being pitched 
high above the wheels, thus limiting the height of the 
wheels. To meet this dilemma Mr. Zerah Colburn designed, 
in 1854, the engine shown in Fig.7. The driving wheels of 
this engine were to be of no less than 10ft. diameter, driven 
by cylinders 18in. by 30in., and its weight would be about 
36 tons, part being carried on a four-wheeled bogie in front. 
To supply steam for these large cylinders the designer 
arranged two boilers, one above the other, as shown, both to 
be ‘fired’? from one door, and so placed that the driving 
wheels could always be removed if wanted. Proper draught 
was provided for by a series of “ petticoat’’ pipes in the 
smoke-box, and two large domes were furnished for the 
supply of dry steam. This engine appeared nowhere except 
on paper, but it is interesting as showing a clever engineer’s 
idea of a high-speed engine thirty-two years ago. 

On the Continent large wheels were also in demand, and 
MM. Blavier and Larpent actually designed, and Messrs. 
Gouin, of Paris, built, in 1855, the strange engine shown in 
Fig. 8. This locomotive, L’Aigle, had coupled driving-wheels 
2°85 metres—9ft. 4in.—in diameter, and 16}in. by 31}in. 
cylinders, the boiler being underhung and of most bizarre 
shape. As might be anticipated, L’Aigle never justified her 
name, and was apparently of no use whatever, save to occupy 
space in the Paris Exposition of the date mentioned. 

Reverting to practical designs, Mr. McConnell, of the North- 
Western Railway, had for some years been building single- 
driver express engines with inside frames—and therefore of 
different design from No. 300, illustrated in Fig. 4—to which 
the name of Bloomers has stuck with great persistency. 
These engines had 6ft. 6in. or Tit. driving wheels, and for 
some years represented the standard type of express engine 
on that line, and are even now in use, though their compara- 
tive light weight, 28? tons, precludes them from taking part in 
main line express work. In 1858 Mr. John Ramsbottom, 
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who assumed charge of the northern division of the line, 
brought out his famous Problem class of outside-cylinder 
engines, with cylinders 16in, by 24in., driving wheels 7ft. 74in., 
and weighing 27 tons. Sixty of these were built in six years, 
and they proved first-class machines with light weights. 
Indeed, in the historic “‘ railway race” of 1888, two of these 
engines, Waverley and Marmion, took it in turn from day to 
day to take the racing train from Euston to Crewe, 158 miles 
without a stop, at speeds little, if any, short of the traditional 
‘‘sixty miles per hour.” So successful were these engines, 
indeed, that the type is to be perpetuated, Mr. Webb 
being now occupied in rebuilding a number of them, 
with slightly large boilers and 7ft. Yin. driving wheels. 
But meanwhile Mr. McConnell signalised the later 
years of his rule at Wolverton, the southern shops 
of the company, by producing three extra large Bloomers, 
one of which, No. 373, illustrated in Fig. 9, attracted 
much attention at the 1862 International Exhibition. 
With inside cylinders 18in. by 24in., 7ft. Tin. driving 
wheels, 1222 square feet of heating surface, and a total weight 
of 34 tons 14 ewt., of which no less than 14 tons were on the 
driving wheels, they seemed for a time to mark the limits of 
size and power permissible on the narrow gauge, with regard 
especially to high pressure of steam, large inside cylinders, 
large driving wheels and a high-pitched boiler, the latter, in 
these engines, being placed with its centre 7ft. 5}in. above 
the level of the rails. Tests made for the purpose proved 
that with a reasonably light load these engines could show a 
speed at the rate of just below 80 miles per hour, while the 
high boilers caused, as the designer anticipated, wonderfully 
steady running. 

At the same International Exhibition Messrs. Neilson and 
Co., of Glasgow, showed an engine built to the design of Mr. 
Benjamin Conner, of the Caledonian Railway, which secured 
the choice of the Viceroy of Egypt, who wanted an engine to 
carry him at 70 miles per hour. This magnificent type, 
which was largely in use on the Caledonian Railway, and is 
eyen now, in its rebuilt form, utilised for fast local services, 
stood upon six wheels, the single driving wheels being no less 
than 8ft. 2in. in diameter, driven by outside cylinders 17}in. 
by 24in. The total weight of engines of this class was 
30 tons 13 ewt:, of which the great proportion of 14 tons 11 ewt. 
rested on the driving wheels. Contrary to Mr. McConnell’s 
teaching, Mr. Conner favoured low boilers, and kept the 
centre line so low in this particular design that the boiler 
shell had to be recessed on either side underneath to allow 
for the play of the excentrics. In work these engines were 
remarkably economical and speedy, while the scheme of design 
produced a graceful and yet sufficiently massive effect. 

From this date onwards the various railway companies 
turned out some excellent patterns of locomotives, which 
gradually approached nearer and nearer to the standards of 
modern practice, but for the most part the growth of passen- 
ger traffic, with its necessity for dragging heavier trains at 
increased speed, had led to the almost general adoption of 
four-coupled engines in place of “singles.” One or two 
superintendents, however, and notably those of the Great 
Western and Great Northern companies, still held for the 
single, Mr. Patrick Stirling, at the latter company’s Doncaster 
Works, being a specially firm adherent of the single driver. 
He made the very conclusive test of building two classes of 
engine of similar cylinder and boiler power, but the one 
having single drivers 7ft. in diameter, and the other four- 
coupled wheels 6ft. 6in. in diameter, and tried these two 
classes with similar trains. Under like conditions he found 
that the single drivers had the best of it, beating the coupled 
engines in time from King’s Cross to Potter’s Bar, a distance 
of 12} miles, nearly all up-hill, at gradients varying from 
1in 105 to1in 200. ‘ By these results he was led to believe 
that sufficient adhesion could be got with a single pair of 
driving wheels, whilst there was no doubt of the superiority 
of a single engine, in freedom and economy, over a coupled 
engine.” With the development of traffic, however, these 
7ft. engines in course of time proved wanting in cylinder and 
adhesive power, and Mr. Stirling accordingly, in 1869-70, 
designed the splendid Sft. bogie engines which have since 
represented the standard type of express locomotive on the 
Great Northern Railway, and which have, by their fine per- 
formances, done more than perhaps any other type to stimu- 
late the inventive abilities of other designers. As originally 
built, Fig. 10 showing one of the earlier engines of the type, 
the outside cylinders were 18in. by 28in., the driving wheels 
8ft. lin. in diameter, with four leading bogie wheels 3ft. 11in., 
and a pair of trailing wheels 4ft. lin. indiameter. The boiler 
contained 217 tubes, 11ft. Sin. long and 1,';in. in diameter, 
the heating surface being: tubes 1043, fire-box 122; 
total 1165 square feet, and the grate area 17°6 square feet. 
The engine stands on a total wheel base of 22ft. 1lin., and 
the weight of No. 1 was 38 tons, of which 15 tons rested on 
the driving wheels. Subsequent engines to the number of 
fifty-three have followed this innovation, and it is noteworthy 
to find that the result of twenty-five years’ experience has 
resulted in no further modifications than a slight change in a 
few trifling details, an increase in the size of the cylinders in 
some cases, and an increase of weight. No. 776, built in 1887, 
weighed 45 tons 3 cwt., of which 17 tons were on the driving 
wheels, while No. 1006, built in 1895, weighed 49 tons 
11 ewt., with 19 tons 4 cwt. on the single drivers. A lengthy 
notice is excusable when it is remembered that for upwards 
of a quarter of a century engines of this one type have been 
running at the head of the fastest express trains in the world, 
at booked speeds of from forty-five to fifty-five miles per hour, 
and to that degree have afforded a wonderful tribute to the 
fc.esight and inventive genius of their designer, the late Mr. 
Patrick Stirling. 

With the advent of the superb engines just described, we 
are at once brought into touch with modern practice. In 
1873 Mr. James Stirling, another designer of a strongly- 
marked individuality, introduced a new combination on the 
Glasgow and South-Western Railway, in an express engine 
having inside cylinders 18in. in diameter by 26in. stroke, 
four-coupled wheels 7ft. lin. in diameter, and a leading bogie. 
This has since become a favourite conjunction of details on 
almost all lines. But the object of this paper is to describe, 
not so much the leading types of modern express practice, 
examples of which are to be seen by the reader on any of the 
great main lines, but rather those distinctive designs which 
have been proposed from time to time to meet the exigencies 
of new conditions of traffic. On that account, the writer 
proposes to bridge at once the intervening years, with the 
numerous fine examples of design and constructive work, and 
to bring this narrative up to the year 1882, which saw the 
first practical demonstration in this country of the system of 
compounding locomotives. 

As we shall see later, the idea of compounding locomotives, 
that is, of using the steam more than once before allowing it 
to escape up the chimney, was not new. Even the system 
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proposed by Mr. I’. W. Webb, of the London and North- 
Western Railway, of employing three cylinders, two for high 
pressure and the other for low pressure, had been anticipated 
to a certain extent by Stephenson and Howe's three-cylinder 
engine, patented in 1846, though at that time there had been 
no question of compounding. In fact, it was not until 1876 
that a really practical trial of the compound system was made 
by M. Mallet, a distinguished continental designer, in three 
engines built for the Bayonne and Biarritz Railway, from the 
successful working of which Mr. Webb was induced to adopt 
the same system on the London and North-Western Railway. 
Accordingly, in 1878, he held back from the scrap heap an 
antiquated six-wheel ‘‘single” built by Trevithick thirty years 
previously, and converted it into a compound engine on 
M. Mallet’s system. This engine was submitted to a series 
of exhaustive tests, which were so far successful as to lead to 
Mr. Webb designing and patenting, in 1881-2, a new combi- 
nation which, while obviously owing much to the previous 
experiments of M. Mallet, contained several features distinc- 
tive of the undoubted genius of the English engineer. This 
combination first saw the light in the engine illustrated in 
Fig. 11, No. 66, fittingly enough named Experiment, in 
which Mr. Webb had endeavoured to combine economy 
of fuel, the advantages of a coupled engine without 
the drawbacks of coupling - rods, and much larger bear- 
ings and wearing parts than are ordinarily possible in 
engines built to the narrow or normal gauge. The Experi- 
ment was built with a boiler of standard North-Western 
pattern and dimensions, and was carried on six wheels, 
the leading pair having a diameter of 3ft. 7jin., and the 
two pairs of driving wheels a diameter of 6ft. 7}in. Of these 
the rear pair were driven by a pair of outside cylinders 11}in. 
in diameter with a 24in. stroke, and the steam from these, 
instead of exhausting directly into the chimney, was led to a 
single inside cylinder, situated in the usual position under 
the smoke-box and having 26in. diameter and a 24in. stroke, 
which served to drive the front pair of driving wheels. The 
wheels were not coupled, having completely independent 
action, according to the impulse of their own particular 
cylinders, and to this extent the locomotive was practically 
two single engines rolled into one. Needless to say, many 
ingenious devices had to be introduced to produce an eflicient 
and concerted action on the part of the whole machine, many 
of them being quite outside the range of ordinary locomotive 
practice. The engine gave suflicient satisfaction to its 
designer to justify a continuance of the type, with modifica- 
tions. Subsequent engines had high-pressure cylinders of 
slightly larger diameter—13in.—and a new form of boiler, 
and were built to the number of thirty in all. Another 
class, represented by the Marchioness of Stafford, shown 
at the Inventions Exhibition in 1884, had driving wheels 
6ft. 3in. in diameter, and cylinders 14in. and 30in. in diameter, 
with a stroke of 24in., and of this type forty were built. The 
weights of the 6ft. Gin. and the 6ft. 3in. engines respectively 
are 377 and 424 tons. Later, a still larger class, having 
driving wheels 7ft. lin. in diameter, and cylinders of the 
same size as the Marchioness of Stafford, was put on the 
line. These engines weigh from 45 to 46} tons, and are ten 
in number. Mr. Webb also applied his system to tank 
engines for metropolitan and local services, and still more 
recently has built several engines of a still larger size, to which 
reference will be made later. 

In Fig. 12 is shown an engine of somewhat novel design, 
which was planned by Mr. J. J. Tyrrell, of Lincoln, in 1882, 
with a view to securing high speed and considerable hauling 
power. The two pairs of driving wheels are 7ft. 6in. in 
diameter, and are not coupled, as generally understood, but 
are nevertheless driven by one pair of cylinders 19in. in 
diameter and 26in. in stroke. To secure this end the 
cylinders are reversed, with the piston-rods leading forward, 
and the crossheads are of unusual size, with pins projecting 
on either side. From the inner pins connecting-rods drive 
the front pair of wheels directly by means of a cranked axle, 
while the outer pins serve to drive slide rods traversing on 
guides below the front splasher, and thence driving the trail- 
ing wheels with connecting-rods as in an ordinary outside 
cylinder engine. As an attempt to do away with the dis- 
advantages of outside coupling rods, the design is distinctly 
ingenious. It exists, however, on paper only. 

Our next illustration—Fig. 13—-shows the exterior of the 
first compound locomotive constructed in this country on 
the Worsdell and von Borries system, by Mr. T. W. Worsdell 
at the Great Eastern Company’s works at Stratford. Out- 
wardly there is nothing to distinguish engines built on this 
system from ordinary high-pressure locomotives, since there 
are only two cylinders, both placed inside. In the engine in 
question, which weighs 444 tons, and has coupled driving 
wheels 7ft. diameter and a leading bogie, the cylinders are 
18in. and 26in. in diameter respectively, with a stroke of 
24in., the steam at high pressure first entering the smaller 
cylinder, where it does its work and then exhausts into the 
larger cylinder to do further work before issuing from the 
blast pipe. In starting a train there would be obvious diffi- 
culties with the cranks in certain positions, but Mr. Worsdell 
has overcome this by means of a special valve, which allows 
the low-pressure cylinder to assist the other at the start, and 
automatically shuts off the supply of high-pressure steam as 
soon as the engine is fairly moving. Engines of this class 
tried against similar engines not compounded, with identical 
duties, showed an economy of fuel of about 6 lb. per mile, or 
144 per cent. Subsequently Mr. Worsdell transferred his 
services to the North-Eastern Railway, and for that line has 
built a number of compound locomotives for goods, passenger, 
and express work, some of which have distinguished them- 
selves for speed and extreme efficiency. It should be noted, 
however, that Mr. James Holden, the present locomotive 
engineer of the Great Eastern Railway, converted the eleven 
engines ot the class illustrated into ‘‘simple” engines in the 
year 1892. Also that Mr. Worsdell’s successor on the North- 
Eastern Railway has done the same with regard to the large 
single compounds on that line. 

Other locomotive superintendents, inspired by the two 
examples already mentioned, began seriously to consider the 
question of compounding. Mr. Webb’s engines were tried 
on the South-Western and other lines, and Mr. Dean, of the 
Great Western Railway, conducted a series of experiments 
with two four-cylinder compound engines. However, the 
result of his trials seemed to be a decision in favour of simple 
engines versus compounds, for he produced almost imme- 
diately the unique locomotive shown in Fig. 14. No. 9 was 
an inside cylinder engine of large size and ample boiler power, 
the driving wheels being 7ft. 8in. in diameter, the cylinders 
18in. by 26in., and the heating surface 1250 square feet. A 
noteworthy feature of this engine was the fact of the excen- 
trics and gearing being placed outside the driving wheels, 
their motion being transmitted to the valves by means of 
rocking shafts. No, 9 has, we believe, been rebuilt with the 
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motion placed inside the wheels in the normal position, but 
for a time, at all events, it constituted a distinct novelty iy 
modern practice. 

On the North British Railway also a test of the compound 
system was made, a bogie passenger engine, originally built 
in 1872—identical in pattern with No. 224, which went down 
in the Tay Bridge accident—being converted into a four. 
cylinder compound. In its new form— shown in Fig. 15—jt 
had two low-pressure cylinders, 20in. in diameter, directly 
under the smoke-box, the piston-rods being extended throvgh 
the front covers to form piston-rods to a pair of high-pressure 
cylinders, 13in. in diameter, occupying the space immediately 
behind the front buffer beam. The stroke of the four cylin. 
ders was 24in., and the coupled driving wheels were Gft. Jin, 
in diameter. Joy’s valve gear was employed, arranged in 
such a way that the high-pressure valves could be worked 
expansively, irrespective of the low-pressure valves, and vice 
versd. Another feature of interest was that the steam passed 
directly from the exhaust of the high-pressure cylinder into 
the casing of the low-pressure cylinder, without the inter. 
vention of a receiver. In daily working between Edinburgh 
and Glasgow, this tandem compound was said to run with 
great freedom, showing excellent results in speed and power, 
together with a marked decrease on the original consumption 
of fuel. However, the proof of a pudding lies in the eatiiy 
thercof. This engine was reconstructed as a ccmpourcd in 
1886, but since then no other compounds have been built for 
the same service. 

In fact, Mr. Webb and Mr. Worsdell seem to stand alono 
among English locomotive superintendents in their adoption 
of double expansion. Mr. Webb’s latest compound engines, 
of which Fig. 16 is an illustration, are not only the heaviest 
and, in some respects, the largest engines running on British 
metals, but are also among the most powerful. The Greater 
Britain class weigh 52 tons 2 cwt., of which 30 tons are on 
the two pairs of 7ft. lin. driving wheels, and have two high 
pressure cylinders 15in. by 24in. and one low-pressure cylinder 
30in. by 24in. Theif: most distinguishing feature, however, 
apart from the arrangement of the wheels, is the great length 
of the boiler, which has earned for them the name of “long 
stomachs,” the barrel being more than half as long again as 
that of any other modern locomotive. This 18}ft. of length 
is not devoted entirely to tubes. On the contrary, there isa 
combustion chamber 2ft. 8jin. long, which divides the tubes 
into two lengths of 10ft. lin. and 5ft. 10in. respectively. Tix 
total heating surface of this immense boiler is 1505°7 cquar 
feet, of which 120-6 is apportioned to the fire-box, and 2‘): | 
to the combustion chamber. Engines of this class are said 
to take the heaviest trains out of Euston with case, and with. 
out requiring the service of a ‘ pilot’ up the Camden bank 
It may be noted that a similar type of boiler is supplied to 
some very fine and powerful ahi nien goods engines 
recently built at Crewe. 

Our next illustrations, Figs. 17 and 18, show a singular type 
of engine, designed by Mr. Dean for the express traftic of the 
Great Western line prior to the abolition of the broad gauge. 
As the old 8ft. singles gradually gave way, they were with- 
drawn from active service during the latter days of thc 
existence of the 7ft. gauge, and it became a question of some 
importance how to provide adequate locomotive power uring 
the year or two before the final conversion of the line. But 
Mr. Dean was quite equal to the emergency. He designed 
eight locomotives of the type shown in Fig. 17, broad-gauge 
singles, with driving wheels 7ft. 8hin. in diameter, cylinders 
20in. by 24in., and a total weight of 43 tons 8 cwt., of which 
the great proportion of 19 tons rested on the driving wheels. 
These engines admirably fulfilled their duties until the end of 
May, 1892, running on the 7ft. gauge. But they were so 
cleverly designed that their career did not end here. A: 
built, they had double frames, with four bearings to each 
axle, but with the wheels outside both sets of framing; and 
the result was that, on the abolition of the broad gauge, 
they were simply returned to Swindon, their wheels taken 
off the axles and placed on others, this time so that they 
went between the double frames, and hey, presto! behold 
the narrow-gauge engine shown in Fig. 18, one of the hand- 
somest six-wheeled engines ever placed on the “ four-foot.” 
Their history does not end here, however. After they had 
been running for some time, it was found that the great 
weight at either end caused a peculiar see-saw motion, which, 
if not dangerous, was at least unpleasant; and they are now 
undergoing, or have actually undergone, a further conversion 
into bogie engines of an uncommonly handsome type, weigh- 
ing 49 tons, of which 18 tons are on the drivers. So that 
Figs. 17 and 18 both represent vanished but interesting types 
of locomotive design. 

So far we have dealt for the most part with examples of 
locomotives which possessed some quality or another dis- 
tinguishing them from the practice of their individual ages. 
With but one or two exceptions these types have disappeared 
into the obscurity of things forgotten, either because they 
could not stand the test of practical work, or because their 
distinctive features have become merged into improved 
specimens. In any case, it may be said with confidence that 
anything that we possess to-day in the form of magnificent 
express engines capable of drawing heavy loads at a high 
speed is due to the spirit of experiment which evolved these 
previousexamples. Atthe present time, itis gratifying to learn, 
the same spirit is still dominant. The engine of to-day is 
immeasurably more powerful all round than its predecessor 
of a quarter of a century ago, and still more so than the 
engine of 1846, that being the date with which this paper 
began to deal. There is still room, however, for further 
development, and nota few of the locomotive superintendents 
of to-day are looked to to produce still finer locomotives than 
are yet running. At the moment of writing the heaviest 
“single” engines, without reckoning the tenders—weights of 
which vary from 25 to 42 tons on different lines——are the latest 
eight-footers on the Great Northern Railway, weighing 49 tons 
11 cwt., 19 tons 4 cwt. being on the drivers; the heaviest 
four-coupled engines are Class M compound bogie locomotives 
cn the North-Hastern, weighing 51 tons 8 cwt., of which 
33 tons 16 cwt. are on the 7ft. 1jin. driving wheels; and the 
heaviest compounds are the Greater Britains on the North- 
Western, weighing 52 tons 2 cwt. The largest pair of single 
driving wheels under any modern express engine are 8ft. 1}in. 
in diameter, and belong to the first-mentioned class; the 
largest set of four-coupled wheels are 7ft. 7jin. in diameter, 
and are to be found under some splendid North-Eastern 
“simple” engines recently brought out by the present 
superintendent, Mr. Wilson Worsdell. The first-mentioned 
engines also reach present high-water mark in the size of 
cylinders, 194in. by 28in., next coming the last-named North- 
Eastern engines with 20in. by 26in. cylinders, these latter 
having also the highest pitched boilers at present adopted in 
this country, with centres more than 8ft. above the rail level. 
As regards heating surface no comparison can be drawn, for 
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the figures may vary from 1000 to 1500 square feet, without 
apparently affecting the steam-supplying qualities of the 
boiler. 

Having thus indicated some of the leading charac- 
teristics of modern practice, it may perhaps interest 
the reader to learn something of one or two proposed 
engines, which are thought by their designers to embody 
the latest requirements. First of these in chronological 
order is the James Toleman, an engine designed by Mr. F.C. 
Winby, actually built by Messrs. R.and W. Hawthorn, Leslie, 
and Co., Limited, of Newcastle-on-Tyne, and sent to the 
Chicago Exposition of 1893. This was the largest engine 
ever built to English gauges, weighing 60 tons, of which 35 
tons rested on the two pairs of 7ft. Gin. driving wheels. 
These driving wheels were not coupled, being independently 
driven, the front pair by a couple of inside cylinders 17in. by 
g2in., and the rear pair by a couple of cylinders 16}in. by 
94in., placed outside, as shown in Fig. 19. To supply steam 
to these four cylinders, which were all high-pressure, a boiler 
of unusual dimensions was requisite; and since the height 
of the driving wheels and the limits of their distance apart 
would have rendered a round boiler section of sufficient 
diameter impossible, Mr. Winby devised and patented what 
may best be escribed as a section consisting of a combination 
of two-thirds of two complete circles, with a vertical diameter 
of 5ft. 6in. and a transverse diameter of 4ft. lin. This form 
of boiler naturally gives a long indentation along either side 
from end to end, and, to compensate for the obvious weakness 
of this section, as compared with the ordinary cylindrical 
pattern, a number of stays crossed from one side to the other 
along the centre line. Below these stays the boiler was well 
filled with 235 brass tubes, 2in. in diameter and 14ft. 1lin. 
long, while above the centre line was left entirely clear as 
a steam space. A great mistake made by the designer 
lay in planning such a length of tubes in proportion to 
the size of the boiler, for they projected a foot into the 
smoke-box and 4ft, 8in. into the fire-box, causing the latter 

_one square foot of heating surface in which equals many 
square feet of tube surface—not only to be unduly restricted, 
but also of a shape ineffective for adequate steam-raising. 
The total heating surface was divided as follows :—Fire-box, 
182°6; tubes, 1817:4; total, 2000 square feet; to a grate area 
of 28 square feet. As can be seen, the boiler was pitched 
very high, Sft. 24in. above the rail level; and this, in con- 
junction with the great vertical diameter of the boiler, gave 
a very stunted appearance to the huge engine. After the 
close of the Chicago Exposition, the James Toleman received 
her first baptism of railway fire in ordinary work, and this is 
what a writer in Locomotive Engineering has to say on the 
subject :—‘‘ Mr. Winby wanted her to haul fast heavy American 
trains ; and after the Fair she was puton the C. M. and St. P. 
road between Chicago and Milwaukee, where they would like 
to haul ten sleepers on the division, eighty-two miles in two 
hours. She was quite English, ye know (?), so they put an 
old pilot (coweatcher) and a small headlight on her. She 
slipped, and then they borrowed a second-hand sand-box for 
her. The laws required a bell, and an old-time one was fished 
up from the scrap. She didn’t ‘suck her ashes,’ as the fire- 
man explained, and an extension was put on her stack. The 
side stays in her boiler developed more leaks, and more kinds 
of leaks, than were comfortable ; the machinery broke down ; 
she failed to steam all the time, or to get anywhere when she 
did steam ; and both her friends and foes voted unanimously 
that she wouldn’t do. For nearly a year she has been 
quietly resting (and rusting) on aship track at the Milwaukee 
shops.” So far for the smart Yankee journalist. From his 
vivid and somewhat highly-coloured account, it is evident 
that the engine was not successful, and also that the boiler 
was the delinquent part, owing to its faulty design. At all 
events, she was as perfect as the best materials and the best 
English workmanship could make her. 

Our next illustration, Fig. 20, shows a design for a loco- 
motive with single driving wheels 10ft. in diameter, proposed 
by Mr. Michael Reynolds, of Wolverhampton, who was for 
many years in the locomotive department of the London, 
Brighton, and South Coast Railway. Mr. Reynolds’ design 
formed the subject of a patent accepted April 3rd, 1895, 
No. 7883, a brief extract from the specification of which will 
explain the general features of the proposed engine. Accord- 
ing to this invention, the boiler, engine, coal bunker, and 
water tank, &c., are mounted on frames, the front one 
carried on a leading bogie and two independent axles, that 
constituting the ‘‘ engine,” and the rear part, or tender, 
carried on two four-wheeled bogies. Running from end to 
end of the locomotive is an outer casing in the form of a 
corridor divided into compartments. In order to secure 
uniformity in our drawings, the tender is not shown in 
Fig. 20, but it presents no striking outward point, except 
that it runs on two bogies, and is covered in in the same 
style as the engine. A front compartment of the engine, 
immediately under what appears to be the foremost of the 
chimneys, but is in reality a ventilator—though, oddly 
enough, in a photograph in the writer’s possession smoke is 
shown as issuing from both chimneys—is devoted to the 
engine-driver, and thus gives him a clear view of the line 
through suitable look-out windows without subjecting him 
to the disturbing influence of the blaze from the fire-box 
during stoking operations. Immediately behind the driver's 
compartment, or “ pilot-house,” is the engine compartment, 
in which are the cylinders, each bolted to a cast steel bed- 
plate secured to the frame-plate. Then comes the boiler, 
extending from the smoke-box under the second, or real 
chimney, to the fire-box at the rear of the driving axle 
The stoker’s place is in the usual position at the back of the 
boiler, and between the fire-box and the tender carrying the 
coal bunker and water-tank. Mr. Reynolds proposes sundry 
Improvements in the fire-box to secure greater and more 
efficient heating surface, noticeable among them being a 
water mid-feather. One ingenious device included in the 
design of the engine, however, should be mentioned. On 
either side, as is shown in our illustration, there is a disc 
placed between the driving and preceding wheel, the use of 
Which is to secure extra adhesive weight when necessary. 
In ordinary work, the engine is a “‘single-driver,” as is shown, 
but in starting from a station or in other situations requiring 
great power, these discs are forced, by means of suitable 
appliances, between the two sets of wheels with sufficient 
Power to constitute a most effective friction coupling, thus 
temporarily converting the engine into a four-coupled engine. 
Needless to point out, the coupling being effected through the 
tires, the difference of diameter of the coupled wheels does 
hot affect this arrangement. This form of friction coupling 
was invented and patented originally, I believe, by the late 
Mr. W, Bridges Adams about thirty-one years ago. 1 
understand that Mr. Reynolds designed this engine with a 
view to attaining higher average rates of speed than at 











present exist, and has even been in treaty with a well-known 
firm of locomotive builders to produce an experimental 
example. But so far it has not yet made its appearance. 


Fig. 21 shows a large engine of unusual design proposed by 
Mr. Ernest E. Baguley, which he planned in contradistinc- 
tion to Mr. Winby’s James Toleman,'as being more in accor- 
dance with every-day practice, and on that account more 
likely to be acceptable to railway engineers, In this engine, 
there are four coupled wheels, 8ft. in diameter, driven by a 
pair of inside cylinders, 22in. in diameter by 30in. stroke. 
Of course, the chief difficulty was the furnishing of a boiler 
sufficiently large to supply steam to these large cylinders, and 
this is how Mr. Baguley met the difficulty. ‘ The fire-box is 
of the ordinary raised locomotive type, the bridge stays being 
arranged transversely on account of the length. From the 
fire-box shell the barrel is of ordinary diameter, to go between 
the driving wheels, it is then increased in diameter and 
joined to the smaller part by a circular flanged plate. . . . 
The large diameter of barrel and increased height of fire-box 
shell give ample steam space, and the smallest part of the 
barrel is filled with tubes, and the dome, being above, takes 
the steam. The height of boiler is greater than 
usual, but there are engines running in this country within 
a few inches of it, and in America there are many locomotives 
running at high speed, with much higher boiler centres, 
on the same gauge. The valve gear—Baguley’s 
patent—is worked from the coupling-rod pin, and consists 
of a valve connecting-rod, the driven end of which works a 
pendulum lever, the end of which carries the radius link, 
and gives the lap and lead movement by lifting the radius 
link from side to side. The radius link has an arm which is 
connected to the valve connecting-rod, and the horizontal 
vibration of the latter rocks the link on its centres and gives 
the port opening and cut-off.” The general idea of the 
designer was to plan a locomotive “ that could be constructed 
for about the same price per ton as existing engines, and 
to follow, as far as possible, ordinary main line practice, keep- 
ing the outside appearance similar; the total width, height, 
and running weight per wheel, are such tkat it could be run 
on any of the leading English lines, the weight per pair of 
coupled wheels not being greater than what is daily run by 
single expresses.” These extracts from a letter which has 
already appeared in the pages of Tun Encinerr, together 
with the elevation and two cross sections shown in Fig. 21, 
give the necessary general explanation of this remarkable 
engine. The heating surface is calculated as follows :— 
Fire-box, 125; tubes, 1760; total, 1885 square feet, with 
26 square feet of grate. It would be interesting to see an 
experimental engine of this type in work. 

Having thus brought this history up to date by showing 
some of the designs which at various times have been put 
forward as professing to solve the constant problem of 
increased power and speed in locomotive traction, the writer 
must be absolved from vanity if, in conclusion, he puts 
forward his own idea of a high-speed locomotive of great 
hauling capacity. Unfortunately, the limitation of the 
English gauge, not only as concerns the width between the 
rails, but also with regard to the minimum structures on the 
line, fetters the British designer more than his American 
confrére, who has at least a foot more both of height and 
width at his disposal; but the engine shown in Fig. 22 in 
elevation, andin Fig. 23 in perspective, though it reaches 
practically the extreme limits of the English gauge, does not 
exceed them. The proposed engine has its leading end carried 
on a bogie, having six wheels each 4ft. in diameter, and 
bearing a load of about 22 tons. A fourth pair of wheels of 
the same size, running in fixed bearings, and carrying a load 
of about 12 tons, serves still further to consolidate the road, 
and leads up to the weight of about 22 tons, with which the 
driving wheels would be loaded. It is recognised that the 
larger the wheels the greater the adhesion, therefore the 
driving wheels would be of about the largest diameter per- 
missible—12ft. These would be driven by a pair of cylinders 
24in. in diameter with a 30in. stroke, placed outside in the 
usual position, but enclosed in square casings with steam 
jackets to minimise condensation. The driving axle being 
placed behind the fire-box, as in the earlier Crampton designs, 
in order to procure a steady-running engine with a road bed 
well consolidated by the wheels in front, an intermediate 
shaft coupled to the driving wheels by ordinary side rods, 
and driven from the cylinders in the usual manner, would be 
employed to avoid the danger cf long piston or connecting- 
rods, this intermediate shaft being in front of the fire-box 
shell and directly over the leading wheels of the rigid 
wheel base. We now come to the boiler, which is of 
unusual design, as will be seen from the rough sketch 
in perspective in Fig. 23. The barrel consists of two 
complete cylinders, one above the other, connected by 
three openings, one at the centre of each ring, and by the 
fire-box shell at the rear end. Of these the lower barrel is 
filled entirely with tubes, 243 in number, 13ft. long and 1jin. 
in diameter, placed in vertical rows. This barrel would have 
a mean inside diameter of 3ft. 1lin., and the upper barrel, 
which would be utilised entirely as a steam space, would 
have a mean diameter of 1ft. 1lin. The total heating surface 
of the tubes would be 1447°75 square feet, and of the fire- 
box, which is unusually large, 135°75 square feet, giving a 
total of 1583-50 square feet, with a grate area of 23°75 square 
feet. In designing the boiler care has been taken to provide 
ample space for the free circulation of the water rather than 
to procure a large heating surface of doubtful evaporative 
efficiency; and the writer believes that a boiler of these 
dimensions and of this type, which is a pattern that has been 
introduced with great success into express engines on the 
Eastern Railway of France, would be fully capable of supply- 
ing the necessary steam for these big cylinders. It may be 
noted that the tractive force of cylinders 24in. by 30in., 
acting on 12ft. driving wheels, would be 120 Ib. for 
every lb. of effective steami pressure, and ihat, the 
original boiler pressure, being at least 180 lb. per square 
inch, there would be room for great expansion of the 
steam in running. So far as mere dimensions are con- 
cerned, the engine would dwarf any existing iocomotive, 
being of a height and length and cylinder power never so 
far approached on any English, or indeed foreign, line. One 
of the conditions of its existence would be the maintenance 
of a well-ballasted, well-sleepered permanent way, laid with 
rails of heavy section, kept in perfect order, and with all 
sharp curves flattened out to reasonable limits, these, how- 
ever, being conditions necessary to consider with care before 
attempting any increase on present dimensions and speeds. 
This engine would have an eight-wheeled bogie tender weigh- 
ing, loaded, about 44 tons, thus giving a total of about 100 
tons, a figure exceeded by several transatlantic designers. A 
locomotive of this size and power should be capable of hauling 
trains of from 200 to 250 tons at least, at a booked speed of 


















sixty miles per hour or upwards, on a very moderate con- 
sumption of coal, while its initial cost, weight for weight and 
power for power, should not exceed that of existing standard 
patterns. 

But, apart from any substantial change of design or 
increase in weight, there are plenty of modern express engines 
which are quite capable of maintaining an average specd, 
with fairly light loads, of sixty or sixty-five miles per hour 
from start to stop. To do so would require, however, material 
alteration in existing signalling arrangements, certain im- 
provements in the permanent way, and other changes entirely 
unconnected with the engines themselves, including an 
education of some part of the travelling public in respect to 
the advantages of a high average, combined with a compaia- 
tively low maximum, speed. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





MOULDING WINDING DRUMS, 


Sir,—The following description of a method of moulding windisg 
drums may be of use to some of your readers. The drum has a 
screw groove, capable of winding 144ft. of lin. diameter steel 
hawser. Now, in reference to this being made of cast iron, it has 
to be swept up in loam sand. To secure a clean and sound casting 
the first thing for the pattern maker is to get the four bosses 
made, and all the ribs outside and inside to their exact dimensions. 
then a core-box to make the six holes on either side of the drum, 
which must be of the same depth as the thickness of metal 
required. There will be no need for depth for a print. Now, to 
— to make the first board, or, as some term it, a strickle 

rd, set the board on the arm that is fixed to the upright 
spindle, and level it true so as you can get a true surface to com- 
mence with; and this board also sweeps for a foundation for the 
cope or outer ring on which the grooves are to be cut. This board 
bas a loose piece screwed on to it the same as the thickness of 
metal required as per drawing. Now it is swept up, and the boss 
and six ribs are 
placed in position, 
and then you screw 
off that piece and 
run it up again, and 
the next board will 
be the cope board, 
and it has to run 
all the depth be- 
tween the two flanges 
whatever that may 
be, and this board 
is set so as to sweep 
exactly to where the 
points of the grooves 
BLOCK are by means of the 
; . gauge stick which 
the moulder must provide himself with, and it must be what 
they term a double-ended one, as per drawing. Now the board, 
as I have previously mentioned, must bear on or just touch 
where the last board 
left off. It will be 
of this description. ee (i-5. | ee 
Then as thisis swept . 
up the top can be 
made now. It has to be made by itself to correspond where the 
last board left off. This cope or outer ring of the mould must 
be marked on the outside, so as it can be placed in its former 
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sition. Now it is for the moulder to choose for himself whether 

e will cut the screw now or make the inside core. 1 myself would 

refer to make the core, as if I cut the screw it may get 
; seth by some means or another. 
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To proceed with the core: it has to be built on the first bed of 
loam that was swept up before the thickness of metal in sand is 
removed. The cope is ee to be off and to one side at pre- 
sent. Then the core board is fixed and set with the gauge stick. 
Then the boss and ribs, inner ones, are placed right above the ones 
laid, and then built up according to the sweep board, allowing for 
a coat of loam, and this board is rounded at the top end, as re- 
quired to suit the drawing. Then, if finished, place the top boss 
and ribs in precisely the same manner as the bottom ones, taking 
particular attention to having all the ribs above one another ; then 
make a template to form the bottom fillet of the core, and before 
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removing the core, scribe on the top of it the pitch circle for the holes 
in the side of the drum, and commence between the ribs to make the 
round cores with the box that I formerly mentioned; and these 
cores must be sprigged or fastened to the centre core, so as to 
leave no chance of being shifted or run off by the metal. Then 
take off the centre inside core and proceed to shift off the thick- 
ness of metal in sand, and scribe on that surface the pitch line of 
the circular holes, and proceed to make them. Then put on the 
cope or outer ring of the mould in its exact position, and get a 
ms a little longer than the length of the grooves to be cut, and 
have it msc hen. with about two inches of a bearing on each end, 
and have a thread cut to the same pitch as what is required on 
the winding druni ; and get another arm cast with a bore about 
one inch larger than the diameter of the screw, and cast in a white 
metal thread in the nut of the arm. ‘Then fasten a board with 
the shape of the groove to be cut, and place a oye of sheet iron 
screwed on to keep it from wearing, and you will find this means 
of making screwed drums very economical ; and I do not think of 
any other way but a pattern, which would be very expensive. 
22, Waterloo-road, London, S.E. CHARLES SINGER, 


THE BRITISH NAVY. 

Sir,—l have read with great interest your able article in your 
issue of the 15th inst., dealing with the brilliant success achieved 
by the Admiralty authorities in turning out such splendid vessels 
as the Powerful and the Terrible. 

The celebration of the sixtieth year of her Majesty's reign 
should certainly be a fitting time to acknowledge and reward the 
efforts and achievements of our Admiralty authorities in keeping 
our Navy at the head of its rivals, 

The naval supremacy gained by England in the sanguinary 
encounter of October 2ZIst, 1805, was for many years unrivalled 
by any other power or combination of powers. Of late years, 
however, the rapid growth of foreign navies indicate evident designs 
that no effort or expense will be spared by other powers to contend 
with us for the command of the sea, whenever an opportunity 
occurs for another great struggle. 

Ever since the time of the Crimean War the character, design, 
and aggressive and defensive qualities of warships have passed 
through an astounding system of evolution, which greatly increases 
our difficulties and responsibilities in the future maintenance of 
our acknowledged supremacy. 

This evolution commenced with the advent of steam and its sub- 
sequent development for ship propulsion, and was stil] further 
instanced by the adoption of iron and steel for shipbuilding, the 
application of thick armour to the sides of battleships, and of 
armoured decks to lighter vessels, the development of marine 
artillery and the torpedo, and also the application of hydraulic and 
electric equipment for various uses either aggressive or defensive. 
Thus the design and construction of modern warships depend 
entirely on scientific knowledge, engineering skill, and practical 
ability of the highest order, and it is only by fostering and 
encouraging such great ability as the constant progress in marine 
warfare calls for that we can hope to excel in the details of theo- 
retical design and constructive excellence so necessary for the crea- 
tion of an invincible Navy. It is not my purpose to deal with the 
personnel of our Navy, as the necessity of training sea-faring 
officers and crews, and of maintaining the strength of our Navy 
in point of superior numbers, &c., has received, and will continue 
to receive, the attention of the authorities best qualified to deal 
with these important matters. 

My desire is to direct attention and to give credit to a hard- 
working department of Admiralty officials, whose constant and 
untiring exertions are zealously devoted to the improvement and 
perfection of our Navy ; and, although the value of their incessant 
work is not generally recognised, I have no hesitation in saying that 
they have, by devotion to the public interest, acquired a reputation 
which should be placed on record, and which should also command 
the gratitude of the nation. 

Therefore, whilst the nation is about to celebrate the sixtieth 
year of her Majesty’s reign, I think, Sir, you will agree with me 
that I am not out of place in directing attention to the claims for 
national recognition by those on whom the continuation of this 
supremacy to a large extent depends. This staff is nota veryiarge 
one, but it is composed of efficient ship designers and marine 
engineers, whose life-long experience has been that of change, 
study, and progress, 

In conclusion, I must apologise for troubling you to such a length, 
and I only do so in the hope that the few remarks I have made 
will induce the powers that be to give credit jwhere credit is due 
at the forthcoming celebration. I do not consider that any list of 
honours to be conferred by her most gracious Majesty for distin- 
guished services rendered to the Empire will be complete unless it 
includes some representative names of the talented designers, con- 
structors, and controllers, of the magnificent war vessels of our 
present Navy. LEOPOLD Roper, M.I.N.A. 

Palace Chambers, Westminster, S.W., 

January 19th, 


TECHNICAL EDUCATION, 


Sirn,—After thirty years’ experience in teaching engineering 
students, I have arrived at opinions diametrically opposed to those 
often expressed in THE ENGINEER. It would not, however, be 
useful or becoming to attempt to controvert opinions no doubt 
honestly formed and fairly put forward. But your article in this 
week’s number on technical education, specially with reference to 
the Central Technical College, proceeds on a mis-statement of 
facts. As this mis-statement is likely to injure both the Central 
Technical College and the cause of engineering education, I think 
I have a right to reply to it. 

The argument of the article is that out of 1200 students who 
have attended the Central Technical College there are 1000, or five 
in six, whose careers are unaccounted for, and who are, to use an 
engineer’s phrase, ‘‘ wasters.” The passage containing the mis- 
statement is as follows :— 

**In an appendix to the pamphlet before us is given a ‘ List of 
Careers of Students who have taken the Diploma of Associate, 
corrected as far as possible to November, 1896.’ In this list of 
students, which covers a period of about nine years, 212 names 
appear. During this period at least 1200 students must have left the 
college. Of about 1000 students there is then no account, except a 
very meagre tale of those who took the regular three years’ course 
of instruction and received a certificate. We have, then, roughly, 
only 20 per cent. of the students accounted for, and these, being 
Associates, are presumably picked specimens.” 

(1) The list of diploma students referred to contains the careers 
of 227, not 212, students, 

(2) In addition, in the pamphlet there is a list of ‘‘ students who 
have taken the regular course, including the third-year course, and 
received a certificate.” This contains the careers of 45 students. 

(3) There is in the pamphlet a further “list of students who 
have attended for less than three years and who have received a 
certificate.” This contains the careers of 95 students, 

Hence, instead of only 212 students whose careers are accounted 
for, as alleged in your article, the careers of 367 are accounted for. 

(4) The writer states that ‘‘1200 students must have left the 
college.” The college was built for 200 students. The course of 
instruction lasts three years, hence only 66 third-year students 
could leave the college per year. In eleven years there would be 
nine years in which third-year students would complete their 
course, and if the college had been filled to its full capacity for 
all that time, only 594 students could have completed their course, 
and not 1200 as your article assumes, 

_ (5) In fact, however, as was — to be expected, in the first 
six years of its history the college had much less than its full 
complement of students. In 1892-3 the number of students first 
reached 200, and it has not since fallen below that number. 





(6) The actual number of regular students following a diploma 
course, who matriculated and entered the college, and who had 
completed a three years’ course in July, 1896, is not 1200, but 306. 

Of these 306 matriculated students, 234 gained a a. Out 
of 234 the careers of 227 are given in the pamphlet. The wastage 
of diploma students is not, therefore, five out of six as your 
article implies, but one in thirty. Your article exaggerates the 
wastage in the ratio of twenty-five to one, 

Of fifty-two students who completed a three years’ course and 
failed to obtain a diploma, the careers of forty-five are given. The 
wastage here is not five out of six, but one in seven and a-half. 

(7) Our accessible tabular statements do not give the number of 
individual departmental students. They give the number attend- 
ing in each session, but each departmental student remains in 
college a period varying from one to four years. I believe there 
have not been more than 150 departmental students. Hence the 
whole number of regular and departmental students who have 
completed their course and left the college during the period 
covered by the committee’s report is at most 286 + 150 = 436, 
and not 1200 as your article assumes. ‘The careers of 367 are 
given, and, therefore the wastage on the whole is not five out of 
six, but about one in six. 

(8) I protest altogether against the assumption that students 
whose careers are not given are ‘‘ wasters.” The compilation of 
the list was carried on by myself as a work of supererogation, and, 
incomplete as it is, it involved more trouble than would be 
supposed. I do not think that six students in eleven years have 
vohaahealiy kept me informed of their doings. Of those I have 
lost sight of, and whose addresses even I do not now know, I do 
not believe any large fraction have relinquished engineering. But, 
however this may be, to have kept to some extent in touch with 
367 students out of 436 is, I think, creditable to the college. 

(9) To prevent atill farther misapprehension, may I say that 
over and above the instruction of the regular and departmental 
students somo very considerable pieces of work both in instruction 
and in research have been accomplished at the Central Technical 
College. W. C, Unwin, 

Central Technical College, January 26th. 

[Professor Unwin will, we are sure, be the last to think that we 
would intentionally be unjust to a college of which he is the 
engineering head. We have simply dealt with the report as we 
found it. We had no idea that so small a number of students had 
passed through so admirable a college.— Eb. E.] 


Sin,—The article m your issue of the 22nd inst., re technical 
education, will doubtless be a shock to many engaged in teaching 
at the various technical colleges. The remarks are, however, 
very much to the point, as many other old technical students can 
no doubt inform you. It must be remembered that a great 
number of old students who are doing well change their address or 
go abroad, and so are out of touch with the college authorities 
when they make up their annual list of the positions held by 
students who have gained certificates. As technical schools have 
not been established such a great number of years, it is hardly 
likely that many former students can be found holding the highest 
positions, 

In my student days I held a very good opinion of what my com- 
mercial value in the engineering world would be, and this idea was 
fostered by the professors, I remember in a final address we were 
informed that we should be worth at least 25s. per week in a 
drawing office, or that any engineering firm would be glad of our 
services in their works, and would pay us wages from the start. 
How different was our experience ! 

In my own case I spent about six months applying to numerous 
firms. At several places my mention of a certificate of technical 
training was received with a smile, the managers saying they 
would rather have a youth fresh from school. After this I grew 
disgusted, and was regularly apprenticed to a firm of mechanical 
engineers, For this my parents had to pay a premium, having no 
influence among engineers. When I had served my time, the 
same difficulty arose of obtaining suitable employment, and I was 
forced to seek work as a mechanic rather than remain idle, 1 
have now risen to the position of foreman. 

Someone will doubtless say that I was one of the “‘ failures” at 
college ; but this was not so. Besides having gained a scholar- 
ship to the college, I was one of the first on the list for certificates, 
I look now to my practical experience rather than to my certifi- 
cates and Arion ah 4 training to gain for me a better position. I 
know of several of my contemporaries who are nevis doing as 
wellasIam. The instruction imparted is, as you say, too general, 
and much above the standard of the practical world. 


January 27th. Strub. 


THE BAYREUTH-DAMASCUS RAILWAY, 


Sir,—In your issue of the 22nd inst., page 97, you make a 
mistake by giving the gradient for the adhesion engines on the 
Bayreuth Za Bemenens Railway as 1 in 25. It should be 1 in 40. 

We did not speak of giving gradients in so many feet to the mile, 
because this we always regard only as figures in reports for the 
unprofessional public. We merely said: ‘‘For rack-railways we 
use in expressing a gradient the horizontal length as unit, and 
speak, therefore, of so and so much per cent. or per mille ; this, 
for steep gradients, is far more convenient than the other way, and 
makes calculations much easier.” 

In fact, railway sections drawn up by English engineers, of 
which we have copies, show that they mark the gradients in so 
and so many feet per chain for convenience in calculating the 
elevations. RINECKER, ABT, AND Co, 

Wiirzburg, Germany, January 25th. 


MOTOR CARS, 


Sir,—‘ Outsider’s” letter in our last impression I have read 
twice with much interest and some amusement, There is much 
to be learned from it, but it gives no clue to the answer to a 
question now being asked by a good many of us, namely, Who 
is building a practical motor car ? 

[ understand that Mr. Pennington will be in a position very soon 
to supply a cycle which can run at 30 miles an hour, but that 
is certainly not what I want. Mr. Thornycroft is building steam 
dust vans for the Chiswick Vestry, but these will not answer my 
purpose, I wanta good useful brake that can be used to take a 
party of twenty people to a beanfast in Epping Forest, or such like 
work, and I cannot find that there is anything of the kind in the 
market, 

Nothing will induce me to use benzoline. My work during the 
summer would render it necessary for me to store a large quantity, 
and I will not incur the risk. I am told that for a brake weighing, 
loaded, three tons, | would need about half a gallon per mile, or 
I could not get up hills; that is, about 15 gallons for a day’s 
work, I sometimes have six big brakes out for the day at once ; 
that means about 90 gallons a day of the most treacherous stuff 
under the sun. 

You are quite right, Mr. Editor, in declining to give a big prize 
for a light oil engine, It is quite out of the running. Where could 
I get 300 gallons or so of it a week? Where could I store it in 
the middle of a town? What would the insurance people say / 

Islington, January 25th. A Van Man. 


Sir,—After the observations made in your annual review, I feel 
as if a big defending dragon had appeared in front of Mr. Sennett; 
and I have hesitated to reply, for I have centred my faith, and 
hope, and courage in the petroleum motor pleasure carriage. 
However, Mr. Sennett has stated that I have misunderstood his 
long letter, the gist of which was, he says, to form a company or 
society with show-rooms to promote the manufacture and exhibi- 





tion of motor vehicles that shall need no capital for the use of 
patent rights, 

Unfortunately, however, in his letter he expressed in unmistake. 
able language his reliance on steam rather than petroleum, and 
his disbelief in light pleasure carriages. 

If there are to be no light motor pleasure carriages in the 
future, by all means let us have a genuine steam van society called 
by a plain name, with Mr. Sennett secretary and manager. [t 
will interest coachbuilders and engineers and shareholders, but 
that great public who have been looking forward to a new pleasure 
will withdraw their interest in the movement, and perhaps leaye 
a Sennett to fight for his steam vans against the obaaing light 
railways, 

In the meantime months are growing into years, and there jg 
no sign of the English improver on Herr Daimler. Our engineers 
are busy, but sure!y not too busy to invent a motor for a million 
pounds? S. Correre., 

London, January 26th. 


SAFETY HOOKS FOR CRANES. 

Sir,—In THe ENGineerR of January Sth | notice a letter signed 
“T, P. H.,” in which the writer advocates the interposition of an 
elastic medium between the lifting hook and chain of a crane, and 
gives a description and sketch of such an arrangement stated to 
have been designed in 1894 by Messrs. 8. A. Wood and (o.,, 
Sheftield, It may interest ‘‘ ‘I’. P. H.” to know that the above is 
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not an original idea, for in 1868 I designed—copy of which | en. 
close herewith—and applied asimilar arrangement to some five-ton 
forge cranes at Crewe Works, and which proved so satisfactory that 
they are in use at the present time. I do not, however, claim to 
be the first to have introduced this arrangement. 

Crewe, January 11th. F. W. Webs, 


TRADE MARKS IN JAPAN, 


Six,—There is a new law in Japan, and those interested in trade 
in the East would do well perhaps to take advantage of it. At 
present any enterprising Jap can register an English mark and 
trade upon it, and unless English traders take steps now they will 
have no redress. 

Germany concluded her treaty on the 18th November, and as 
the treaty with Great Britain was only concluded on the 4th 
January, you will see the extreme importance and urgency in this 
matter. Advices from Yokohoma state that there were hundreds 
of applications awaiting the opening of the register. 

We have obtained exceptional and special facilities for registering 
in this latest addition to the foreign countries accepting registra- 
tion. Messrs. T, B, BRowne, Lrv. 

163, Queen Victoria-street, 

January 23rd, 


NEW TOWER AT NEW BRIGHTON, 

Sin,—Regarding the unfortunate accident which took place at 
these works last week, in connection with the 10-ton Scotch derrick 
crane, many of our numerous friends and customers are under 
the impression that it is one of our cranes. 

We beg to inform them that it is not one of our make ; at the 
same time, we regret very much that such an accident should have 
taken place, whereby there should be loss of life. 

20, Waterloo-street, Glasgow. BuTTERS Bros, AND Co, 








YORKSHIRE COLLEGE ENGINEERING Society, LEEDs.—At the 
ordinary meeting on January 18th, 1897, Mr. John 8S, Raworth, 
M. Inst. C.E., M.I.E.E., read a paper on ‘‘Short-stroke Steam 
Engines,” the President (Mr. H. McLaren) in the chair. The 
author gave a brief history of short-stroke ergines, and attributed 
their rapid developement to the demands of electrical engineers. 
The supposed and real difficulties connected with the use of short 
cranks and short cylinders were described, as were also the devices 
by which Mr. Willans and others have surmounted them. The 
principal points reviewed were :—Mechanical efficiency, clearance, 
cylinder condensation and leakage. The advantages derivable 
from the use of enclosed crank chambers and of automatic 
expansion gear were explained. In the discussion which followed 
Messrs. James J. H. Wicksteed, Towler, Wilkinson, Drake, H. 
McLaren, Benton, Blackburn, and Grover took part, and criticised 
the universal engine more especially, 

THE Society or Arts,—The Howard Lectures for Session 1896-7 
are on the Mechanical Production of Cold. They will be delivered 
by Professor James A, Ewing, M.A., F.R.S,, on Thursday evenings 
at eight o'clock, January 28th, February 4th, 11th, 18th, 25th, 
March 4th. Syllabus of the course:—Lecture 1, January 28th: 
Thermodynamic principles in refrigeration; the reversed heat- 
engine or heat-pump; coefficient performance in ideal cases ; the 
refrigerating machine as a heater; types of machines, Lecture 2, 
February 4th: Historical sketch; machines using air as the agent; 
regenerntive process; vacuum machines; absorption machines ; 
machines for domestic use. Lecture 3, February 11th: Modern 
vapour compression machines ; agents used ; theory of the process ; 
comparison of ideal performance with various agents. Lecture 4, 
February 18th: Modern machines: their construction and practical 
working ; ammonia machines; sulphurous acid machines ; carbonic 
acid mechines ; compressors, condensers, refrigerators. Lecture 5, 
February 25th: Tests of performance of refrigerating plant ; 
industrial applications ; cold storage and transport ; cooling of air 
and liquids ; distribution of cold from central stations. Lecture 6, 
March 4th: The production of very low temperatures ; liquefaction 
of ‘‘ permanent” gases; method of Linde and Dewar; Linde 
process of producing oxygen by liquefying air; recent low- 
temperature research, 

Tue INSTITUTION oF JUNIOR ENGINEERS,—The twelfth anni- 
versary dinner of this body was held at the Westminster Palace 
Hotel, Victoria-street, S.W., on Saturday last, and was well 
attended. Amongst those present, besides the pennies (Mr. 
A, R. Binnie, M. Inst. C.E.), were Sir G. D. Harris, J.P., Sir 
Henry U. Mance, C.I.E. (president Institution of Electrical Engi- 
neers), Mr. Edward Goulding, M.P., and Professor A. Barr, D.Sc. 
In proposing the toast of Greater Britain, Sir H. Mance spoke of 
the enormous advances which had been made in India during his 
twenty-five years’ residence there, particularly in telegraphy, rail- 
way accommodation, and steamship service. He said the advance 
made was very largely due to engineers, who developed territory 
after it had been acquired, Seones of submarine telegraphy, 
Sir Henry said that during the Victorian era 40,000,000 miles of 
cable had been laid, involving the constant employment of forty 
ships to maintain communication between Great Britain and her 
Colonies. Professor Barr responded to the toast of the honorary 
members in a very humorous manner. One remark of his which 
deserves mention was that the professor of engineering dated back 
as far as Tubal-Cain, who was described in the fourth chapter of 
the first book of the Bible as ‘‘an instructor of every artificer in 
brass and iron.” The toast of the Institution of Junior Engineers 
was given by Commander Lionel Wells, R.N., Chief of the Metro- 
politan Fire Brigade, who gave the members a very cordial invita- 
tion to visit the headquarters of the Fire Brigade at Southwark. 
We are glad to note that this excellent young institution is growing 
so steadily. It has now a membership of about 500, 
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IMPROVED PLATE-FLANGING MACHINE. 





In the accompanying engraving is shown a plate-flanging 
machine constructed by the Britannia Company, Colchester, 
which is capable of dealing with plates up to gin. thick and 
6ft. wide. This is a heavy and strongly-constructed machine, 
consisting of two end uprights rigidly braced together by a 
box stay casting at the bottom, and a wrought iron stay rod 
at the top. In these uprights are sliding blocks carrying the 
flanging roll, which is 9in. diameter, and is raised and 
lowered by powerful worm gearing and screws. The clamp- 
ing girder for gripping the plate is raised and lowered ina 
similar manner, both of these operations being effected by 
power by open and cross belts. The following are the 
leading dimensions of the machine :—Flanging roll driving 
pulleys, 18in. by 4in.; fly-wheel, 3ft. diameter, 3in. face ; 
clamping girder driving pulleys, 15in. diameter by 2}in. ; 
flanging roll worm gearing, l4in. pitch, llin. diameter, 3in. 
face; clamping girder worm gearing, lin. pitch, Sin. dia- 
meter, 2in. face ; approximate weight, 44 tons. 








A HYDRAULIC RAM PLANT FOR A PUBLIC 
WATER SUPPLY. 

THE hydraulic ram has been used in a small way ever since its 
invention by Joseph Michael de Montgolfier, in 1796, to whom 
credit is given for having first perfected the automatic machine. 
John Whitehurst, of Derby, England, is said, however, to have 
understood the principle as early as 1775, but his machine required 
an attendant who opened and closed the waste valve by hanc. 
Hydraulic rams are in quite common use, but they are practically 
all of small size, designed to raise but small quantities of water, and 
that to small heights. 

The Power Specialty Company, Liberty-street, New York 
City, however, is manufacturing an improved ram, which is of 
sufficient size and capacity to deserve the name of engine. A 
section of the so-called double-acting or double supply type, to be 
described later, is shown in Fig. 1. Considering it first without 
regard to the double supply feature, suppose the opening at H to 
be closed. The valve at B being opened, the water from the 
source of supply at more or less elevation above the machine flows 
down the drive pipe A, and escapes through the opening at B until 
the pressure due to the increasing velocity of the water is sufficient 
to close the valve B, At the moment when the flow through this 
valve ceases, the inertia of the moving column of water produces 
the so-called ramming stroke which opens the valve at C, and com- 
presses the air in the air chamber D until the pressure of the air 
plus the pressure due to the head of water in the main is sufficient 
to overcome the inertia of the moving column of water in the drive 





. ig. Section of Rife Hydraulic Ram for Pumping Pure Water, 
Using Impure Water for Power 


pipe. This motion may be likened to the oscillation of water in a 
tube. At this instant the column of water in the drive pipe has 
come to rest, and the air pressure being greater than the static | 
head alone, the direction of motion of the moving column is reversed, | 
and the valve C closes, The water in the drive pipe is then 
moving backward, and with the closing of C a tendency to a vacuum 
1s produced at the base of the drive pipe ; this negative pressure 
causes the valve B to again open, completing the cycle of opera- 
tions, At the moment of negative pressure the little snifting 
valve E admits a small quantity of air, and at the following stroke 
this passes into the air chamber, which would otherwise gradually 
fill with water, the air being gradually taken up by the water. 

In many machines the mistake is made a making the waste 
valve B sufficiently heavy to overcome the static head of water in the 
drive pipe. In fact most writers on this subject, including the | 

Encycloywdia Britannica,” state that the waste valve B must be | 
8reater than the pressure of the statical head of water on its under | 








side, so that it may open when the column of water comes to rest. 
In the machine which we are describing this would be practically 
impossible on account of the large area of the opening at B. In 
this machine the valve B is made as light as is consistent with the 
necessary strength ; the negative pressure at the end of the stroke 
is relied upon to open the valve. With the largest size of these 
machines this valve is 18in. in diameter, and with a head of 8ft., 
which is a common head for use with hydraulic rams, the static 
pressure on the under side of this valve is 8831b. It can be seen 
that the great shock of a valve of this weight would rapidly destroy 
the valve and its seat. 

The waste mechanism of the Rife engine consists of a large port 
with flat ample opening, and a large rubber valve, with a balance 
counterweight and spring seating, removing almost entirely the jar 
of closing. The valve C in the air chamber consists of a rubber 
disc with gridiron ports and convex seat, fastened at the centre 
and lifting at the circumference, as shown by Fig. 4. The effort is 
to transfer the power from the shock of the driving water through 
to the air cushion with the smallest possible amount of friction and 
jar. After the closing of the valve C the pressure of the air in the 
air chamber forces the water in the air chamber out into the 











Fig. 2—Perspective View of the Rife Hydraulic Engine 


delivery pipes. With the Rife engine the manufacturers claim to 


| elevate water JOft. for every foot of fall in the driving head. The 


machine is built in capacities as high as 150,000 gallons per day, and 
the efficiency of 82 per cent. is claimed. The engine illustrated in 
Fig. 2 weighs 2800 1b.; the capacity of the air chamber is 203 cubic 
feet ; diameter of drive pipe, 8in.; diameter of waste valve, 18in.; 
weight of waste valve, 50 1b.; diameter of delivery pipe, 4in.; 
height to top of air chamber, 74ft. 

To the reader who has carefully followed the above description, 


| it will be clear that the most important detail in which the Rife 
| engine differs from the ordinary hydraulic ram is the waste valve. 





It will be seen by the drawing that the counterweight on the pro- 
jecting arm of this valve permits the adjustment of this valve to 


| suit varying heads and lengths of drive pipe. By adjusting the 


counterweight so that the valve is nearly balanced, the valve comes 
to its seat very quickly after the flow past it begins. The result is 
that the ram makes a great number of short, quick strokes, which 
are much easier on the mechanism than slower and heavier strokes, 
Of course the stroke must be sufficiently powerful to act efficiently 
in overcoming the head in the delivery pipe. The adjustable 
“—_ permits this to be effected with the greatest nicety. 

The question of efficiency of hydraulic rams has been much 
discussed, and such authorities as Rankine and D’Aubisson differ 
considerably in their calculations. The Power Specialty Company 
uses Rankine’s formula in calculating efficiency, which is 


ee a 
(Q-4) H 


where Q is the quantity of water flowing per second in the drive 


| pipe, ¢ the quantity flowing er second to the stand pipe through 


the discharge pipe, H the height from the escape valve to the 
level of the reservoir which feeds the drive pipe, and / the 
difference in level of the water supply reservoir and the water in 
the stand pipe. D’Aubisson states the formula for efficiency as 

E = 7(H + 4) 

QH 

D’Aubisson’s is the correct one, considering the mechanism as a 
machine receiving energy at one end and delivering it at the other, 
while if the ine is idered as elevating water only from 











the one reservoir to the other, Rankine’s formula is the correct 
one to use, 

When a pipe is attached at H—Fig. 1—the engine is termed 
double acting ; spring water, or that which is purer than the water 
used to drive the engine, may then be supplied through I, and bya 
proper adjustment of the relative flow of the impure driving water, 
and that of the pure supply, the engine may be made to deliver 
only the pure water into the mains, ‘This method is used where 
the supply of pure water is limited. A battery of five Rife engines 
is now being installed in connection with a waterworks plant at 
West Reading, Pa. The driving water is supplied from Wyomissing 
Lake, which delivers 810 gallons per minute. The battery of 
engines, which will consist of three large and two small rams, is 
located nearly 200ft. from the lake. A fall of 8ft. is obtained by a 
4ft. dam across the outlet of the lake, and by sinking the engines 
in a pit; this pit is drained into the stream at a point further 
down. Each of the three large engines has a separate wrought iron 
drive pipe 194ft. long, and 8in. diameter. 

The water to be delivered to the city stand-pipe comes from a 
spring 1000ft. away, and at an elevation of 8ft. above the level of 
the lake. The spring water is carried by a 6in. pipe to a small 
stand-pipe, situated on the dam. Under the conditions of, the 
contract this spring water had to be delivered to the city stand- 
pipe without mixing with the water from the lake. With a 
fal! of 8ft. from the surface of the lake to the engines, the 
spring water must be delivered to the base of the large No. 80 
engines under a head of only 24ft., in order to avoid wasting the 
spring water, and at the same time prevent lake water passing into 
the city mains. From the spring level to the base of the No. 80 
engines there is a fall of 16ft. To reduce this head from 16ft. to 
24ft., two so-called single-acting engines, No. 40, are interposed, 
which are driven by spring water alone. The spring flows about 
120 gallons per minute. Half of this is delivered to each No, 40 
engine under a head of 13ft., and they pump directly into the 
main. The waste spring water from the No. 40 engines is 
delivered into a small reservoir in the corner of the pit where the 
three large engines are situated. This reservoir overflows at a 
— which maintains a constant head of 24ft. on the three 
No. 80 engines. The main, which leads to the stand-pipe, is 6in. 
diameter, and 14 miles long. The elevation of the water in 
the city stand-pipe above the engine pit is 175ft. The 
two No, 40 engines pump into the main six gallons per minute, 
or 8640 gallons per day, and discharge by waste 114 gallons per 
minute into the reservoir which supplies the three large engines. 
The three No. 80 engines receive 810 gallons per minute of lake 
water, and 114 gallons per minute of spring water. They 
force into the main 25 gallons.of spring water per minute, 
36,000 gallons per day; the combined delivery of the five engines 
is 44,640 gallons. 

The figures given above are the contract requirements, and it is 
stated that they will be exceeded in practice. The cost of this 
pumping plant was 3000 dols. The cost of operation will be 
nothing, as no attendance will be required, and the cost of 
—— will be 32 dols. per year for new valves.—Lnyincering 
News. 








INSTITUTION OF MECHANICAL ENGINEERS. 

THE fiftieth annual general meeting of this Institution will be held 
on Thursday evening, February 4th, and Friday evening, February 
5th, at 25, Great George-street, Westminster. The chair will be 
taken by the president, Mr. E. Windsor Richards, at 7.30 p.m. on 
each evening. The annual report of the Council will be presented 
to the meeting on Thursday. ‘The annual election of the president, 
vice-presidents, and members of Council, and the ordinary election 
of new members, will take place at the meeting on Thursday. 
The following papers will be read and discussed, as far as time 

rmits :—‘‘ Fourth Report to the Alloys Research Committee,” 

y Professor W. C. Roberts-Austen, C.B., F.R.S. (Thursday) ; 
‘* Partially Immersed Screw Propellers for Canal Boats; and the 
Influence of Section of Waterway,” by Mr. Henry Barcroft, of 
Newry (Friday); ‘‘ Mechanical Propulsion on Canals,” by Mr. 
Leslie 8, Robinson, of London (Friday). 

SYLLABUS OF PAPERS, 

‘*Fourth Report to the Alloys Research Committee,” by Pro- 
fessor W. C. berts-Austen, C.B., F.R.S.:—Introductory and 
general observations. French ‘‘Commission des Alliages,” and 
other contemporary investigations. Relation of alloys to salt solu- 
tions. Constitution of alloys revealed by autographic pyrometry. 
Brasses: cooling curves, freezing-point curve, and eutectic alloys. 
Definition of melting or freezing point. Mechanical properties of 
brasses, considered in relation to their freezing point curve. 
Strongest alloy has only a single freezing point. Elastic limit con- 
sidered in relation to molecules. Influence of a eutectic on certain 
properties of alloys. Presence of eutectic is often source of weak- 
ness, and of irregularity in composition. Significance of these 
facts in relation to valuation of gold bullion, and to strength of 
certain industrial alloys. General observations on investigation 
of alloys. Mode of existence of impurity in alloy. ‘‘Solid solu- 
tions.” Diffusion of metals, both liquid and solid: industrial 
importance of diffusion. Relation of carburised iron—steel and 
cast iron—to ordinary metallicalloys. Carbon-iron eutectics, both 
liquid and solid. Connection between strength and melting points 
of alloys. Influence of atomic volume. Improvements in auto- 
graphic pyrometry. Comparison of thermo-junction and air 
thermometer. Determination of melting points of metals in 
vacuo. 

‘‘ Partially Immersed Screw Propellers for Canal Boats ; and the 
Influence .of Section of Waterway,” by Mr. Henry Barcroft :— 
Action of screw propellers. Screw out of centre is neutral in 
steering. Size of screw: practical comparison of small and large 
screws ; results obtained. Section of waterway. Backward or 
displacement current. Loss of power. Analysis of voyage of 
steam lighter Ulster. Influence of contracted section of waterway. 
Observations on voyage of steam lighter Tyrone, and sections of 
canal, Emergence of tips of screw blades, and consequent loss cf 
power. Drawing air down. 

‘* Mechanical Propulsion on Canals,” by Mr. Leslie S. Robinson: 
—Resistance of boat in channel of restricted section. Early inves- 
tigations in England and France. Recent experiments by Sweet 
on Erie Canal, and by De Mas on river Seine. Resistance of: boats 
to traction in rivers, experimental and calculated. Relation to 
draught, to dimensions, and to speed. Resistance to traction in 
canal compared with that in river. Ratio of resistances compared 
with ratio of sections of waterway and boat. Errors of ordinary 
formule for resistance. Influence of depth of canal. Barbet’s 
observation of time taken to enter locks of different depths. 
Fleury’s experiments on French canals. Speed, and injury to 
banks. ; Pole’s trial on Ashby-de-la-Zouch Canal. Speeds on French 
and English canals. ulation of speed in Holland. De Mas’ 
experiments in France. Mechanical propulsion by screws in State 
of New York, on Aire and Calder Navigation, on s and Live: - 
pool Canal. Engines for driving screws, Petroleum or electric 
motors. Twin large-bladed propellers partially immersed. Sut- 
merged propeller turning like rudder. Mechanical haulage upcu 
submerged chain or wire-rope in France and Belgium, on the Grand 
Canal in Ireland, the Rhine, the Bridgwater Canal, and the Erie 
Canal. Electric haulage on the Bourgogne Canal. Mechanical- 
towing by endless running rope, on St. Maur and St. Maurice 
canals. Mechanical towing by locomotive running along bank cn 
Prussian and French canals, by electric traction engine on Bour- 
gegne Canal. Cost of traction. Causes rendering transport ty 
canal cheaper than by railway. Relative and actual costs «f 
the two methods. Summary of average cost of different mod:s 
of traction on canals. Conclusions: Cost of construction of cana's 
and of railways; control of canals by railways ; best mechanical 





propulsion for independent canals, 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Passenger locomotives.—A number of fast express locomotives, 
with 64ft. coupled driving wheels, have recently been built by the 
Schenectady Locomotive Works for the New York Central Rail- 
road. They have a =, large grate area and heating surface, 
ample axle bearings, and have the piston-rods extended through 
the front cylinder heads. One of these engines has taken the 
Empire State Express from Syracuse to Albany, 148 miles in 
2 hours 17 minutes running time, or 64 miles per hour for the 
146 miles in which high speed was maintained. There was one 
intermediate stop. The leading particulars of these engines are 
as follows :— 


Weight in working order .. 136,000 Ib. 
Weight on driving wheels .. 90,000 Ib. 
: 8ft. 6in. 


Wheelbase, driving 


Wheelbase, total 23ft. llin. 


Cylinders .. 19in. x 24in. 
Steam ports .. ljin. x 18in. 
Exhaust ports.. 2jin x 18in. 
Slide valves Balanced 
Travel of valves .. .. .. Shin. 

Lap (inside, none), outside. . lin. 

Lead of valves.. .. .. .. yin. 
Driving wheels, four .. 6ft. 6in. 


Driving axle journals .. .. 
Truck or bogie wheels, four 
Truck axle journals .. .. 
Boiler, diameter of first ring 
Boiler plates .. .. .. .. 
Boiler pressure oh 
ire-box, crown stays .. 


9in. x 12}in. 
3ft. 
- x 10}in. 
5ft. 


fin. and ,,in. 
1901b. 


Fire-box, depth at front 6ft. 2}in. 
Fire-box, depth at back 4ft. 10}in. 
Fire-box plates .. .. yyin. to in. 
a 30°69 sq. ft. 
Heating surface, tubes. . 1809 *56 sq. ft 
os ” fire-box 158 °23 sq. ft. 
ie « 12°98 sq. ft. 


water tubes 
99 9° See 1980 °72 sq. ft. 
Tubes, 288; diameter .. 2in. 
a eee 
Smokestack, inside diameter .. .. 
Smokestack, height of top from rail 
Tender wheels, eight .. .. .. . 





14ft. Sin. 
3ft. 


Tender, weight empty.. 48,220 Ib. 
ere 17,000 Ib. 
ER OR Ieee 4500 gallons 
Wheelbase of engine and tender 48ft. 9}in. 
Length of engine and tender .. 58ft. 4gin. 


Ruilway construction in the United States during 


feature of engineering work which it once was, and the total 


length built in 1896 was but 1700 miles, or about the same as that | 
built in 1895. This total was divided omens 131 different lines, | 


only three or four of which built over 100 miles. Most of the work 
consisted of small lines and branches, or short extensions of more 
important lines, 


when great trunk and trans-continental railways were pushing 
forward their main lines into and across undeveloped country. 
The following table of railways built since 1877 is interesting in 
this connection :— 


Year. Miles. Year. Miles. 
1878 2,630 1888 .. - 7000 
1879 4,750 1889 .. 5100 
1880 6,900 1890 .. 5600 
1881 9,800 1891 .. 4200 
1882 11,600 1892 4100 
1883 750 1893 2600 
1884 3,850 1894 .. 1950 
1885 3,600 | 1895 .. 1780 
1886 8,500 1896 . 1700 
1887 12,800 | 


The record for construction in individual States in 1896 is as 
ollows :— 


Alabama .. 5 35 Montana .. 1 56 
Arkansas 3 85 New Jersey .. 5 8 
California 5 177 New York... 5 33 
Colorado .. 2 32. North Carolina 5 29 
Delaware 1 8 North Dakota 1 28 
Florida .. 5 a 5 63 
Georgia .. .. 8 7 Oklahoma 2 27 
RES was ee 58 | Oregon .. .. 1 5 
Indian Territory .. 1 60 | Pennsylvania 8 71 
Indiana .. .. .. 38 17 | South Carolina 1 ll 
Iowa.. . 1 3 | Tennessee 2 23 
Kansas .. _ — | Texas 5 79 
Kentucky 3 82 | Utah... .. 2 38 
Louisiana 3 149 | Vermont.. 1 3 
Maine .. 4 19 | Virginia .. .. 2 19 
Maryland . 1 27 | Washington .. 3 15 
Massachusetts 1 1 West Virginia 7 25 
Michigan.. 10 143 | Wisconsin 6 73 
Minnesota 3 46 —_-_ — 
Mississippi 3 66 Total - 131 1700 
Missouri .. 2 15 


St. Lawrence Bridge.—A new — over the St. Lawrence at 
Montreal—below the Victoria tubular bridge—is now proposed 
for railway and road traffic, and thirteen competitive designs have 


been submitted. Of these, eight are for cantilever bridges, two | 


are for suspension bridges, and three are for braced arches with 


the roadway suspended from the arch. The clear span is to be | 
The first prize was awarded | 


1250ft., witha clear headway of 150ft. 
to Mr. E. 5. Shaw, of Boston, U.S.A., whose design is shown 
herewith. 





l t 1897.—The con- | 
struction of railways has of late years ceased to be the prominent | 


It does not appear probable that the yearly | 
maileage of new railways will ever again reach that of the years | 


214}ft. wide in the clear, are to be used for the highway, 


and the electric tramway tracks. The footways, 6ft. in clear 
width, are bracketed out from the outer trusses. The nee 
in 


on the long span are 1 in 50 for the steam railway an 
25 for the ) Fo seti and electric lines ; the latter grade bringing 
hese last-named lines sufficiently low—19ft.—to permit them to 
turn under the steam railway near the anchorage piers. The lower 
chord of each shore-arm is curved downward near the anchorage, 
with a view to appearance and the economical design of the anchor- 
pier. The roller beds, allowing expansion or contraction of the 
shore-arms, are placed directly upon the top of the stone sub- 
structure of the anchor piers and below the springing of the arched 
lower chord. Upon these roller beds rest the, steel columns form- 
ing the end posts, which posts also support one end of the adjacent 
viaduct span, the latter Gas also provided with an arched lower 
chord. e approach spans have four trusses next to the 
anchorage, and three trusses in all remaining spans. These 
approach spans resemble true arches, but are really designed as 
arched trusses, and exert no horizontal thrust upon the sub- 
structure under vertical loads. The estimated weight of structural 
steel in the design, exclusive of railways,is 37,000 tons, divided as 
follows :—Main cantilever and central span, 19,730 tons; south 
approach, 13,170 tons; Montreal a 4100 tons, The 
estimated cost of the superstructure is £703,000. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THERE was a good tone at to-day’s, Thursday’s,’~market. 
Business was active, and prices in all departments were firm, with 
an upward tendency, except in the case of black sheets, which con- 
tinue to show weakness. Marked bars were in good request at 
| £7 10s., medium qualities inclined £6 10s. to £6 15s., and common 
sorts were in very strong demand at £6 to £6 5s. The Unmarked 
Bar Association is now considering the rates for extras for 
exceptional sizes and sections, with a view to the revision of prices. 
Black sheets, doubles, were £6 10s. to £7, and £7 10s. to £7 15s. for 
lattens. Hoop iron was £6 10s., and gas tube strips in strong cail 
at £5 17s. 6d. to £6. Angles had a good sale at £5 15s. to £6. 
Stamping sheets were quoted £9 103. to £10, Nail rod was active 
| at £6 10s. to £6 15s. Galvanised sheets were £10 for doubles of 
| ordinary quality f.o.b. Liverpool. 

| The steel works are producing the largest tonnage ever recorded 
in this district. Prices are firm at £4 15s. for Bessemer blooms 
and billets, £5 to £5 5s. for Siemens billets, £6 5s. to £6 10s. for 
bars, and £7 for sheets. Angles and girders are, for small sizes, 
| £6 15s., and for large £6 per ton. 

Considerable discussion took place on ’Change to-day at Bir- 
mingham concerning the importation of American steel and tin 
bars into the Midlands, but it was generally agreed that the 
importations would last only so long as the present great depres- 
| sion in the States and high prices here continued. 
| Pig iron hasa strong tone. Northamptonshire forge is 44s. to 
45s., North Staffordshire and Derbyshire 45s. to 46s., and Lincoln- 
shire 46s. to 47s, per ton. Staffordshire cold blast pig is 90s., hot 
air all mine 55s., part mine 42s. 6d., and cinder sorts 5a, te 40s. 

The heavy ironfounders have received additional orders for all 
kinds of rolling plant, not only for local works, but for South 
| Wales, Sheffield, and Scotland. 

A large and very representative cycle show promoted by the 
makers in the Midlands of these machines is just now being held 
in Bingley Hall, Birmingham, and there are 238 exhibitors showing 
930 machines, as well as a large and varied collection of compo- 
nents and accessories. Motor cars are represented by the Daimler 
| Motor Company, which shows an interchangeable open carriage and 

rcel delivery van, the six horse-power carriage which won the 
Paris-Marseilles race, and two launch motors, shown apart from the 
vehicle frame. Petroleum supplies the motor power in each case, 
the Daimler Company eschewing all other agents. The New 
Beeston Company shows the only motor cycle in the show. It is 
| the tricycle which gained the gold medal] at Liverpool, and is a 

copy of that which came in sixth at the Brighton parade, being 
the only English made machine that completed the journey. It 
| has the De Dion motor, with electric ignition, al has pedals 
which can be used either independently or as auxiliaries to the 
engine. 

Another machine which may prove to establish an important 
development in cycle tube joining is illustrated at the Birmingham 
show “ a full-sized model. “This is an invention intended to 
dispense with brazing, and consequently with the ill-effects caused 
by heating a cold-drawn tube, as well as with the expenditure of 
time and labour involved in the ordinary process, The lug into 
| which the tube fits is corrugated internally. In the end of the 
| tube is inserted a small contrivance which resembles two saucers 
| standing on end, with their concave sides facing one another, and 
| connected by a pin with a screwed end, which passes through the 
| centres. These two saucer-shaped discs just fit the tube, and 
| when in position they come each immediately under one of the 
| corrugations in the ~~ Through a small hole in the front of the 

lug a key is introduced. This fits a nut or head of the pin which 

runs through the discs. Upon turning this nut the discs are 
| drawn towards each other, but as they are prevented by a collar 
in the tube from moving out of their places, the force applied is 
expended in converting the saucer-shaped discs into flat ones ; the 
| operation increases their diameter, and the disc is forced against 
| the inner side of the tube with sufficient pressure to cause the 




















PROPOSED BRIDGE 


The channel span of 1250ft., centre to centre of piers, is made up 
of two cantilever arms of 450ft. and a centre span of 350ft.; the 
shore armsare 600ft. long 
bridge is 80ft. wide, the trusses are made vertical throughout. In 
the main piers of the cantilever span, steel buttresses are built out 


at right angles to the plane of the trusses, thus increasing the | 


width of the superstructure base ; and heavy anchors extend down 
almost to the base of the masonry snb-piers, near their ends, to 
guard against the effect of extraordinary winds. 


230ft. high. From the tops of these piers, or towers, the upper 
chords descend in approximate catenary curves, but deviating, for 
practical reasons, as little as possible from straight lines. The 
cantilever arms diminish in height to 45ft. on chord lines at their 
extremities, whence the mid-span arises in a convex curve to a 
height of 60ft. atthe centre. ‘The web system is a single triangular 
main system, extending generally over two panels, but over four 
panels near the towers. The sub-panel length is made uniform 
throughout and reduced to the moderate length—for such a great 
bridge—of 25ft. 
are divided by the four trusses into three longitudinal ways ; 
the middle one is 26ft. wide in the clear, and carries the 
double-track steam railway, while the two side passages, each 


12500-° 


OVER THE ST. 


each. Four trusses are used, and as the | 


The stone sub- | 
piers are each 110ft. by 30ft. in plan on top, and are 60ft. above | 
the summer level of the river; they are surmounted by steel piers | 


The long span and its two flanking spans | 


LAWRENCE 


| latter to bulge so as to completely fill the corrugation in the lug, 
and thus a perfectly sound and reliable joint is made, and that 
without heat or brazing. The spanner is then removed, and a 
stopper placed in the hole, so that the appearance of the machine 
does not materially differ from the ordinary brazed cycle. It is 
claimed that the invention strengthens, instead of weakening 
the tube, and gives the frame additional security against collapse. 
Weldless tube manufacture for cycles continues to be a profitable 
business, At the first annual meeting of the British Tube Company, 
Birmingham, a net profit was shown of £26,000, and a dividend at 
the rate of 6 per cent. per annum on the preference shares, and of 
20 per cent. per annum on the ordinary shares was declared, 
| £8053 being carried forward. The chairman said the balance-sheet 
| was very satisfactory, and his only fear was that some of the more 
| sanguine shareholders would differ from the Board in respect to 
the division of the profits. It might be thought the dividends 
| ought to have been greater, and they could have been greater ; 
| but it was a sound policy to remember that there was a to-morrow 
| as well as a to-day, and set apart a fund to help them in the future 
if —_ The productive capacity of the works had been fully 
tested, and the output last year was almost if not quite double 
| that of the previous year. ' 
The tiremakers’ lockout at Coventry will terminate at the end of 
the week, the employés, who struck work sixteen days ago, having 


agreed to return to their employment on the old terms. ‘The three 
men who were discharged for initiating the agitation in the works 
have been reinstated. 

The Union Rolling Stock Company, Birmingham, report that 
rolling stock business in the United States has continued ye y 
quiet during the past half year. One new contract has been entered 
into, but at the present time no proposals or inquiries for new 
business are under consideration. The accounts show a profit for 
the half year of £3456, which allows a dividend of 6 per cent. on 
the preference shares, and of 10 per cent. on the ordinary capital, 
The company have a reserve of £28,589, and for the present have 
discontinued issuing debenture stock. 

A subject has just been raised in Birmingham of considerable 
business interest to makers of steel joists and girders for building 
purposes. It seems that for some reason or other Birmingham 
architects acquired the habit of specifying that rolled stee| 
joists used in the buildings they design shall be the prod: ct of one 
particular British firm, ignoring the circumstance that there are 
many others who make an identical quality, and which will stand 
tests equally as severe as to those guaranteed by the firm who are 
now supplying the profession. Such a preference is, it is argued, 
not only unfair but unbusinesslike, and it is suggested that pro- 
bably the practice has arisen out of a want of intormation on the 
part of architects concerning other sources of supply. If this is so, 
the attention which has now been called to the matter should 
certainly enlighten them, and should be the means of removing 
avy fair ground of complaint which exists. As a number ot 
English makers are now turning out these girders, which were 
once imported solely from Belgium, it certainly seems strange 
that one firm should at present have been named by architects, 

The plant for the manufacture of acetylene gas, which is being 
laid down at the Corngreaves Works, Cradley Heath, is nearly 
completed. No doubt the new gas light will be in full working 
order in the course of a few weeks. 

The Corngreaves Furnace Company, near West Bromwich, is 
making preparations for starting a new furnace, erected on modern 
principles, 

It is stated that the Sandwell Park Colliery Company is con- 
sidering an important extension in the West Bromwich district. 
The company owns a large mining area, extending from the Sand- 
well Pak vie in the direction of Hamstead and Wednesbury, 
Some difficulty has arisen in passing through faults in the coal 
measures, and the i ag has resolved to sink a new pair of 
shafts at Warstone-fields, West Bromwich. It is expected that 
the operations will be commenced about May. The gate roads at 
Sandwell Park pits are already about 1} miles in length, and tho 
directors have come to the conclusion that it will be advantageous 
to sink two more shafts, and put down special plants on the Ham- 
stead side of the Sandwell estate. It is impossible at present to 

ive even an approximate estimate of the cost, but it will pro- 
bly amount to between £50,000 and £60,000. 

Mr. George Armstrong, the general superintendent of the ireat 
Western Railway Engine-building Works at Wolverhampton, is 
about to sever his connection with these works, with which he has 





been long and honourably associated, having passed tne age limit 
allowed by the company. Mr. Armstrong will be succeeded by 
Mr. Waister, who has hitherto been second in command. 

Mr. R. A. Hatfield, of Sheffield, and formerly of Wednesbury, 
has recently presented to the Wednesbury Technical School a 
medallion portrait of Sir Benjamin Franklin in manganese steel 
The trophy, which is greatly admired, weighs upwards of 60 lb. 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester.—The position generally shows no material change 
as regards either the enginering or iron trades «f the district. All 
branches of engineering, except some sections of the cotton 
machine-making industry, continue fully employed, with every 
prospect of activity for some time to come. In the iron trad: 
there is much the same satisfactory outlook, and an exceptionally 
strong feature is the utter indifference with which the speculative 
fluctuations in the warrant markets are just now regarded. Makers 
of pig iron here are all so heavily sold that they care very little 
about booking further orders at present, and the large weight cf 
work in the hands of users of iron ensures the continuance of a 
considerable demand for both raw and manufactured material. 
The result is that, notwithstanding the weakness in warrants, 
makers’ prices, both for pig and finished iron in this market, con- 
tinue to harden. 

The iron market here fully maintains the strong tone reported cf 
late, both in raw and manufactured material, and there was again 
a fairly good attendance on Tuesday, with a steady business doins. 
In pig iron prices still tend upwards, slight advances being here 
and there quoted by makers on the rates given last week. For 
local foundry brands quotations are firm on the basis of 48s. 6d., 
less 24, with ordinary foundry, Lincolnshire, not quoted under 
47s, 6d.; P. G., Lincolnshire, 48s, 6d.; and Derbyshire, 50s, 64. to 
523, net, delivered Manchester. Forge qualities have hardened up 
somewhat upon the recent relatively low quotations, Lincolnshire 
makers now quoting about 46s. as the minimum, with P. G, 
Lincolnshire, 46s. 6d. to 47s. net, and local brands about 46s. 61., 
less 24, delivered Warrington. In outside brands good named 
foundry Middlesbrough is firm at 50s. 10d. net, delivered, with 
ordinary truck iron not obtainable under about 50s., delivered by 
rail, Manchester, and 493, quoted for delivery docks, whilst 
Eglinton and Glengarnock range from 523, to 523, 6d., and 
American pig iron, of which there is very little offering, is quoted 
about 47s. 9d. to 48s net, delivered Manchester Docks. 

In the manufactured iron trade a brisk inquiry is reported for 
bars, and for forward delivery, or outside business, makers are in 
some cases asking advances of 2s. 6d. to 53. per ton upon current 
rates, which remain at £6 as the minimum for Lancashire Lars, 
and £6 5s. for North Staffordshire qualities, delivered Manchester 
district, Sheets and hoops are only in slow demand, with no 
change in prices, sheets averaging about £7 7s. 6d. to £7 10s., 
with list rates for hoops £6 10s. for random, to £6 15s, for special 
cut lengths, dalivesss | Manchester district, with 2s, 6d. less fir 
shipment. 

n active business is reported in the steel trade, some tolerably 
large orders having been placed recently both in raw and manu- 
factured material, at full current rates. Hematites are very firm 
at 61s, to 62s, 6d., less 24, delivered Manchester. Local-made 
billets are scarcely fetching more than £4 15s. net, delivered War- 
ri n, owing to the keen competition of low-priced America 
makes, Local steel bars are steady at £6 5s,, with Scotch boiler 
plates still obtainable at £6 10s. to £6 12s. 6d.; but Lancashire 
makers are asking £6 15s. for i diate specification, and £7 fcr 
contracts, ; 

In the metal market business comes forward freely, and in al! de- 
scriptions of manufactured goods makers are extremely pressed with 
orders, The recent hardening tendency in prices has at lengt# 
led to an upward move in official list quotations, which have durins 
the past week been put up jd. per Ib. on brass and copper tubes, 
and rolled brass, Pe 4d. per Ib. on brass and copper wire ani 
brazed brass gas tube. or delivery Manchester district list 
prices are as under:—Solid drawn brass boller tubes, 7}d.; bra‘s 
surface condenser tubes, 8jd.; copper tubes, 8}d.; brazed copper 
gas and steam tubes, 8}d.; brazed brass gas tube, 8{d., brass wire, 
64d.; copper wire, 74d.; and rolled brass 64d. per lb. 

At a meeting of the Manchester Association of Engineers, hel:l 
on Saturday, Mr. E. J. Daff, of Liverpool, read an interesting 

per on ‘The Efficiency and Management of Steam Boilers, 
in the course of which he said a very common source of loss was 
that a large amount of the excess air had not passed the grates 
at all, but had been drawn into the fiues through faulty brick- 
work around the sides and ends of the bviler. A good deal of 











difference of opinion existed as to the relative merits of conducting 
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the gases from the internal flues, first along the side flues, and finally 
underneath the boiler, as against the reverse method. Theoretically 
the gases should be led through the side flues first, because the 
hottest water was naturally at the top, and the coolest at the 
bottom of the boiler, but in practice it was found that 
this method did not promote such good circulation as in the case 
where the gases were led below and finally alongside the boiler, 
The subject of stoking and fire grates was very debatable ground, 
but he might state that his experience with mechanical stoking had 
led him to the conclusion that except in cases where there 


plates and all other features of shipbuilding material are in good 
demand and in very steady output. The trade in heavy casti 

is brisk, while billets, hoops, sleepers, and merchant steel caneaile 
are in active demand. 

Shipbuilders and marine engineers are very busy, but will soon 
require new tonnage to keep them going. There is no doubt some 
good business is in the prospective. The preliminary trials of 
H.M.S. Avon, 30-knot torpedo boat destroyer, have passed off very 
satisfactorily. 

'n the coal trade there is no change to note from the quiet tone 





was a number of beilers near together, and where h 
stoking was supplemented by coal-elevating and conveying machi- 
nery, there would be no money saved, and that the expenses 
for repairs, depreciation, interest, &c., had generally over- 
balanced any saving in labour or fuel. Apart, however, from 
considerations of cost, he considered that mechanical stoking 
was correct in principle, because when properly applied it must 
contribute to maintain a constant supply of ae and a more regu- 
lar supply of air, also steadier steaming. Of so-called ‘‘ smoke 
consumers” there was a large variety, but most of these might be 
called ‘smoke disguisers,” as many of them admitted, in various 
ways, excess air at the door, dead-plate, or the bridge, which 
reduced the coal consumption or gas generation, while diluting 
the diminished quantity of gas, and the effect was found in a 
reduction of the steaming power of the boiler; the smoke autho- 
rities might be satisfied, but the steam user had undoubtedly 
to pay severely for this form of so-called smoke abatement, 
Touching upon water-tube boilers, Mr, Duff said his experience 
with two different types was that, comparing the tests with 
similar ones obtained from good Lancashire boilers, there had been 
no gain in fuel economy or in cost of upkeep in favour of the 
water-tube boilers, the commercial results being in every case in 
favour of the Lancashire boiler, where moderate pressures were 
considered. . 

In the course of discussion on the paper, Mr. Boswell said that 
as to the course of the draught underneath the boiler, he had 
never been able to say which was the best, whilst with reference to 
tests, the monthly coal bills furnished the best tests that could be 
obtained. Mr. Webb, referring to the question of mechanical stoking, 
said he was connected with two mills where they had eight boilers 
and a very perfect system of mechanical stoking, coal elevating, 
&c,, was adopted, with the result that 30 tons per week more 
coal was burned than with hand-firing, and besides the large first 
cost of the plant, there was considerable expense on account of 
repairs, so that the system was a complete failure. Mr. Meldrum 
said his own experience tended to confirm many of the statements 
advanced by the author. As to the full duty of a boiler, he could 
easily get 500-horse power from an 8f:. Lancashire boiler, by having 
a perfectly regulated combustion. Mr. Daniel Adamson said, in 
many cases where attempts had been made to barn the smoke, 
more coal was required than under the old smoky condi- 
tions. ‘The question of mechanical stoking versus hand-firi 
was largely affected by the number of boilers at work, oon 
he could tell of many instances where mechanical stokers, 
elevators, ash-removing apparatus, &c., had effected a considerable 
saving by reducing the number of men required to attend to the 
plant. As to the duty of a boiler, this varied according to circum- 
stances, but he might mention that a boiler, 30ft. by 8ft., with a 
large economiser, had developed 640-horse power. Mr. Ashbury 
remarked that very good results had been obtained with water- 
tube boilers recently, as, for instance, in the case of the warship 
Terrible, and it would not do to condemn them simply because 
they were new. Mr. Taylor said that if they did not give the 
fireman too much work to do, and adopted side-firing, with a free- 
burning coal, there would be very little smoke. 

A pone on alternate current switch gear was read before the 
Northern Society of Electrical Engineers on Monday by Mr. L. 
Andrews. There was, he said, a tendency to rely too much upon 
skilled switchboard attendants, and he thought the gear should be 
so designed that an average man could control it if necessary. In 
connection with the design of high tension switch gear, sufficient 
attention was not = to the prevention of accidents to the 
attendants. There should be no high tension parts exposed any- 
where. In the switch gallery one often saw a large quantity of 
exposed conductors, which it would be extremely uncomfortable 
to touch, the chief excuse for so much exposed metal being the 
difficulty of breaking a large high-tension current, without the aid 
of a long break. At Hastings they at present used water to 
extinguish the arc, but he had been experimenting with a switch 
which he thought would prove more satisfactory than the water- 
break switch. In this switch the high-tension parts were covered 
up by a marble slab when the switch was closed, and by an asbestos 
shutter when the switch was open, this shutter being also used to 
break the arc, which it did most effectually. 

The better qualities of round coal have been in brisk demand 
during the past week for house-fire purposes, and not only have 
pits been running full time, but a good deal of stock has been 
filled up to meet requirements. Common round coals continue in 
steady request for steam, forge, and general manufacturing pur- 
poses, present supplies moving away readily. Round coal prices, 
although very firm at late rates, remain without quotable change, 
and at the pit mouth average 10s. 6d. to 11s, for best Wigan Arley, 
8s, 6d. to 9s. for Pemberton 4ft. and seconds Arley, 7s. to 7s. 6d. 
for common house coal, with good steam and forge coals fetching 
from 6s. 6d. up to 7s. per ton. The largely increased quantity of 
coal now being screened for house-fire requirements is necessarily 
causing a larger output of slack, with the result that engine fuel 
is more plentiful, and in some cases, for immediate sale, prices are 
slightly easier; but quoted rates remain about as last given, 
common slack averaging 3s, to 3s, 6d.; medium, 4s, to 4s, 3d.; with 
best sorts fetching from 4s, 6d. to 5s. at the pit. 

For shipment a fairly good demand is kept up, and steam coal, 
delivered Mersey ports, is fetching about 7s. 9d. to 8s. per ton. 

There would seem to be some probability of the much-talked of 
amalgamation between the Durham Miners’ Association and 
the Federation of Great Britain falling through ; at any rate, 
there has been a good deal of friction between the officials 
of the two organisations since the ballot was taken by which 
the Durham miners decided to seek admission into the Federa- 
tion, and which was followed by their application being accepted 
at the Miners’ ‘Federation Conference in Leicester. The eight 
hours question is practically the stumbling-block in the way, and 
the Durham miners’ official representatives are demanding to know 
whether the conditions on which they join the Federation include 
their unquestioning adhesion to the Federation policy on the above 
matter, A long and somewhat acrimonious correspondence has 
ollowed between the secretaries of the two organisations, without 
my satisfactory result, and up to the present the Darham miners 

‘ave taken no further definite step in the way;of joining the Feder- 
ation of Great Britain. 

Barrow.—The demand for hematite pig iron is very steady, and 
aneltoms have their hands full of jor wh with the facilities a pro- 
uction at their disposal. They could make more iron if they 
could get fuller deliveries of iron ore, but there is a scarcity of 
— ores as well asof Spanish sorts, The latter are again quoted 

igher at 15s. 6d. to 16s, net at West Coast rts, while native ores 
bo at lls, 6d, to 12s, net at mines, with best sorts at 14s. and 
sane per ton. Pig iron is steady in price, mixed Bessemer 
et rs being at 51s, 6d. to 52s, 6d. per ton net f.o.b. Warrant 

" as fluctuated somewhat, and is now quoted at 5ls. 04d. net 
Pp sellers, 51s, buyers, but holders of warrants are firm, and it 
bee oreny there have been no transactions this week, stocks 

ing steady at 299,120 tons, 
ait o- trade is very busy, and makers in every department are 
a work. Heavy rails are the chief feature of production, and 
an sree _—_ well sold —— The demand is well maintained, 
7 in receipt of inquiries representing heavy specifica- 
— for forward delivery on home, colonial, oa game tacaliee 

count, The value of heavy rails is quoted at £4 12s, 6d, Ship- 





of , or rather the low rate of prices which for some time 
have been ruling in consequence mainly of the severe competition 
amongst colliery proprietors. Coke is firm in price and in full 
consumption. 

The paper pulp trade and the paper trade generally are briskly 
employed. Shipping returns show a very active export trade in 
metals. From West Coast ports last week 7145 tons of pig iron 
and 17,907 tons of steel were shipped, as compared with 2080 tons 
of pig iron and 4951 tons of steel in the corresponding week of last 

ear, an increase of 5065 tons of pig iron and 12,956 tons of steel. 

e shipments to date represent 21,341 tons of pig iron and 
36,627 tons of steel, as compared with 20,186 tons of pig iron and 
25,830 tons of steel in the corresponding period of last year, an 
increase of 1155 tons of pig iron and 10,797 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

A SHARP snap of winter has had the effect anticipated last week 
in giving increased firmness to the house coal trade. Merchants 
have no great stocks in hand, and those were moved off with 
remarkable celerity. A considerable tonnage is leaving the South 
Yorkshire and Derbyshire district for nearly all markets, and 
should the present wintry weather continue any time, unwonted 
briskness will undoubtedly set in. For London, the Midland and 
Great Northern Railway companies are taking large supplies of the 
higher classes of fuel, values being well maintained, and the sales 
exceptionally regular for local markets. In the Eastern Counties 
there is a very good business being done at late rates. Best Silk- 
stones still make 8s, 6d. to 93. 6d. per ton ; ordinary from 7s. per 
ton ; Barnsley house from 8s. to 93.; and thin seam 6s. 9d. per ton. 
In steam coal the Humber ports are taking a large amount, much 
larger than usual at this season of the year for most of the markets 
except the Baltic. Significant proof of good business in this class 
of fuel is afforded by the fact that none of it is at present going 
to stock. 

The continued animation in the iron trade and the satisfactory 
traffic on the lines help to sustain the large business being done. 
Although only 3d. per ton additional was realised on contracts for 
the railway companies, transactions in the open market have been 
made at prices above that figure. It is pretty certain that quota- 
tions will go still higher. Barnsley hards are fetching from 7s. to 
7s. 6d. per ton ; secondary qualities from 63. per ton. Gas coal is 
also in very large demand, owing to the exceptional requirements 
made upon the gas companies in consequence of the recent dismal 
weather. It is hard, however, to give any quotation, as rates 
vary greatly through the different qualities supplied. Although 
manufacturing fuel is now being produced in abnormally large 
quantities, the demand keeps quite equal to it, preventing any 
shrinkage in value. Small nuts are from 4s. 3d. per ton; screened 
slack from 3s. 3d. per ton; pit slack from 2s, to 2s. 6d. per ton. 
Coke firm at values quoted last week. Ordinary, 8s, 6d. to 9s. 6d. 
per ton; washed coke, 12s, per ton. 

In the iron trade prices continue to stiffen. East Coast brands 
may now be quoted at 60s, and West Coast at 62s. 6d., with every 
prospect of ruling higher as the year advances, There is some 
— that supplies of ore are not in proportion tothe demands 
of the market, thus causing difficulty in obtaining deliveries of 
hematites as required. A remarkably good trade is reported in 
almost every description of steel, and if the quotations for 
hematites are advanced, as is most likely, there will be a corre- 
sponding improvement in finished steel materials, 

Bessemer billets are still quoted in Sheffield at £6 to £6 5s. per 
ton. A very small increase in demand would suffice to send quota- 
tions up. In railway material further inquiries are coming in from 
India, West Australia, South America, and other markets. If 
these inquiries are followed by business, the foreign demand, 
synchronising with the requirements of the home companies, will 
tax the energies of our railway material-making firms throughout 
the district. Already there is some difficulty in completing orders 
where early delivery is imperative. Supplies of Swedish material 
have not come in so fast as manufacturers could wish, and this, of 
course, does not improve the situation. In marine castings and 
material there is not quite such a favourable report, except in 
certain specialities for which one of our local firms has a regular 
9 demand, now considerably increased by exceptional 
work, 

The Lancashire and Yorkshire Railway Company is adopting 
the Gold system for heating its carriages, and the Great Eastern 
is using the Patent Elastic Journal Packing for axle boxes. Mr. 
W. 8S. Laycock, of Sheffield, has acquired the British rights 
of the Gold system, and he is also the inventor of the 

king, which has been already supplied to over 50,000 

oxes on the Great Western Railway, and it is likewise to be used 

for all the new engines for the Manchester, Sheffield, and Lincoln- 
shire, and other companies, 

The firm of Messrs. Bohler Brothers and Co., Styrian Steel 
Works, Sheffield, has combined with the new joint-stock company, 
Wolga Steel Works, at St. Petersburg. The capital is 1,000,006 
gold roubles. The Wolga Steel Works pro; to make high 
grade tool steel, employing the raw materials supplied by the 
Crown Iron Foundries of the Ural. The manufacturing processes 
and the principles carried on at the steel foundries of Kapfenberg, 
in Styria, are to be introduced and adhered to in the steel works 
of the company at Saratow. The steel produced by this new 
company is to be branded ‘‘ Wolga Bohler Steel.” 

In the lighter staple industries, cutlery, sterling silver, and 
electro plate, business continues as last reported, though in some 
parts those engaged in the less expensive lines report a dropping 
off in work since Christmas. The file trade keeps brisk, the chief 
feature being the rapid adoption of file-making machines. Some 
pe, amiga is reported in the saw trade, particularly in band 
and large circular saws, which are freely ordered both in the home 
and foreign markets, while a steady business is also being done in 
smaller saws, fully average work is reported by makers of 
machine knives, reaper sections, and other cutting parts of agri- 
cultural and food - preparing machinery. In suildbahe for the 
sugar plantations of the West Indies, Central and South America, 
and elsewhere, there has been a good deal said recently about the 
severity of German competition. But inquiries in this city show 
that the Birmingham factors, who do the distributing part of the 
business, are more than holding their own, and winning back a 
considerable amount of the trade which the Germans had taken. 
These matchets are made in the Sheffield district, and there are 
complaints that the Germans are not over-scrupulous regarding 
the use of English trade marks, putting them on their cheapest 
goods to the detriment of the English-made articles, 








. THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THOUGH better than it was during the latter part of last week, 
business has been quiet this week, and prices of pigiron have been 
more in favour of consumers than for some time past. To some 
extent the bad weather has been the cause of the lull, and the 
operations of speculators have also contributed to the quietness in 
demand, for buyers naturally hold off in a falling market, Ithas 





been the smaller speculators who have been endeavouring to 
dispose of their iron this week, the larger operators thinking it 
best to retain their stock until the higher prices prevail, which may 
be expected to be realised when the shipping season comes on. 
Makers, too, are very firm, they have plenty of orders, and good 
prospects. ‘Thus there are, on the whole, comparatively few 
sellers, and they only offer small lots. The ny from the 
Continent is rather slack this week, but it has been good this 
month. 

The severe weather has lessened shipments, and if continued 
the stoppage of deliveries will be more serious, owing to the closing 
of the waterways on the Continent and in Scotland. Outdoor 
operations, especially at the shipyards, are being considerably 
interrupted by the bad weather, but so far this has not lessened 
the deliveries, local and inland, of pig iron. Exports of pig iron 
from the Cleveland district, however, have this month been above 
a January average ; in fact, despite the bad weather, they are the 
best January figures on record. Up to Wednesday they reached 
65,627 tons, as compared with 75,117 tons in December, and 
57,778 tons in January, 1896, to 27th. 

Makers have in many cases kept to 423. as their price for prompt 
f.o.b. deliveries of No. 3 Cleveland G.M.B. pig iron, but most of 
the orders have this week been placed at 41s. 6d., and sales 
have been reported at 41s. 3d., the last named figure being 
taken by second hands. Producers, as a rule, are not 
anxious to sell, and are not following the warrant market down. 
No. 4 Cleveland iron is quoted at 41s., but some business has been 
done at 40s. 9d., while for grey forge 40s. is realised. Mottled and 
white iron are practically unobtainable ; there is none in stock, 
and producers are not making it. They could sell considerable 
quantities if they had it, or if they would specially make it. But 
they are not dis to produce white iron, even if they could 
get the same price for it as is being paid for No. 3, as its produc- 
tion would disorganise the working of the furnaces for some time. 
When makers used the old-fashioned cast iron pipe stoves and a 
comparatively moderate temperature of blast, they had no 
difficulty in getting the kind of iron they needed, by specially 
burden their furnaces. But with the modern stoves and 
high heats, they have less control over the working of their 
furnaces, and now it is practically a mistake if the lower qualities 
are produced. 

The stock of hematite in Connal’s public warrant stores on 
Wednesday night was 118,495 tons, a decrease of 12,164 tons this 
month; five times this month has a decrease of more than 
1000 tons been recorded; once it was 2750 tons. The stock of 
Cleveland iron is increasing, 167,11 tons being held on Wednesday, 
increase 5627 tons for the month. 

The Cleveland ironstone mine-owners have agreed to give the 
miners an advance of 4 per cent., to date from January 4th, and to 
continue in force until May lst. The miners asked for 7} per cent. 
advance, and were at first offered 24 per cent. for three months, 
or 3} per cent. for four, five, or six months. The present arrange- 
ment is deemed satisfactory. 

Hematite pig iron is quoted by makers at 523. per ton for mixed 
numbers, but very few consumers will pay this with warrants in 
the neighbourhood of 50s. Merchants have sold at 51s., and even 
50s. 9d., but these prices would be unprofitable to producers when 
they must give 15s. 6d. to 16s. for Rubio ore. The latter has in- 
creased in price, notwithstanding the fall in freights, but this is 
because the Spanish mine-owners have put up their prices, some 
asking 9s. to 10s. per ton, f o.b., and much poor ore is now being 
received, which is a source of loss to the merchants, who have to 
give a guarantee to the ironmasters of 50 per cent. ore, while they 
cannot get a guarantee from the mine-owner. An effort is being 
made to get the standard lowered from 50 per cent. to 48 per 


nt. 

The finished iron trade is quiet, but work is briskly carried on 
at the mills and forges, and the same may be said of the steel 
manufactories. Prices tend upwards, particularly those of bars— 
indeed, some producers have this week advanced their quotation 
for bars by 2s. 6d. per ton. Generally £5 7s. 6d. per ton will be 
accepted for common iron bars, £5 103. for steel ship plates, £5 7s. 6d. 
for steel ship angles, £5 23. 6d. for iron ship angles, and £5 53, for 
iron ship plates, all less 24 per cent. and f.o.t. Heavy steel rails 
are at £4 12s. 6d. net at works. 

The steel works of Messrs. Bolckow, Vaughan, and Co., at 
Eston, are fully occupied in all departments, and great activity 
prevails. In one shift of twelve hours their 36in. plate mill this 
week turned out 175 tons of plates ready for shearing, the slabs all 
being reheated in four furnaces. 

The directors of the Consett Iron Company have decided to pay 
to their ordinary shareholders an interim dividend of 4s. per 
share, which is at the rate of 5 per cent. for the half year, and 
to the 8 per cent. preference shareholders 4s. per share will be 

aid. The Consett Spanish Ore Company, Limited, will pay 
s. 9d. per share as interim dividend, this being at the rate of 
18? per cent. for the half year. 

e annual meeting of the Board of Conciliation and Arbitration 
for the Manufactured Iron and Steel Trade of the North of 
England, was held at Newcastle-on Tyne, yesterday (Thursday), 
This organisation was founded in 1869, and besides being one of 
the earliest of its kind has been probably the most successful, as 
only once during the twenty-eight years of its existence has 
any serious stoppage of work occurred, and the relations between 
employers and employed throughout have been most cordial. The 
Board has been adopted as a model for similar institutions all over 
the industrial world. 

Mr. Waterhouse has this week furnished to the Board of Con- 
ciliation and Arbitration for the North of England Manufactured 
Iron Trade his statistics for November-December, which are very 
satisfactory, and afford an encouraging indication of the extent of 
the improvement that has appeared in what has been looked upon 
as a fast-decaying industry. As compared with the previous two 
months the net average realised price increased ls, 5d., the figure 
being £4 19s. 1d., but wages at the mills and forges will remain for 
February-March as they are at present, a rise to £5 per ton being 
necessary before any alteration upwards can be made. Iron rails 
advanced ls. 5d. during the two months; plates, 1s. 9d.; bars, 
1s. 1ld., but angles declined 14d. per ton. As compared with a 

ear ago the realised price of rails has gone up 3s. 7}d.; of plates, 
s. 24d.; of bars, 2s, 2d.; of angles, 1s, 6jd., while the aggregate 
average has improved 2s. 93d. 

The receipt of the December return permits of a summary for 
the whole year being made, and from this it would appear that 
152,782 tons of manufactured iron were delivered by the firms 
supplying statistics to the Board, this being 24 per cent. more than 
in 1895, and it is more than in any year since 1891. As regards 
bars alone there was an increase of 40 per cent. — 1895. The 
figures altogether show that there has been a considerable revival, 
not only in deliveries, but also in prices, though the improvement 
has been more pronounced in the former. The deliveries each 
year from 1893 have been as under:— 


Rails. Plates. Bars. Angles. Total.' 

Tons. Tons. Tons. Tons. Tons. - 

1896 .. 2,919 .. 57,834 .. 71,785 .. 20,244 152,782 
1895 .. 5,562 .. 58,608 .. 51,161 .. 15,006 123,582 
1894 -- 8,556 .. 58,550 .. 58,499 .. 21,617 142,522 
1898 .. 8,790 .. 59,452 .. 62,074 .. 24,084 149,400 

The average realised prices over each year have been :— 

Rails. Plates Bars. Angles. Total. 

£s.d. £8. d. £8. d. £38. d. £3. d, 

1896.. 491 .. 41442 50 6 4150 .. 4172 
1895... 4610 .. 4114 5011 4129 .. 4155 
Wes. £7 6. £61 52 6... 4146 4178 
1898... 410 0 .. 4100 84°50 52° Ses 4180 


At the shipyards in the North of England, sections of the men 
are moving for further advances of wages. 

The plant at Messrs, Black, Hawthorn, and Co.’s works at Gates- 
head is being sold by auction this week, as the manufacture of 
marine engines is to be given up at these works, 


126 


THE ENGINEER 


Jan. 29, 1897, 





——= 





The coal trade is steady and satisfactory, most of the collieries 
are working more regularly than for several years, and the tendency 
of prices is upwards. The Rainton Collieries are to be dismantled, 
oan sales of plant and materials at the Alexandrina (Leitch) 
Adventure, Meadows, Nicholson, Lady Seaham, and Resolution pits 
ed the workshops at Chilton Moor are to take place early in 

arch, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market has been fiat during the greater 
part of the week, with a declining tendency in prices, For two or 
three weeks in succession there has been an easier feeling in the 
market, and holders of warrants, who expected an advance in the 
prices with the turn of the year have been disappointed, with the 
result in a number of cases, that they are disposing of their 
holdings. At the same time consumers and shippers have been 
hesitating to purchase, as they almost invariably do in a falling 
market, and these circumstances combine to produce a somewhat 
unsatisfactory condition of business. Of course no one can forsee 
the moment at which an improvement may occur, and it is not 
unlikely that an upward turn in quotations might induce a sharp 
increase in the demand. Business has been done in Scotch 
warrants at 483. ld. and 483. 14d. cash, and 48s. 5d. to 48s. 3}d, 
one month. The demand for Cleveland warrants has been slow, 
only a very limited business being done at 41s. 2d cash, and 
41s, 6d. to 41s. 5d. one month. Cumberland hematite has sold 
from 51s. 1d. to 51s. cash, and 51s, 34d. to 51s. 3d. one month. 
The selling prices of Middlesbrough hematite have been 50s. 3d. 
to 50s. 1d. cash, and 50s. 6d. to 50s. 4$d. one month, 

The output of pig iron in Scotland is fully maintained. There 
are 38 furnaces making hematite, 46 ordinary, and 6 basic iron, 
the total of 80 comparing with 76 at this time last year. Since 
last report one furnace has been taken off hematite, but an 
additional one has been placed on the manufacture of ordinary 
pigs. In the course of the past week there has been practically no 
change in the stock of pig iron in Glasgow warrant stores, and the 
total stock is just 110 tons less than at the close of the year. The 
likelihood is that the current output of pigs is being well absorbed, 
and there can be little doubt but that the trade in this respect is 
in a healthy state, despite the present reaction in warrants. 

The prices of Scotch makers’ pigs are as follows :—Govan and 
Monkland, Nos. 1, 49s.’ 14d.; Nos. 3, 47s. 104d.; Wishaw and 
Carnbroe, Nos. 1, 49s, 44d.; Nos. 3, 48s. 14d.; Clyde, No. 1, 51s. 6d.; 
No. 3, 493. 6d.; Summerlee and Calder, Nos, 1, 52s. 6d.; Nos. 3, 
49s. 6d.; Gartsherrie, No. 1, 53s.; No, 3, 50s.; Coltness, No. 1, 
54s.; No. 3, 50s. 6d.; Glengarnock, at Ardrossan, No. 1, dls. 6d.; 
No. 3, 48s.; Eglinton, No. 1, 49s. 6d.; No. 3, 47s. 6d.; Dal- 
mellington, at Ayr, No. 1, 49s.; No. 3, 47s.; Shotts, at Leith, 
No. 1, 52s. 6d.; No. 3, 50s. per ton. 

There has been a fair inquiry for shipment of Scotch pig iron to 
the Continent in the last two or three weeks, but the shipments in 
the past week have come short of the average since the beginning 
of the year. The total clearances from Scottish ports have 
amounted to 4317 tons, compared with 5037 in the corresponding 
week of last year. Of the total there was shipped to South 
America 20 tons, Australia 811, France 10, Italy 190, Germany 120, 
Holland 110, Belgium 70, China and Japan 255, other countries 358, 
the coastwise shipments being 2403, against 4270 in the same week 
of 1896. The total shipments since the beginning of the year are 
2500 better than in the same period last year. 

The iron trade of the West of Scctland does not now depend to 
any large extent upon the foreign inquiry. The consumption at 
home is large and steadily increasing, and the consumers do not 
hesitate to use imported’ materials. Indeed, there never was a 
time when less prejudice was felt with respect to the employment 
of the products of other countries. The imports of ore and pig 
iron from Spain and the North of England are steadily on the 
increase, and it would occasion little surprise were the imports of 
pig iron from the United States also to increase. The only question 
that seems of importance to merchant and manufacturer is, not 
where the ore was mined or the pig iron smelted, but whether the 
one and the other is suitable in quality and admissible as to price. 
These points must determine the future of the trade, and 
not any considerations of sentiment as to where the material was 
obtained. A great deal has been said about the imports of 
American pigs, but it has yet to be shown whether these can be 
obtained, as a rule, at prices and of the quality that will suit the 
Scotch manufacturer. The arrivals of Middlesbrough pig iron at 
Grangemouth in the past week amounted to 10,972 tons, more than 
double the entire shipment of Scotch pig iron, coastwise and 
foreign, in the same period. These figures show a considerable 
increase on the preceding weekly arrivals since the beginning of 
the year. 

The finished iron and steel trades are well occupied, but the 
demand, so far, is not quite so brisk as it was towards the close of 
the year. This state of matters does not, however, occasion any 
surprise, it being no unusual thing to experience a turn of quiet 
business at this precise season of the year. Prices of both iron 
and steel are steady, and the prospect in both cases is regarded as 
encouraging. 

The Great North of Scotland Railway Company has placed an 
order for twelve powerful locomotive engines and tenders with 
rsa Neilson and Co., of the Hydepark Locomotive Works, 
ow. 

The coal trade appears to be gradually improving. The cold 
weather has greatly increased the househoid consumption, and the 
quantities going into use for manufacturing purposes are now very 
large. The past week’s shipments from Scottish ports amounted to 
142,867 tons, compared with 121,324 tons in the preceding week, 
and 123,151 tons in the corresponding week of last year. Main 
coal is quoted f.o.b. at Glasgow 6s. 9d.; ell, 7s. to 7s, 3d.; splint, 
7s. 6d.; and steam, 8s. per ton. The colliers are working steadily, 
and the output appears to be increasing. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE improvement in the iron and steel trades has had several 
gratifying results here and there in Wales, in waking up some of 
the dormant or semi-dormant industries, and in a short time I hope 
to be able to announce some other important revivals. The best 
up to date is Tredegar, which I announced lately as ‘‘ moving.” 
The intention is to re-start two furnaces; and arrangements, I hear, 
have been made for importing a large amount of ore weekly to New- 
port, Mon. Some additional vacant plots have been taken, Latch’s 
wharf, and others, and fitted up with latest appliances. Originally 
the Tredegar Works were carried on in theold proprietary fashion, 
before limited companies had much to do with ironworks in Wales. 
Tne founder was Mr. Samuel Homfray, who married a sister of 
Sir Charles Morgan, the ground landlord of Tredegar, and as a 
result of the relationship Homfray had a lease of ninety-nine years 
granted him for about acres, royalty 2s. 6d. per acre. 

The compact iron and steel works at Treforest are, I see, kept in 
good going condition, and hopes are entertained in the locality 
of a restart. 

There has been no falling off in the encouraging tone of the 
steel trade, and what with imports of ore, pig, and bar, and ex- 
ports of rails, &c., most of the works keep up a busy condition. 

Some few items are of interest. Thus, 1,100 tons of pig iron 
came from Ulverstone, and one cargo each from Barrow and 
Millom, into Newport, Mon., this week, and a small quantity of 
rails from Dublin, together with 3400 tons of ore from Bilbao to 
the Société Commerciale, and 2820 tons manganese from Stratoni. 
In the beginning of the week, 480 tons pig iron and 100 tons tin- 


late bars came to Swansea from Barrow, while Cyfarthfa and 
fends imported ore heavily from Bilbao. In addition to smaller 
cargoes of rails from Bridgwater and Highbridge, from Newport 
I note a substantial consignment of rails to Mombassi, 3334 tons 
from Cardiff this week. 

The old Welsh ironmaster, who used to get fifty or a hundred 
tons of pig iron a week from his furnace, and think it an excellent 
return, would be astonished at present results. It is stated that a 
record output took place at Dowlais-Cardiff works last week, one 
furnace yielding 1574 tons 19 cwt. I should imagine no works 
outside of America could surpass this. 

The quantity of foreign ore imported into Cardiff and Newport, 
Mon., last week exceeded 27,000 tons. ‘The scant stocks visible at 
several of the leading steel works assure a steady continuance of 
heavy imports, as in several cases which have come under my 
notice, the practice is to run the ore wagons from the railway as 
soon as they arrive right to the top of the furnaces. 

The coal trade has continued exceptionally good since my last 
despatch, Cardiff ports even claiming a record coal output, having, 
during the past week, despatched no less than 370,000 tons, with 
the exception of a small quantity. Good reports also are to hand 
from Swansea and Newport, Mon., though the storms keep tonnage 
back ; and in house coals the supply still keeps below the demand. 
Small steam is also in active request, and the semi-bituminous 
coals of Monmouthshire are in as great a demand as ever. 
For shipment at Cardiff, Western Valley coal realises 9s. 
to 10s., and Eastern Valley 93. to 93. 3d. Closing prices 
mid-week on 'Change, Cardiff, yield a fair insight into the 
condition of things:— Best steam, lls. to lls. 3d.; seconds, 
10s. 6d. to 10s. 9d., dry, 9s. 9d. to 103, 3d.; best Monmouthshire, 
93. 9d. to 103.; seconds, 93. to 93. 3d.; best small, 5s. 9d. to 6s.; 
seconds, 53. to 5s. 3d.; inferior, 4s. 6d. to 4s. 9d.; house coal, best, 
103. 9d. to lls; No. 3, Rhondda, lls. to lls. 3d.; brush, 
10s. to 10s, 3d.; small, 8s. 3d. to 8s. 6d.; No. 2 Rhondda, 8s. 6d. 
to 8s, 9d.; through, 6s. 3d. to 63, 6d.; small, 4s. 6d, to 43, 9d, 
Swansea prices are as follows :—Best anthracite, lls. to lls. 6d.; 
seconds, 9s. to 10s ; ordinary large, 8s. to 83. 6d.; culm, 3s. 6d. 
to 3s. 9d.; steam, 8s. 6d. to 10s.; seconds, 83. 3d. to 93, 3d. _ Bitu- 
minous No. 3 Rhondda, 10s. 3d. to 10s. 9d.; through, 93, to 93. 6d. ; 
small, 7s. to 7s. 6d.; No. 2, Khondda, 8s. 6d. to 93. 6d.; through, 
7s. 34. to 7s. 9d.; small, 53. 3d. to 53. 9d. 

Had the storm not been so prolonged I should have 
had to report a still greater foreign export all round. This 
week coal business again started well, one fine cargo of 
5700 tons for Bombay, and 100 tons coke clearings from 
Cardiff. On the same day there were also other notable cargoes— 
one of 4600 tons for Aden, 4200 tons for Monte Video, and 4500 
tons for Genoa. Rhondda Valley again, I am glad to note, is 
recovering its old status, and colliers are working well in all parts 
of the district. The Dowlais, Cyfarthfa, and Plymouth coaltields 
are being industriously worked, and I hear that greater vigour is 
being exhibited in the Carmarthenshire coal districts. A fine 
pumping engine is to be placed at Cross Hands, and mining and 
sinking operations are going on between Llanelly and Loughor, on 
the marsh. 

In the Swansea district the Graigola Colliery, Moody’s, is very 
active. At Glais and Birchgrove the development of the 4ft. at 
Graigola has given great satisfaction. 

On ’Change Swansea, mid-week, it was reported that pig iron 
had wees « from 3d. to 6d. per ton, principally, it was thought, 
through “‘ bearing” operations, as makers’ iron has increased in 
value. Swansea imported 820 tons pig iron last week, and 5500 
tons iron ore. Market quotations are as follows :—Glasgow pig, 
48s, 14d.; Middlesbrough No. 3, 41s. 24d.; hematite, 50s. 3d. 
Sheet iron and steel, £6 lis. to £6 17s. 6d. Welsh bars, £6 
to £6 2s. 6d. Steel rails, heavy, £4 12s. 6d. to £4 15s. ; 
light sections, £5 123. 6d. to £5 15s. Bessemer steel : Tin- 
plate bars, £4 10s. to £4 12s, 6d.; Siemens bars, £4 12s. 6d. to 
£4 15s. Tin-plates: Bessemer steel cokes, 10s. 6d, to 10s, 74d.; 
Siemens coke finish, 10s. 9d. to 10s. 104d.; ternes, per double box, 
28 by 20 c., 18s. 6d., 19s. 6d. to 223.; best charcoal, 13s, 6d. to 
143, 6d.; wasters, 6d. to 1s. per box less. Block tin is reported at 
£61 15s. to £62. 

Cardiff prices for foreign ore are about the same, Rubio, 14s, 6d. 
to 14s, ie Tafna, 14s. Patent fuel is in fair demand at last 
prices: — Best brands, 10s. 3d. to 10s. 6d.; seconds, 93. 9d. to 
10s. 3d. Pitwood is coming in from France in large quantities ; 
prices, 16s. to 16s. 6d. Coke very firm and in good demand from 
14s, 6d. to 22s., according to quality. The export of patent fuel 
from Swansea last week was limited to 4320 tons. 

The storms affected the dispatch of tin-plate last week from 
Swansea. The export was only 28,310 boxes ; received from Wales 
53,859 boxes. Present stock 197,878 boxes. It is expected that 
this total will be materially reduced by next week, as large tonnage 
is due from Russia, America, and Mediterranean ports. The 
opinion of the trade on ’Change is that the outlook is better than 
it has been for some time. In all directions improvement is mani- 
fest. Ystalyfera, Ynyscedwn, Pontardawe stocktaking affected 
the Midland and Morristown works last week. At the Beaufort 
and Dyffryn all are in ‘‘ full swing ;” scarcity of bars has affected 
the Foxhole. Cardonuch Works are active, and at the Cwmfelin 
Works a start will soon be made. 

The estimate of the engineers to the Vale of Glamorgan Railway 
is stated to be £10,527. It isa short line, 3 furlongs, 34 chains in 
length. The line will connect the company’s system with the 
Llynir and Ogmare section of the Great Western. 

A vigorous attempt is being made to formulate a strong opposi- 
tion by the shareholders to the proposed Rhymney and Bute 
Amalgamation. Very properly, it has been suggested by those in 
favour of impartial judgment, that it would be advisable to wait 
for the full details of proposed measure, as they will appear in the 
secretary’s forthcoming report. The Rhymney Railway last 
dividend was 10 per cent., and the Barry also 10 per cent. 

Millom pig cargoes are coming to hand at Port Talbot and 
at Briton Ferry. At the latter place, notwithstanding a large 
make, the demand exceeds it. Inthat district the steel bar trade 
is brisk. The tin-plate trade there, at the Villiers, Raglan Bay, 
and Earleswood have been characterised of late by very regular 
action. 

All over the North Wales district the weather has seriously 
affected the various industries. I am hopeful, in respect of 
Penrhyn Quarry strike, that a settlement is at hand. The end of 
the Taff Vale Railway strik was, I learn from best sources, to leave 
the men 15s.7per week worse off than they were before. This is 
a strong warning against the impulsive action of labour, and one 
that cannot in the best interests of the men be too lightly 
regarded. 

Next week, I learn, the control of output question will be dis- 
cussed at Cardiff. The clauses have now been gone over in detail, 
and the next step is the question as a whole. On Monday last an 
important gathering of colliers’ representatives was held at Cardiff, 
when the mines’ explosions question was debated at length, and a 
decision was arrived at to form a strong deputation to wait upon 
the Home Secretary; names, &c., to be arranged by the Sliding 
Scale Committee. ‘ 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

BusINESS transactions on the different iron markets continue 
rather limited, but the tendency of quotations is firm, generally. 
As there have been but few contracts of weight given out lately, 
and as the works remain steadily, but by no means vigorously 
engaged, little of interest can be stated concerning the Silesian 
iron market. During the year now past output of pig iron in 
Silesia is stated to have been 613,211 t., plus against 1895, 
amounting to 81,760 t. Export was 4752+. only, while in 1895 it 





amounted to 9577 t. 


In Austria-Hungary traders in iron and steel have likewise been 
doing very little business upon the week, the tone of the market 
being anything but lively. The quotations that have recently been 
quoted are as follows:—White charcoal pig iron, 45°50fl. to 4711; 
grey ditto, 48fl. to 51fl.; Bessemer, 48fl. to 51fl.; white coke pig 
iron, 46fl. to 47fl.; grey ditto, 47fl. to 51fl.; ingots, 76fl. to 80t,; 
bars, 110f1. to 115t.; best sorts, 120f.; girders, 111fl. to 1258 ; 
boiler plates, 180fl.; steel plates, 142f1 to 165fl.; tank plates, 135f1 ; 
galvanised sheets, 210fl. to 265fl.; all per ton, free Vienna. ‘l'in 
sheets, 26fl. per box. On the Austro-Hungarian coal market the 
demand for engine classes of fuel is good, while that for house 
coal is rather sluggish. Output in coke meets with ready consum, . 
tion, and there are no stocks, ‘he Bohemian brown coal trade 
has also improved. Two Bohemian brown coal works have sold 
their total production for the next ten years at the following 
quotations :— 

@ ' Kreuzer per 1000 kilos. 


Best sorts. Ordinary. Small. 
I. Il. . I. 
Weel . .« Bi an Bia « Bea Bax B 
1000001008) 5. ee We ce Bie es Bie DB 16 
1008 to10058. 2. 1. BB oe os BF wp oe BM wa Bt .. 
15 


1900 to 1907 vo WD ee ce WD ine ce DW ce DW ae B 

A moderate but fairly regular activity is going on at the iron 
and steel works in France, and though few forward orders sre 
booked, the general tendency is quite healthy, and even improvirg 
in some quarters. All through last year the iron industry 1 
France has been, on the whole, in a favourable condition, pleuty 
of work having been given out. All articles of structural iron have 
been in particularly good demand, which is partly due to the 
heavy purchases that are made for the exhibition. There has 
also been a pretty extensive trade done to the Colonies and the 
majority of the rolling mills and steel works have, therefore, been 
in a continued brisk activity. Pig iron has been in very good 
request, and the advance in quotations during the past year was 
considerable. In 1895 the Pig Iron Convention sold forge pig at 
45f. p.t.; foundry pig, No, 3, at 46f. p.t.; and the highest price 
realised for the last named quality was 50f. p.t. Towards the end 
of last year, the price for foundry pig, No. 3, was fixed on 65f. p.t., 
and for forge pig on 55f. p.t. Finished iron has also met with fair 
advances. While in the beginning of 1896 Paris quotations for 
merchant bars were 135f. p.t., girders 145f. p.t., the prices paid 
towards the end of same year were 172:50f. for bars and 177°50f. 
for girders. The rail works have been very busy throughout last 
year, prices ranging between 150f. to 155f. p.t., in some instances 
165f. p.t. were paid. 

A fair activity has been maintained on the Belgian iron market 
during the past week, the works being busily engaged, partly in 
executing orders of older date and partly in trying to replenish 
their stocks, In spite of an increase in output, pig iron still 
remains scarce. Prices continue about the same as before Christ- 
mas, nor is there any change expected for the present. Taking it 
all through, there has been a satisfactory sort of business done on 
the Belgian iron market in 1896. The first months of the year 
have been rather quiet it is true, but there was always a pretty 
regular activity maintained in at least the principal branches of 
industry, and since the second quarter orders and inquiries from 
inland and abroad have been plentiful, and prices were extremely 
stiff, with a sising tendency. ‘The scarcity in pig iron has in many 
cases been disagreeably felt. Average quotations have been as 


under :— 
Beginning Middle End 
of 1896. of 1896. of 1896, 
p.t pt pt 
Luxemburg forge pig.. 45° 50f. 54f. -. of. 
Luxemburg foundry pig .. 45 55 oe 6 
Bars, No. 2, for export .. 115 127°50 «- 135 
Iron plates, No. 2, forexport 128 «- 140 -- 142°50 
Girders, forexport .. .. 112 o. a ee 182°50 
Steel rails, forexport.. .. 105 110 112 


The general tone of the Rhenish-Westphalian iron market is 
quiet, but confident, and though weeks will pass ere the true 
spring demand can reasonably be expected, there is still a fair 
activity going on at many works, and a firm tone is noticeable in 
the prices for most articles. In iron ore few purchases have been 
made during the past week. In 1896 output in iron ore was in the 
Siegerland nearly 300,000 t. more than in 1895, For orders for 
the third quarter of present year spathose iron ore will be quoted 
M. 11°30 to 11°90 p.t. ; roasted ditto, M. 15:10 to 16°70 p.t. List 
rates for minette are M. 3°40 to 4°00 p.t.; manganese iron ore, 
M. 8 p.t.; Nassau red iron ore, M, 11 p.t., free Dillenburg. In 
order to be able to meet the heavy and continually increasing 
demand in pig iron, the blast-furnace works have been in vigorous 
activity during the past weeks, Quotations are naturally very 
stiff. German Bessemer stands on M., 67 p.t. ; foundry pig, No. 1, 
M. 67 p.t.; No. 3, M. 60 p.t.; iron for making ‘steel, M. 59 to 
60 p.t. ; basic, M. 60°50 p.t. ; forge pig, M. 58 to 59 p.t. Scrap 
iron, especially old rails and sleepers, are dear, the former fetching 
M. 85 to 86 p.t., free place of consumption. 

In bars a moderate business is done, on the whole, at least the 
smaller establishments report only a limited demand to be coming 
in. Quotations are M. 126 to 131 p.t., at works. Girders and 
sectional iron are in good call; for contracts for the second- 
quarter basis quotation is M. 102 p.t. free Burbach, which is equal 
to M. 114 to 116 p.t. free Rhenish-Westphalian works. Demand 
and occupation in the sheet department leave very much to be 
desired, and the mills, in order to keep up a regular employment, 
have in a number of instances accepted contracts for immediate 
delivery at prices that do not even cover the cost of production. 
Nominally, M. 140 to 145 p.t. is quoted. Heavy plates for boiler- 
making purposes are in a fair demand, considering the time of 
the year. Prices are, for boiler plates: M. 152°50 to 177 p.t.; 
tank plates: M. 132°50 to 137 p.t. The tube mills are briskly 
employed, and do not find any difficulty in carrying the lately 
raised quotations. Machine and wagon factories, as well as the 
construction shops, are, as a rule, well and remuneratively 
occupied, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


MobDERATE attendance on Change. The demand for steam ccal 
continues very good but not so pressing as last week. House coal 
shipments are steady, with prices unchanged. Tin-plates in fair 
demand. The iron and steel works all fully employed. 

Coal: Best steam, 9s. 9d.; seconds, 93. 3d. to 93. 6d.; house 
coal, best, 11s,; dock screenings, 5s. 34. to 5s. 6d.; colliery small 
4s, 9d. to 5s,; smiths’ coal, 6s. 6d.; patent fuel, 10s. Pig iron: 
Scotch warrants 48s.; hematite warrants, 50s. 9d. f.o.b. Cumber- 
land ; Middlesbrough No. 3, 40s. 11d. prompt ; Middlesbrough 
hematite, 50s. Iron ore: Rubio, 14s, 9d, to 15s.; Tafna, 14s, 6d. 
Steel: Rails, heavy sections, £4 12s. 6d. to £4 15s.; light ditto, 
£5 7s. 6d. f.o.b.; Bessemer steel tin-plate bars, £4 12s. 6d.; Siemens 
steel tin-plate bars, £4 15s; all delivered in the district, casb. 
Tin-plates: Bessemer steel, coke, 10s. 44d.; Siemens, coke finish, 
103s, 74d. Pitwood: 16s, 6d. to 17s, London Exchange Telegram: 
ps al £51 12s, 6d.; Straits tin, £62 123, 6d. Freights without 
change. 








For some time the Gas Committee of the Bingley 
District Council have been considering a proposal for the supply 
of electricity to the town by the Leeds and Liverpool Canal 
Company. The Electrician says it is the intention of the Company 
to establish works at Bingley for the generation of electricity by 
means of power furnished by the fall of water at the five-rise and 
three-rise locks at Bingley. The directors have offered to supply 
the committee at the price of 4d. per unit. Under this proposal 





the committee would undertake the work of distribution, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 14th. 


Tue American iron trade is quiet in all depart- 
ments at a time when it is unusually active. The 
finished iron and steel mills have been dragging 
along without business of any account. Prices 
have weakened in consequence, despite the fact 
that margins are dangerously close to cost. 
While English iron aud steel interests are pros- 
perous, American interests are suffering. Pro- 
duction of pig on October Ist was 115,000 tons per 
week ; on January lst 163,000 tons, increase in 
three months 48,000 tons per week. Many buyers 
regard this production as excessive. There is 
some uncertainty in the public mind over the 
present tariff revision. Some interests are await- 
ing the completion of the revision, Should pig 
iron construction expand much more, prices will 
weaken, unless a better demand soon comes, 
Millowners will not buy, Foundrymen are slow. 
The Bessemer pig interests are active. Billet 
buyers bought several months’ supplies, and have 
cleared out. The rail mills have hardly picked 
up any business. Ten dollars a ton, railroad 
men say, is too much difference between billets 
and rails, Plate mills in the Pittsburg district 
are doing a good deal of work, and the structural 
interests expect to start in soon on a lot of bridge 
work at the lowest quotations that have ever been 
made in the American iron trade. There is much 
unrest and uncertainty in business circles. While 
money is apparently more abundant than for a 
year or two, and while business is in better shape 
than for along time, there is lacking the incentive 
of commercial exertion and industrial enterprise. 
The outcome of tariff revision is not assured. 
The remodelling of our financial system will 
engage the attention of the best legislative heads. 
The silver question is again coming to the front, 
and will have a powerful constituency behind it. 
in the iron trade there is a good deal of disturb- 
ance. ‘The trade is still talking about the ore 
combination which gives the great iron interest 
at Pittsburg such an advantage. ‘he possibility 
of a labour strike inthe Lake Superior ore regions 
is to be reckoned with. ° Fresh combinations are 
talked of by which the evils of enormous produc- 
ing capacity and decreased traffic can be over- 
come, Congress is in the humour of taking hold 
of the trusts, for they are certainly tempting 
the demagogic anger which always lurks in the 
background of popular bodies. ‘The railroad 
commission has made a creditable record, though 
the railroads are always ahead of the hounds in 
the race, Railroad earnings are picking up a 
little, but there is not much hope of orders from 
that source, 

Manufacturing interests in all sections are 

observing very closely the movements in the 
financial world. The most encouraging feature is 
the favourable condition of finances. The United 
States Treasury holds more gold than for years. 
Our export trade is most favourable. The 
deposits of the associated banks are larger than 
for a long time, amounting to one-third of the 
total circulation of the country. The surplus 
reserve is larger than for years, The rate of 
money is lower—low enough to encourage invest- 
ments on a large scale. The change from relative 
stringency to relative ease has come rather 
quickly. The new tariff bill as far as completed 
will meet with favour in business circles, but its 
oe is contingent on political manipulations, 
Western silver mining interests may conclude to 
pay some political debts and wipe out political 
grudges. The manufacturing interests have 
begun to book spring and summer orders, the 
electrical companies a all the business they 
can conveniently handle. The industries generally 
are in a hopeful condition, and an enlarging busi- 
ness is probable in iron, steel, coal, lumber, 
machinery and shop equipments. In a word, 
the foundation has been laid for a good business, 
beginning with a good financial basis, The pro- 
duction of pig iron is nearly one-half heavier than 
last autumn. Billet mills are sold three months 
ahead. Steel rail makers refuse to reduce prices, 
and structural material manufacturers are 
figuring on some very large orders. Bridge work 
is promising. The pivot on which much depends 
is the borrowing of money. If this is impossible 
then thecoming improvement will be handicapped. 
Prices in almost all products are very close to 
their lowest record. Stocks are low, for former 
years productive capacity could not stand sudden 
strains where demand shot upwards. At present 
the heavy capacity in all lines of production 
assures consumers a steady supply. 





LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 16th inst., the new steamer 
Milwaukee, just completed by C. S. Swan and 
Hunter, Limited, of Wallsend-on-Tyne, for 
Messrs, Elder, Dempster, and Co., of Liverpool, 
proceeded to sea for her trial trip. This vessel, 
which is the largest cargo steamer ever built in 
Eogland, was launched from the builders’ yard 
on the 11th November last, and has since been 
fitted with her machinery and completely 
equipped for her trade, which will be that of 
carrying general cargoes across the Atlantic, as 
well as live stock, such as cattle, sheep, &c., and 
for which purpose she is admirably adapted, 
having specially high ’tween decks, a complete 
system of ventilation, and fresh water service. 
The dimensions of the Milwaukee are 484ft. 
length, and 56ft. beam, with a moulded depth 
of 42ft. 3in., with highest classification at 
Lloyd’s on the three deck rule, with scant- 
lings in excess of the rule requirements. She 
has a flush shade deck, on which are placed 
houses containing accommodation for the captain, 
officers, engineers, petty officers, &c., also a large 
steering house aft, in which is placed the hand 
and also the steam steering gear. ‘The crew, in- 
cluding firemen, cattlemen &c., are berthed 
forward under the topgallant forecastle. The 
Milwaukee will carry a measurement cargo of 
patos of 18,000 tons, in addition to about 
400 tons of permanent bunker capacity, whilst 
her dead weight cargo is upwards of 11, 
tons. For rapidly handling the large cargoes 





derrick posts standing at the hatch sides, which 
posts are used also for ventilating the holds, A 
very powerful windlass by Clarke, Chapman and 
Co., Limited, with Abbot’s stockless anchors, is 
also fitted, with a steam steering gear by Messrs, 
Davis and Co, Electric lighting is fitted through. 
out by Messrs. W. H. Allen and Co. The 
ropelling machinery has been constructed by the 
North-Eastern Marine Engineering Co., “imited, 
and consists of a set of triple-expansion engines 
of the latest type, with cylinders 28in., 46in., 
and 75in. diameter by 54in. stroke, with three 
large steel boilers working at 180 lb. pressure 
and fitted with Howden’s system of forced 
draught. The propeller blades are of Parsons’ 
manganese bronze. See’s ash ejector and other 
labour-saving appliances, also a complete system 
of fuel economisers, are introduced on board the 
vessel. The Milwaukee left her moorings at 
Wallsend early on Saturday morning, and 
proceeded to sea for the adjustment of her com- 
passes, after which she was boarded by a large 
party, the builders of the steamer being repre- 
sented by Messrs. G. B. Hunter, C. S. Swan, W. 
Denton, E. W. De Rusett, and C. Stevenson. 
The engine builders were represented by Messrs, 
toland Phillipson, Summers Hunter, and D. 
Myles. The owners were represented by Mr. H. 
Ward, Captain Evans (marine superintendent), 
and Mr. Lees (the superintending engineer); the 
vessel and machinery having been constructed 
under the superintendence of the latter two 
gentlemen. Messrs. Clarke, Chapman, and Co. 
were also represented by Mr. H. Chapman. 
There was also on board Mr. Hay and Mr. 
Dudgeon, representing Messrs. Davis and Co.; 
Mr. J. Adam and others. The Milwaukee at the 
time of her trial trip was in light trim, having on 
board about 1800 tons of coal, and 2500 ,tons 
of water ballast, and during the speed trials 
developed about 3500 indicated horse-power, and 
attained an average speed of 12 knots, every- 
thing running in a perfectly satisfactory manner. 








COMPRESSED AIR AND ELECTRIC 
TRACTION ON NEW YORK STREET 
RAILWAYS.* 

THE underground trolley system of electric 
propulsion for street surface roads has now had a 
year’s trial on the Lenox-avenue line of the 
Metropolitan Street Railway Company in New 
York city, and although not quite as satisfactory 
or economical as the overhead trolley, is regarded 
as preferable to the cable in so many respects 
that its use is to be extended to other longitudinal 
routes of this company. In view of this fact it is 
safe to predict that there will be no more cable 
construction in New York city. 

Some very satisfactory experiments have been 

made recently with compressed air as a motive 
power. Three Hardy compressed air cars, 
manufactured at Rome, N. Y., have been in 
operation on the 125th-street of the Third-avenue 
Railroad Company since August Ist, 1896. The 
cars are run across 125th street from the Fort 
Lee ferry to the East River, a distance of a little 
over two miles. They are charged every three 
round trips, thus giving them a run of about 13 
miles. The heaviest grade is about 8 per cent., 
near Fourth-avenue. 
The compressor plant is located at the car barn. 
An 89-horse power engine compresses the air into 
a battery of storage tubes at 20001b. pressure, 
and the air is carried through a pipe to a pointin 
the barn where the car is charged, about two 
minutes being required for the operation. Two 
cars are constantly in service. The third stands 
at the barn ready to take the place of a car re- 
quiring to be recharged. Each car holds 52 cubic 
feet of air under a pressure of 2000lb. The 
working air pressure, as applied to the motor 
averages about 130!b. During the December 
snowstorms the cable cars were blocked on the 
125th-street line, while the air cars had no diffi- 
culty in making time when not interfered with by 
the other cars. It is claimed by the inventor of 
this system that the cost of operation per car 
mile will be less than the overhead trolley system. 
The limited operation on 125th-street, however, 
does not furnish sufficient data for accurate con- 
clusions. 
The Hoadley compressed air system is being 
experimented with by the Metropolitan Street 
Railway Company on its Lenox-avenue line 
between 110th and 146th-street with apparent 
success, The chief difference between these two 
compressed air systemsis in the method of apply- 
ing the power. The Hardy motor has cylinders 
and pistons acting directly upon the axle as in 
case of a steam locomotive. In the Hoadley 
motor the power is applied by gearing. 
The Manhattan Elevated Railroad Company 
intended making experiments with the Hardy 
motor. The motor company is now building an 
engine at Rome about the size of the steam engines 
at present in use on the elevated railway. It 
will be operated on the Sixth-avenue line, 
between Rector-street and 58th-street, the com- 
pressor plant being located at Rector-street. The 
engine will be constructed to carry sufficient air 
to operate a train of five cars thirteen miles with- 
out recharging. It is expected that the engine 
will be ready for service some time in February. 
The Elevated Railway Company has also been 
trying electricity on its 34th-street branch, from 
Third-avenue to the 34th-street ferry. The 
motor was built upon the trucks of a dummy 
engine. A third rail, which conducts the current 
from the power-house to the motor, has been 
placed on insulated chairs fastened to the guard 
timbers outside the track rails and standing 
about 10in. above the track rail. The connection 
is made by two steel shoes which reach from the 
lower side of the motor and clasp the charged 
rail. When more electricity is produced than is 
used by the motors it is stored in accumulators 
located at the ferry end of the route. This 
motor has been successfully worki since 
October 5th. The average power, including heat 
and light for the cars, is 45 amperes; voltage 
450. No difficulty in operation was experienced 
during snowstorms, and mechanically the motor 
has done all the work required of it. Regarding 
its economical efficiency, the line is too short and 
the traffic too limited to admit of comparisons 
that would be of much value. 








which will be sanded on board, an outfit of no less 
thin twelve powerful steam winches is fitted, also 
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14th January, 1897. 


1055. Sarery Lamp, P. H. Hulbert and A. O. Hazle- 
wood, London. 

1056. PotisHinc Rots, R. G. Pilkington, London. 

1057. CarpBoarp Box, J. Temler, London. 

1058. AUTOMATICALLY ExTINGUISHING LicHtTs, C. F. 
Claus. London. 

1059. Boors, W. Howard, London. 

1060. Tires, T. Lockerbie, London. 

1061. LeaTHER Macuines, J. Craig and F. F. Slocomb, 
London. 

1062. Repuction of Sutpuipe Orgs, C. T. J. Vautin, 
London. 

1068. TRANSMITTING Power, T. Gray and J. A. Dawson, 
London. 

1064. Beveraces, J. G. Ross, Liverpool. 

1065. Wares, T. Elderkin, Manchester. 

1066. Hanp_e Bars, W. M. Metcalf, Birmingham. 

1067. Compounpns, J. Mendess. London. 

1068. Corset Buskxs, W. H. Cooper and G. E. Gather, 
Liverpool. 

1069. Curtain Rops, A. Powell and 8. C. Gibson, 
Manchester. 

1070. Toy, E. P. Lehmann, London. 

1071. WasHineG Sanp, 8S. W. Boyer, London. 

1072. Tonas, F. Pérot, London. 

1073. Hypro Moror, L. and F. Sherrin, Ingatestone, 


Essex. 

1074. Motor, A. J. Boult.—P. A. Darracy, C. A. Couppé, 
and H. Gauliard, France.) 

1075. Iso-KuGenot Propuction, A. J. Boult.—(F. 
Fritzsche and Co., Germany.) 

1076. Om Exrraction, J. U. W. Stanley and T. B. C. 
Hardman, London. 

1077. GaucE Guass Firrines, C. C. Wakefield, London. 


15th January, 1897. 


1078. Gas Burwer Fittinos, W. H. Harvey, London. 

1079. TRANSFERRING Liquips, W. Cox, Dorset. 

1080. GLossinc CoLLars, A. Barrett, Leicester. 

1081. Cycie Tires, W. J. Smith. Elsecar, near Barnsley. 

1082. Toots for Propuctna ORNAMENTAL Letrers, T. 
Holden, Stockport. 

1083. Turret Latues, D. Orme, Manchester. 

1084. Bepsteaps for Lunatic AsyLums, I. Chorlton, 
Manchester. 

1085. TRANSMITTING Rotary Motion, H. Barmby and 
J. H. Toulmin, Manchester. 

1086. GOVERNING ELECTRICAL MACHINES, J. H. McLean, 


ndon. 
1087. Pipes for Evecrric CaBLE Mains, N. Simmons, 


1088. CycLe Lusricators, A. Vale, Birmingham. 

1089. MaNnTLEs for ProvecTILes, J. M. Fletcher, Wilm- 
slow, Cheshire. 

1090. Portraits in Retievo or Intaciio, F. Wheal, 
Reading. 

1091. Sinks, F. Hodgess, Manchester. 

1092. ATTACHMENT for HorsEsHOES, 8. Mealor, Crewe. 

1098. Jias for CycLe Borinc Brackets, A. H. M. Close, 
Birmingham. 

1094. Hypro-Pneumatic Seat Pitiar, E. T. Baker 
and W. H. Snelling, —< i 

1095. Hotpine Cuecks, J. T. Williamson, Halifax. 

1096. WHEEL TiREs, W. Ellis, Liverpool. 

1097. Batt Bearincs for CurLine Stones, E. W. Cox, 
Aston Manor, Warwickshire. 

1098. FisHERMEN’s OvERALLS, W. Cordiner, Glasgow. 

1099. AccumuLaTors, W. Rowbotham. 

1100. RENDERING Beer Taps LIQvID-TIGHT, E. Turner, 
Live: b 

1101. STRENGTHENING CuTLERY Casgs, J. A. Figorski, 
Sheffield. 

1102. Sprine Tires for Cycies, R. Robinson, Sheffield. 

1108. Fuzes of Provecrites, W. B. Ballantine, 
Glasgow. 

1104. Weavinc Looms, D. Heap, J. Jowett, G. F. 
Beetles, F. Lee, and M. Greenwood, Bradford. 

1105. Rotary Pioves, J. Craig, Bishoprigys, Glasgow. 

1106. Covers, R. Fletcher, London. 

1107. Sincte WHEELED Skate, A. J. Sang, Paris 

1108. CycLe Bearinas, F. Howles and A. Berens, Bir- 

mingham. 

1109. ConvEYANCE of Parce.ts, T. Monks, Egremont, 

Cheshire. 

1110. Evecrric Currents, R. H. Barnett, Newcastle- 

upon-Tyne. 

1111. Inrcators for Bicycies, J. Day, Wolverhamp- 


ton. 
1112, Avromatic Sarety Lock, J. Palmer, Westport, 
Co, Mayo. 
11'3. SHormAKERS’ Aw s, H. Davis, Cheltenham. 
1114. Piates, C. A. Hopton, Greenford, near Southall. 
1115. Boots, R. Burman and H. J. Deane, Sheffield. 
1116. Printinec Macuine Guarps, 8. Bulford, Birming- 
am. 
1117. Bryper, J. Gridley, Kingston-on-Thames. 
1118. Pneumatic Tires, G. Airey, London. 
1119. Water-cLosets, W. T. Lord, London. 
1120. Biorrer, G. L. Jones, London. 
1121. Fett, W. B. Leachman and R. J. C. Mitchell, 
London. 
1122. Gas Meters, G. Wilson, London. 
1123. SuraicaL TaBLE, O. Ihle and F. H. Miiller, 
London. 
1124. Brack Tz, 8. C. Davidson, London. 
1125. Liwpine Tea Lear, 8. C. Davidson, London. 
1126. Neckties, W. Cramp, Coventry. 
1127. Furs, J. Gurchowitch, London. 
1128. Drivine Cuarns, F. A. Hahner, London. 
1129. Spanners, G. W. Goldring, London. 
1180. Dye1ne Harts, 8S. B. Hubbard, London. 
1131. Moror Cars, H. Frost, London. 
1132. Borr.e Stoppers, J. Jenner, London. 
1133. AsH Trays, C. Henschel-Henderson, London. 
11384. PNeumatic TIRE INFLATOR, C. Henschel-Hender- 
son, London. 
1135. Securine Doors, G. Palmer, London. 
11386, Mixk Cans, W. S. Guilford, London. 
1187. Cycie Carns, A. K. Ridsdale, London. 
1138. CenTRIFUGAL Liquip Separators, H. H. Lake.— 
(D. H. and B. J. Burrell, United States.) 
1139. Koor Diceina Macuines, W. P. Thompson —(C. 
Thomann, Germany.) 
1140, Steam Generators, F, J. Lothammer, London. 
1141. SuHuitteE Guarps fur Looms, 8. Learoyd and 
W. H. Taylor, Manchester. 
1142. Brake for Narrow GavuGk Raiiways, W. 
Schmid, Liverpool. 
1143. DepoLAKISING MATERIAL for GALVANIC ELEMENTS, 
F, Mayer, London. 
1144. CHemicaL Compounps oF StarcH, A. Classen, 
London. 
1145. Cotourtna Matrers, H. Imray.—(F. Petersen 
and Co., Switzerland ) 
1146. SecuRING T1Rks, F. Guthmann and E. Gottschalk, 
London. 
1147. Cuan Drivinc Mecuanism, H. W. Lanaway, 
mdon. 
1148. Trimmine Puorocrapuic Prints, W. P. Single- 
ton, London. 
1149. Razor StrRops, A. Aufholz.—( 2. Awholz, Pra we.) 
1150. Portaste Euectric RatLways, A. Koppel, 
ndon. 
1151. Potteys, R. H. N. Lindley, London. 
1152. Hotpine the Knoss of Lock Furniture, F. J. J. 
Gibbons, London. 
1158. ACETYLENE Gas GENERATOR, E. H. F. des Essards, 
London. 





1155. Uticisinc Movu.ps, A. Collette, the younger, and 
A. Boidin, London. 

1156. SusPENDING Parts of MEASURING INSTRUMENTS, 
H. Helberger, London. 

1157. ConTro.iine Horses, G. Egyesy, London. 

1158. Dynamo Moror, E. K. Scott and A. G. New, 


mdon. 

1159. Surractne Larue, E. K. Scott and A. G. New, 
London. 

1160. Gas Enotnes, H. H. Lake.—(La Société A. Fritscher 
et Houdry, France.) 

1161. Ticket PuncueEs, T. Gibson, London. 

1162. MaturRInG ALcoHOLIC Beveraces, F. C. Haeck, . 
London. 

1168. Boor Soteinc Macurng, E. Ballet, A. Léon, and 
F. Barbin, London. 

1164. Acips, W. L. Wise.—(The Chemische Fabrik von 
Heyden Gesellschaft mit beschrankter Hafiung, Ger- 
many 

1165. Drivinc Gear, R. W. Ray and J. H. Alcock, 
London. 

1166. IncanpesceNT Gas Buryers, A. Martini and W. 
Werck, London. 

1167. INNER Tope for Cycie Tires, A. W. Torkington, 


ndon. 
1168. Hanp Brusu, E. A. V. Roe, Horwich, near 
wlton. 
16th January, 1897. 


1169. Vent Pxos, A. W. Clark, London. 

1170. Preparinc CHEMICAL PREcIPITANT, E. G. Annis, 
Huddersfield. 

1171. ReeuLaTion of Winpow Sasues, J. C. Moore, 
Eastbourne. 

1172. Sewace TREATMENT, J. Pratt, W. Prest, and G. 
B. Waugh, Bradford. 

1173. Poucues, C. H. Stuart, Reading. 

1174. Bastns, J. Merrill, Sheffield. 

1175. Pneumatic Tires, W. C. and R. M. Lister, 
Wolverhampton. 

1176. Giassgs, T. Newbigging, Manchester. 

1177. CaLLENDERs, R. Williams, Manchester. 

1178. Propetume Bicycuies, F. Martin, Dublin. 

1179. Covers, T. Morton, Birmingham. 

1180. Sprine Liy«, B. Parsons, Kettering. 

1181. Borrzes, G. de L. Willis, Dublin. 

1182. Return Ewxps of Fenpers, Bb. Woodall, Dudley. 

11838. BaLtinc Macuing, 8S. Carter, Oldham. 

1184. Stream Recutator, J. Hulloway, Smethwick. 

1185. Cow s, J. Phillips, Barry. 

1186. GLope and Support for Gas Lamps, A. Wren, 
Glasgow. 

1187. FrrE-PRooFING Buriprnes, J. Ferguson, Carlisle. 

1188. CenrriruGaL Macutines, J. Laidlaw, Glasgow. 

1189. ENLARGING GasHOLDERS, E. L. Pease and Ash- 
more, Benson, Pease and Co., Ltd., Stockton-on- 


Tees. 
1190. Jacquarp Mecuanism, E. Hollingworth.—(W. 
Wattie, United States.) 

1191. Carpets, The Heckmondwike Manufacturing 
Company and W. Holt, Halifax. 

1192. Topes, A. Smallwood, Birmingham. 

1193. Matrresses, J. Rowan and J. Smith, Glasgow. 

1194. Ovens, H. Simon, Manchester. 

1195. Pianororte Hammers, P. Saint - Germain, 
London. 

1196. Borrte Stoppers, A. C. M. Ingram, Glasgow. 

1197. Swivet, D. Davies and J. Rees, Blaenclydach, 
Glamorganshire. 

1198. Hooks, J. Bentley, Bradford. 

1199. Mituinc Macurves, H. and J. W. Raistrick, and 
T. Varley, Bradford. 

1200. IncuBators, I. B. and L. A. Mackintosh, Cam- 
bridge. 

1201. Wueexs, T. K. Barnard, Oswestry. 

1202. Suirt Fronts, G. Lockwood, London. 

1203. Batrery Puiate, H. W. Handcock and A. H. 
Dykes, London. 

1204. Preparine Piates, H. W. Handcock and A. H. 

ykes, London. 

1205. Liresvoys, F. H. Wilson, London. 

1206. PLartine Fasrics, E. and 4. Merle, London. 

1207. Box Covertne Macurnes, T. Bishop, London. 

1208. Carpet Soap, W. P. Thompson.—(J/. van de Biicken 
and &. Gattfeld, Germany.) 

1209. CuHLoRororM Masks, W. P. Thompson.—{7he 
Actien-Gesellschaft fiir Feinmechanik vormals Jetter and 
Scheerer, Germany.) 

1210. Syrinces, W. P. Thompson.—{The Actien-Gesell- 

schaft fiir Feinmechanik vormals Jetter and Scheever, 

Germany.) 

1211. Rosser ArTicLEs, H. G. Tippet, Liverpool. 

1212. MororR-DRIVEN Roap VEHICLES, P. Bazot, Liver- 


pool. 
1218. ANrMaTED PwHotocrapHs, A. J. Henderson, 


ndon. 
1214. Raprator Recurators, H. M. Wilson.—(J. Lang- 
ridge, Japan.) 
1215. Wests for Motor Venicies, H. Kearsley, 
London. 
1216. ComBrinED CAMERA and Repropucer, T. van H. 
Obelt, London. 
1217. PNeumatic TusEs for Cyciss, J. E. Hatch, Bir- 
mingham. 
1218. Junctions of CycLte Frames, J. Spencer, H 8S. 
Smallman, and T. H. Spencer, Birmingham. 
1219. Junctions of Tuses, E. Taylor, Birmingham. 
1220. Cummney Ports, W. Peel, London. 
1221. Exrractine Ort, E. Gengembre, F. Beaumont, 
E. Lestarquit, and P. Guilbert, London. 
1222. a Preparation, D. H. and B. H. Arslanian 
ndon. 

Toxacco Pires, G. Gilman, London. 

Hanp te Bars, F. Pope, London. 

SHuTTLE Guarps, W. Maudsley, London. 
Sewine Macurngs, 8. B. Cochrane, London. 
Frames, A. N. Myers, London. 

Decoration of Curna, P. Rataud, Loudon. 
VELocrPEpDEs, J. Harrington, London. 
1230. Barracore, M. L. Travers, London. 
1231. UNIVERSALLY ADJUSTABLE REFLECTOR, P. de 
Kilduchevsky, London. 
1232. AERATING Liquips, A. C. Chamier, London. 
—— Gearina, R. Haddan.—(J. 2. Whiting, East 
Indies.) 
1234. Cycirs, W. Hildebrand, London. 
1235. StamMpinc MeTALLic SHEETS, 
Glasgow. 
1236. CytinpErs, W. S. Simpson, London. 
1237. AuTo-caR, W. Norris, London. 
1238. Brakes, T. Broadbent and W. Brown, East 
Moulsey, Surrey. 
1239. ELecrricaL Traction, R. Demeuse, London. 
1240. Gas Propuction, F. E. Ross and A. J. Gibsea, 
Addiscombe, Surrey. 
1241. Joint, W. Woodland, London. 
1242. Preumatic Tires, F, W. Oliver, London. 
1243. Conpuctina Water, W. P. Fox, Sheffield. 
1244. Currine Macuings, R. R. Gubbius, London. 
1245. Skivine Rupser, R. R. Gubbins, London. 
1246. FLoor Coverines, A. P. Hansen, London. 
1247. Sprrir Stove, H. H. Lake.—(W. Knop/, Ger- 
many. 
1248. _ Barium Carponate, H.H. Lake.—(J/. 
S. Levi and Co., Italy.) 
1249, Switcues, G. W. de Tunzelmann, London. 
1250. Morors, W. P. Fox, Sheffield. 
1251. Surrt Front Apsust#rR, J. C. W. Mastern an, 
London. 
1252. Ligatine and Heatine Systems, P. G. de Schcdt, 
London. 


1223. 
1224. 
1225. 
1226. 
1227. 
1228. 
1229. 


G. Steven: n, 


18th January, 1897. 


1253. CycLte Stanp, R F. Hughes, London. 
GENERATING ACETYLENE Gas, R. J. Mess, 
Abingdon. 

1255. BUNDLING MacutneE for Firewoop, G. E. Swaiu, 
Nuneaton. 

1256. Boor Sores, &c., W. T. and C. E. N. Phillips, 
Bradford. 

1257. HorsesHoks, A. Bryant, London. 

1258. Motors for CarriacEs, H.W. Buddicom, London. 








se Extract from the report of the Board of Railroad 
Commissioners of New York State for 1896. 


1154. Exposives, F. W. Jones, London. 


1259. IncusaTors, B. R. Phillipson, Dublin. 
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1260. Bucks, J. M. Stringfellow, Liverpool. 

1261. Borr.e Stoppers, J. Forshaw, jun., Liverpool. 

1262. Furnace Grates, W. Shearman, Liverpool. 

1263. Hank Dyerna for Spotrep Yarns, E. and I. 
Binns, Halifax. 

1264. SHuTTLE Boxes of Looms, W. Chew and T. 
Stephenson, Halifax. 

1265. TREATING INFLAMMaTiIONS, J. T. Howell, Halifax. 

126%, CycLe Drivine Gear, A. O. Evans, London. 

1267. TirE Puncture Proor Sxeats, A. 8. Watt, 
Glasgow. 

1268. Treatinc TextiLe Fasrics, C. L. Jackson and 
E. Hornby, Manchester. 

1269. Screwine Nuts from Botts, H. M. Girdwood, 
Manchester. 

1270. Cycre Sranp for Rar-way Vans, D. R. and W. B. 
Robertson, Glasgow. 

1271. Locomorive SELF - SIGNALLING 
McAlpine, Glasgow. 

1272. Hoxtper for Jominc Russer Touses, W. Hunt, 
Kettering. 

1273. AERIAL NavIGABLE VessELs, J. Murrie, Glasgow. 

1274. Specracu.ar Disptay, 8. Grogan, Leicester. 

1275. Sappiery, C. Mc’Callum and H. M. Brown, 
Glasgow. 

1276 Wrincers, C. Mc’Callum and H. M. Brown, 
Glasgow. 

1277. Feep Bacs for Horsss, C. Mc’Callum and H. M. 
Brown, Glasgow. 

1278. PADDLE STEAMER, O. M. Olsen, Northumberland. 

1279. Srorace Batreries, W. Rowbotham and C. 
Levetus, Birmingham. 

1280. Borters for Evaporatine Liquips, H. H. Chilton, 
Wolverhampton. 

1281. Pyeumatic Lire Bett, J. T. Foulkes, Conway, 
North Wales. 

1282. Locks and Larcues, T. Parkes, Bilston, Stafford- 
shire. 

1283. Inriatine Trres, W. G. Harris, Newton Abbot, 
County Devon. 

1284. Trunks, P. Giraud, Missouri, U.S.A. 

1285. Cycite Drivine Gear, K. Schindler, Berlin. 

1286. AtTMospHERIC Gas BoRNERS, J. F. Burgess, 
London. 

1287. Gas Burners, J. F. Burgess, London. 

1288. Saarts of Venicies, H. Ashworth, Manchester. 

1289. Jorvena Sanrrary Prpss, J. Coulthurst, Man- 
chester. 

1290. SHuTTLx Guarps, C. Farrer, J. Howard, and J. 
W. Holden, Manchester. 

1291. StoprerinG Bortttes, C. Lucop, Hull. 

1292. Ligurp Suppty Taps, H. Hocking, Liverpool. 

1293. Fiuip Distnrectant Disrriputors, A. J. Day, 
London. 

1294. Tires, A. Farnell, W. B. Gurney, E. Hickson, 
and F, Ward, Coventry. 

1295. Cyc_te CHarns, G. Weston, Shettield. 

1296. Lusricators, A. D. Homard, London. 

1297. Pepat Caps, G. R., T. P., and W. P. Harpur, 
Birmingham. 

1298. TeLEscopic Tripop, H. Schloszareck, Berlin. 

1299. SHeet Iron CorruGaTeD Roortnas, C. Erling- 
hagen, Brussels, 

1300. Paper Pup, J. White, Glasgow. 

130'. A CEeLLULomp Imrration of Matacuire, H. W. 
King, London. 

1302. A New Game, H. Adams, London. 

1303. Fixine Book Penciis, G. A. Skinner, Upperton, 
Eastbourne. 

13)4. SPRING Lord, 
London. 

1305. Wasuine Socution, T.C. Bryan and B. J. Sharpe, 
London. 

130. Tikes, J. and G. West, and H J. W. Raphael, 
Teddington. 

1307. BoiLers, J. and G. West, and H. J. W. Rap‘iael, 
Teddingt m. 

1368. Coats, C. Rice, London. 

1309. ExGRavInG and PHopo-etcutna, E. Hill, London. 

13.0. Rippep Heating Lamp Prange, H. Grauel, 
London. 

1311. Envevopes, H. M. Field, London. 

1312. Music Hovper, A. W. Elwood, London. 

1313. Trres, A. K. Leitch, London. 

1314. MecuanicaL Ferep Devices, E. W. Buell, 
London. 

1315. Vextcie, G. Papworth, jun., London. 

1316. ENGravinec. T. Auty aud A. Watkins, London. 

1317. Nats, 8. Ferraton, London. 

1318. Mupeuarp, R. M. H. Randell, London. 

1319. TeLeorapus, O. Imray. —(L. 0. McPherson, United 
States.) 

1320. ALPHA-NAPHTHYLAMINE, ©. Imray.—{The Farbh- 
werke vormals Meister, Lucius, and Briiaiag, Ger- 
many ) 

132i. Grates, L. M. A. Petry, London. 

13.2 Sprine Hinces, Tonks (Limited) and I. Whiting, 
London. 

1323. Tire, 8S. C. Otton, London. 

1324. Game, J. Barnes, London. 

1325. Mupevarp, M. M. Smita, London. 

1326. Brace, W. J. Fieldhouse, Lo.doa. 

1327. Tray, J. Arrow, London. 

1328. Revotvers, A Liues, London. 

1329. BorLers, H. See, London. 

1339. Sropprnc Encines, H. H. Lake.{@. W. Brown, 
United States.) 

1331. Brusues, H. Garbett, London. 

1332 Pepats, H. de M. Wellborne, London. 

1333. Knire CLeanina, J. O. Spoug, London. 

133%. Fasteners, C. L. Lewis and U. E. Mixer, 
London. 

1335. Bucktne TexTILe Fasrics, J. Gebrauer, London. 

1336. Stereoscopic Apparatus, H.J. H. Mackenstein, 
London. 

1337. Exvecrricat Macutnes, A. Verley, London. 

1338. Sucar, A. Verley, Londun. 

1339. ErrecTinc Acip Disso.ution, C. Goldschmidt, 
London. 

1340. Sream Generators, J. A. Romer and H. H. 
Perkes, London. 

1341. Jars, W. and J. Robertson, London. 

1342. Upnoxrstery, R. Reid, London. 

1343. SHut-orr Mecnanisu, W. P. Thompson.—{7. D. 
Millea, United States.) 

1344. Exectrric SIGNALLING J. Best, 
London. 

1345. Dies, J. 8. Thomason, J. Dickinson, and A. 
Thomason, Manchester. 

1346. MassaGe Apparatoses, D. Falk, London. 

1347. Tusgs, F. Clench and T. 8. King, London. 

1348. SHarr Governors, G. McD. Clench and T. 8. 
King, London. 

1349. Vatves, G. McD. Clench and T. 8S. King, London. 

1350, RemovaBLe Furnace, F. Clench and T. 8. King, 
London. 

1351. Extension TaBues, G. G. Turri, London. 

1352. Receptacce for Tea, C. 8. Hicks, London. 

1358. Borvers, F. Clench and T. 8. King, London. 

1354. Lear Turner, C. Miller, London. 

1355. CONCENTRATING GLYCERINE, E. A. Ruch, 
London. 

1356. Stopperinc Devices for Botries, F. Fleisch- 
mann, London. 

1357. Boors, Z. J. Francis, London. 

1358. Skirt ATTACHMENT, C. Bristow, London. 


System, H. 


Frame Vevocipepes, W. TT. 


APPARATUS, 
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1359. Gurpe Ret for Bicycies, N. W. Wallace, Bishop- 
stoke, Hants. 

1360. Gas Motors, E. Wright, Coventry. 

1361. ELecrric Current Switcues, A. J. Wheatley, 
Harborne, near Birmingham. 

1362. Topacco Pips, G. Dennett, London. 

1363. Pistots, H. Marles, Brighton. 

1364. —— Fires, J. M. Hollinshead, Longport, 
Staffs. 

1365. Pneumatic TrrE, J. B. Anderson, Dublin. 

1366. InpicaTInG Ve Locity of SHarts, H. 8. Souttar, 
London. 

1367. Wire Faprics for Bepsteap FRaminos, W. 


1368. Winner Gearaar, T. 0’ Brennan, Sligo. 
1369. Srorace Barrerigzs, W. Rowbotham, Birming- 
ham. 
1870. INCANDESCENT Gas Licutina, F. G. Bartlett, 
Bristol. 
1371. Steam Distrisution VA.Lves, H. B. Watson, J. 
S. Watson, and J. Patterson, Newcastle-on-Tyne. 
1372. Commenicatina in Surps, W. Chadburn, Liver- 


pool. 

1373. PREVENTING TROUSERS STRETCHING, W. Cooke, 
Liverpool. 

1374. Toy Guns, P. B. 8. Shrapnel, Coventry. 

1375. EXPANSIBLE Putters, D. Horsburg and H. D. 
Halstead, Manchester. 

1376. Motor Cars, J. Birtwistle, Manchester. 

1377. Houtpina the Skirts of Lapy Cycuists, G. A. 
Shipman and C. C. Walker, Sheffield. 

1378. Stay Busxs, G. Mettham, Sheffield. 

1379. Brazine Heartn, H. Beach, London. 

1380. Motor for Uritistne the Rise and Fatt of the 
Trpg, 8. A. and J. E. Croft, Manchester. 

1881. ELecrric INSTALLATION Firtines, A. E. Gaddum, 
Manchester. 

1882. Barret WasHiInG Macuings, C. L. Kline, Man- 
chester. 

1883. ELtevatine Liqguips, W. M. Kiddie, Manchester. 

1884. a of Pires, W. Goodman and C, R. Soar, 

rby. 

1885. FastentnG for Lecernas, A. Westley, Blisworth, 
Northamptonshire. 

1883. Piano SounpinG Boarps, J. J. Deacock, London. 

1387. BaLancine Carts, &., J. T. Blowers, Colchester, 

1388, Orn CHANDELIERS, S A. Wood, Sheftield. 

1389. Furnaces, F. Bamford and W. Wadsworth, 
Manchester. 

1390. Paper Putp Rerinino Enarnss, D. Pearson and 
D. N. Bertram, Manchester. 

1391. Fitrertne Tanks, J. E. Bennett and H. Beres- 
ford, Manchester. 

1392. Pumpinc Macuingry, R. Armstrong, Glasgow. 

1393. AtmospHEeRic Gas Burners, M. F. 8. M. Bibbero 
and J. C. Bailey, Manchester. 

1394. Tack Le for Fisuine, 8, Allecock.—(A. Hintze 
Finland.) 

1895. CaLenpDarR, H. L. Rosenthal and E. Levy, Man- 
chester. 

1396 Bopstys, J. P. Heaton, J. H. Beaver, and T. 
Mitchell, Keighley. 

1397. CycLe Sgat, O. K. Newell, London. 

1398. CARBURETTED WarTer-Gas, W. R. Addicks, 
London. 

1399. Coverrinc PianororTeE Hammers, C. Harrison, 
Loudon. 

1400. Gas Moror Encrves, J. Dougill, Manchester. 

(401. Miners’ Sarety Lamps, R. Cremer, Leeds. 

1402. Ow Enotes. J. W. Hunter London. 

1403. Piraten Printinc Macuines, F. E. Bartle and 
A. H. Gibson, Leeds. 

1404. Curtain Fixtore, F. H. Bassett, London. 

1405. Rotary Po.tsninc Brusues, W. Kiddier, 
Nottingham. 

1406. WitHERING Tea, E. Robinson, London. 

1407. AuToMATICALLY CLostINnG Taps, J. Leach, Chorley. 

1408. Fencers, F. W. Green. Birmiogham. 

1409. ANGLes of Cornice Pores, J. G. Hall, Bir- 

mingham. 

1410. Tuses for Moror Car Frames, E. Taylor, Bir- 

mingham. 

1411. Tarcets, W. Parna land T. B. Burns, Bristol. 

14 2. Gas and Vapour Exaines, J. E. Wimshurst, 

London. 

1413. Cyc.te Heap Lock, R. E. Tingle, Kettering. 

1414. Movuxps for Batck-makina Macainery, J. F. 
Kichards m, Manchester. 

i415. Disptayina Breap Cakes, A. Bradshaw and 
H. W. Boardman, Mauchester. 

1416. WHEEL ‘fires, F. Reddaway, Manchester. 

1417. Setr-opentnc Metat Canisters, H. Walker, 

Glasgow. 

1418. RKockrne and Domeine Furnace Grates, J. Neil, 

Kilmarnock. 

1419. Borrte Necks, A. S Pleace and G. T. Jones, 

Brecon. 

1420. Lrps for Removine SreaM from CookINe VEssELs, 

G. Rydill, Dewsbury. 

1421. CycLte Lamps, H. B. Clarke, Glasgow. 

1422. Locx-strtcH Sewinc Macarnes, W. H. Inslee. — 

(The Singer Manufacturing Company, United States.) 

1423. Feepinc Mecuanism for Sewinc Macatnes, W. 

H. Inslee. —(The singer Manufacturing Company, 

United States ) 

1424. Sewinac Macwine Stanps or TaBues, W. H. In- 

slee.—(The Singer Manufacturing Company, United 

States ) 

1425. Carpet Sewinc Macuines, W. H. Inslee.—({The 

Singer Manufacturing Company, United States.) 

1426. Tuck - FORMING ATrACHMENTS for SEWING 

MAcHINEs, W. H. Inslee. —(The Singer Manufacturing 

Company, United States ) 

1427. Cycie Capinet, C. N. Morris, London. 

1428 Box Fasteners, H. von Baensch, London. 

1429. PREPAYMENT ATTACHMENTS for Meters, Califor- 

nia Prepayment Meter Company and H. W. William, 

London. 

1430. EvectricaL StoraGe Batrerizes, E. J. Wade, 

London. 

1431. Fire Screens, A. E. Walker, London. 

1482. DecoraTine Grass, A. J. Boult.—(P. A. J. Gasse, 

France 

1433. SLEion A1TacHMENTs, C. Lusted, sen., London. 

1434. Raitways, J. F. McLaughlia, London. 

1435. Rauways, J. F. McLaughlin London. 

1436. DANGER SIGNALLING, A. J. Boult.—(P. E. Legrand, 

France.) 

1437. TreaTmENT of Sewace, W. J. Engledue, London. 

1438. TransMission Gear, J. J. M. Charles, London. 

1439. CLuTcHEs, A. and F. H. Pochio, and H. Addison, 

London. 

1410. Gas Generation, A. J. Boult.—(H. F. Fuller, 

United States.) 

1441. Cycte Brake Mecuanis, P. B. Crisp, London. 

442. PRINTERS’ ROLLER Composition, W. J. J. Hawkins, 

London. 

1443. Cuurn Covers, P. C. Brachi and M. L. Tucker, 

London. 

1444. LirHocrapaic Stones, G. G. M. Hardingham.— 

(J. McLoughlin, United States.) 

1445. Gear CuTtTinc Enoine, U. Eberhardt, New 

York, U.S.A. 

1446. Cottars, H. L. Carr, London. 

1447. Moistenine Stamps, W. J. Cottam, London. 

1448. DeoporisinG Perro.evM, G. Varley and A. Jervis, 

London. 

1449. SrrencrHenine of Cycite Frames, F. Pluck, 

London. 

1450. Brake, J. Price, London. 

1451. Drivine Gear, J. Speight, London. 

1452. Brackets, H. C. Bocquet, London. 

1458. Setrinc the TeeTH of Saws, P. Tommarchi, 


London. 
1454. CLtosinc Doors, F. Dossogne, London, 
1455. Matt Kins, A. Kinder, London. 


1456. Tires, J. T. Trench, London. 

1457. ~, eaten W. P. Thompson.—({R. Meyer, Ger- 
many. 

1458. Biorrine Paps, G. Hayes, London. 

1459. Crusuine Coxe, J. Cleghorn and T. Wilkinson, 
Manchester. 

1460. Pygumatic Tire, H. I. Humphry, Birmingham. 
1461. Brakes, P. van Gelder, Liverpool. 

1462. Corset Ciaspina Steers, C. F. Tilton, Liver- 


1. 
1453. CanpLe Lamps, A. Bock, London. 
1464. Compressina Topacco Lear, T. and W. L. Cole, 
London. 
1465. Perrorators, E. R. Storm, London. 
1466. Drawers, T. H. Balding, London. 
1467. Bearines, A. Graham, London. 
1468. CentRIFUGAL CREAM SEPARATORS, O. Anderson, 
London. 
1469, Top-RoLL SappLEs, E. Dixon, London. 
1470. Grinpinc Macuines, H. H. Lake.—(B. Block, 
United States.) 


1472. Compina Macuines, W. W. and J. Kendall, 
mdon. 
1478. Tires, J. Deborde, London. 
1474. Moror Enaines, T. von Querfurth, London, 
1475. Gear for Autocars, H. Poron, London. 
1476. Gear for VaRyinG Spgep, E. 8. Lucas, London. 
1477. Purses, G. Devalle, London, 
1478. Sprinc WEIGHING Batances, E. Ubrig, London. 
1479. Horst SHoes, A. Figge, London. 
1480. WaTERJET TURBINE, A. Figge and 8. Epstein, 
London, 
1481. Type-wriTER, R. Haddan.—(H. Marshall, United 
States. 
1482. - = A. Hill and The Cresco-Fylma Com- 
pany, Ld., London. 
1483. Cameras, A. Hill and The Cresco-Flyma Com- 
ny, Ld., London. 
1484. Formina Metat, W. C. Frick, T. J. Price, and 
A. 8. Patterson, London. 
1485. Stone CrusHers, J. F. Webb, J. E. Lilley, and 
J. Chapman, London. 
1486. Crusnine Mitus, J. F. Webb, J. E. Lilley, and 
J. Chapman, London. 
1487. TELEPHONE Switcues, E. E. Ries, London. 
1488. Brace, H. Hampton, London. 
1489. SHapes, R. N. Havers, G. W. Harwin, and L. R. 
Havers, London. 
1490. Gas, G. Baldwin, London. 
1491. BicycLe Supports, C. L. Benedict, London. 
1492. PREvENTING BotrLe Reriviine, W. C. Hawtin, 
London. 
1493. Docks, P. Tydeman, London. 
1494. SuperHEaTING Steam, 8. and 8. R. Chatwood, 
London. 
1495. Game, W. L. Bass, London. 
1496. Pick1na-Up Coins, R. F. and J. A. Rimmir gton, 
London. 
1497. Cuains, J. Burkhardt, London. 
1498. Nozzixs, P. J. Doyle and P. C. A. Neumann, 
London. fe 
1499. Monicycue, B. Jackson, London. 
1500. Poucues, I. Livermore, London. 
1501. Burner Mantle Hovpers, A. Deffek and J. 
Kohn, London. 
1502. Sarety Guarps, J. McIntyre, London. 
1508. Motors, J. McIntyre, London. 
1504. Pack inc GRANULATED Supstances, C. J. Mattison, 
London. 
505. Brakes, J. J. Stover, London. 
1506. BaLu Bearine Caps, C, Riiggeberg, London. 
1.07. Hearty Stones, L. schlentheim, London, 
1508. ExTract.NG GuLp from Ores, R. Hodgson, Bir- 
midgham. 
1509. Securine Cuarrs to SceEPeRS, R. Hodgson, Bir- 
mingham. 
1510. Exrenpep SappLE Protector, J. W. Burrell, 
Sheffield. 
20th Januarg, 1897. 


1511. Neepie, G, A. Mitchell, Leicester. 

1512. CompineD Motur, and Harvseter, G. Bowmar 
London. 

1513. Funnev, W.C. Turner, Egham, Surrey. 

1514. Srapies, G. Fuhrer, Manchester. 

1515. Furnace, C. I. Thorn, Pontypool. 

1516. Wueet, R. Hall, Bury. 

1517. DispLAYING ADVERTISEMENTS, J. S. Yule, Man- 
chester. 

1518. Smoke Curino, J. McRae, Glasgow. F 

1519. REFRIGERATING CHamBens, E. ‘lt. W. Hall, Derby. 

1520. Stoppers, V. Reiser and T. Sutcliffe, Bradford. 

1521. Liqguip Resistances, J. H. Holmes, Newcastle- 
on-Tyne. 

1522, Pneumatic Tires, |. Evans, Birmingham. 

1523. Frames of VeLocipepes, G. B. Chalcraft and E. 
B. Phillips, Leicester. 

1524, ATTACHING Bows to Keyiess Watcues, F. Hoskin 
and C. Ince, Bristol. 

1525. Heatino Rooms, A. E. Blacker, Bristol. 

1526. Cycte Dress Guarp Fittines, T. Groves, Bir- 
mingham. 

1527. Apvertisina Devices, F. G. Robinson, Liverpool. 

1528. Digs, W. lagham and B Langton, Leeds. 

1529. SNow-sHOE«, C Kiefel, Glasgow. 

1530. Fiusaine of Drains, W. T. Allen, Birmingham. 

1531. ATTACHING LigHTING-UP TABLES on Bicycugs, T. 
C. and 8. A. Smith, Salisbury. 

1532. Fittine Liquips in Vessets, W. Myers, Man- 

chester. 

1533. Spinpies, G. Hesketh and W. Hamer, jun., 

Manchester. 

1534. Device for Smokers, F. J. Deakin, Manchester. 

1535. Evecrric Precipitation of Goip, A. James, 

Glasgow. 

1536. Spinntna Macuinery, D. Clayton and U. Lister, 

bradford. 

1587. BicycLe Pepats, J. Gardner, Manchester. 


SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 





568,837. Sprocket Weert, /. Cowen, Ha, t/vrd, Cona. 
—kKiled June 19h, 1896. 
Claim.—(1) A sprocket wheel having a movable 
member provided with a pair of oppositely-extending 
projections, one of which projecti ms is provided with 
arecess. (2) A sprocket wheel having an annularly- 
recessed rim or flange having a series of members 
pivotally secured therein, each of said members having 
a pair of oppositely-extending projections and one of 
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said projections having a recess therein for the recep- 
tion of a projection of a companion sprocket. (3) A 
sprocket comprising a spur and a base provided with 
or embodying oppositely-disposed projections, said 
sprocket having a bulging portion or extension inter- 
mediate of one of the faces of said spur and of one of 
the projections, thereby forming a bearing portion 
adapted to support a chain-link. 


568,914, Wire-Wounp Guy, J. A. Miller, Providence, 
R.I.—Filed July 28th, 1898. 

Claim.—(1) A gun strengthened by coils of wire 

wound around the gun and wires extending longitudi- 

nally between the coils, as described. (2) Ina gun, 

the combination with a central tube or barrel, of coils 

of wire wound around the same, and a series of wires 





extending parallel or nearly parallel t > the axis of the 
gun and transversely to the coils of wire, as described. 
(3) In a gun, the combination with a central tube or 


— 






around the tube or barrel, and wire placed longitudi. 
nally between the spirals, as described. (4) Ina gun 
the combination with a central tube or barrel, and 
coils of wire wound spirally around the same, of wires 
placed between two coils of the spirally-wound wires 
so as to cross the spirally-wound wires, as described 
(5) The combination with a gun barrel, of the wires 
7 and 8 interplaited, in the manner substantially as 
described, to resist longitudinal as well as transverse 
strain, as described. 


569,238, CenrrirvcaL Crusuina MILL, R. Saver. 
brey, Stassfurt, Germany.—Filed May 6th, 1896. 

Clain.—In a centrifugal crushing mill, the combina. 

tion of a hollow conoidal mantle having inner grinding 
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surfaces’ with a series of rotati: g troughs arranged to 
throw the material centrifugally against said grinding 
surfaces; said troughs having within them ribs ¢ for 
creating a current of air, substantially as set forth 


569,407. Macuine ror Testinc Lupricants, &. (, 
Carpenter, Ithaca, N.Y. —Filed June 14th, 1894, 

Claim.—{1) In a testir g machine for lubricants, the 
combination, with a revolubly-mounted shaft and a 
journal thereon having a diameter greater than the 
diameter of adjacent portions of said shaft, of a bear. 
ing block pressing upon one side of said journal, the 
other side of said journal having no bearing thereon, 
a frame for holding said bearing block in place upon 
said journal, arranged to permit said block to recipro- 
cate across said journal, whereby, when said block 
is reciprocated lubricant which has escaped fron the 
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bearing surfaces is restored thereto, means for pressing 
said bearing block against said journal, and means 
for measuring the frictional momeut produced by the 
friction of said bearing block agaiust said journal, 
substantia'ly as described. (2) In a testing machine 
for lubricants, the combination, with a_revolubly- 
mounted shaft, and a journal thereon, of a bearing 
upon said journal, a yoke connected therewith, a 
second yoke connected with said first-named yoke by 
frictionless connections, and a spring dynamometer 
connected with said second yoke, and adapted to cause 
said bearing to press against said journal, substantially 
as described. 


569,421. Recenerative Gas Furnace, L. J. Lemaire, 
Alerandria, Ind.—Filed September 26th, 1895, 
Claim.—(1) In a reverberatory furnace in combina- 
tion with the hearth, of air-regenerating chambers, 
two on each side thereof, corresponding depcsition 
chambers two on each side of the hearth arranged to 
receive the draught on its passage from the hearth to 
the regenerative chambers or vice versa, ports connect- 
ing each regene ative chamber with its corresponding 
deposition chamber, and flues provided with valves 





connecting the deposition chambers with the hearth, 
substantially as described and shown (2) In com- 
bination with the hearth A ofareverberatory furnace, 
means for heating and introducing the air therein 
mixed with gas, consisting of valves D D’, butterflies 
E E’, flues 11, 12, 18, and 14, airregenerating chambers 
1, 2, 8, and 4, ports 81, 32, 38, and 84, deposition 
chambers 21, 22, 23, and 24, flues 51, 52, 53, and 54, 
rovided with valves 41, 42, 43, and 44, and main flues 

H’, communicating with hearth A by ports K kK’, 
substantially as described and shown. 








Epps'’s Cocoa.—GRATEFUL AND Comrortina.—"' By 4 
thorough knowledge of the natural laws which — 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected A, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. — 
Civil Service Gazette.—Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps anp Co., Ltd., 
Hi pathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A_ thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being 








barrel having spiral ves formed on the outer 








Waterhouse, T. W. Blantern, and W. M. Spriggs, 
Birmingham, ; F 





1471. CarTripogs, J. Pinfold, London. 


surface of the same, of coils of wire wound spirally 


gentle nerve stimulant, supplies the needed energy 
without unduly exciting the system.—[ADVT 
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THE BERTRAND THIEL OPEN-HEARTH these particular charges was also imperfect, from 0°13 to | enables a high velocity to be obtained easily. It is right 


PROCESS, 
Tu1s process, which was described by Mr. Joseph 
Hartshorne, of Philadelphia, in a paper read before the 
American Institute of Mining Engineers at the meeting 
in Colorado in September, 1896, and reproduced in ex- 
fenso on page 28 of our issue of the 8th inst., has been 
carefully studied by Mr. P. C. Gilchrist, F.R.S., who has 
investigated it in operation at Kladno for several days at 
a time, on two different occasions, in November and 
December last. The result of these investigations was 
presented to the Cleveland Institute of Engineers at a 
meeting at Middlesbrough on the 14th of December last, 
and a special report of parts of the paper and of the dis- 
cussion upon it has been forwarded to us by Mr. Gilchrist. 
According to this, the essentials of the process are :—(1) 
The use of a furnace ‘‘ powerful enough to melt wrought 
jron;” and (2) the division of the work of steel-making 
between two or more series of furnaces. In the first 
operation, pig iron of any quality as regards phosphorus 
and silicon, but free from sulphur, is melted with or 
without scrap, but with additions of lime and oxide of 
jron, in a Siemens furnace having a magnesia lining, and 
the charge is allowed to work under the slag for a period 
of 4 to 5} hours, when it is run by a gutter into a second 
furnace of the same kind containing a smaller charge 
8 instead of 12 tons, of similar materials, but in different 
proportions, the scrap usually forming the largest item 
of the mixture, which has been brought to the melting 
point by about two or three hours’ firing. The reaction 
between the highly heated primary metal and that in the 
secondary furnace is very lively, so that in a short time 
the residual phosphorus and carbon are completely cxi- 
dised and eliminated, leaving the steel in a condition for 
casting when the final additions of spiegel, ferro-manganese, 
&e., have been made. The time required for the work in 
the second furnace varied between 45 min. and 2 hours 
and 20min., giving for the full operation 4 hours 50 min., 
6 hours. 5 hours 10 min., and 6 hours 55 min., in the four 
charges specially described. Two of these charges, of 
20 tons each combined weight in the two furnaces, were 
of the pig and scrap class, in the proportion of 42°5 per 
cent. of the former to 57°5 per cent. of the latter, the pig 
being of a high phosphorous kind, giving 1°7 per cent. of 
phosphorus in the mixed charge; while in the other two 
the scrap was reduced to 20 and 10 per cent. of 17 tons 
total weight, the pig iron used being lower in phos- 
phorus—0°6 per cent.—and containing about 3 per cent. 
of manganese. Silicon in all four charges was low, or 
from 0°6 to 1°0 per cent. The fluxing materials used 
were lime, partly caustic and partly limestone, and mag- 
netic iron ore from Gellivara. The loss on 
Charge $4,456, when 574 per cent. of scrap was used with high 
phosphorus, was 8*29 per cent. 

Charge 84,463, when 574 per cent. of scrap was used with high 
phosphorus, was 7°28 per cent. 

Charge $4,488, when 20 per cent. scrap and low phosphorus, 8°:0 
per cent. 

Charge 84,499, when 10 per cent. scrap and low phosphorus, 7°83 
per cent, 

In a subsequent experiment, the details of which are 
not recorded, the total metal charged equalled 20°06 tons, 
and the yield of steel was 20°13 tons, the proportion of 
scrap in the charge being 30 per cent. 

From the result of his observations, the author thinks 
that a yield hitherto unapproached and greater speed of 
working than has heretofore been possible in the open 
hearth furnace will be realised. Possibly this speed 
will be twenty-four charges in twenty-four hours from five 
20-ton furnaces, four primary and one finishing, or 480 tons 
of steel per day of twenty-four hours, the finishing 
furnace only receiving the liquid metal from the four 
primary furnaces and not being used to melt either pig or 
scrap. When no scrap is used then more oxide—ore— 
will be charged, and the yield will more nearly approach 
that indicated by theory; then 100 of pig must produce 
more, much more, then 100 steel. If so, this process 
will almost certainly produce steel more cheaply than 
steel is being produced to-day by any process whatever, 
not even excepting the basic Bessemer. 

The reading of the paper was largely attended by repre- 
sentative open-hearth steel makers from all parts of the 
kingdom, among whom may be mentioned Mr. J.H. Darby, 
of Brymbo; Mr. Ainsworth, of Consett; Mr. David Col- 
Ville, from the West of Scotland ; and Mr. Bayley and Mr. 
Eccles. Mr. Jeremiah Head contributed some informa- 
tion concerning the working of large basic furnaces at 
© arnegie’s Homestead Works, and Mr. Charles Lowthian 
Bell noticed the purifying or pig ashing process originally 
developed at Clarence and subsequently used to a consider- 
able extent in Germany and America, as well as a some- 
what similar process in use in Southern Russia, where 
very rapid working was obtained by running molten 
metal from the blast furnace on to melted oxide of iron 
in @ chrome bottom furnace, the whole charge being 
+g off in four and a-half hours on the same furnace. 

he general bearings of the question were well presented 
by Mr. J. E. Stead. 

The general tone of the discussion, although very 
yaupethetic, was not in the direction of accepting 
be ie 8 conclusions in their entirety. Mr. Pan- 
ne who accompanied Mr. Gilchrist to Kladno, made 

le rather significant admission that at first sight it 
et to be very satisfactory, but that on referring to 
ban ag found that the effective period for the charge, 
Peay hee repairs, was six hours in each furnace, giving 

Charges in the twelve hours, or the same as would 

© got if the furnaces were worked independently, i.e., a 
Single charge out of each one in twelve hours as in the 
oot Siemens-Martin practice. 
visi pipet from the experience of his brother during a 
the rapid m “ came to a somewhat similar conclusion ; 
in Pa orking was due to the large quantity of scrap 
nig was herpes but when 13 tons of high phosphorous 
Was ro eated with four tons of ape | about twelve hours 

quired to finish the 17-ton c arge, or about the 


0°15 per cent. in the finished product. 

Mr. Stead pointed out that the enticing reaction between 
the metalloids and iron ore added, as a means of increasing 
the yield of steel above that charged as pig iron, was sub- 
ject to the objection that the productive capacity of the 
furnace was reduced owing to the greater length of time 
required; and also that the paper was not clear as to 
whether the increased percentage of pig in the charge 
had increased the absolute yield in steel ingots. He 
also considered that the rapidity of the action 
of the secondary furnace was due rather to the 
violent agitation produced by the mixing of the two 
charges rather than to any extremely high temperature 
in the metal. The circumstance that the metal emitted 
brown smoke did not indicate any very extreme heat, 
certainly not anything approaching the boiling point of 
iron, as.claimed by the author. Mr. Ainsworth was also 
of opinion that brown smoke was commonly seen in 
working Siemens furnaces. In reply, Mr. Gilchrist, after 
noticing the various queries and objections, referred to 
some working details in a part of the paper not before 
us, in which the transfer from one furnace to the other is 
done by ladle instead of an open gutter, which would 
seem to be a preferable method. He also dwelt particu- 
larly upon the importance of working with iron ore as an 
oxidising agent in preference to air, so as to obtain an 
increase in the yield. 

Mr. Gilchrist deserves the warmest thanks of all who 
are interested in steel-making for the trouble that he has 
taken in bringing this process so prominently before them 
with as little delay as possible. We hope, however, that 
he may be able at no distant date to give us a more com- 
plete paper upon the subject, especially as regards the 
quantities, composition of charges, slags, metal, &c., 
which at present leave much to be desired, although 
perhaps more could not be expected in what is little more 
than a preliminary sketch. 

As far, however, as we are able to interpret the 
material presented, we do not think that the statement 
that the smallest loss was obtained when the least scrap 
is worked is borne out by the figures given for the 








experimental charges. We make these to be as 
follows :— 
Charge No, ... ... 84,456 ... 84,463 ... 84,488 ... 84,499 
ewt. ” ah cewt. ewt. 
Iron in metal 156 ... 156 ... y: | 280 
Iron in scrap 220... 229... © exe 34 
385 ... 385 ... 321 ... 314 
Ironinore ... ... ED ies eee... *.:. 44 
400... 402... 361... 358 
Iron ip steel ... 368 ... 371 314 ... 313 
Difference loss ofizon 82 ... ee 4 Bad 45 


These figures seem to show that the loss is about 
35 cwt. on a 20-ton scrap and metal charge, and 2} tons 
on a metal, scrap, and ore charge of the same weight. 
In each of the last two charges there is also about 9 cwt. 
of manganese to be accounted for, which has gone for 
fluxing purposes, and may fairly be taken as representing 
an equal weight of iron, making the loss equivalent to 
three tons. We should be glad if Mr. Gilchrist could give 
us more exact figures upon this as upon many other 
points in this very interesting paper. 








OUR PRESENT POSITION IN 


ARMOUR. 


In our review of progress for the past year we spoke 
briefly of what had been done in ordnance. We now 
propose to notice this more fully, and to see how England 
stands in this matter as compared with other Powers. 

To begin with guns: our position generally is that 
having arrived at patterns giving very good results, our 
present main object is to manufacture large numbers of 
guns in accordance with them, for this, going largely to 
Elswick, Whitworth, and Vickers. That we are more 
than usually satisfied is, we think, a fact, and this fact is 
to be attributed to the introduction of the wire construc- 
tion, which probably enables a gun to perform more work 
than on any other system. On this it is desirable to 
give a few figures, which we will take from the last 
Naval Annual. The naval 9°2in. wire gun of 25 tons 
first appeared in 1896: This fires a 380 lb. projectile, with 
a muzzle velocity of 2347 foot-seconds, an energy of 
14,520 foot-tons, and a perforation through armour of 
about 28in. We may compare this gun with foreign 
pieces appearing in the same Annual. 

We will take the nearest foreign gun of larger calibre, 
that is 24 c.m., or 9°45in. at a quarter of an inch larger. 
The French gun has a perforation of 23°2in., and a 
muzzle energy of 11,620 foot-tons. The best German, 
9°45in. gun, weighing 25:4 tons, and firing a shot weigh- 
ing 474 lb., has an energy of 14,050, and a perforation of 
26'8in. At the muzzle, then, the English gun has the 
advantage both in energy and in perforation. At 1000 
yards’ range, however, the greater weight of the German 
projectile tells, the velocities then being 2127 and 1910 
foot-seconds for the English and German shot respec- 
tively, and the energies 11,910 and 11,990 foot-tons, so 
that the German shot at this range strikes the harder 
blow, by a very little, while at 2000 yards the velocities 
are 1940 and 1767, and the energies 9917 and 10,260, so 
that the German gun here has a distinct superiority. Al- 
together, however, the English gun being considerably 
lighter, compares well, having the flatter trajectory 
throughout, and delivering the harder blow at 1000yards. 
The French gun above mentioned is a much less powerful 
piece. This year, however, a new French 9°45in. — 
24 centimetres—piece is given in the Austrian annual. 
It weighs only 22°4 tons, and delivers a shot weighing 
317°5 lb., with a muzzle velocity of 2625 foot-seconds, and 
an energy of 15,170 foot-tons. This is an unusual arrange- 
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ment, the shot being very light for its calibre. This 





to observe that the result can be only an estimated one, 
seeing that the same muzzle velocity is entered for all 
the new guns, namely, 800 metres, or 2625 foot-seconds, 
which is obviously not actually measured. Guns muzzle 
velocities have before now been lowered in French tables, 
and possibly this may be the case here with some of these 
estimated velocities. An English 9°2in. gun is under 
trial, a wire of 46°7in. calibre long gun, for coast work. 
It fires the same projectile as the naval gun, but with a 
muzzle velocity estimated at 2700 foot-seconds. 

This is a little higher than the French estimate. The 
English gun weighs 27 tons, and is of wire construction, 
but though of smaller bore it fires a much heavier pro- 
jectile, for the French shot, as above mentioned, weighs 
only 317°5lb., while the German of the same calibre 
weighs 474]b., and the English shot of }in. less calibre 
weighs 380 lb., so that the energies of French and English 
shot are respectively 15,170 and 19,220 foot-tons. The 
English shot would keep up its energy, and is by far more 
powerful than the French at all ranges, but the gun that 
delivers itis much longer and heavier than the French piece. 
In fact the French and German guns respectively exhibit 
work in the shape of high velocity and low weight to an 
extreme degree, and of medium velocity and great weight, 
the British gun lying between them. England, we are 
glad to think, is still well in the front with quick-fire guns. 
We have converted most of our ordinary 6in. guns, 
mounted on board ship, to quick-fire guns so far as the 
breech action of the gun is concerned. These we spoke 
of some time since as quick-loaders rather than quick-firers, 
because while the actual quick loading is provided for, two 
essentials in quick firing remain deficient, namely, the 
provision for the gun’s recoil and recovery without serious 
disturbance of aim, and also the “ pointer” or “‘number 
one” being able to keep his eye on the sights while the gun 
is loaded, and this necessitates the sights being fixed on a 
portion of the carriage which does not recoil. These 
advantages depend on the mounting, and are not therefore 
found in the carriages on which our converted quick-fire 
guns are replaced, but on the other hand they are not found 
in agreat number of foreign quick-fire guns, so that the defi- 
ciency does not entail our being behind our neighbours, 
though it is clear that with all these carriages falling short 
of our requirements, we ought no more to order any car- 
riages for 6in. guns at the moment, but take them from 
the Navy, giving quick-fire carriages instead. 

Howitzers are at last appearing again in our arma- 
ments, and are badly needed for certain classes of work. 
Nothing more opposite in character to a howitzer can 
well be conceived than a gun of small bore discharging 
an armour-piercing projectile with a very high velocity 
and flat trajectory. Consequently, where shells with 
high explosive power are required to search behind cover, 
howitzers are more than ever necessary. Even on board 
ship they must be greatly needed at times. At short 
ranges, they would be very valuable fired against the 
unarmoured parts of an enemy, and for ships attacking 
coast works they are the only pieces to touch guns 
mounted with any considerable command above the sea. 
For coaling stations and other coast positions, vertical 
fire is valuable to prevent an enemy from anchoring, 
because experience shows that this prevents her develop- 
ing anything like her full powers of atiack. We have 
now 6in., 5°4in., and 5in. breech-loading howitzers, and 
in our judgment larger ones would be valuable occasion- 
ally. 

,* an armour, the tendency is for side armour to 
decrease in thickness, accompanied, as it is, by a second 
defence to the vital parts of the ship, provided by bend- 
ing down the horizontal armoured deck to meet the lower 
edge of the belt, so that a shot to enter beneath the ar- 
moured deck has first to pass through the vertical belt, and 
afterwards when it is probably slightly injured and out of 
its true direction, if not actually broken, it has to perfo- 
rate a thickened steel deck at a very oblique angle. It is 
seldom that a shot would get through this double wall, 
and almost inconceivable that a shell with a bursting 
charge should do so. Weight of armour thus saved in 
the belt, we think, might with great advantage be applied 
to light shields for quick-fire guns. We have long held 
that in a close action the men posted to our lighter quick- 
fire guns are terribly exposed. 

Two ships containing unprotected armaments of 
quick-fire guns might perhaps be expected to meet each 
other on equal terms, and sweep away each other’s men 
and material at a rate that would end the fight in a few 
minutes. The life would be lost at a terrible rate, but 
only for a short time. This is not quite the condition 
under which our lighter armaments will engage those of 
the enemy. If they attempt to engage, we shall have as 
it were fighting in the same line men and guns well protected 
and men and guns greatly exposed on each side, and if 
the exposed detachments are ordered to continue to fight 
so long as the protected ones keep it up, and the loss will 
probably be very terrible. A captain would doubtless de- 
cide not to man certain guns specially exposed, like those 
close to the conning tower, which must be expected to 
come into a zone of fire, in which life would be impossible 
for perhaps two minutes. Beyond this a captain would 
use his judgment according to circumstances. It follows, 
however, that the use that can be made of the light guns 
depends greatly on the measure of protection that can 
be given to them. Taking the newer vessels, however, 
as they stand, they compare in a striking way with 
foreign designs. Many of the latter are copied from 
these, and there is little point in comparing such with our 
own ships. If, however, we select original and very 
different types, such as the Charlemagne and Majestic, 
we think we are brought to a full appreciation of Sir 
William White’s designs. Let any one look at a drawing 
of the Charlemagne showing armour and guns, and con- 
template attacking her, and he will probably conclude 
that almost every part of her, except the guns in the 
turrets, is open to common shell attack, so that with 
these exceptions the whole of the ship, including 





her medium gun positions, might be wrecked and brought 
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“Tue Excmeer” 


to a condition of silent ruin, while in the Majestic type 
scarcely a 6in. quick-fire gun is open to this class of 
attack, and our ship would probably sustain her fighting 
power substantially intact, even after being subjected to 
very heavy and long-continued fire. Moreover, short of 
actual destruction of the gun positions, the men them- 
selves in closed casemates are protected from splinters 
and from the poisonous gas of shells bursting in their 
neighbourhood. Lastly, in manceuvring, the advantage 
of our guns being able to fire in complete independence 
of each other is one which it is difficult to measure. It 
appears to us, then, that in all the conditions of battle, 
whether in manceuvring or in close and prolonged action, 
our ships possess remarkable advantages. 








DIAGRAMS FROM THE ENGINES OF 
H.M.S. POWERFUL. 


Many of our readers have asked us for copies of the diagrams 
taken on board H.M.S. Powerful during her recent trials. 
Through the courtesy of Mr. Durston, we are now enabled to 
publish a complete set. These have been reduced as precisely 
as possible to half the size of the originals. They explain 
themselves, and we think it will be admitted that they leave 
very little indeed to be desired. In fact, it is impossible to 
suggest changes in the valve gear that would improve them. 
It is only in the low-pressure cylinder that we find any 
evidence of the presence of water in sufficient quantity to 
give a waved line to the diagram. 








A PROPOSED RELIEF LINE. 
THERE has long been an intolerable pressure of traffic on 
the South-Eastern Railway’s London ends from, say, New 
Cross to London Bridge, and onwards to the great termini of 


WIDENING THE SOUTH-EASTERN RAILWAY.— | 


. Swain Enc. 


to New Cross bank, for the purpose of giving up the present 
line to goods, stopping main line trains, and locals—what 
the railway man, in fact, knows as ‘“ omnibus traffic.” The 
delays caused by waiting upon this miscellaneous business 
will be entirely obviated by this new line, and render possible 
not only the punctuality, but also the acceleration of long 
distance traffic and the continental expresses. 

The proposed relief line will start from London Bridge 
Station, and will continue on the north side of the existing 
viaduct so far as Bermondsey-street, whence, in order 
avoid some very expensive business premises, it will go off i0 
a loop from Tanner-street, Bermondsey, to Raymouth-road, 
Rotherhithe. To the original line this loop will be as 4 
bow to its string. It will be seven chains in length, which 
means ten seconds additional running—an extra time fully 
compensated for by the clear line thus provided. Whe 

| Raymouth-road is reached the new line once more gains the 
present route, but crosses over it on arches to reach New 
Cross, 


Cannon-street and Charing Cross; and manyyears ago it was 
seen by the directors that a widening of the line was impera- 
tive. But, ifa matter of so great urgency, it was also one 
that entailed a heavy cost, passing, as the line does, through 
crowded districts occupied largely by trades which render 
land extremely valuable, and crossing the Thames at two 
points. In view of these very serious considerations of ex- 
pense on the one hand, and of a threatened block of traffic on 
the other, the directors decided to set about providing addi- 
tional accommodation, but to spread such costly undertakings 
over a series of years. They, therefore, first obtained power, 
in 1882 and 1890, for the widening of the river bridges into 
Charing Cross and Cannon-street, and seeing these completed, 
rested fora time. The widening of the two bridges provided 
an additional down line for each, and another for London 
Bridge Station; but the narrow approaches of two up lines 
and one down, still remained, to prevent full advantage being 
taken of these works. 

Further powers were then obtained, notably in the session | 
of 1896, for widening the south side of the viaduct onwards 
from Belvedere to Sutton-street, York-road, and Waterloo 
Junction, on to Southwark-street. These works include the 
enlarging and remodelling of Waterloo Junction, and the 
doing away with the subway there, in favour of an overhead 
access to the South-Western Railway. The widening to 

| Sutton-street is finished, and the bridge over York-road is | 
| nearing completion. Waterloo Junction has not yet been 
taken in hand. When, however, this has been done with the | executive commissioner ; Mr. I. Spielmann, hon, secretary to the 
section to Southwark-street, the widening as between Charing | Fine Art Section; and Mr, Kenric B, Murray, secretary-genertl 
|The report of the executive commissioner showed that the spac? 


Cross and London Bridge to t and two d lines will | * 
complete. ee ai | placed at the disposal of the Commission is relatively considerable, 


Meanwhile, a Bermondsey widening is in progress on the | #94 is at the present time practically filled by representative ¢ 
north side of the paren er mr es 4 bet ag. a Blue | ae —— ges pemes ond chlel 
| a and Rotherhithe Lower-road, to the North Kent | traction ; Mr. E. 'T. Hooley is occuping 5000 square feet of — 
“But yout important, perhaps, to the travelling public | wads Cpe fqn; Se eee See 
| than any other of the South-Eastern projects is the scheme | sending collective exhibits ; and about 40,000 square feet w! ; 
| now before Parliament, by which it is proposed to construct | filled with the exhibits of leading manufacturers in miscellane™ 


| a relief line from the north side of London Bridge Station ' industries. 








A MEETING of the executive committee of the British 
Commission of the Brussels International Exhibition, 1897, W% 
held on Tuesday at the London Chamber of Commerce, Sir Alber! 
Kaye Rollit in the chair. There were also present Sir Edward J: 
Poynter, P.R.A., Mr. H. de Grelle Rogier, Belgian Vice-Consu, 
London; Mr. 8. B. Boulton, Mr. J. M. Cook, Mr. James Dredge, 


I] be 


make an exhibit; Leeds, Middlesbrough, and other towns are § 



























ce 
a 









bert 
dJ. 
nsu!, 
dge, 
the 
eral. 


pace | 


able, 
eX 
ship- 
ctric 
rface 

will 


,are § 
lhe & 


cous 








Fes. 5, 1897. 


THE ENGINEER 


131 








— 


= 


A MOTOR CAR RACE IN FRANCE. 


Amona self - propelled carriage makers across the 
Channel there is an almost general opinion that purely 
epeed trials are no longer of any practical value in point- 
in + out the way for further improvements. It is believed 
that the races held during the past three years have already 
taught everything it is possible to learn from them, and 
that any future trials had better be carried out on lines 
in which speed would not be taken so much into account 
as questions of mechanical detail. So far as the French 
oficial bodies are concerned, therefore, motor car races 
pure and simple are likely to be abandoned, except per- 
haps for an occasional test every two or three years when 
the progress of self-propelled carriage construction would 
seem to warrant its being held. But there are a very 
few makers, like Count de Dion, who believe that these 
races are indispensable to the perfection of the mechanical 
vehicle. To argue by analogy, they seem to think that 
running carriages under abnormal conditions at a maxi- 
mum speed is like testing a boiler intended to work at 
15 atmospheres, up to 30 atmospheres. 

Unfortunately, the conditions are not the same, for 
apart from the fact that the racing vehicles are fitted 
with engines of nearly twice the usual power to get 
twice the normal speed of a self-propelled vehicle, they 
are much more liable to derangement than a boiler, and 
the large proportion of disabled vehicles and injured 
passengers proves nothing as to the capacity of the 
motor carriages, and rather tends to create distrust in 
the safety of this method of road transport. It cannot 
be too often insisted upon that a motor car driven at 
reasonable speed and with ordinary care by an experienced 
man is perfectly safe, and that reckless driving at higher 
speeds augments the liability to accident in increasing 
ratio. These facts, however, seem to be overlooked by 
people on the other side of the Channel, where motor 
carracing seems likely to develope into a fashionable sport, 
encouraged and patronised by local bodies who wish to 
provide an attraction for visitors to holiday resorts. 

This was the character of the race run off during the 
past few days between Marseilles and Monte Carlo, and 
supposed to be only open to amateurs running their 
own vehicles. It was not expected by the promoters 
that the contest would have technical interest, but never- 
theless nearly all the carriages were fitted with racing 
machinery, developing 6 or 7-horse power, and they were 
followed by several makers themselves, who provided 
workmen and made arrangements to prevent loss of time 
to their vehicles through accidents. Though the distance 
between Marseilles and Monte Carlo is so short, it was 
thought advisable to split it up into three stages, with 
the idea apparently of preventing accidents on this 
extremely trying course. As a matter of fact, the route 
is very heavy, and many of the gradients are unusually 
steep. After leaving Marseilles there is a rise of 415 
metres in 38 kiloms., and then a sudden fall of 253 metres 
in 7 kiloms. From Fréjus the gradient mounts more 
than 300 metres in 12 kiloms, and beyond Nice it rises 
540 metres in the same distance. Between La Turbie 
and Monte Carlo the fall is so rapid and dangerous that 
it was decided to finish the race at the former point, 
leaving the carriages to go down slowly to the Principality. 
The roads, moreover, have very sharp turnings, and are 
in parts extremely narrow; while the heavy rains during 
the past month have softened the ill-kept surface to such 
an extent, that big holes filled with mud made regular 
pitfalls for the vehicles. 

The weather happily cleared up when the start was 
made from Marseilles on Friday; but the cold winds 
rendered the conditions anything but comfortable for the 
competitors. There were thirty-seven starters in all, com- 
prising twenty-eight motor cars and nine motor cycles. 
The number would have been increased, had not some of 
the vehicles come to grief during the run from Paris to 
Marseilles, one of them running into a shop front through 
defective steering, while another collided with a couple of 
carts and fell into a ditch. A petroleum cycle was also 
smashed in collision with a motor vehicle. By far the 
majority of the cars were constructed by MM. Panhard 
et Levassor, and Peugeot, while among other vehicles 
were a Mors driven by M. E. Michelin, a Vacher in 
charge of M. Dravet, and two Dion steam tractors driven 
by Count de Chausseloup-Laubat and M.A. Michelin. The 
competitors were sent off at intervals of a minute, and 
Count de Chasseloup-Laubat immediately took the lead, 
and mounting the gradients with consummate ease, 
showed a vast superiority over the others. 

The series of accidents began on the steep down grade 
at Le Beausset leading to Toulon. The vehicle carrying 
MM. Charron and Sinesine was overturned through 
coming in contact with a big stone, and both were badly 
shaken, Charron injuring his arm to such an extent that 
it was feared the shoulder blade was broken. The vehicle 
was also damaged, but after repairs it reached the end of 
the first stage. Another competitor was upset and 
injured in trying to avoid a woman who was in the way, 
while several others lost a great deal of time through 
motors seizing or other causes, and especially through 
the puncturing of pneumatic tires, which was a fruitful 
Source ofaccident and delay. The steam tractor driven 
by M. A. Michelin lost a couple of hours in this way. 
The most notable thing in the first day’s run was the 
behaviour of the steam tractor driven by Count de 
Chasseloup-Laubat, which only stopped twice, once at 
Hyéres to take in fuel, and again at Saint-Maxime for a 
supply of water. It was not troubled in any degree 


by the big gradients or heavy roads, and reached Fréjus 
a long way ahead of the others, covering the 92 
miles in 4 h. 47 min. 14 secs.; M. Prevost was 


second in 5 h. 18 min. 11 sec.; M. Lemaitre third in 
5h. 12 min. 17 sec.; M. E. Giraud fourth in 5 h. 38 min. 
= secs.; and M. de Knyff fifth in 5h. 43 min. 51 sec. 
-Wenty-two motor cars completed this part of the 
pew and of the motor cycles seven succeeded in 
po ing Fréjus, the winner, M. Chesney, covering the 
istance in 6 h, 17 min. 14 gecs. 


The second day’s run from Fréjus to Nice offered very 
little interest, and was practically a repetition of what 
had taken place the previous day, for here again steam 
showed its superiority by coming in first, and rumours of 
serious accidents continued to lend a good deal of excite- 
ment to the contest. The carriage of M. Paulthy ran 
over the conductor, who had got down to inspect the 
mechanism, and then dashed into a wall, completely 
wrecking itself. M. A. Michelin was leading with his 
steam tractor, and arrived at Nice more than 12 min. 
ahead of M. Lemaitre, while Count de Chasseloup-Laubat 
was third. 

The third day was practically a hill-climbing contest, 
for the competitors had to rise up a gradient of about 
550 metres in 17 kiloms. between Nice and La Turbie. 
The route is in parts very tortuous and steep, but happily 
no serious accidents took place, and the winner again 
turned up in M. A. Michelin, followed 8 min. afterwards 
by Count de Chasseloup-Laubat. The petroleum cars 
followed a quarter of an hour later. The final result of 
the three days’ race—233 kiloms.—is as follows :—Count 
de Chasseloup-Laubat, 7 h. 45 min. 9 sec.; M. Lemaitre, 
8h. 17 min. 27 sec.; M. Prévost, 8h. 86 min. 58 sec.; 
M. A. Michelin, 8 h. 36 min. 84 sec.; M. de Knyll, 
9h. 5 min. 11 sec.; M. E. Giraud, 9 h. 24 min. 23 sees. ; 
M. Gauthier, 9 h. 46 min. 12 sec.; M. H. Peugeot, 
9 h. 48 min. 42 sec.; M. Leveilley, 10 h. 10 min. 24 sec. ; 
M. Bruninghaus, 10 h. 15 min. 19 sec.; M. Egrevi, 
11 h. 51 min. 44 sec.; M. Cahen, 11 h. 56 min. 9 sec. ; 
M. Courtois, 12 h. 42 min. 40 sec.; M. Pétrus, 
13 h. 20 min. 40 sees. In the motor cycle section the 
result was:—M. Mouter, 9h. 5 min. 31 secs.; M. Chesnay, 
9 h. 83 min. 16 sec.; M. Marcellin, 9 h. 40 min. 53 sec. ; 
M. Rivierre, 10 h. 29 min. 57 sec.; MM. Chauchard- 
Nicodémi, 10 h. 41 min. 28 sec. 

If any condemnation of this style of racing were needed, 
it would be afforded by the fact that only cne-half of the 
vehicles were able to go through such a short race, in 
spite of the fact that it was split up into three stages in 
order to minimise the risk of accident as much as pos- 
sible. Atleast three people have been seriously injured, 
and it is only by the barest chance that more casualties 
have not had to be deplored. Nor is this compensated 
in any way by any useful lesson that may aid the motor 
car builders in perfecting their vehicles. In no direction 
does the contest appear to have thrown new light upon 
the self-propelled vehicle. The victory of steam was not 
unexpected, because most people have held that the 
steam tractor is a better vehicle for racing purposes 
if only it could get rid of the ill-luck that hasdogged it for 
so long a time; and in view of the vastly greater power of 
the tractor, and its extreme adaptability for running up 
hills, it is only strange that it has had for so long a time 
to give way to the petroleum vehicles. But, owing to its 
enormous weight and clumsy appearance, the tractor is 
not fitted for road transport, except for hauling purposes ; 
and its success, unfortunately, does not prove that steam 
has yet got to that point when it may compete with 
ordinary light vehicles. All the same, the victory of 
steam is very gratifying, if only as affording further 
encouragement to Count de Dion, who has for so-many 
years past clung to a belief in the ultimate utilisation of 
this power for ordinary vehicles. 

For the rest, the behaviour of the various vehicles was 
very much the same as in previous contests of this 
description. The breaking of chains and steering gear 
when any extraordinary strain is put upon them, the 
twisting of petroleum and air pipes, the gripping of motors, 
all go to show that the petroleum carriage is yet far from 
being so solidly constructed as it might be, and though 
with ordinary care the vehicles are not liable to such 
accidents, the fact that they take place when running at 
high speeds proves the absurdity of organising contests in 
which the machinery is recklessly worked at constant 
high pressure. All the previous races have shown that 
the motor cars are capable of running at great speeds, and 
the average rates of about twenty miles an hour for the 
tractor and nineteen miles an hour for the first petroleum 
vehicle over such a difficult course are remarkably good. 
As this is far in excess of what is needed for ordinary 
vehicles, the attention of makers might be directed in the 
future not so much to increasing the maximum rate of 
running as to designing the carriages on lines of greater 
durability. A motor car simply and solidly constructed, 
and not running at more than twelve miles an hour, is of 
considerably more value than a racing machine with all 
its complicated and oftentimes very delicate machinery. 
Another thing repeated in this race was the puncturing 
of the pneumatic tires, which was the cause of several of 
the vehicles being withdrawn, and this question of tires 
is one of the most difficult problems in the motor car. 








THE SINKING OF SHAFTS. 





Ir is but comparatively few years since attempts were 
made to overcome the difficulties invariably encountered in 
the sinking of shafts and pits through semi-fluid and un- 
stable strata by the methods usually adopted by engineers. 
Extensive and very valuable deposits of minerals, includ- 
ing iron and coal, are often discovered at a considerable 
depth below the surface of the ground, covered up or 
overlaid, possibly through glacial agency, by beds of the 
nature already referred to, as well as by quicksands. It 
is always a tedious, troublesome, and expensive process 
to carry on an excavation through a quicksand, the 
pressure of which is considerably greater than that of 
water. In fact, the whole operation is one continual 
struggle between the internal and external pressure, and 
if it should unfortunately happen that the latter obtains 
the mastery, as not infrequently occurs, the shaft becomes 
practically destroyed. The caving in of the uppermost 
strata steps in to aid the work of destruction, and some- 
times the difficulty and the cost of repairing the damaged 
attain dimensions so disproportionate to the object in view, 
that the whole undertaking is renounced as impracticable, 





and abandoned in despair. 











Asa connecting link between the older methods and 
those to which we propose briefly to draw the attention 
of our readers, in which congelation is brought in as a 
powerful auxiliary, mention may be made of a recently 
patented process. It consists in passing a number of 
pipes into the existing layer of quicksand, and forcing 
through every alternate one in the series, under a power- 
pressure produced by compressed air or other means, a 
mixture of strong cement grouting. This mixture strives 
to escape by the line of least resistance, which is afforded 
by the alternate pipes, like vents in a mould, which are in 
free communication with the air above. But in this 
attempt it closes a valve at the bottom of the vent pipe, and 
the result is that the mixture becomes incorporated with 
the surrounding quicksand, with which it forms a species 
of artificial stone, after the manner of all conglomerates 
of this description. By gradually raising the pipes, the 
artificial stone which rises correspondingly, assumes the 
form and appearance of a complete wall. 

There are in all some eight or nine principal freezing 
processes, tried at various times and with more or less 
success, for facilitating the sinking of mining and other 
shafts through quicksands. Into the details of these 
different methods it is not our intention to enter, either 
from a critical or descriptive point of view. Among the 
more prominent and among the earliest of the new 
comers is the Poetsch process, already described in our 
columns. This method has been successfully adopted in 
different parts of Europe—notably in Germany, Belgium, 
and France—under peculiar difficulties; and in instances 
where the sandy stratum lies between beds of rock, is of 
considerable depth, and contains a large quantity of water, 
it will probably hold its own with any other. It will 
work effectually in sand 100ft. in thickness, with an 
overburden of double that dimension. Like its rivals, it 
is expensive, the cost of the freezing process alone having 
been stated as a minimum to be £60 per yard, and as a 
maximum to amount to the large sum of £180 per yard. 
The Poetsch system was employed in sinking the Vieg 
pits of the Anzin Company in the valley of the Scheldt, 
for the purpose of coal mining. In seven months’ con- 
tinuous service the stoppages amounted to only three 
and a-quarter days. At Flines-les-Raches, some half 
dozen miles from Douai, this system was carried 
through 231ft. of water-bearing strata, at a cost of £88 
per yard, and at Ligny-les-Aire the depth of the 
permeable beds reached 300ft. 

In the system alluded to the actual freezing medium 
isan uncongealable fluid. The Gobert freezing process of 
shaft sinking was introduced into France about six years 
ago, and the operations were conducted also by means of 
a similarly constituted liquid. More recently, however, 
this medium has been discarded in favour of another 
congealing agent in the form of anhydrous ammonia gas, 
which has seriously attracted the attention of mining 
engineers. The substitute acts upon the principle of 
always ensuring a low internal pressure in the freezing 
tubes, so that even if they were to leak—a contingency to 
which all tubes similarly located are liable—the ammonia 
vapour would not escape into the neighbouring soil. On 
the contrary, the external water would flow in, and con- 
tinue to do so until the frozen lining coating the tube 
effectually stopped any further influx. It is alleged— 
and with apparently good reason—thatin a system where 
an uncongealable liquid is employed a high internal pres- 
sure invariably prevails in the tubes, which sooner or later 
causes a leakage of their contents. The liberated liquid 
diffuses itself in and around the external strata, and if 
any ice has been formed, dissolves it, and imparts to the 
whole mass the uncongealable properties possessed by 
itself. A comparison made between the Gobert and 
Kind-Chaudron systems would probably lead to the 
conclusion that if solid rocks containing a good deal of 
water had to be perforated, the latter process could be 
used with very favourable results. But if deep water- 
bearing strata had to be got through, the same degree of 
success was doubtful, although we do not go so far as to 
pronounce that it would be impossible under those 
circumstances to adopt that particular method of shaft 
sinking. The Gobert principle was used in sinking the 
shafts at Cannock and Huntington in Staffordshire, and it 
is stated that these shafts had been abandoned twenty 
years ago, after the failure of the Kind-Chaudron system. 
In the Koch’s method, gaseous expansion is alone relied 
on. With respect to Gobert and Koch’s methods, it will 
be interesting to have as evidence of their value some 
further results based upon actual practical trial and use. 








LOCOMOTIVE ENGINES ON THE AUSTRIAN 
STATE RAILWAYS. 


In our impression for October 16th and 23rd we illustrated a 
passenger engine for the Austrian State Railways. The type 
has been so successful that, with considerable modifications, 
it has been repeated, and four new classes of engine have 
been recently supplied by the Neustadt Locomotiv Fabrik 
for the Austrian State Railways and Kaiser Ferdinand North 
Railway. These engines are—(l1) a compound express 
engine on the Goldsdorf system, said to have attained a 
speed of 85 miles an hour with perfect safety; (2) a com- 
pound express engine on the Kaiser Ferdinand North Rail- 
way; (3) a compound goods engine for the Austrian State 
Railways, intended to haul trains of 500 tons up grades of 1 
in 100 at 15 miles an hour; and (4) a compound goods engine 
for the Kaiser Ferdinand North Railway. 

We illustrate this week a locomotive of the second type 
named. It is working heavy traffic on the Kaiser Ferdinand 
line. This is a private line under State management, carry- 
ing the heavy Alpine traffic. The gradients are severe and 
the curves sharp. The boiler pressure is 195 lb.; the diameter 
of the boiler barrel, 57-Sin.; heating surface of fire-box, 142 
square feet ; of tubes, 1686 square feet ; grate area, 31 square 
feet ; diameter of cylinders, 18-5in.; stroke, 24in.; weight in 
running order, 60 tons; empty, 54 tons. The particulars we 
here record concerning the engine are somewhat meagre. 
These are all we have received from the builders. We hope 
to supplement them in an early impression, when illustrai- 


‘ing another of these locomotives. 
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re . they should be able to break down the ice, for if the steamers 
CAR FERRIES OF THE GREAT LAKES OF could not be operated in winter, they were practically useless. 
AMERICA. This has been accomplished by the invention of the spoon- 
Tur remarkable vessels of which we give illustrations are shaped bow, which bears down on the ice with nearly the 
designed to perform peculiar duties. They are constructed | whole weight of the steamer, and by placing a heavy pro- 
to accommodate a train of cars, and not only to cross the | peller at the bow to help in demolishing masses of ice too 
lakes with these in the summer time as ordinary vessels, but | great to be crushed by the bow alone. Besides these it is, 
to cross in winter also, when they have to cut their own | of course, necessary that a very strong hull and machinery 
way through the heavy ice. At first car ferries were used | are used. 
only at a few points, where the waters were narrow, and at Although steamers had been used with success for the trans- 
the same time bridging was not permitted. But now L ke | ferring of cars across the Detroit and St. Clair Rivers 
Michigan is crossed at several places, and one line runs up | for many years, it was not until 1881 that an attempt was 
and down almost the entire length of the lake parallel to the | made to extend the system to the longer voyages and places 
shore. In the latter case the ferry line is much longer than | where the ice rendered winter navigation more difficult. That 
the railway it serves. year witnessed the building of the screw steamer Algomah, 
When it is remembered that a car ferry has to carry a | by the Detroit Dry Dock Company for the Mackinac Trans- 








masses which drift cones each other, forced this way anq 
that by the winds and changing currents, until in the ever. 
increasing cold the passage is finally blocked. The surging 
mass of hills and valleys, of sharp peaks and deep depres. 
sions, becomes quiet and rigid. Day after day the frost 
makes more firm the bonds by which this irregular surface 
is held together, and the Straits of Mackinac are closed foy 
the winter. At places the ice extends 20ft. above and below 
the usual water surface, and along the shores it is often 
frozen to the bottom at that depth. Great windrows exteng 
up and down and across like miniature mountain ranges 
marking the meeting-places of fields of ice. It was against 
such a combination as this that the little Algomah was sent 
out, and it is small wonder that she failed. She could not 
crush the windrows, nor could she force her way through the 
grounded ice. 
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greater weight of cars than of goods—that is, less than half | portation Company. The latter company was composed of 





the cargo pays, and the remainder is dead weight; that the 
largest car ferry carries less cargo than could be taken by a 
smaller and much less expensive steamer—it seems that 
there must be little profit in operating them in places where 
they are not an absolute necessity. It has been argued that 
they lose money, but a well-known sage says we should not 
“argue agin a success ;’’ and the car ferry is, to all appear- 
ances, a success. A great deal of money has been invested in 


the Michigan Central, Grand Rapids, and Indiana and South 
Shore Railways, and the steamer was intended to serve as a 
connecting link at the Straits of Mackinac. She was of 486 
tons, was 127ft. long, and 33ft. beam. This vessel, however, 
does not properly belong to the subject in hand, as she is not 
a car carrier, but the success she obtained led to the construc- 
tion of the largest, most powerful, and most successful car 
ferries afloat. The Algomah was not a success in one way, 


them by shrewd business men, and several new routes are although she was in another. She failed to maintain com- 
being considered; so that the car ferry may be said to have munication across the Straits during the winter, but the 
passed the experimental stage, and become one of the fixed experience gained in operating her, demonstrated the possi- 
institutions of the Great Lakes. 

One cause leading to the use of ferries to cross Lake - and improvements. 








The Algomah had a spoon-shaped bow and powerful engine 


| to force her through the ice, but both were powerless against 
| the ice formations of Mackinac. She was found to need 


power, weight, and some means of disintegrating the masser 
of ice; but it was noticed that she made better progress in 
heavy work by going at it stern foremost. The lesson of her 


| triumphs and failures was embodied in the steamer St 
| Ignace, which was designed by Frank‘E. Kirby; and builr 


by the Detroit Dry Dock Company for the owners of the 
Algomah. This steamer made her appearance in 1889, Her 
length is 215ft., her beam 52ft., and her measurement 
1199 tons. She carries twelve freight cars, and has been 


bility of greater success with certain alterations, additions, | an unqualified success from the start. Her special feature 


is a heavy propeller at the bow, operated by an independent 
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ANN ARBOR No. 1 CROSSING LAKE MICHIGAN THROUGH ICE 


Michigan is found in the heavy terminal and transfer| The difficulties encountered in the winter navigation of the 
charges at Chicago. Certain classes of freight cannot be | Straits of Mackinac are of no mean order. Situated at the 
profitably transferred to ordinary steamers, and were of | junction of two great bodies of water, and having a third lying 
necessity sent round the head of the lake and through | at a short distance to the north-west, the Straits form a sort 
Chicago. The charges for switching and handling, together | of storm centre, and are assaulted from all directions. During 
with the delay in Chicago yards, made it impossible to for- | the late autumn and early winter the winds make a football 
ward such freight at a fair profit. | of the rapidly-forming ice. First it is driven in from Lake 
_ It is urged by the promoters of car ferry lines that there | Michigan, piled up by the surf along the shore, and hurled 
is no expense in getting a track ready. The right of way is | crashing against the frozen surface of Lake Huron. A change 
free, and it is not necessary to renew bridges, rails, ties or | of wind then sets the latter in motion, and the aggressor is 
ballasting. But on the other side of the ledger must be | forced back grinding and thundering. The fields of ice 
placed the loss of all local traffic. The steamers carry only | collide and break, and all along the meeting edges the 
through freight, in the handling of which there is always | smaller pieces are thrown above or forced under the larger 
sharp competition and little profit. | ones. With mortar made of seething spray and driving 
To make the car ferries a success it was necessary that ' snow the contending fragments are cemented into shapeless 














engine and used for demolishing windrows and working 
through grounded ice. 

The success of the St. Ignace in her difficult undertaking 
attracted a great deal of attention to her. The fame of her 
performance spread abroad to such an extent that Russia 
sent experts to examine and report on her ice-crushing 
qualities. So well were they satisfied, that negotiations were 
entered into between that Government and Mr. Kirby for the 
construction of several such ships. The contract for the 
work was ready for the signatures when the close of the 
China-Japan war, followed 17 rumours of the concession of 


railway privileges from China to Russia, brought matters to 4 
standstill, where they have since remained. 

The increased. traffic across the Straits soon made another 
steamer necessary, and the St. Marie has been added to the 
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service. This one came out in 1893, and is the largest of her 
class afloat. She is 302ft. long on deck, her keel is 269ft. 6in., 
peam 51ft. Gin, and moulded depth 24ft. Her gross tonnage 
is 1357°04, and her net tonnage 678°52. Like the St. Ignace, 
there isa propeller ateach end. The forward one is 10ft. 6in. 
in diameter, and is driven by a compound engine with 
cylinders 28in. and 52in. by 48in. The after one is 12ft. in 
diameter, and the cylinders of its engine are 32in. and 58in. 
by 48in. The hull is of wood sheathed with steel, and of very 


heavy construction. She carries eighteen cars on two tracks. | 


In 1893 the Toledo, Ann Arbor, and North Michigan Rail- 


way determined to reach across Lake Michigan from Frank- | 
fort to Kewaunee, and two car ferries were designed and 


puilt for the road by the Craig Shipbuilding Company, of 
Toledo. The steamers are named Ann Arbor No. 1 and Ann 
Arbor No. 2. The undertaking was bolder than that of 
crossing the Straits, for the distance is sixty-two miles, and 
Lake Michigan is subject to violent storms in that neigh- 
pourhood. Although the distance is greater, the route is 
really not such a difficult one for winter service as that at 
Mackinac, for the ice formations are less formidable, and 
there is more room to avoid bad packs. These steamers are 
not provided with bow propellers, and have been frequently 


hindered by shore ice. In other respects they have been | 


successful, and have proved that car ferries may be built 
capable of withstanding heavy weather in summer as well as 
of overcoming ice in winter. The steamers are 272ft. long, 
52ft. beam, have four tracks, and each steamer has a capacity 
of twenty-four freight cars at a load. They make about ten | 


| 


In view of the war talk indulged in so freely since President 
Cleveland succeeded in out-Monroing Monroe, it is noted that 
all the car ferry steamers may readily be turned into war ships 

| of great power. The hulls are all of unusual thickness, they are 

| very powerful, and their capacity for standing up under heavy 

| loads fits them for mounting large guns. They are easily 

| handled, and might in a very short space of time be converted 
into formidable coast defenders. 








NOTES ON BELTING. 

By Frep. W. Taytor, Philadelphia, Pa, 
| Tue following paper was presented at the New York 
| meeting of the American Society of Mechanical Engi- 
| neers. Although read three years ago, it is so complete 
a treatise on belting that its value remains unaltered, 
and it cannot fail to prove of interest to very many of 
| our readers :— 


In using belting so as to obtain the greatest economy and the 
most satisfactory results, the following rules should be obeerved :— 





{ } 


\Other types of 
\Oak tanned) 
Conclusions, and fullea| eather belts, 


leather belts | ribber belts. 





No. 
miles per hour, and remain in port about an hour to dis- | 1. A double belt, having an arc of 


charge one cargo and take on another. Later the steamers | 


have been operated between Frankfort and Gladstone, a dis- 
tance of ninety-nine miles, and between Frankfort and Meno- 
minee, @ distance of eighty miles. 

The chief competitor of the Toledo, Ann Arbor, and North 
Michigan is the Flint and Pere Marquette, which crosses 
Lake Michigan between Ludington and Milwaukee. The 
crossing is made by ordinary freight and passenger steamers 
adapted for winter navigation. Of course, the new departure 
of their rival was closely watched, and the result is that, after 
three years of competition, the Flint and Pere Marquette 
finds itself forced to order a car ferry, in addition to its 
already large fleet of cargo steamers. The new ferry will be 
the largest and most costly on the lakes. Her length will 
be 350ft., and she will carry thirty cars at a time. The new 
steamer will be operated between Manitowoc and Ludington, 
a distance of about sixty miles. 

One reason for this move is the fact that certain classes of 
freight cannot be promptly and safely transferred from car to 
steamer and back from steamer to car. The Flint and Pere 
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Marquette found that it could not compete with its rival for 


yume es sagt = OAS v2 
a 


contact of 180 deg., will give an 
effective pull on the face of a 
pulley per inch of width of belt 
0 ear an Rae 35 Ib. 30 Ib. 

Or a different form of same rule: 

1. The number of square feet of 
double belt passing around a 
pulley per minute required to 
transmit 1-horse power is 

Or: 

1. The number of lineal feet of 
double belting, lin. wide, passing 
around a pulley per minute re- 
quired to transmit 1-horse power 
is 85 Sarnia waite — Sa ERs 


80 sq. ft. 90 sq. ft. 


950ft. 1100ft. 


Or: 

1. A double belt, 6in. wide, running 
4000ft. to 4500ft. per minute, will 
WI fii ots. ~ ncn das hase) “has 

: 2 The belt speed for maximum economy should be from 4000ft. 

to 4500ft. per minute. 


30-H.P. 25-H.P. 
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3. The best distance from centre to centre of shafts is from 20ft. 


car lots of stoves, glass, crockery, light vehicles, threshing | to 25tt. 


machines, coal and lumber. The cost of sending these com- 


4, The faces of pulleys should be about 25 per cent. wider than 


modities by way of Chicago was very great, and nothing | their belts. 


remained but to build a car ferry or go out of that kind of 
carrying, 

The next route to be taken possession of by the ferries was 
the international one across Lake Erie, between Conneaut, 
Ohio, and Port Dover, Ontario. Two steamers, named 
Chenango No. 1 and Chenango No. 2 were built by the Craig 
Shipbuilding Company, of Toledo, and are operated by the 
United States and Ontario Steam Navigation Company. 
They are 296ft. in length, 52ft. beam, and each carries twenty- 
six freight cars. The route is about sixty-five miles long, and 
is made in summer at the rate of a little over thirteen miles | 
per hour. The steamers are equipped for ice-fighting, and 
the route will be kept open all winter. 

A new company is now being formed to place a line of 
ferries between Cleveland, Ohio, and Port Stanley, Ontario, 
and plans for the steamers are being prepared. 

The longest line of this kind on the lakes and the one em- | 
Ploying the most peculiar method of transportation is known 
as the Lake Michigan Car Ferry Transportation Company. | 
Its route is between Peshtigo, on Green Bay, and Chicago, 
bm runs down nearly the entire length of Lake Michigan, a 
pany of 240 miles. Huge barges are towed by a powerful 
ug, and the cars stand on the decks of the former without 
We, protection from the weather. The barges were built at 
Vest Bay City by James Davidson, and are 316ft. long, 44ft. | 

‘am, and each carries twenty-eight cars. In summer they | 
make two round trips each week, but no attempt will be | 
made to operate the line in winter. This line and the one 
soente Lake Erie have been in operation only a short time, 
ut the officials of both companies are well satisfied with the | 


results so far attained, and i : a | 
be doubled next summer, the capacity of the barge line will | 


5. When it is necessary to run night and day through the week 
without stopping, each important belt should be supplicd with an 
oe uae which can be tightened upon it while running, in case 
| of slip. 

6. Idler pulleys work most satisfactorily when located on the 
| slack slide of the belt about one-quarter way from the driving 


ulley. 
r 7. Belts are more durable and work more satisfactorily made 
narrow and thick, rather than wide and thin. 
It is advisable to use double belts on pulleys 12in. diameter, 
| or larger. It is advisable to use triple belts on pulleys 20in. 
diameter, or larger. It is advisable to use quadruple belts on 
pulleys 30in. diameter, or larger. 
9. As belts increase in width they should also be made thicker. 
10. The ends of the belt should be fastened together by splicing 
and cementing, instead of lacing, wiring, or using hooks or clamps 


| of any kind. 


11. V-splice should be used on triple and quadruple belts and 
when idlers are used. Stepped splice, coated with rubber and 
vulcanised in place, best for rubber belts. 

12. When practicable, belts should be tightened by moving one 


pulley away from the other. Countershafts should be mounted 
on frames, and raised in tightening vertical and diagonal belts. 
6 two pairs of 


13. Belt clamps having spring balances between 
clamps should v4 used ie Walghing the tension of the belt 
accurately each time it is tightened. 

14, hen it is impracticable to accurately weigh the tension of 
a belt in tightening it, it is safe to shorten a double belt din. for 
every 10ft. in length, if it requires tightening, when working, 
according to the ordinary rules, under a total load of 1111b. per 
inch of width, and giving an effective pull of 65lb. per inch of 
width. If it works under a total load of 541b., and effective pull 
of 26 lb., it is safe to shorten the belt lin, for every 10ft. of Jength, 
when it requires tightening. 

15. Belts should be cleaned and greased every five to six months, 

16, Belts should be tightened and repaired and cared for out of 


working hours by one man as far as practicable, careful inspection 
as to their condition being made at regular intervals. 

17. Double leather belts will last well when repeatedly tightened 
under a strain—when at rest—of 71 1b. per inch of width, or 240 lb. 
per square inch section. They will not maintain this tension for 
any length of time, however. 

18. If double leather belts are tightened while at rest to 71 lb. 
per inch of width, and subjected to an additional working load of 
65 lb. per inch of width, their tension will fall in two and one-half 
months so as to be, while at rest, 331b. per inch width, or 1061b. 
per square inch section. Their average tension during these two 
and one-half months being 461b. per inch width, or 1501b. per 
square inch section. Their average total load during these two 
and one-half months being 1111b. per inch width, or 3581b. per 
square inch section. These are the conditions under which belts 
work when tightened according to the ordinary rules. 

19. When double belts are first tightened to 711b. per inch of 
width, and then subjected to an additional working load of 26 1b. 
per inch of width, their tension falls in twenty-two months to 
21 1b. per inch width, or 68 lb. per square inch section. The 
average tension during this time being 28 lb. per inch width, 901b. 

r square inch section ; and the average total load being 541b. per 
inch width, 174 lb. per square inch section. These conditions are 
rather less severe on belting than the rules which we recommend 
as most economical, : 

20. The most economical average total load for double belting is 
65 lb. to 73 lb. per inch of width—i.e , 200 lb, to 225 lb. per square 
inch section. This corresponds to an effective pulling power of 
30 lb. per inch of width, and with rules No. 1 given above. 

21. Double leather belts, when treated with great care and run 
night and day at moderate speed, should last forseven years, when 
under average total load of 111 lb. per inch width, or 358 lb. per 
square inch section. They should last for eighteen years when 
under average total load of 54 lb. per inch width, 174 1b. per 
square inch section. A total load of 111 lb. per inch width corre- 
sponds to a pullin wer of 65 lb. per inch width. A total load of 
54 lb. per inch width corresponds to a pulling power of 26 lb. per 
inch width. 

22. The total life of belting, cost of maintenance and repairs, 
and the interruptions to manufacture caused by belts, are depen- 
dent upon the total load to which the belts are subjected, more 
than upon any othercondition. The other conditions chiefly affect- 
ing the durability of belting being: (1) Whether spliced or fas- 
tened with lacing or belt hooks. (2) Whether they are properly 
greased and kept clean, and free from machine oil. (3) Thespeed 
at which they run. 

23. The speed at which belting runs has comparatively little 
effect on its life until it passes t. to 3000ft. per minute. 

24. Ina machine shop, the average cost in dollars per double 
belt per year of service, including original cost and cost of main- 
tenance and repairs, proved to be 6°72 dols. for such belts as were 
used under the ordinary rules—111 lb. total load per inch of width, 
giving an effective pull of 65 lb. per inch of width—and the cost 
was found to be less than 5°70 dols. for belts under total load of 
54 lb., effective pull of 6 lb. per inch of width. 

25. The cost of all labour and materials used in the maintenance 
and repairs of double belts, added to the cost of renewals as they 
give out, through a term of years, will amount on an average per 
year to 37 per cent. of the original cost of the belts, if the belts 
are tightened according to the ordinary rules, and work under 
a total load of 111 1b. per inch of width, giving an effective 
pull of 65 lb. per inch of width. If, however, the belts are 
working according to a more economical rule, under a total 
load of 54 1b. per inch of width, and an effective pull of 26 lb. 
per inch of width, the annual cost of maintenance, repairs, and 
renewals amounts to not more than 14 per cent. of the first cost, 
probably less. 

26. The cost of maintenance and repairs of double leather belts 
amounts through a total life of 6:7 years—running night and day 
—to one and one-half times the first cost of the belts, when belts 
are working, according to the ordinary rules, under a total load 
of 111 1b. per inch of width, and are giving an effective pull of 
65 lb. per inch of width. When, however, the belts are working 
according to a more economical rule, under a total load of 54 Ib. 
per inch of width, and give an effective pull of 26 lb. per inch of 
width, the cost of maintenance and repairs, through a term of 
8:8 years, amounts to only 30°4 per cent. of their first cost. 

27. The total stretch of leather belting certainly exceeds 6 per 
cent. of the original length. 

28. The stretch during the first six months of the life of belts is 
36 per cent. of their entire stretch, in the case of double belts 
working, according to ordinary rules, under a total load of 111 Ib. 
per inch of width, and giving an effective pull of 65 lb. per inch of 
width. If, however, the belts are working according to a more 
economical rule, under a total load of 541b., giving an effective 
pull of 26 Ib., the stretch during the first six months is 15 per cent. 
of the entire stretch. 

29, A double belt will stretch ;4%, of 1 per cent. of its length 
before requiring to be tightened, when subject, according to 
ordinary rules, to a total load of 111 1b. per inch of width, and 
giving an effective pull of 65 1b. per inch of width. A double belt 
with total load of 54 Ib., effective pull of 261b., stretches ,%; of 
1 per cent, before requiring tightening. 

30. The most important consideration in making up tables and 
rules for the use and care of belting is how to secure the minimum 
of interruptions to manufacture from this source. 

31. The average double belt, when running night and day in a 
machine shop, will cause at least twenty-six interruptions to manu- 
facture during its life, or five interruptions per year, if the belts 
work, according to ordinary rules, under a total load of 111 1b. 

r inch of width, and give an effective pull of 65 Ib. per 
inch of width. If, however, they work according to a more 
economical rule, under a total load of 541b., giving an effective 
pull of 261b., then the interruptions to manufacture will not 
average oftener for each belt than one in sixteen months. 

32. In a carefully conducted experiment between different 
types of leather belts, made in a machine shop, lasting nine years, 
between forty and fifty belts being used, the oak tanned and 
fulled belts showed themselves to be superior in all respects except 
the coefficient of friction to either the oak tanned not fulled, the 
semi-raw-hide, or raw hide with tanned face. They lasted longer, 
caused fewer interruptions to manufacture, did not stretch 
unevenly, stretched less, cost less per year of service, required 
tightening only half as often, and gave less trouble when first 
started than their competitors. 

33. Belts of any width can be successfully shifted backward and 
forward on tight and loose pulleys. Belts running between 
5000ft. and ft. per minute, and driving 300-horse power. are 
now being daily shifted on tight and loose pulleys, to throw lines 
of shafting in and out of use. 

34. Shifting belts are much to be preferred to cut-off couplings, 
or friction clutch pulleys, for throwing heavy lines of shafting in 
and out of use. 

35. The best form of belt shifter for wide belts is a pair of 
rollers twice the width of belt, either of which can be pressed on to 
the flat surface of the belt on its slack side close to the driven 
pulley, the axis of the roller making an angle of 75 deg. with the 
centre line of the belt. 

36. Loose pulleys of the McCaffrey type would appear to be 
more durable than others, 

1. The problems in belting, while apparently at first sight so 
simple, are in reality so complicated, and so many considerations 
must be entertained in their solution, that most of us find our- 
selves continually forming new conclusions on the subject and 
revising old ones. The notes contained in this paper are offered 
not as a strictly logical and systematic treatise, but with a wish to 
present for discussion some rather disconnected conclusions arrived 
at from practical rather than theoretical considerations. 








2. It would appear from a study of the best experiments and 
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articles on belting, from which the rules and tables in common use 

have been deduced, that the chief consideration has been how to 

get the maximum of work from belting ; while, in making up 

belting tables, the two most important considerations—how to 

secure the minimum of interruptions to manufacture, and the 

maximum of durability—have not hitherto received due attention. 

The one consideration which should have more weight than all | 
others in making up tables and rules for the use and care of belting 

is how to secure the least possible interruption to manufacture 

from this source, 

3. It is the writer’s judgment that belts should be made heavier | 
and run more slowly than theory and accepted rules would indicate, | 
not only for the sake of reducing the belt bill in the long run, but | 
even more to avoid the frequent interruptions to manufacture. In | 
figuring the total expense of belting, and the manufacturing cost | 
chargeable to this account, I think that most careful observers 
soon come to the conclusion that by far the largest item in this 
account is the time lost on the machines while belts are being 
relaced and repaired. This is certainly the case even where the 
process of manufacture is such that any one machine can be 
stopped without affecting the running of its neighbours, but far 
more so in those establishments where the running of a series of 
machines is dependent one upon another, and the stoppage of one 
machine involves delays on others. 


A Nine YEARS’ EXPERIMENT ON BELTING.* 


4, While working as foreman of a machine shop, the tools of 
which were frequently driven to their maximum capacity, the 
writer became convinced that the belts, which were laced according 
to the ordinary rules, were a great source of loss to the company— 
not so much from the cost of the belting aud the labour of lacing as 
from the incidental delays to the machines, and the diminished 
output of the shop resulting therefrom. This was particularly 
emphasised when piece-work rates were established, requiring the 
machines to be driven hard and continuously. The belting was 
then shown to be by far the largest source of trouble in the shop. 

5. In looking into the experiments that had been made and the 
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method of tightening it was seldom necessary to resplice a belt, 


since 6in. to 10in. of stretch could be taken up in the belt, by 
gradually raising the countershaft, before resplicing became 
necessary. 

10. Belt clamps were used having spring balances between the 


| two pairs of clamps, so that the exact tension to which the belt was 


Society. The records of many of the individual belts are erratic 
in many respects, so that it is only by a series of averages that wo 
apparently can arrive at any reliable conclusions, 
| 21, The writer in this paper frequently uses the expression, “ the 
| ordinary rules of belting.” A glance at “The Use of Belting”, 
book in which Mr. John H. Cooper has carefully compiled all of the 


subjected was accurately weighed when the belt was first put on, | belting rules established by the best authorities abroad and in 


and each time it was tightened. 


this country—shows us that these rules present a wide range of 


11. Experience soon demonstrated about the length of time that | difference, the ratio of divergence between the lightest and heaviest 


each belt would run without requiring to be tightened, and at 
approximately regular periods the spring balance belt clamps were 
put on to each belt and the tension of same weighed, and the 
countershaft raised just enough to maintain the belt at its proper 
tension. For this reason, it was a matter of very rare occurrence 
that a belt slipped during working hours. And as the belts were 
generally tightened on Sundays—the shop working night and day 
—the minimum of delay was caused on the machines from this 
source. 

12. In case a belt slipped while the machine was in use, the man 
running it was never allowed to take it up. 
foreman, and one man—as far as possible—took care of all the 
belts. He received his orders from and made his returns in writing 
to the machine shop clerk, concerning time and materials used, 
tension of the belts, kind and condition of the splices, and nature 
of repairs made. 

13. The tension under which each belt was spliced was carefully 
figured so as to place it under an initial strain—while the belt was 
at rest immediately after tightening—of 71 lb. per inch of width 
of double belts. This is equivalent, in the case of oak tanned and 
fulled belts, to 192 1b. per square inch section; oak tanned, not 
fulled belts, to 229 lb. per square inch section; semi-raw-hide 
hide belts, to 253 lb. per square inch section ; raw-hide belts, to 
284 lb. per square inch section, 

14. At intervals of about three months for the first two years of 
the test, and after this time at intervals of about five months, each 
belt was scraped clean, and greased with the kind of dubbing 
recommended by the maker of the belt, 


of Results of Experiment in Leather Belting Lasting Nine Years. 








It was reported to the | 


| rules being as 1 to 4. By the expression ‘‘ the ordinary rules of 
| belting,” we refer to a mean of these various rules, which gives a 
double belt a pulling power of 65 lb. per inch of width, and places 
the most economical belt speed at between 5000ft. and 6000ft. por 
minute. In reading articles on belting, we note that there seems 
to be no uniformity in the use of terms to express the tension 
under which belts are tightened and the loads to which they are 
subjected while running. We therefore think it advisable to defing 
| the meaning which we attach to certain terms, When pulleys 
upon which belts are tightened are at rest, both strands of the belt 
—the upper and lower—are under the same stress per inch of 
width. By ‘‘tension,” ‘‘initial tension,” or ‘‘tension while at 
rest,” we mean the stress per inch of width, or square inch of 
section, to which one of the strains of the belt is tightened when 
at rest. After the belts are in motion and transmitting power, the 
stress on the slack side, or strand, of the belt becomes while 
that on the tight side—or the side which does the pulling—becomes 
greater, than when the belt was at rest. By the term “ total 
load ” we mean the total stress per inch of width, or square inch 
of section, on the tight side of belt while in motion. Thedifference 
between the stress on the tight side of the belt and its slack side, 
while in motion, represents the effective force or pull which is 
transmitted from one pulley to another. = the terms ‘ working 
load,” ‘‘ net working load,” or ‘‘ effective pull,” we mean the differ. 
ence in the tension of the tight and slack sides of the belt per inch 
of width, or square inch section, while in motion, or the net 
effective force that is transmitted from one pulley to another per 
inch of width or square inch of section. 


Cone Belts. 








Shifting belts. 
of 
“ A Average Average Oak Oak = S 
| Oak tanned . Raw of at of all tanned tanned — Raw A 
» and fulled. hide. hide. shifting cone and _not hide hide. 5 
= ee belts. belts. fulled. fulled. “ = 
26 | Average length of belts in feet 19 50 4 0 29 30 28 29 30 26) Length 
27 | Average width of beltsininches.. .. .. .. .. .. 5 5 $°50 4°84 3°8 3°82 3°31 4°5 8°75 | 27 Width 
28 Average thickness of belts in hundredths of an inch .. 37 28 "25 “31 31 37 “31 28 *25 | 28 Thickness 
29 | Average speed of belts in feet perminute .. .. .. 2. 1. ue we = _ — 1140 980 — i = = 29 | Speed 
30 | Percentage of belts still in use after nine years’ use (20 hours per day)* All* All 80 93 °33* 7 57 2 2 20 30, Still in use 
31 | Percentage of belts worn out during nine years .. .. .. .. .. .- None None 20 6°66 73 43 7 80 31 Worn out 
BS | ips a ee re ee i mee kc xs le tee eee ts 36°44 3 46°17 48°53 40°16 18°04 16°34 “ 22°4: 2°88 | 32) First cost 
83 Average cost per belt of cleaning, greasing, tightening, and repairing, in dollars .. . ae 9°80 & 14°66 14°86 12°23 27 24°27 19°18 | 31°18 86°05 33 Maintenance 
84 Average ratio that care and maintenance bears to first cost, percent... .. .. .. .. -- 0°27 5 0-31 0°34 0°30°4 1°50 1°49 1°42 1°39 1°65 34 Ratio 
85 | Average cost per belt of cleaning and greasing, in dollars... .. . E age 4°41 . 4°50 3°74 4°24 2°56 2°68 2°64 2°41 2°40 35 Greasing 
86 | Average cost per belt of tightening, in dollars salina 1°90 = 2°31 2°69 2°24 4°64 4°31 3°51 28 5°83 36s Tightening 
37 Average cost per belt of repairing, in dollars .. 3°37 2 7‘sl 8°42 5°75 19°88 17°27 13°03 23°53 27°90 | 37 Repairs 
88 | Average cost of belt grease used in dressing belts... e 10 cents per belt per year. Pp 38_—s Belt grease 
39 | Average cost of belt glue used in splicing and repairing = 13 cents) per belt per year. 39 | Glue 
40 cee ee er eee 9 2 9 8} 8's 6°7t 7°2 5°5t 8°5t 5°St | 40 Life 
41, Average cost in dollars per belt per year of service, including original cost and cost of = 
RR Me Ee SO a ae a Pe 5°13 = 6°76 6°87 5°70 6°72 5°64 5°9 6°30 9°98 41) Cost per year 
42 | Ratio that total cost per year of life of belt, as given in Item 41, bears to first cost of belt, g 
Se ae ae CRb Ss belt en Pech Ge. Gb se bc cs'l ee. ea oe we de SS 14 ‘a 14°6 15°S 14°2 $7°3 34°2 it 28 45°4 42 
43 | Total stretch of belts in inches, as entered in record}.. 119 Bi 169 17°3 15} 21°43 16°7 21 21°4 28 43 Stretch 
44 | Ratio of total stretch to total length of belt, per cent. t “02 ° 02°58 *02°7 *02°3} im 04°6 *06°2 06 °6 07"S 44 Stretch 
45 Average number of times each belt required tightening! .. .. .. .. 0 .. 0 1. «eee 2-66 = 3°6 3} 14°5} 12 12 16 20 45  Tightened 
46 | Tension in pounds per inch of width to which belts were strained each time that they > 
PNG ERE ely bia diet hese ine cine ean Soastoa ie, Cex’. nese, wey AS ae 71 =| 71 71 71 71 71 71 71 71 46 Initial tension 
47 Tension in pounds per square inch of section of belt to which belts were strained each time PS) 
op eet te et ie ae, GOT fg Sy ie, a ee ED aN eS ee 192 ®& | 253 284 239 239 192 229) 253 2st 47 When at rest 
48 | Average strain in pounds per inch of width of belt to which the tension of belts had fallen z 
when they required tightening Pe eae eer ea ee ee ee 22°7 3 21°5 19°3 air 32°9 37°6 ) 29 34°3 48 Fall in tension 
49 Average strain in pounds per square inch of section of belt to which tension of belts had 3 
fallen when they required tightening .. .. .. .. .. 1. «ce cs es co co os 61 na i7 i7 68 106 102 97 106 133 4) 
50 | Average net (estimated) working load in pounds per inch of width of belt. This is the S 
effective pull per inch of width which the belts were supposed to give on the rim of 2 
a Sc ene Peer ee nae a cs ee te ca NG, gk Ge ee ae 26 P| 2¢ 26 26 65 65 65 65 65 0 Working load 
51 Average net (estimated) working load in pounds per square inch section of belt .. .. .. 70 z 93 104 S4 210 175 210 232 260 51 
52 (Estimated) average tension in pounds per inch of width of belt, exclusive of working load. . 32 @ | 26°5 28°5 28 4 49 44 43 47 2 Average tension 
53 (Estimated) average tension in pounds per square inch section of belt.. .. .. .. .. . 86°4 a 95 1l4 90 1b 133 142 154 188 53 When at rest 
54 Average total (estimated) load (including working load and tension) in pounds per inch Re 
Re ee eer eee te ee eet Bara P ae Voy fay 58 S | 525 54°5 4 111 14 109 108 102 54| Total load 
55 Average total load in pounds per square inch section of belt (estimated) .. .. .. .. .. 157 B | 188 2 174 358 308 351 385 405 05 
56 | Average number of months from the time that belts were tightened to a tension of 71 Ib. 2 
per inch of width until they required re-tightening Se ae ee 32 2 12°9 21 22 2°52 4°41 1°30 1°66 2°71 56, Time between tighteninz 
57 Average number of inches that each belt stretched from the time it was tightened until it = 
ee en ER FE PN LE ee ae ae ee 4°48 z 5°31 5°56 §°11 1°55 1°52 1°82 1°43 1°45 57 Stretch 
58 Ratio of stretch between tightenings to total length of belt, percent... .. .. .. .. .. 0°73 0°83 0°87 0°81 0°47 0°41 0°61 0°40 0°47 | 58 Stretch 
59 | Average stretch per belt in inches that takes place in first six months .. .. .. .. .. Nonerecorded 3°2 3°3 2°2 7's 3°08 7°8 67 14 oY “Stretch 
60 | Percentage of the total stretch of belt that takes place during the first six monthst .. .. — 19 19 14°6} 36} 15°4 37 31 50°6 | 60 | Stretch 
61 | Average number of times each belt was tightened or repaired Ne Siege Re, Tee 5° 9°27 10 6°6 32 29 26 37 40 61 Interruption to manufacture 
62 | Average number of times per year of life of belt that it was either tightened or repaired 0°6 times 1°03 1°18 0°75 5 timest 4 i‘7t 4°4t it 62 
* An examination of the shifting belts still in use shows them to be practically about as good as new, while the cone belts still in use are nearly worn out. 
+ Among the cone belts, two oak tanned not fulled, five semi-raw hide, and one raw hide belt stretched unevenly, and were returned to their makers a few months after being put into use, and these were not taken 


into consideration in the averages of Item 40, although they were considered in averaging Item 30. 
{ I do not consider the data regarding total stretch of cone belts as at all reliable. 


+ 


was carelessly kept, since frequently the belts (see Item 45) were tightened at the same time that they were repaired; the total stretch of the cone belts (see Item 43) certainly exceeded that given in t 
regarding the stretch of belts given in Items 57, 58, and 59 is reliable, as only instances concerning which there was no question were considered in making up the averages. 


articles that have been written on belting up to this time, it was 
found that all carefully conducted and recorded experiments were 
of short duration, their chief object being the determination of the 
co-efficient of friction, But of equal importance in formulating 
rules for belting is the knowledge of what tension can be surely 
maintained through a term of months, or what elements chiefly 
affect the durability of belting ; yet these considerations appear to 
have been rather neglected by experimenters, Very little infor- 
mation could be obtained either as to the cost of maintenance of 
belts, or in regard to the interruptions to manufacture from belting, 
when used under known and uniform conditions as to tension and 
general treatment. 

6. Believing that reliable information on these points could 
only be obtained by means of an experiment lasting through a 
term of years, the writer was fortunate in having the opportunity 
of making a trial of this sort ; and although at the end of nine years 
the experiment is not finished, still it has proceeded far enough to } 
enable him to form conclusions which are interesting, and, it is 
believed, useful. 

7. In 1883 and 1884 the writer superintended the design and 
erection of a new machine shop, in which many of the machines 
from an old shop were used, 

8. As a result of experience in the old shop, the tight and loose 
pulleys on the countershafts were made much larger in diameter 
and of wider face, so that the belt power from main line to counter- 
shafting was made about two and one-half times as'great as formerly, 
All belts were made endless by splicing, glueing, and pegging, 
instead of lacing or hooking, and double belts were used throughout 
the shop. It was found impracticable in most cases to alter the | 
driving pulleys from the countershaft to the machine, since gener- | 
ally cone pulleys were used. 

9. In all cases the countershafts were mounted on independent 
frames, which could be raised and lowered in tightening the belts | 
by the interposition of wooden packing pieces of varying thickness | 
between the frames and the supporting stringers overhead. For | 
this purpo:e standard packing pieces, varying by eighths of an 
inch in thickness, were always |:ept in the tool room. With this 





periment was made in the machine shop of the Midvale Stcel 





* This ex 
Co., of Philadelphia, beginning n 1884 and lasting until 1893. During 
the first six years the experime..t was under the direction of the writer, 
while he successively occupies the position of foreman of machine shop, 


master mechanic, head of the draughting room, and chief engineer, after 
which time it was carefully conducted by his successor. | 


15. An accurate account was kept of the original cost of each 
belt, and every item of expenditure, both for labour and materials 
used in the maintenance and care of same; also the exact stretch 
of each belt was recorded, and its method of treatment 
throughout. 

16. Having determined upon the above method of treating the 
belts before building the shop, the writer concluded that this 
would afford an excellent opportunity for testing several types of 
leather belting. He therefore selected what he believed to be the 
four leading types of leather belts, choosing the firm with the best 
reputation for each type, and used the types in about equal numbers 
through the shop. Asthe shop contained a good many machines of 
the same kind, which were run under the same conditions, it was 
possible to subject the competing belts to practically the same 
conditions. The makers were all informed of the nature of the 
test which was to be made, and were given plenty of time in each 
case to make the best belts of their types, so that none but first- 
class belts of their kinds were used. 

17. The following were the types of belts selected :—(1) Oak 
tanned and fulled leather. 
Semi-raw-hide, (4) Raw hide with surface tanned. 

18. In considering the results of this test, it should be borne in 
mind that the belts called ‘‘ shifting” are those running from the 
main line of shafting to tight and Joose pulleys on the countershafts, 


(2) Oak tanned but not fulled. (3) | 


and that these belts were used so as to have about two and one- | 


half times as great transmitting power as the ordinary belting 


rules would demand ; while the ‘‘ cone” belts, extending from the | 
countershaft to the machine, are used according to the ordinary | 


rules for belting. 

19. Below will be found a summary of the results of the test 
obtained from a study of the records. In considering these 
averages, it should be bs 


rne in mind that the test was begun in | 


None of the oak tanned and fulled belts stretched unevenly. ; : } ; 
For the first few years the records of stretch were accurately kept, but when the belts began to require repairs, this p tion of the record 


1e table. The data 


22, Inexamining the summary of the following table, please bear 
in mind that shifting belts were so used as to be subject to a net 
working load only ;4; as great as that of the cone belts—see 10 and 
18. Each style of belt was, however, tightened repeatedly to the 
same tension—71 lb, per inch of width. All belts were double 
leather. The cone belts were supposed to give an effective pull 
on the pulley of 65 1b. per inch of width, and the shifting belts 
26 lb. 


23. Originally about fifty belts were started in this experiment, 
but only — were found available for making up the averages 
given beneath. 

24. The shifting belts vary in dimensions from 39ft. 7in. long, 
3°bin. wide, ‘25in. thick, to 51ft. 5in. long, 6‘5in. wide, °37in. 
thick. Cone belts vary in dimensions from 24ft. 7in. long, 2in. 
wide, ‘25in. thick, to 31ft. 10in. long, 4in. wide, ‘37in. thick. 


25. The shifting belts vary in speed from 565ft. per minute to 


1570ft. per minute. Cone belts vary in speed from 225ft. per 
minute to 1340 per minute. 

63. In considering the above table, the most interesting and 
important fact noticeable is the superiority of the shifting to the 
cone belts in every respect except first cost (32) and this supe- 
riority is even much greater than the figures would indicate, since, 
generally speaking, the cone belts which are still in use are 
nearly worn out, having reached a point at which it is doubtful 
whether it pays to repair them, while the shifting belts are, to 
all appearances, in almost as good condition as when they first 
went into use, and should last twice as long as they have already. 

64, I think it would be safe to say that the life of the shifting 
belts will be three times that of the cone (see 30 and 40, with 
foot notes), and already the total cost of the shifting belts per year 
of service is less than that of the cone (see 41). : 

65. A comparison of the first cost of the belt (32) is scarcely fair 


1884, since which time—for about nine years—the “‘ shifting” belts | to the shifting belts, since, owing to the location of machines, 


have been run on an average twenty hours per day, while the 


“cone” belts have not received quite such steady use, since the | 


machines were stopped while work was put on and taken off, and 


they have been occasionally idle owing to a lack of work. Still, | 


they have certainly been used much more steadily than those in 
the average machine shop. 

20. It is tobe regretted that the records, giving the exact details 
of the cost of repairs, tightening, and stretch, &c., of each belt, 
are so voluminous as to prevent their publication. They would, 
however, fill nearly one-half of a volume of the ‘‘ Proceedings” of the 


the cone belts are only two-thirds as long as their competitors (26). 
(To be continued.) 








Ir is stated that the President of the Board of Trade 
has promised to appoint a departmontal committee to consider the 
whole question of ventilation as affecting the underground rail- 
ways of the metropolis, We suppose underground travellers may 
not expect any benefits from this committee during the forthcoming 
summer, 
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FAMINE WORKS IN INDIA.—_THE NIRA IRRI- ira Canal, one of the most important, and one also 
GATION CANAL possessing much originality and speciality of design. 

: bipiipa lice In years of famine, as a rule, the local fall of rain in 

Te famine now threatening the Bombay Deccan im- the Eastern plains of the Deccan is deficient, and no 
parts to a description of one of the largest irrigation water supply except that obtained from rivers rising in 
works designed for famine-relief purposes in that presi- the ranges of the Western Ghaut mountains can be 
dency a special interest. depended upon. These rivers are fed by the unfailing and 
Owing to the frequent failure and general uncertainty of plentiful precipitation on the slopes, spurs, and plateaus 
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Fig.3. 
HEAD WORKS OF THE NIRA CANAL 
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ms rainfall in the Eastern districts of the Deccan in| of the Ghauts, of the moisture brought up by the 
sag past, a considerable number of irrigation schemes | south-west monsoon, and, though fluctuating, this supply 
ave been Investigated, and many carried out to construc- | never entirely fails. Works, therefore, which arrest or 


tion, From these we select as a typical example the | store up a considerable portion of the discharge of these 









| in preference to one lower down, where the river bed 


rivers at high levels, so as to command an extensive area 
of cultivable land in the more arid tracts, are held to be 
the only true protection against famine. 

With this view, the course of the river Nira —pro- 
nounced Neera—was examined in 1864. An index map, 
Fig. 1, of this part of the country shows the works pro- 
posed on the river; and for comparison, also the system 
designed and adopted for the sister niver, the Moota, in 
the adjoining valley is indicated on the same 
map. 

It was found that a eanal taken from a point 
of the river below Shirwal, at Vir, would 
command in its length an extensive area of 
irrigable land in the famine-threatened country 
which lay east of Baramatti and between the 
Nira and Bhima rivers, a part of the country 
invariably needing protection in the event of a 
deficient or capricious rainfall. The preliminary 
surveys were commenced in 1868, under the 
orders of Colonel Fife, R.E., Superintending 
Engineer for Irrigation, and complete designs 
and estimates were drawn up by Mr. J. E. 
Whiting, M. Inst. C.E., in 1871. Thescheme was 
not formally sanctioned till ten years later on, 
but in 1876, and again in 1879, the earthworks 
were commenced for the employment of the 
people suffering from distress caused by the 
high prices of food succeeded by the failure of 
crops through the ravages of field rats. In the 
meantime some of the masonry works were 
proceeded with provisionally, but no satisfactory 
progress was made till in 1881, when the sanc- 
tion of the Secretary of State for India was 
obtained to the complete scheme being under- 
taken from the Grant for Protective Works. 

Mr. Whiting’s designs provided, at a cost of 
Rs. 54,75,535, for a weir across the Nira at the 
village of Vir, and a canal on the left bank 
of the river 129 miles long, discharging 945 
cubic feet per second at its head, together with 
a great storage reservoir at Bhatghur, on a, tribu- 
tary of the Nira, about 19} miles above the 
weir. It was arranged to carry out the project 
in three stages—(1) The canal, with a carrying 
capacity in the first instance of 455 cubic feet 
per second ; (2) the storage reservoir; (3) the 
complete scheme, with the enlargement of the 
canal when the development of irrigation proved 
the necessity for doing so. Later on certain 
improvements of design were either ordered or 
found to be advisable, the chief being a reduc- 
tion of the full discharging capacity of the 
canal to 760 cubic feet per second, and its length 
to 103 miles, and an increase of storage in the 
reservoir. These alterations brought the final estimates 
for the project to Rs. 57,42,606, to which the formal 
sanction of the Government was accorded. 

The headworks of the canal at Vir, Fig. 2, consist of a 
weir built across the main river, at right angles to its 
direction of flow, curving round to the east through the 
left bank, so as to cut-off and include a large tributary 
stream from the Purandur range, and which falls into the 


| Nira at this point. At this end of the weir the head sluices 


or regulators of the canal are placed, and the canal leads 
off slowly diverging from the river. Subsidiary weirs are 
constructed below the main weir, their object being to 


| back up the water against the toe of the main weir, and 


thus to provide a water cushion to protect the rock founda- 
tions from the effects of the cascade of falling water during 
floods. These subsidiary weirs are of a much less height 
than the main weir, and their positions are regulated by 
considerations as to height of overfall and economy of 
foundations. 

The site of the main weir was chosen after much con- 
sideration and discussion, the higher position being chosen 
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narrows, on the grounds that the flood level would be 
less interfered with in the case of the longer weir, the 
cascade would be less, and the backwater would extend 
a shorter distance up the river, as well as submerge 
less of the land on either bank—as it is, the bridge at 
Sherwal carrying the main north and south road of the 
presidency had to be raised 8ft.—the head sluices would 
be more favourably situated, and the foundations of the 
weir, being at a higher level, would present less difficulty 
in construction. 

The main weir, Fig. 2, has a clear overfall of 2273ft., 
its crest being 42ft. above the original bed of the 
river. The breadth of the crest is 9ft., and of the 
base 26ft. The up stream batter of the wall is 1 in 40 and 
of the down stream 1 in 3 for the upper 29ft., and 1 in 2 
below this to the foundation. At its south end the weir 
abuts on the bare rock, which forms the right bank ‘of 
the Nira River. At its east end it joins the cross wall, 
forming the head regulator of the canal, and which 
screens the canal from the floods of the river. The base 
of the weir up to 26ft. from the crest is built in heavy 
rubble masonry, the rest being of concrete carefully 
rammed between faces of rubble, 2}ft. thick on the 
down-stream and 2ft. on the up-stream. The crest is 
curved on the up-stream edge to improve the coefiicient 
of discharge, and is capped with rubble paving Qin. thick. 
Masonry was used throughout the whole wall where the 
actual river bed was crossed, as it was considered that 
when fresh it would offer more resistance than newly-laid 
concrete, in the case of the work being overtaken by a 
sudden flood during construction. 

Two scouring sluices are placed in the extreme east end of 
the weir, close to where it abuts on the regulator or screen 
wall, they are 3ft. wide by 4}ft. high, and their sills are 12ft. 
below the weir crest, that is 3}ft. lower than the canal 
sluices, their object being to keep the latter clear of silt. 
These have proved very effective. However, experience has 
shown that four sluices at a still lower level of 2ft. would 
have been better. 

No extraordinary difficulties were met with in founding 
the works, but springs and a dyke of soft stuff with large 
boulders gave some trouble. A culvert was built over 
the principal spring, and the footings of the dam widened 
at the place to give additional strength, the other springs 
were kept down by a centrifugal pump. The work being 
carried on only during the dry season, when the stream of 
the river was small, no cofferdams were necessary, and 
the current was trained from side to side by earthen 
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Fig. 4—STABILITY DIAGRAM 
On occasions sudden freshes did some mischief and 
retarded the work. particularly in the cutting of 53ft. deep, 
where the foundations passed through the bank between 
the two rivers. Here the floods filled up the foundations 


with masses of earth and silt. The weir was successfully 
founded everywhere into the solid rock, after which the 
waste excavation at the down stream toe was filled up to 
the surface of the rock with concrete, to prevent any 
action of the water on the rock bed close to the founda- 
tions of the masonry. 

The principal subsidiary weir extends right across the 
river, at a point 1040ft. down stream from the main weir. 
It is 615ft. long and 9ft. wide at top, the faces battering 
uniformly at 1 in 4 for the full height of 20ft. over the 
river bed level. In the middle the crest is horizontal for 
280ft., sloping up at the two ends at an inclination of 
1 in 30, with the object of obtaining a greater depth of 
discharge, and so a higher back water against the main 
weir. After the monsoon floods have subsided the top of 
the weir is arranged as a road, for the use of the inhabi- 
tants to cross the river by. 

The highest flood discharge of the river was calculated 
to have been 1,58,000 cubic feet per second from a 
catchment basin of 700 square miles. The main weir 
was calculated to discharge this maximum flood with an 
uniform head of 7ft. over its entire length, and this again 
the subsidiary weir would pass with a head of 20ft. 

The diagram, Fig. 4, shows the stability of the main 
weir under the most unfavourable conditions—barely 
possible—that is, when the sudden passage of the full flood 
is limited to the portion of the main weir lying directly 
across the Nira River. Under these circumstances, the 
head over the crest would be 11ft., and the vertical 
pressure at the outer-toe wall 68-8 lb. per square inch, 


while the combined resultant falls within the middle- 
third of the section at the base. The average weight of 
the materials taken in this calculation is 160 1b. per eubic 
foot. 

The material for the construction of the weirs was 
procured close at hand. Stone—blue trap—from surface 
quarries on the right bank of the river was run down 
to the works on a line of light rails, the empties being 
hauled up by the loaded trucks, attached to a wire rope 
passing round adrum. Lime from ‘‘ Kunkur ’—nodular 
limestone—gathered from the surface of the fields and 
the banks of the rivers. Heavy rain washes away the 
soil, leaving the Kunkur, varying in size from «a pea to 
that of a walnut, exposed on the surface, when it is 
collected by simply brushing it into heaps, ready for 
carriage to the works by carts, donkeys, or coolies, 
burnt with charcoal, coal, or coke, and locomotive 
cinders in kilns on the works. The lime produced was 
of an exceptionally superior character, and _ highly 
hydraulic. The kilns were either of the ordinary over- 
ground type, or those classed as under-ground, formed 
by excavating holes, 8ft. to 10ft. in diameter and about 
12ft. deep, close to the stcep face of one of the ravines 
on the banks of the river, where the earth was hard; a 
small tunnel was then run in from the face of the ravine 
for firing and drawing purposes. No lining was required, 
except at the top edge, to keep the surface soil from 
tumbling in; this class of kiln was found to possess 
considerable advantages over the ordinary one. 

Sand was obtained, as is usual in the country, from the 
river bed; it was, therefore mostly rounded and water- 
worn pebbles, but was washed carefully before being put 
into the mills. The mortar, in the proportion of one lime 
to two sand, was made either in the native ‘‘ Ghani” 
of a somewhat improved pattern actuated by bullocks, or 
in English mortar pans driven by steam. The lime was 
carefully ground in the mills for some time before intro- 
ducing the sand, an expedient found to be of the greatest 
practicalimportance. Briquettes of the mortar, 2in. cube, 
having a proportion of one lime to one sand, tested on the 
work after six months, resisted a compression of 1580 1b. 
on the square inch; and another of one lime to four of 
sand, crushed at a little over 4001b. on the square inch, 
thus indicating the superior character of the lime. 

The concrete, in the proportion of three of mortar to 
six equal parts of broken stone shingle and pebbles, was 
mixed in Messent’s mixers, or by hand, being turned over 
at least seven times. The strength of some of this 
concrete was found to be in one year between 324 1b. and 
441 lb. per square inch. 

(To be continued.) 








MATTHEWS’ PATENT DEEP BORE-HOLE PUMP. 





Iy all large manufacturing centres the question of an ample 
and cheap water supply is necessarily a matter of considerable 
importance; the accompanying illustration is taken from 
a photograph of a specially-designed pump which has recently 
been put down by Mr. Thomas Matthews, of the Imperial 
Ironworks, West Gorton, Manchester, to meet the require- 
ments of a local ice-making factory. In general design it is 





constructed on the principle of his patent deep bore-hole 
pumps, with which Mr. Matthews has been very successful in 
obtaining large and independent water supplies for many 
works, not only in the neighbourhood of Manchester but in 
other parts of the country. This pump, which is placed 
155ft. down the bore hole, and is 9in. diameter, with a working 
stroke of 2lin., will run at a speed of 45 revolutions per 
minute, lifting about 12,000 gallons per hour. The bucket is 
always submerged to a depth of about 50ft., and in conse- 
quence of this, by a simple arrangement, no bottom clack is 
needed, this feature enabling the pump to deal with large 
quantities of sand, the one illustrated having, it is estimated, 
drawn out from fissures in the red sandstone several tons of 
sharp sand, which have been pumped through into the street 
beyond. 

Another special feature in connection with this pump is 
that it is driven direct on the crank shaft from the main 
shaft by three 2in. ropes. The pump is of the bucket-and- 
plunger type, and judging from the steady running of the 
ropes, it would not only seem to be very evenly balanced, but 
the plan of driving direct by ropes would appear to possess 
the advantage that shock on the centres is to a large extent 
modified, 








A TERMINUS railway station and a railroad along the 
coast leading to the districts of Ghilan and Mazanderan are pro- 





jected by the Russian Government, 


ANNUAL MEETING OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 

Tue forty-fourth annual meeting of the American Society 
of Civil Nngineers was held in New York city on January 
20th and 21st, but was not of particular interest from g 
technical point of view. There were ninety-eight ney 
members admitted during the year, making a total member. 
ship to December 31st, 1896, of 2018, classified as follows :— 
Honorary members, 8 ; corresponding members, 3; members, 
1252; associate members, 282; associates, 82; juniors, 318 - 
fellows, 41; subscribers, 32; total, 2018. 

The financial report showed receipts amounting to £13,625 
(including the balance in hand of £3630 from 1895), and 
disbursements amounting to £11,334, leaving a balance jy 
hand of £2291. A considerable part of the report of the 
board of direction referred to the new society house, a view 
of the adopted design of which has been published in Tyy 
Encinerr, The contract for the construction of the building 
was let in October to Mr. C. T. Wills at £17,355. In order 
to induce further subscriptions to the building fund, the 
board has decided to issue in handsome book form an address 
given by the secretary, dealing with the origin and history 
of the society, and illustrated by engravings of past presidents, 
This will be sold on subscription at a price which will leave a 
good profit for the fund. 

None of the standing committees had reports to present, 
and a proposition to appoint a special committee to formu. 
late a standard method of manipulation for. tests of cement 
was adopted unanimously. The Society’s recommended 
standards of tests of cement are widely recognised and used, 
but all specifications for tests fail to provide for differences 
on the part of different operators, and the aim of this addi- 
tional work is to eliminate as far as possible the “ personal 
equation,” so that tests of the same cement made by different 
persons or at different testing laboratories may give approxi- 
mately uniform results. 

The awards of papers presented during the year were an- 
nounced as follows :—The Norman gold medal to Mr. J. E, 
Greiner, for a paper on “ The Life of Iron Railroad Bridges ;” 
the Rowland prize to Mr. H. Coppee, for a paper on “ Bank 
Revetment on the Mississippi River.’ The election of officers 
resulted as follows :—President, Benjamin M. Harrod, of New 
Orleans. Vice-Presidents: Colonel George H. Mendell, of 
San Francisco; and John T. Wallace, of Chicago. Directors ; 
Rudolph Hering, of New York; James Owen, of Newark; 
Henry G. Morse, of Wilmington ; Benjamin L, Crosby, of St, 
Louis; H. S. Haines, of Atlanta; and L. M. Johnson, of 
Eagle Pass. Treasurer, John Thomson, of New York. 

In the evening of January 20th, Mr. Hunt, secretary of the 
Society, delivered an address on the origin and growth of the 
Society, which address will be amplified and illustrated, and 
published in book form, as noted above. 

On January 21st a large party visited the new Croton 
Dam for fhe additions] water supply of New York city, 
work on which is now in progress. The site of the dam is 
near Croton Landing, thirty-five miles from New York, and 
the party was taken out by a special train on the New York 
Central Railroad. The inspection of the work was conducted 
under the supervision of Mr. Alphonse Fteley, chief engineer 
of the Croton Aqueduct Commission. 

The nine dams now built in the Croton watershed are 
erected on tributaries of the main river, leaving more than 
one-half of the watershed, which is in all 360 square miles, 
without any means of collecting the surplus water of the 
river, with the exception of the Croton Lake, formed by the 
Old Croton Dam, which is far too small to answer the pur- 
pose. The New Croton Dam, which is situated at the lowest 
point of the available watershed, is built for the purpose of 
retaining all the surplus water which cannot be collected by 
the upper dams. The reservoir formed by it is to havea 
capacity of 32,000,000,000 gallons, thus raising the capacity of 
the total storage system to 75,000,000,000 gallons. The esti- 
mated average daily capacity of the watershed in a dry year 
is 280,000,000 gallons per twenty-four hours. The available 
storage behind the new dam is limited to the upper 50ft. of 
the reservoir, the great height of the dam being rendered 
necessary by the fall of the river. 

The dam is built on rock, the foundation of which is 
gneiss on the northern side, and limestone on the southern 
side, the point of meeting being under the location of the 
old river bed. The disintegrated rock at and near the surface 
had to be removed to a considerable depth in order to secure 
a sufficient foundation. The dam is to be built mostly of 
masonry, with an earth embankment on the south side. The 
bywash over which the water is to flow is on the northern 
hillside, where a channel has been excavated in the rock for 
the purpose. 

The necessity of securing a firm foundation for the dam 
has caused a very large excavation, which, owing to the poor 
quality of the rock, has extended to a general average of 
over 80ft., with occasional depths of 100ft. to 110ft. below 
the original bed of the river. About 35,000 cubic yards of 
masonry are now laid in the main excavation. 

In order to protect the excavation from the river, a channel 
has been excavated on the north side, and the river is diverted 
by temporary dams built above and below the work and con- 
nected with the channel wall. The maximum flowing 
capacity of that channel is estimated to be 18,000 cubic fect 
per second, the largest flow on record for the last fifty years. 
More than one-half of this flow took place in the spring of 
1896, without causing any damage to the excavation below. 
The width of the dam at the lowest point is 200ft. The 
height above the old bed of the river is 160ft. The height 
above the lowest point of the foundation is 270ft., the length 
of the masonry part of the dam is to be 700ft., the length of 
the embankment on the south side, nearly 400ft. 

In the evening of January 21st there was a largely attended 
reception held at the Waldorf Hotel, New York. 








Tue Huu anv District INSTITUTE OF ENGINEERS AND Naval. 
ARCHITECTS.—On Monday evening, the 25th ult., the members of 
the above institution assembled at the Institute Rooms, Bond- 
street, to hear Mr. D. N. Quiggin, of Liverpool, read a paper on 
‘Evaporators and Feed-water Heaters, with Results of some 
Trials,” the President, Mr. R. Pawley, being in the chair. The 
paper was interesting and instructive, and demonstrated the need 
of feed-water heaters and evaporators being fitted on almost all 
present-day steamers. A number of carefully prepared diagrams 
illustrated the chief points of the paper. A good discussion fol- 
lowed, in which the following gentlemen took part :—Messrs. R. 
Pawley, E. Tindall, W. B. Dixon, A. H. Tyacke, J. B. Hutchinson, 





A. N. Somerscales, W. H. Brodrick, and G. H. Strong. At the 
close a vote of thanks was accorded to Mr, Qiggin, 
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RAILWAY MATTERS. 


Ir is stated that the Government have decided to f ur- 
ther open up North-West Ireland by constructing two light rail- 
ways under the Balfour Act, at a cost of £390,000, These projects 
will be in the nature of extensions, one line running from Letter- 
kenny to Burton, vié Kilmacrenan, Creeslough, and Gweedore, and 
the other from Buncrana to Carndonagh. 


Av a special meeting of the proprietors of the Highland 
ltailway Company, it was resolved to apply to Parliament for power 
to double about seventy-six miles of line from Inverness to Perth 
and other extension works, estimated not to exceed, with interest, 
£174,750; and also to ask power to construct a new line from 
Inverness to Fort Augustus, a distance of thirty-one miles. Tor 
the latter scheme the capital proposed is £400,000, with further 
powers to borrow to the extent of two-thirds, 


In answer to a question in the House of Commons 
on Monday last, Mr. Chamberlain said the work of constructing 
the Sierra Leone Railway was commenced at the end of 1895. 
Since then the terminal depdt at Freetown, with landing pier, 
workshops, and quarters, has been completed, twenty-one miles of 
the line have been surveyed, the earthworks and bridges for four 
and three-quarter miles have been finished, and the permanent way 
laid for three miles, It is expected that a considerable section of 
the railway will be open for traffic in June, 1898. 


Tue report of the travelling sub-committee of the 
Sheftield Corporation Tramways Committee on the most suitable 
method of tramway traction for that town has just been issued. 
While recommending the overhead electric system for certain 
sections and gas motor cars on others, the committee do not advise 
a hurried action being taken in view of devclopments and improve- 
ments which are constantly being introduced. In search of 
information the committee visited .Vienna, Buda-Pesth, Milan, 
Brussels, Liége, Paris, Rouen, and several English towns, 


Tur Light Railway Commissioners have arranged the 
following dates and places for their further inquiries into the 
schemes for projected light railways, which have been deposited 
at the Board of Trade:—February 5th, at Great Northern Hotel, 
Leeds, to inquire into the East and West Yorkshire Union Rail- 
way; February 12th, at Yarborough Hotel, Grimsby, to consider 
the Grimsby and Salt Fleet Railway; February 17th, at the Crewe 
Arms Hotel, to consider the Crewe Light Railways ; and February 
18th, at Newcastle-under- Lyme, Staffordshire, to hear evidence in 
regard to the Potteries district railways. 


To-MORROW, Saturday, a presentation will be made to 
Mr. RK, Johnson, engineer, Great Northern Railway, on his retire- 
ment. Part of the presentation is an eight-day quarter clock 
chiming the Westminster chimes on fine-toned gongs, and with an 
alternative chime of eight bells (known as the Whittington chime), 
the hours being struck on a fine deep-toned gong. ‘The case, of 
artistic design, is executed in walnut wood of the finest grain, and 
in two colours, enriched by very handsome carved panels, and the 
whole is mounted ona fashy-catved bracket of a design in harmony 
with the case, and forms an artistic specimen of English workman- 
ship, ‘The company’s clockmaker, Mr. John Walker, is responsible 
for the manufacture of the clock. 


ArTeR much disputing, and a small strike, the marine 
engineers of the Australian coaling trade have been pacified as 
follows :—For vessels with engines under 100-horse power : First 
engineer, £20 per month ; second engineer, £16; third engineer, 
£14, For vessels with engines under 150-horse power : First engi- 
neer, £21 per month ; second engineer, £16; third engineer, £14. 
For vessels with engines under 200-horse power: First engineer, 
422 per month; second engineer, £17; third engineer, £14; 
fourth engineer, £12, For vessels with engines under 250-horse 
power: First engineer, £24 per month; second engineer, £18 ; 
third engineer, £15; fourth engineer, £12. For vessels with 
engines over 250-horse power: First engineer, £25; second engi- 


neer, £18; third engineer, £15: fourth engineer, £12. We are 
unable to say how the power of the engines is rated. 
Tue directors of the Manchester, Sheffield, and 


Lincolnshire Railway seem fully to realise the greatly improved 
position their line will occupy when the extension from Annesley 
arrives at its destination in London ; and they have submitted to 
the shareholders a proposal to change the style of the railway 
from the somewhat lengthy and cumbrous name it now bears to 
the more imposing one of the ‘Great Central Railway.” This was 
not arrived at hastily, for the original idea was to adopt the title 
“Central Railway ” only; this only being abandoned when it was 
shown that the initials ‘‘C. R.” on locomotives and rolling-stock 
would probably cause great confusion with similar initials as those 
of the Caledonian and Cambrian Railways. The shareholders 
having made no objection to the proposed change of style, 
Parliament will be approached in the present session for leave to 
make the alteration. 


Two locomotives recently shipped by the Brooks 
Locomotive Works, Dunkirk, New York, to Japan have six- 
coupled wheels, a two-wheeled radial leading truck, a two-wheeled 
trailing truck, and saddle tanks. The gauge of the road is 3ft. 6in, 
The cylinders are l5in. in diameter by 22in. stroke, and the 
driving wheels are 48in. in diameter. ‘lhe boiler is straight and is 
o4in in diameter. It is of steel, ,’;in. and 4in, thick, and carries 
a pressure of 150 1b, ‘he fire-box is also of steel, and is 7S8in. 
lon and 29in. wide inside of the ring. It is stayed by lin. radial 
stays. ‘The tubes are of brass, No. 14 B, W. G., lin. in diameter 
an! tin. long, and there are 210 of them, ‘The total heating 
su face of the boiler is 950 square feet. The driving-wheel 
bse of the engine is about 10ft. din., and the total wheel base 
23f% Sin. ‘lhe weight on the drivers is 78,000 lb., and on each 
truck 11,000 Ib., making a total of 100,000 lb. This is with 
1200 gallons of water in the tanks and one long ton of coal in the 
coil-box at the rear of the cab, 


Tue great importance which attaches to many of the 
new railway projects for London may perhaps be better gauged 
by the eed 2 of stations they will add to those which the 
metropolis already possesses, than by. most other methods of 
comparison, Some of the lines mentioned are now under construc- 
tion, others are authorised, while others yet are coming before 
Parliament in the session just opened. The various schemes 
within the London area number no fewer than ten, and are, with 
the exception of the great trunk line of the Manchester, Sheffield, 
and Lincolnshire Railway, eleetric lines, ‘They are as follows :— 


Stations. 
1, Central London Railway i eae Ae cde tees le te 
es WE ME a we (as gh od 00. eae ew co 
Hampstead, St. Pancras, and Charing Cross Railway .. 10 
City and South London : 

Extensions to Clapham and to the Angel, Islington 
5. Graeme ORONO CET gc ac oe tke te 
i. Baker-street and Waterloo .. .. 

. District Railway Deep Level .. .. .. 

8. Piccadilly cireus and Kensington Railway 

9. Waterlooand Clty .. ... .. «2 «+ ee 
10. Manchester, Sheftield, and Lincolnshire. . 
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a 


[ —rormwacg 


4 
If, however, we add tu the number of projected railways the 
Regent’s Canal, City, and Docks line—whose name was in recent 
years altered for convenience sake to the ‘‘ North Metropolitan ”— 
the number of stations must be increased to 79; for fifteen stations 
were proposed on the twelve-mile course of that East-to-West 
route, But that railway is now in a state of suspended animation, 
althc ugh it may be noticed that it is still marked on the Metro- 
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NOTES AND MEMORANDA, 


From the returns compiled by Lloyd’s register of ship- 
ping it appears that, excluding warships, there were 390 vessels of 
784,711 tons gross under construction in the United Kingdom at 
the close of the quarter ending December 31st last. 


Tue warship tonnage launched in the United Kingdom 
in 1896 shows a slight increase over the figures for 1895, due to 
vessels constructed in the United Kingdom for foreign flags. The 
tonnage launched for the British Navy is less by 21,000 tons than 
last year. 


AN increase in the pig iron production of the United 
States took place during December, there being at the end of 
that month 154 furnaces in blast, with a capacity of 159,720 gross 
tons per week, as against 147 furnaces, producing 142,278 tons at 
the beginning of the month. 


Tue shipbuilding output of the year 1896 in the United 
Kingdom exceeds that of 1895 by over 208,000tons. The increase 
occurs exclusively in steam tonnage, which reaches this year ahigher 
figure than it has previously attained, at least for the preceding 
eight years. Sailing tonnage, which formed 24 per cent. of the 
output of 1892, forms less than 4 per cent, of the output of 1896. 


Mr. ALEXANDER S1eMENS, who has had an opportunity 
of carefully comparing the relative initial costs of steam and 
electric power plants for driving their works, says that the capital 
expenditure in a new works is 30 per cent. less in the case of 
driving by electric motors. In the works of Messrs. Siemens 
eleven steam engines were replaced by seventy-two motors, repre- 
senting a total of 1400-horse power. 


Asovt the highest point yet reached in marine engine 
practice on a large scale is found in the quadruple-expansion 
engines that are being built by the Chicago Shipbuilding Company 
for the new Lake steamer Crescent City, which are to be supplied 
with steam at 250 lb. pressure by Babcock and Wilcox water-tube 
boilers. The cylinders will be 19in., 28in., 4lin., and 60in, dia- 
meter, with 42in. common stroke of piston. 


Durine the eleven years succeeding the coming into 
operation of the 1883 Patent Act the inventive public filed between 
them 227,407 applications for patents at a cost of £227,407, and 
of these applications 77,185 completions after provisional applica- 
tion took = resulting in the sum of £231,555, which, together 
with 33,498 complete specifications filed at the first instance at a 
cost of £100,494, brings the number of patents completed up to 
110,683, or nearly about one-half of the number of patents applied 
for. 


In a paper read by Mr. Kk. J. Duff before the Man- 
chester Association of Engineers, on the ‘‘ Efficiency and Manage- 
ment of Steam Boilers,” Mr. Duff severely criticised the smoke 
consumers inuse. Most of them, he said, should be called, ‘‘ smoke 
disguisers,’ for many admitted excess air in different ways, A 
reduction of draught took | due to reduction of vacuum in 
the {lue, and the passage of less air through the grates, which re- 
duced the coal consumption or gas generation, while diluting the 
diminished quantity of gas. 

Mr. Watrer Dixon, F.R.M.S.. and Mr. Bb. H. Thwaite 
have recently carried out experiments on the utilisation of blast 
furnace gases for the generation of power, and for some time past 
an electric installation at the works of the Glasgow Iron and Steel 
Company, at Wishaw, has been successfully driven by a gas engine 
using these gases at an expenditure of 78°54 cubic feet per 
indicated horse-power, or, say, 105 cubic feet per actual horse- 

wer per hour. A vast source of power hitherto unutilised in the 
iron-making industry is thus demonstrated. 


BeroreE the Paris Academy of Sciences, M. Berthelot 
recently has read a paper on ‘‘ Researches on Helium.” Helium, in 
contact with mercury and benzine, is slowly absorbed during the 
prolonged action of the silent discharge. After the sparking has 

roceeded for some time, a fine orange glow appears, sufficiently 
bright to be visible in daylight, which, examined with the spectro- 
scope under ordinary atmospheric pressure, shows the character- 
istic lines of helium and mercury, together with some hydrocarbon 
bands, Atared heat the resinous compound breaks up, reform- 
ing helium. 


ComparinG the Patent-oflice statistics for the eleven 
years following the coming into force of the 1852 law, and a similar 
period dealt with by the 1&83 law, very large increases in the 
number of applications for letters patent for inventions are shown 
in} the later period. Mr. R. Core Gardner, F.S,P.A., sum- 
marises the figures as follows :— 


1852 Law. 1883 Law. Increase, 
Applications .. 57,507 227,407 169,909 
Patents granted. . 38,918 .. 110,683 71,765 
Licences Asngmts, 10,920 .. «se 16,530 5,610 


Mr. Joun Mepway, Superintendent of Motive Power 
of the Fitchburg Railroad, in the United States, has made a series 
of tests to determine the relative non-conducting qualities of the 
three kinds of boiler covering used on that road. The locomotives 
carried a uniform pressure of 1301b., and the room temperature 
was uniform. Four readings of thermometers were taken at 
intervals of five minutes respectively on the bare boiler shell and 
outside surface of lagging. From the difference in the average 
temperature of each position was found the percentage of heat radia- 
tion through the lagging. ‘The results were as follows :—Asbestos 
air cell, lin. thick, 50°9 per cent. ; magnesia blocks, l4in. thick, 
51 per cent. ; asbestos plaster, 1jin. thick, 61 per cent. Air cell 
covering is made by folding over portions of asbestos paper, thus 
forming an air passage from one end of the section to the other ; 
care is neces:ary in applying this covering to make every joint air- 
tight. 


Ar a meeting of the Shipmasters’ Society, which 
was held at Gresham College last week, Professor IF’. Clowes read 
a paper on ‘‘The Detection of Inflammable Gas and Vapour on 
Board Ships.” He observed that in order to avoid the accidental 
kindling of explosive atmospheres on board ship from other sources 
than the hand lamp, as well as to prevent personal risk from enter- 
ing and breathing atmospheres charged with combustible gas or 
vapour, it was advisable to apply to such spaces tests suitable not 
only for detecting inflammable gas or vapour, but also for estimat- 
ing the proportion which might be present. For this purpose the 
miner’s safety lamp presented great advantage over electric hand 
lamps. The electric lamp gave no indication of a dangerous con- 
dition of the atmosphere, while the suitably-fitted safety lamp 
gave the most ready, trustworthy, and delicate tests for such 
dangerous gas or vapour in the air. If the flame of a safety lamp 
was extinguished when it was carried into air containing combus- 
tible gas or vapour, the atmosphere was almost certainly in an 
irrespirable and explosive condition, and the space should not be 
entered (until the atmosphere had been completely replaced by 
ventilation. The ordinary oil fiame of a safety lamp also showed 
the presence of inflammable matter when it was present in the 
air in too small a proportion to cause extinction of flame. The 
most delicate tests available, however, were furnished by substi- 
tuting for the ordinary oil flame of the lamp a pale hydrogen 
flame. ‘I'he lecturer claimed that he had made it possible and 
easily practicable to produce this flame when inside the ordinary 
illuminating safety lamp, and to detect by it any quantity of gasfrom 
6 per cent., which was the explosive amount, down to 01 percent., if 
necessary. This gas-testing safety lamp was intended for use in 
the mine, and only gave its indication in a dark place; but it was 
now provided with a removable shield, so as to darken the 
interior, and fit it for testing purposes in daylight or illuminated 
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MISCELLANEA, 


A seRizs of alarming explosions occurred on the 
Grande-place, Brussels, and in the neighbouring streets on 
Monday night, by which considerable damage was done to the 
roadways. The explosions appear to have been caused by the 
short circuiting of the electric underground cables igniting a 
mixture of illuminating gas and air in the mains, 


THE Lamp Committee of the Leeds Corporation, says 
the Leeds Mercury, are contemplating lighting the principal 
thoroughfares in the central parts of the city by electricity. They 
propose to place are lamps on the poles that are to be used to 
support the overhead wires for the electric system of tramways. 
It has also been suggested that the requisite electrical current for 
lighting should be obtained from the central generating station at 

Jrown Point, 


Tue falling of a piece of cornice from the eleventh 
storey of the Z%imes building on Park-row, New York, illustrates 
the danger of using stone for projecting construction in cities. 
Sandstone was employed in this case, and the Building Depart- 
ment stated that frost was the active agent in g the accident. 
In London there are numerous heavy cornices which demand con- 
stant examination to guard against similar accidents; we are by 
no means certain, however, that they are examined. 


On the 2nd inst. the Macclesfield Canal burst its bank 
at Hurdsfield near Bollington. The pond is about 20 miles long, 
and this would have been emptied had not the dam planks been 
fixed at Hurdsfield Bridge, and another bridge a mile or so distant, 
thus preventing an extended outrush of water. The flood found 
its way to the Bollin, without doing any serious damage. The 
canal is the property of the Manchester, Sheffield, and Lincoln- 
shire Railway Company, and has an annual traffic of over 500,000 
tons, 


Tue need of a dry dock at New York adequate to the 
accommodation of the largest steamsbips which enter the harbour 
is again illustrated by the statement that the American line 
steamer Paris was recently compelled to go to Southampton in a 
crippled condition because New York had no dry-dock large 
enough to hold her for repairs, There can be no question, says the 
Engineering Record, that upon the provision of adequate and con- 
venient docking facilities in the port of New York a share of the 
repair work of the ocean-carrying trade would be done on that 
side of the water. 





NEGOTIATIONS are pending between the Roumanian oil 
well owners and a large British syndicate concerning the sale of 
the oil wells which is favoured by the leading Roumanian financiers 
The syndicate is especially interested, it is stated by the Americar 
Manufacturer, in the purchase of the Hernin Oil Works, the owner 
of which has asked 5,000,000 francs for his oil lands, wells, and 
refinery. The syndicate intends to secure control of the entire 
Roumanian oil field, and to induce the Roumanian Government to 
make the petroleum traffic a state monopoly. The Bank of 
Brussels stands at the head of a company that is organised 
to assume control of the Perkins and McIntosh oil interests in 
Galicia. 

THE annual general meeting of the Council of the 
National Fire Brigades’ Union was held this week at Clifford’s Inn 
Hall, Fleet-street, Colonel Seabroke (Rugby) presided, and there 
was a large and representative gathering. ‘The report stated that 
there were 283 brigades on the roll. It had been decided to hold 
the second International Fire Tournament and Exhibition at the 
toyal Agricultural Hall, Islington, on June 19th to June 27th. 
A letter was read from Mr. J. Sexton Simonds, the ex-chief officer 
of the Metropolitan Fire Brigade, resigning his position as presi- 
dent of the Union, and it was decided to recommend to the Union 
at the general meeting that the Duke of Marlborough should be 
appointed president, 


A Strate Water Commission for New York is proposed 
in a Bill introduced in the Senate of that state by Senator Brush. 
The Bill provides that the Governor shall appoint three persons, two 
of them residents of Greater New York, who, with the state 
engineer and secretary of the State Board of Health, shall form a 
board and investigate the whole general subject of water supply 
for the cities of the state and the feasability of state construction 
of reservoirs and conduits for the supply of water for cities and 
towns. The board is to include in its investigations the 
Adirondack region, Lakes George, Champlain, Ontario, and Erie. 
The board is authorised to employ etigineers and other assistants, 
and to expend £5000. 


THE price of armour plate is to be further discussed 
in the United States Senate, as the result of a report introduced 
by Senator Chandler, a member of the Naval Committee, at the 
last session of Congress. Mr, Chandler fixes upon £60 per ton as 
a price permitting a fair margin of profit, and declares any price 
in excess of that to be exorbitant. If he can get heavy armour 
plate for the price, he will be more fortunate than any other buyer 
in the world. There is also evident a disposition in Congress look- 
ing towards the establishment of a Government armour plant, 
under the Navy Department ; the advocates of this course stating 
that such a plant, even at a cost of £300,000, would be worth the 
expenditure as a check upon the two steel companies now having 
a monopoly of armour making, Jt would enable the Secretary of 
the Navy to know what was a fair price, and prevent delay in 
furnishing armour caused by any combination of these firms to 
maintain a high price for armour, 


A 121n. rifled gun, especially built for firing high ex- 
plosive, has been completed at the Washington (:un Shops, and is 
soon to be tested at Indian Head. This gun was built in accord- 
ance with a provision in the last Naval Bill appropriating 50,000 dols. 
for testing high explosives in modern guns. In all respects, except 
the calibre, it is a 13in. gun ; and if the gun survives the test, it is 
to be rebored to 13in. and placed on one of the new battleships. 
According to the Engineering Nevs, all high explosives, except 
dynamite, are to be tried in this gun; the purpose being to find 
an explosive for shells that can be safely fired from modern guns 
of long range, and that will pierce armour before explosion and yet 
be more powerful than the exploding charge now employed. Some 
most important results are expected, as many naval officers contend 
that modern rifled guns are just as efficient throwers of high ex- 
plosives as the pneumatic guns at Sandy Hook, with the added 
advantages of much greater range and accuracy of fire. 


Ar a Council meeting of the Central and Associated 
Chambers of Agriculture, held in London on Tuesday last, Mr. 
Grant Lawson, M.P., brought forward, as a matter of urgency, 
the subject of the Rating of Machinery Suspensory Bill. As that 
Bill came before Parliament on the 17th ult., it would, he said, be 
discussed and voted upon before the Chamber met again. The Bill 
suggested that in those rating areas in which there had not been 
a custom to rate light machinery, the ot of it should be 
suspended and the custom maintained until 1900 in order to give 
the Commission now sitting an opporturity of considering the 
matter. There was no doubt that the rating of machiney was of 
importance to the agricultural interest, and the one question was 
what attitude ought they, as agricultural representatives, toadopt 
to the proposal to suspend the law, t2 keep it 7x statu quo, for three 
or four years, until the Commission reported? Mr. J. Lowther, 
M.P., expressed the hope that the Suspensory Bill would be em- 
phatically denounced by the council, and moved :—‘‘ That, in the 
opinion of this council, every effort should be made to defeat both 
the Rating of Machinery Suspensory Bill and ako the Rating of 
Machinery Bill.” 
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CITY OF 


JAPAN. —INDUSTRIAL AND 
SCIENTIFIC. 
[From our Special Commissioner. | 
No. V.—ELECTRICAL WORK. 
Toxro, December 31st, 1896. 

Amone the many modern institutions of Japan, elec- 
tricity very naturally takes a leading position. The 
absence of gasworks in the country alone will account for 
the prominence which is bound to be given to this branch 
of the engineering industry. 

Here, where earthquakes and other seismic disturb- 
ances are so frequent, the impossibility of adopting a 
general system of gas piping throughout any large town 
is at once apparent. Then, again, Japan is well off for 
water-power in many of its important centres, with the 
result that the cost of lighting or traction by electricity is 
reduced toa minimum. Hardly any large town in the more 
approachable portions of the country is without electric 
works of some sort or description ; and there is a large 
and increasing demand for dynamos, electric motors, and 
high-speed engines, which British firms would do well to 
look after. 

The Japanese have already begun to manufacture 
dynamos, as a considerable number have already been 
turned out at the engineering works in Tokio, owned by the 
Mitsui Bussan Company. So far, the dynamos manufac- 
tured here, though well constructed, have not made a great 
deal of headway. Those of the Mitsui firm have up to the 
present been ‘‘ two-phase” machines, constructed more 
or less on the Stanley principle. The only difficulty with 
Japanese dynamos is the uncertainty as to their capacity, 
owing to the fact that the properties of the local 
materials from which they are made are not sufficiently 
known. 

The materials employed for dynamo construction else- 
where have all been subjected to definite tests, which 
enable the user to ascertain accurately the capacity of 
his machines; but the manufacture of dynamos in Japan 
being new, it will take some time before a definite 
standard of materials is arrived at. 

The most complete electric plant in Japan, and one 
which would do credit to any country, is at the Kyoto 
City Electric Works, and it is all the more interesting 
from the fact that its conception, design, installation, and 
working are all due to Japanese enterprise and intelli- 
gence, and the only part which the foreigner has had in 
the matter has been the supplying 8f most of the 
dynamos. I send a photograph which I have had 
specially taken, which will give a good general idea of 
the interior. Wood is freely used in the building. Heavy 
materials are out of place in an earthquake country. 

Another interesting feature in this concern is the water 
supply, which is taken from Lake Biwa, some six miles | 
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distant from tke works in Kyoto. This necessitated a 
careful survey, and involved considerable expens2 in 
tunnelling and constructing aqueducts, kc. The actual 
length of the canal is 23,760 yards, and the difference 
between the levels of Lake Biwa and the factory is 
120ft. The discharge for purposes of the electric works 
is at the rate of 300 cubic feet per second, and is effected 
through four sets of 3ft. pipes. The water motors are 
Pelton wheels, and the actual power utilised is 2000 in- 
dicated horse-power, which will shortly be increased to 
3000 indicated horse-power, at a cost of about £60,000. 

There are at present about twenty dynamos in constant 
use, most of the recent ones being three-phase machines, 
and in purchasing these the company have been very 
impartial in their choice, as among the makers’ names on 
these machines I noticed Edison, Stanley, Thomson- 
Houston, Siemens, and Mitsui. Their total efficiency is 
put at 955 kilowatts, and 18,500 volts. 

The electric power accumulated at these works is used 
in the first place for lighting the city, which it must be 
admitted, from a European point of view, it does very 
imperfectly. But after all Japanese towns are not 
habitually lighted according to European ideas. Then, 
again, the installation is taxed far beyond its capacity 
by other customers than the municipality. 

Among these users are the Electric Tram Company, 
whose length of line is about eight miles. This is on the 
Thomson-Houston principle, and is, for its capacity, one 
of the busiest tram lines in the world. Most of the 
principal hotels and tea houses, and some of the shops, 
are also lighted by electricity ; and the Kyoto City Electric 
Works supply light and motive power to various cotton 
mills, silk mills, textile factories, gold leaf factories, flour 
mills, oil mills, rice polishing shops, baths, ironworks, 
machine shops, copper mills, tobacco factories, needle 
works, porcelain factories, chemical works, rope factories, 
cotton weavers, clock factories, printing works, carding 
mills, pumps, fountains, and charcoal grinders. In these 
shops various types of motors are used—synchronous, 
inductive, and ordinary type, with and without trans- 
formers. 

In addition to the above, a 50-horse power motor serves 
to work a cable incline, up and down which lighters, 
barges, boats, &c., are carried in cradles between the 
higher and lower canals. This incline is 700 yards long, 
and its gradientis lin 15. The water, after being utilised | 
in the electric works, has a further fall of some distance ; 
and between the works and the lower canal no less than 
forty water motors of various types are employed for all 
sorts of purposes. 

The shop is well arranged with the water supply run- 
ning longitudinally down the centre, and along it at | 
intervals are placed the Pelton wheels. These drive right | 


. 
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and left on to two lines of main shafting, also placed 
lengthwise with regard to the building. The various 
dynamos are fixed along each side of the shop, in two 
long lines, and take their power from one or other of 
the main shafts above mentioned. 

The general design of the canal work for connecting 
Lake Biwa with Kyoto was begun as far back as 1881, 
and was carried out by Mr. 8. Tanabe, civil engineer, 
under the control of Baron K. Kitagaki, the Governor of 
the district. The actual construction was commenced in 
1885, and the water supply and the works were completed 
in 1890. Since that time they have been in very success- 
ful operation, under the management of the present chief 
engineer, Mr. G. E. Kato, to whom many of the more 
recent developments are due. 

It is stated that in addition to the increase to a capacity 
of 3000-horse power, which will shortly be effected, this 
amount will have to be doubled in the near future ; but to 
effect this the canal will have to be enlarged, and this 
will involve a great deal of extra tunnelling. 








THE OIL WORKS OF THE VICTORIAN RAILWAY 
DEPARTMENT, AUSTRALIA. 
By F, A, CAMPBELL, C.E, 

IN a corner of the extensive station yard, Spencer: 
street, Melbourne, stand two unpretentious corrugated 
iron buildings, with a yard at one end and a line of rails 
and platform alongside. These buildings were erected 
a little over twelve months ago, and present the appear- 
ance externally shown in Fig. 1. The lower building to 
the right is the store, the more lofty one being that 
which contains the plant erected to test and blend the 
higher grade of oils used by the railway department of 
this Colony. 

In these days, when admirable mineral oils are obtain- 
able at a reasonable price, and competition amongst the 
large oil companies is so keen, it might be thought un- 
necessary to provide more than a receiving and dis- 
tributing store, unless maybe a testing room, where the 
quality of the oil supplied could be ascertained. The 
Victorian Railway Department go a good deal further 
than this, however, and have carried into effect a scheme 
which, it is stated, gives admirable results by means of a 
plant unique of its kind, designed by the officers of the 
department. 

During the last few years, with a steadily falling 


| revenue, the heads of the various branches have been 


scrutinising every item of expenditure, with the view, if 
possible, of effecting economies. The oil bill naturally 
received attention, and although the introduction of 
mineral oil and improvements in the methods of apply- 
ing it to the axles nad greatly diminished the expendi- 
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ture under this head, the chief mechanical engineer, Mr. 
T. H. Woodroffe, was not satisfied, but with the assist- 
ance of Mr. Lorimer, the inspector of rolling stock, carried 
out a series of experiments upon a small scale in the 
direction of blending the oils. The model plant used in 
these experiments consisted of three oil drums with the 
necessary pipe connections. They now stand in the 
factory, and appear on the right hand in the photograph 
No. 4. The result of these experiments was so satisfac- 
tory that a plant capable of dealing with the whole of 
the supplies of the higher grade lubricants was erected. 
As the system is, so far as I know, quite novel, is ingenious 
and successful, a description of it should prove of interest 
to the engineering world. The problem attempted by 
Mr. Woodroffe and his assistants was, by mixing together 
two oils of different specific gravity and different price, 
to obtain an oil of a definite and uniform standard, at a 
price lower than that at which such an oil could be 
obtained from the manufacturer. This problem has been. 
it is claimed, satisfactorily solved. 

The first step is to secure the supply of oil up to a 
specified standard according to price, and four classes of 
oil are obtained, and the conditions to be fulfilled are as 
under :— 

Viscosity. 
Class. ——__'_— . Flash point. 
7T4deg. 140 deg. 212 deg. 
Oe 


Cold test. 


Lees. ere 5b ... 79 .. 600 ... 34deg. flow 

2a... 1920 ... 225 ... 64 ... 586 ... 42 deg. syphon 
23... 4400 ... 158 ... 53 ... 490 ... 52 deg. syphon 
3... 288 ... 62 1. — ... 400 ... 23 deg. syphon 


The oils, which are landed in forty-gallon casks, are 
sampled and carefully tested in order to see whether 
they are up to standard or not. The testing is carried 
out in a corner of the building devoted to the blending 
work. It is under the direct supervision of Mr. Lorimer, 
and is very thorough. Redwood’s viscometer is used for the 
viscosity, Abel’s close test instrument for the flash 
point, Tagliabue’s instrument for fluidity, while the 
specific gravity is obtained by a hydrometer. 

When the two oils selected for mixing have passed the 
tests satisfactorily, the casks are rolled from the store— 
into the factory. The plant in this building is arranged 
in the following way :— 

(1) A portable 10-horse power engine which, by means 
of a 2lin. pulley and belting, drives shafting on the top of 
the building, from which again power is taken to turn the 
mixers in the upper oil tanks. Steam also is supplied 
from the boiler by }in. and 3in. pipes to the coils in 
various tanks, and for working the air pumps. 

(2) Two Westinghouse air pumps, fixed as shown in 
Fig. 3, and marked A on the diagram. The compressed 
air from these is discharged into two reservoirs having a 


capacity of 13 cubic feet, each being provided with a 
pressure gauge. 

(3) Two riveted iron cylindrical receiving tanks marked 
B on diagram, each with a capacity of 590 gallons. These 
are set with their upper surfaces level with the floor, each 
having above it a pair of joists on edge, with a ramp from 
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Fig. 4—RAMP FLOOR 


25 lb. to 751b. per square inch, forcing the oil up to the 
tanks at the top of the building, a height of about 40ft.; 
and an outlet pipe 2in. diameter, through which the oil 
passes to the upper tanks. All these connections are 
supplied with stop-cocks. 

(4) Two upper cylindrical iron tanks marked C on the 
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DIAGRAM OF OIL 


floor level—as may be seen in Fig. 4—so that the full 
casks may be easily emptied into the receivers below. 
These receiving tanks are each supplied with the following 
connections :—A steam pipe from the boiler connected 
with a coil within, so as to render the oil sufficiently fluid 
to travel readily up the pipes. An air pipe from the air | 
pumps, which conveys to the interior a pressure of from 
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BLENDING PLANT 


diagram, into which the oil is forced from the receiving 
tanks. These are similar to one another in all respects, 
each having a capacity of 440 gallons. A vertical shaft 
liin. diameter passes through the centre, and is pro- 
vided with a series of spirally arranged blades, pug mill 
fashion. This is caused to revolve at a speed of twenty 
revolutions per minute by means of a 24in. pulley on the 
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upper end of it, driven by a belt from a 12in. pulley on 
the upper line of shafting before referred to. Each tank 
is also provided with a coil of copper pipe connected 
with the steam pipe, so as to heat the oil. An outlet 
pipe is led from the bottom cf each, joining beneath, 
from which a single pipe runs to the mixing tank 
below. 

(5) Immediately below the upper tanks stands another 
of similar construction, but of 920 gallons capacity, into 
which the oil is delivered from above. This, known as 
the “mixer,” is marked D on the diagram. It is pro- 
vided with a steam coil and vertical mixing shaft of the 
same kind as those previously described. Two outlet 
pipes from this tank lead respectively into two large 
storage tanks standing on the ground floor. 

(6) Two cylindrical iron storage tanks, each of 2350 
gallons capacity, marked E on the diagram, and connected 
with the mixer, as described. Each is provided at the 
bottom with a large brass cock for cleaning-out purposes, 
and also another at a convenient height for drawing off 
the oil into casks ready for use. One of these is labelled 
‘** Engine bearing,” and the other ‘‘ Cylinder.” The fore- 
going description of the plant is almost sufficient as a 
description of the methods employed. A few brief notes 
will suffice as a supplement. 

It being required to turn out, say, “‘cylinder” oil, two 
oils of different specific gravity and price are selected, 
after having been duly tested, and are emptied into the 
receivers, each sort, of course, into a separate tank. The 
steam is turned on and the oil thinned down by the heat 
so as to pass readily up the pipes. Then, when the air 
pressure is applied and the stop-cocks opened, the oil 
passes to the upper tanks. Here they are heated to a 
temperature of from 100 deg. to 160 deg., and thoroughly 
stirred up by the revolving blades and brought to the 
same specific gravity. This, which is the crucial part of 
the whole process, is attained by regulating the heat 
supplied, and observing the result by means of hydro- 
meters. Then the stop-cocks are opened and the two 
oils allowed to flow simultaneously into the mixer below, 
where, still heated, they are thoroughly incorporated by 
the revolving blades, and then run into the proper storage 
tank on the ground floor. 

The whole axrangement commends itself on account of 
its simplicity and economy of labour. It is a question if 
the steam might not be used direct for the purpose of 
supplying both the necessary pressure and heat to the oil 
in the receiving tanks, and so dispense with the air 
pumps altogether. The condensation, if the heat were 
applied before the pressure by means of the coil, would 
not be great, and the separation of any condensed water 
from the oil should not present any difficulty. Ofcourse, 
some practical objection to this course might present 
itself on the experiment being tried, and greater boiler 
capacity than is supplied now would probably have to be 
provided. 

The buildings and plant are kept in beautiful order and 
condition. The interior of an oil mixing works is not 
usually associated with cleanliness, and the white walls, 
the clean floors, and the spotless condition of the whole 
place, decorated as it is with a few fern trees in tubs, 
comes as an agreeable surprise to a visitor. 

The description of the works would not be quite com- 
plete without a reference to the filtering plant, which 
stands in one corner, and is clearly shown in Fig. 4. It 
consists of a galvanised iron trough, about 8ft. by 2ft. by 
2ft., provided with a steam pipe along the bottom. Into 
this trough the dirty oil, residue, scrapings, «c., are 
emptied. The heat of the steam pipe soon thins this 
down sufficiently to allow of the solid matter in it to fall 
to the bottom. The oil is then pumped by hand into the 
top of a cylindrical iron riveted tank, which is provided 
with a steam coil and air pressure. By means of the 
latter the oil is forced downwards through several fine 
wire sieves, and thence up into a corrugated iron storage 
tank of 350 gallons capacity, from which it may be drawn 
as required. This method is stated to give good results, 
a first-rate lubricant being obtained by the treatment of 
stuff which to all appearance might be deemed useless. 

It is somewhat difficult to say precisely the amount of 
saving pecuniarily effected by the plant just described. 
In the first place, it has been so recently established that 
time enough has not elapsed to enable a trustworthy 
comparison to be made as to the cost under the new 
method and that previous to its inauguration. And 
further, as other causes are at work tending to a reduction 
in the annual oil bill of the department, it is not easy to 
assign exactly what proportion of this should be credited 
to the new system of blending. 

It would, however, be well within the mark to say that 
along with a much more satisfactory quality of lubricant 
a reduction of 20 per cent. has been attained in the cost. 

The working expenses of the factory are very trifling, 
something like one day per week being sufficient to put 
through the amount required, this being equivalent to a 
cost of a little less than 4d. per gallon. 

The writer has to thank Mr. Woodroffe for kindly 
giving the facilities and information necessary for the 
description of these works, and also to Mr. Lorimer, under 
whose immediate supervision the work described is 
carried on. 








Proressor Ripprr, in his paper on superheated steam, 
read before the Institution of Civil Engineers, asked if superheated 
steam could exist in a vessel along with water. Fairplay says 
steam may be highly superheated in the steam space of an ordinary 
steam boiler, although there is only steam between it and the 
extended water surface. The writer on one occasion witnessed 
this in a steamship, and saw the thermometer on the steam dome, 
from indicating 350 deg. Fah. suddenly run up to 600 deg. Fah. 
It turned out that there was no water showing in the glass. The 
combustion-chamber crowns were uncovered through shortness of 
water and injured. The boiler was a large rectangular one, and 
the engines were working, the steamer being at the time on the 
measured mile. It is contended that the superheated steam, being 
lighter and a bad conductor of heat, would tend to fill the higher 
portion of the steam space, while the steam still generating from 
the water surface would not be superheated. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gy our 
correspondents, 





THE CAMBRIAN ENGINE, AS APPLIED TO LOCOMOTIVES, 


Sir,—There is no doubt that many of the improvements intro- 
duced into the construction of the locomotive resulted from the 


| explain that it is in a sense an offshoot of the Finsbury Technica] 
| School, which, under Professor Perry, has been on the 


severe competition between the broad and narrow gauge engineers | 


half a century ago, The fine engines designed by Sir D. Gooch 
for the broad gauge caused the narrow gauge locomotive builders 
to make unusual efforts to produce as good, or better, engines for 
the 4ft. 8hin. gauge. One result was the production of several 
remarkable locomotives, of which Trevithick’s Cornwall, Cramp- 
ton’s Liverpool, and Wilson’s Leblache are well-known examples. 

But the engine | am about to describe is more remarkable than 
those enumerated above, indeed the method of applying the pro- 
pulsive power was more complex than the nature of the work 
required. It differs considerably from the idea suggested by a 
casual examination of the design. A glance at the illustration 
leads one to suppose that the locomotive was urged forward by a 
rotary engine, the pistons of which were fixed to a central shaft, 
and coupled by outside rods to the two pairs of driving wheels. 
Such would certainly have been the most simple way of propelling 
the Albion. A closer examination of the illustration shows such 
a method of working to be impossible, no provision being made for 
the coupling rods fixed on the opposite sides of the (outside) cranks 
of the driving shaft to pass one another. Consequently a rotary 
motion of the driving shaft is impossible. . 

It will be as well if we here point out the difference between 
the Albion and Leblache. The latter had the usual horizontal 
cylinders under the smoke-box, the horizontal motion being con- 
veyed by the ordinary methods to the driving shaft, which did not 
revolve, but merely vibrated. In the Albion the same oscillating 
motion was obtained from the vibrating pistons fixed on the driving 
shaft, and working within the segment of a circular cylinder. The 
arrangement in question was known as the “ Cambrian’ system, 
and was patented by a Mr. John Jones, of Bristol. The Albion 
was the first locomotive to which the principle was applied, 
although stationary engines had been constructed on the patent 
Cambrian system since 1841. . 

The Albion was constructed by Messrs. Thwaites Bros., of the 
Vulcan Foundry, Bradford, in 1848, her leading dimensions 
being :—Driving wheels, 5ft. 6in. diameter ; leading and trailing, 
3ft. Yin. diameter; wheel base—leading to driving, %ft. 6in.; 
driving to trailing, 5ft. 8in.; boiler, 12ft. long, containing 149 
tubes ; throw of cranks, 20in. It will be observed that the Albion 
was fitted with the link motion. 






Side Elevation of Patent N°/ Engine 
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whole a 
success, The Finsbury School, however, represents a lower 
standard than University College Engineering School, which under 
Professor Kennedy attained a remarkably high standard of efjj. 
ciency, well maintained by his successor, Professor Beare. Tha 
Central Institute was started in competition with Universit, 
College, This, of course, will be denied ; but it is true. ' 


Very early in the history of the Central Institute it was pointed 
out that Kensington was about the worst place possible for such 
an establishment. Kensington is, and has been for years, in bad 
odour as an educational locality. The School of Mines affair—| 
had almost said scandal—is fresh in the minds of the old Jermyn. 
street men. ‘I'he School of Naval Architecture was a lamentable 
failure. However, it was decided that the Ventral Institute should 
be established in South Kensington, and there it is, 

The purpose of this school has been to give a far higher scientific 
and mathematical training than could be had at Finsbury. It hay 
been urged over and over again that, while the intention was 
excellent, the mode of working was defective. The authorities 
were anxious to fill the college, and they admitted pupils far too 
young, or far too ignorant to profit by the course. Probably this 
matter will adjust itself. 

Bearing these facts in mind, Professor Unwin’s letter in your 
last impression possesses considerable interest. It is to be hoped 
that he will supplement what he has said by some additional infor- 
mation. It is specially desirable that something should be said as 
to the cost of the pupils turned out. On this point, as I have not 
a copy of the report referred to in your article on the Institute, | 
am not able to speak with precision, but enough is known to enable 
some conclusions to be reached. Thus, for example, the salaries of 
two pnp being £2000, we have for theten years that the college 
has been open £20,000. Professor Unwin’s figures are a little con- 
fusing, but it seemsthat the total number of students who have passed 
through the college is 436. This represents nearly £46 per head 
for professors alone. I fancy I shall not be far wrong if I say that, 
including interest on first cost of the building and apparatus, 
rent, rates, and taxes, and other items of expense, the other ex- 
penses will amount to £6000 a year, giving the whole cost as £8000 
a year, or, for the ten years the college has been open, £80,000, 
It follows that the cost per head of the pupils must be set down 
at £180each. But Professor Unwin tells us that the maximum 
number of students who can leave per year is 65, If I am right 
in taking the annual expenditure at £8000 a year, it follows that 
the cost can never be less than £123 per annum per student. 
This is an enormous sum. It is nearly equal to the whole fee paid 
for a five years’ course in any of the medical schools, Even if it 
could be shown that I have estimated the cost of working the 
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The patentee claimed the following advantages for locomotives 
built on the Cambrian system, viz. :—Perfect balance of working 
parts, thus entirely doing away with the centre pressure and 
strain. The complete avoidance of all dangerous oscillation. The 
ends of the oscillating levers, in passing through the greater part 
of a circle, gained increased power at the extremities of the stroke, 
and so compensated for the loss of power in the cranks as they 
approached the dead centres. This is explained by observing that 
as the lever approaches the extremities of the stroke the actual 
length diminishes, and becomes from 18in. to 17jin., 16in., 154in., 
l4in., and 13}in. at the centres, so that the power of the lever 
increases in proportion to its diminution in length. The wear and 
tear of the machinery was less than in an ordinary locomotive, 
there being fewer working parts, whilst the centre of gravity was 
considerably lowered. The above advantages foetal, amounted 
to the advantages of a long stroke crank, without a long stroke 
cylinder, and consequently the absence of a high piston velocity. 

The Albion made its initial trip in June, 1848, the length of line 
selected being from Bradford to Skipton, on the Leeds and Brad- 
ford Railway, and the distance was about eighteen miles. The 
speed attained and the low-fuel consumption are stated to have 
more than satisfied the builders and others concerned. 

The Albion was afterwards tried upon the Midland Railway 
between Derby and Birmingham, and the result of these trials 
showed that the coke consumption was 5 lb. per mile less than 
with the ordinary locomotives, although the trains hauled were 
of agreater weight than usual. I have been unable to obtain 
further details of the working of this interesting locomotive. The 
patentee appears to have sent details of the duties performed by 
the Albion to the Institution of Mechanical Engineers in 1849, but 
these were not printed in the ‘‘ Proceedings.” Messrs. Thwaites 
Bros., the builders, inform me that about thirty years ago the 
engine in question was working at Pennistone, near Sheffield, and 
that she was afterwards taken over by the Manchester, Sheffield, 
and Lincolnshire Railway. Unfortunately the locomotive depart- 
ment of this railway does not appear to Ba preserved any par- 
ticulars relating to the Cambrian locomotive after it came into the 
possession of the Manchester, Sheffield, and Lincolnshire Railway. 

Messrs. Thwaites Bros, have also supplied me with the drawings 
of three tank locomotives, also constructed on the Cambrian system. 
Two of these have the driving shaft, &c., arranged as in the 
Albion, but the third, a single engine, has the motive machinery 
under the smoke-box, the motion being conveyed to the driving- 
wheel by outside connecting-rods, the oscillating movement being 
transformed into a rotary one by means of a jointed rocking shaft 
fixed halfway between the driving shaft and the driving wheel. 

G. A, SEKON, 


TECHNICAL EDUCATION. 
S1r,—It is not at all remarkable that mistakes should be made | 








say ey 4 the Central Institute, seeing that next to no informa- 
tion has been published concerning it. It may be well here to | 





THE CAMBRIAN LOCOMOTIVE ALBION 








college at twice too much, and that instead of £8000 per annum 
it is only £4000, the fact remains that the cost per pupil must be 
about 60 guineas a year. 

It may be argued that the true cost is to be estimated in a 
different way ; say, for instance, that there are always 200 students, 
and the total cost is £8000 per annum, then the cost per student 
per year is £40 only. But this method is deceptive ; we have to deal 
with the output, not with the stock. To make this clear it is 
only necessary to substitute, say, portable engines for students. 
There are always 200 being built, let us say, while 65 are sold 
each year, and the expenditure is £8000. Itis clear that the cost per 
engine is not £40, but £123, and for the three years’ course each 
student costs £369. The question is, Is the return worth the out- 
lay either to the individual or the nation’ 

We have an exceedingly costly education, and it is most 
important that an adequate return should be had for it, It 
is contended that the coilege gives too high a training—that, in a 
word, it turns out more men of a special class than are wanted. 
Oa this point I do not care to express an opinion. My purpose is 
served in suggesting that the cost of the training given is very 
great. It is enormous as compared with the excellent training 
given at Iinsbury, and I conclude a letter too long by asking 
Professor Unwin or Sir Philip Magnus or Professor Ayrton, or any- 
one else in authority, to say definitely what is the gar and 
particular advantages which a training at the Central Institute 
confers as compared with a training at the Finsbury School, This 
is really a very important question for parents and students alike: 
I fancy Professor Perry could say something on the subject with 
advantage. 

Kensington, February 2nd, 


M. I, anv S. Inst. 


’ 


Sir,—Your leader on ‘‘ Technical Education” seems to have 
brought down the wrath of Professor Unwin on your head, In 
publishing his letter, your purpose is, I suppose, to put the matter 
as viewed from both sides, before your readers; and may | say 
that it is only fair that you should do so? At the same time, as 
other readers of the report, like myself, have possibly arrived at 
views not unlike your own, will you allow me to say a word in 
" to Professor Unwin ? 

ithout going to the trouble of counting up the statistical table, 
on which I lay no value, because, as anyone may see, the particu- 
lars of the employments of the past students convey very little 
meaning—I am sorry to say this after all Professor Unwin’s 
trouble—I turned to page 28 of the report, and read, ‘‘ The great 
majority of re students, however, are engaged in industrial 
works, and of these the lists furnished to us give the names and 
occupations of over 180 students who have taken the diploma of 
this college, and have found industrial appointments, in addition 
to some thirty who have become teachers, and of over a hundred 
who have not remained at the college Jong enough, or for some 
other cause have failed to obtain the diploma, but are now usefully 
engaged in technical pursuits.” Leaving out the last lot, which 
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are not full students, it seems to me, Sir, that you were not far 
from the mark with your 212 students accounted for. 

As regards the total number of students leaving the Central 
Institute, 1 am simply astounded. I thought it would be a great 
deal more from such a big place. The statement that the college 
is built for 200 apparently means that is the total number it holds, 
not the number it turns out, as one might conclude from the 
o* I say, in concluding this long letter, that I think Professor 
Unwin has missed the point of your article? What I understand 
‘ou to mean, Sir, is that, if the college was working at its best— 
66 per year—there would not be employment for even that number 
of diploma men, All the other schools are making the same sort, 
too. | agree with you, \sir, that the colleges are producing a com- 
modity for which there is a small demand, and I do not think 





Professor Unwin’s list controverts that fact. J. W. Curre. 
Sevenoaks, February 2nd, 
sin,—In your excellent article of January 22nd, on ‘‘ Technical 


[iducation,” you show very plainly the faults of the system as 
carried on in technical colleges, but state that you ‘‘are not pre- 
pared with a scheme of educational reform.” I think you are 
quite right in stating that the teaching in such colleges is entirely 
above the requirements of young men wishing to start life as engi- 
neers. On leaving school, youths at the age of sixteen or seventeen, 
when they should have had a good general education, should be 
sent at once into a works where they would gain a practical know- 
ledge, continuing their studies in drawing, mathematics, Xc., after 
which they are enabled so much better to grasp the theory of their 
profession, which they cannot understand until they have some 
practical training ; and at the age of twenty or twenty-one they 
should be able to support themselves, either continuing in the 
works for a time, or as junior draughtsmen. Such young men are 
then ready for the higher education, and can understand the 
lectures they attend, which at an earlier age are entirely 
thrown away upon them. Such a system as this can better be 
carried on in a small works of good standing, where pupils can 
see more detail, and follow the progress of the work to its finish. 
In large works there is of necessity so much subdivision, carrying 
out the work in different shops, &c., that a youth loses touch in 
the construction, and in this way many of the most important 
details are lost to him. A PRACTICAL ENGINEER, 
February Ist. 





RUSSIAN MILL ENGINES. 


Sir, —The information contained in your issues of the 22nd and 
29th ult., regarding the Nijni Novgorod Exhibition generally, and 
specially in connection with the engine exhibit of Messrs, W. 
Hopper and Co., Moscow, is worthy of further notice. 

Nearly twenty-five years ago, when an exhibition took p'ace by 
the Kremlin in Moscow, it is recorded that Russian stationary 
engine builders were represented by one firm only, viz, Messrs. 
Lilpop and Rau, of Warsaw. This firm also exhibited at the recent 
exhibition at Nijni Novgorod; whilst at this last exhibition, 
thirty Russian manufacturers exhibited their examples of ——s 
engine work, ‘This shows considerable growth in this branc 
of Russian home manufactures. It cannot, in a national sense, be 
called a spontaneous or natural growth, but, due to the severe 
import fiscal system, rather an artificial or forced one. In a tech- 
nical sense the latter condition is evident. The engines exhibited 
did not appear to bear the impress of any new feature or design 
which might be termed Russian; on the contrary, they bore, 
according to your account, the lines of German or other makers, 
and in the case of Messrs. Hopper’s engine, your illustrations show 
tnat Bolton engine builders are worthy of imitation. The identity 
of several of these is clearly shown in this engine, but it is doubtful 
whether a hybrid design of this make up can be termed a type 
carrying with it any valuable futurity ; and again, steam users of 
whatever nationality do not care to invest in that which, by 
inference, has stamped upon it ‘‘ with compliments to Messrs, So- 
and-So,” 

Imitators cannot occupy the van of progress, they march in the 
rear. This is a condition to which the Russian millowner will not 
shut his eyes, even after allowing much for his high-born 
patriotic instinct. 

Your kind insertion of this letter in your esteemed journal will 
greatly oblige. ANDREW ALISON, 

198, Tong Moor-road, Bolton, 

February 3rd. 





Sir,—l have been much interested in your illustrations and 
description of Messrs. Hopper’s engine at the Nijni Novgorod 
Exhibition. 

In your issue of the 22nd you describe it as ‘“‘an English Corliss 
design,” and you say that ‘‘ the object of the design has been to 
combine the best features of Lancashire engineering practice with 
the finish and general get up of the Swiss and Belgian engine 
builders,” 

It is, of course, impossible to say from the engravings if the 
makers have succeeded in imparting the finish and get up aimed 
at, but it is abundantly clear that they have combined in a 
masterly way many of the features of Lancashire practice, none of 
the three leading Bolton firms having been passed over, 

For example, the governors, barring engine framing, cylinders, 
and motion work, and the details of the Inglis and Spencer trip 
gear, are simply straight copies of Messrs. Hick, Hargreaves and 
Co’s., practice, the latter, however, being of an obsolete pattern 
long since discarded. Similarly, the automatic disengaging gear 
of the barring engine, the fly-wheel boss and arms have emanated 
directly from Messrs, J. Musgrave and Sons, whilst the general 
arrangement of cylinders, valves and dashpots, is that long used by 
Messrs. J, and E. Wood. 

The barring engine is a very bad case, consisting as it does 
entirely of Messrs, Hicks and Musgraves’ designs; this leaves no 
room for originality, and it can only be described as a ‘‘ mongrel.” 
You say that most of the engine exhibits at Nijni are essentially 
German, and it must be admitted that Messrs. Hopper with 
more patriotism than originality have succeeded in producing an 
engine which you justly describe as an English Corliss design. It 
must be very gratifying to the three English firms whose designs 
have been used to see how their details are appreciated and re- 
produced, and it iseasy to understand how Messrs. Hopper, being 
comparatively new builders of large engines, should wish to adhere 
to tried and well-known successful designs, but this might easily 
have been done without such a lamentable want of originality. 

_ lf Messrs. Hopper wish to hold their own in Russia with the 
English mill engine as opposed to the German type, they will be 
well advised to think out details for themselves, as they can only 
follow English engineers at a distance, because the improvements 
in detail and general design can only reach them when they have 
an opportunity of seeing an up-to-date English engine, when no 
doubt they will make excellent use of their o portunities, 

Bolton, February 2nd, it A. RICHARDSON, 





RAILWAY SPEEDS, 


, 5IR,—I have read Mr. Strong’s letter, and your comments on it 
in the last number of THE ENGINEER, and while I agree with you 
80 far that I do not believe the runs in question were ever made, 
I arrive at that conclusion on somewhat different grounds, and | 
make my calculations in a somewhat different way. I shall neglect 
the brakes and the retardation altogether, and confine myself to 
solving the following problem :—What power will be required to 
make a train, whose total weight is 424 tons, run ten miles in ten 
minutes, starting from rest ? 

© average speed must be 60 miles an hour, Let the first five 


miles be run at an average speed of 40 miles per hour, and the 
last five miles at 80 miles an hour. Then the average speed over 
the whole run will be 60 miles an hour, the required velocity. It 
follows that the train must attain at the end of the fifth milea 
speed of 80 miles an hour, 

New the stored work in it at that time will be 90,736 foot-tons, 
The resistance of the train at an average speed of 40 miles an 
hour cannot well be less than 2°5 tons, which, multiplied by the 
number of feet in five miles, represents 66,000 foot-tons of work ; 
adding this to the work of acceleration we have a total of 156,736 
foot-tons to be done by the locomotive while running at an average 
speed of 40 miles an hour. This represents a tractive effort of 
59 tons and 1430-horse power indicated. We need only concern 
ourselves with the first five miles. Now, it will be seen that in the 
case I have cited the average power must be doubled towards the 
end of the period of acceleration ; and, in point of fact, the loco- 
motive et of necessity have to run a considerable distance while 
exerting considerably over 2000-horse power. 

Now, I think that in this way it would be practicable to have 
power enough to do the work. But the conditions are not all 
stated, nor are they all satisfied ; I have left out of consideration 
the fact that, as shown by careful experiments made in the United 
States, at least one-third of the indicated power of the engine must 
be expended in propelling itself, and if this be so a tractive effort 
at the rail of much more than 5°9 tons would be required, and the 
indicated power must accordingly be augmented. 

But my great objection to the whole statement is the assertion 
that the train attained a speed of 80 miles an hour in five miles, 
I say, without hesitation, that speeds of 80 miles an hour are 
hardly ever attained on a level under any circumstances, and that 
there is no precedent for the assertion that such a speed could be 
reached at all with a train of the enormous weight stated. I have 
altogether under estimated the total train resistance at 2°5 tons at 
40 miles an hour; Ido not mean drawbar pull, I do mean the 
whole resistance of engine, tender, and train. 

It may be said, of course, that Mr. Strong says nothing about 
80 miles an hour, but I hold that that speed is the only feasible 
speed at which the feat can be snioagtihhed. If we increase the 

riod of acceleration we must also augment the ultimate velocity. 

hus, if we extended the time of acceleration to the whole run, we 
should have the train moving at 120 miles an hour at the end of 
the ten miles, in order that the average velocity might be the 
required 60 miles, But the foot-tons of work augment at a tre- 
mendous rate with the velocity; thus, at 120 miles an hour, the 
stored work in the train would be 205,216 foot-tons, or more than 
two and a-quarter times as much as that represented by 80 miles 
an hour, 

It is this matter of average speeds that is so constantly over- 
looked in dealing with these high-speed short runs. Excessive 
velocities must be reached during some part of the run, in order 
that the high average running may be attained. 


(ilasgow, February Ist. RUNNING SHED, 





THE MIDLAND-SCOTTISH SERVICE. 


Sir,—I have to apologise to the readers of my article on the 
Midland-Scottish service in THE ENGINEER, January 29th, page 
103, for two clerical errors, which unfortunately escaped notice 
until too late. 

The times of passing mileposts 47 and 48 are given in each case 
10 seconds too early, owing to an unobserved mistake in the 
original transcription from my pencil notes taken while travelling. 
I have now looked up these notes, and find the proper passing 
times to have been— 

46th milepost os ee te oe es ww we oe SERS 
47th milepost Oe, 6) ed. on Tie oy ee on oe ee 
48th milepost a ee eee eer mt 
Zedford (49} miles) 2... 2. ce ce oe we oe 2695.55 
The load of the 10.30 a.m. was 185 tons, exclusive of engine and 
tender. CHARLES Rovus-MARTEN, 
February 2nd. 


Str,—In the very interesting article by Mr. Rous-Marten in last 
week’s issue there is a slight error in the time given between 
London and Edinburgh. The day train leaving St. Pancras at 
10.30 a.m. reaches Edinburgh at 8.20 p.m., or twenty minutes 
earlier than stated ; and in the summer time the time occupied 
is 9h. 45min., the train leaving St. Pancras five minutes later, 
and reaching Edinburgh as now. GAIRLOCH, 

February 2ad, 





SOME NOTEWORTHY LOCOMOTIVES. 


Sir,—In the issue of THE ENGINEER of the 29th oe 1897, 
there is an article by Mr. George Frederick Bird, stating that the 
Great Northern engine, No. 215, had not originally a ee ol 
He is quite mistaken. The said engine was designed by me with a 
bogey early in 1852. It was so constructed and delivered to the 
Great Northern Railway in August, 1853. 

You will much oblige me if you will vr publish in your paper 
this correction of no doubt an unintentional mistake, 

57, Cadogan-place, S.W. ARCHIBALD STURROCK, 





Str,—The extremely interesting article by Mr. Bird, page 119, 
refers to the engine built at Swindon in 1846 having six wheels 
and the high fire-box. Having run 5000 miles on six wheels, the 
Great Western was returned to Swindon Works and converted to 
eight wheels. Having run a total of 370,687 miles, the engine was 
finally sent to the scrap heap in December, 1870. In the year 
1888 an entirely new engine was built, and bore the name Great 
Western ; it ran until 23rd May, 1892, when the various parts were 
used up in some of the narrow-gauge engines rebuilt from broad- 
gauge material. CLEMENT E, STRETTON, 
Leicester, January 30th. 








THE FEDERATED INSTITUTION OF MINING 
ENGINEERS. 


A GENERAL meeting of the members of the Federated Institution 
of Mining Engineers will be held in Manchester on Wednesday, 
February 17th, at twelve noon, in the Lord Mayor’s Parlour, Town 
Hall, Manchester. aa . 
Arrangements have been made for visits to the Lancashire and 
Yorkshire Railway Company’s Engineering Works, Horwich, and 
Messrs. W. H. Bailey and Company’s Albion Works, Salford, on 
Thursday, February 18th; and to Messrs. Ashton Bros, and Com- 
pany’s Carrfield Spinning and Weaving Mills, Hyde, and Hyde 
Lane Colliery, Hyde, on Friday, February 19th, 1897. : 
On Wednesday, February 17th, 1897, the following papers will 
be read, or taken as read : — fs 
‘‘Railway Nationalisation in Relation to the Coal Trade.” By 
Mr. A. Clement Edwards, : 
‘The Cost and Efficiency of Safety Explosives as Compared with 
Gunpowder.” By Mr. Henry Hall. 
“« Description of Various T'ypes of Ropeways, and Remarks as to 
their Proper Selection.” By Mr. W. Carrington, M, Inst. C.E. 
“ Determination of Fire Damp in French Collieries.” By Mr. 
J. Coquillion, 
‘* Appliances for Winding Water.” By Mr. Wm. Galloway. 
“The Detection and Estimation of Carbon Monoxide in Air by 
the Flame-cap Test.” By Prof. F, Clowes. " 
‘‘The Lake Superior Iron Ore Region.” By Mr. Horace V. 
Winchell. ; 
The following papers will be open for discussion :— 


Colliery.” By Mr. W. D. Wight. ‘‘ Trans.” Fed. Inst., vol. xii., 
page 238, 

**Secondary Haulage.” By Mr. Wm. Galloway. ‘‘ Trans,” 
Fed. Inst., vol. xii., page 257, 

‘‘Automatic Variable Expansion Gear Applied to Balanced 
Slide-valve Winding Engines.” By Mr. W. D. Wight. ‘‘ Trans,” 
Fed. Inst,, vol. xii., page 279. 

‘The Compound Winding Engine at the Great Western Colliery 
Company’s T'ymawr Pit: with Notes on its Comparative Steam 
Economy.” By Mr. Hugh Bramwell, Trans.” Fed. Inst., 
vol. xii., page 282, 

‘©The Principal Pumping Engine at Llanbradach Colliery.” By 
Mr. Wm. Galloway. ‘ Trans.” Fed. Inst., vol. xii., e 294, 

“The Geolcgy of Africa in Relation to its Mineral Wealth.” 
By Mr. Walcot Gibson, F.G.S. “Trans.” Fed. Inst., vol. xii., 
page 303. 

““ Mining in Northern Argentina.” By Capt. C. C. Longridge. 
“Trans,” Fed. Inst., vol. xii., page 327. 

‘* Possible Extensions of the Coalfields of France. By Mr. J. 
Bergeron. ‘‘Trans.” Fed. Inst., vol. xii., page 335. 

_ ‘*The MacArthur-Yates Process of Gold Extraction, Dry-crush- 
ing, with Direct Amalgamation and Cyanidation.” By Mr. John 
Yates. “Trans.” Fed. Inst., vol. xii., page 361. 

‘‘The Phenomena of Colliery Explosions.” By Mr, Donald M. D. 
Stuart. ‘‘Trans.” Fed. Inst., vol. xii., page 371. 

5 p.m.—General meeting will be closed. 7 p.m.—Dinner at the 
Victoria Hotel, Manchester. Tickets, 5s. each, exclusive of wine. 

On Thursday, February 18th, 1897, Excursion No. 1 at 9.40 a.m, 
will leave the No. 6 platform. Victoria Station, Manchester, by 
train for Horwich, arriving at 10.17 a.m., and walk to the Engi- 
neering Works of the Lancashire and Yorkshire Railway Com- 
pany. (Members will Fong note that it will be necessary to 
change at Bolton.) e visitors on arrival will be received by 
Mr. J. A. F. Aspinall, the mechanical engineer of the Lancashire 
and Yorkshire Railway Company. 12.25 noon leave Horwich, 
arriving at Salford at 1.2 p.m.,or Manchester, Victoria Station, 
at 1.7p.m. Excursion No. 2 at 1.10 p.m. will go by the Weaste 
tram or the Cross Lane tram from De te, Manchester, passing 
Salford Station—or cab—to Messrs. W. H. Bailey and Company’s 
Albion Works, Salford, where they will be received by Sir Wm. H, 
Bailey and Mr. Alf. J, Bailey. 1.30 p.m.—Light refreshments at 
the invitation of Sir W. H. Bailey. 

On Friday, February 19th, 1897, Excursion No. 3 at 10.10 a.m. 
will leave London-road Station, Manchester, per Manchester, 
Sheffield, and Lincolnshire Railway, for Hyde, arriving at 10.29 
a.m., and walk to Messrs. Ashton Bros. and Company’s Carrfield 
Spinning and Weaving Mills, Hyde, where they will be received 
by Mr. John Thornely, At 1 p.m. members will walk to the Hyde 
Lane Colliery pape fa Ltd., Hyde Lane Colliery, near Hyde 
Station, where they will be received by Mr. John Higson. Light 
refreshments will be provided at 1.30 p.m. At 4.42 and 4.56 p.m., 
leave Hyde, arriving at Manchester, London-road Station, at 
5 and 5,20 p.m. 








AN AUTOMATIC DRAINER FOR STEAM ENGINE 
CYLINDERS. 


WE illustrate herewith an interesting device for draining water 
from steam engine cylinders, recently patented by Mr. Thos. D. 
Smith, an engineer in the employ of the Lehigh and Wilkesbarre 
Coal Co., Wilkesbarre, Pa., and used by that company in the hoist- 
ing engines at its collieries. Fig. 1 shows a cross-section of the 
device, and Fig. 2 a cross-section of a cylinder with the device 
attached. As shown in Fig. 2, the drainer contains two poppet 
valves which are normally held off their seats by springs, leaving 
an open connection between both ends of the cylinder and the 
drain pipe. In operation, however, the difference in steam pres- 
sures on the two sides of the piston in the steam cylinder causes 
the valve on that side of the drainer which is connected with the 
high-pressure end of the cylinder to be closed, and the other valve 
to be opened wide. The drain pipe is thus always open to the 








CYLINDER WITH 
ATTACHED 





FIGZ.CROSS SECTION OF |%& 
DRAINER 


Figs. 1 and 2.—Cyinder Drainer for Steam Engines. Designed 
by Thos. D. Smith, Wilkesbarre, Pa. 


cylinder on its exhausting end during the whole of the exhaust 
stroke, except just at the end, when closure of the exhaust port 
and compression of the steam remaining in the cylinder-increases 
the pressure, shutting the drain valve on that end of the drainer, 
and opening the valve on the other end. The drainer is especially 
valuable for hoisting engines, in which the cylinders are apt to 
collect so much water, on account of their frequent stoppage and 
cooling, thas it is quite common to run them with the cylinder 
cocks always open, causing a great waste of steam. » 4 the Smith 
drainer the drain pipe is opon only to that end of the cylinder 
from which steam is being exhausted, so that it entirely saves the 
waste of steam through the cylinder cocks.—Zngineering News, 








Tue North of England coalowners consider that the 
new order in Council relative to the use of explosives in mines, 
which has just been issued, will add very materially to the cost of 
production of coal, Taking the price of gunpowder as 3d. per Ib., 
and bellite as 1s., in a mine employing 500 hewers, it is estimated 











‘ Anthracite Coal-breaking and Sizing Plant at Glyncastle 


that the additional cost of working will be £3000 rer annum, 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Toe Enouverr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for ication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


A. 8. (Chelsea.)—You had better refer to the treatise on ‘ Service 
Ordnance” or any other modern standard work on guns. We have not 
ever given a complete account of the system. Yes, it is known in 
this country as the Longridge system. 

Tyke.—{1) You can obtain diplomas and certificates from such of the 
universities as have chairs of engineering and from the technical colleges. 
(2) If you apply to the secretaries of the institutions you will obtain 
full information as to the conditions of membership. They are far too 
long to give here. (8) Colonial engineers are eligible for membership. 

G. K. R.—There are no books, papers, or treatises on hydraulic forging 
presses. There are only a few in existence, and the makers uniformly 
decline to publish details. If you will say what precise information 
you need we will endeavour to supply it. Very high pressures are 
obtained by differential accumulators in a very simple way. e 
accumulator is pumped up by a large ram, and descending, actuates a 
small ram, or the shop pressure, say 700 Ib. on the square Inch, acts on 
a large ram, which drives a ram of, say, one-fifth the area, giving 
accordingly a pressure of 3500 lb. on the square inch. 

J. Y. (Maidstone.)—There is some probability that the recommendations 
of the National Traction Engine Users’ Association may be carried out. 
We possess no definite information on the subject, save that on Monday 
week a deputation from the association had an interview with Mr. 
Griffiths Boscawen, M.P; Mr. Hobhouse, M.P.; and Mr. Luttrell, 
M.P., at the House of Commons on the subject of the law regulating 
heavy agricultural steam locomotion. It was decided to immediately 
introduce a Bill into the House of Commons embodying the recom- 
mendations of the Select Committee on Traction Engines on 8, 
which sat last year, and Mr. Boscawen undertook the charge of the 
measure. 


INQUIRIES. 


COLLAPSIBLE TUBES. 

Sir,—Can any reader oblige me with the address of a firm who are 
makers of the machinery for the manufacture of the thin leaden tubes, 
with screw tops, that are used for moist colours, perfumed water, &c. 

January 30th. D. 








MEETINGS NEXT WEEK. 

InsTITUTE OF MARINE EncineeRS.—Monday, February 8th, at 8 p.m.: 
Paper, “‘ Electrical Welding,” by Mr. 8. F. Walker. 

Tse InstiTuTION oF JuNIoR EnoingERs.—Friday, February 12th, at 
8 p.m: Paper to be read and discussed, ‘‘ The Construction of High-class 
Bridge and Girder Work,” by Mr. J. A. Macpherson, of London. 

Tue British Association oF WATERWORKS ENnGINEERS.—Saturday, 
February 13th, at 12 o'clock noon : A General Meeting to be held at the 
Westminster Palace Hotel, Victoria-street, Westminster. 

Tue Institution oF Evectricat Exoinerrs.—Thursday, February 
llth, at 8 p.m.: Continuation of discussion on Paper, ‘‘ Electric Inter- 
locking the Block and Mechanical Signals on Railways,” by Mr. F. T. 
Hollins, member. 

Norru-east Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Wednesday, February 10th, at 7 p.m.: Discussion on Paper, ‘‘ The 
Resistance Areas of Transverse Sections,” by Mr. A. E. Sharp, to be 
resumed. Paper, ‘‘ Liquid Fuel,” by Mr. Robert Wallis. 

Tue InstiTvTION oF Civit ENGiNgERS.—Tuesday, February 9th, at 
8 p.m.: Paper to be read with a view to discussion, ‘“‘Cold Storage at the 
London and India Docks,” by Mr. H. F. Donaldson, M. Inst. C.E. 
Friday, February 12th, at 8 p.m.: Students’ Meeting. Paper to be read, 
‘Cooling Reservoirs for Condensing Engines,’ by Mr. Harold W. 
Barker, Stud. Inst. C.E. 

Society or Arts.—Monday, February 8th, at 8 p.m.: Cantor Lectures, 
‘Material and Design in Pottery,” by Mr. William Burton, F.C.S. Tues- 
day, February 9th, at 8 p m.: Applied Art Section. Paper, ‘‘ Lithography 
as a mode of Artistic Expression,” by Mr. George McCulloch. Wednes- 
day, February 10th, at 8 p.m.: Paper, ‘‘The Chemistry of Tea,” by Mr. 
David Crole. Thursday, February 11th, at 4.30 p.m.. Indian Section. 
(This meeting will be held at the Imperial Institute.) Paper, ‘The 
Progress of Science Teaching in India,” by Professor Jagadis Chundra 
Bose (of Calcutta), D. Se. Thursday, February 11th, at 8 p.m.: Howard 
Lectures, ‘‘The Mechanical Production of Cold,” by Professor James A. 
Ewing, M.A., F.R.S. 
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COUNTY COUNCIL PROJECTS. 


Tue London County Council comes before Parliament 
in the present session with numerous schemes, foremost 
among which is that for purchasing the undertakings of 
the eight Metropolitan Water Companies. For eachcom- 
pany there is a separate Bill, and the aggregate capital 
involved amounts to many millions. The actual capital 
employed in these undertakings exceeds £16,000,000, but 
the market value is more than double that amount. The 
probability of the Bills passing is so remote that the price 
to be paid for the azquisition of the property need scarcely 
be discussed ; but supposing as much as £36,000,000 or 
thereabouts to be expended in that direction, there will 
be something to show for the money in the shape of a 
substantial and growing revenue. The case of the pro- 
posed County Hall, embodied in the London County 
Buildings Bill, stands on a different footing. In that 
enterprise something approaching a million will be ex- 
pended in clearing the ground, and half a million more in 
putting a municipal building upon it. In return there 
will be a saving of rather less than £9000 per annum in 
respect to rents now incurred, and a possible set-off by 
letting a portion of the ground floor for commercial and 
banking establishments. No doubt in the new building 
the Council would have very efficient and convenient 
offices, and the business of the several departments would 
be facilitated. But public opinion appears to be in favour 
of a cheaper site and a less ambitious scheme, although 
coupled with this project there is the appearance of an 
arrangement with the Government, by which a thorough- 
fare would be carried through from the Mall to Charing 
Cross. The present Bill only provides for the acquisition 
of the site on which the County Hall is to be erected, and 
says nothing as to the cost of the building. 

Another Bill is to empower the County Council to 
make a subway under the river Thames between Green- 
wich and Millwall, for which the estimate is £70,500. 
This means of communication is designed solely for the 
use of foot passengers, and will extend somewhat 
obliquely across the river from a point on the west of the 
Ship Hotel to the eastern side of the North Greenwich 








Dogs. The subway will consist of a cast iron tube, lined 
inside with concrete, faced with glazed tiles. The foot- 
way will have a width of 8ft., with a headway of rather 
more than 9ft. in the centre, reduced to 7ft. 6in. at the 
side. Access will be afforded at each end by a spiral 
staircase. The tunnelling is to be executed by the com- 

ressed air system, and it is expected that the work will 
i. completed in two years, or less, from its commence- 
ment. It might be thought that the opening of the 
Blackwall Tunnel would render this projected subway in 
a great measure unnecessary. But there is every indi- 
cation of a strong local demand for this particular line of 
communication, especially on behalf of the workpeople 
employed in the Isle of Dogs, where industrial establish- 
ments abound, but where room cannot be found for the 
dwellings requisite to accommodate the increasing 
number of artisans and labourers. There can be no doubt 
that the proposed subway would materially assist the 
industrial development of the Isle of Dogs, partly for the 
reason that the working population would be enabled to 
cross the river without the risk of being hindered or 
delayed by the intervention of fogs, so often a source of 
embarrassment where the transit is by ferry. Unfortu- 
nately a spiral staircase 40ft. deep on the northern side, 
and 50ft. on the southern, will be rather a drag on the 
toiling pedestrians; and, perhaps, the idea of introducing 
hydraulic lifts, already kept in view, may some day be 
realised. The air of the subway will be benefited by the 
use of the electric light. 

The London County Council General Powers Bill pro- 
poses a variety of schemes. The estimate for a new 
street in the Borough, together with the widening of 
Long-lane, Southwark, is £207,400. The widening of 
Old-street and Goswell-road figures for £193,000; Batter- 
sea Park-road widening requires £20,930; the widening 
of Holloway-road, Islington, £8950 ; and the purchase of 
lands, £5960, making up a total of £436,240. The 
Battersea Vestry are to contribute one-fourth the cost of 
widening the Park-road, and the Islington Vestry are to 
bear one-half the cost of widening the Holloway-road. 
Certain local authorities are also to contribute towards 
the cost of acquiring lands for the purpose of creating 
open spaces. The London County Council Improvements 
Bill includes the important project for the widening of 
the Strand by the removal of the Holywell-street block, 
the estimated cost of which is £569,130. A new street 
to form a northern approach to the Tower Bridge is esti- 
mated to cost £214,000. For an extension of the Chelsea 
Embankment—to which some serious objections are 
being offered—and the widening of Cheyne Walk, the 
estimate is £64,000. The cost of widening Tottenham 
Court-road at Bozier’s-court is put at £47,860. The total 
for this group is therefore £894,990. Of course, ‘‘ better- 
ment” comes into these schemes. It is proposed to levy 
an ‘improvement charge” within a specified area in 
respect to each of the four projects just named. But 
taking the estimates as they appear in the General 
Powers Bill and the Improvements Bill, they make an 
aggregate of £1,331,230. Even this is less than the 
probable cost of the County Hall which it is proposed 
to erect on the Trafalgar-square site. If we add the 
Greenwich subway to the list of improvements, the total 
still comes within the million and a-half required for the 
great municipal structure. That the County Council staff 
require better accommodation than now falls to their lot 
is unquestionable. This is very obviously the case at 
Spring-gardens, where the officials are packed away, from 
basement to attic, in a fashion which we are sure the 
Medical Officer of Health would never approve. This 
might be remedied by taking another house or two else- 
where, and although there is some inconvenience in 
having the staff scattered among separate buildings, yet 
this might be tolerated for a time, until a reasonable 
scheme can be devised. It surely ought not to be 
necessary to expend a million and a-half in order to pro- 
vide offices for the conduct of the business of the London 
County Council. There are other ways in which money 
is wanted. The extinction of Holywell-street is not all the 
improvement that the Strand demands. For the present 
there is no prospect of direct communication between the 
Strand and Holborn, and in the meantime there is an 
urgent need for opening up a proper roadway on the 
north side of the church of St. Mary-le-Strand, If the 
County Council finds itself straitened at Spring-gardens, 
assuredly the public traffic is inconveniently crowded and 
miserably congested in some of the principal metropolitan 
thoroughfares, the Strand furnishing an example which is 
yearly becoming more flagrant. 


STEAM MOTOR CARS. 


We hear without surprise that the winner of the 
French motor car race was propelled by steam; and 
we are glad not so much because a race was won, as 
because the facts supply evidence that steam is by no 
means being driven off the road by petroleum. A race 
of the kind is after all but a foolish thing. What the 
world wants is not the motor car that can run at the 
highest speed, but one that will, while attaining a reason- 
able velocity, give the smallest possible amount of trouble 
toitsowner. Itis constantly claimed for the light oil self- 
propelled vehicle, that it makes the smallest demands of all 
known self-propelled vehicles on the user. It is. pointed 
out that it does not need a fireman, nor is it necessary to 
be constantly shovelling coals or stopping at the roadside 
for water. By implication we are told that the steam car 
is lamentably inferior to its rival in these respects. We 
may, however, concede all that is claimed so far for the 
oil-driven car, and yet not touch the root of the whole 
matter. Such arguments as those we have cited avoid the 
essence of the question. It may be quite true that once 
the oil-driven car has been fairly started it will run for 
many miles without requiring any particular attention 
from the driver, who may devote all his energies to 
steering, leaving his engine to take care of itself, and yet 
the machine may be extremely unsatisfactory and 
troublesome. It may be constantly out of order, difficult 








 1901—The Storage of Cordite 144 
The Coal Trade—The Indian Famine. . 145 
LITERATURE Arab ie ieee ie ie PO Re 145 
‘DoUBLE-ENDING " MACHINE. (Illustrated.) .. 146 
A ReMARKABLE CANAL ACCIDENT. ({lustrated. re 146 
Sir W. ARMSTRONG, WHITWORTH, AND Co., Lim1TED 146 
Davip Kirkatpy. (With Portrait.) .. .. .. .. 147 
Suction DRAUGHT FOR MARINE BOILERS .. .. .. .. ... oe ce 17 
Evectric INTERLOCKING THE BLOCK AND MECHANICAL SIGNALS ON 
A eS a ar ce, 7 
Launcn Enoine. (Illustrated.) ma Caspar ae 150 
INsTITUTE OF MaRINK ENGINEBRS.. .. .. .. .. ... oo 00 6 Se 
Paper Friction WHEELS. I ng. ong) ck as: sae oe , vo AO 
Soctety or ENGINEERS i i ee a ern 
Bolter Feep Pomp EFFicrENcy a oe eT ee a ee 
Lerrers FROM THE Provinces—The Iron, Coal, and General Trades of 
Birmingham, Wolverhampton, and other Districts—Lancashire 152 
The Sheffield District—North of England .. .. .. .. .. .. 158 
- Notes from Scotland—Wales and Adjoining Counties—Germany .. 154 
‘NEWPORT HARBOUR CoMMISSIONERS’ WEEKLY TRADE REPORT .. 154 
AUNCHES AND TASAL:TRIPB: 655-62 3523. oc ce tn ce 155 
Tue Parent JOURNAL.. .. .. 155 
SELECTED AMERICAN PATENTS .. 156 





Station of the Millwall Extension Railway on the Isle of 





to keep in repair, and troublesome to start. We fancy 





144 





THE ENGINEER 


Fes. 5, 1897, 





— 





that all those not being inventors or manufacturers, who 
have had experience with oil, or rather spirit, driven cars, 
will admit that we state nothing more than the truth 
when we say that not only may these cars give trouble, 
but that they are certain to give it. 

When we come to consider the peculiarities of the petro- 
leum engine, we see how thoroughly unsuitable it is in 
many respects for its purpose. Unlike the steam engine, it 

cannot start until the cylinder has been heated up to the 
proper point. Unlike the steam engine, this occupies a 
considerable time. There is always delay and uncer- 
tainty in starting an oil engine of any kind. One day it 
may run off with a few turns of the fly-wheel; another 
time it may take an hour, and the expenditure of much 
labour and language to induce it to start. But, however 
excellent the firing arrangements may be, the fact 
remains that the engine once started, must not, or 
at least ought not, to be stopped; and, worst of all, it 
has a fixed speed of revolution which cannot be widely 
departed from. These things are of no consequence 
when the oil engine is employed to drive machinery. It is 
started in the morning, and runs all the working day, 
with intervals for meals. Its load is fairly equable, and 
it can be run at just the speed which best suits it. The 
oil engine is the worst possible motor for a variable load. 
It is entirely out of place, therefore, in driving vehicles 
of any kind, because the load varies incessantly on all 
but level roads. At the Crystal Palace last year no 
trouble was experienced in the grounds because the cars 
ran on a dead level track. The hills on the Brighton 
road found out weak places that the Palace terraces could 
not detect. At one moment we havea car running down 
hill and requiring no power at all; the next it is toiling up 
a steep ascent, making maximum demands on the engine; 
and in the country this must go on all day. The only 
way out of the difficulty lies in interposing between the 
engine and the driving-wheels some form of variable 
speed gear more or less complex and expensive; and 
furthermore, as the oil engine cannot be reversed, the 
gear must be so made that it will drive the car back- 
wards. We think that’ great credit is due to those 
engineers who, working with a motor so defective, have 
accomplished so much. It must, however, not be for- 
gotten in this connection, that up to the present no 
satisfactory display of the powers of a heavy oil engine 
have been made. We are told, indeed, that more than 
one maker has achieved great success in this direction ; 
but we have no tangible evidence in the way of public 
demonstrations to prove this; and even if the facts were 
all that workers in this direction believe themselves, and 
wish us to believe, they would not elude the fact that 
the oil engine is unsuitable for variable loads. 

We have said nothing about the objections which exist 
to the use of light oils, but we think that attention might 
with some advantage be directed to a very practical letter 
from a correspondent signing himself ‘‘ A Van Man,” 
which appeared in our last impression. So long as we 
have to do with light pleasure carriages the quantity of 
gasoline or benzine to be carried or dealt with is small; 
but when a vehicle weighing three or four tons has to 
make a run of fifteen miles or so out and home, or thirty 
miles in all, we begin to deal with a very dangerous fluid 
in considerable quantities. It is probable that‘‘ Van Man” 
has exaggerated the quantity of benzine necessary, but on 
this point we are not certain, because there is very little in- 
formation made public as to what the efficiency of the 
small benzine motor is. We can approximate to facts, how- 
ever, on existing data. It is known that atleast three times 
as much mechanical power as horse-power must be pro- 
vided. Let us take the speed of a motor brake at eight 
miles an hour. For this it would need four horses. The 
engine, taking the place of the horses, would have to 
indicate at least 12-horse power. We do not think it 
would be safe to count on less than 1°5 pints of benzo- 
line per horse-power per hour. The brake would, there- 
fore, on this basis, require 12 x 1°5 = 18 pints of benzo- 
line per hour; or for a run of, say, four hours a nine- 
gallon cask of benzoline. But it would not be safe to go 
with only just sufficient ; so the brake would have to start 
on its pleasure trip with about twelve gallons of benzoline 
on board. ‘‘ Van Man” tells us that he has sometimes 
six brakes out on the same day, representing a trifling little 
stock of 72 gallons for a day’s work. ‘‘ Where,” he asks not 
unreasonably, “can I store what would be needed for 
carrying on my business?” When the facts are put in 
this way we get an excellent idea of the practical 
objections which exist to the use of so dangerous an 
explosive. When we remember what a couple of gallons 
of paint made with a petroleum spirit did on board the 
Scotia we may realise the awful work that 100 gallons 
could do if they were improperly stored in a crowded 
neighbourhood. 

Turning now to the steam car, we see that it is in 
practice exempt from the objections which pertain 
to the oil engine. The steam engine is eminently 
* flexible ;” it will run fast or slow, stop or start just as 
we please. Instead of emitting a small quantity of an 
abominably-smelling smoke, it gives off at the worst only 
a perfectly innocent white vapour. It is matter of com- 
mon knowledge that a well made engine will run for 
years with little or no wear and tear. It is spared the 
explosive violence and the excessive temperatures proper 
to the gas or oil engine. Its power can be varied within 
very wide limits without gearing, and as it gives two 
impulses in every revolution instead of one in every two 
revolutions, its action is made more uniform. The objec- 
tions to the use of steam are concentrated in the boiler, 
but they exist in the imagination only. The production 
of alight, strong, easily cleaned boiler presents no real 
difficulty, and it can be fired with oil fuel. Thus the 
stoking difficulty is entirely disposed of. The rate at 
which the oil is burned will be regulated by the demand 
for steam. 

Whether the motor car, or van, or brake, is, or is not, 
to play the important part in the future that some 
persons think, remains to be seen. Up tc the present 


the result of very extended and careful inquiry, find 
that anyone is taking active steps to make them or 
procure them. We must, of course, except the Kane- 
Pennington cycle, but that scarcely comes within the 
purview of this article. 


apparatus secret. Let the event be what it may, we 
feel certain that steam will play its part with credit ; and 
it will not be surprising if ultimately we find petroleum 
only used for propelling vehicles as an excellent and 
convenient fuel wherewith to make steam. We write of 
things as they are. The field for inventors is open, and 
perhaps we may yet have developments of the oil engine 
that may compel us to adopt modified views. When that 
time comes we shall not be behindhand with our compli- 
ments to the inventor. 


THE MICRO-MECHANICAL EXAMINATION OF STEEL RAILS 
AND TIRES. 

We have from time to time called attention to the im- 
portance of the systematic microscopical examination of 
iron and steel, and we are, therefore, pleased to welcome 
any effort made in the direction of disseminating this 
vaiuable knowledge, for it is certain that good results 
are sure to follow. The latest example of this useful 
work hails from Glasgow, where Mr. J. E. Stead gave a 
lecture on ‘‘ Microscopic Metallography”’ and a paper on 
‘** Micro-mechanical Examination of Old Steel Rails and 
Tires,” before the West of Scotland Iron and Steel 
Institute. In the lecture he pointed out how the con- 
stituents of iron and steel and their modes of aggregation 
had become known by the use of the microscope ; 
“ferrite,” the matrix mainly iron, but containing the 
silicon, phosphorus, &c.; the “‘ graphite scales” of grey 
pig; the “temper graphite’ of annealed white iron and 
high carbon steel; ‘‘ cementite,” the carbon in combina- 
tion with iron; ‘ pearlite,” a pearly constituent of an- 
nealed steel, consisting of lamin of soft iron and carbide 
ofiron; the “ crystallites” of hardened steels or particles 
with rectilinear edges, called ‘‘ Martensite’’ by Mons. 
I’. Osmond. He also drew attention to Professor Arnold's 
work in this direction, which resulted in obtaining actual 
representations of the appearance of steels containing 
varying amounts of carbon, and so establishing standards 
for their future recognition ; the result being that in this 
way a very great deal can be ascertained about the 
character of the steel with a fair degree of accuracy. Mr. 
Stead set forth the following factors:—The proportion 
of carbon, change in structure produced by stresses on 
the cold steel, detection of minute flaws defects and 
presence of foreign matter, segregation and unequal dis- 
tribution of carbon ; frequently also whether a steel has 
been cast or forged, and in many instances to what heat 
treatment the steel has been subjected—very important 
factors to be so easily ascertained. 

Mr. Stead in his paper gives an example of one useful 
application of this knowledge. It has been known for 
years that steel rails become fragile after long-continued 
use, and Mr. Stead recalls Mr. Josiah Timmis Smith's 
paper on the subject before the Institution of Civil Engi- 
neers in 1875, who then showed that the weakness was 
to be found entirely on the surface, and proved that by 


No doubt a good many firms are | 
at work, but they are naturally very careful to keep their | 


sideration all these data and the movements of the wheels 
on the rails, the following explanation is offered in elucida. 
tion of the matter. The steel, as long as it can, flows off to 
the sides and escapes; where, however, it is forced 
forward, escape sideways is no longer possible, there. 
fore elongation ensues, but then the steel cannot pagg 
along the whole length of the rail or project over tle end 
at least not to any great extent; projections of tle sort 
have, nevertheless, been observed. Consequently, even 
before cracking sets in, the surface must assume a most 
| strained and unnatural condition, and when these strains 
are too severe, the steel neither being able to traye] 
| forward or sideways, but, nevertheless, being pressed 
| forward, follows an upward course, some parts actually 
| separating, probably at the junction of crystals or graing, 
| the steel behind sliding over the steel in front, and jn 
| this way the microscopic cracks form. Then the raj] 
| becomes thinner and thinner, and takes a more and more 
wave-like motion while the rolling stock passes over it, 
The cracks get deeper and deeper, until a loose fish-plate 
or badly bedded sleeper allows the rail to sink, the 
head is thrown into tension, and the rail snaps in two, 
Therefore, use strong, rigid, heavy rails; keep your 
fish-plates tight, and your sleepers well bedded, to 
diminish the chance of snapping a rail, is the advice that 
would be given if the views expressed are accepted. They 
certainly are ingenious, and cover the facts so far 
advanced ; but we shall await with interest the report of 
the observations of other investigators, and probably Mr, 
Stead himself will continue his valuable and interesting 
researches. 

It may be added that cracks five-thousandths of an inch 
in depth have been detected by Mr. Stead in an old loco. 
motive tire, and lines of weakness and micro-structures 
similar to those in rails are observed in the heads of every 
cold set or chisel after long use. 





ee 


GAS MANUFACTURE IN LONDON, 


Tue vastness of the production of gas for the use of the 
metropolis is illustrated by the statement of the working of 
the greatest of the companies that supply that area—the 
Gas Light and Coke Company. It is officially stated that in 
, the past year that company sold no less than 20,116,000,000 
cubic feet of gas—a record sale for the producing company. 
In part the increase is attributed to the enlargement of the 
use of gas stoves, and to the use of automatic meters. We 
learn, too, that in the last six months of the year there were 
1,025,781 tons of coals carbonised in the works, so that 
there was made in the last half of last year 10,943,772,000 
cubic feet, but this includes 739,543,000 cubic feet of oil 
gas. The cost of the coal was £579,268, including, of 
course,.the carriage to the works, and the cost of the 
unloading, &c.; whilst other charges, such as carbonising, 
makes the manufacture of the gas we have named represent 
a total with that of the coal of £961,557 for the half-year. 
The cost of the distribution of the gas was £123,587: rents, 
rates, and taxes for the works took £116,670; and other 
items brought up the total expenditure of the company for 
the last half-year to £1,281,372. It received £1,441,482 for 
the sale of gas—all of which, except £77,156, was for the 
sale of gas by meter, the excepted sum just named being for 
sales for public lighting and under contract. The coke 





planing off about jin. from the surface the original good 
properties were nearly restored, and by annealing they were | 
quite restored. He likewise suggested that the matter 
should be thoroughly investigated by a committee to be ap- 
pointed by the Board of Trade. It isa noteworthy fact that 
something resembling a committee has now been appointed | 
for that purpose; and, furthermore, that all the obser- 
vations just mentioned have been confirmed by Mr. Stead, 
who, however, gives us more information about the 
matter. His microscopical examinations show that there 
is a distinct layer of steel altered in structure, varying in | 
thickness from four to fifteen-thousandths of an inch on | 
worn steel rails, and on rails that have been in use a consider- | 
able time there are transverse cracks very close together, | 
often being only two hundredths of an inch apart along | 
the whole length of the rails; but the majority of these | 
cracks do not penetrate more than five-thousandths of an | 
inch, although in the case of an excessively worn rail many | 
cracks ;),in. deep and some jin. were observed. These 
cracks probably play much the same part as does 
the minute fissure made by a diamond. Whether 
cracked or not, rails with the skin, fracture under the 
shock of a dropped weight, a considerable difference being 
noticed when applying the test to the rail, head or flange 
uppermost, it being far more sensitive in the latter case, 
when the head is thrown into tension. The removal of 
even as little as Jin. of surface rendered the fragile rails 
nearly as good as the specification demanded for newly- 
made rails, moreover cracked rails have their good proper- 
ties restored by heating to a dull red heat and allowing to 
cool slowly. 

The altered surface layer has been subjected to careful 
examination; it is always harder than the portion 
beneath, which, in fact, retains the properties of good 
steel. In the hardened skin the grains of steel are altered 
in form and shape, presenting the appearance of having 
been actually dragged or forced forward. In fact, in non- 
cracked iron rails the top of the rails gets into a condition 
resembling overdrawn steel wire, or what the steel wire 
drawer calls ‘‘ rotten ;”’ in cracked rails the top has gone 
beyond this stage. It is noticed that the cracks take a 
curved direction, and that fractures follow the cracks; 
moreover, fracture surfaces in non-cracked rails always 
assume a similar form, indicating that the lines of weak- 
ness are exactly in the same curved direction as the 
cracks in the cracked rails, lending support to the view 
of the steel grains having suffered a forcing or dragging 
strain. It is found, furthermore, that it is just where 
the head of the rail gets the greatest weight that it 
becomes hardest and most cracked; cracks have never 
been detected in the two sides, even when they were 
abundant in the centre; in fact, the steel at the sides 
retains moderate flexibility, even when the centre is 
badly cracked, but the more the crown is worn away the 
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greater is the width of the cracked area. Taking into con- 








yielded £201,905, and other residuals and rentals brought up 
the total receipts to £1,778,789. Thus, we havea result that 


| yields to the greatest of our gas companies a magnificent 


revenue, and also a series of handsome dividends after the 
expenditure has been fully met. Despite the increased use 
of the electric light the tapping of new sources of consump- 
tion, such as that of the use for stoves and for the “slot” 
meter sale, have enabled the gas companies to continue to 
enlarge the extent of their production, and seem likely to do 
so possibly even more in the future. It is quite probable 
that for some of the methods of public consumption of gas, 
such as that for the lighting of the large streets, there will 
be a check to the growth ; but that for stoves, for purposes 
of power, and heat, as well as that for the automatic meters, 
will grow, and there is in some of these uses a very valuable 
factor in the use of the gas in the daytime, so that to some 
extent there will be a more equa! consumption over the 
twenty-four hours than there has been. The prospects of 
the gas manufacture are thus good for the future, as well as 
representing a large growth in the past. 


GLASGOW INTERNATIONAL EXHIBITION, 1901. 


GiasGcow has decided to hold an International Exhibition 
during the first year of the approaching century on lines 
similar to the highly successful exhibition of 1888. The Paris 
Exhibition is to be held in 1900, and the intention of the 
Glasgow authorities is to secure as many of the exhibits from 
the French capital as possible. There was a substantial 
surplus from the 1888 Glasgow Exhibition—a somewhat 
exceptional circumstance connected with undertakings of 
this kind—and this was used to form the nucleus of a fund 
from which the Parks and Galleries Committee of the Cor- 
poration are building a vast pile of art galleries on a portion 
of the site of the 1888 Exhibition. These immense buildings, 


which will vie in architectural grandeur with the University, . 


on the opposite side of the Kelvin, are to be completed in 
1901; and as the surrounding acres which formed the site of 
the 1888 Exhibition are still available, it is proposed to open 
the new galleries with a loan collection of pictures, which 
would form a central feature in an International Exhibition 
of the Arts and Sciences. The galleries would only be used 
for the housing of art and historic exhibits of great value 
in which the Corporation itself is already rich—and other 
erections of the usual exhibition order would accommodate 
the scientific, industrial, and commercial exhibits. Apart 
from the ripeness of the times for an undertaking of the 
kind, there is a special appropriateness at the advent of a 
new century in the people of Glasgow—the ‘city of many 
industries ’—- bestirring themselves adequately to illustrate 
the world’s progress in arts, science, and manufactures. 


THE STORAGE OF CORDITE, 


Some experiments were carried out at the Woolwich Arsenal 
on the afternoon of the 2nd inst. to determine the best form 
of package and magazine arrangements for the storage of 
cordite. There are three natures of packages in use. First, 

lain strong wooden boxes holding 100 lb. each, with lids 
eld down by small brass screws, Second, plain wooden 
boxes with thin metallic linings, holding about the sam 
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ount; and lastly, strong metal cylindrical cases used for 
em the cartridges of the larger nature of guns. In order 
Be make the experiments as searching as possible, these 
ie ee natures of cases were filled as full as they could hold 
ars the smallest cordite made, namely, that used chiefly 
ps filling smell arm ammunition, and which is stored only 
o uantities of 60 1b., wound on hollow reels enclosed in 
, sion cases. In the first instance, one of each of the cares 
a ignited, the cordite burned away fiercely without any 
jes Josion, merely forcing — the cases to allow the gases to 
ope. Twelve cases of each kind were then stacked 
together, and the bottom centre case of each stack was 
fired. The result, with respect to the two stacks of wooden 
cases, was that the boxes which were fired blazed up fiercely 
and sat one neighbouring box on fire, the rush of gases over- 
turning the stacks more or less completely, but there was no 
explosion, and ten boxes in each heap remained intact. The 
stack of strong metal cases behaved very differently; the 
ease ignited acted as a detonator to the rest, and the result 
was a severe explosion, which formed a considerable crater in 
the soft ground of the marshes, and scattered mud and 
Jibris in all directions. As the observer stood at a respectful 
distance no one was hurt, though the violence of the 
explosion appears to have been greater than was expected. 
These experiments confirmed the conclusions derived from 
earlier observations made with larger diameters of cordite, 
namely, that the best packages are strong wooden boxes of 
which the lids can easily be forced off by slight internal 
pressure. The experiments are to be carried on further, and 
will embrace the question of the best construction of 


magazines. 
THE COAL TRADE. 


TuEReE is a good deal of talk at present about wages; but 
jt is not seriously apprehended that any general disturbance 
will take place in the coal trade on that account. One of 
the miners’ agents, speaking this week, declared that there 
was a growing impression that the time had arrived for an 
advance in wages; but he pointed out that the move- 
ment in that direction was chiefly in Lancashire. If success- 
fu! there, it would be pretty certain to extend to Durham, 
Northumberland, and South Wales. These districts have 
not, and do not now enjoy the 30 per cent., or 1888 prices, 
which is possessed by Yorkshire and other localities included 
inthe Miners’ Federation. They are 15 per cent. behind the 
Midland coalfield. It is intended actively to assist the other 
districts which have been late in joining the union, in getting 
themselves levelled up to the Federation standard. The 
subject has already been broached to the coalowners, but 
nothing is likely to come of it for some time at least. The 
men are not losers by the lesser wage, for their cheaper work- 
ing enables their employers to secure contracts and afford 
them fuller employment. Thus, estimating a wage by its 
truest test—the amount brought home at the week-end—the 
Northern miner, with full work and only 15 per cent. on, is 
practically better off than the Midland miner with partial 
work and 30 per cent. on. It is noteworthy that most of the 
miners’ leaders express themselves as very thankful at getting 
through 1896 without a reduction in wages. That may be 
be taken as a token of peace for 1897. 


THE INDIAN FAMINE, 


GrexeraL Str ArtHUuR Corron writes to the Times 
regarding a book on the Godavery Irrigation Works. 
He rightly calls attention to the amazing lesson which 
this record of his great work affords to “all who 
care’’—and who would not just now care?—‘to enter 
on the subject,”’ if by doing so he could see his way to saving 
one human life, or averting one hour of human misery from 
our long-suffering, patient, and docile Indian fellow subjects. 
As an apologist of irrigation pure and simple, General Cotton 
throws out a strong attack against railway extensions, and 
the position would be less unanswerable if water could be 
made to flow at command, or if soils suitable for irrigationed 
crops, could everywhere be made available. As it is, there is a 
wide scope for both methods of combating the demon of 
famine, and irrigation and railways must go hand in hand 
till every available acre of irrigable land is made to produce 
the staff of life, and every square mile of populated area can 
be reached by the hands of those bearing the life-sustaining 
grain to the famishing population. 








LITERATURE. 


La Machine d Vapeur: Traité Général contenant la Théorie 
du travail de la Vapeur, l'examen des Mechanism de Distri- 
bution et de Réqularisation ; la description des principaux 
types d'appareils ; U’ Etude de la condensation et de la Pro- 
duction de la Vapeur. Var Epovarp SavvaGe, Professeur 
i l’Ecole Nationale Supérieure des Mines. Paris: Baudry 
et Cie, 21, Rue de la Régence. In two vols. of about 
450 pages. 

[ConcLuDING NOTICE | 

Tue second volume of M. Sauvage’s book opens with 

Chapter VI., on the “ Principal Parts of Steam Engines.” 

Here we find illustrated, and ought to find described, 

different forms of bed-plates, cylinders, connecting-rods, 

ke, The same remarks that we had to make about the 
first volume apply equally to the second. The drawings 
throughout are all that can be desired; they are, on the 
whole, representative of the best work, and a sufficient 
number of the principal types of parts are given to make 
the reader conversant with the highest class work of 
to-day, both on the Continent and in this country; many 
of the drawings, moreover, are dimensioned—a point of 
great importance—and one which places this book, from 
the point of view of illustration, above any other book of 
its class with which we are acquainted—amongst modern 
works, at least. Mr. D. K. Clark’s magnificent work on 
the ‘Steam Engine” resembles—if one may be allowed 
to make a comparison — very closely the Irench 
volumes before us; but whereas Mr. Clark’s book is far 
superior to M, Sauvage’s in the matter of description, 
M. Sauvage’s book has a distinct advantage when 
drawings only are considered. It is almost unnecessary 
to enforce further a point on which we have already laid 
so much stress, lu’ that our statements may not be 
unsupported, let us take a case here and there. On 
pages 50, 51, 52, vol. ii., will be found a general side 
elevation, part sectional, and details of the footstep 
bearing of the rare type of engine constructed in 1886 by 
M. Farcot for the pumps at Katatbeh. In this engine, 





some of our readers will probably recall, the crank 
revolves in a horizontal instead of a vertical plane. We 
are tempted to quote M. Sauvage’s description in full. 
The engine of Katatbeh is taken to show the crank and bear- 
ings, the subjects of which the authoristreating in that place. 
“ Un arbre vertical repose sur un crapaudine ; lacommande 
des grandes pompes centrifuges de Katatbeh est un 
exemple de cette disposition, rare dans les machines a 
vapeur; le pivot a été reporté vers la partie supérieure 
de l’arbre creux, et repose sur une colonne centrale fixe. 
C’est un disposition analogue 4 celle qui est fréquemment 
employée pour les turbines axe vertical. Le poid qui 
charge ce pivot est d’environ 48 tonnes; la vitesse peut 
varier et atteindre 35 tours par minute. Les grains du 
pivot supportent une charge de 200 kg. par c.m.?. Une 
petite pompe assure une circulation d’huile, qui traverse 
un réfrigerant tubulaire refroidi par l'eau.” There is no 
further word about the matter, and the reader is left hunger- 
ing to know what functions are filled by the various parts 
shown in the drawing, and which are in this particular 
case not even named. It may be, probably it is, an ex- 
cellent form of education to supply drawings, and leave 
the reader to make out the full meaning of them; but it 
cannot be said that this is what one is led to expect in 
a book to which one, as a rule, goes to find information 
eut and dried. 

Let us turn to the next chapter. Here, in a section 
devoted to high-speed engines, we find a drawing of 
Willans engine, not dimensioned. M. Sauvage is here 
exceptionally communicative, he devotes one whole page 
and a small diagram to this famous high-speed motor! 
For a final example let us turn to the large part of 
vol. ii., of which boilers form the subject. We should 
have thought that it would be impossible, certainly to a 
Frenchman, to leave the Belleville boiler without a very 
full description, yet M. Sauvage has succeeded in dispos- 
ing of it and its peculiarities, the latter by practically 
over-looking them in very few pages. The illustrations are, 
however, again highly satisfactory. As it is to the end of 
a review that one looks to find the opinion of the reviewer, 
we feel that it is necessary to sum up here and form a 
judgment for the direction of our readers. This we do 
with a certain amount of hesitation, because M. Sauvage’s 
book is not one of which it is easy to say we highly 
commend or that we disapprove. We have attempted in 
this rather lengthy review to show exactly the style and 
system of the author, and to give an impression of the 
general nature of his work. As we have said, it is on 
the drawings that the value of the book rests, and to 
those who, engaged on work of a practical nature, are 
desirous of making themselves acquainted with the 
principal elements of design in the best steam engines 
—particularly of continental manufacturers—of to-day, 
we do not think we can recommend a better book; 
but to those who are interested in the actual work- 
ing of steam engines and boilers, and wish for 
statistical knowledge of the points to be observed in 
particular types of engines, or wish to know anything 
of structural or constructive peculiarities which cannot 
be conveyed in a drawing, we say distinctly this is not the 
book for them. To put the matter briefly, M. Sauvage’s 
book resembles very closely that class of work found in 
many drawing offices, in which plans only and no descrip- 
tion appear. ‘‘ La Machine 4 Vapeur” may be considered 
as the apotheosised condition of such a draughtsman’s 
handbook. 

From a very careful perusal of this work we are im- 
pressed with the practical knowledge of his subject which 
M. Sauvage undoubtedly possesses, and it is a cause of 
regret that he has not given his readers more advantage 
of it; at the same time he has produced a work of con- 
siderable value, and great praise is due both to him and 
his publishers for the excellent style in which it is turned 
out. Of the clearness of the 1036 figures, with a few 
minor exceptions, which appear in these volumes, it is 
impossible to speak too highly, and the type and printing 
are all that can be desired. A table of contents and an 
index of the complete book are placed in the front part of 
the first volume. 


Register of the Associates and Old Students of the Royal 
College of Chemistry, the Royal School of Mines, and the 
Royal College of Science ; with Historical Introduction and 
Biographical Notices and Portraiis of Past and Present 
Professors. By THropore G. CHampeErs, Assoc. R.S.M. 
London; Hazell, Watson, and Viney, Limited. 1896. 
Demy 8vo., pp. cxxii. and 231. Price 7s. 6d. net. 

Tus volume, although very far from faultless as a regis- 
ter of old students, should be a source of gratification, 
and even prove indispensable to the students themselves, 
past, present, and future, and to others interested in the 
institutions concerned. Buta far greater section of the 
public might consult this volume with profit, inasmuch 
as from it can be obtained useful information concerning 
various men, prominent and otherwise, who are constantly 
being required to undertake responsible duties involving 
enormous risks to human life, as well as the expendi- 
ture of large sums of money. We cannot help thinking 
that the register portion might advantageously have been 
rendered even fuller than it is, but that it should be re- 
stricted to old students. Moreover, the distinction of 
being represented by a portrait seems to us to have been 
extended with far too free a hand; it might well have 
been reserved for those old students and others who have 
performed signal services in the establishment of the 
institution, in the advancement of its objects, or in 
bringing honour to its name. But,anyway, Mr. Chambers 
and his collaborators have undertaken a laudable task, 
and have achieved it; and although the result is not 
quite as satisfactory as it might have been, they certainly 
deserve to be congratulated. 





SHORT NOTICES, 


Sell’s Directory of Reyistered Telegraphic Addresses. London: 
H, Sell.—This work, which is now in its twelfth year, compiled 
from official lists supplied by authority of the Postmaster-General, 
becomes of increasing usefulness with the great annual increase of 


the telegraph and telephone systems. In addition to the various 
articles on British trade and foreign competition, there are 
included special articles and figures for 1895 and 1596 relating to 
the following great industries :—Iron and steel, shipbuilding and 
shipping, coal, petroleum, agriculture, textiles, tea and sugar, 
chemicals, In connection with the telegraphic department of the 
Post-office, the exact price of a three minutes’ conversation 
between upwards cf 100 of the largest towns in Great Britain 
and Ireland is given. A copyright diagram is presented to each 
subscriber and gives the distance between the British ports, the 
fares from and to any part of her Majesty’s dominions, and the 
route and price per word of every cable which is laid from one part 
of the Empire to the other. 

Patent Law and Practice: Including the Reyistration of Designs 
and Trade Marks, and the Laws relating to the Copyright of 
Library, Dramatic, and Artistic Works. In two parts. By A. V. 
Newton. London: Published by Horace Cox. 1897.—This is a 
new edition of a well-known little book. Mr. Newton has now 
enlarged its scope by the addition of Part II., which purports to 
deal with copyrights generally other than copyright in designs, 
which subject is included in Part I. Obviously the treatment of so 
large a subject in something under thirty pages, of which Part II. 
consists, must be very slight indeed. This is particularly so with 
respect to the chapter on international copyright, a thorny subject. 
Part I., which is devoted to patents, designs, and trade marks, is 
much more satisfactory. Here Mr. Newton gives us the benefit of 
much experience of practice, and tells his readers a good dea) that 
is useful for them to know. The book would be much improved 
by an index, 

Annual Report of the Board of Regents of the Smithsonian Institu- 
tion, showing the Operations, Expenditures, and Condition of the 
Institution to July, 1894. Washington: Government Printing 
Office. 1896.—The end of 1896 seems rather late in the day to 
publish an annual report brought up to July, 1894, but, presum- 
ably, there is a reason for it. The volume is large, 770 pages, and 
that has perhaps something to do with the delay. By far the 
larger part of it is composed cf the general appendix, in which are 
printed a number of papers bearing on various scientific subjects, 
and either original or borrowed from some contemporary source. 
There are in all thirty-seven such articles dealing with a great variety 
of matter, and most of them are from authoritative pens. They 
are, of course, well illustrated where necessary. 

The Engineer’s Year Book of Formule, Rules, Tables, Data, and 
Memoranda in Civil, Mechanical, Electrical, Marine, and Mine 
Engineering. By H. R. Kempe, A. M. Inst. C.E , M.I.E.E. With 
about 850 illustrations specially engraved for the work. Fourth 
year of publication. London: Published for the proprietors by 
Crosby Lockwood and Son. 1897. Price 8s.—Mr, Kempe’s year- 
book 1s too well known to need more than a passing word. We 
note that it has now reached 656 pages, including the index, and 
has, as far as we cansee, been brought well up to date. It is hardly 
necessary to tell our readers that it contains a great store of 
information on nearly all matters which interest the engineer. 
We should greatly prefer to see the advertisements put to the end, 
although they are interleaved in appropriate positions. 

Laxton’s Price Book for Architects, Builders, Engineers, and Con- 
tractors. 1897. London: Kelly and Co., Limited.— We have 
received a copy of Laxton’s Builders’ Price Book, 1897. In this, 
the eightieth edition, great care has been exercised in the prepara- 
tion of the work, so as to bring the prices and other information 
up to date, based upon the latest quotations of the price of 
materials, and throughout the compilation thereof the aim has 
been to make it as accurate and complete as possible. Important 
decisions under the new London Building Act, 1894, in the 
Superior Courts and the Tribunal of Appeal are stated in detail, 
and ‘‘ Heads of Cases” brought before the police-courts under the 
same Act are also given. The work still maintains the high position 
it has so long enjoyed among those to whom it appeals, 

The Gas Engineer's Text Book and Gas Companies’ Directory. 
1897. London: J. G, Hammond and Co.—The eighteenth annual 
publication of this work is a well-directed attempt to deal with the 
subjects which are receiving the special attention of those interested 
in coal gas engineering and the manufacture and distribution of 
gas at the present time. Attention has also been bestowed upon 
new inventions and processes, while the directory of under- 
takings, we are informed, has been loyally suppoi by quite 
85 per cent. of the officials of these works, who have supplied and 
corrected the statistical matter so as to bring it up to date. 

The “Shipping World” Year Book: A Desk Manual in Trade, 
Commerce, and Navigation, Edited by Evan Rowland Jones, With 
new map, specially prepared by J. G. Bartholomew, F.R.G.S., &e. 
London : “‘ Shipping World” Office. 1897. Price 5s.—The ‘* Year 
Book” improves and grows year by year. The eleventh edition 
has reached the respectable dimensions of a thousand and odd 

es. The new map is a noteworthy addition, and cannot fail to 

e useful. The volume contains the new rules of the road, and 
other recent statutory and departmental regulations, and generally 
seems to be quite up to date. 

Mountain Observatories in America and Europe. By Edward 8, 
Holden. City of Washington: Published by the Smithsonian 
Institution. 1896.—This stout pamphlet, 75 pages, contains descrip- 
tions of mountain observatories of America and Europe, abstracted 
from various sources, It is admirably illustrated, and will prove 
interesting both to the scientific and general reader. 
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OUBLE ENDING MACHI 























‘** DOUBLE-ENDING” MACHINE. 





Ix describing last August the works of Messrs. Combe, 
Barbour, and Combe, Limited, in connection with the visit 
of the Institution of Mechanical Engineers to the city of 
Belfast, we mentioned a machine which our Special Com- 
missioner saw at work there, “facing up both ends of a vertical 
engine column at once.’ (See THE ENGINEER, Vol. Ixxxii., 
page 133.) We make the reference with some hesitation, as 
the cut which accompanied our remarks on that occasion 
entirely failed to throw any light on the meaning of the 
letterpress through a misinterpretation of our correspondent’s 
idea on the part of the engraver. What we wished to make 
ciear was that the path of each tool was in a sense spiral, 
and the diagram was intended to show in an exaggerated form 
the path of one cutting edge. The photograph of the 
machine here reproduced shows two travelling headstocks, 
each carrying sixty cutters. It is easy, therefore, to see how 
each prepares the way for its successor, as it descends 
through the quasi half-circle described by the revolving 
head, which is not only revolving but advancing. The path 
in consequence cannot be really circular, but in a sense, as 
we said, spiral, each convolution of which is slightly oval. 
The shading which was inserted with so much good intention 
in the diagram of August 7th last deprived the diagram of all 
meaning, and we are glad to have an opportunity of 
correcting any misapprehension which may have been 
caused by it. The cutter heads or discs are of two different 
sizes, 2ft., and 3ft. 6in. diameter at the cutting point, the 
steel cutters being placed 1jin. apart in the circle. Each 
cutter head can be worked independently, and can be moved 
longitudinally and transversely when required for cutting by 
suitable gearing, or when required for fixing in position 
quickly by means of belt or rope gear. 

The machine will take in a length of 14ft. Gin. between 
the cutters, and there is a transverse movement of the cutter 
head of 6ft. 6in., so that a surface 6ft. by 2ft. 6in. can be 
machined. This enables the ends of all the stay rails or 
beams of one frame to be machined at one operation, and all 
of the same length, greater accuracy and economy 
being thus obtained. The cutter heads are revolved by means 
of worm wheels working in long screws or worms, which latter 
run in oil, and an easy cutting movement free from jar is ob- 
tained. The spindles which carry the cutter head are hollow, 
and are fitted with a loose running spindle, which in turn 
connects with a drill socket placed in the body of the cutter 


head, so that hol to 2in. di drilled i 
peer wages ashy, Arh we soma alee Piage pesca >s4 | and became fixed there, and as the level of the water lowered | 


| in the lock, the boat was consequently supported at the | 


part of the surface that has been machined ; of course the 
cutter head is stopped during the drilling. The various 
countershafts, rope and belt pulleys shown on illustration, 
are all necessary for the speedy movement of the slides, 
cutter heads, and drills, and are all under control of the at- 
tendant standing in front of the machine. The feed traverse 
is obtained by means of gearing, which in every case is auto- | 
matic. The machine is of Messrs. Combe, Barbour, and 
Combe’s own make. We may call attention to rope driving | 
applied to part of the gear. 


A REMARKABLE CANAL ACCIDENT. 





An accident of a somewhat unusual nature occurred toa 
canal boat at Cowley Lock, on the Grand Junction Canal, 
near Uxbridge, on December 30th last. The boat in question 
was loaded with chalk, and was what is termed a “ wide 
boat,” that is to say, one of 10ft. Gin. beam, with a cargo 
capacity of 45 tons, being an intermediate sized vessel between 
a barge, 14ft. beam, and a narrow or monkey boat, 7ft. beam. 
On entering Cowley Lock from the Uxbridge pound, to lock 
down to the London level, the crew, having shut the top 
gates and drawn the bottom paddles, adjourned to a neigh- 
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when the water was admitted. The stern portion of the boat, 
being short and comparatively light, was easily lifted by 
means of shear legs. The lock was cleared and traffic re- 
sumed in a little over six hours after the pump boat com- 
menced pumping out the lock. Fifty-six years ago a similar 
accident occurred in the same lock, and under similar cir- 
cumstances, the cargo in that case consisting of bricks. 








SIR W. ARMSTRONG, WHITWORTH, AND CO., 
LIMITED. 

THE amalgamation of two firms of such world-wide reputa- 

tion as Armstrong’s and Whitworth’s 

must be regarded by engineers with 








A WRECKED CANAL BARGE 


| bouring inn to refresh, leaving the lock to empty and the 


boat to take care of itself. The boat happening to drift back 
into the lock, the stern grounded on the edge of the top sill, 


bows and stern only, and being unable to bear such a strain, 
broke in two immediately in front of the cabin, and sank. 


The work of raising the wreck was carried out by stanking | 


off the lock with the stop planks in the grooves at the lock 
tail, and pumping the lock out. Barrow runs were then laid 
as shown in our illustration, and the chalk wheeled out in 
barrows, after which a temporary bulkhead was built in the 
end of the broken boat, which enabled it to be floated out 





considerable interest. What effect it 
will ultimately have it is impossible to 
say, but it can be clearly seen that in 
removing the source of healthy 
rivalry which each great undertaking 
supplied to the other, a great risk of 
degeneration would be run if less able 
persons were concerned, The amalga- 
mation means that the manufacture 
of large guns and mountings is now 
practically in the hands of one private 
firm, and emulation can only take 
place .between the Royal Factories 
and the new company. It is to be 
sincerely hoped, and indeed to be ex- 
pected, that the amalgamation will 
further rather than hinder the progress 
of the manufacture of ordnance in this 
country ; and that although, as we have 
said, a healthy competition is removed 
at home, it is possible that the new 
company will become a longer thorn 
in the flesh of foreign competitors than 
the un-united efforts of the two sepa- 
rate firms constituted. It is almost 
unnecessary to state that the Elswick 
concern has by far the largest interest 
in the amalgamation. The cupital 
of Sir Joseph Whitworth and Co. is 
£700,000 in £10 shares, valued at £15 
each, and some £300,000 in preference shares, the whole valued 
capital of the company being brought up by other means to 
| £1,050,000. Sir W. G. Armstrong and Co. has a capital of 
£4,000,000, which will be raised for the purposes of the amalga- 
mation to £4,210,000, by the creation of 210,000 new ordinary 
shares of £1 each, valued at £2 10s. pershare. The agreement 
come to is that for every £10 Whitworth share Elswick pays 
£7 10s. in cash, and gives three of the new £1 shares. The 
preference shares will also be paid off, so that the price each 
Whitworth holder will receive for each £10 share will berather 
over £16. It may be noted also that whereas Sir W. G. 
| Armstrong and Company give employment to about 19,000 
' men, Whitworth’s number some 1500 only. 
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DAVID KIRKALDY. 





As mentioned briefly in our last impression, David Kirkaldy 
passed away peacefully at the age of 76 on Monday week. It 
js not easy for the rising generation to realise what manner 
of man this was, or how original was the work that he did. 


Still less will they be able to understand the magnitude of | 


his services to engineers. At the present day a technical 
college, a railway shop, or a shipyard without a testing 
machine is unheard of. But Kirkaldy was the first man who 


ever made a testing machine properly so-called, and he was | 
the first man to deduce lessons systematically from what it | 


told him. 

the art of construction in many important particulars. For 

example, in riveted bridge work. He was the first to prove to 
the world that the fracture of a bar of iron or steel depended 
for its character not so much on the quality of the metal as 
on the way in which it was broken. 

Mr. Kirkaldy brought to his work peculiar idiosyncrasies 
which specially fitted him for it. Cautious toa degree ; 
enthusiastic past belief; honest as the sun; outspoken and 
fearless as a Viking, he laboured in a field previously untilled, 
and the returns he produced were enormous. But the very 
honesty of the man unfitted him in a way for getting on in 
the world. He studied truth before all things, and the truth 
was sometimes extremely unpleasant. A multitude of anec- 
dotes might be recounted, many of them amusing,all in- 
teresting. One must suffice: A certain American gentlemau 
called on him many years ago and an- 
nounced that he had come over to Eng- 
land to induce the Government to buy 
from him the secret for making an extra- 
ordinarily tough pig iron for guns. He 
arranged with Mr. Kirkaldy to carry out 
a tensile test of two bars of cast iron, 
each about 4ft. long and 3in. in diameter, 
one made by his process, the other ord- 
nance pig from the Woolwich gun fac- 
tories. The latter was first tested and 
pulled in two, and all the particulars re- 
corded. Then the American pig was put 
in the machine. The stress augmented 
until it was far in excess of that at which 
the English pig gave way. ‘‘ Vera ex- 
cellent pig,” said Kirkaldy. ‘I guess 
you have gone far enough now,”’ said the 
Yankee. ‘‘ Far enough!” cried Kirkaldy; 
“man, it’s not broken yet, and nothing 
ever leaves this machine till it is broken.” 
Energetic, nay forcible, protests by the 
American had no effect, and at about 
16 tons per square inch the bar was 
broken. The secret of its strength was 
revealed; in the middle was a bar of good 
wrought iron! ‘I have my doubts,” 
said Kirkaldy, “that that pig will pud- 
dle well. Indeed, I am no that sure 
that it will puddle at all.” The Yankee 
was in too great a rage for words. He 
demanded his specimens, and ordered a 
cab to take them away. One half the 
bar Kirkaldy gave him; when he asked 
for the other half Kirkaldy called his 
attention to the rule that he always kept 
specimens for his museum, and there it 
may be seen to this day. Nothing could 
exceed the glee with which Kirkaldy used 
to tell this story in days long gone by. 
And it was but one of dozens. Kirkaldy 
was the terror of so many persons, that it 
is probable that at one time he was the 
best hated man in London. And he was 
the more hated that no joint could be 
found in his armour. The infinite 
honesty of the man was proof against 
allattacks. But we must leave remin- 
iscences, and speak a little raore in detail 
of his career. 
_ David Kirkaldy was born in Dundee 
in 1520, and began his engineering career 
in 1843 at the engine works of Mr. 
Robert Napier, Glasgow, where he was apprenticed. After 
serving his time in the shops he was transferred to the 
drawing office, of which he afterwards became the chief. 
While in this position he gave a great amount of attention 
to the trial trip performance of steamships. In this direc- 
tion the first trips recorded by him were those of the steam- 
ship Larriston in 1852, the reports being afterwards printed, 
on the Admiralty’s request for information respecting a 
Smith’s and a Griffith’s propeller, which were tried on this 
vessel. Much to his regret David Kirkaldy’s work in this 
important branch of the profession was cut short by his 
employer, and for some time afterwards large steamships were 
allowed to leave their cradles for their destination without 
any record of their behaviour at sea having been obtained. 

His investigations were not long in bearing fruit, however, 
for in the case of two ships—the Lady Eglinton and the 
Malvina—which were completed within a fortnight of each 
other, the former was a signal success on her trial trip, 
While the latter proved a comparative failure. Having the 
fullest particulars of the construction of these two vessels, 
Kirkaldy was able to place his finger on the weak spot in the 
Malvina, and rectify it. One of the happiest moments in 
his life, he stated, was that in which he was struck with the 
idea of making in his leisure hours a complete set of finished 
drawings of the Persia, which are now to be seen in the 
office at the works of the firm of Kirkaldy and Son, South- 
wark-street, London, of which he was the head. Prior to 
making these drawings, several others had been exhibited, 
and at the Paris Exhibition of 1855 a gold medal and the 
decoration of the Legion of Honour were conferred upon his 
employer for his drawings of the British and North American 
Royal Mail steamships Europa, America, Niagara, and 
Canada, which were afterwards presented to the Emperor 
Napoleon III., and placed in the Louvre. His drawings of 
the Persia, were exhibited at the Royal Academy, an honour, 
We believe, which has not previously or since fallen to the 
lot of any engineer. 

In 1858 Messrs. Robert Napier and sons—for this was then 
the title of the well-known firm—received orders for some 
high-pressure marine boilers and engines, in which lightness 
and strength were essential features. It was accordingly 
Proposed to construct one boiler of ‘homogeneous metal” 


It is not too much to say that he revolutionised | 


| majority of ships. 


| ascertained. He had endeavoured, in the light of the fresh 


and another of ‘ puddled steel,” a departure from the 


| universally-used wrought iron; and David Kirkaldy was | 
deputed to carry out a series of tests to ascertain the | 
His experiments | 


relative merits of the new materials. 


commencing in April, 1858, were carried on for upwards of | 
| increasing the rates of combusion and evaporation above 


| three years, and formed the subject of a paper afterwards 
| read before the Scottish Shipbuilders’ Association. Subse- 
quently, in a more elaborate form, these tests were published 
| in book form. Some of the investigations recorded in this 
book, which ran through two editions, are worthy of special 
attention. In it, for instance, were for the first time pub- 
lished the effects of oil-hardening upon steel, for the appli- 
cation of which process letters patent were granted to 
Kirkaldy in May, 1859. Patents were subsequently taken 
| out in this direction by Mr. Andersen, of Woolwich Arsenal, 
and by Mr. G. W. Rendel, of Messrs, Armstrong and Co., 
both in November, 1862. David Kirkaldy next turned his 
attention to the design and construction of testing machines, 
and with this object he resigned his position at Napier’s. 
After patenting the various details, he gave instructions to 
Messrs. Greenwood and Batley, Leeds, to construct his first 
oe over which he is said to have spent his last penny, 
and in 1877 


by this time pretty well matters of common knowledge, and 
the author proposed to deal chiefly with suction draught, 
forced draught being referred to only for purposes of com- 
parison. It would simplify matters if he dealt, first of all, 
with the influence on the life and safety of the boiler, of 


natural draught rates under the two systems of suction and 
plenum draught. The oldest form of suction draught—in 
this case a real induced draught—was the steam jet or 
exhaust nozzle in the chimney, of which the most familiar 
example was the locomotive. Mr. J. A. F. Aspinall, chief 
mechanical engineer of the Lancashire and Yorkshire Rail- 
way, read a paper on ‘“‘ The Draught in Locomotive Boilers” 


| to the Institution of Mechanical Engineers in 1893. From 


the results there tabulated, it appeared that the vacuum 
produced in the chimney varied from 7in. to 18in. of water 
column, in the smoke-box from 3in. to 7in., and over the 
brick arch in the fire-box from lin. to 3in. Mr. Aspinall had 
courteously given the author subsequent information as to 
the coal consumption per square foot of grate, which was 
not stated in his paper referred to. As a mean of several 


| trials, 60 lb. per square foot of grate was the consumption of 


he received his first order for one from the | 


Belgian Government, other orders coming in subsequently | 


from the Indian Government, Messrs. Denny, and the 


University College, London. 


coal with a vacuum of 3in. in the smoke-box. 
On the diagrams published in Mr. Aspinall’s paper, it was 
shown that a vacuum of 3in. in the smoke-box corresponded 


| with a vacuum of lin. in the fire-box, and the author might 


With the new machine David Kirkaldy commenced his | 


career as a public tester at a small works in The Grove, 


Southwark, in January, 1866, and one of his first commissions | 
was the testing of the materials employed in the construction | 


of the Blackfriars Bridge. A large amount of work soon 


DAVID KIRKALDY, 


afterwards fell to his share, chiefly from the Continent and 
the War-Office. About this period a certain amount of hos- 
tility was shown to his work by professional men, and re- 
grettable friction was the result between Kirkaldy and the 
‘* Steel Committee” of the Institution of Civil Engineers in | 
connection with tests he was carrying out on soft steel made 
by the Barrow Hematite Company, but over this we prefer to 
pass. Kirkaldy’s reputation had grown to such an extent by 
1874 that new and more commodious works had to be found, 
and those now occupied in Southwark-street were acquired. 
The interior of these works will, no doubt, be familiar to a 
large number of our readers. 








SUCTION DRAUGHT FOR MARINE BOILERS. 


Turis formed the subject of a lengthy paper read before the 
members of the Institution of Engineers and Shipbuilders in 
Scotland at the fourth general meeting of their fortieth 
session, held on the evening of the 26th ult. in the Institu- | 
tion Rooms, Bath-street, Glasgow. The author was Mr. 
Matthew Paul, of Messrs. M. Paul and Sons, Levenford 
Works, Dumbarton, a firm who have for some considerable 
time been experimenting with a boiler in their works, fitted 
with appliances involved in an application of the system of 
suction draught known as Patterson’s patent. The paper to | 
some extent consisted of the results of actual tests and expe- 
rience in this connection. 

The author, after some preliminary references to the ad- 
vantages of artificial draught for boilers of the mercantile 
marine, went on to say that it appeared clear that, at least 
until the advent of some more commercially successful type 
of water-tube boiler than any of the present forms, some 
arrangement of artificial draught would be adopted in the 
It was, therefore, desirable that the com- 
parative merits of the various systems should be clearly 


experience gained since a paper on mechanical draught was | 
read last session by Mr. John Thom, to bring the comparison | 
between the results attained with forced and suction draught | 
up to date. 

The merits and demerits of forced or plenum draught were 





also here note that over an extended series of suction draught 
trials, made recently by his firm on an ordinary return-tube 
boiler, the coal burned per square foot of grate averaged 
exactly 601b. with a vacuum of lin. in the combustion 
chamber. These trials also afforded, over a wide range of 
rates, a complete confirmation of the 
law, previously ascertained by Mr. Thorny- 
croft and others, with regard to forced 
draught, that the coal burned per square 
foot of grate varied directly as the square 
root of the air gauge height, plenum or 
vacuum, as the case might be. Apply- 
ing this to Mr. Aspinall’s trials, it would 
be found that with 3in. vacuum in the 
fire-box, the coal would be burned at 
the rate of 60 x /3 = 105 1b. per square 
foot of grate per hour, and this is con- 
firmed by various authorities as a com- 
mon performances in locomotive, boilers. 
The author then quoted Mr. Aspinall to 
the effect that as locomotive boilers, 
under the conditions of working described 
in his paper, are seldom tréubled with 
leaky tubes, the fact seemed to indicate 
“that if induced draught were used in- 
stead of forced draught in torpedo boats, 
some of the troubles met with in the 
latter might be got rid of.” 

Proceeding, the author said that with 
forced draught a plenum of 3in. was 
required for a consumption of 60 Ib. per 
square foot of grate per hour, and for 
108 lb. per square foot of grate a plenum 
of 9in. was required. It was matter of 
common knowledge that endless trouble 
was experienced when an ordinary tubv- 
lar boiler was worked under forced 
draught at rates even considerably less 
than these, and no attempt to attain 
them in ordinary sea-going work, over 
lengthened periods, had yet been succers- 
ful. Even for short trials, extending 
over four to eight hours, the boilers hed 
failed repeatedly, with air pressures as 
low as 2in. to 24in. when burning 45 Ib. 
to 50 lb. coal per square foot of grate per 
hour, and the result had been that the 
boilers were increased sufficiently to do 
the required work at greatly reduced 
rates. 

With suction draught, the author 
declared, the case was entirely different ; 
and in support of this he proceeded to 
refer to comparative tests of suction 
and forced draughts, which Mr. W. A. 
Martin, of Blackfriars, about two years 
ago persuaded the Admiralty to make 
on one of the forced draught loco- 
motive boilers taken out of the Polyphemus. The 
results of these tests were given in a paper by Mr. 
Martin, read at the Institution of Naval Architects in 1895, 


| which also gave the results of similar trials on two sets of 


boilers of the gunboat Gossamer. Both series of trials 
showed that no difficulty had been experienced in getting 
a higher duty with suction draught than with forced 
draught. In the case of the Polyphemus the power had been 


| increased 8 per cent., while the efficiency of the boiler had at 


the same time been increased 20 per cent. In his address to 
the Institution of Marine Engineers on September 23rd, 
1895, Mr. A. J. Durston, engineer-in-chief at the Admiralty, 
stated that “the results of the trials with the Polyphemus 


| boiler showed—(1) That with fans used to produce the 
| induced draught there was no difficulty in obtaining high 
| rates of combustion. (2) That, as compared with forced 
| draught, there was an appreciable gain in economy.” Then, 


after referring to the Gossamer trials, Mr. Durston went on 
to say—‘In view of these results, further practicai adap- 
tations of the system have been made. H.M.S. Torch, 
a gunboat, has been fitted on this plan, and still later 
H.M.S. Magnificent, a first-class battleship, and both 
these vessels have passed satisfactorily through their 
trials.” The coal consumption over these trials, continued 


| the author, had varied from 301b. to 401b. per square foot of 


grate, which was not a big performance ; but this had 
been greatly exceeded in the long series of trials of Messrs. 


| Ellis and Eaves’ system, made by Messrs. John Brown and 
| Co. at Sheffield. 


These trials, and others made on board five large steamers 
fitted with Ellis and Eaves’ system, of which particulars 
were communicated to the Institution of Naval Architects in 
1893 and 1894, showed that with this system ordinary 
marine return-tube boilers could be successfully and without 
damage in any way worked continuously with coal con- 
sumptions of from 40 1b. up to 60 Ib. per square foot of grate, 
and with an evaporation of 101b. to 151b. water per square 
foot heating surface per hour, and with high efficiency. It 
also appeared that over all these trials no trouble had been 
experienced with the furnace bars, even with the hot-air 
supply underneath. 

Referring specially to Patterson’s system of suction draught 
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—the one with which Mr. Paul’s firm was associated—he 
described it as “ practically Martin’s, with the addition of 
a water service to the fan, sprayed from the fan centre among 
the hot gases, and thus preventing damage to the fan.’ Though 
not yet fitted on board ship, it had been subjected toa prolonged 
series of most severe tests on a return tubular boiler at 
Levenford Works, and the results were entirely satisfactory. 
The boiler had been frequently steamed for three hours in the 
morning, with a coal consumption of 60 lb. per square foot of 
grate, and anevaporation of 15 1b. of water per square foot of 
heating surface, then slacked off at mid-day, and steamed 
again at the same rates for three hours in the afternoon. 
Even under this drastic treatment no harm whatever had 
resulted to tube plates or tubes. Moreover, the furnace bars 
were cast iron, of ordinary scantling, arranged in the ordinary 
way, and had stood six months of such work without a single 
failure. 

It appears, therefore, to be conclusively proved, from loco- 
motive practice as summed up by Mr. Aspinall, from expe- 
rience with Martin’s system, with Ellis and Eaves’ system, 
and with Patterson’s system, that a boiler of the ordinary 
type and of ordinary proportions, would stand forcing under 
induced or suction draught, without damage, to rates far 
higher than it would stand under forceddraught. There had 
been much controversy over the reason for this, but no 
entirely satisfactory explanation seemed yet to be forth- 
coming. It was evident that for the same weight of coal 
burned per square foot of grate, with the same air supply per 
pound of coal, the temperature and volume of the gases, and 
their speed at any given point in their passage from bridge to 
chimney, must be the same, whether combustion was acce- 
lerated by pressure or by suction. That was to say, the 
difference of pressure from section to section of the boiler, 
on which the rate of flow of the gases depended, must 
be the same in the two cases. It would seem to matter 
little whether these differences were produced by forming 
a@ plenum at the furnace front, or a partial vacuum at 
the uptake. In the one case, there was atmospheric pres- 
sure at the exit and a plenum at the inlet; and in 
the other case, a partial vacuum at the exit and atmo- 
spheric pressure at the inlet; but, as stated, the conditions 
of difference of pressure, internally, must be the same in 
both cases. Mr. Martin had endeavoured to demonstrate 
visibly the difference in behaviour of gases when forced or 
drawn into a tube; but the conditions in his experiments 
were 10f quite similar to the working conditions in the com- 
bustion chamber of a boiler, and they were therefore not 
quite conclusive. In the absence of ocular demonstration 
there seemed nothing for it at present but to put the great 
difference in results, which was incontestable, down to 
the operation of a law which appeared to hold in every sphere, 
viz., that persuasion was always more effective, and less pro- 
vocative of “ ructions,”’ than coercion. 

The author then pointed out that in making comparisons 
of the relative efficiencies of various systems of draught, 
engine and boiler performances ought to be clearly separated, 
otherwise the comparisons were quite valueless. It might be 
taken that there were triple-expansion engines, apparently 
similar, using anything from 13 1b. to 191b. steam per indi- 
cated horse- power, and it was easily seen how erroneous 
would be a conclusion as to relative boiler efficiency based on 
coal burned per indicated horse-power in these cases. It was, 
therefore, essential that, for fair comparison, either the 
engines should be the same, working under the same con- 
ditions, or the engines should be eliminated, and lv. water 
evaporated per Ib. coal, at standard temperatures, made the 
sole criterion of comparison. In the Gossamer trials already 
referred to the first condition had been fulfilled, with the 
result that the suction draught power was increased 7 per 
cent., as compared with the forced draught power, and the 
efficiency at the same time increased 10 per cent. In the 
Polyphemus trial, where the second condition held, suction 
draught increased the boiler power 8 per cent., and the 
efficiency 20 per cent., as compared with the forced draught 
results. These were the only two cases the author had been 
able to find which satisfied the conditions required for fair 
comparison, and the result was unmistakeably in favour of 
suction draught. 

It might be objected that what was wanted was not a 
statement of results obtained on special trials, with every 
precaution taken to secure high efficiency, but a comparison 
of actual performances at ordinary work under similar con- 
ditions. If exactly similar conditions could be secured, the 
criticism might be allowed, but the difficulty of eliminating 
disturbing elements was great, and therefore the experimental 
trials had a quite unique value. If subsequent results 
obtained in ordinary work did not bear out the comparisons 
so established, then the difference would be due to extranccus 
causes, altogether clear of the relative efficiencies of the 
draughts, per se. 

The question of the relative merits of plenum and suction 
draught was not, however, to be determined solely by com- 
parisons of their effects on the life of the boiler, and of their 
efficiencies, though these were by far the most important 
points. Until some efficient and reliable mechanical stoking 
apparatus was introduced which would automatically feed 
the furnace direct from the bunkers at any desired rate, the 
“‘ personal equation ” of the stokers would always have to be 
reckoned with, and that was a particularly indeterminate 
and variable quantity. 

Other things being equal, it was to be expected that the best 
results—clear of intrinsic considerations—would be realised 
with the system which secured the best working conditions, 
these being a clean and cool stokehold, as free as possible 
from incumbrance and complications, with free ingress and 
egress to and from engine-room and deck. The closed 
stokehold, though sufficiently ventilated, was not a desirable 
place to work in, particularly when Welsh coal was being 
used. The difficulty of securing the requisite degree of air- 
tightness in bunkers and air flats and screen bulkheads was 
great, and the complication of air-locks at entrances was 
awkward, and might be a source of danger. With closed 
ashpit forced draught, the stokehold was difficult to ventilate, 
except by special appliances; and, if the air supply was 
heated, the conditions were aggravated by leakage of hot air 
from the passages to furnaces. The depth of air chambers 
on boiler fronts removed the fire further from the stoker, 
and proper firing—a matter of the greatest importance with 
accelerated draught—was more difficult than with the plain 
furnace front. A complicated system of air shutters and | 
valves for regulating or stopping entirely the air supply 
to any furnace further increased the difficulty of proper 
working. 

With suction draught, except in that arrangement of Ellis 
and Eaves’ system, where hot air was supplied both above and 


forced draught. In Martin’s and Patterson’s systems the 
stokeholds were exactly as for natural draught—efficiently 
ventilated by the accelerated current of cool air to the fur- 
nace fronts, which were also clear as for natural draught, and 
were themselves kept cool by the inward current. This also 
took with it all dust in the stokehold, and prevented what 
was ‘he great nuisance in the stokeholds. There were no 
shutters or valves to manipulate, and the fires and ashpits 
were as accessible as with natural draught. There appeared 
to be considerable misapprehension as to the relative powers 
required to accelerate the draught, to the same extent, under 
the two systems. It was frequently asserted that much more 
power was required for suction draught fans than for forced 
draught fans. This was quite a mistake. Indeed, as com- 
pared with the closed ashpit system, the power required to 
drive the suction fans would be less, by the saving of the 
great loss from friction in the air passages through heaters to 
furnace fronts. ‘The case was in every respect similar to that 
of pumping water from a lower to a higher level, in which, 
with equally efficient pumps, the power required for the same 
weight and the same lift would be the same whether the 
water was lifted or forced. The volume of gases to be dealt 
with by the suction fan was considerably greater than with 
the forcing fan, but the weight was exactly the same. 

For suction draught, the fans and casings were slightly 
larger and heavier than for forced draught; but taking 
account of the greatly increased rate, as compared with forced 
draught, at which boilers might be economically and safely 
worked, and the consequent reduction in size and weight of 
boilers for a given power, the total weight of boilers and 
accessories would be greatly reduced. It was therefore 
claimed for suction draught that, in regard to the safety of 
the boiler under high rates of steaming, to economy of coal 
at the same high rates, to ease and simplicity of working, and 
to structural arrangements, it had distinct advantage over 
any form of forced draught. The question of relative cost 
was ‘another story,’ which the author could not then enter 
upon further than to suggest that what combined all these 
desirable characteristics was worth paying for. 

Discussion on Mr. Paul’s paper was deferred till next 
general meeting, to be held on the evening of 23rd inst. 








ELECTRIC INTERLOCKING THE BLOCK AND 

MECHANICAL SIGNALS ON RAILWAYS. 
By F, T. HoLurys, 
So far as | am aware, there bas not been a paper read before 
the Institution for a number of years—if at all—dealing with the 
general question of block signalling and electric interlocking on 
railways. This fact, and the importance of the subject; the 
improvements in the systems in use ; the various arrangements for 
special purposes; the constant extensions of the application of 
electricity for expediting, and more safely controlling the traffic on 
our railways, is, I trust, a sufficient apology for bringing the subject 
forward on the present occasion. It is obviously impossible, 
within the limits of this paper, to give minute and detailed 
descriptions of all systems of block and interlocking apparatus, but, 
so far as I am in a position to do so, | will briefly describe those 
systems of electric interlocking in practical use on other railways, 
and deal more in detail with the system—Sykes’—of which, being 
responsible for its adoption, construction and maintenance, on the 
Great Eastern Railway, I am naturally in a better position to speak 
with some authority. I trust that those members who are more 
closely associated with other systems will give the Institution the 
benefit of their better knowledge and experience, by adding such 
details, and other information ove the discussion, as may seem 
to them to bring out the advantages, or otherwise, of such 
systems. I take this opportunity of heartily thanking my 
colleagues — the railway telegraph engineers—who have been 
good enough to afford me so much information with regard to 
these systems. 

A little prefatory explanaticn may be desirable for members un- 

acquainted with railway work. For the purpose of controlling the 
traffic passing over a railway it is necessary to divide up the line 
into short sections, varying in length in proportion to the traffic, 
the point of division being indicated by the provision of a signal- 
box, having fixed outdoor signals. The signals are usually a distant 
signal and a home signal, with at busier places a starting signal, 
and at very busy posts an advance starting signal, for each road ; 
and for sidings, junctions, and cross-over roads there are additional 
signals for the protection of these connections, These are manipu- 
lated by the signalman, so as to indicate to the drivers of trains if 
they may pass the point where such signals are fixed. The distant 
signal is merely a caution signal to advise the driver—if it is at 
danger—that the next signal, that is, the home signal—which is a 
stop signal—may be also at danger, and that he must be prepared 
to stop; but if the distant is ‘‘off,” he knows that, under 
ordinary circumstances, the stop signal is also ‘‘off.” The 
mechanical locking ensures this, 
Prior to the invention of the telegraph, and, | am afraid, for 
some time afterwards, the running of trains was merely reguiated 
by a time interval. Later on, a system of electric bells was 
established, to indicate when a train might be allowed to enter a 
section, and when it had passed through that section. In 1840 
an arrangement of electric signalling of trains was first used on the 
opening of the Blackwall lire, between Minories and Blackwall ; 
and at about the same time a needle block was made use of on the 
Midland Railway through Clay Cross tunnel. In 1844 a slightly 
different arrangement was brought into use on what is now the 
Great Eastern Railway—each instrument showing all the sections 
for the whole line—between Norwich and Yarmouth; and in 1853 
a perhaps more ¢fficient system of needle block and bell was intro- 
duced by Mr. Edwin Clark on the London and North-Western 
Railway. 

The term ‘‘electric block signalling” is generally applied to a 
combination of electrical apparatus, which, by means of an 
acoustic and visual signal, gives such indications to the signalman, 
as enables him, by a proper manipulation of his outdoor signals, 
to prevent two or more trains getting into one block section upon 
the same line of rails, at the same time. The block systems in 
general use may, practically, be divided into two separate groups 
—those operated by, and the indicators held in position by, a con- 
stant current on the line—the single-needle, semaphore, or disc in- 
strument—to either indicate, in accordance with the polarity of 
the current, ‘‘ Line clear” or ‘‘Train on line,’ and normally, by 
gravity, ‘‘ Line blocked ;” and those systems, principally Tyer’s, the 
apparatus of which is operated to indicate ‘‘Line clear,” or 
‘Train on line,” by momentary currents, and the indicators of 
which are held in that position by the residual magnetism remain- 
ing after the cessation of the current which actuates the needles 
and reverses the polarity of the magnets. There are several 
variations of both systems ; but for the constant current three line 
wires—one for the up line, one for the down line, and one for the 
bells—are generally made use of ; and for Tyer’s apparatus only 
one wire is required for the up and down line and the bell com- 
munication also. ‘lhe term “electric interlocking,” that is, inter- 
locking the outdoor signals with the indoor block signals, is 
generally applied to a combination of electrical and mechanical 
apparatus, which compels the signalman to work his outdoor 
signals absolutely in accordance with his electrical block signals, 
both of which are electrically under the control of the signalman 
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at the box in advance, and with the most complete systems so con. 
trolling, by means of a rail contact, the signalman at the box jn 
advance, that neither the block apparatus nor the outdoor signal; 
at the rear box can be operated to admit a following train unti} 
the preceding train is absolutely clear of the section. Next to the 
Sykes system, there is no doubt Mr. Spagnoletti’s has been the 
most largely adopted. Itis in use throughout the Metropolitan 
Railway, at perhaps a dozen important places on the Great 
Western Railway, at the junctions of the Great Northern and 
Midland Railways with the Metropolitan Railway, and severg| 
other points, 

Spagnoletti’s electric interlocking.—The transmitting or accepting 
instrument is provided with a plunger, two movable dises, and one 
fixed disc, together with an electro-magnet. ‘I'he outward appear. 
ance of the apparatus is shown in Fig. 1, and Fig. 2 is the lock 
indicator, The three indicator discs in the transmitting instry. 
ment respectively indicate ‘‘'l'rain arrived,’ a fixed disc “Ling 
clear sent,” and ‘‘'T'rain on line coming.” ‘l'ae lock-indicating jn. 
strument has two discs carried upon the needle of an ordinary 
single-needle coil, as shown in Fig. 3. The indications are “ |, o¢i; 
on,” and ‘‘ Line blocked,” given by gravity, and ‘‘ Lock off,” and 
‘‘Line clear, by a current, and are made to appear before the two 
apertures in the screen, in accordance with the position of the lock, 
The coil giving this indication is merely in a local circuit, of which 
the lock acts asa relay. Whilst the lever is in the “ cft” position, 
a train cannot be accepted ; and at junctions of conflicting roads 
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of any kind, it is arranged that, having plunged to accept a train 
from one road, it is impossible to plupge to accept one from the 
other, until the train accepted has arrived and the signal is put to 
danger. The operation is this: ‘‘ A”’ has a train for “‘ b,” and gives 
the ‘Is line clear” signal onthe bell. “ B” responds, if the line is 
clear, by plunging on his accepting instrument (Fig. 1)and his plunger 
is locked, giving to himself the indication mechanically—but held 
by the current electrically—‘‘ Line clear sent.” This takes out 
the lock of the section signal at ‘‘ A,” and indicates ‘‘ Lock off” 
and ‘‘ Line clear.” When the signal has been taken off, the train 
passes into section A B, and, after clearing the signal, it actuates 
a rail contact, which indicates on ‘‘A’s” instrument ‘‘'l’rain 
arrived,” unlocks his plunger for the rear section, and shows 
‘*Train on line coming” at ‘‘B” by interrupting the current on 
the line, and causing the ‘* Line clear sent” disc to rise from before 
it. On the train arriving at ‘‘B,” and passing over his rail con- 
tact into section BC, the ‘' Train arrived” disc is disclosed—the 
‘Train on line coming ” disc having been released, and moved by 
gravity from before it by the same current and coils that unlock 
the plunger to allow a following train to be accepted. The electric 
lock is really upon the trigger of the lever, and not upon the 
lever, or a tappet of the lever, itself. The lock therefore controls 
the trigger, and the trigger controls the lever. The system 
described, I am told, is not quite the same as that on the Metro- 
politan, or the Great Western Railway, but the arrangement 
described is, as it is recommended by Mr. Spagncletti, for lines to 
be fitted with entirely new apparatus. The arrangement at 
present in use has been adapted to the existing form of block. If 
I might presume to suggest, I should say that the coils for giving 
the block indications ‘' Line clear” and ‘‘ Line blocked” ought to 
be in the line circuit, and quite independent of the indications of 
the ‘‘lock,” for several reasons, 

Langdon’s electric interlocking.—On the Midland Railway Mr, 
Langdon bas in work, I believe, over some twelve or fourteen 
block sections, an arrangement of electric interlocking which was 
devised by him for use in combination with the single-needle block 
apparatus, so that the system of block working should remain 
unaltered. Instead of the usual pin or locking trigger, to peg over 
the handle to ‘‘ Lire clear,” or ‘‘ Line blocked,” a small pedal on 
either side of the handle is provided. To give “‘ Line clear,” the 
pedal, to hold the handle over in the right direction, switches in 
an additional battery, sufficient to operate the lock of the control- 
ling signal in the rear, as well as the needle of the block instru- 
ment—tbe two coils being in series, On the ‘‘'Train entering 
section” signal being given, the pedal, pressed down to hold the 
handle to “‘ Line clear,” is re'eased, and the opposite pedal de- 
pressed, to lock over the handle to give ‘‘ Line blocked” to the 
rear, In pressing this pedal down, the handle or commutator is 
locked over into this position, and can cnly be released by the 
action of an electrc-magnet, which is in circuit with a rail contact 
fixed a suitable distance ahead of the controlling signal for the 
section inadvance. ‘lhe transmitting instrument, therefore, re- 
mains locked up, giving the ‘‘ Line blocked” indication, until the 
train actually arrives and passes over a Siemens mercury rail con- 
tact. The signal must be put to danger behind the train, when 
it is automatically relocked, or the circuit arrangements in the 
instrument remain such that ‘‘ Line clear” cannot again be given. 
The electric lock consists of a sliding bar or tappet fixed in a slot, 
and suitably attached to the tail-piece of the signal lever. A notch 
across the sliding bar and the slot serves to receive a small steel 
bolt, engaging in both bar and slot, carried by a light lever. At 
the opposite end of this is an armature to be operated by a non- 
induced electro-magnet, suitably wound so that the ordinary 
current of four cells used for the block indications alone will not 
operate it, the additional battery switched in by the ‘‘ Line clear” 
pegging pedal being necessary. 


Lincolnshire Railway there is a modified system of electric inter- 
locking on trial, which is designed to allow of either ‘‘ absolute” 
or ‘‘ permissive” block working. The starting signals are dupli- 
cated—both locked—one for the ‘‘absolute”” and the other fcr 
the ‘‘ permissive,” to indicate to the driver if he may proceed under 
the permission of ‘‘absolute” or ‘‘ permissive” block working. 
Either signal], as required, can be worked by the same lever. Con- 
stant-current needle instruments are employed, and a switch is 
turned which indicates to the operator whether a train has been 
accepted from the rear on the ‘‘ permissive” or ‘‘ absolute” block 
system, This switch controls the working, and when it is in one 
position the ‘‘ absolute” signal only is released; when in the 
reverse position, the ‘‘permissive” signal only is released. 
The switch in the instrument at the box in advance being 
turned to either ‘‘ permissive” or ‘‘ absolute,” and the handle 
being pegged to indicate ‘‘line clear,” a current is transmitted to 
the rear bcx which, by means of a relay in the line, and three 
pairs of electro-magnets acting as an electrical selector and lock, 
releases cither one or other of the signals as required,. ‘The mau 
in advance lowers his home signal ; the train arrives, and is pro- 
tected by that signal ; and the back motion of the lever locks up 
the block instrument, and is itself locked until the starting signal 
has been lowered for the train to proceed, and is again put to 
danger. Instead of a rail contact, by which the train alone can 
free and clear the section-in its rear, the back motion of the 








below the bars, the conditions were improved on every count, 
as compared with both closed stokehold and closed ashpit 


° Read before the Ir stitution of Electrical Engineers, January 28th, 
1897. 


starting signal lever is the final metion permitting another train 
to be accepted up to that signal, Under ordinary arrangements 


Evans's electric interlocking.—On the Manchester, Sheffield, and ~ 
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so long as the ‘‘ Line clear” signal is appearing, the lock would 
stand released, but a special device is-provided to break down the 
lock circuit immediately it is unlocked, and it is only joined up 
when ‘' Line blocked” is given from the station in advance, ‘This 
ensures the signal only being used once with the one ‘ Line clear” 
current, and compels the sending of ‘“‘ Train on line ”—an excellent 
arrangement simply effected. 7 ale 

On the Caledonian Railway a modified system of electric inter- 
locking has been adopted over about fifty sections of their new 
city and suburban lines in connection with the ordinary ‘Tyer’s 
three-plunger block instrument, with the addition of a plunger 
lock, a polarised relay, an electric lock on the starting signal, a 
Sykes’ signal reverser—see Figs, 22, 23, and 24—and a rail con- 
tact. ‘The ‘‘ Lineclear” plunger can only be used once to free the 
section signal in the rear when it becomes electrically locked, and 
this lock can only be taken off when the train arrives and passes 
over the rail contact in the section in advance. ‘I'he same rail 
contact that clears the ‘‘ Line clear” plunger, to accept another 
train from the rear box, also, by means of the Sykes’ signal 


reverser, puts the signal to danger behind the train as it enters | 


the next section. This apparatus was designed, I understand, so 
as to allow of the old system of block working being strictly 
adhered to. Tbe method of dealiog with sidings, junctions, and 
cross-over roads would, I am sure, be interesting, and I invite Mr. 
Dunn, the company’s telegraph engineer, to give us some informa- 
tion on this point. 

Tyer’s electric tnterlocking.—Mr, Tyer has completed a combination 
of block and electric interlocking which is—as might have been 
expected—of considerable merit. The outward appearance of the 
best form of his old block is retained, and there is every indication 
of all the different motions that could be desired, using a signal 
reverser to automatically put the signal to danger, and a rail 
contact to clear the rear section by unlocking the “ Line clear” 
plunger. he lock is on the trigger of the signal lever, and is a 
very neat and simple arrangement. The signalman in advance 
may very effectually block back after accepting a train in case of 
an emergency, and even after the signal at the rear box is off ; 
in fact, he may give ‘‘ Line blocked” and put the signal to danger 
too. 

Blakey and O Donnell’s electric interlocking. —On the Great 
Northern Railway Blakey and U’Donnell’s electric lock and block is 
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on trial, over, | believe, two sections near London. The apparatus, 
which is as under, seems to be mostly ‘‘ Sykes’,” applied to the 
single-needle block. There is a Sykes’ signal reverser or replacer 
normaily discharged, so that the rod does not engage with the arm 
until the current is received ; a lever contact for closing the 
circuit to the reverser ; a polarised relay in circuit, with the block 
instrument at the rear end of the section; a relay in connection 
with the block instrument at the advance end of the section ; 
and Sykes’ rail contacts or treadles. Fig. 4 shows the connections, 
When the advance station, ‘‘B,” pegs the block instrument to 
“Line clear,” this actuates the block needle 2 and the polarised 
relay 3 at “‘ A,” and partially completes a local circuit through 
the signal reverser 4 on the starting signal. The signalman at 
“A,” in pulling the signal lever, joins up the lever contact 5. 
This completes the local circuit ; the reverser is geared, and the 
signal arm 6 lowered. It will be seen that without this current 
the lever, if pulled, would not lower the signal. The train passing 
into the section actuates the rail contact or treadle 7 and the 
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Chatham, and Dover Railway, at St. Paul’s.) Fig. 5 shows the 
arrangement, Sykes’ signal reversers are here again made use of. 
At King’s Cross West the lever working the ‘‘main,” and the 
‘‘main to goods,” advance signals—either signals worked with one 
lever as geared—is normally electrically locked, such lock being 
connected with a polarised relay attached to the block instrument. 
The signals named are fitted with Sykes’ reverser, actuated by 
commutators at the north end of the tunnel. The rails of the 
down main line through the tunnel are insulated, as a separate 
section from the adjoining rails, at each end, and at the north 
end both rails are in circuit with a low resistance and low 
E.M.F. battery, as shown; and at the south end the circuit is 
completed by a relay, the armature of which forms the earth 
connection of the lever lock and signal reverser. Assuming the 
down main line to be clear through the tunnel, when King’s Cross 
West gives ‘‘ Ba ready” to Belle Isle down—the signal-box at the 
| north end of the tunnel—the latter pegs his block instrument to 
‘* Line clear ;” the polarised relay attached to the block instrument 
at King’s Cross West is actuated, and the lever lock released. 
Belle Isle next either lowers the ‘down main” or “main to goods” 
home signal, and the commutator on such signal then earths one 
pole of the battery. The centre of this battery is connected by 
wire through the tunnel to a polarised relay in connection with the 
electric slots on King’s Cross West down advance signal, one of 
which is actuated, and admits of the corresponding arm bei 
lowered. On a down train passing into the tunnel, the wheels an 
axles of the engine short-circuit the battery connected to the 
rails ; the armature of the relay in connection therewith at King’s 
Cross West, being no longer held by the current, moves from the 
poles of the electro-magnet, and thus disconnects the lever lock 
and signal reverser circuits, causing the signal arm to go to danger, 
and the lever lock to fall in position to lock the lever when put back. 
The contact spring in connection with the signal lever disconnects 
the lever lock circuit when the lever is pulled over. So long as the 
engine, therefore, remains on the section of line shown, the signal 
is locked in the danger position to protect it. 
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Single lines.—The traftic capacity of single lines of railway has 
been so largely increased, and the otherwise unavoidable doubling 
of such lines for some long time deferred, by the adoption of Tyer’s 
tablet system, and the Webb and Thompson electric train staff— 
which is the same thing in another form, but, so far as I can see, 
minus the block—together with the arrangement for interlocking 
the same with the signals, that this apparatus is well worth con- 
sideration. Formerly each section of a line had its exclusive 
‘*train staff,” which delivered into the hands of a driver, was, 
except a ticket for the same direction, the sole authority for 
entering that section of line. If several trains were known, how- 
ever, to be passing consecutively in one direction, the person 
holding the staff could obtain from a box, locked up by the staff, 
a ticket to give to following trains, and the staff to the last. If 
the staff happened to be at the opposite end toa train requiring 
to pass through, there was nothing for it but to send for the staff, 
and wait, 

Tyer’s table instrument is, so to speak, a combination of the 
block telegraph and the train staff and ticket, the last two being 
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telay 8 attached to the block instrument at ‘ B,” disconnects the 
commutator of the block instrument, and joins up the battery 9, 
Which brings the needles of both block instruments to ‘‘I'rain on 
line,” This reverses the tongue of the polarised relay 3 at ‘‘ A,” 
and the local circuit being disconnected the signal reverser puts 
the starting signal to danger behind the train. This state of 
things remains until the train reaches the second rail contact or 
treadle 10 at ‘B,” which, momentarily disconnecting the circuit 
of the relay at ‘* B,” restores the block needles to zero, and the 
apparatus is ready for accepting another train from ‘‘ A,” 

_the Great Northern Railway Company have also, at King’s 
Cross tunnel, an interesting-arrangement of electric interlocking, 
utilising the rails as conductors, in such a manner as to ensure 
that any engine with its train occupying the line shall be fully 
protected by the signals, and such signal shall not be capable of 
eing lowered until the line is clear. 








combined as a metal tablet, controlled by, and its use controlling, 
the block, the indications of which are given at both ends of the 
section, A tablet once obtained, the block indications cannot be 
altered until it is restored to one or other of the instruments con- 
trolling the section. Although there may be as many as thirty 
tablets for the section—half at each end—only one tablet can be 
obtained at one time ; and this requires the concurrent action of 
both signalmen. But, as a tablet can be obtained at either one 
end or the other so long as all are in the instruments, there is no 
avoidable delay in passing trains through the section. The capacity 
of the line to carry traffic is then only restricted by the length of 
the section, and the speed of the trains. Having effectually, and 
safely, combined the staff, or tablet, always ready at either end of 
the section, with the block telegraph, it only remained, in order to 
give the maximum of safety, to electrically interlock this apparatus 
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the other, and so that the starting signals at each end could never 
both be off at the same time. 

The Tyer’s No, 6 table instrument is too well known to need 
description or illustration. Suffice it to say, before obtaining a 
tablet fora train, the usual ‘‘ Is line clear ’”’ signal is given on the 
bell, to which, if clear, the signalman at the other end replies by 
pressing in the plunger of his tablet instrument to release the 
opposite end commutator, and the signalman offering the train 
turns the commutator of his instrument, which also unlocks the 
drawer, and he obtains the tablet. It is the turning of this com- 
mutator in the position to obtain a tablet which also releases, by a 
momentary current, the Sykes’ lock on the starting signal. This 
contact—it is a knuckle-jointed contact—is not moon by the back 
motion of the commutator, but only by the front motion, to obtain 
the tablet. Mr. T'yler, however, with bis signal lever lock, prefers 
a constant current, with a key—it may be a lever trigger contact 
—to close the circuit when the lever is wanted. Fig. 6 shows 
this. The act of turning the commutator to obtain a tablet causes 
the rod A to be pressed down, and the pin B then presses into 
contact battery springs C D, which, when the trigger of the signal 
lever E is pressed to pull over the lever, joins the battery by 
springs F to the lock G, and thus releases the signal. As a 
tablet can only be obtained at one end, the starting signal can 
ped —— off at that end of the section where the tablet is 
obtained. 
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With the Webb and Thompson train staff apparatus the lockii g 
is effected by a Sykes locking instrument, applied as shown in 
Fig. 7. The upper portion of the staff instrument only is shown, 
The dise A is sd round a notch each time a staff is obtained. 
The small pins B, C, D, E, on the disc A, are for the purpose of 
engaging with the small contact lever F, as the disc is moved 
round from right to left in getting out the staff ; and this lever 
F then makes contact with G, closing the local circuit, operating 
the Sykes instrument, and thus unlocking the lever. Putting a 
staff into the instrument turns the disc from left to right, and 
this moves the small contact lever F in the opposite direction 
without making contact with G. When, however, the lock kas 
been discharged, and the lever is free, the staff cannot be put 
in, because the rod H would prevent the small contact lever F 
being moved by one of the pins B, C, D, E, on the disc A. If 
the starting signal were left of, a staff could not be obtained, as 
the bolt I geared to the signal lever, blocks the passage of tte 
slot in the staff instrument so long as the signal is in the “off” 


position. 
(To be continued.) 








Mason COLLEGE ENGINEERING Society.—A meeting of this 
Society was held at Mason College on Wednesday evening, 
January 27th, when a paper on the “ Utilisation of Water-power ” 
should have been read ty Mr. F. H. Hummel, but owing to illness 
of the author the paper was read by the chairman, Professor 
F. W. Burstall. The paper dealt with the various methods of 
utilising water-power as it exists in nature. It also classified 
turbines, giving relative methods of the two principal types, im- 

ulsive and pressure, giving the conditions under which each may 

used with advantage. An interesting description was given of 
the plant of Niagara. Various drawings, together with lantern 
slides, were used to illustrate the paper. After a lengthy dis- 
cussion the meeting terminated with a vote of thanks to the autlor 
and to Professor Burstall for reading the paper. 


TRADE AND BusINESs ANNOUNCEMENTS,—Messrs. W. G. Brette!l 
and Alfred G, Edwards, Oriel-chambers, Water-street, Liverpool’, 
have undertaken the joint management of the Liverpool Refrigera- 
tion Company as manager and secretary respectively.—The New 
Conveyor Company, Limited, Smethwick, Birmingham, has been 
entrusted by the Corporation of Batley with the contract for a 
new retort heuse, with a complete installation of inclined retorts 
and automatic coal-handling plant; also the contract for a coal- 
sizing and cleaning plant, to be shipped to Cape Colony.—The 
amalgamation of the Horsfall Refuse Furnace Company, Limited, 
with the Loidis Engineering Syndicate, Limited, under the title of 
the Horsfall Furnace Syndicate, Limited, is announced, The 
nominal capital of the syndicate is £50,000, divided into 10,000 
ordinary shares of £5 each. Manager and secretary, Mr. Frank L. 
Watson, Assoc. M. Inst. C.E.— The Admiralty have placd 
Elmore’s Patent Copper Depositing Company, Limited, on the 
list cf firms who may tender for the supply of copper tubes and 
sheets to H.M. Dockyards.—At the last meeting of the Hawarden 
District Council it was decided to engage Messrs. Beloe and Priest, 
civil engineers, of Liverpool, to report on the sanitary condition 
of the district, which includes not only the village of Hawarden, 
but several of the neighbouring townships, such as Owloe, Pentre, 
Sandycroft, Shotton, Aston, Mancot, and part of Saltney. Serious 
complaints have been made lately as to the insanitary condition of 
the district. 


THE PENNSYLVANIAN RatLways.—The death is announced of 
Mr. George Roberts, president of the Pennsylvania Railroad Com- 
pany, which took place on Saturday last. Mr. Roberts began his 
career with the company forty years ago as a rodman in the corps 
of civil engineers. His first position of importance was that of 
assistant engineer of the Allegheny Summit division, including the 
great tunnel on top of the mountain. He was employed for a 
decade in the construction of new railroads in Pennsylvania and 
New Jersey, including the North Pennsylvania, the Allentown, the 
Mahanoy, and Broad Top Mountain, and the West Jersey Roads, 
In 1862 he was made assistant to the president, and in that 
capacity he demonstrated the quailties that have since contributed 
to his elevation to the highest honours. He was elected fourth 
vice-president in 1869, and he proved such an invaluable aid to 
President Scott that he was promoted to the first vice-presidency 
in 1874, In the discharge of his duties of this office he had charge 
of all engineering questions in relation to the extension ard im- 
provement of the various lines of the company, and he also 
exercised a general supervision through the comptroller of the 
accounts of the corporation. He was also the president's as:istant 
in the direction of all business connected with other lines leased or 
controlled by the Pennsylvania. In this he specially distinguished 
himself, and when Colonel Scott laid down the reins of power as 
president, in 1880, Mr. Roberts was his logical successor. He is 
generally spoken of by the United States press as a man of 
remarkable ability. Indeed the position which he held is sufficient 








i i li (There is a somewhat similar 
arrangement to this, minus the signal reverser, on the London, 





with the outdoor signals controlling the entrance to the section at 
both ends to ensure that they could never be contrary the one to 


evidence of the fact. 
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m for Valve Gears.” Mr. J. R. Ruthven 
presided. The lecture was illustrated by 
oxyhydrogen lantern views. 

Mr. Joy, in the course of his paper, 
said that the name assistant cylinder 
seemed to exactly indicate the purpose 
and application of this device, in the 
same way that the term balance cylinder 
at once showed what that device was for. 
The assistant cylinder was simply to 











assist the valve gear, and the amount of 
assistance could be very accurately ad- 
justed to the requirements. The object 
of a balance cylinder was to balance the 
actual weight of the valve, and could, of 
course, be exactly proportioned to that 
| work. Balance cylinders had been in 
use for a great number of years. He 
had been unable to discover the first 




















application, but he knew they were used 
as early as 1851 by Messrs. Denny and 
Co., and they seemed to have gradually 
and almost unconsciously crept in to 
general use, evidently owing to their 
acknowledged necessity, as the valves of 





LAUNCH ENGINE. | 


THE little engine of the Essh system, which we illustrate | 
above, and which we consider of a particularly happy design, | 
is driven by the vapour of petroleum—not exploded, but | 
expanded in the same manner as in the engine brought out for | 
launches by Mr. Yarrow some years ago. 

The engine, as seen by the cut, has three single-acting | 
cylinders working on to cranks at 120 deg. The vapour 
is distributed by three slide valves, actuated by the short 
throw cranks c c; and c, upon the rod A. This rod is caused 
to rotate at the same speed as the engine by a train of three 
wheels, and to its end is fixed the reversing wheel M. The 
upper wheel of the train is loose on the valve shaft, but can 
be made fast to the reversing wheel in two positions, which 
correspond to backwards and forwards running. The 
action is, of course, the same as with a loose excentric, 
the relative position of the engines and valves being altered 
by the movement of the hand wheel. The arrangement of 
the distribution ports is shown in the side section, Fig. 2. 
The exhaust, it will be seen, is carried into the engine casing, 
of which all the joints are, of course, gas-tight, and passes 
from thence to condensing tubes outside the launch, and so 
back to the petroleum cistern. From here the petro- 
leum is drawn by the pump P, attached to the engine 
casing, is driven into the spiral system of tubes which 
constitutes the boiler, and enters the chest B in the form of 
vapour. From here the pressure is carried to the single-valve 
chest by the vertical tube D. A small portion of the vapour 
passes by the tube T to the injector P, and descends by H, 
drawing in air with it through A to the ring burner K. 
Here, being ignited by a pilot light, it burns with a clear 
blue flame, the size of Which can be regulated by the injector 
P to keep the pressure at from 141b. to 701b. per square 
inch, and so vary the speed of the engine. The density of 
the petroleum employed should be between °68 and 70. 
Below the former figure the petroleum does not lubricate 
satisfactorily, and above °70 it does not evaporate sufficiently 
rapidly. The consumption of petroleum is put at between 
17 and 20 pints per hour, the speed 233 revolutions per 
minute, and the power 6-horse. The total cost of a boat 
fitted with this engine, and designed to carry two persons 
at about 5°5 knots an hour, is 11,000 francs, or £440. 








INSTITUTE OF MARINE ENGINEERS. 


ASSISTANT CYLINDERS FOR VALVE GEAR, 
A MEETING of the Institute of Marine Engineers was held on 
January 25th, at the Institute premises, 58, Romford-road, Strat- 
ford, when Mr. Basil H. Joy read a paper on ‘‘ Assistant Cylinders 














low-pressure cylinders were, even in those 
early days, found to be heavy and cum- 
brous things for the valve gear to keep 
on starting and stopping, and the balance cylinder was devised to do 


| something toward relieving the gear. But, inasmuch as there was 


always a constant pressure, or nearly so, on the piston of the balance 
cylinder, no account could be taken of the momentum of the 
valve but only of its actual weight. It would be admitted then 
that a balance cylinder went only a very little way in the right 
direction, and now in these days of high piston speeds, when they 
might have a valve weighing 5 cwt. or 6cwt., travelling through a 
stroke of 6in., and having to be ‘stopped and restarted some seven 
or eight hundred times per minute, it would be seen what an 
enormous task the valve gear had to perform, and one could 
hardly wonder at the great amount of trouble which had been ex- 
perienced with them of late years. If only a record of breakdowns 
were obtainable, it would make very interesting reading when con- 
sidered in relation to the subject of this paper. No such returns 
were, however, to be got, and it was only nec to recall those 
cases which had come under one’s notice in actual experience, or 
in the papers, to recognise the fact that the valve gear of the 
present day was at once a very ill-used and much over-wrought 
piece of machinery. About the year 1887 things began to come to 
a crisis. Speeds in both war and mercantile ships of our own and 
other nations were jumping up by leaps and Lounds, and the 
abandoning of horizontal engines, and the general adoption of the 
vertical overhead engine of the present day, exaggerated the evil, 
by compelling the use of short strokes and high number of revolu- 
tions to attain these great speeds, and valve gears were the 
greatest sufferers. His father had for some time had his attention 
fixed on this subject, and he considered that the right way to 
meet the difficulty was by some method of driving the valves 
other than by valve gear, in the ordinary acceptance of the 
term, i.¢., a mechanical connection. With this end in view. 
he schemed what he called the ‘‘steam-moved valve.” ‘The valve 
itself was driven by a steam cylinder, controlled by the main valve 
gear; bnt, inasmuch as this gear had only to drive the small valve, 
it had very little to do, and could therefore be made very small 
and light, and the conditions were so far satisfied. The difficulty 
then arose as to how the main valve was to be held and prevented 
from running away from what must be called the main valve gear, 
and the motion rendered positive ; and this was the poser until, 
by a process of compromise and combination, the steam cylinder 
was coupled direct to the ordinary valve gear, through the main 
valve, and the sinall valve was driven by steam, admitted by its 
own piston, instead of by a small separate gear, and hence arose 
the assistant cylinder. This was in 1889, and Messrs, Laird 
Bros. here became interested in the subject, recognising the 
necessity for some such appliance, and Mr. Rutsey Bevis 
brought his practical experience to bear, and rendered invalu- 
able assistance in bringing the thing down to its present form. 
The earliest form of this assistant cylinder was tried in July, 1889, 
on the engines of H.M.S, Skipjack, a torpedo gunboat, 735 tons, 
450 indicated horse-power, speed 22 knots, nominally, making 
312 revolutions per minute ; and here it was interesting to note 
how they began with the more complicated form, expecting that 
that would give us the best opportunities for adjustment, &c., 
coming down to their present simple form only after endless ex- 


down at the required time by steam admitted by the piston un. 
covering small ports in the cylinder walls, and allowed steam to 
enter the top or bottom of the cylinder as required. They were 
however, forced by experience to the conclusion that a small inde. 
pendent valve would not do, and that there must be a mechanically. 
controlled valve. This seemed to point to too much complication 
till they tried the cylinder ina form which did away with the smal] 
valve, and they then got perfect balance of the piston owing to 
having steam pressureall round, but the difficulty of accurately fitting 
the lid on the upper end of the cylinder was a great objection to this 
form, though ra got vastly improved and quite intelligible dia. 
grams from it. This form of apparatus seemed to be doing very good 
work, and they were encouraged to go on, and they reached the 
cylinder in its present form, which consisted simply of a cylinder 
cover and piston, having no loose and no valves or other 
complications. In the latest form the give had ports cast in it 
leading one to the top and one to the bottom of the cylinder, 
There were two ports on opposite sides of the cylinder, connecting 
with these as required, and as soon as the engine began to move 
the steam entering flowed down through the port into the bottom 
of the cylinder and formed a ‘‘ charge” of steam, which drove the 
piston up till the steam entered at the other port, into the top of 
the cylinder, which cushioned and drove it down again, and so on, 
This had now become a steam engine, with proper valve and gear, 
and, therefore, itive in action and regulated as to time and 
speed —so much so, that in a set of compound six-cylinder 
engines, one of these cylinders, 6in. diameter, attached to the 
valves—one piston and the other flat—of one set of engines, 
having by some accident had steam admitted when the valve 
gear was uncoupled to allow of some repairs, the valve 
evidently started away at apparently full speed, and con- 
tinued working thus until a man could get up to the top 
platform and shut the stop valve. An examination of the 
engine showed that the maximum valve stroke must have been 
very slightly exceeded, as the brass bush showed marks of having 
been struck by the piston, but no damage was done to the engine 
whatever, except that the collar which coupled the two lengths of 
valve spindle was slightly sheered, and had to be drilled out, show- 
ing that the reciprocations had probaby been considerably in excess 
of their normal working posse of three hundred, and also what 
perfect control the cylinder had over the valve, and how exactly 
suited it was for the work which it had to perform, as under 
ordinary conditions the speed of reciprocation would have been 
adjusted to what was required, by means of the stop valve con- 
trolling the admission of steam to the assistant cylinder. It had 
been urged against this cylinder that the valve required no driving 
down, but would fall of its own weight. This was so, of course, 
when it was once started, and at.slow speed, but there was 
always a very considerable tum on at each end of the 
stroke, which, in the ordinary course, would have to be taken 
up by the valve gear, and this the assistant cylinder was 
designed to take up, and to give the valve a start only on its 
downward stroke, and then come to the assistance of the gear, by 
arresting it gently before it got right down to the bottom, so re- 
lieving the valve gear of all this strain. Having described the 
raison d’ étre and principles of the machine, he would quote some 
of the practical results which they had got from their seven year's 
work. Messrs. Laird Brothers had been regularly employ- 
ing this cylinder on all their high-speed engines, and though he 
had never followed the performance of any of them very closely, 
he presumed, from their continued application, amounting to a 
total of 256,000 indicated horse-power, that they were deriving 
considerable benefit from them. The Italian Government, too, 
have ordered them to be fitted on all engines built for them, and 
had now got a considerable number of them at work. The first 
case in which they could point to any real and tangible advantage 
in this system was in the case of the Lincolnshire and Yorkshire 
and London and North-Western Railway Company’s steamers run- 
ning between Fleetwood and Belfast, underthe superintendence of 
Mr. A. F. Gibson, of Fleetwood. The first two twin screw boats, the 
Duke of Clarence and Duke of Lancaster, built by Lairds and 
Barrow respectively, were fitted with assistant cylinders, and gave 
no trouble. In the spring of 1895 a third boat came out, and she 
was fitted with 13in. diameter balance cyliuder. After running 
for a few months, Mr. Gibson communicated with the author's 
firm as to whether it would not be possible to replace the balance 
cylinders, of the third boat by assistant cylinders, as she 
was not doing so well as the others. They replied they 
would be very glad to have it done, and it was finally 
arranged that the balance cylinder should be cut off, and an 8in. 
diameter assistant cylinder fitted on the flange left, and Mr. 
Gibson reported in July last that there was a marked improve- 
ment in the running of the engines. He also further reported in 
October, ‘‘ I am pleased to tell you that your assistant cylinders, as 
fitted on our three twin-screw steamers, continue to give us every 
satisfaction, and it is my intention to specify these for our next 
new steamer.” ‘To Mr. Gibson, then, is due their first definite 
knowledge that an assistant cylinder was really an improvement 
on the old balance cylinder, and since then they had gone ahead fast. 
Henowcame to the questionof theamount of steamused. The assis- 
tant cylinder on the Sussex—belonging tothe London, Brighton, and 
South-Coast Railway Suman tales 15 indicated horse-power, 
and was therefore taking that amount of work off the main engines, 
but was, of course, being paid for in the boiler department. But 
it must be apparent that if steam was applied directly to the valve, 
with the sole object of driving it up and down at the required 
time, it was more efficient than the same amount of steam applied 
through the main valve, piston-rod, crank shaft, excentrics, and 
links, and then to the valve, the driving of the valve being an 
incidental and subsidiary function, and the starting and stopping 
of the valve must surely have a very considerable brake action on 
the shaft, and must tend very much to increase vibration, while 
for high-speed engines every pound of steam that could be got 
into the cylinder was required to rotate the shaft, the valve having 
its own special motive power, which there was no difficulty in 
making very ample. 

The discussion which followed the reading of the paper was 
entirely of a conversational character, and related for the most 
part to various details of the several diagrams and drawings 
exhibited by the lecturer. In the result the discussion on the 
paper was adjourned until Monday, February 8th, and a hearty 
vote of thanks to Mr. Joy was p by acclamation, A similar. 
compliment to the chairman for presiding closed the proceedings. 











CATALOGUES. 


W. A. 8S. Benson and Co., London. Electric Wiring and Fittings. 
—Of the numerous works of this character which have come into 
our possession, Messrs. Benson’s book in point of colour printing, 
binding, and size, reaches the highest standard of excellence. 
Besides illustrating the beautiful fittings which Messrs, Benson are 
so justly noted for, the book is presumably intended to supply, in 
a readable and easil shantaninaie form, information respecting 
the installation of electric lighting for private house, and is sup- 
plied with a glossary of electrical terms and instructions respect- 
ing the management of fuses. 

Cox-Walkers, Darlington.—Electrical Apparatus. 

Easton, Anderson, and Goolden, Ltd London and Erith. 
Nicely bcund, printed, and illustrated, this catalogue deserves 
a place on the shelves of buyers of all kinds of machinery. 
Engines, boilers, pumps, hydraulic and electric lifts, electric 
motors and travellers, sheer legs, caissons and dock gates, 
— and mining machinery are all comprised in this firm’s 
catalogue. 

Frederick Nell, London.—Special machinery for heating and 
purifying. With special description of the Stillwell heater and 








periments and non-success, The small valve was driven up and 


purifier for boiler feed water, 
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PAPER FRICTION WHEELS.* 
By-W. F. M. Goss, Lafayette, Ind. 


Iv two toothless wheels are pressed face to face, the rotation 
of one will tend to turn the other, and under favourable con- 
ditions power may be transmitted from the driver to the follower. 
Such an arrangement may employ all the forms common to toothed 
gearing, but, as the contact is one of pure rolling, such gearing is 
freed from some of the limitations which govern the use of toothed 
wheels. For example, in friction gearing the driven wheel may 
be disengaged and stopped without danger of shock, while the 
driver continues its motion, or if out of gear it may as readily be 
started, its speed accelerating until it becomes normal. 

The amount of power which can be transmitted by friction 
gearing depends upon the characteristics of the material used in 
the two wheels which run in contact. As usually constructed, the 
driver is made of yielding material, such as wood, raw hide, 
leather, or india-rubber, while the driven wheel is almost invariably 
of cast iron. Such combinations have the advantage of producing 
a high coefficient of friction between the wheels ; and again, if 
there is slippage, it is the harder wheel that stops, and upon this 
the continuous motion of the softer driver inflicts no damage. 
Until quite recently all such gearing has been of light construction, 
and the power transmitted correspondingly small, and so long as 
leather and raw hide continued to be the materials most pre- 
ferred for the construction of drivers, no very heavy work was 
practicable. 

There has recently appeared, however, a new material which 
seems well suited to the requirements of friction wheels. This 
is compressed straw-board, and, as in belt transmission, the paper 
pulley has earned for itself a well-merited place, so in frictional 
work the paper friction wheel is fast paving its way to general 
recognition. These wheels are composed of thin discs of 
straw-board cemented together under heavy pressure and 
strengthened by iron side plates, or fitted over iron centres. 
By this construction the face of the wheel presents the edges of 
the straw-board discs, and these give a surface which takes a 
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good finish when turned, and which works perfectly in rolling 
contact with cast iron. 

Some of the applications of the paper friction wheel are pre- 
sented diagrammatically herewith. Fig. 1 shows a plain gearing 
connecting parallel shafts. Friction wheels of this form are in 
service which are capable of transmitting twenty-five or more 
horse-power. A three-wheel gearing, which is considerably used 
as an element in the feed mechanism of certain saw-mill machinery, 
is shown in Fig. 2, the combination being one in which a paper 
wheel acts as a medium by which motion is transferred from one 
iron wheel toanother. Another typical gearing is shown in Fig. 3. 
If the paper driver of this gearing is forced against the rim a, a 
forward motion of the follower results, while if the driver is 
brought in contact with }, a reversed motion at higher speed is 
obtained—an arrangement which has been found serviceable on 
screw presses. Bevelled paper friction wheels of the form shown 
by Fig. 4 are being made of such size as will permit their use for 
driving shop shafting, while Fig. 5 shows a device which has been 
employed for giving motion, in either direction, to the spindle of a 
well-known shaping and panel-carving machine. 

In the absence of data which would serve as a basis for calculat- 
ing the amount of power which any paper wheel can transmit, an 
experimental study of the problem was resolved upon, and with 
this end in view apparatus was devised which is shown diagram- 
matically by Fig. 6. The shaft A of this figure runs in fixed bear- 
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ings and carries the paper friction wheel; it is designed to be 
driven by belting from any convenient source of power, the direc- 
tion of the motion being that indicated by the arrow. The shaft 
B carries the iron follower and the brake wheel. The bearings of 
this shaft are capable of receiving motion in a horizontal direction, 
and by means of suitable mechanism connected with them, the 
iron follower may be made to press against the paper driver with 
any force desired, The pressure exerted by B upon A is the 
“pressure of contact,” and is represented by P. Through the 
action of the brake, the tendency of the iron wheel to revolve with 





the paper wheel may be resisted to any desired degree, and the 
hoary of the machine assumes that the energy absorbed by the 

rake is equal to that transmitted from the driver to the follower 
at their point of contact C. The resisting force of the brake may 
readily be reduced to an equivalent force F, acting at the circum- 





_” Read at the New York meetin; —December 1806—of the Ar eric: ' 
Society of Mechanical Engineers. “ ‘ Per 


ference of the follower, and its value may be accepted as the force 
actually transmitted from one wheel to the other at the point of 
contact C. 

From this brief description it will be evident that the functions 
of the apparatus are such as will permit study of the relationship 
existing between F and P, which relationship may be expressed 
as the coefficient of friction, thus :— 


Other things being equal, the power which can be transmitted b 
any such gearing will vary directly with the coefficient of friction. 
The actual machine used is shown by Fig. 7. It meets all the 
conditions which have been defined, excepting that the shaft B 
does not run in frictionless bearings, as a strict adherence to the 
assumed theory would require. It is thought that, during the 
experiments, the journal friction at B was fairly constant, and that 
its value was always small as compared with that of the forces 
transmitted by the gearing. Its effect, so far as it may have had 
an effect, would have been to reduce the value of the observed 
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coefficient of friction, The values as observed, however, are doubt- 
less better for the purposes in hand than a true value, since the 
employment of friction wheels in practice will generally involve 
losses by journal friction similar to those existing during the 
progress of the experiments in question. 


Diameter 


more than 5000 observations. The following is a summary of 
results :—* 

Slippage.—By increasing the load to be carried, the slippage 
may always be gradually increased to 3 per cent., and under 
favourable conditions its gradual increase may reach a maximum 
of 6 per cent.; but when the slippage is between the limits of 
3 per cent. and 6 per cont. it is likely to undergo a rapid increase 
to 100 per cent.; that is, the driven wheel is likely to stop. 

The coefficient of friction depends upon conditions, some of which 

| have not been studied and are not understood. It is most affected 
by slippage. Its value increases with increase of slip, until the 
latter becomes about 3 per cent., after which the action of the 
gearing becomes uncertain. With a slippage of 2 per cent., the 
maximum value of the coefficient rises above 25 per cent., and as 
the slippage approaches 3 per cent., even larger values have been 
observed. Fig. 8 shows a relation between slippage and the co- 
efficient of friction, which can easily be maintained with paper 
friction wheels of 8in. or more in diameter. 

The coefficient of friction is apparently constant for all pressures 
of contact up to a limit which lies between 150 lb. and 200 ib. per 
inch of width of wheel - face, beyond which limit its value 
decreases. At 400 1b. pressure its value is from 10 per cent. to 
15 per cent. less than for 150 lb, 

Friction wheels of 8in., 12in., and 16in. diameter give nearly the 
same value for the coefficient, while results from a 6in. wheel are 
lower by about 10 per cent.—a fact which would seem to indicate 
that wheels smaller than those experimented upon may have a 
still lower value for their coefficient. 

Variations in peripheral speed between 400ft. and 2800ft. per 
minute do not affect the coefficient of friction. 

Pressure of contact.—With a constant coefficient of friction, the 
power transmitted varies directly with the pressure of contact. 
During the comparatively short period covered by the experi- 
ments, the paper wheels gave no indications of breaking down 
under pressure as high as 4001b. per inch in width. The work was 

| not continued through a period sufficiently long, however, to 
| permit a determination of the maximum pressure with which paper 
drivers may be forced against their iron followers; but it has 
already been noted that the coefficient of friction is maximum 
| under a pressure of about 150 1b. per inch in width, and while 
| the amount of power delivered may be augmented by increasing 
the pressure above this limit, the most efficient pressure is that for 
| which the coefficient of friction is maximum. 

Horse-power.—By making d the diameter of the friction wheel in 
inches, w the width of its face also in inches, and N the revolutions 
per minute, and by accepting 0°2 as a safe value for the co- 
efficient of friction, and a pressure of 150 1b. per inch width of 
face as the pressure of contact, the horse-power may be written as 


_10x02x~ywdxWxN_., IWN 
H.P. = 33000 = 000238 d WN, 


This formula is believed to be safe for friction wheels which are 
Sin. or more in diameter, and under conditions which make it 


Horse-power which may be Transmitted by Means of a Olean Paper Friction Wheel of lin. Face when Run under a 
Pressure of 150 Jb. 




















shaft A are fitted between guides in such a manner as to allow the 
bearings of a shaft to be blocked out towards B, in case a friction 
wheel is to experimented upon which is much smaller in diameter 
than the one shown. The bearings of B slide at a good fit between 
the guides in the frame, and the pressure of contact between the 
friction wheels is secured by weights on the holder E, acting 
through a bell crank and suitable connecting links. The fulcrum 
of the bell crank is in a block G, which may be adjusted by the 
hand wheel H, thus allowing the arms of the bell crank to be 
brought to their normal position, and in this way offsetting slight 
variations in the diameter of the friction wheels. Power was 
delivered to A by two 3in. belts, and was absorbed at B by a rope 
dynamometer. Slippage was determined from readings of counters 
taken simultaneously from each shaft. 

In carrying out the experiments it was found convenient first to 
load the weight holder E, Fig. 7, and then to bring the bell crank 
to its normal position by adjusting the trunnion block G; the 
follower was thus made to roll with the driver under a definite 
pressure of contact. By applying the brake a light resistance was 
then introduced to oppose the motion of the driven shaft, and this 
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was maintained constant for a sufficient period to allow observations 
to be made of slip. 

The pressure of contact, the load on the brake, and the slip 
having been observed, a new set of conditions was obtained by 
increasing the brake Joad, after which observations were repeated. 
In this manner a series of observations was made under a constant 
pressure of contact, but at different brake loads; and as each 
increment of brake load increased the slip, the resulting data gave 

















mitted for the pressure of contact chosen. When the brake load 
had been so much increased as to make the slippage excessive, a 
new value for the pressure of contact was chosen, and the whole 
process as already described was repeated. 

The results were finally grouped for purposes of comparison, in 
such a manner as would make each group present but a single 


wheels of approximately 5in., 8in., 12in., and 16in. diameter, all 
in contact with a 16in. cast iron wheel. The contact pressure was 


speed limits gave a peripheral velocity varying from 450ft. to 
2700ft. per minute. In an effort to eliminate all inconsistencies 





the work was many times repeated, the whole process involving 


the relation between the per cent. of slippage and the force trans- | 


variable factor—Fig. 8. The experiments involved paper friction | 


varied from 751b. per inch of width to more than 400 lb., and the | 


Revolutions per minute. 
o : aN PELE OE OL EE SN OE AE ee eS 
pulley 25 50 75 100 150 200 800 400 600 800 1000 
4 0238 “0476 “0714 "0952 1428 *1904 "2856 +3808 “5712 “7616 "9520 
6 *0357 “0714 "1071 *1428 2142 *2856 4284 | “5712 "8568 171424 1*428 
8 "0476 “0952 +1428 "1904 2856 +3308 “5712 || = *7616 1°1424 15232 1°904 
10 "0595 *1190 *1785 *2380 3570 *4760 ‘7140 | = +9520 174280 1°9040 2°380 
14 -0833 1666 "2499 +3332 4998 "6664 "9996 | 1°3328 | 1°9992 2° 6656 3°332 
lt "0952 1904 *2856 *3808 5712 “7616 1°1424 | 175232 | 2°2848 3°0464 3°808 
18 "1071 2142 “3213 *4284 6426 "8568 1°2852 | 1°7186 | 2°5704 3°4272 4°284 
24 *1428 *2856 *4284 5712 "8568 1°1424 1°7136 | 2°2848 8°4272 45696 5°712 
30 *1785 3570 "5855 *7140 1°0710 1°4280 271420 | 2°8560 | 4°2840 5°7120 7°140 
36 *2142 4284 *6426 *8568 1°2852 1°7136 2°5704 =| =8°4272 |= 5°1408 6° 8544 8°568 
2 *2499 4998 °7497 +9996 174994 1°9992 29983 3°9984 5°9976 79968 9°996 
48 2856 5712 "8568 1°1424 1°7136 22848 38-4272 4°5696 6°8544 9°1392 11°424 
By reference to Fig. 7, it will be seen that the fixed bearings of | possible for them to be kept reasonably clean. By its use the 


above table has been calculated. 








SOCIETY OF ENGINEERS. 


THE PRESIDENT’S ADDRESS. 


THE first ordinary meeting of the Society of Engineers for the 
goueet year was held on Monday evening, the Ist February, at the 
oyal United Service Institution, Whitehall. Mr. Samuel Herbert 
| Cox, the president for 1896, occupied the chair, and presented 
the premiums awarded for papers read during the year, viz., the 
| President’s gold medal to Mr. George Thudichum for his paper on 
“The Ultimate Purification of Sewage;” the ‘ mer 
Premium” to Mr. D. B. Butler for his paper on ‘‘ The Effect of 
Admixtures of Kentish Ragstone, &c., upon Portland Cement ;” 
the ‘ Rawlinson Premium” to Mr. W. G. Wales for his paper on 
‘Discharging and Storing Grain,” and a Society’s Premium” to 
Mr. M. A. Pollard-Urquhart for his paper on ‘‘ Examples of Rail- 
way Bridges for Branch Lines.” 

Mr. Cox introduced the President for the present year, Mr. 
George Maxwell Lawford, to the meeting, who after briefly 
reviewing the work of the Society during the past year, drew 
attention to the steady reduction in the general death-rate of this 
country during the last fifty years and the comparative freedom 

| from zymotic diseases, both of which were attributed to the pro- 
gress of sanitary science and the impetus given to the practice and 
study of hygiene by the Public Health and River Pollution 
Prevention Acts. The provision of pure water and efficient 
drainage was the “mS of the engineer, and on these two subjects, 
which are of such vital importance to all communities, the President 
based his address. 
| After alluding to the discoveries of Pasteur and the influence of 
biology in its relation to the purification of water he contrasted the 
system of lake supplies, as instanced by the water undertakings of 
Glasgow, Manchester, Liverpool, and Birmingham, with the 
metropolitan supply, which, coming from such polluted sources as 
the Thames and Lea, was entirely dependent for its bacterial puri- 
| fication on sand filtration. He further contrasted the successful 
municipal enterprise of the four cities mentioned with the working 
| of the London companies, which are managed solely in the 
interests of the shareholders, finally expressing the opinion that 
the London supply should be managed in the consumers’ interests 
| by a body from which party and political feeling should beventirely 
excluded. 

A short description was then given of the Zurich waterworks, 
which he had recently visited, and which are of exceptional interest 
to engineers by reason of the striking example they afford of ‘‘ the 
conversion of the great sources of power in nature to the use and 
service of man,” the river flowing from the lake being utilised not 
| only to pump the entire water supply of the town, but to generate 
| both hydraulic power and electricity for lighting, motors, and 

traction. Drainage was then dealt with in its relation to water 
supply under the three headings of the house, the sewer, and the 
outfall. Special reference was made under the second heading to 
Mr. Parry Laws’ and Dr. Andrewes’ researches on sewer air and the 
| organisms in flowing sewage, the conclusions arrived at tending to 


* In ‘presenting the results of the experiments which have been 
| described, the writer acknowledges the assistance of Prof. M. J. Golden, 
| who worked up the details of the testing machine—Fig. 7—of the Rock- 





| wood Manufacturing Company of Indianapolis, through whose courtesy 
all necessary friction wheels were supplied; and of Messrs. Robt. D. 
Hawkins, M.E., 1895, and T. E. Layden, B.S., 1896, who as students in 
the Purdue laboratory conducted the experimental work. 







































































152 


THE ENGINEER 





Fes. 5, 1897, 





show that both sewer air and sewage were hostile to pathogenic— 
or disease-producing—organisms. The third heading, the outfall, 
— up the great problem of nee disposal, and after again 
alluding to the important part played bacteria in the purifica- 
tion of sewage, the President emphasised the fact that there could 
be no universal panacea for sewage purification, and that every 
case must be dealt with entirely on its own merits, and with special 
regard to the local conditions and surroundings. Reference was 
made to sludge and its disposal, and to the generation of steam 
power by the utilisation of two hitherto waste products—sludge 
and domestic refuse in combination with the refuse destructor. 


In conclusion the President stated that in his opinion no scheme of 
* 3 


a lat, 





water supply could be ed comp unless it was supple- 
mented by an efficient drainage system, and that by devoting their 
attention to the hygienic requirements of all classes of the commu- 
nity, engineers contributed their share to the health, and conse- 
quently the prosperity, of the nation. 








BOILER FEED PUMP EFFICIENCY.* 





THE published circular of a manufacturer of direct-actin 
steam pumps states that the exhaust steam of said pump is utilis 
by turning it into the suction of the pump, and that the feed-water 
is raised from 40 deg. to 50 deg. in temperature in this way. This 
is a very excellent thing to do, wherever practicable, as the only 
waste heat in that case is that due to radiation, and the cost of pump- 
ing the water is only that of doing the necessary work. Should 
the pump, either the steam or water end, have unnecessary friction, 
the steam required to do this unnecessary work is all returned to 
the feed-water, barring the small amount of heat transmuted into 
work. So also with any slip of the pump piston or valves, causin 
needless work by the steam piston, all this heat is thrown bac 
into the suction ; hence the rise of temperature of the water 
delivered is an accurate index of the working of the pump. 

At this point let us ascertain what the rise of temperature of 
this water should be if all the conditions were perfect. In that 
case, the steam displacement is precisely the same as the water 
displacement. That is, for every cubic foot of water displacement 
under any boiler pressure there is a corresponding cubic foot of 
steam consumption under like pressure. is statement of the 
case makes the calculation for the theoretical rise of temperature 
of the water very simple. The es table gives the 
results of the proper calculation for different boiler pressures :— 


Per Cent. 





: | r B. T. U. 
Boiler 2. B.T. U.in ; Lbs. of “ 
pressurein| Cubic feet 1 cubic ft. imparted water per °f Power re- 
per Ib. of of steam, 2! cu. ft. 7 per — to 
Ranchi, at steam. aes | a wae. s pump feed- 
squ’re in’h (a’ov’ 62° ) Degrees. hour. van eng 
1 2 “Se ae 5 6 
25 10-37 109 2 48-0 “14 
50 6-58 174 3 41-8 +24 
75 4-86 237 4 87-8 +33 
100 3-86 300 5 35-6 +41 
125 3-21 362 6 34-3 50 
150 2-75 424 7 33-4 +58 
175 2-41 486 8 32-7 66 
200 2-14 548 9 82-1 “75 





Column 1 gives the boiler pressure for which the calculations 
have been made. Column 2 gives the number of cubic feet of 
steam per lb. weight of the assumed boiler pressure, taken from 
Peabody’s Tables. Column 3 gives the heat units—B. T, U.—of a 
cubic foot of steam. The temperature of water from which the 
steam is generated is taken at 62deg. Deducting this temperature 
from the total heat of steam above zero, and dividing the result by 
the number of cubic feet in 1 Ib. of steam, gives the heat units of 
one cubic foot. Column 4 gives the rise of temperature of the 
water pumped. This is obtained by dividing the heat units in a 
cubic foot of steam by the weight of a cubic foot of water, or 
dividing column 3 by sixty-two. In order to free these figures from 
fractions the nearest whole number only isgiven. Columns 5and 6 
are given for further desirable information. Column 5 gives the 
number of lbs. of water per indicated horse-power per hour upon 
purely theoretical grounds—that is, no clearance, no condensation, 
no leakage, no frictions. Column 6 gives the power required to 
force the water given ia column 5 into the boiler against the 
pressure given in column 1, in terms of per cent. of the total power, 
that is, per horse-power. For example, with a boiler pressure of 
1501b. and a steam pump using 33°4 Ib. of ee L.H.P. per 
hour, only ‘58 of 1 per cent. of power is requi to force the 
feed-water into the boiler—under ideal conditions. 

It is well enough to point out the theoretical results as given in 
this table, but what should be realised in good practice! Steam 
ana’ manufacturers claim to run on as low as 75 lb. of water per 

.H.P. per hour, but it is not uncommon to find it double that 
amount. Somewhere between two or three times the theoretical 
heat units, ‘as given in the above table, ought to be a very fair 
and reasonable expectation. That is, a boiler feed pump exhaust, 
working under, say, 100 1b. boiler pressure, while theoretically 
heating the water it pumps only 5 deg., should not, in good 
practice, heat it above 12 deg. or 15 deg. It may, therefore, be 
concluded that a pump which heats its water 40 deg. or 50 deg. is 
not in proper repair. 

This manner of ascertaining the efficiency of a feed pump enables 
us to make an interesting comparison with the injector. 1 take my 
data relating to injectors from a work on this subject by Mr. 
Strickland L, Kneass. The better form of injectors heat the feed- 
water about 90 deg. above the initial temperature. The author 
also finds that with 125 lb. boiler pressure, the theoretical work of 
forcing the feed-water into the boiler is equivalent to heating the 
water about 6 deg., the same as given in the above table. This 
would show that, considered purely as a pump, the injector uses 
fifteen times as much steam as is required for its work, or it has an 
efficiency of only about 6 r= cent, 

A steam ing using 75 lb. of steam per indicated horse-power 
per hour for like work would have an efficiency of 34°3—75 = 
46 percent. If we should take the extreme of 150 Ib. of steam per 
indicated horse-power per hour the efficiency would be de ase gt 
23 per cent., which is still nearly four times better than an injector. 
Or we may put it this way :—If an injector, under certain con- 
ditions, heats its water 90 deg., it corresponds to about 514 1b, of 
water (34°3 x 15) per indicated horse-power per hour, 








““Tue Performance of Two-cylinder Compound Loco- 
motives on American Railways” is the title of an article con- 
tributed to the current issue of the Journal of the Franklin Insti- 
tute, by Mr. John H. Cooper, M. Am. Soc. M.E. If the figures 
given are to be relied upon, the comparison of the operations of 
the compounds and simple engines shows very much in favour of 
the former. The author states that the engines compared are 
alike in every respect except the compounding devices, and were 
worked under similar conditions for periods — enough to deduce 
reliable figures. Although the road on which the following figures 
were obtained is not mentioned, the results of a month’s working 
may be of interest:—A compound engine in passenger service in 
the month of May, 1895, ran 5558 miles, the average number of 
miles per ton of coal being 49°5. A simple engine, in the same 
service, running in opposite directions, had a mileage of 4843, the 
miles run per ton of fuel being 41. The two engines were on 
night runs, the trains consisting of seven cars, Speaking gen- 
erally, the author estimates the saving of fuel by the use of 
two-cylinder compound locomotives at 25 per cent. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ‘Change at Birmingham to-day—Thursday—there was again 
considerable discussion on the importation of American tin bars and 
billets into the Midlands, but the district makers asserted that they 
were not troubled by it, and that the cheap American material 
was unsuitable for joists and structural work for which English 
steel is in great request. The American billets are chiefly used for 
rolling into sheets, but to day steel sheets were being quoted at 
£7 23. 6d. and upwards, which is 2s. 6d. more than they were 
fetching last week ; steel bars were £6 5s. to £6 103.; angles and 
girders, £6 15s. for small sizes, and £6 for large ; Siemens billets, 
£5 to £5 5s.; and blooms and billets of Bessemer make £4 12s, 6d. 
to £4 15s. per ton. It is stated, however, in some quarters that 
the American importation is checking the advance which was 
previously appearing in the billet and tin bar market. There were 
consumers on ’Change to-day who stated that they are buyin 
billets and tin bars at the same prices now as last October—instea 
in one or two cases, of slightly less. At that time Bessemer 
billets, delivered in the Midlands, were quoted £4 7s. 6., and 
Siemens £410s. The assertion of buyers was that in some cases 
these prices are now being repeated, but such a condition can 
hardly be accepted on the general state of the market. 

The iron market has been favourably influenced by the returns 
issued last week by the Midland Iron Trade Wages Board of the 
averrage selling prices of manufactured iron for November and 
December, which shows an advance of 6d. per ton on the previous 
bi-monthly return. The previous declaration for the months of 
September and October was lld. under the amount required to 
receive an advance of 3d. per ton in puddlers’ wages, but the 
difference was waived by the employers, and the advance was 
granted, making puddlers’ wages 7s. 6d. per ton. By the 
present declaration wages remain unaltered. e figures for the 
year are as follows:—January and February, £5 16s. 8d.; March 
and April, £5 15s. 4d.; May and June, £5 13s, 8d.; July and 
August, £5 15s. 5d.; September and October, £5 16s. 7d.; and 
now, £5 17s. 1d., which is highly satisfactory. 

Black sheets at £6 53. for singles, £6 10s. to £7 for doubles, and 
£7 10s. to £7 15s. for lattens, showed an improvement, but the 

rices of all other descriptions of finished iron were firm, with a 

ardening tendency. 5, es unmarked bar makers reported 
themselves heavily Listes on the standard price of £6 53., mer- 
chant bars remained at £6 10s. to £6 15s., and the marked bar 
makers did a satisfactory business on the £7 10s. basis. Galvanised 
sheet makers have some fair export orders as regards bulk, but 
at unsatisfactory prices. To-day 24-gauge was quoted £10 f.o.b. 
Liverpool, Hoop iron was in brisk sale at £6 10s. (Gas strips is 
£5 17s. 6d. to £6; angles, £5 153. to £6; nail rod, £6 10s. to 
£6 15s.; and stamping sheets, £9 10s. to £10. 

Tron and steel masters in this district note with something more 
than interest the manner in which the Japanese are now imitating 
Western nations by travelling in order to ascertain and use for 
their own benefit the latest improvements. It is stated that a 
number of voluminous reports on the iron and steel manufactures 
of the United Kingdom have been sent to Japan by the party of 
Japanese experts who have been in this country since the spring of 
last year. Members of the party are believed to have visited 
most of the leading centres of the iron and steel trade, and.are 
declared to have obtained leave to visit even Government establish- 
ments for the purpose of witnessing the latest processes at work 
in steel and iron manufacture. Two of the party are, it is under- 
stood, to remain in England to continue their investigations, but 
three have recently left London for France and Germany. 

Pig iron maintains an excellent position. Stocks ce been 
largely reduced since last October, and makers are well booked, 
some smelters having sold their entire output to the end of the 
current quarter. Staffordshire cinder pig was quoted to-day at 
39s, to 40s., part mine at 45s, to 47s. 6d., according to quality, and 
all mine at 55s. Cold blast pig was 90s. Lincolnshire forge is 
46s, to 47s.; Derbyshire and North Staffordshire, 45s. to 46s.; and 
Northamptonshire, 44s, to 45s. Hematities are 55s. to 60s. 

The activity lately noted in all departments of the railway stores 
and rolling stock industry is maintained. Particulars are now 
ublished of the orders placed by the London and North-Western 

mpany. In addition to fifty new passenger engines of the 
Greater Britain type, the company requires 400 corridor carriages 
to be made at Wolverhampton, and a large quantity of wagons, 
which will be placed at Earlstown. These commissions will neces- 
sarily throw a good deal of subsidiary work into the hands of 
Midland manufacturers of carriage parts and fittings, and loco- 
motive tubes, kc. An important South African order for sleeping 
carriages has been recently placed in this district, and there is a large 
Australian order in the market for bogie — . 

There is a good deal of activity just now in t rmanent way 
department of various leading railways, and the Midland Railway 
is following the example of the London and North-Western in 
laying down 60ft. rails in place of the 30ft. previously used. The 
Roumanian State Railway has recently placed an order for 13,000 
tons of steel rails with an English firm. 

The Union Rolling Stock Company have declared a dividend of 
10 per cent., and have set aside £28,000 as a reserve fund. An 
early revival in the United States demand for rolling stock is 
expected by the chairman. 

gineers, tool and cycle makers, and manufacturers of tubes, 
bolts, and nuts are all complaining of scarcity of labour. Makers 
of cycles, tubes, tires, and components of every kind are now at 
full production. The orders for export are of a very encouraging 
character, more especially as regards the Colonies and the Continent. 
The ‘boom ” in the Birmingham cycle share market continues, 
The heavy trades are busy, and the electrical engineers are 
engaged on seme extensive contracts. Edge tool makers have a 
fair supply of over-sea orders on hand, which keep the men 
ound well employed. In the Cradley Heath anchor trade a 
further advance of 10 per cent, has been granted to the work- 
people. 

Midland engineers and iron and steel masters, who are hoping 
to benefit by the Antwerp Dock extensions, learn that all arrange- 
ments have now been made for giving out contracts to the extent 
of just over £1,000,000. It is stated that all contractors will be 
required to insure their workmen against accidents, fatal or 
otherwise, and to pay them a minimum wage, all particulars of 
which conditions will be given in the specifications. Preference 
will be given to Belgian firms, but such as become contractors 
will be under no obligation as to the nationality of the firms 
from whom they may order the material requi in the work. 
It is computed that not less than 10,000 tons of iron and steel 
material alone will in the first instance be required. 

Messrs. G. Kynoch and Co., in order to increase tneir capital, 
propose before long to reconstruct themselves. The new company 
would have a nominal capital of £500,000, of which £400,000 would 
be issued to existing shareholders in exchange for their present 
holding. The reasons for the stepare ‘‘the constant and extensive 
developments of the company’s business which have been in pro- 
gress for the last seven years and which are still continuing.” The 
directors hold that ‘‘the condition of the business already justifies 
and will soon demand, an important increase and rearrangement of 
the company’s capital.” 

The Birmingham City Council has this week authorised the gas 
committee to spend £43,000 in the duplication of the auxiliary 
carburetted water-gas plant already provided. The water-gas is 
supplied mixed with coal gas. The capacity for the production of 
coal gas at Saltley is 10 million cubic feet per day, and at 
Windsor-street nine million per day, and the carburetted water- 
gas plant will produce at each works two million per day. 


interesting paper on Saturday upon ‘‘ Lubricating Oils and Luby. 
cation,” tehes the South Staffordshire Tnstitute of Iron and Steel 
Works Managers, of which he is < president. The leading 
European viscometers were described and thrown on the screen 
and results were given of his own and others’ experiments, the 
paper forming a very useful contribution to the literature of the 
subject, A discussion followed. 

Owiag to several most unfortunate fires, the Hamstead Colliery 
Company have suffered a loss of over £9000 on the year. But new 
work is being opened up, and it is hoped that the normal output 
and expenditure will be reached in the course of the next two or 
three months. 

Votes of condolence with the family of the late Mr. Farnworth 
of Sedgeley, have been passed by the South Staffordshire and East 
Worcestershire Mining Engineers; by the South Staffordshire 
Institute of Iron and Steel Works Managers, and by other metal. 
lurgical bodies with which that lamented and greatly-respecteq 
irc iter was iated 

Now that the period has expired which was allowed the em. 
ployers by law before the coming into operation cf the new Truck 
Act, a readjustment of the method of remuneration is being con. 
sidered in the small chain trade of Cradley Heath and its neigh. 
bourhood. The outworkers in some of the branches have claimed 
a 10 per cent, advance, or, in other words, a return to the 5s, list, 
and a strike involving about 2000 men seems not improbable, 
unless an amicable arrangement can be arrived at, which it js 
neges may be come to without delay. 

e Cased Tube Manufacturers’ Association has decided to give 
the workmen a further advance in wages of 5 per cent. This is in 
accordance with a decision by the Conciliation Board, and will be 
carried out by increasing the present 10 per cent. bonus to 15 per 
cent, 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


Muanchester.—The strong position in the iron trade, to which | 
have referred in my previous notes, continues quite unaffected by 
the speculative ‘‘ bear” operations in warrants, except that the 
further downward movement, especially in Scotch iron, has some 
effect in checking business of an a just now being put 
forward. With, however, nearly all the large users well covered, 
this represents no falling off whatever as regards trade, but simply 
a temporary pause in buying beyond the eccntracts they have 
already secured, and which, with the general activity fully main. 
tained throughout the engineering and other iron-using industries, 
will certainly come forward later on. The present depression in 
warrants is generally looked upon as only temporary, and due 
mainly to the manipulation of large operators at Glasgow, the 
prevailing opinion being, as I have previously noted, that prices, 
both for raw and finished materia], will tend in an upward direction 
as the year advances. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but buying, perhaps, not quite so brisk as of late, the 
continued weakness in warrants necessarily having some effect 
upon buyers, who, where they are not in immediate want, are just 
now less keen about placing out further orders. There is, however, 
still a fairly good inquiry generally for pig iron, and a tolerably 
large business is being done for export, chietly to the Continent, in 
qualities suitable for steel making, and for which much better 
— are obtainable than those generally ruling here. Loca’ and 

istrict makers’ quotations for foundry brands remain at 48s. 6d., 
less 2} for Lancashire; 47s. 6d. net for Lincolnshire; 48s. to 
48s, 6d. for P.G. Lincolnshire; 51s, to 52s, for Derbyshire, net 
cash, delivered Manchester; and upon any business coming 
forward, they have had no difficulty in securing these prices, 
Forge qualities are yet not quite realising the full advance recently 
noted, Lancashire being still obtainable at 46s. to 46s, 6d., less 
24; and Lincolnshire, about 45s. 9d. to 46s., net cash, delivered 
Warri mn. For outside brands makers’ quotations were un- 
changed, good-named foundry Middlesbrough being firm at about 
50s. 10d. net cash, delivered y rail, Manchester ; and Scotch iron 


averaging 52s, to 52s. 6d. for Eglinton and Glengarnock, delivered 
Manchester Docks. 


In the — market there is, however, some 
irregularity, with merchants, here and there, lower sellers than of 
late. 


Finished ironmakers contizue in a strong position, and upon local 

bars are, in some cases, getting advances of 2s. 6d. per ton for 
delivery over the next four or five months, whilst for long forward 
contracts they are asking 5s. above present rates, which remain at 
£6 as the minimum, with North Staffordshire £6 5s, per ton, 
delivered in this district. Sheets are without material change, and 
average £7 7s. 6d. to £7 10s.; but for hoops inquiries are coming 
forward rather more freely, and are now keeping some of the mills 
tolerably well engaged, with list rates remaining at £6 10s. for 
random to £6 lds, for special cut lengths, delivered Manchester 
district, and 2s. 6d. less for shipment. 
In the steel trade an exceedingly firm tone is maintained so far 
as raw material is concerned, good foundry hematites averaging 
61s, to 623. 6d. less 24 delivered here, with higher prices than these 
asked in some cases. Local-made billets, however, show no 
improvement, makers — it difficult to get more than £4 lis. 
net delivered Warrington, where American billets can be bought 
at about £4 8s, 6d. per ton. Bars remain at about £6 5s., with 
boiler plates still obtainable at £6 10s. for immediate specification, 
and £6 15s. to £7 quoted on forward contracts, delivered in the 
Manchester district. 

Some time back I referred to the pig iron stores which wero 
being established at the Manchester and Salford Docks, and it 
may be interesting to add a few further particulars as to the pro- 
gress that is being made. Recently the stocks have been on the 
increase, and the returns made up to the close of last month 
showed about 16,500 tons of pig iron in store, the bulk of this 
being Scotch iron, which has of late been coming forward in con- 
siderable quantities, one or two of the makers shipping regularly. 
American pig iron has also recently been sent to Manchester, by 
the Ship Canal, in fairly large quantities, the shipments having 
amounted to between 4000 and 5000 tons, about half of which has 
come in during the last two or three weeks, and further arrivals 
are expected. Of American pig iron there are upwards - of 
2000 tons in stock, held chiefly by two firms. 

The advance in all descriptions of manufactured metal goods 
reported last week has in no way checked the demand coming 
forward, which continues active, and makers have no difficulty 
whatever in getting the increased prices. 

The reports I receive from authoritative quarters with regard to 
the position throughout the engineering trades continue quite as 
satisfactory as ever, and many of the large establishments must 
just now be turning out almost double the weight of work 
as compared with their output within a comparatively 
recent period, and in a lesser degree this applies to smaller 
establishments, and to all branches of the trade generally. 
This activity is specially noticeable amongst tool makers and in 
general constructive engineering, whilst, with very few exceptions, 
other departments are in almost an equally satisfactory position. 
In the weight of new work coming forward there is no falling off, 
and the prospects are that all branches of the engineering trade 
will be kept fully going for some time to come. Wages questions 
continue here and there to crop up in various districts, but do not 
result in any serious interference with operations, the men, with 
the present pout activity, being able to secure advances with- 
out much difficulty. 

Another of the old-established engineering concerns, which for 
more than half a century has been carrying on business in Man- 
chester, is being removed to an outside district, with the object of 
economising both in the matter of rent and rates and in the cost 
of labour, and the Castlefield Ironworks has now to be added to 








* Contributed to Cassier’s Magazine by Mr. A. F. Nagle. 


Mr. Alexander Tucker, F.I.C., of Birmingham, read a very 


the fairly long list of establishments which during the last few 
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ears have been removed outside the ig! boundries, The above 
works, which were established in 1814, have been carried on by 
Messrs. Crighton and Sons, makers of machinery for opening, 
scutching, and preparing cotton, silk, and wool, and the whole of 
the existing plant has been disposed of by auction during the past 
week by Messrs. Edward Rushton, Son, and Kenyon. The present 
activity in all branches of the engineering trade brought forward 
a keen competition for some of the plant and tools, and excep- 
tionally good prices were realised, including £1400 for the whole of 
the patterns ; £250 for a planing machine to | psy 20ft. long, by 
5ft. 9in., by 5ft. 9in., made by Kershaw ; £85 for a double-spindle 
roller turning lathe ; £76 for a double geared l4in. centre cutting 
and ending machine ; £48 for a horizontal milling machine, and £40 
for a wheel cutting machine, whilst very fair prices were also 
obtained for other machine tools, loose plant, stock, &c, 

The death during the past. week of Mr. Benjamin Marsden, head 
of the well-known firm of Messrs, Samuel Marsden and Sons, bolt 
and nut makers, of Manchester, will be deeply regretted through- 
out the iron trade of this district. Mr, Marsden fad been closely 
jdentified with the iron trade for the last forty years, and for 
thirty seg had the full control of the works, which were 
established by his father in 1854. Under Mr. Marsden’s 
management, these works were steadily developed until they 
had become by far the largest concern of their kind in 
Lancashire, giving employment to about 400 hands, and fitted 
with all the most modern plant and machinery, a large portion 
of their own special design and construction. Mr. psec ms 
recently twice paid a visit to the United States, in order to make 
himself acquainted with the best American improvements in his 
particular line of trade, and one special result was the introduction 
of oil furnaces for heating the bar iron used in the manufacture of 
bolts, a complete plant of which has been for some time in opera- 
tion at the Manchester Works, whilst the firm has also manufactured 
and sold a large number of these furnaces to other works in the 
trade. Mr, Marsden was a member of the Institution of Mechanical 
Engineers, and the Manchester Association of Engineers, and was 
prominently identified with the trade interests of the district. The 
works will now be carried on by his three sons, who have been 
brought up to the business, and have for some years past taken over 
a large share of the management, owing to Mr. Marsden’s failing 
health. 

At a meetiong of the Manchester Association of Students in 
connection with the Institute of Civil Engineers, held last 
Wednesday—Mr. C. 8, Allott, the president, in the chair—Mr. 
A. H, Jameson, B.Sc., read a paper on ‘‘The Testing of the 
Strength of Materials.” After some introductory remarks as to 
the objects aimed at in testing, Mr. Jameson dealt with the 
leading types of testing machines, which he illustrated by detailed 
descriptions of an English, a German, and an American machine, 
The author then explained the manner in which a tension test is 
carried out, and the loads, elongations, &c., that have to be 
measured, Other points treated were stress and strain diagrams, 
extensometers, and autographic apparatus, and repetition of 
stress, with the effects of repetitions and range of stress. A 
discussion followed, in which the president, Messrs. Lawrence, 
Winder, De Ville, and Godfrey took part, and the proceedings 
closed with the usual vote of thanks. 

For all descriptions of round coal a fairly active demand con- 
tinues to be reported generally, which keeps pits on full time. 
The better — suitable for house-fire purposes, although there 
is no actual pressure of demand, are moving away freely, and 
son are firm at recent quotations, The position as regards the 
ower qualities suitable for steam and forge requirements con- 
tinues satisfactory, collieries being able to dispose of their present 
production without difficulty, and to maintain the better prices 
which have recently been ruling, 6s. 6d. being the average figure 
for good ordinary qualities, with as much as 7s. per ton being got 
at the pit in some — cases. The activity in the round coal 
trade is necessarily keeping up a plentiful supply of engine fuel, 
and with stocks accumulating at some of the collieries special 
prices are here and there quoted to effect immediate clearance 
sales, but the general current rates remain unchanged, and for 
forward contracts are firmly held to, At the pit mouth common 
slack averages about 3s, to 3s. 6d.; medium sorts, 3s, 9d. to 4s. 3d.; 
best slack, 4s, 6d. to 4s, 9d., with some special sorts fetching 5s. 
at the pit. 

A steady business comes forward in the shipping trade, with 
prices maintained at about 7s. 9d. to 8s. for own 5 qualities of steam 
coal, delivered Mersey ports, although there are some sorts obtain- 
able at 7s. 6d., whilst better qualities, in special cases, are fetching 
8s, 6d. per ton, delivered. 

Barrow.—The business doing in hematite pig iron is steady and 
strong, and smelters report that they are not only fully sold 
forward, but that they are in receipt of a continuity of inquiries, 
which indicate the briskness of the market and show that some 
permanency attaches to the present steady tone of trade. Orders 
are booked very fully ferened Only thirty-six furnaces are yet in 
blast, being the same number as in the corresponding week of last 
year, but additional furnaces will be lighted as soon as fuller 
supplies of raw material can be secured. Mixed Bessemer Nos, 
are quoted at 52s. 6d. to 51s, 6d. per ton f.o.b., and warrant iron 
is easier at 50s. 44d. net cash sellers, buyers 50s. 4d. The stocks 
of iron during last week were reduced by 1501 tons, and now 
represent 297,619 tons, or an increase since the beginning of the 
year of 1673 tons, 

The steel trade is very well employed. Makers are well sold 
forward, and the general demand is steady. There is a fair 
request for heavy rails on home, foreign, and colonial account, and 
heavy sections are quoted at £4 12s. 6d. per ton, and light rails 
at £5 2s. 6d. ‘Ihe business doing at the moment in ship-plates 
is steady and is likely to increase, but in the meantime makers 
are very well off for orders. In other departments of the steel 
trade there is much briskness and good prospects. 

Shipbuilders and marine engineers are very fully employed, but 
the need of new orders is gradually asserting itself, and it is con- 
fidently expected that local builders will soon secure some impor- 
tant contracts. 

Iron ore is steady at full rates, ordinary sorts being at 11s. 6d. 
to 12s. per ton net at mines, and best sorts at 13s. to 14s. ; while 
Spanish ores, which are being liberally imported, are at from 14s. 
to 15s, 9d., delivered at West Coast ports. The quietness in the 
coal trade remains, and coke is brisk, firm, and in good demand. 

Shipping is brisk. Exports from West Coast ports during the 
last week were 7415 tons of pig iron and 7032 tons of steel, as com- 
pared with 4295 tons of pig iron and 8334 tons of steel in the 
corresponding week of last year, an increase of 3120 tons of pig 
Iron, and a decrease of 1302 tons of steel. The total shipments 
this year to date represent 28,756 tons of pig iron, and 43,659 tons 
of steel, as compared with 24,481 tons of pig iron and 34,164 tons 
of steel in the corresponding period of last year, an increase of 
4275 tons of pig iron, and 9495 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE stormy weather, which has continued all this week, has had 
the usual effect of stiffening the coal trade, more particularly in 
household qualities, Misled by the continuous mildness of the 
Season, many householders have kept their supplies unusually low, 
with the result that they have suddenly been seized with 
apprehensions that a severe time, such as occurred two years ago, 
1s now before the country. Then, it will be remembered, the 
weather was exceedingly unseasonable up to the beginning of the 
year, when snow n to fall. There were ten weeks of continued 
Snow and frost, So far the indications for 1897 bear singular 
resemblance to that time, and householders accordingly are a 
In stocks to Le on the safe side. The local coal 6, as well as 
that of London, along {with ,the Eastern Counties, is therefore 





exceedingly brisk, and is pretty certain to continue so until the 
weather can be more implicitly relied upon. 

The rise in prices noted some time ago is now easily maintained, 
and in some instances values have improved during the last week. 
The large quantity of seaborne coal in the London market con- 
tinues to affect the Yorkshire trade, but metropolitan requirements 
are very satisfactory, and most of the leading collieries are work- 
ing full time. Best Silkstone ranges from 93. 6d. to 9s, 9d. per 
ton ; secondary sorts make from 8s, 6d. to 9s.; Barnsley softs, 
8s, 6d. to 9s., best screened ; 8s, to 8s, 3d. for inferior qualities. 
Thin seam colliery owners report rather better business, although 
there is still difficulty in working to a profit. While there is a fair 
demand for the best qualities of the seam, small coal and slack are 
not so easily disposed of. In the steam coal trade the output is 
large, and there is a fairly satisfactory d d for it. The 
— al part of the tonnage is now being sent to Hull and 

rimsby. 

Railway and other contracts absorb a very large weight, prices 
remaining as noted last week. In the open market steam coal of 
the best sorts makes from 7s. 3d. to 7s. 6d. per ton. There is a 
better demand also for gas coal, in consequence of the cold weather 
and the dismal atmosphere. Rather less is doing in slack and 
smudge for manufacturing purposes. Coke making is requiring 
an increased supply, many of the colliery firms who own coke 
ovens now consuming the bulk of their output. Prices in the open 
market are thus satisfactorily sustained. Small coal at present 
realises from 3s. to 3s. 3d. per ton in the best qualities, ordinary 
pit slack from 2s, 6d. to 2s. 9d., and smudge Is. 6d. to 1s. 9d. per 
ton at the pits. Best coke is quoted at 10s. 6d. to 11s. per ton at 
the works, 

Colliery extensions continue to be reported here and there 
throughout the South Yorkshire and adjoining districts. The 
Silkstone seam of coal has been won by a new shaft sunk by the 
Strafford Colliery Company on the far side of what is known as 
the Silkstone Fault. The coal is 3ft. 10in. in thickness, and 
although it is stated that the shaft was sunk merely for ventilating 
purposes, the proprietors are making arrangements for working 
what they have struck. 

The iron trade continues to be maintained, as already noted, and 
there is every prospect, as the season advances, of business getting 
even better. Foundries and ironworks in the district are well off 
for work, while engineering firms, boilermakers, and others 
similarly engaged, are actively employed. The state of affairs in 
the heavy steel branches is particularly tifying. There is full 
work in almost all directions, and although prices are not so 
as they ought to be, it is admitted that a fair margin of profit is 
being made. In several directions there seems to be rather a lull 
in the receipt of orders, but taking the business all round there is 
nothing to complain about. Several manufacturers appear to be 
holding off in the hope of lower prices, but it is pretty certain 
that they will be disappointed. The consumption of Bessemer 
and Siemens steel in the various Sheffield industries is too excep- 
tional to admit of any reduction in values being reasonably hoped 
for. Armour, heavy forgings, railway and marine work, colliery 
appliances, and engineering specialities are being produced to 
such an extent, and in their production the consumption of 
B Si steel is enormous. The change in the 





I and 
crucible steel trade is exceedingly gratifying, and in some respects 
remarkable, as only a few years ago it was feared in many quarters 
that the cheaper and more swiftly-manufactured steels would take 
their place. Local manufacturers say that the demand for crucible 
steel has never been greater than it is now. Every available fur- 
nace in the city is at present in operation, and several firms could 
easily do with a larger output if it could be procured. Quotations 
for crucible steel can scarcely be given in any reliable figures, values 
ranging from £10 to £15 up to £120 to £140 per ton, according to 
the repute of brand or the special value the manufacturer is able 
to put upon his production. 

In the lighter industries there is no cessation in the demand for 
engineers’ tools, both of the light and heavy kinds. Many orders 
have been so large of late, that fresh work for immediate delivery 
cannot be taken. Rather less is being ordered in files than 
was reported at the end of the year, but the output is 
still very great. There was an abnormal sale of files during 
the = months of last year, and this led to many 
machines being put down and the means of production 
thus greatly increased. The markets of the far East are particu- 
larly active in this department, China and Japan being very large 
buyers. It is somewhat curious that the Japanese should be good 
customers for the heavier classes of goods, while the Chinese are 
sending the most important orders in such light articles as files 
and other essentials for replenishing their arsenals. The file 
manufacturers complain that, in spite of the trade, they are 
unable to get what they regard as a reasonable advance in quota- 
tions, although both wages and the cost of materials have gone 
up considerably. ‘The reason is attributed to the absence 
of combination and the lack of cohesion among manufac- 
turers, the result being a general underselling in the keen 
competition for work, The improvement in the colonial trade, 
already noted, is more than maintained, and it is satisfac- 





object of forcing down the prices of makers in order to buy for 
spring ver ge Fe easier terms than have ruled since the year 
commenced. e position of the producers has proved to be too 
strong; they are well supplied with contracts, and can afford 
to wait. It was apparent that the slackening of buying was not in . 
any degree due to any change for the worse in legitimate trade, 
the position and prospects being as satisfactory as ever they were 
in January. Thus the speculative movement fell fiat, and the 
lower prices at which the “‘ bears” sold small lots of warrants did 
not induce a corresponding fall in makers’ iron, either with pro- 
ducers or merchants. 

The dull season is too near its close, and makers are too well off for 
contracts, to induce them to reduce their prices. If the winter had 
been beginning instead of nearing its end, some success might have 
attended the move of speculators. Makers have this week sold 
No, 3 Cleveland G.M.B. pig iron at 41s. for ran f.o.b. delivery, 
and no business at less appears to have been dohe by them, while on 
Wednesday 41s. 3d. was the general figure, with 41s. 6d. for March 
delivery. Merchants are now taking no less, though early in the week 
they did business at 40s. 9d. per ton for prompt f.o.b. delivery. 
Prices of Cleveland warrants have moved in favour of the sellers, and 
more largely than those of other warrants. It is only a few 
months since Scotch warrants were between 9s. and 10s. dearer 
than Cleveland warrants, now they are less than 7s. dearer, the 
latter having moved up the faster. Moreover, East Coast hematite 
warrants, which recently were realising the same price as Scotch 
warrants, now are 2s. 6d. per ton dearer. The stock of Cleveland 
pig iron in Connal’s warrant stores at the end of January was 
167,225 tons, an increase for the month of 5841 tons, which is 
not excessive, seeing that exports have been sopoor. As regards 
the lower qualities of Cleveland pig iron, adequate supplies can 
with difficulty be secured ; indeed, of mottled and white iron it is 
impossible to get anything but the smallest quantities, and makers 
ie to quote for these descriptions. For No, 4 Cleveland 
foundry and for grey forge pigs’ makers are getting relatively 
better prices than they are for No. 3, because all who need these 
qualities have to go direct to the makers for it, merchants hold- 
ing scarcely any. There is not, therefore, the competition of 
merchants and speculators to contend with in fixing the prices of 
the lower qualities as there is in respect to No. 3, but producers 
have the regulation pretty much in their own hands. For No, 4 
foundry they now realise 40s, 9d. to 41s., and for grey forge 40s. 

Hematite pig iron is in small supply, stocks having been much 
depleted lately, as the consumption has been kept up, while the 
production has had to be reduced, the latter owing to the scarcity 
of Rubio ore. Makers’ prices are very firm, mixed numbers being 
at 51s. 6d. for prompt delivery and 52s. for two or three months 
forward, and merchants who sold at 50s. early in the week have 
since been asking 50s. 6d., but in that case they deliver warrants. 
Where, however, specified brands are stipulated for, nothing under 
51s. 6d. can be counted upon, and producers cannot accept less 
with profit, seeing that 15s. 6d. at least must be paid for Rubio ore 
and 13s. 6d. for coke delivered at the furnaces. The stock of 
hematite pig iron in Connal’s warrant stores is being largely drawn 
upon, owing to the scarcity of makers’ iron, and the comparative 
cheapness of warrants. At the close of January 118,265 tons were 
held, a decrease of 12,394 tons for the month. Great complaints 
are made by shipowners about the detention of their vessels at 
Bilbao, their cargo not being forthcoming on their arrival, and 
often not for several days afterwards. With such freights as are 
now ruling a detention of a few days isa serious matter. In the 
autumn it was the dearth of ships and not the dearth of ore that 
was the cause of complaint, now there are plenty of ships but a 
short my of ore, the bad weather out there interrupting opera- 
tions at the mines very seriously. 

The pig iron —_ from the Cleveland district during 
January were small, but not less than are usual in January; they 
were 69,889 tons against 69,740 tons in the corresponding month 
of last year. The shipments oversea were r—29,003 tons, 
which is about one-third of what was forwarded in September. 
To Germany direct only 102 tons were sent, whereas in September 
the quantity was 45,055 tons. This was owing to the closing of the 
waterways by the frost. In January last year 120 tons were sent to 
Germany direct,and in the previous January 180 tons. To Holland 
in transit to Germany and Belgium, 8134 tons were sent, inst 
3291 tons in January, 1896, and 3825 tons in January, 1895, To 
Belgium 7391 tons were forwarded in Jan —a larger quantity 
than has been known for several years. e average monthly 
export from the Tees to Belgium last year was 4000 tons, and for 
ten years prior to that about 2000 tons « month were sent. But 
since October there has been a considerably increased business done 
with Belgium, the monthly average over the four months being 
more than tons. One reason for this larger business with 
Belgium is that the Belgians have not been able to supply their 
own requirements, because they have not found the supply of coke 
adequate ; and some of their furnaces have had to go out in conse- 
quence. For the same reason a number of the Luxemburg furnaces 
have had to cease operations, and the Belgians have not obtained 
their usual supplies from that quarter. With France a larger 
busi: than is usual in January was done. To Scotland the 





tory to know that spades, mining tools, mining hi 

and similar appliances are in very large demand for the gold 
districts of Western Australia, and other markets. A buyer from 
Western Australia has recently placed considerable orders in the 
Sheffield district for these po . China is another important 
market at present for contractors’ spades and shovels. The 
Argentine Republic is increasing its demand for various classes of 
lighter staple wares, including engineers’ tools, circular, and other 
saws. The winter weather has had the usual effect of clearing the 
stocks of skate manufacturers. Last season the mild weather 
prevented anything like an average business being done, but as 
stocks had been completely cleared out during the previous winter, 
the firms were kept well at work in replenishing them, and now 
the touch of severe weather, which, at the time of writing, is likely 
to continue, has given an impetus to the business. One disappoint- 
ing market at present is the United States. Very few orders for 
cutlery are coming over, and these are for the smallest quantities, 
although it is known that the stores of the country are about 
as bare as they can be of Sheffield wares. It is expected, how- 
ever, that as soon as Mr. McKinley’s intentions with regard to 
the tariff are known the demand will spring up quickly, and in 
that expectation manufacturers are making goods for stock in 
order that they may be able to make up cable orders on the 
shortest notice. In one department of Sheffield work—that of 
axes and similar fine cutting tools for the use of colonists— 
Sweden has entered into competition with England. Specimens 
of these wares have been examined by Sheffield manufacturers, 
who state that they are not made in Sweden at all, but by English 
artisans a good distance from that country. Swedish firms are 
stated to be buying them in large quantities and re-exporting 
them. The general impression here is that the Swedes are not 
manufacturers of these axes, but simply doing a merchant business 
in them. A traveller who has just returned from Sweden states 
that in Christiania alone he has sold several thousand dozens of 
axes, a circumstance which does not seem to indicate that the 
Swedes are supplying their own market. It is evident, how- 
ever, that they are making a good business out of buying them 
elsewhere and selling them to colonial settlers. 

The London ivory sales, as expected, have fully confirmed the 
advances made at Antwerp and elsewhere. Bangle tusks were 
the exception, these being in languid request, owing, no doubt, 
to the distress in India, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A SATISFACTORY Se has been experienced in the iron 
market this week, and the lull caused by the operations of the 








‘* bears” appears to be passing away, without their achieving the 


shipment of Cleveland iron was 31,010 tons, which is below the 
average. The exports of pig iron from the Cleveland district last 
month, compared with those of the other months named, were as 
under :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

January, 1897 .. 40,856 29,0038 69,859 
December, 1896 50,684 42,952 98,636 
January, 1896 .. 46,364 23,376 .. 69,740 
January, 1895 .. 80,631 17,316 .. 47,947 


Prices of finished iron and steel are well maintained, and remain 
at pretty much the same figures as ruled when the year commenced ; 
but, though they have very good prospects, there is not much buy- 
ing at the moment. Last week a record make of plates was 
attained by Messrs. Bolekow, Vaughan, and Co., at their Eston 
Steel works—165 tons in a shift of twelve hours in their 36in. mill. 
It is claimed for the Stockton Malleable Iron on that it 
several times exceeded this quantity, indeed, it rolled 207 tons 
ready for shearing in twelve hours. The sale of the plant at 
Messrs. Black, Hawthorn and Co,’s works, at Gateshead, is stated 
to have realised between £15,000 and £16,000. Good prices were 
given for most of the machinery and stock. 

The Board of Conciliation and Arbitration for the Manufactured 
Iron Trade of the North of England, at its annual meeting decided 
to set apart the sum of £250 in order to present an illuminated 
address and service of plate to Mr. William Whitwell, who was one 
of the founders of that organisation in 1869, and for the last 
twenty-two years has been its president. The Board was one of 
the first of its kind, and has been undoubtedly the most successful, 
largely owing to the tact and patience of its president, who has 
given a vast amount of time to the direction of its affairs. So 
successful has the Board been that whereas prior to 1869 strikes in 
the North of England finished iron trade were of frequent occur- 
rence, during the twenty-eight years since its establishment there 
has been only a single serious strike. The organisation has been 
the model for many similar Boards, both at home and abroad, and 
in various other industries, 

The Tees Conservancy Commissioners have decided that from 
the 15th inst. their dues shall be further reduced. On ships they 
will t a further rebate of 24 per cent. in addition to the 
existing rebate of 15 per cent., this to include ships launched 
and propelling machinery fitted. On exported pig iron there 
will be a further rebate of 5 per cent. in addition to the exist- 
ing rebate of 20 per cent.; a rebate of 20 per cent. will be 
allowed off the dues on railway sleepers—other than wood, 
chairs, switches, and crossi: ; a rebate of 5 per cent. will be 
allowed on imported ores of all kinds, and from all places. Bunker 
coals up to a maximum quantity of 500 tons will be allowed free 





of dues, 
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The members of the Amalgamated Society of Engineers em- 
ployed at the shipyards on the North-East Coast have put in a 
claim for an advance of 23, 6d. per week on time rates, and 10 per 
cent. on piece prices, with an alteration in the present system of 
overtime. The application does not affect the members of the 
society who are employed in the engineering shops, as their wages 
are settled until the end of next month in accordance with the 
agreement made in the spring of last year. The number of 
engineers affected by the above-mentioned claim is comparatively 
small, the great majority of the members of the society being em- 
ployed in the engineering shops. 

The Electrical and Engineering Exhibition at Newcastle-on- 
Tyne is to be epened on the 15th inst., and promises to be a great 
success. 

Lieut. H. Johnstone, Royal Artillery, assistant inspector of 
steel, Newcastle, has been posted to Middlesbrough, in relief of 
Lieut. A. R. Oldfield, R.A., who is ordered to Sheffield. 

Much activity now is reported in the coal trade, in the house- 
hold as well as the shipping branches, and nearly all the collieries 
are fully employed. The recent storms have considerably dalayed 
the arrival of steamers, and this week there has been great pres- 
sure at the coal shipping places on the Tyne and Wear, vessels in 
some cases having to wait some days for their turns. Some 
of the gas companies are finding their supplies getting very 
short on account of the interruption to deliveries. The coming 
season promises to be a brisk one for producers of steam 
coal, and about 8s. per ton f.o.b. is the general price for early 
deliveries of best Northymberland steam coals, with 3s. for small, 
which is plentiful on account of the increased production of large. 
The coke trade is fairly active, with better shipments, but a 
reduced local consumption. The Durham coalowners and the 
representatives of the miners have fixed to-day—Friday—for a 
conference to discuss the claims of the men for a 10 per cent. 
advance of wages. Mr. Edward Lyle, of Messrs. Bolckow, 
Vaughan and Company’s Eston Mines, and son of Mr. E. W. 
Lyall, C.E, Darlington, has been appointed manager of the 
Linyard Lane Collieries, Manchester. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a little more animation in the pig iron market 
this week, but business has not by any means been active. 
Transactions in warrants have been somewhat irregular, both as 
regards the demand and the prices obtained. At the same time 
the general tendency of the market appears, on the whole, to be 
rather better. Business has been done in Scotch warrants from 
47s. 4d. to 47s. 6d. cash and 47s, 6d. to 47s. 9d. one month. Very 
little demand has been experienced for ordinary Cleveland iron, 
especially §for immediate delivery, and the transactions for one 
month being only on a moderate scale, and the business done being 
at 40s. 74d. to 40s. 64d. cash, and 40s. 74d. to 40s. 104d. one 
month. Cumberland hematite has been done at 50s. 3d. to 50s. 5d. 
cash, and 50s. 6d. to 50s. 84d. one month. Middlesbrough hematite 
sold at 49s. 7d. cash, and 49s, 11d. and 50s. one month, 

Reports have been current in the last few days to the effect that 
there may possibly be some difficulty in the near future in obtain- 
ing adequate supplies of Spanish ore, It is advised from Bilbao 
that operations in connection with the mines have been greatly 
retarded by unfavourable weather, and that there is a large accu- 
mulation of vessels awaiting cargoes with which they will not be 
very easily supplied. So far the statements have not had much 
influence on the market, but were a scarcity of ore to be felt in the 
West of Scotland a different state of matters would speedily arise. 
The Scotch makers of pig iron are now turning out considerably 
more hematite than ordinary iron, and the latter is entirely the 
product of imported ores, so that any scarcity of the latter would 
speedily have a very serious effect on the trade. The furnaces 
producing hematite pigs now number 39, compared with 38 last 
week, and 32 in the corresponding week of last year. The furnaces 
making ordinary Scotch pig iron, on the other hand, have been 
gradually reduced from 42 in January of last year to 36 at the 
present time, and there can be little doubt that the output of 
ordinary iron is quite equal to the current demand. Since last 
report an additional furnace has been placed on hematite at the 
Govan Ironworks of Messrs, William Dixon, Ltd 

The pricesof Scotch makers’ iron have been steady. Govanand 
Monkland, Nos. 1, are quoted f.o.b. at Glasgow, 48s.; Nos. 3, 
47s, 6d.; Carnbroe and Wishaw, Nos. 1, 49s.; Nos. 3, 47s. 9d.; 
Clyde, No, 1, 51s. 6d.; No. 3, 49s. 6d.; Calder and Summerlee, 
Nos. 1, 52s. 6d.; Nos. 3, 49s. 6d.; Gartsherrie, No. 1, 53s.; No. 3, 
50s.; Coltness, No. 1, 54s.; No. 3, 50s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 51s. 6d.; No. 3, 48s.; Eglinton, at Ardrossan 
or Troon, No. 1, 49s. 6d.; No. 3, 47s. 6d.; Dalmellington, at 
Ayr, No. 1, 493.; No. 3, 47s.; Shotts, at Leith, No. 1, 52s, 6d.; 
No. 3, 50s. 

There is no improvement in the foreign demand for Scotch pig 
iron. Indeed, the inquiry was better at the beginning of the year 
than it is at present, and the current shipments are insignificantly 
small. The total for the past week was only 3526 tons, against 
3181 in the corresponding week of last year. The best customers 
just now are Australia and Italy. To the last-named country 
1000 tons were despatched, South America taking 300, Germany 
180, Holland 160, the United States 25, India 36, Australia 65, 
France 51, Belgium 70, China and Japan 100, other countries 70, 
the coastwise shipments being 1469 against 2441 in the same week 
of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the 
past week were small, being only 3321 tons, compared with 10,596 
in the same week of 1896, but this reduction, to some extent at 
least, is a result of the stormy weather. The probability is that 
in a few weeks the Scotch consumers will be requiring consider- 
ably increased supplies of English pig iron. 

The finished iron and steel departments are reported steady. 
The works are reported to have abundance of orders to keep them 
employed, but the fresh inquiries are not quite so numerous or 
urgent as they were in the closing months of the year. 

Daring January new vessels were launched from Clyde shipyards 
with a total tonnage of 12,802, a compartively small output. New 
contracts are reported to have been placed in the course of the 
month aggregating 30,000 tons. The work in hand is sufficient to 
keep all hands busy for a long time. There are renewed indica- 
tions of dissatisfaction among some classes of operatives, but it is 
hoped that anything like a serious dispute will be avoided. 

‘The Clyde Bank Shipbuilding Company has contracted to build 
a paddle steamer for the Brighton, Worthing, and South Coast 
Company. 

The coal shipments from Scottish ports in the past week 
amounted to 120,469 tons, compared with 142,867 in the preceding 
week, and 124,060 in the corresponding week of 1896. In tone 
the Glasgow coal market has been a shade easier, on account 
apparently of the heavy supplies coming forward from the 
collieries. The home consumption is large. Main coal is quoted 
at Glasgow harbour, 6s. 9d.; ell, 7s. to 7s. 3d.; splint, 7s. 6d.; 
steam, 8s, per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue stormy weather, delaying the arrival of tonnage, has told a 
little adversely upon the Welsh ports; but, with this drawback 
taken into account, a fair business has yet been done, Cardiff totals 
last week amounting to nearly 340, tons. Steam coal prices 
have dropped about 3d. per ton since my last. With anything 


like improved weather this will soon be altered ; the tendency is 


shire drys are firm at last quotations, while the buoyancy in house 
coals continues. Swansea has been exporting anthracite freely to 
San Francisco, and ocean coal to the Brazils, 

Several very large shipments of coal took place from Cardiff on 
Monday ; one of 3000 tons to East London, one of 2800 to Genoa, 
another of 4000 to the Havannahs, and an extraordinary one of 
8000 tons to Algoa Bay. 

A special feature of the week has been a steady continuance in 
demand for dry coals for France, and a firmness in business for 
small steam. Cardiff, mid-week, prices were as follows :—Best 
steam, 11s.; seconds, 10s, 3d. to 10s, 74d.; dry, 9s. 9d. to 10s. 3d.; 
best Monmouthshire, 9s. 6d. to 93, 9d.; seconds, 93. to 9s, 3d.; 
best small steam, 5s. 9d. to 6s.; seconds, 5s. to 5s. 3d.; inferior 
from 4s. 9d.; best house, 103. 9d. to 1ls.; No, 3 Rhondda, 11s.; 
brush, 9s. 9d. to 10s.; small, 8s. 3d. to 83, 6d.; No. 2 Rhondda, 
8s. Gd. to 93.; through, 6s. 6d. to 7s.; small, 4s. 9d. to 5s. 
Swansea prices :—Steam, 9s. 6d. to 10s. 6d.; seconds, 8s, 9d. to 
93, 3d.; bituminous No. 3 Rhondda, 10s. 3d. to 10s. 9d.; anthra- 
cite, 1ls, to 11s. 6d.; seconds, 93. to 10s.; and 8s, to 8s. 9d. 

It is pleasant to record the ending of a very long and serious 
dispute, that of the Plymouth colliers, Last year the question was 
relegated to arbitration, Mr. Frank T. James accepting the position 
and entering upon his duties by taking evidence, until restrained 
by an injunction from dealing with the subject of compensation. 
The case was removed to the high Court of Justice, when evidence 
was given by Mr. Bailey, the late manager of Hill’s Collieries ; by 
Mr. Wilson, shipping agent; and by Sir W. T. Lewis, who 
supported the plaintiff's case. M. David Morgan for the defence 
pleaded a denial that the question of compensation was agreed to 
be submitted to arbitration, but after a lengthy hearing, an 
amicable arrangement was brought about, and now it is to be 
hoped the only remaining difficulty, that of the hauliers, will follow. 

As anticipated, the association of Sir John D. Llewelyn, Bart., 
M.P., with the Cwmfelin restart, has already told, and this week 
the inhabitants of the district were gladdened with practical 
evidences. Owing, however, it was stated, to the alterations 
going on with the bar mill engine, the extent of the make for 
another week or two will be limited to the production of steel 
ingots. With the exception of afew isolated cases here and there, 
a satisfactory state characterises the iron and steel industries 
throughout the district. On ‘Change, Swansea, this week, it was 
reported that one section of the Mannesmann Tube Works, the 
small tubes, continues slack, but that large tubes are in strong 
demand. At Llansamlet engineering and other foundries are 
rather inactive. 

The pig iron warrant market is not so firm as it was. This is 
stated on Change to be due to the want of speculation, together 
with realisations on the part of holders. It is evident that a large 
business in pig is being done, and what with home output, and 
import from the North and Scotland, the condition of the trade is, 
on the whole, satisfactory. I note considerable decline in stocks 
here and there. In the Briton Ferry district average make of 
hematite pig is maintained, and the prospects of its continuance 
are good. The demand for rails, billets, and bars, remains strong. 
A good deal of sensational writing has appeared in the district of 
late concerning the importation of steel bars from America, 
Now I learn from excellent sources that the importation has had 
little or no effect, and it is stated that no serious competition in 
the matter is anticipated. The opinion is that the action on the 
part of the American ironmasters was an indication of a bad 
existing state of things. Make had evidently outstripped demand. 

Pig iron to the extent of 480 tons came into Swansea last week 
from sea, also 100 tons bars, and 4200 tons ore. Large quantities 
of ore have also come into the principal works, Blaenavon, 
Cyfarthfa, Ebbw Vale, and Dowlais, while a large quantity of 
manganiferous has been received at the Pyle works. 

Swansea Exchange prices, midweek, were as follows :—Pig iron, 
Glasgow warrants, 47s. 44d.; Middlesbrough No. 3, 40s, 54d.; 
hematite, 49s. 6d. Welsh bars, £6 to £6 2s, 6d.; angles at usual 
extras. Sheet iron and steel, £6 15s. to £6 17s, 6d. Steel rails, 
heavy sections, £4 12s, 6d. to £4 1bds,; light, £5 12s. 6d. to 
£5 15s. Bessemer steel, tin-plate bars, £4 10s. to £4 12s, 6d.; 
Siemens tin-plate bars, £4 12s, 6d. Tin-plates:—Bessemer steel 
cokes, 10s. 44d. to 10s. 6d.; Siemens, 10s. 6d. tu 10s. 9d. ; ternes, 
28 by 20C., 18s., 18s. 6d., to 22s, Block tin, £61 6d. 3d. to 
£61 7s. 6d. Iron ores:—Tafna, 14s. 6d.; Rubio, 15s. Cardiff 
prices :—Rubio, 14s, 6d.; Tafna, 14s., c.i.f.; trade brisk. Pitwood, 
16s.; market firmer. Patent fuel, from 10s. to 10s. 6d.; fair trade. 
Coke, 14s. 6d. to 22s.; brisk demand. Swansea exported 4605 tons 
patent fuel last week. 

Tin-plate prices remain, it will be seen, stationary. Trade is 
moderately good, and last week there was an increased export 
from Swansea, Batoum and Odessa taking 3600 tons. The 
total shipments were 55,011 boxes. Received from works 48,083 
boxes. Total stocks in hand 190,950 boxes. In the Briton Fe 
district the whole of the tin-plate works last week were in full 
activity. The make of steel bars was, I find, at the Briton Ferry 
steel works not so large as usual, owing to one of the furnaces 
getting out of repair. In the Swansea Valley, Hafod and Morfa 
are going regularly, also Landore tin works, but the restart 
at the Forest and Worcester works still appears remote, and I 
hear that the distress amongst the tin-plate men and families is 
very severe, A fund is in formation, Duffryn and Beanfort are 
going on well. Four more mills were added to the Morriston 
group last week. There are rumours of another dispute in the 
tin-plate district, this time amongst the steelmen employed at the 
Daoffryn Works, Morriston. It is currently reported that they 
have handed in a month’s notice to terminate contracts. It is to 
be hoped that before the notice matures an arrangement will be 
brought about, The constant occurrence of disputes, now in one 
quarter, and again in another, strongly suggests the necessity for a 
legal tribunal of arbitration in labour centres for settling differ- 
ences. At Barry a “‘labourers’” difficulty has come to the front, 
which, unless settled, will work serious interference, 

A meeting of the Sliding-scale Committee was held at Cardiff on 
Saturday, when the official announcement was made that there 
would be no change in wages for the next two months. In the 
course of the meeting it was announced that Mr. W. Thomas had 
succeeded in effecting a settlement of the dispute at the Lewin 
Merthyr Collieries, in respect of timbering. Messrs. Thomas 
Richards and Ogilvie had also been successful in a similar dispute 
in the Ebbw Vale Company’s Big Vein. 

In considering the question of the new Truck Act, which has 
come into force in the collieries of South Wales since January Ist, 
and also of the Home Secretary’s orders as to the use of explosives 
under the Coal Mines Regulation Act, Mr. Abraham reported the 
result of the general delegate meeting held at Cardiff on the pre- 
vious Monday, when a resolution was passed approving of a depu- 
tation to the Home Secretary for the purpose of urging the 
exemption of the district from the operation of both Acts. Sir 
W. T. Lewis, in reference, stated that the owners had considered 
the matter, and in deference to the wishes expressed by the general 
body of workmen, the owners and representatives upon the com- 
mittee would be willing to recommend, to the meeting of the 
Coalowners’ Association to be held on Monday, that the course 
proposed by the workmen should be adopted. This announce- 
ment gave general satisfaction to the workmen’s representatives, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE fact that for the last two or three weeks comparatively few 
and small orders only have been placed both in raw and in manu- 
factured iron has not in any marked degree influenced the tone of 
the iron industry in general, and there is still considerable strength 
and firmness exhibited in nearly all departments. 





more to higher than low prices for best steam, and Monmouth- 


a The Silesian iron industry has been in a fair position, and there 












is sufficient work secured to keep the various establishments wel] 
occupied for the immediate future. Changes in the condition of 
prices have not occurred since former letters. 

The coal trade in Silesiais very brisk. During the last four years 
shipments of coal from the Silesian districts are officially stated to 
have been as under :— 





1893. 1894, 1895. 1896. 

Tons. Tons. Tons. Tons. 
January .. 1,143,160 1,079,960 1,109,800 1,265,670 
February .. 1,012,490 808,370 1,037,670 1,049,680 
March ©.. 897,890 . 895,000 .. 969,640 1,176,120 
April 828,750 $28,680. 922,050 1,080,870 
May 908,850 909,930 911,430 963,710 
June $32,450 880,980 859,580 999,920 
July 989,760 1,021,100 1,053,840 1,189,180 
August 1,163,320 1,189,810 1,251,970 1,308,280 
September 979,120 1,035,960 1,033,280 1,166,650 
October .. 1,116,100 ., 1,224,180 1,186,570 .. 1,247,760 
November 1,222,090 1,241,450 1,350,110 .. 1,275,350 
December 1,031,590 1,074,400 1,165,210 .. 1,319,970 


The iron works in Russian-Poland are reported to be in very 
good activity. One large firm has just blown in a fourth blast 
furnace, and another works is also contemplating the erection of 
an additional blast furnace, as present output is not equal to the 
increasing demand. Prices have advanced, and are for pig iron 
1:75 roubles, and for iron plates 2°13 roubles bed ud, 

The firm and healthy condition of the Swedish iron market, and 
the altogether improving tendency in prices which has been felt in 
nearly all branches of the iron trade, is partly due to the uncom. 
monly cape employment of the steel works, The bicycle manu- 
facturers of England and America have come to the market with 
orders so numerous and heavy, that the Swedish steel works are 
in many instances hardly in a position to satisfy their customers, 
although production has been considerably raised. The strong 
employment in the steel trade has Jed to a scarcity in Swedish 
charcoal pig iron, which is sometimes disagreeably felt, and there 
is much stiffness in prices to be noticed. Charcoal, too, is getting 
more scarce from year to year, and an advance of quite 50 per 
cent. has been agreed upon for this year’s quotations, 

There is still only a very limited sort of trade done on the 
Austro-Hungarian iron market, and there is nothing new or of 
interest to be reported except that the Convention of the Bohemian 
iron works have raised the prices for bars, girders, plates, and 
drawn wire 50 kr, p. 100 kilos, Styrian and Hungarian bars have 
also realised slightly better prices in a few instances, There is a 
pretty good trade done in all sorts of structural iron, and tubes 
are also in fair request, one works having secured a contract of some 
weight, 

‘ne iron business in Bulgaria is pretty lively. During December 
of last year imports of iron and iron manufactured goods to 
Philipopel were from Belgium six wagons, and from Germany 
eight wagons, Although quotations for wire nails have met with 
an advance, some fairly large specifications for forward delivery 
have been booked, 

In France a steady business is done on the iron market gene- 
rally, but no sales of importance have been effected upon the 
week, 

Though the majority of the Belgian ironmasters consider the 
outlook in trade to be hopeful, and are anticipating a most ani- 
mated demand for the immediate future, there are also some who 
think that a further upward movement will not take place till the 
regular spring trade has begun, and that if the business in malle- 
able iron is expected to develope favourably, further advances in 
the prices for pig iron should be abstained from, Pig iron is very 
scarce, and pretty large lots are being imported. Both the Com- 
pagnies Ougréc and Uouillet are blowing in an additional blast 
furnace, and the steel works Angleur are having two blast fur- 
naces erected at Sclessin, near Litge. Basic has been advanced in 
quotation, and stands on 70f.p.t. Prices for finished iron are firm, 
inland quotations for bars, No, 2, being 140f. p.t.; girders, 137°50 
to 140f. p.t. Plates, No. 2, 155f. p.t.; steel plates. 165f. p.t.; 
sheets, 175f. p.t. Export prices are, merchant bars, No, 2, 135f. 
p.t.; girders, 132°50 to 135f. p.t.; plates, No. 2, about 147°50f.; 
and steel plates, 157°50f. p.t., f.o.b, Antwerp. 

The Société Differdange is going to build two blast furnaces of 
largest dimensions, and one of them is to be blown in before the 
end of the second quarter. There is talk of a company having 
recently been formed at Litge for the purpose of erecting an iron- 
works at Sebastopol, and in Brussels a joint stock company, 
‘* Société Anonyme Russo-Belge des Usines Nevski pour con- 
struction navales et mécaniques 4 Bruxelles,” with a capital of 
15,000,000f., has been formed, having for its object the buying and 
extending of the Newski establishment, Mamonton et Cie., in 
Petersburg and Moscow. 

The Rhenish-Westphalian iron trade has been comparatively 
quiet, but a steady employment continues to be reported in almost 
all quarters, and there isa fairly stiff tone maintained in quota- 
tions. Pig iron is in good request, and the finished iron and steel 
departments have also been pretty active, bars, sectional iron, and 
hoops meeting with a specially brisk request, while the plate and 
sheet trade continues to be rather dull, butit is generally expected 
that more animation will prevail in this branch in the next month, 

German foreign trade is officially stated to have been for 1896 in 
tons:—Import, 36,407,516, against 32,536,976 in 1895; export, 
25,718,533, against 23,829,658 in the year before. Value of import 
for 1896 is estimated—in M. 1000—at 4,573,448, against 4,246,111 
in 1895 ; value of export 3,631,629, against 3,424,076 in the previous 
year. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


LARGE attendance on’Change. Good demand for steam coal, and 
the shipments are fully up to the average. House coal shipments 
continue very good. ‘Tin-plates in fair demand, The iron and 
steel trade buoyant. 

Coal: Best steam, 93. 6d.; seconds, 9s. 3d.; house coal, best, 
lls.; dock screenings, 5s. 6d.; colliery small, 4s. 9d. to 5s, 3d.; 
smiths’ coal, 6s. 6d.; patent fuel, 10s. Pig iron: Scotch warrants, 
47s, 9d.; hematite warrants, 50s, 8d. f.o.b. Cumberland ; Middles- 
brough No, 3, 40s. 1ld. prompt ; Middlesbrough hematite, 50s. 
Iron ore: Rubio, 14s, 9d. to a: Tafna, 14s, 6d. Steel: Rails, - 
heavy sections, £4 12s, 6d. to £4 15s.; light ditto, £5 7s, 6d. 
f.o.b.; Bessemer steel tin-plate bars, £4 12s. 6d.; Siemens steel 
tin-plate bars, £4 15s,; all delivered in the district, cash. Tin- 
lates: Bessemer steel, coke, 10s, 44d.; Siemens, coke finish, 
0s. 74d. Pitwood: 16s, 6d. to 17s, London Exchange Telegram: 
Copper, £51 2s, 6d.; Straits tin, £61 2s, 6d. Freights steady. 








A sERIOUS accident was narrowly averted at the Great 
Northern Railway Station at St. Albans, last Monday. The 
Great Northern is connected with the London and North-Western 
line at St. Albans, and a train belonging to the former company 
bound for Hatfield had left the North-Western station in the ordi- 
nary course, pulling up directly afterwards at the Great Northern 
station a mile away. The passengers had just taken their seats, 
when some of the station officials saw a North-Western train bear- 
ing down upon the stationary carriages. There were loud shouts 
of alarm, and the passengers made a rush for the carriage doors. 
In a few moments the compartments were all empty. The station 
master signalled the driver of the Great Northern train to go ahead 
while he took steps to stop the incoming train, which was by this 
time perilously near the station. The Great Northern train was 
started with full steam forward, and the other was brought to a 
standstill just in time, a couple of feet separating the two. The 
North-Western train, which was going to Watford, contained from 





sixty to seventy passengers, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 28th. 


Tue New York iron market is quiet as respects 
yolume of business done and prices, This is 
yarticularly true of pig‘iron, The large New 
England concerns which often place their season 
contracts at this season have done nothing of im- 
portance, preferring to await more settled con- 
ditions. ‘Tariff revision is still in progress, and 
manufacturers are awaiting the result with 
considerable anxiety. Business is slow for several 
other reasons. The plans and purposes of pro- 
moters and manufacturers for 1897 have not yet 
been determined upon. There is, as has so often 
been stated, a great deal of work which, under 
entirely favourable conditions, would be done, 
Among this is railroad work. During the four 
years’ depression railway managers, when not pay- 
ing outdividends have killed time by building roads 
on paper. There are completed surveys for over 
30,000 miles of road to be built in the sweet by- 
and-bye, when dividends average 6 to 8 per cent. 
A great deal of American mileage is still in the 
hands of receivers, and much more would be 
there if harsh measures were considered prudent. 
But withal there is a slow and gradual improve- 
ment which is encouraging to all who are familiar 
with the fundamental conditions. That railroad 
building will be revived on the American con- 
tinent, none can doubt. Congress proposes, 
however, to give more attention to the improve- 
ment of inland waterways, first of which in 
importance is the construction of a ship canal to 
connect the ocean and the Great Lakes. But 
millions will be spent on less important enter- 
prises. The policy of waterway improvement 
will meet the cordial approbation of the people, 
who have sought for a generation to puta curb 
on the railroads. Cheaper inland transportation 
is greatly needed. ‘There is no change in steel 
prices. The billet pool has had its head chopped 
otf but has not found it out yet. The various other 
associations are all holding together for the 
maintenance of the highest possible prices, Com- 
petition will be intense, but production will be 
under better control. 








LAUNCHES AND TRIAL TRIPS, 


Messrs. Fleming and Ferguson, Limited, ship- 
builders and engineers, Paisley, launched from 
their yard reeently, a powerful bucket-ladder 
dredger, built to the order of the Ipswich Dock 
Commissioners. The vessel is constructed of 
Siemens-Martin steel, with cast steel gearing. 
The dimensions of the vessel are 116ft. by 25ft. 
by 9ft., and she will be capable of raising 350 tons 
of material per hour from a depth of 30ft. This 
dredger has been designed to cut in front, which 
enables it to cut its own flotation through banks 
and shoals, and work close up to quay walls, &c. 


January 30th, the Belgian 
Royal Mail steamer Leo laville, built by Messrs, 
Sir Raylton Dixon and Co., Cleveland Dockyards, 
Middlesbrough, to the order of Messrs. Elder, 
Dempster, and Co., of Live 1, for the Com- 
pagnie Belge Maritime du Congo of Antwerp, 
oroceeded to sea under the command of Captain 
Morgan for her official trial trip. She is a very 
handsome model, of yacht-like appearance, built 
with fine lines to maintain a g rate of speed, 
and is intended for the line running with the 
mails and passengers from Antwerp to the Congo 
and West Coast of Africa. Her dimensions are: 
Length, 364ft.; breadth, 44ft.; depth 26ft. The 
Leopoldville is one of the most elaborately 
fitted and handsomely decorated vessels that 
have left the Tees, and is specially arranged for 
the comfort of ngers in a very hot climate. 
Her decks are all of teak, and a poop and bridge 
of over 250ft. in length, and 8ft. high, is devoted 
—T to cabin accommodation. There are also 
three large houses above this for the first-class 
dining saloon, first-class smoking-room, second- 
class smoking-room and cabin entrance. Over 
the dining saloon house and alongside engine and 
boiler casing a teak shade deck extends to the 
sides of the vessel so as to give protection from 
the sun; this deck also forms'a spacious passenger 
promenade under a protecting awning. The 
captain’s cabin and steering house are both upon 
this deck, and over them again is the navigating 
bridge of the vessel. The cabins are entered by 
a — entrance hall panelled in carved walnut, 
and inlaid wood of very artistic design with sofa 
seats and small tables. The first-class dining 
saloon is arranged to accommodate over 100 
passengers, and is fitted with a number of small 
dining tables so that the passengers can arrange 
themselves in private parties. This saloon is most 
elaborately panelled in marble of various colours, 
with woodwork of beautifully carved mahogany, 
the fittings being of copper bronze ; the whole 
having a most artistic effect. A piano is placed 
at the end of the saloon, and both oil and electric 
lamps are fitted throughout. The state-rooms 
are fitted in the poop below, with a wide corridor 
extending up the centre, and having an open 
grated sliding door in front so as to obtain 
splendid ventilation, iron doors also being fitted 
so that this can be closed in bad weather. A 
separate ladies’ saloon is very handsomely fitted, 
and all the bathroom and sanitary arrangements 
are of the most complete description, the baths 
being of porcelain, the floors and sides of the 
rooms being covered with encaustic tiles. The 
second-class saloon is placed aft, being panelled in 
teak and enamel, with tables and revolving chairs 
to accommodate sixty passengers. The smoke- 
rooms on deck are very tastefully fitted and 
sanelled in carved oak and marble. The ship is 
ighted throughout by the electric light, and! is 
also provided with refrigerating machinery, and 
a large cooling chamber for the conveyance of 
fresh meat and provisions ; in fact no expense has 
been spared to complete her in the most perfect 
way in every detail. Her engines of 2000 horse- 
power have been made by Messrs. Thomas 
Richardson and Sons, Limited, of Hartlepool, and 
herboilersare fitted with Howden’s patent draught. 
The trial in every way proved satisfactory, and 
the vessel proceeded direct for Antwerp, from 
whence she will sail with mails and passengers on 
the 6th February. 
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1588, SIGNALLING Suips, R. G. Taitt, Glasgow. 

1539. Tires, W. Wallace, Glasgow. 

1540. Dress-cuarp and LucGace CARRIER, J. Marshall, 
Cambuslang. 

1541. Hoisting Appiiances, G. Walker and A. H. 
Mitchell, London. 

1542. Russer Tires, H. B. Bourne and Bourne Bros. 
and Co., Ld., London. 

1543. Winpow Buirnps, W. Scott, Glasgow. 

1544. Securina Grass to Wauuis, J. A. Drummond, 
Glasgow. 

1545. BicycLte Frames, H. R. Stockman, Dover. 

1546. Crate, G. Rogerson, Winsford, Cheshire. 

1547. ADJUSTING SHEETS of Paper, W. H. Clegg, 
London. 

1548. DumB-BELLS, J. Reed, London. 

1549. PREPARING ACETYLENE GasEs, A. Sterza, Bir- 
mingham. 

1550. ArtTiric1AL Horn, P. H. Hansen and J. K. 
Westengaard, London. 

1551. Exastic Woven Faprics, T. 
London. 

1552. Stream Generator, 8. A. Johnson, London. 

1553. Drivina Gear, F. Bryan, London. 

1554. CLEANING and Caustic Avent, J. C. F. Miller, 
London. 

1555. Toy, H. Willis, London. 

1556. FastENING Fronts of SHirts, J. O. 
London. 

1557. TELEPHONE Receivers, C. A. J. Jellie, London. 

1558. AppLyinc ‘*FiLigs” to CARDBOARD Boxes, H. 
Inman, London. 

1559. Dress-GuARD ATTACHMENTS for Bicycues, A. 
Guest, London. 

1560. CHain for Drivinc Purposes, H. Morrison, 
London. 

1561. Cuains for DRrivinc 
London. 

1562. Gear Case, 8S. Howe, London. 

1563. GLoves, T. W. Cheshire, London. 

1564. Brakes for Cycies, G. Baxter, London. 

1565. VeLocipepes, M. Lachman, London. 

1566. Furniture Castors, ©. Rocholl and the West- 
minster Manufacturing Company, Ltd., London, 
1567. ‘*Rinas” for Furnirure, C. Rocholl and the 

Westminster Manufacturing Company, Ltd., London. 

1568. GrooveD PuLueys, C. Rocholl and the Westmin- 
ster Manufacturing Company, Ltd., London. 

15€9. Takinc Puorocrapus, R. E. Gill, London. 

1570. Printinc Macuines, J. Michaud, London. 

1571. OperRaTING Rakes of REAPING Macuines, H. R. 
Griffin and T. Culpin, London. 

1572. ELecrro.ytes, H. Leitner, London. 

1573. Fiasks, J. Beran, London. 

1574. UNDERGROUND CURRENT Suppty, W. P. Thomp- 
son.—(C. Devenyns, Belgium.) 

1575. CoLtourinc Matrers, H. Baum, Manchester. 

1576. StampinG Soap, R. Savory, Liverpool. 

1577. Satin Spar, W. and W. M. Brothers, Man- 
chester. 

1578. Banp Saw1nG Macuines, E. Kirchner, London. 

1579. Harpeninc Carp TeeTH, G. Bovensiepen, 
London. 

1580. Treatment of O11 Cake, J, and L. P. Thomas, 
London. 

1581. Etecrric Lamp Houpers, H. B. Swift, London. 

1582. Drivine Banps, H. Britining, London. 

1588. Fitaments for Exvecrric Lamps, J. W. Swan, 
London. 

1584. Toy Srixcinc Birp, P. Vielmetter and C. 8. 
Pocock, London. 

1585. Toy Ticut-rkope WALKER, P. Vielmetter and C. 8. 
Pocock, London. 

1586. Toy Pistot, P. Vielmetter and C. 8. Pocock, 
London. 

1587. Imitation Leatuer, T. D. 
Bowden, London 

1588. Puuueys, F. M. Platt-Betts, London. 

1589. OpTarntnG Motive Power, G. Schreiner, London. 

1590. Bortt G. Schreiner, London. 

1591. Ixcanpescent Lamps, H. C. Gover and J. M. 
Moffat, London. 

1592. RuopamiInge DIALKYL-AMIDES, O. Imray.—(The 
Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

1593. TREATMENT of GoLp Orgs, B. Becker, London. 

1594. Sprine Locks, E. J. Turner, London. 

1595. EvecrricaL AccumvUuLaToRS, T. 
London. 

1596. Fixing Pneumatic Tires, C. H. Guest, London. 

1597. Coottnc Apparatus, G. C. Fricker, London. 

1598. ExpLosive Enurnes, A. Winton, London. 

1599. Lirg-savine Device, 8. Davey, London. 

1600. Praten Printinc Macnines, W. Gunson and 
W. F. Pescod, London. 








and J. Jones, 


Sherratt, 


Bicycies, H. Morrison, 


Bowman and J. 





Hamilton, 


21st Junuary, 1897. 


1601. Explosion Encines, D. W. Bullard, E. Thomson, 
and H. C. Bull, London. 

1602. Fotpinc Coven Corrin, C, H. De W. Green, 
London. 

1603. Sarety Fuses, W. G. Newton, London. 

1604. Strap Fasteners, G. A. Austin and J. Carter, 
Bury. 

1605. BrusH Savina PuiatTe, W. R. 
hampton. 

1606. VELOCIPEDES, G. 
Liverpool. 

1607. Pepas for VeLocirepes, G. W. and F. Hawker, 
Birmingham. 

1608. Porato CLEANER, J. H. Barratt, Spilsby. 

1609. Stockinc, L. Sweet, London. 

1610. ELecrricaL Dissoiver, H.S. Pyne and A. Elsee, 
Castletown, Isle of Man. 

1611. Uriuisinc Waste Gases, W. H. Hill-Hartland, 
Sheffield. 

1612. Lamps, T. G. Blood, Birmingham. 

1618. Teapots, E. Biltun, Stoke-on-Trent. 

1614. Guiass ArticLes, L. H. Pearce, Stourbridge. 

1615. PreventinG SHutties from Fiyine Ovrt of the 
Loom, G. Marsden, Huddersfield. 

1616. Lasts, J. Blakey, Halifax. 

1617. KitcHen Rances, G. D. Buckley, Halifax. 

1618. Borinc Macuines, J. Shaw, Halifax. 

1619. Looms, F, Waddington, Keighley. 

1620. Watcu Hotper, F. Ingham, Darlington. 

1621. CarRy1InG FLtowers, G. Braun, Manchester. 

1622. Papiocks, A. Marston, Wolverhampton. 

1623. SHUNTING SicNa, 8. Douglas, Glasgow. 

1624. Smoxine Pipes, J. Darling and J. Darling, jun., 
Glasgow. 

1625. Picrure Frames, W. Gilyard, Bradford. 

1626. BicycLe Brakes, A. A. Scott, Bradford. 

1627. ELEcTRO-DEPOSITION of Meta.s, A. E. Cook, 
Birmingham. 

1628. Drivine Gear for Cycies, G. H. Hockey, Brigg, 
Lincolnshire. 

1629. Dyg1nc Process, T. Ingham, Manchester. 

1630. Wrencues, E. B. Smith, Manchester. 

1631. BREAKING an Evectric Circuit, H. Beech, Man- 
chester. 

1632. WriTiINc Empossep CHARACTERS, J. G. Armour, 
Liverpool. 

1633. Gas LicutiNna, A. J. Guyan, Bristol. 

1684. Exectric Licut, W. Stevens.—(L. 
France.) 

1635. VELocIPEDE Seat Pitiars, C. 8S. Hammond, 
London. 

16386. Prorecttnc the Hanps from Frost, A. E. 


Wells, Wolver- 


W. Bell and A. Shelmerdine, 


Héndlé, 





Musto, London, 





1687. AppLyING Disinrectant Liquips, W. Defries, 
London. 

1638. Tin PLates, H. Norris, London. 

1639. BetLows, J. Long, London. 

1640. WaTeR-cLosets, N. Simmons, Bristol. 

2641. Loom SprnpLe Strups, W. Coley, London. 

1642. Disnes, J. Ackroyd, London. 

1643. Mitts for Crusnine Ores, J. L. Kirkbride, Bir- 
mingham. 

1644, CycLe Drivinc Gear, M. T. and T. Archer, 
London. 

1645. Lapigs’ Dress Baskets, M. Miall, London. 

1646. Stopperine Bortzes, C, A. Barnett, London. 

1647. Cycte Sreerinc Gear, A. Marston.—k. F. 
Landis, United States.) 

1648. Connectinc EvecrricaL Circuits, J. D. F. 
Andrews, London. 

1649. Horsesnogs, D. B. van Horn, J. B. Lozier, and 
A. Gartner, London. 

1650. Stoves, P. H. Pritchett, London. 

1651. TELEPHONE TRANSMITTER, C. Adams-Randall, 
London. 

1652. GoveRNING VALVE GEAR of Motors, H. Conrad, 
London. 

1653. AGGLOMERATION of CARBIDES, G. de Roussy de 
Sales, London. 

1654. Arr CusHion Hanpies, H. Price and R. 
Harrison, Birmingham. 

1655. Sarety Sappz, J. R. Alexander, Edinburgh. 

1656. Propu.sion of Auto-cars, W. W. Moore, London. 

1657. ELecrro Deposition of Metats, G. A. Webb and 
W. A. Thoms, London. 

1658. StiLL-wormM Pipes, E. Edwards.—(L. Rohrmann, 
Germany.) 

1659. InpIcaTING the LeveL of Liquips, W. A. B. de 
Bentley-Corry, London. 

1660. Hooks for Crangs, C. C. Dunn, London. 

1661. ApsusTiInc CycLe WHEELS, R. W. Smith, Bir- 
mingham. 

1662. Tires, F. W. Walker, London. 

1668. Compressinc Arr, R. Wright, London. 

1664, TRaNsMITTING Rotary Motion, A. L. Shepard, 
London. 

1665. Puatep Goons, H. B. Birnbaum, London. 

1666. PorTABLE Drom INnsERTION, J. Schroeder, London. 

1667. Dress Guarp for Lapigs’ Cyc.es, J. Ireland and 
A. Bloomer, London. 

1668. Row-Locks for Boars, W. 8. Simpson, London. 

1669. Pneumatic Tires, E. A. Reeves, London. 

1670. Borries, B. J. B. Mills.—(A. Berger and G. 
Steiner-Pons, France.) 

1671. Gun Carriaces, A. Albini, London. 

1672. TRANSPORTABLE BARRACKS, J. Schanz, London. 

1673. CinpeR Sirrinc Devices, P. Bunney, Liverpool. 

1674. Wrincine Macuines, J. Barnes, R. W. and W. H. 
Kenyon, and J. L_ Shorrock, Manchester. 

1675. Manowtinc Macurines, J. Barnes, R. W. and 
W. H. Kenyon, and J. L. Shorrock, Manchester. 

1676. ANIMATED PHotrocrapny, C. A. Lee, Birming- 
ham. 

1677. WATER-TUBE BoiLers, L. Zobel, Liverpool. 

1678. BreakinG Stone, T. Whitaker, Manchester. 

1679. CycLe STEERING MECHANISM, A. Ganderton, Bir- 
mingham. 

1680, ALTERNATING CURRENT Motors, W. Langdon- 
Davies, London. 

1681. Suprportine Cycies, H. Morrison, London. 

1682. Hoipine Bicycies, H. Morrison, London. 

1683. CycLE Frames, P. M. Rowaldand O. F. W. Rath, 
London. 

1684. Saw Cramp, A. T. Binkerd, London. 

1685. Reautatinc the Speep of Motive Power 
Enaines, E. Thunderbolt, London. 

1686. WHEEL Suor, L. Seick, London. 

1687. FLurip-PRESSURE RaiLway Brakes, H. 8. Park, 

mdon. 

1688. Forcinc ARMOUR Ptartes, M. Gledhill, London. 

1689. Hoiper for Curtains, T. Dromler and H. 
Forster, London. 

1690. Grarn ScreENs, G. Wagner, London. 

1691. WHEEL Tires, G. F. Redfern.—(J. McDonnell, 
Ceylon.) 

1692. Taps for Casxs, A. J. Pool, London. 

1693. WATER-TUBE BorLers, G. Fletcher, London. 

1694. ExPLosive Enoines, A. Winton, London. 

1695. ExPLosivE Enaines, A. Winton, London. 

1696. Liqurp CARRIER FUNNEL and Lamp, A. Melly, 
London. 


London. 

1699. Uriiisinc the Power of Sea Waves, T. Burrows, 
London. 

1700. SHavinc Paper, H. C. Quelch, London. 

1701. Wasuine Cuarrs, G. Goldschmidt, London. 

1702. Workrinc SHootinc Canvas Tarcets, W. 8S. 
Tippett, London. 

1703. Fare Inpicators, A. Schwarz, London. 

1704. Coatinc Sweets, A. J. Boult.—(Z. B. Lehmann, 
Germany.) 

1705. Cutrine Bricks, T. Smart, London. 
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1706, AXLE-BoxEs, D. J. Morgan, Barry, near Cardiff. 

1707. Motor Cars, F. Parker, Brighton. 

1708. Cuarntess Lever for Motor Cars, T. M. Purdey 
and W. H. Wallis, Uxbridge. 

1709. Motor Carriacgs, A. J. Wake, London. 

1710. CycLe Stanp, F. R. Hemming, Redditch. 

1711. RerLectinc Type Camera, G. Harrop, London. 

1712. Cuimney Pot for Preventinc Down DravGats, 
M. Yarrow and T. Rowbotham, Stockport. 

1713. Cycie Frames, L. Callender, Nottingham. 

1714. Srorace Batreries, W. Rowbotham, Birming- 
ham. 

1715. Grinpinc Firnt Stone, G. E. Coupe and W. 
Whitehead, Manchester. 

1716. INFLaTING CycLe Trres, G. A. Krinks and C. G. 
Heaven, Birmingham. 

1717. Sunk Letrer Siens, W. M. Eckersley, Man- 
chester. 

1718. Borriinc Hor Breer, Mack's Ltd., and G. Bowen, 
Manchester. 

1719. Cycte Dress GuarD Firttincs, T. Morton, Bir- 
mingham. 

1720. BLinprotpinG Horsgs, E. and J. Hughes, Long- 
port, Staffordshire. 

1721. Crcie Brakes, G. H. Richmond and J. Crowther, 
Manchester. 

1722. Purirication of Waters, F. P. Candy, Bowdon, 
Cheshire. 

1728. Suirt StTirFENER, A. Nicholson and J. Hall, 
Manchester. 

1724. CycLe Dress Guarps, J. 8S. Crowley, Manchester. 

1725. Sash Fastener, J. H. Watson, Erdington, near 
Birmingham. 

1726. DisENGAGING Boat Supports, T. Wilson, New- 
castle-on-Tyne. 

1727. Wert-PiLe Cutrinc Macuings, O. Drey, Man- 
chester. 

1728. FLoorrne Ciamp, G. E. Greenwood, Manchester. 

1729. CycLe Supports, J. W. Cockerill, London. 

17380. Puzzie Game for ADVERTISING, W. H. Calling- 
ham, Brighton. 

1781. Puzzte Game for ADVERTISING, W. H. Calling- 
ham, Brighton. 

1732. Automatic Ark Escape VALVE, R. Roberts, 
Holyhead. 

1788. Rina Sprnninc Frames, J. J. Bailey and J. W. 
Morrison, Manchester. 

1784. ExvecrricaL Communication, W. P. Maycock, 


ydon. 

1735. Rartway Link Covupiinas, W. S. Laycock, 
Sheffield. 

1736. Non-conpuctors for HANDLEs of VESSELS, J. W. 
Dixon, Sheffield. 

1737. Cycte Rupper Tires, G. and W. Mettham, 
Sheffield. 

1738. Cast Meta. Scissors, J. Wain, and J. and W. 
Rodgers, Sheffield. 

1739. Hosk Stretcuer, J. Horrocks, Manchester. 

1740. Loosk-REED Motions for Looms, J. Edge.—(W. 
Edge and N, E. Makaroj, Russia.) 





ot Spokes of Bicycte Wueets, H. R. Stockman, 

dover. 

1742. CLEIK-UM-IN (Puzzug), T. A. F. Brydon, Peebles. 

1743. SimpLex ADJUSTABLE CONNECTION, F. Callagham, 
Dublin. 

1744. TRANSFERRING Desions to CLoTH MATERIALS, J. H 
Widdicombe, Cambridge. 

1745. Connections for Sanirary Firrinas, R., L., C 
and J. W. Gibson, London. 

1746. Boperns for Spryntinc Macuinery, J. Scaife, 
London. 

1747. FoG-sIGNALLING APPARATUS, J.T. Wilson, London. 

1748. Caster Horn Rrvos, G. Roe, Birmingham 

1749. Spoon Wiper and Gavucer, W. H. Sheppy, 
London. 

1750. Wispow Buinp TassELs, J. W. Benson, London 

1751. Leventtinc the Sores of Boots, F. Y. Farr 
London. 

1752. Knirrinc Macuines, W. Spiers and T. 8. Grieve, 
London. 

1753. Ruzostats, W. R. Lambert, London. 

1754. Execrric Arc Lamps, W. R. Lambert, London. 

5. TELEPHONES, M. Byng and F. G. Bell, London. 

6. TELEPHONE SwitcHEs, M. Byng and F. G. Bell, 

London. 

1757. Axes, D. F. Graham and G. D. Chamberlain, 
London. 

1758. WuHeexs for VeLocipepss, H. Liversidge, jun., 
London. 

1759. Srrucrures for Covering Market Paces, H. 
Liversidge, jun., London. 

1760. Distrisutinc Manure, H. 
London. 

1761. Burners for Cookie Stoves, J. W. B. Wright, 
London. 

1762. ConcENTRATING SuLPHURIC AcID, G. D. Howard. 
—(H. Howard, United States.) 

1763. CyvcLe Hanpves, A. C. Harty, London. 

1764. Keepinc WaTeR in Borvers Levet, A. Berry, 
I 
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Liversidge, jun., 





35. CycLe Hanpues, W. 8. Guilford, London. 

3. Starr-RoD Eyes, A. Blake, London. 

1767. Trme-TaBLeEs, J. H. Jackson, Glasgow. 

1768. Drivinc Printinc Macuines, R. C. Annand, 
London. 

1769. Cycie Sappxes, A. J. Lucy, Croydon. 

1770. Sprinc WueEkL, T. B. M. Evelyn, jun., and 8. B. 
Kirton, London. 

1771. Harr Ciipprnc Macuines, W. Baines and W. 
Norris, London. 

1772. EXPANDING Bates 
London. 

1773. TRANSMISSION Morors, F. Eisler, London. 

1774. SHoe Lasting Macuinery, J. H. Connor, 
London. 

1775. VaLvE Gear for Pumpine Enarngs, J. A. Towler, 
London. 

1776. Catcrom CarBipE, C. Pond and R. 8. Richards, 
London. 

1777. IncanpEsceNT Gas Licuts, L. 
London. 

1778. Exrractinc Gotp from Ores, C. Wichmann, 
London. 

1779. Preumatic TrrEs, A. F. Shepherd, London. 

1780. PERAMBULATOR Hoop Supporter, E. Corbridge 
London. 

1781. CLamprnc Frames for Cycies, W. 8. Simpson, 
London. 

1782. InrLaTinG TiREs, W. C. C. Erskine, London. 

1788. Lock for Sarety Cycies, W. P. Thompson.—(A. 
Gobron, France.) 

1784. ACETYLENE Gas, W. P. Thompson.—(A. Gobron, 
France.) 

1785. Pipe Joints, A. E. Thomine, London. 

1786. ILLUMINATED Disptay Boarp, J. W. Hunter, 
London. 

1787. Umpretias, J. Claude and E. O. Levilly, 
London. 

1788. Insectors, R. G. Brooke, London. 

1789. ELecrric Cases, W. 8S. Smith and W. P. Gran- 
ville, London. 

1790. Dress Bacs, F. Gretsch, London. 

1791. Corkinc Macuines, T. E. and G. Musto, 
London. 

1792. Appress Lapets, J. V. Long and W. Baker, 
London. 

1793. SotpERING Purposgs, J. B. Dechery, London. 

1794. BurninG Hyprocarsons, T. Clarkson and H. C. 
Capel, London. 

1795. Cement, La Société Métallurgique de Champig- 
neuelles et Neuves-Maisons, London. 

1796. Boat Proputsion by Hanp, G. J. 
London. 

1797. CANDLE-LAMPs, P. Sankaranarayana, India. 

1798. Pens, P. Sankaranarayana, India. 

1799. InksTaNnDs, P, Sankaranarayana, India. 


Manprit, J. A. and N. 


Denayrouze, 


Ayling, 
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1800. ELecrric Ciock Movements, W. H. Stockall, 
London. 

1801. Cycxss, J. T. Ellis, Dublin. 

1802. CLosinc BuLKHEAD Doors, W. and A. R. Craw- 
ford, Glasgow. 

1808. RirLtinc Macurygs, J. Ramsay, Erith, Kent. 

1804. Motor, R. J. Lines, Northampton. 

1805. Jornt for Stream Pipes, 8. Acton, Manchester. 

1806. BorteR Furnaces, A. Adams and H. W. Hill, 
Nottingham. 

1807. BicyctE Sranps, C. 
Leicestershire. 

1808. Repropucinc Movine Pictures, J. Pumphrey, 
Birmin 

1809. Exectric SwitcHes, A. Still and E. W. Cowan, 
Broadheath, Cheshire. 

1810. ‘“‘Catoris,” M. J. Chapman and A. Davidson, 
Hastings. 

1811. Fastentnes of Cycie Bacs, A. Parsons, Sawtry, 
Huntingdon. 

1812. LockrneG Doors, E. A. Fielding and F. Heathcote, 
Keighley. 

1813. SteEve Links, J. Whitehouse, London. 

1814. VULCANISERS, T. F. and T. S. Walker, London. 

1815. Water WasTE PREVENTERS, E. G. Highton, 

ndon. 

1816. Looms, E. and J. Holding, W. Bracewell, and R. 
Smalley, Brinscall, near Chorley. 

1817. Bunsen Burner, H. W. Archer and§8. R. Barrett, 
Birmingham. 

1818. Surp’s Sipe Lieut, G. Smith, South Shields. 

1819. Tracinc Liven, J. A. Sackville and J. H. 
Swallow, Manchester. 

1820. Fasrics, J. R. Barlow and J. Warbuiton, Man- 
chester. 

1821. Mup Guarps, J. Evans, Sutton Coldfield, near 
Birmingham. 

1822. A New MaTeriA., E. A. Williams, Birmingham. 

1823. Arn TuBEs of Pyeumatic Tires, E. A. Williams, 
Birmingham. 

1824. Covers of Pyreumatic Tires, E. A. Williams, 

1825. Frre Ranoes, J. Barnes and W. J. Edmonds, 
Halifax. 

1826. Cycte Drivine Gear, C. Meier, Manchester. 

1827. Erecrric Motor Cars, W. E. Heys.—(J. J. Heil- 
mann, France.) 

1828. Cycie Tink, F. R. Goodwin and F. E. H. Hughes, 
London. 

1829. Stakes for Piants, T. A. Eyles.—(J. F. Eyles 
Australia.) 

1880. Winpina Yarns, C. Hahlo and C. E. Liebreich 
Bradford. 

1831. Presses for BicycLe Sappigs, J. Bradbury, Bir 
mingham. 

1832. Macnines for CLEANING Knives, 8. Edwards, 
Eccles. 

1833. CycLe Drivine Gear, G. Wight, Manchester. 

1834. AUDIBLE SIGNALLING APPARATUS, R. Terras, 
Glasgow. 

1835. Joint, 8. T. Richardson, Birmingham. 

1836. Pressinc the Brims of Straw Hats, A. Lay, 
London, 

1837. ENVELOPES, J. M. Young, Glasgow. 

1838. Beer, W. Angus, Glasgow. 

1839. Cuimney Pors, J, Smith, Glasgow, 


N. Tanner, Lutterworth, 
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or Turnip Lirting Macuine, J. Robertson, 

asgow. 

1841. Botting Rartway CARRIAGE Doors, D. H. Rea, 
Glasgow. 

1842. Paper Baas, J. H. Sutherland, Glasgow. 

1848. Mrxinc Soup Liguips, A. J. Boult.—(/. H. 
Dikema, Belgium.) 

1844. SMOKE-CONSUMING 
London. 

1845. Looms, E. Lacey, London. 

1846. Foc Sianaciixe, E. Williamson and J. Rayner, 
London. 

1847. Gun Mecuanism, J. Robertson and W. Adams, 
London. 

1848. CycLte Huns, J. Fidell, Sheffield. 

1849. Rattways, N. H. Balfour and E. W. Smith, 
London. 

1850. Proygectites, 8. W. Silver and W. Fletcher, 

mdon. 

1851. Priytine, C. Horn, London. 

1852. Hancer for Fire-cuarps, H. E. and C, J. Clark, 
London. 

1853. Dorrine Cans, J. A. Pickup and J. Butterworth, 
London. 

1854. Suspenpers, H. J. Deane, Sheffield. 

1855. CLeantno Bortties, R. Lloyd, J. M. Yates, and 
L. A. Knight, Birmingham. 

1856. CoIn-rREED Macutngs, H. D. Bailey, London. 

18.7. Furnace Bars, E. and A. W. Bennis, Liverpool. 

. Game Apparatus, R. Bowes, Liverpool. 

1859. Crips, W. Pagen, Liverpool. 

1860. INcanpEsceNT Gas Burners, A. Nagel, Liver- 


Furnaces, J. Schiberl, 





pool. 

1861. Boors, W. Howard, London. 

1862. CoIN-FREED APPARATUS, T. 
London. 

1863. Burners for Incanpescent Lamps, R. Dohner, 
London. 

1864. Draivinc Apparatus for Cycies, J. P. Bonicard, 
London. 

1865. Rius, &c., W. Woolf, London. 

1866. CycLte AvuTomaTiC Macuinery, G. Skinner, 
London. 

1867. ee Tires, B. J. B. Mills.—(A. Soly, 
France. 

1868 BREECH - LOADING ORDNANCE, Vickers, Sons, 
and Co., Lid., A. T. Dawson, and G. T. Buckland, 
London. 

1869. Enooves, A. Cornez, London. 

1s70. RemovaBLe Hees for Boots, F. R. Eaden, 
London. 

1871. Connectinc Tuses, A. E. Douctde, London. 

1872. Burners, J. Braunschild and J, Kirchhofer, 
London. 

1873. Garments, C. Gardam, London. 

1874. Naits, C. E. Cramp, London. 

1875. Rowe, M. A. Wier, London. 

1876. ConnecTInc MriaLuic Tues, G. Pilkington, Bir- 
mingham. 

1877. Cirp, W. T. Clifford, London. 

1878. Sauce, P. Vernon, London. 

1879. GENERATING ACETYLENE Gas, 
Belgium. 

1880. DeTeRMINING Direction of Sounp, E. Hardy, 
Belgium. 

1881. Cement, La Société Métallurgique de Champig- 
neulles et Neuves-Maisons, London. 

1882. SwrrcHes, W. K. Partington, London. 

1883. Lock Furniture, A. Churley and Greenway, 
Clive, Vale, and Co., Ltd., London 

1884. ILLUMINATING, W. Bleakley, London. 

1885. Doors, W. Worley, jun., London. 

1886. TRaNsMITTING and ReGuLaTING Motion, C. 
Casman, London. 

1887. [xcanpescent Execrric Lamps, The British 
Incandescent Electric Lamp Company, Ltd., and 
H. E. Moul, London, 

1888. CLosinc Cans, A. Conza, London. 

1889. Bicycigs, J. B. and B. Verity, London. 

1890. Compassgs, C. Treupel, London. 

1891. Trre, J. B. Clarke, Plymouth. 

1892. Tires, J. B. A. Bosanquet, London. 

1893. WaLkING Stick and Cuatr, J. H. A. Behrens, 
London 

1894. CrcLe Sappie, J. L. A. Aymard, London. 

1895. Lamps, A. Harris, London. 

1896. Light REFRACTING SHADES, F. W. Dunlap and 
J. R. Quain, London. 

1897. Screw Prope users, G. J. Ayling, London. 

1898. AuTo-moTor Carriaces, H.J. M. P. C. de Riancy, 
London. 

1899. Huns of Wueets, J. G. Lorrain.—(IV. S. Mackay, 
South Africa.) 


van H. Obelt, 


A. Troisier, 
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1900. INcREasING the Sprep of Bicyctes, J. Wilson, 
London. 

1901. Exastic WHEELS, A. Farnell, Coventry. 

1902. ATHLETIC Boots, W. H. Stevens, Leicester. 

1903. Carpine Enornes, A. W. Metcalfe and J. Mackie, 
Belfast. 

1904. TEXTILE FIBRE PREPARING Macutnery, C. Dren- 
nan, J. Heaney, A. W. Metcalfe, and J. Mackie, 
Belfast. 

1905. Gas Lamps, J. F. Simmance, London. 

1906. PortaBLe Stove, G. E. Dehany, Liverpool. 

1907. MupGuARD ATTACHMENT, D. M. Moore, Dublin. 

1908. Pyeumatic Tires, J. P. Jackson, Liverpool. 

1909. BeerLe Hamers, J. Phillips, Belfast. 

1910. Sopa Water Grass Cy.Linpers, J. H. Galloway, 
Bolton. 

1911. CyLrnpER Lock, P. Sharp, sen., and H. Sharp, 
Wolverhampton. 

1912. Cycte Mupcevarp, E. 
Roberts, Leamington. 

1918. Topacco Pipes, M. N. Ridley and T. Conley, 
London. 

1914. Cycte Crank Grip Lock, J. C. Ralls, Clevedon, 
Somersetshire. 

1915. WaTerR-cLoset Seats, H. Waddington, Burnley. 

1916. Drivixe Gear for CycLes, W. Davies, Abercynon, 
R.S.O., Glamorganshire. 

1917. CoLLapsIBLE Boxes, A. W. Stevenson and H. 
Taylor, Manchester. 

1918. CoLLaPsIBLE Streets for Corset, T. Hayward, 


Goold, jun., and D. 


mdon. 
1919. Cases for NEEDLEs and Cicarertes, E. Johnson, 
Redditcl 


h. 
1920. Wire Drawinc Macuines, H. Langen, Barmen, 
Germany. 
1921. Urinat, J. Merrill, Sheffield. 
1922. Stereotype Pvares, J. R. and R. Haw, Stock- 
ton-on-Tees. 
1923. Gas Burners, 8. J. von Romocki and H. Ascher, 


mdon. 

1924. Hixces for Boxes, J. L. Kerpen and J. Thomas, 
Penarth. 

1925. Sertinec-out Patrerns in Fasrics, G. Mack, 
Manchester. 

1926. Door Hinoes, H. Ilmer, Berlin. 

a Worm Gegarinc, T. Morton, Wishaw, Lanark- 
shire. 

1928. Horse Ciippinc Macurnes, W. 8S. Peddar, Bury 
St. Edmunds. 

1929. ACETYLENE, T. Thorp and T. G. Marsh, Man- 
chester. 

1930. Fittinc for ENGRAVED MeTALLIc PiateEs, H. Igel, 
Newcastle-on-Tyne. 

1931, ADVERTISING, C. Hawkins, London. 

1932. Pneumatic TrreE Covers, J. and G. West and H. 
J. W. Raphael, Littlehampton. 

1933. Gas Firtincs, H. M. Hastings, London. 

1934. VuLcanisine Woop, J. E. Whiting, London. 

1935. Coxe, W. H. Chambers, Sheffield. 

1936. ELectricity DistrisvuTine Boxes, W. H. Willatt, 
Sheffield. 

1937. Tape, F.S. Hamel, Birmingham. 

1938. Drtvinc CHains for Motor Cars, E. Taylor, 
Birmingham. 

1939, Stee, Tuses for Cycries, &c., J. L. Wright, 
London. 


1941. Execrric Corrs, C. Castel, London. 

1942. BLEacnine Compounps, The Aluminium Com. 
pany. Ltd., and A. G. Haddock, London. 

1943. Tare Measures, F. W. Golby.—({H. May, jun., 
Germany.) 

1944. Stipe VaLve Gear, E. G. Brewer.—({Tahsin 
Effendi and T. C. Tucker, Turkey.) 

1945. CLutcnes, J. M. Rauhoff, London. 

1946. Coats and Jackets, B. Jiminesfskie, London. 

1947. New Dyes, ©. D. Abel.—(The Actien Gesellschaft 
Sir Anilin Fabrikation, Germany.) 

1948. Krepina CycLe Brakks in Action, E. 8S. Lucas, 
London. 

1949, VeLocrrepes, W. B. Smith, London. 

1950. Optica Prosectina Apparatus, F. P. Liesegang, 
London. 

1951. Cycie Cranks, C. Fischer, London. 

1952. GenERATING Gas, J. C. Mewburn.—(4. M. Scott, 
Canada.) 

1953. Stream Baru for the Facer, J. Scale and Mrs. 
Pomeroy, Ltd., London. 

1954, Mg&asorine SLIDE Gauaes, E. Weber, London. 

1955. FRUIT-PEELING MILLs, J. Heyn and G. Kaddatz, 
London. 

1956. TrrEs for VELociPEDEs, W. Holtze, London. 

1957. Penno.pers, W. Hinchliffe, London. 

1958. NON-REFILLABLE Borries, A. Lemieux, London. 

1959. Car Fenpers, P. Jensen.—{(J. J. Holloway and 
J. W. Starkweather, United States.) 

1960. Nut Locks, D. 8. Leger, I. and F. White, and 
O. 8. Leger, London. 

1961. Pneumatic TirEs, E. D. Evans, London. 

1962. CoLournrna Martrers, J. Y. Johnson. — (The 
Badische Anilin and Soda Fabrik, Germany.) 

1963. CycLe HanpD.Es, F. Mortimer, London. 

1964. Etecrric Arc Lamps, F. Fesquet and J. W. 
Keys, London. 

1965. PHorocrapHic Dark Supe, A. W. Penrose and 
W. Gamble, London. 

1966. Narn Hammers, A. H. Valda, London. 

1967. Preumatic Tires, A. Prinzhorn, London. 

1968. CLEANING CycLEs, W. Burke, London. 

1969. Fastentne Boxes, T. A. Borham, London. 

1970. Arr Suips, H. R. A. Tiesson and J. Elsner, 
London. 

1971. SHop Wixpow Firrinos, E. Gulliford, London. 

1972. CarBonic Acip Morors, A. Delsemme, London. 

1973. SappLEs for VeLocirepgs, F. Gartside, London. 

1974. Five-cRANK Enarnegs, T. Mudd, London. 

1975. Divine Apparatus, A. Gordon, London. 

1976. WirHpRAwING Keys from Putteys, T. and W. L. 
Cole, and J. P. Bush, London. 

1977. Conpuits for ELectric Raitways, Z. Goodsell, 
London. 

1978. WaTER SHogs, B. C. Morreale, London. 

1979. UncioGasBLe Mucitace Borrtzes, G. W. Taylor, 
London. 

1980. Game Devices, W. H. Backus, London. 

1981. CoLLar ATracHMENTs, J. C. Depuy, London. 

1982. SELF-sETTING ANIMAL TRaps, F. E. Krauth, 
London. 

1983. Desiens for Spoons, N. Goodsell, London. 

1984. CALENDAR and INpicaTor, H. R. Brown, London. 

1985. RerLectors for Compass Boxss, A. Mitchell, 
London. 

1986. Hat Fasteners, T. L. Monaghan, London. 

1987. Rorary Pomp, G. 8S. Luttrell, London. 

1988. JounNnaL Bearrnes, V. Wolff and T. W. Ballard, 
London. 

1989. Pweumatic Tire Cover, R. Bell and L. Hall, 
London. 

1990. Drivine Betts, L. W. C. Loewitz, London. 

1991. CarrLe Foop Cakes, F. Stacey, London. 

1992. Prope.uers, G. J. Ayling, London. 

1998. Surps’ Loos, A. J. Boult.—{J. Karlsson and C. V. 
Linngvist, Sweden.) 

1994. Cycte Brakes, F. C. Simpson, London. 

1995. CLoIsonNE Work, T. Pfister and E. Barthels.— 
(A. Navarein, France.) 

1996. Evectric MassaGE Rouiers, J. W. Gibbs, New 
York, U.S.A. 

1997. SHurFLinc Carps, F. L. Becker, Washington, 
U.S.A 


1998, “ReouLatine Marrve Enoines, T. and W. L. 
Cole, London. 
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1999. Atomic Mopets, F. G. Edwards, London. 

2000. Piate Boxes for PHotoGRapHic CAMERAS, A. 
Hurst, London. 

2001. Frost Siiprer, 8S. Moorhouse, Leeds. 

2002. Supportinc Cycies in Vans, H. 8. K. Bellairs, 
Wolverhampton. 

2003. CotLar Prorecror, S. C. Kelly, Belfast. 

2004. VENTILATING Horse C.iorHiNe, J. 8. Walley, 
Whitchurch, Salop. 

2005. Prez, J. Clegg, Stalybridge. 

2006. Uriiisinc Winp Pressure, H. O'Reilly, Dublin. 

2007. DETACHABLE HANDLE Fastener, R. E. Way, East 
Croydon. 

2008. Stanps for Supportina Bicycies, C. A. Jones, 
Gloucester. 

2009. Steam Wasuer, T. M. Sutciffe and E. Wadding- 
ton, Hebden Bridge, Yorkshire. 

2010. Huss for VELOcIPEDE WHEELS, W. W. Hart, 
Birmingham. 

2011. Cask for Hoxtpinc Cutiery, J. Swingewood, 
Birmingham. 

2012. VeELociPeDE Frames, E. Waring and J. H. Wright, 
Birmingham. 

2013. Cases, D. G. Davies, Liverpool. 

2014. Wueexs, E. Williams and B. Reid, Waters Cross, 
Gloucestershire. 

2015. RerriceRators, A. Thorpe, Montreal. 

2016. Lamp Bracket, W. C. Homan, London. 

2017. Lamp Bracket, F. T. Williams, London. 

2018. Grinprine the Fats of Carpine Enoines, 8. W. 

Gillett.—(B. Brown, United States.) 

2019. Pepat Mecuanism for Cycies, E. M. Machin, 

Sheffield. 

2020. Lamp Bracket, W. C. Homan, London. 

2021. FasTeninc Siipinc Winpows, A. Barker, Wolver- 

— 

2022. Cuurns, H., J. E., and R. Buckley, Manchester. 

2023. Lamps, J. J. Cooke, Birmingham. 

2024. Cycie Stanps, W. Saxton, Keighley. 

2025. Drivine Gear, W. G. Potter, London. 

2026. LonG-HANDLED BrusHes, G. M. Marks, Man- 

chester. 

2027. Vacuum Pans, W. McOnie, Glasgow. 

2028. Games, G. W. Merrills, Sheffield. 

2029. Ruuer, C. Strampfer, Glasgow. 

2030. Pyeumatic Tires, C. McCallum, Glasgow. 

2031. Sprinc EARTHFRICTION Brakk, W. Hall, Birming- 


2032. Gas Generators, T. and J. Lyons, and J. Pear- 
son, Halifax. 
2033. Bracket for Supportinc Cycuies, C. Wills, 


mdon. 
2034. Botte, A. Stephenson, Wingate, R.S.O. 
2035. LABYRINTHE-GAMING-BOARD, K. Peters, Brussels. 
2036. SuppoRTING HaNnoinc Lamps, W. J. Chesterton, 
Birming " 
2037. Suips’ ANcHorRs, J. and A. Evans, Liverpool. 
2038. Encine Governors, R. Aitken, Glasgow. 
2039. ELECTRICALLY-OPERATED Gas Burners, C. Petter- 
son, Glasgow. 
2040. REEL-HOLDING ATTACHMENT, J. Young, Glasgow. 
2041. Currinc Turr, W. Dunn, Glasgov. 
2042. Foor Brake for Cycies, W. H. Roberts, Man- 
chester. 
2043. Speep Gear, H. G. Wilson, London. 
2044. Motor, J. L. Wiles, London. 
2045. Creanine TEETH, C. Rogers, London. 
2046. OBTAINING Power, M. J. Scott, London. 
2047. FLusuino Apparatvs, W. Beielstein, Brussels. 
2048. Net for Catcuinc Animats, A. Guillaume, 
Brussels. 
2049. ANTI-VIBRATION SPRING Device, A. Rebsamen, 
Brussels. 


2050. Burner for AcETYLENE Gas, C. 


Kaestner, 





1940. Securrna Lapies’ Hats to the Heap, J, Hill, 
London. 


2052. Winpow 
London. 

2053. Locxine Doors, J. M. Cree, London. 

2054. Foroaina Smatt Articies, C. D. L. 
London. 

2055. Bicycurr, J. 8. Voitek, London. 

2056. Dravaut Curg, R. V. Houssart, London. 

2057. Reparrina AspHALT Pavements, J. W. Buzzard, 
London. 

2058. Brnpers for Music, G. W. Owen, London, 

2059. Hoxpino Cycxes, I, Lauenroth, London, 

2060. Cycixs, J. Edge, London. 

2061. Ecevators, L. C. Alcorn, London. 

2062. Gas Lamps, C. F. Claus, London. 

2063. CLosinc BortiEs, A. J. Boult.—(Société Anonyme 


FASTENERS, 


A. Thompson, 


SasH 


Rice, 


des Anciennes Usines Feldmann and Schneider, 
Belgium.) 

2064. Sash Locks, W. W. Smith and J. M. Isgrig, 
London. 


2065. ACETYLENE Gas, A. J. Boult.—((. Benoit and A. 
Gravitre, Franee. 

2066. STEAM GENERATOR, W. Chattaway and ©. H. and 
F. J. Dale, London. 

2067. Encaravina Instruments, A. J. Boult.—(A. 
Schneider, Germany ) 

2068. Power Generator3, T. McKenna.—(J. K Hat- 
maker, United States.) 

2069. AnrmaL FeEp-noxes, G. D. Howard.—(//. Stilt, 
United States.) 

2070. Borrte Stoppers, G. D. Howard.—{H. Still, 
United States.) 

2071. Coxrne Apparatus, J. Bowing, London. 

2072. Printing Macninery, W. Humberstone, 
London. 

2078. Appliance for StaLuions, E. de Pass.—{L. A. 
Gray and E. Lipps, United States.) 

2074. Bopkry, L. S. Saltwell, Eastbourne. 

2075. Rance Finper, G. H. Bjérkman, London. 

2076. DIsENTANGLING Tosacco, O. W. and C. Allison, 
London. 

2077. SoLE CHANNELLING Macuines. H. H. Lake.— 
(J. & Paine and H. M. Rowe, United States.) 

2078. Giass BLowrya Macuines, M. J. Owens and 
H. J. Colburn, London. 

2079. ANTI-FRICTION Bearinos, A. Y. Small, London, 

2080. Vatves, W. Hayes, London. 

2081. Gun Carriages, E. W. Very, London. 

2082. Etecrric Furnaces, J. Joyce and J. A. Deuther, 
London. 

2083. Faucets, G. T. Kenly, London. 

2084. Dish Wasuers, A. Beers and J. M. McClelland, 
London. 

2085. Sotipiryinc Woop, C. A. Allison.—(F. P. Stone, 
United States.) 

2086. Printinc Macuiyegs, J. Michaud, London. 

2087. Reep Biocks, M. Clark, London. 

2088. PNEUMATICALLY-OPERATED ORGANS, M. Clark, 
London. 

2089. Toot Hoipers, R. Haddan.—{J. A. Costello, W. 
A. Hatcher, aad W. A. Linas, United States.) 

2090. VeLocipepes, J. E. Lilley and J. Westaway, 


mdon. 
2091. Preumatic Tires, J. Caffarey and P. B. Cow, 
n 


on. 

2092. Locks for Doors, A. W. Adams, London. 

2093. VeLocipepss, 8. F. Pichler, London. 

2094. Swircu, The Westinghouse Brake Company, Ld. 
HJ. G. L. Schreuder, United States.) 

2095. Recuxator, H. P. Holt, London. 

2096. Boot Hee Irons, C. D, Abel.—(F. Bulius Sihne, 
Austria.) 

2097. Tooxs, C. and C. Burley, London. 

2098. Ro.iers for Grinpine T. Opel, London. 

2099. Toy, F. E. Thomas, London. 

2100. Curtinc CaRDBOARD BLanks, R. 
F. G. Mardon, London. 

2101. Laces, E. Kempshall, London. 

2102. Steam Encines, J. Murphy and T. S. Allden, 
London. 

2103. Perro.eum IncaNpDescinc Lamps, A. J. de P. 
Hargreaves, London. 

2104. Tires, T. Shellard, T. J. Y. Gould, and T. Dibs- 
dall, London. 

2105, ELectric Meters, The British Thomson-Houston 
Company, Ltd.—(W. C. Fish, United States.) 

2106. Execrric Raitways, The British Thomson- 
Houston Company, Ltd.—(£. W. Rice, jun., United 
States.) 

2107. Brake SuHoes, The British Thomson-Houston 
Company, Ltd —(F. E. Case, United States.) 

2108. Paint, G. L. Burnham, London. 

2109. Hop-pickinc Macuine, J. Wolff, Liverpool. 

2110. Gas Lamp, L. Wolff, Liverpool. 

2111. Stampinc and LaBeciinc ReEexs, F. 
Liverpool. 

2112. Enornes, W. H. Waud, London. 

2113. Gas CLEANSING Apparatus, J. Spurge, London. 

2114. Beer Sypuon, J. Nageldinger and H. C. Schrader, 
London. 

2115. Drivinc Gear, H. Walter, London. 

2116. — Tire, H. H. Lake.—(C. Pieper, Ger- 
many. 

2117. Dust Co..ectina, J. Higginbottom, Liverpool. 

2118. Fire-crates, J. D. Hannah and W. C.C. Peele, 


Dalton and 


Hesser, 


mdon. 
2119. StarTING MacuiNes for Horse Races, R. Wilson, 


2120. Woven Fasrics, P. Walser, London. 

2121. Securtne Carp Cuorarne, J. Y. Johnson.—{/. C. 
Potter, United States.) 

2122. Trimina Furs, J. Y. Johnson. —(Bloch and 
Hirsch, Germany.) 

2123. Gaseous Pressurs Motors, M. D. Martindale, 
London. 

2124. CAULKING PtateEs, F. N. Blance.—({7. S. Crane, 
United States.) 

2125. ELecrricaLLy Heatine, H. Edmunds, London. 
2126. HeaTinc Armour Prates, T. J. Tresidder, 
London. 

2127. Tursines, J. F. R. Knobloch, London. 

2128. ADJUSTABLE CANDLE Ho per, W. G. Mitchell, 
London. 

2129. Gas, W. L. Wise.—(A. Piatti and Co., Italy.) 
2130. — Macuines, J. Bardach and R. von Stern, 
mdon. 

2181. ARMOURED Money ArMLets, A. Oppenheimer, 


ndon. 
2132. ARMOURED Money ArMLets, A. Oppenheimer, 
London. 

2183. INCANDESCENT Lamp, C. Schmidt, Berlin. 
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2134. Hopuine Sueep, J. 8S. Anthony, Derby. 

2135. Fumicatinc Pumps, W. E. Mitchell and H. W. 
Clifford, Horsham. 

2136. BALL Screw Stopper, W. J. Head and A. Clay- 
ton, London. 

2137. Pencits for Pen-nis Howpers, J. W. Hadden, 
Dublin. 

2138. Drivine Gear, H. Cooper, Bristol. 

2139, Maxine InFusions, L. B. Joseph, London. 

2140. Evectric Se_F-winpine Crock, W. Keene, Stoke- 
on-Trent. 

2141. Gear Case and Connections, W. Davies, Bir- 


ming’ 4 
2142, Brusa Hanpiegs, T. A. Langhorne and J. Tillot- 
son, Keighley. 
2143. HoLep Fire-Brick for Furnaces, T. F. Lees, 
Wednesbury. 
2144. Cycre Bex Cures, B. R. Jackson, Birmingham. 
2145. Winpow Protectors, N. Rous, T. Matthews, 
and B. Draper, Liverpool. 
2146. IncaNDEscENT Gas Burners, H. Tee, Liverpool. 
2147. Horse Ciotues, J. Bigg, London. 
2148. AUTOMATIC TYPEWRITING MacuineEs, A. Temple- 
ton, London. 
2149. Hank Dyeino Macuings, E. and I. Binns, Hali- 


ax. 
2150. WasHine PootocrapHic Necatives, C. 8. Bayn- 
ton and W. J. Spurrier, Birmingham. 

= Sranpv and Foor-rgst for Cycies, H. McQuiston, 
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From the United States Patent Opice Opicial Gazette, 





569,512. Speep ALTERING OR ADJUSTING MECHANIsy 
ror Suarrt Governors, J. and H. McLaren, Leeds 
ingland.—Filed April 20th, 1896. : 
Claim.—(1) In expansion or shaft governors which 
are controlled by springs, the combination of a screw 
to which one end of the controlling —e is attached 
au nut on the said screw and gearing to rotate the said 
nut, with a movable contact piece or shoe capable of 
being brought into position to act on the gearing so 
as to rotate the nut in either direction to increase oy 
reduce the tension of the spring, substantially ag 


569512) 






hereinbefore described. (2) In expansion or shaft 
governors which are controlled by springs, the com. 
bination of a screw to which one end of the controlling 
spring is attached, a nut on the said screw, and 
gearing to rotate the nut, with a movable contact 
piece or shoe capable of being moved into position to 
contact with the gearing, so as to increase or decrease 
as required the tension of the spring, and springs 
acting on the contact piece or shoe to normally main- 
tain it in its inoperative position, substantially as 
hereinbefore described. 
569,632. Drive Cuan, J. C. Garrood, Lynn, Mass.— 
—Filed August 8rd, 1895. 

Claim.—The combination of the axle or pin C, out- 
side link G, set of rollers L, washer Z, set of rollers E, 
washer Y, set of rollers K, hollow roller bearing rol- 
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ler F, inside roller bearing link B, set of rollers R, 

washer T, set of rollers D, washer V, set of rollers §, 

and hollow roller bearing roller P, in an anti-friction 
drive chain, substantially as described. 

569,641. Apparatus For CasTING TUBULAR INGorTs 
oR Metat Tupes, W. Heckert, Findlay, Ohio.- 
Filed May 2nd, 1891. 

Claim.—(1) An apparatus for casting tubular ingots, 
comprising a group of moulds, a runner-brick 
channelled to connect the bottoms of the moulds with 
a common gateway, and a centrally-arranged mould 
communicating with the other moulds of the group 
through said runner-brick, and provided with a 
detachable cap plate or cover provided with vent 
openings, and having a funnel one side thereof having 
its aperture adjacent to the inside of the shell or 
casing, and adapted to receive the molten metal and 
convey the same down the side thereof, the said 
mould serving as a common gateway for delivering 
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the molten metal to the channels connecting the 
adjoining moulds and upward into said moulds, sub- 
stantially as described. (2) The mould comprising the 
outer cylinder shell, the tubular sand core within the 
shell, the yielding core barrel consisting of a longitu- 
dinally-slitted metallic cylinder, having its sides 
indented or bulged near each end thereof, the centre- 
ing spindle having collars thereon adapted to fit 
within the core barrel and impinge inst said 
indentations, so as to hold the barrel normally 
expanded within the sand core, and the removable 
cover having the ge gee flanges adapted to rest 
upon the tops of the shell and sand core, so as to aid 
in holding the parts in proper positions, substantially 
as described. 








Epps’s Cocoa.—GRATEFUL AND Comrortina.—'' By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected A, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease, We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. — 
Civil Service Gazette.—Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps anp Co., Ltd., 
H pathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A_ thin 
beverage of full flavour, now with many beneficially 
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taking the place of tea. Its active gare a being a 
gentle nerve stimulant, supplies the needed energy 
without unduly exciting the system.—[{ADvT} 
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SUPERFICIAL TENSION AND LUBRICATION. 
By R. M. DEEtEy. 


Mr. Beauchamp Tower has by experimental work— 
gubsequently theoretically investigated by Professor 
Osborne Reynolds—demonstrated the fact that when a 
properly lubricated journal is moving at a fair speed, it is 
the viscosity of the oil which determines its efficiency as 

alubricant. When, however, the supply of oil is insuffi- 

cient, the velocity of rubbing insignificant, or the load on 
the “ brass” considerable, lubrication is dependent upon 
physical properties not so generally understood. Conse- 
quently, engineers and chemists attach great importance 
not only to viscosity, but also to oiliness, greasiness, or 
unctuousness. In point of fact, a liquid may possess 
any given viscosity and yet not be a lubricant. J. Veitch 

Wilson’, for instance, states that body or viscosity is not 
the only property by which the anti-frictional value of an 
oil is to be determined; the differentiating principle 

must, he urges, be sought for in some other property. 

Thurston®, too, holds that to be a lubricant a liquid must 

have ‘‘enough body or combined capillarity and vis- 
cosity to keep the surfaces between which it is interposed 
from coming into contact.” Thurston does not work this 
theory out in detail, but there is every reason to regard it 
as a sound one, though it must not be read too literally. 

The phenomena arising from superficial tension are of a 
most important and interesting nature, and as capillarity, 
greasiness, wetting, emulsification, &c., are contained 
in this category. superficial tension will here be dealt 
with in so far as it concerns lubricating problems. These 
phenomena manifest themselves in a variety of ways; 
sometimes, it must be admitted, in a guise which gives 
little clue to their origin. 

Soap Bubble Films.—After immersion in a solution of 
soap and water, a wire ring will be seen to have stretched 
across it a thin dise of liquid bounded at its edges by the 
wire. That this film possesses considerable elasticity 
may be demonstrated by depositing upon it a small 
moistened ring, which it will carry without breaking. 
Hence the film may be likened to a thin sheet of india- 
rubber, to which must be applied considerable force 
before it can be stretched or distorted. Similarly the 
orifice of the bowl of a clay pipe, after being dipped into 
a like solution, will be found to be covered by a film. 
To extend this film into a bubble, a pressure rather 
greater than that of the atmosphere is required ; and if, 
after the bubble has been formed, the orifice of the stem 
of the pipe be left open, the air in the bubble will be 
expelled with considerable force by the contraction of the 
film. Examination will reveal that these thin liquid 
films really consist of two surface layers which are 
brought into juxtaposition by the running away of the 
solution from between them, and the layer forming each 
side of the film is in a similar condition of stress. 

Tension of Surface Layers.—This state of tension not 
only exists in thin films, drawn by suitable means from 
liquid masses, for the surfaces of all liquids manifest a 
similar peculiarity, instances of which are to be found in 
the fact that when unaffected by distorting agencies 
small masses—such as rain-drops—assume spherical 
forms. All molten metals exhibit surface tension effects. 
Liquid lead, for instance, as it descends the shot tower 
assumes a spherical form, cools in that shape, and forms 
round shot. The effects of superficial tension may be 
seen by placing a drop of mercury on a glass surface, 
where it forms a circular bead under the combined action 
of gravity and the stress of the surface layer. In other 
words, the liquid mass, surrounded by its strained surface 
layer, is in much the same condition as a gas or liquid 
in a stretched rubber balloon, and takes a more or less 
spherical form for the same reason. 

Wetting of Solid Surfaces.—After having been sub- 
merged in a vessel of water, a sheet of clean glass will, on 
being withdrawn, be found to be covered by a thin film of 
water, which effectually separates the glass from the air. 
Inthis case the glass is in very much the same position as 
the air in the bubble, and the liquid film by which it is 
inclosed possesses two surface layers, one of which is in 
contact with the glass and the other with the air. A 
sheet of glass having been thus dipped creates an in- 
teresting phenomenon when vertically and partially 
immersed in a vessel of water. The outer or external 
surface layer of the film on the glass joins and becomes 
continuous with the surface layer of the water, whilst the 
latter exhibits distortion at the angle of contact, as 
demonstrated in Fig. 1. 

This distortion is caused in the following manner; 
The surface of the liquid and the external surface layer 
on the glass plate are in a similar state of tension, and 
act at right angles to one another. To balance this 
tension the surface is rounded at the angle of contact by 
the raising of a small quantity of water—shaded in the 
figure—above the general level. The weight of this 
raised portion of water represents the precise measure of 
the superficial tension of the vertical surface layer on the 
glass. In this connection it may be noted that the 
po ie tensions of various liquid surfaces vary con- 
siderably, that of mercury being much greater than that 
of water, and that of water greater than that of oils. 

Theory of Superficial Tension—As in the case of 
solids, so in the case of liquids, it is necessary to use a 
considerable amount of energy to separate completely 
the molecules. At sensible distances the attractive forces 
between molecules are insensible, but when the separating 
distances become insensible, the forces become ex- 
tremely powerful. It has been computed that such 
attractions become perceptible when the distances 
Separating the molecules are as small as fifty-millionths 
ofa millimetre. Berthelot ascertained that water could 
sustain a tension of fifty atmospheres when applied 
directly, and Dufour’s description of the phenomenon of 
retarded ebullition points in the same direction. In the 
act of boiling the cohesive power of molecules is overcome, 
and the heat rendered latent is-a measure of these co- 





«, Some Aspects of Lubrication,” page 25. 
* Friction and Lost Work,” 1887, page 106. 


-the surface of which is free from contamination. 








hesive forces. This view Lord Rayleigh® regards as sub- | any two bodies is proportional to the square of the differ- 
stantially sound, and on this hypothesis calculates 25,000 | ence of certain values peculiar to them, and analogous to 


atmospheres to be the cohesive force of water. 
It is admitted that as thereis everyreason to believe that 
the atoms and molecules never come into actual contact, 


densities in the theory of gravitation. 
In Fig. 2 we have three fluids, the interfaces of which 
meet along a line perpendicular to the paper. Making 


this constant attractive force, which is operative over a| T,, T,, and T,; the interfacial tensions, and denoting the 


limited range, must be balanced by a repulsive force of 
suitable intensity operative over a different range ; there- 


fore, the molecules approach each other until their attrac- | 


tive and repulsive forces are in equilibrium. But though 
it is certain that all molecules in the interior of the liquid 


are in the same condition, this is by no means the case on | 


the surface, where the attractive forces are not equal in all 
directions. 
surface only have their attractive forces partially satisfied, 


In point of fact, the molecules at or near the | 


and unbalanced stresses are constantly tending toreduce | ¥ 
| phenomena’, for when two miscible liquids are brought 


their number, and, as a natural result, to decrease the sur- 
face area. 


It necessarily follows, therefore, that any increase of | 
the surface area involves an increase in the number of | 
molecules whose attractions are not completely satisfied, | 


and this cannot be effected without the exertion of force. 


Liquid surfaces, therefore, tend with considerable force to | 
contract their areas, and exhibit the phenomenon of | 


superficial tension. The resultant effect of the mutual 
attractions between different portions of a fluid is really 


the same as would be obtainable if, as Lord Kelvin’ says, | 
the liquid ‘were absolutely deprived of the attractive | 


property analogous to density as 0, 7, and o;, we have 
T, oc (o,; — 9) 7 (1) 
T, «< (a, — a;)? (2) 
T, « (7, — o,) 2 (3) 


It is clear that T, must always exceed the combined 
valuesof T, and T;, and that consequently the liquid of 
intermediate tension will always be drawn in between 
those of greatest and least surface tension. 

This theory has an important bearing upon diffusion 


in contact the interface immediately disappears, and we 
have substituted for it a thick layer across which the 
value o changes gradually from that of one liquid to that 
of the other. According to this the whole superficial 
tension force of any two miscible liquids in contact may 
be considered as distributed over the space in which 
diffusion is taking place, and, as the number of con- 
tiguous layers may be regarded as infinite, the space 
between each layer becomes infinitely small, and it has 
been shown that their sum must be zero. 

The theory did not assume its present form until the 


forces of its molecules, and its whole surface coated over | surface tensicn of solids had been recognised, for it is 





obvious that the theory applies 
to the surface molecules of solids 
as well as liquids, and also to 
the molecules at the bounding 
surface of solids and liquids even 
when in contact with gases. 
The molecules in solids as 
well as in liquids powerfully 
attract each other, and their 
surface molecules are in the 
peculiar condition of having 
the stresses arranged differently 
in directions parallel to and 
normal to the surfaces. Con- 
sequently the surfaces of solids 
must be in a state of tension; 
but in their case the stresses 
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with an infinitely contractile film possessing a uniform; wax, it draws itself up into a bead instead. 
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are- not sufficiently powerful to 
produce perceptible deformation 
of the mass. Very viscous 
liquids — pitch, for instance— 
do show the reality of the stress, 
even when the liquids are so 
viscous that they act in very 
much the same way as solids, 
for they, in course of time, round 
off their sharp corners and ex- 
hibit all the peculiar surface 
tension phenomena of mobile 
liquids. When a piece of glass 
with sharp cutting edges is 
heated it rounds off its edges ; 
but it would scarcely be logical 
to argue that superficial tension 
only came into existence directly 
the solid was softened by the 
heat. Rather must it be con- 
sidered that the surface was 
in a condition of stress before 
the glass was heated, and that 
the tension only became per- 
ceptible when the mass ceased 
to be rigid. 

As an indication of the exist- 
ence of surface tension in solids, 
we may instance the behaviour 
of liquids, and gases in contact 
with solids. That any particular 
liquid will not act towards all 
solids in the same way is demon- 
strated by the fact that water 
will wet and spread over a clean 
sheet of glass, but when a drop 
is placed upon a sheet of paraffin 
Mercury 








Mfercury 


contractile force.” Though this is a convenient way of | will not wet any known solid with which it will not 
explaining the fact that a mass of liquid left to the sole | amalgamate, and from this it is obvious that mercury 
action of its cohesive forces assumes a spherical figure, it | has a greater superficial tension than, for instance, 
is important not to lose sight of the idea that the | glass, that water has a greater surface tension than 


spherical form results from the endeavour of the particles | paraffin wax, but that the 


to get as near to one another as is possible. 


surface tension of glass is 


greater than that of water. All lubricants have super- 


But even when two different liquid surfaces are in | ficial tensions much smaller than those of the metallic 
contact, the molecular forces may not be completely | surfaces to which they are applied, with the result that 
satisfied ; for the ranges and intensities of the attractive | they spread over them and wet them. 


and repulsive forces of the two sets of molecules may be 


| 


Although according to Marangoniand Laplace three fluids 


very different. Unbalanced stresses therefore remain, and | cannot rest in contact, if one of the bodies be a solid, the 


the interface is in a strained condition in consequence. 
Little is at present known of the conditions which 


determine whether two given liquids will diffuse into each | tension. 


] 


arrangement is possible, but it is necessary that the quality 
of solidity attach to the body of intermediate superficial 
In such a case neither of the liquids can 


other or remain apart ; a knowledge of their comparative | spread completely over the solid, for the tension of the 
surface tensions affords but little help in this direction. | interface between the solid and any one of the liquids 


For instance, two drops of mercury have the same super- 
ficial tensions; but th 
between two drops of mercury is zero, and they unite to 
form one drop. Many liquids having very different super- 
ficial tensions will also diffuse into each other and mix in 
all proportions. 

In all cases in which two liquids do not mix, says 
Marangoni, the liquid which has the smallest superficial 


e tension of the junction surface | 


can never exceed the other two. 

Fig. 8 clearly demonstrates this. Here the solid ¢, has 
a flat surface, and against it rest the liquids o;, and 3, the 
former having a smaller, and the latter a greater tension 
than that of the solid. As long as the magnitudes of the 
surface tensions follow this order, then T; may be greater. 
or less than T,, but T, is necessarily greater than either 
of them, and the point of meeting travels along the sur- 


tension spreads over the one which has the greatest | face of the solid until T, assumes such an angle that the 
superficial tension. It was thought at one time that | forces are in equilibrium. It will be noticed that the 
mercury and water were exceptions to this rule, but it is | tension T, is tending to bend the solid surface and draw it 


now certain that water will rapidly spread over mercury, 


Rayleigh® concludes that the interfacial tension between 
8 ‘Theory of Surface Forces,” Phil. Mag., 1890, p. 473. 

4 Ibid, p. 286. 

5 “ Popular Lectures and Addresses,” page 15. 

6 ‘*Theory of Surface Forces,” Phil. Mag., 1890, p. 463. 








between the two liquids, so as to arrange the three bodies 


Lord | in the order of their superficial tensions. 


Although a liquid of high superficial tension like mer- 
cury, when resting upon a solid of lower superficial 
tension like glass, does not spread over it and wet it, 





7 Rayleigh, “Theory of Surface Forces,” 1890, page 464. 
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still there is really a close union of the two masses, and 
it is only the interposition of a liquid of intermediate 
superficial tension that will separate them. So close, 
indeed, is the contact of mercury and glass, that in a 
barometer the vacuum remains unaffected for years. 

In Fig. 4 we have the conditions obtaining when a 
glass plate is immersed in mercury. Here T, is so much 
more powerful than T, that the mercury surface is 
depressed until T, makes such an angle with the surface 
of the solid, that T, and T; together balance T;. 

It does not follow that when oils and water are brought 
into contact with metals that the liquid of smallest super- 
ficial tension will be at once displaced by the liquid of 
greater superficial tension. Everything depends upon 
which liquid touches the metal first. For instance, when 
a clean piece of metal is dipped into oil, water will not 
penetrate between the lubricant and the metal, as the 
surface of the latter has become so contaminated by the 
oil that it behaves as though it were a solid surface of 
less superficial tension than water. If, however, the 
metal be dipped into water first, then the oil cannot 
readily displace it, and the liquids are in the order of their 
superficial tensions. This reasoning is quite in accordance 
with what is known of the action of water in steam cylin- 
ders, for when considerable condensation occurs, and the 
water is unable to get away freely, eflicient lubrication 
becomes almost an impossibility. This does not, of 
course, apply to cloudy steam impinging upon rubbing 
surfaces, for in that case each minute drop of water may 
be covered by a pellicle of the lubricant, which of necessity 
reaches the metallic surface first and lubricates it. 

A satisfactory explanation of the readiness with which 
solid surfaces become contaminated by many substances, 
and the difficulty experienced in cleaning them again, is 
to be found in the assumption that the surface molecules 
exert a very considerable attractive force on surrounding 
matter. 

Newly-formed solid surfaces rapidly attach to them- 
selves from the air an exceedingly thin coating of moisture, 
which, in the course of a few hours, is supplanted by a 
layer of grease. These contamination films are probably 
not always continuous sheets covering the surface, and 
separated by an abrupt line of demarcation from the 
solid, but mixtures of liquid or gas molecules with the 
surface molecules of the solids. 

Though some of the most striking superficial tension 
phenomena are explained by Lord Rayleigh’s theory con- 
cerning the comparative iritensities of the superficial 
tensions of liquids and solids, his lordship’s own warning 
that the theory should not be followed out too far should 
be observed; for there are undoubtedly certain pheno- 
mena which it fails to explain, or is apparently in conflict 
with. Even, however, should the hypothesis be too 
narrow for all the facts, it illustrates clearly the main 
points with which we have to deal. 

Greasiness.—The effect of rubbing a wet finger—from 
which has been removed all trace of grease—upon the 
edge of a wine glass is to cause a musical note, which 
is accounted for by the alternate seizing and freeing of 
the contact surfaces, and even so thick a liquid as 
glycerine, when the rubbing motion is slow, will not keep 
the surfaces apart and prevent the glass feeling harsh. 
When, however, a little fat, grease, lubricating oil or 
soap solution is introduced there will remain a fairly 
thick film between the two surfaces, and this will enable 
them to slide freely over each other even at slow speeds. 

It is evident, then, that a film of pure water between 
two solid surfaces is too thin to keep their asperities 
from interlocking. On the other hand, lubricating oils 
form films on solid surfaces which more or less prevent 
the surface irregularities from interlocking, and by this 
means greatly reduce friction. 

This property, which some liquid films possess, of 
resisting attempts to reduce their thickness below certain 
fixed values, and even of preventing bubbles from 
bursting, is a very valuable one. It is evident that it is 
not directly related to viscosity, for many very viscous 
liquids will not form greasy lubricating films. Nor is it 
measured by the superficial tension of the liquid. We 
have a right to say, however, that when the superficial 
tension of the lubricant is less than that of the solid, the 
liquid spreads itself over the surface of the solid; but 
when it has so covered the surface its value as a lubricant 
is dependent upon the thickness of the layer it forms 
and its power to resist an effort made to squeeze it off. 

Our knowledge of the viscous properties of such films 
is chiefly confined to what can be gathered from friction 
phenomena. For instance, Professor Thurston’s experi- 
ments on the static friction of surfaces lubricated with 
lard oil and sperm oil appear to prove that, although the 
former is nearly twice as viscous as the latter, the lard 
oil gives the smallest coefficient of friction, and con- 
sequently must form the thickest lubricating film. Fig.5 
shows the static friction of these two oils. 

In the properties of bubbles blown from different 
liquids, a somewhat similar difference in film thickness 
has been observed. For instance, pure water will not 
form permanent bubbles, owing to the film getting thin in 
places and bursting on account of the superior tension of 
the surrounding parts. When, however, soap is added 
to the water, the film cannot be reduced to a thick- 
ness less than twelve-millionths of a millimetre. This 
minimum thickness of a soap film is sufficient to prevent 
polished surfaces, separated by it, from touching each 
other, except perhaps at a few points, and consequently 
makes the liquid a lubricant. 

Professors Reinold and Rucker’ have carefully con- 
sidered the properties of soap bubble films, and have 
found that whee first formed the surface of the bubble 
incloses a considerable amount of fluid, which does not in 
any way affect the tension of the surface layer, and when 
this liquid has drained away the film remains stationary 
at a thickness approximating to twelve-millionths of a 
millimetre. At this figure the surfaces may be con- 
sidered to have closed together, and the films appear 





8“ Proceedings” Roy. Soc., 1887, page 627. 


black all over, as they reflect exceedingly little light, and 
no longer show Newton's rings of colour. The stability 
and uniform thickness of these thin films show that when 
a certain minimum thickness has been attained, further 
attenuation causes the tensile strength to increase, and 
prevents rupture. 

The majority even of very viscous mineral oils are 
deficient in greasiness, and do not form sufliciently thick 
films to keep the static friction as low as can be obtained 
by using vegetable or animallubricants. This has resulted 
in the manufacture of compound and “ doctored” oils. 
The first-named are mixtures of mineral oils, with animal 
and vegetable oils, greases, fats, or waxes. Doctored oils 
contain various ingredients—such as soap—which are 
stated to have the same effect upon the mineral oils that 
soap has upon water, i.e., they effect the formation of 
thick instead of thin lubricating films. 

Whether such mixtures are really useful can only be 
determined by experiment. The substances added are 
generally quite harmless, and are not adulterants used for 
the purpose of making the lubricant cheaper, but in- 
gredients added with the object of conferring upon the 
lubricant properties in which it may be deficient. 

So valuable, however, are the properties of mineral oils 
that they have to a great extent displaced fatty oils, and 
by paying greater attention to the nature of the contact 
surfaces the want of greasiness of the lubricant has been 
compensated for in some measure. Soft steel and wrought 
iron shafts, axles, &c., are now arranged so as to work 
against white metal bearings, as they will not then seize 
so readily as when bronze bearings are used. For heavy 
work, cast iron, inlaid with strips of white metal, is ex- 
tensively used, for even if the metal should melt out, the 
shaft and bearing will not seize and tear each other, and 
by cooling them with water they may be kept at work for 
a time. 

Effects of Temperature.—The effect of temperature 
upon the surface tension of a liquid lubricant is shown 
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by the following experiment :—Spread a film of oil over 
the upper surface of a metal plate, and touch the under 
side of the plate with a hot iron; the oil will be seen to 
shrink away from the heated spot and leave it almost 
clean. The explanation of this phenomena is that the 
tension of the oil surface is weakened by the heat, and 
the cooler surrounding film draws the surface portions of 
the liquid from the heated spot. 

The surface tension of all liquids decreases with rise of 
temperature, and it is because of this that the oil film on 
a heated bearing is drawn away from the rubbing surface 
by the greater superficial tension of the film on the sur- 
rounding cool parts, and the lubrication becomes less and 
less efficient as the temperature of the bearing increases. 
Indeed, when once a surface becoraes over-heated the 
greatest difficulty is experienced in getting the lubricant 
to wet it. The best plan to meet these conditions is to 
mix with the lubricant some soft solid, like plumbago, 
white lead, or sulphur, and so prevent the seizing and 
galling of the surfaces as they pass over each other. 
This acts very well in the case of engine slide blocks, for 
the friction of the heated bearing is so decreased that the 
oil is able to spread over the surface again. 

Circumstances which modify Superficial Tension.— 
Heretofore the contact surfaces of dissimilar liquids, 
gases, and solids, have been referred to as though they 
were really sharp areas of demarcation between the 
opposing molecules of the media in contact. But this is 
not absolutely the case, for any two liquids are often 
partially soluble in one another. For instance, ether 
will dissolve in water, but when more than one part of 
ether is added to ten parts of water, the excess of ether 
remains separate and insoluble in the aqueous liquid. 
In like manner ether dissolves about 3 per cent. of 
water. The interface between mixtures of these liquids 
in contact does not, therefore, separate the ether from 
the water, but rather abruptly separates different 





mixtures of the two liquids from each other. 





———— 


In surface films where the molecules are unde; 
peculiar conditions of strain, there is reason to belieye 
that the solubility of liquids, and also of liquids ang 
gases in liquids, follows different laws than it does jp 
the interior of liquids. This is manifested by the fact 
that a thin disc of camphor, when so hung that it 
is half immersed in a clean water surface, is cut throy h 
in the course of a few hours by the superior solvent 
action of the surface film. In some cases the reverse 
holds true, the mass of the liquid possessing a greater 
solvent power than the surface. 

Kelvin and Dupré have proved that a water film hag 
often a greater solvent power than the mass of the 
liquid. They have lout that immediately on their 
formation, surfaces of soap and water have hardly legs 
tension than pure water, but that the properties of tho 
film are afterwards modified by the Cee of the 
dissolved soap gradually collecting in the film. 

Concentration of the dissolved substance in the surface 
film also occurs when the interface is one separating a 
solid from a liquid. It has long been known that vinegar 
is separated from water by the immersion in the mixture 
of very fine sand, and likewise when potato brandy is 
filtered through clean sand, it passes water first, then 
alcohol, and finally alcohol plus fusel oil. 

Some interesting experiments were made on the 
solubility of various aqueous solutions in contact with 
finely divided silica by Dr.Gore. He ascertained that when 
solutions of acids, alkalies, and salts, were agitated with 
this powder in them, and then allowed to settle, the solid 
in many cases abstracted as much as 80 per cent. of the 
dissolved compound. 

On account of this concentration of a dissolved sub. 
stance on the contact surface of the liquid with the solid, 
it is possible to apply a lubricant with ease, and without 
serious waste, to the friction surfaces of hydraulic 
machinery. The more or less soluble lubricant is put 
into the water before it enters the pipes, and, by concen- 
trating upon tke surfaces, it considerably reduces the 
friction and wear. 

Mineral lubricating oils, owing to their want of greasi- 
ness, Will only lubricate such immersed surfaces when the 
hydraulic pressure does not exceed 750 1b. or 800 Ib. per 
square inch. At higher pressures the lubricant is squeezed 
out and the surfaces abrade each other. Soft soap, on 
the other hand, even at 1000 Ib. to the square inch, acts 
as a good lubricant, for the film is exceedingly tenacious 
and resists rupture. 

Surface Energy.—As any increase in the area of a sur- 
face involves expenditure of work, or any increase or 
decrease in the value of the tension of a surface produced 
either by its closing upon another surface, or produced by 
a contaminating substance, alters the work such a surface 
is capable of doing, we see that each unit of area of such 
surface represents so much available energy. It acts, in 
fact, like a stretched sheet of rubber which can do work 
by contracting. We must, therefore, regard the total 
energy of a body as not being solely due to its tempera- 
ture and its volume, but also as being in some measure 
dependent upon the extent of its surface. 

Energy has to be exerted in the separation of a drop 
of liquid into two or more parts, for the volume of a 
sphere is proportional to the cube of its radius, whereas 
its superficial area is only proportional to the square of 
the radius. Thus it is that the finer the state of division 
of the liquid the greater the superficial area in proportion 
to the volume. Hence the total energy of a liquid is 
increased by separating it into separate drops, and the 
total energy of the mass must include this energy as well 
as that due to its temperature and volume. A given 
weight of steam, which is water broken up into separate 
molecules, has therefore more energy than the same 
weight of water in its liquid state and at the same 
temperature. 

Two immiscible liquids, such as oil and water, when 
shaken up in a vessel, become rather intimately mixed, 
but will separate out again with more or less rapidity 
when allowed to stand at rest, the potential energy of 
their surfaces being thereby dissipated as heat, whilst the 
interfacial area assumes the smallest possible value com- 
patible with external forces. 

But there are liquids and solutions that form films 
which do not readily burst. Such a liquid is soap 
solution, and when numerous small bubbles are made 
in it by shaking with air, they collect and form a honey- 
comb mass. 

When there are two liquids only—oil and water, for 
instance—segregation generally takes place rather rapidly. 
When once emulsified, however, after the addition of a 
mineral grease or soap, they may remain apart for an 
indefinite period. Axle greases are of this nature. 

In the majority of cases emulsions are composed of 
gelatinous or oily liquids suspended as exceedingly small 
drops in either liquids or soft solids into which they do 
not diffuse. The individual drops can usually be clearly 
seen under the microscope. It frequently happens that 
each liquid drop is surrounded by a film separating it 
from the medium in which it rests. This is so in the 
case of cream, and in the manufacture of butter the 
pellicles are broken in the act of churning. ; 

In other cases when emulsification occurs, the liquid 
forming the matrix has so had its superficial tension 
altered by the introduction of a third substance, or is 
naturally of such a nature that its film resists rupture 
and prevents the coalescence of the drops of oil. 

It has been shown by Gore that a rise of temperature 
results from the introduction of finely-divided silica into 
water, or into an aqueous solution of any salt. Here the 
surface between air and silica is exchanged for one between 
the liquid and silica. As water spreads over the silica and 
wets it, the superficial tension of silica is greater than 
that of water, and that of the interface between them 
has a value less than that of dry silica; therefore, when 
the water replaces air, a liberation of energy occurs, and 
the temperature increases. Other surface changes may; 
however, possibly produce thermal effects as well. ; 

It is thus yen Bo that the reason why lubricants will 
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spread over solids, and wet the whole of their surfaces, is 
due to the fact that liquids have smaller superficial 
tensions than have the solids, and the condition of 
wetness is the one of least potential energy. It will, in 
fact, be seen that such liquids as will rise in wicks and 
syphons are those which will adhere to the surfaces to be 
Jubricated. 

Capillarity.- -In the rise of liquids in tubes of small 
pore, superficial tension effects are particularly con- 
spicuous. When the bore is of capillary size, i.c., just 
large enough to admit of the passage through it of a hair 
—capilla—this rise is very noticeable. It is not abso- 
lutely necessary, however, that the passage should be 
tubular. The same effect is produced when two glass 
plates are immersed in water—or some other such liquid 
~-so that they nearly touch along one vertical edge, for 
the liquid then rises between them to a height which 
increases the nearer the two surfaces approach each 
other. 

This phenomenon is generally known as capillary action 
—although it is merely a striking manifestation of the 
action of superficial tension—it having been in the first 
instance studied as an action exerted by capillary tubes. 

It is, of course, absolutely necessary when experiment- 
ing on capillary phenomena, that the tubes, &c., used 
should be perfectly clean. If the surfaces be 
chemically clean and the liquid has a smaller superficial 
tension than the solid, the liquid will, immediately on 
touching the solid, rise and wet the whole of its surface. 
The better plan, however, is, after having cleaned the 
tube, to moisten it all over with the liquid with which 
experiments are to be made, and thereby ensure that 
the effects shall not be interfered with by surface 
impurities. 

When a tube thus cleaned and moistened is dipped 
into a vessel of water the liquid rises quickly in the bore, 
and may reach a height of an inch or more. When this 
takes place in a moist atmosphere, the internal and 
external surfaces of the tube are covered by a film of 
water which is continuous with the water in the vessel— 
Fig. 6. On the external surface of the tube the vertical 
stress of the film raises above the general surface level 
a small ring-shaped mass of water, the weight of which 
has the effect of balancing the tension of the film. The 
tension of the film covering the walls of the bore draws 
up inside the tube a column of water which also balances 
the tension of the internal surface film, and is a measure 
of its pull. Therefore, the height to which the liquid is 
drawn up in the tube varies inversely as the radius of its 
bore. 

Ascertaining the height to which liquids rise in capillary 
tubes is the method which has usually been adopted for 
measuring superficial tensions. The degree of accuracy 
obtainable is limited, however, by (a) the narrowness of 
the tube ; (b) the shortness of the elevated liquid column; 
(c) the difficulty of measuring the mean height of the 
liquid; (¢) irregularities in the bore of the tube; and 
(e) the difficulty of securing a clean surface. For all 
practical purposes, however, the method is quite accurate 
enough. 

Fig. 6 shows the conditions of equilibrium of a liquid the 
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tension of which is smaller than that of the material of which 
the tube is made. The film of the liquid is, as previously 
described, drawn over the whole surface of the bore, and 
its tension draws up the liquid until it just balances the 
weight of the column. A simple calculation gives the 
superficial tension of the liquid. Make the radius of the 
tube r,,, p the density of the liquid, g the force of gravity, 
and h the mean height of rise in the capillary tube. 


Then the vertical force 
Wim awit, ve ete ae 6. e 
This supports a weight of liquid equal to 
Ww Eee ec a tO 
consequently 
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This formula only gives, as has been stated, a correct 
measure of T when the liquid has a smaller superficial 
tension than the solid forming the tube. If the super- 
ficial tension of the liquid should be less than that of the 
solid, then the film meets the side of the tube at an angle 
called the angle of contact. When—Fig. 3—the value 
of o, is much greater than that of 0), and o; is slightly 
oo“ than o,, then the angle of contact is less than 
a deg. On the other hand, if o, be slightly greater 
i an o;, and o; be large, then the angle of contact may 
be greater than 90 deg., and when this is so the liquid is 

epressed. Dr. Jurin’s method enables us to calculate 








the value of T if this angle 6 and the mean height of the 
liquid in the tube be known, for (9) becomes 
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When @ > 90 deg., h is negative and the liquid is 
depressed. 

To secure the rise of a liquid column above the general 
surface, it is not essential, however that a tube should be 
used. A few lengths of wire, arranged so as to partially 
enclose a small space, will produce the same phenomena. 

Fig. 7 shows a section of four parallel wires dipped verti- 
cally into the liquid. Surface films form between these 
wires and provide walls which act much as the walls of a 
rubber tube, converting the wire cage into a walled 
channel up which the liquid rises. A lamp wick is a 
similar contrivance, its threads being so very fine and 
close together that the liquid often rises several inches. 
As long as the superficial tension of the fluid is less than 
that of the material of which the wick is made, and 
consequently wets it all over, the liquid column rises to 
a height proportional to the surface tension of the fluid. 
If such a partly immersed wick be allowed to hang down- 
wards outside the vessel containing the liquid, the wick 
practically becomes—providing that the lip of the vessel 
is not too high—a large number of small syphon tubes 
through which the fluid flows. The flow is steady in such 
capillary passages, and the volume passed is directly pro- 
portional to the head, and inversely proportional to the 
length of the wick and the viscosity of the fluid. 

Such a case is depictedin Fig. 8. Here the height h of 
the head producing the flow is measured vertically from 
the surface of the vessel to the end of the wick, whilst the 
length a of the wick gives the length of the capillary 
passages. 

From Poiseuille’s formula for the flow of liquids 
through capillary tubes, we find the volume passed in ¢ 
seconds is— 

v=cJ? ht 
na 
n being the viscosity of the liquid. and C a value varying 
with the coarseness and size of the wick. 

It should be remembered that the walls of the passages 
through which the fluid flows consist partly of liquid 
surfaces. Therefore, when the fall of the surface in the 
reservoir results in the suction at the top of the syphon 
becoming too great for the surface tension to balance it, 
the liquid walls collapse, air is drawn between the threads, 
and syphoning ceases rather suddenly. On this account 
(11) does not hold if the long ‘“‘leg” of the wick falls so 
low that the weight of the liquid in it shall of itself 
rupture the external film. 

Worsted threads consist of somewhat coarse fibres, and 
can only be depended upon to raise the liquid above a lip 
rising about l}in. above the liquid surface. In the case 
oflamp wicks, and the threads used to supply lubricants to 
railway axle pads, where higher lifts are required, cotton 
plaited very finely is used instead of worsted. 

When exposed to the air all such wicks, threads of 
worsted, &c., become coated with moisture and other 
substances, and oil will not therefore flow freely through 
them until they have been well dried, or even wetted in 
the liquid in which they are to work. The volume of 
lubricant which such wicks will supply, depends, as has 
been shown, not upon the superficial tension or capillarity 
of the liquid, but upon its viscosity. The height to which 
it rises is greater the greater the superficial tension and 
the finer the external mesh of the wick. 
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AN AMERICAN WINDING ENGINE. 


ON page 168 we illustrate a type of winding engine little 
known in this country, but possessing several valuable 
features. This engine was built for the Boston and Montana 
Consolidated Copper and Silver Mining Company, and is 
of a double quarter-crank type, the steam cylinders having 
Corliss valves. Briefly there are two winding drums, either 
of which can be driven independently of the other. By 
reversing the engine the drums can wind or lower together, 
or the engine can run continuously in one direction, while 
the cages ascend and descend alternately. Furthermore, as 
the cages can be run independently, it is not necessary that 
the same time should be spent in loading and unloading. This 
advantage is gained by driving the winding drums by what 
are known as “‘ umbrella clutches,” the arms of the clutch 
expanding and contracting like the ribs ofan umbrella. The 
clutches are operated by independent steam cylinders, as are 
also the reversing gear and the brakes that are applied to the 
reels, the operating cylinders being controlled by levers 
located on a central platform, which is between the engine 
frames and above the same, so that the operator has a com- 
plete view of the machinery under his control. The shaft is 
supported in the centre by a bearing. 

The reels are loosely mounted on the crank shafts, and are 
provided with two sets of cast iron arms to hold the rope, 
each set being connected around the outer circumference. 
One of these sets is extra heavy, and is designed to serve as a 
support for the brake rim forming part of the reel. The 
reel and its spiders are made in halves securely bolted 
together. A phosphor-bronze bushing is fitted to the centre 
for supporting the reel on the shaft, and forming a bearing 
for it to rest on. The arrangement is such that the bushing 
can be removed without taking the reel to pieces. 

Clamps are provided for clamping the rope to the reel 
centre, there being four to each reel. The clamps are 
arranged so that when they are put on the first turn over 
they will run on a true cylindrical surface. The friction 
clutches used to drive the reels are of an axial type, the 
friction surfaces being set radially, while the motion on the 
movable parts of the clutch is parallel to the axis of the 
shaft. The driven ring of the clutch is bolted inside of the 
brake ring, forming a firm support for the latter against the 
pressure of the brake. The driven ring is gripped by driver 
rings mounted on very heavy driving spiders, which spiders 
also carry the clutch-operating toggles that bring the rings 
together to grip the driven ring, or force them apart in 
disengaging. The design is such that the grip is of even 
pressure all round, or so that the wear can be readily taken 








up, and this pressure be kept even. The toggles are operated 
from a large sliding piece on the engine shaft, which in its 
turn is operated by a rock shaft, levers, and collar. The 
rock shaft is mounted on strong bearings and brackets, 
supported by the engine frame, and is operated by a steam 
device, as above mentioned. The friction surfaces of the 
driving rings are lined with bass wood. The brake on each 
reel is of a type known as post brakes. The shoes are 
suspended on heavy carriers mounted on the foundation 
plates, the suspension being made in such manner as to 
obtain an even clearance around the brake when it is dis- 
engaged, thus preventing undue heating and wear. Thero 
are two sets of levers and draw-bars for drawing the brake 
shoes together, one at the top and one at the bottom. The 
levers are of steel and the draw-bars of hammered wrought 
iron. The shoes are lined with wood, three sections to each 
shoe, and all sections interchangeable. The wood can 
readily be removed by loosening a few bolts. The draw-bars 
are fitted with turn buckles that permit of ready adjust- 
ment in the brake. 

The brake-actuating device is of the Nordberg patent type, 
in which a dead weight is used for applying the brake and 
a steam cylinder for relieving it. The valves of the engine 
being of Corliss type, the reversing gear must be such as to 
give exactly the same motion when the engine is running 
over as when running under. As this result cannot be 
ca by a link motion, the following device is 
used :— 

There are four spur wheels, one of which is driven by 
parallel rods and excentrics from the main shaft. This gear 
drives a second, and this in turn a third one, and the third a 
fourth and last wheel, which is keyed on a shaft that is parallel 
to the main shaft, and which extends between the two 
engine frames. At the end of this shaft are placed the 
cranks that give motion to the wrist plates on the cylinder. 
The centres of the above four wheels form the four corners of 
a parallelogram. The second and third can be raised and 
lowered by a steam device, which causes the circumference 
of the fourth gear, and with it the shaft to which it is keyed, 
to advance or retard, in relation to the position of the cranks, 
the effect being the same as if the excentrics were set forward 
or back on the engine shaft. This in effect is precisely 
similar to the reversing gear for marine engines, patented by 
Mr. Sells about 1862, and used by Messrs. Maudslay and 
Field. The cranks are of balanced disc type, having the 
periphery turned and band brakes applied to them. These 
brakes are operated by a mechanism controlled by the foot of 
the operator on the platform. 

The platform is supported on wrought iron columns inde- 
pendently of any other part of the machine. The throttle 
lever is placed in the centre of it, and is arranged so that a 
motion parallel to the centre lines of the engine controls the 
throttle valve, while a motion parallel to the shaft operates 
the reversing gear, all the movements of the engine being 
controlled by this one lever. On each side of this lever are 
the respective clutch and brake operating levers. All are 
sensitive in their action, and require little effort on the part 
of the operator. 

The cut-off mechanism is operated by the same lever as the 
throttle valve. The steam devices for operating the brakes, 
clutches, &c., as above mentioned, are all exactly alike, and 
their parts interchangeable. They consist of steam cylinders 
5in. diameter by 24in. stroke, supplemented by an oil- 
cataract cylinder directly above, the diameter of which is 
4in., and stroke 24in. The steam cylinders are jacketed 
with live steam, and covered with plastic covering enclosed 
in a neat lagging of steel. The valve admitting steam to the 
cylinders is placed at the bottom, so as to act as a drain. 
This feature, together with the steam jacket, causes the 
engines to respond instantaneously to the movement of the 
hand Jevers. The connection between the hand lever and 
the valves is such as to compel the motion of the lever and 
the pistons of the operating gears to correspond, producing 
the same result as if the clutches, brakes, and reversing gear 
were operated directly by hand. 

The oil valve opens and closes simultaneously with the 
steam valve. In its open position the two ends of the oil 
cylinder are brought into communication with each other, 
while in the closed position the communication is shut off, 
so that the cylinder and its piston forms an efficient lock to 
prevent the slightest movement of the steam piston when the 
valve is closed. A polished steel tank is furnished and placed 
on the platform. This tank is filled with oil and piped to 
the bottom of each oil cylinder, there being an air vent with 
a suitable valve at the highest point of the oil cylinders. By 
this means any leakage of oil can be quickly replaced. 

The winding indicators, known in the States as ‘“ minia- 
tures,” are 5ft. in diameter, and are driven by a worm cut on 
the hub of the reel. The station marks on these miniatures 
are adjusted in a groove cut in the dial. The centre bearing 
is of heavy design, and of such height as to reach below the 
bottom of the reel. It is fitted with quarter boxes lined with 
genuine Babbitt, and adjustable in any direction. 

The engine frames are of the hollow girder type, the main 
bearing and the guides being in one casting. The cylinders 
are bolted to the bell end of the frame. They are cast of 
re-melted iron, and are heavily covered with plastic non-con- 
ducting material, which is encased by a neat lagging of steel. 
The crossheads are of very heavy type, and are fitted with 
cast iron shoes that are lined with genuine Babbitt metal. 
The connecting-rods are of Nordberg solid end type, fitted 
with patent brasses. Bypass valves for landing the cages 
are provided on each cylinder, and controlled from the 
platform. 

The engine is designed to lift a load of 4000 lb., excluding 
the cage, at the rate of 1500ft. per minute. The cylinders 
are 20in. diameter by 60in. stroke, and the reels will take 
2000ft. of 5in. by yin. rope. The engine was designed by 
Mr. B. V. Nordberg, and built by the Nordberg Manufac- 
turing Company, Milwaukee, Wis. 








MECHANICAL HAULAGE BETWEEN LIVERPOOL AND MANCHESTER, 
—That practical steps are now to be taken in the direction of pro- 
moting mechanical haulage between Liverpool and Manchester is 
evident. A meeting was held on Wednesday, of the Prize Scheme 
Sub-committee of the Liverpool Branch of the Self-propelled 
Traffic Association, at which Messrs. Alfred Holt, A. L. la, 
A. Bromley Holmes, and E. Bucknall Smith, hon. sec., attended. 
The proposal to offer a premium for the best self-contained 
motor wagon was deferred. The sub-committee then considered 
the question of advertising for tenders for the conveyance of 
goods between Liverpool and Manchester by mechanical haulage, 
and a resolution in favour of this course was adopted. Tenderers 
are to base their offers on the assumption that the weight to be 
carried will not be less than a thousand tons per week, and the 
time occupied in transit must not exceed fifteen hours, 
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THE THWAITE STEEL FURNACE. 


Tuk Thwaite steel furnace, a section of which is shown in 
Fig. 1 above, is an example of a design based on purely 
a priori scientific reasoning. All the designs of reversible 
cycle furnaces prior to the introduction of this one have the 


following characteristic essential parts: — (a) The usual | 
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melting hearth ; (b) the associated pair of chambers in which 
the fuel gas is raised to a very high temperature before bein; 
introduced to the melting hearth; and (c) two associa 
chambers in which the air to support combustion is raised to 


| a high temperature prior to its introduction to the combustion 


ace over the melting hearth. Now each of these sets of 
chambers has accompanying valves which are directly coupled 
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to thegas, theair and the chimney valve, so thata leakage of the 
reversing valves entails the escape of either the air or the gag 
direct to the chimney, a loss that may be both continuous ang 
serious. Moreover, the gas and air only meet in the space 
actually over the melting hearth, and complete and intimate 
admixture of the gas and the air is doubtful, consequent} 
the luminous flame is prolonged beyond the melting hearth 
into the chambers, and sometimes into the chimney of the 
furnace. The luminous carbon particles, along with atoms 
of slag and oxide of iron, tend by their abrasive action upon 
the edges of the ports to disintegrate the structure of the 
flues and ports. 

On the introdustion of the original Siemons furnace jt 
was set forth that a steel melting heat could not be attaineg 
without the employment of gas chambers. Divested of this 
feature the system of heat restoration would have ben 
merely a development of the Neilson principle of hot blast 


Graphic Diagram showing Constituent Percentage ( Volume) 
of Producer Gas from Thwaite “ Simplex” Producer, 
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94:118 
It is estimated that the value of the hydro-carbons not determined wou'd 
equal 10000, giving a total of 104°118 calories, 


applied to a reverberatory furnace. The inventor claims that 
four years’ experience with the Thwaite furnace has exposed 
the fallacy of the gas chamber principle. Not only is a steel 
melting temperature attainable, but with this type of furnace 
it has been found possible to actually melt down the silicious 
structure of the furnace. Professor Arnold's certificate states 
that it is available for melting very low carbon steel. The 
deletion of the gas chamber principle has eliminated the 
disadvantage of the direct connection between the gas reversal 
valve and the chimney, even should the gas valves leak— 
and they are never exposed to such a temperature as would 
induce serious warping—the gas supply flows into the space 
over the melting hearth and is therein burnt, and not wasted 
as at present. Another advantage following the elimination 
of the gas chamber, and claimed by Mr. Thwaite, is that the 


Graphic Diagram showing the Material Constitution of the 
Charge. 
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Hematite ore was added—(1) On melting, 3°6 per cent.; (2) one hour 
after, 3°6 per cent.; (3) three hours twenty-five minutes after, 3°6 per 


Ferro-manganese was added four hours twenty nrnutes after 
melting, 1°25 per cent. 


cent, 


thermal loss resulting from the deposit of carbon in the checkers, 
owing to the decomposition of the hydrocarbon gases, is obviated, 
because in this furnace the gas is not exposed to the thermal 
decomposing influence until it is introduced into the mixing 
chambers that displace the port blocks of ordinary furnaces. 
The gas and heated air are intimately mixed in the mixing 
chambers, and perfect combustion is effected in the com- 
bustion space over the melting or heating hearth. In the 
Thwaite furnace the air is introduced by means of a positive 
fan under a pressure slightly in excess of that of the atmo- 
sphere. By this means the whole heating surface in the 
chambers is utilised, and the slight pressure under which 
the combustion is effected establishes an oxidising influence 
upon the surface of the metal on the melting hearth. The 
heat restoration chambers may be placed above the level of 
the melting hearth. As shown for the basic process, this 
arrangement prevents or impedes the introduction into the 
chambers of suspended matters, which would tend to flux 





the fire-bricks. For the acid process the chambers may be 
placed below or level with the melting hearth, Prof. 
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Arnold, whilst stating that the conditions of working are 
severe, says that the furnace works quite satisfactorily, 
every kind of steel having been made in it, from turning 
tools to mild steel plates. The average of a series of physical 
tests of the latter gave: 28°50 tons maximum stress; 31:50 
per cent. elongation, per cent. 2in.; 50 per cent. reduction 
eed. 
furnace is applicable for puddling and heating pur- 
poses, the design, Figs. 2 and 3, showing its application for 
charges varying from 5 tons to 20 tons. Referring to Fig. 1, 
constituting a vertical section of the furnace, A is the melting 
hearth, B the combustion space formed over the melting 
hearth, C and D the gas and air mixing chambers at both 
ends of the furnace, E and F the gas introducing stand-pipes, 
and G and H are the (air) heat restoring chambers. J is the 
central air reversal butterfly valve, surmounted by the 
chimney K. The air is introduced by the main L, which in 
its turn is supplied with air introduced under pressure at M. 
The alternate directions of the flow of the gases in combustion 
are shown by full and dotted arrows. Simple vertical steel 


Graphic, Diagram showing Diagnosis and Progressive Action of Conversion in a Thwaite Open-hearth Steel Furnace. 








The rocks to be traversed are, black clay slate of the lias 
period up to the Wiger Glacier, Alpine limestone, or 
malm, to the Jungfraujoch, and crystalline schists, thence to 
the summit. Assuming a fall in the atmospheric tempera- 
ture of 1 deg. Fah. in 220ft. elevation, and a rise in the same 
amount in the rock in 86ft. of depth, the temperature in the 
tunnels will probably vary between 28 deg. and 14 deg. Fah., 
so that no danger is to be apprehended from influx of water, 
although it will be necessary to bring water for service and 
drinking purposes from below, and mortar can scarcely be 
used in the masonry work. The formation of ice in the 
tunnels by deposit from the air coming from the low ground 
will be prevented by doors at the ends. The section proposed 
for the tunnels is 124ft. high and 114ft. broad, the corre- 
sponding dimensions of the carriages being 10ft. and 8-2ft. 
Where lining is necessary, as wet mortar cannot be employed, 
it is proposed to use casings, of Monier concrete work, which 
can be built at Lauterbrunnen and carried up in sections of 
30 cwt. to 36 cwt. each. As the works can only be carried 
on from one end in short sections, each of which must be 
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mushroom gas valves are ig at the foot of the gas 
stand-pipes, and a chain and lever arrangement connects the 
two gas valves and the reversal butterfly air valve, so that the 
movement of one simple lever reverses all the valves. This 
operation can also be automatically effected by a very simple 
arrangement. The accompanying graphic diagrams, Figs. 4, 
5, and 6, are self-explanatory. Mr. B. H. Thwaite, of 29, 
Great George-street, Westminster, is the inventor of this 
furnace. 








THE JUNGFRAU RAILWAY SCHEME. 





THe original proposal for making a railway to the top of 
the Jungfrau from the valley of Lauterbrunnen has been 
abandoned in favour of Guyer-Zeller’s plan of continuing the 
Wengern-Alp line from Klein Scheidegg Station as an elec- 
tric-driven rack railway, with the gauge increased from 
80 cm. to 100 cm., in order to give sufficient breadth for the 
carriages, which are intended to carry forty passengers, as 
well as to admit of the electro-motor engines being placed 
below the frames. 

In laying out the line the route is so chosen that no steeper 
gradient than 1 in 4 will be necessary, except at the upper 
terminus, where it is proposed to reach the summit of the 
mountain by a vertical lift of 328ft. Six stations are proposed, 
which, as well as various points of interest on the line, will 
be provided with protected look-out galleries. The straight 
line distance between the end points is about 3°42 miles, 
which by the route proposed will be lengthened to 7:61 miles, 
divided into the following sections: 
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completely finished before the next can be taken in hand, it 
is not expected that more than 4 metres (13ft.) daily advance 
can be counted upon, at which rate about seven years would 
be required for the whole length of lines proposed. 

The building, working, heating, and lighting of the line is 
to be done by electricity, for which purpose two water powers 
are available, one of 1500-horse power at Lauterbrunnen and 
a second of 3000-horse power at Burglauenen, each requiring 
a conduit of about half a mile in length, and conductor lines 
for the high tension alternating current of 34 and 6 miles 
to the lower terminus at Klein Scheidegg. Whether the 
current is to be used directly or let down by transformers has 
not been decided, but most likely the main conductor will be 
carried along the crown of the tunnel, and the carriage using 
the rails for the return excluding the rack line from the 
circuits. 600-horse power will be required for six carriages, 
carrying 240 passengers on the line at once; 300 for 
the summit lift and lighting, 150 for warming the car- 
riages, and 350 for losses of all kind—a total of 1400-horse 
power—so that the smaller power alone will be sufficient 
unless the heating of the stations is also done by elec- 
tricity. The carriages are four-wheeled, with an electro- 
motor of 40 to 60-horse power on each axle. In addition to 
hand and power brakes, a third series, controlled by centri- 
fugal regulators, will be used to prevent the speed exceeding 
& maximum of 54 to 64 miles per hour. 

The plan has been elaborated by a scientific and technical 
commission, under the presidency of the projector, Mr. 
Guyer-Zeller. A concession for eighty years was granted by 
the Federal Congress in 1894, upon the lines sketched above, 
with the additional condition of contributing £40 monthly 














4 terminal points. 7m Average ili 
Length. Rise or fall. gradient. Character. 
Lower. Upper. 
Et miles. ft. ft. ft. 
1, Klein Scheidegg to Eiger Glacier 1°40 6,791 7,483 689 Rise 1 in 10} Open line 
2. Eiger Glacier to Eiger .. .. 2°46 7,480 10,729 3248 Rise lin4 Tunnel 
3. Eiger to Ménch.. * 1°16 10,729 11,647 919 Rise 1 in 6% ” 
1, Monch to Jungfraujoch 0°92 11,647 11,133 515 Fall 1 in{ a * 
5, Jungfraujoch to Jungfrau 1°67 11,183 13,341 2280 Rise lin4 ” 
6. Lift toSummit.. .. .. _ 13,341 13,669 328 Rise Vertical Shaft 
7°61 
- Monch to Upper Ménchjoch (branch) 0°43 11,647 11,975 328 Rise 1 in 63 Tunnel 


The first three sections and the branch to the Ménchjoch 
will be first taken in hand, the station at the latter point 
being placed upon a projecting rock free from snow. This 
being advantageously situated for reaching the glacier area 
on the south slope of the Jungfrau, it is proposed to make it 
the starting point of a series of sleigh roads, giving con- 
venient access to the line over the Aletsch Glacier to the 
Aeggischhorn, the Jungfrau Hotel, and the Rhone Valley. 
The buildings are also to be of sufficient size to provide 
lodging accommodation for a certain number of visitors, if 
necessary. From the Ménch Station the line must be laid 
on a falling gradient, to keep a solid rock cover, when 
passing the deeply, ice-covered Jungfraujoch. From the latter 
point & short gallery will lead to a point on the edge between | 
the Guggi and Jungfrau Glaciers, commanding a free outlook 


both to north and south. The fifth section rises steeply, and 


makes three-quarters of a spiral turn to the bottom of the | 
shaft leading to the summit, which is to be 26}ft. in diameter | 
and 328ft. high, fitted with a lift capable of carrying forty 
Enews and having a sheltered outlook platform at the 


The cost of the line is estimated at £350,000, which is more 
than would be required if a more direct route were to be 
followed. The longer line has, however, been selected in 
order to include the most attractive outlook points, as well 
ed exclude the chances of competitive projects being under- 

n. 





for the maintenance of an observatory at Ménchjoch station, 
if £4000 is provided for its erection. 

In February, 1896, proposals were invited by the Jungfrau 
Railway Company on points of detail in connection with the 
scheme, a sum of £1200 being allotted for distribution among 
the competitors. The reports and drawings were to be sent 
in by the end of August, and the awards were made at the 
end of December last, with the result that out of forty-eight 
projects submitted, premiums were awarded to nineteen, 
varying in amount from £200 to £12 each, the largest—£200 
—award being made to Mr. E. Straub, of Interlaken, for a 
new system of rack railway ; the second and third, of £160 
each, to the Oerlikon Company, for tunnel construction, 
electrical arrangements, elevator and rolling stock ; and to 
Messrs. Brown, Bevan, and Co., Baden; Escher, Wyss, and 
Co., and T. Bell and Co., Krien, for power station and elec- 
trical arrangements. Of three awards for elevators alone, the 
first two prizes of £24 each are taken by Mr. Krebs, of Trier, 
and Mr. Joseph Bernays, of London. The main features of 
the premiated designs are to be published at a future date. 

The work on the first section of the line, which is an open 
cutting, lias been begun, and it is expected that it will be 
finished to the Kiger Glacier in the early part of the present 
year. 

It is proposed to divide the capital of £350,000 into 
£150,000 in 7 per cent. shares and £200,000 in 4 per cent. 


per passenger. That the outlay of such large sums as these 
merely for pleasure purposes can be contemplated as a serious 
business matter is certainly remarkable, and shows how im- 
portant a place the “ Playground of Europe” is taking in 
the life of the world. 








EXPERIMENTAL TURRET OF 
MASSA- 


TESTS OF AN 
THE UNITED STATES BATTLESHIP 
CHUSETTS. 

DURING May and June, 1896, the United States Naval Department 

undertook to practically determine the question of the strength of 

the present turret construction of United States battleships by 
submitting an Ss turret to an actual firing test at Indian 

Head. The methods and results of this test are given in a paper 

which was presented at the fourth meeting of the Society of 

Naval Architects and Marine Engineers, by Commodore W. T. 

Sampson, United States Navy, Chief of the Bureau of Ordnance. 

For the full details and illustrations showing the results of this 

test our readers are referred to that paper, as our space permits 

only the following abstract :— 

The turrets for the 13in. guns of battleships of the Massachusetts 
and Indiana type are cylindrical steel structures, weighing about 
450 tons, and resting upon flanged steel rollers travelling on a 
circular track mounted upon a foundation forming a part of the 
framework of the ship. These turrets are turned by spur-wheel 
gearing, working in a rack secured to the inner circumference of 
the upper roller path. The tests made were especially intended to 
prove the ability of the turret to resist deformation from shock, as 
it_is scarcely necessary to say that any permanent deformation 
might so jam the turret as to prevent turning or throw out of line 
the slides of the guns, or otherwise disable both guns and turret. 

The experimental turret was made to conform as nearly as pos- 
sible in its details to the design of the turret of the Massachusetts, 
It was 10ft. 104in. high inside, and 27ft. 3in. inside diameter, with 
thirty-two vertical angle frames, steel roof and floor, gun girders, 
&c. The armour was represented by one Harveyised nickel steel 
ballistic plate, 15in. thick, to receive the impart of the shot, and 
ten cast iron plates of the same thickness. The weight of the two 
13in. guns and their mounts was represented by 180 tons of pig 
iron symmetrically distributed about the turret floor and upon the 
gun girders, shored to prevent movement, The whole experi- 
mental turret weighed 450 tons, including the pig iron and the 
148 tons of 15in. cast iron plates. A foundation was provided by 
driving 128 14in. piles in a 30ft. square, and then capping these 
piles by 12in. x 12in. Georgia pine sticks laid 12in. apart. Over 
the caps was a close laid floor of 12in. x 12in. pine, covered by 
3in, and 4in. wrought iron plates on the circle of the turret. 
The turret rested on twenty cylindrical steel rollers, each 30in. 
long, by 12in. in diameter, chocked with wrought iron wedges to 
prevent rolling. 

At this turret one test round was fired from a 10in, breech-load- 
ing rifle, at a range of about 360ft., and two rounds from a 12in. 





rifle. The elements of the three rounds are given as follows :— 
Rounds. 
a F =" 
i. 2. 3. 
Lk eee 12in 12in. 
Weight of powder, Ib. .. oe 855 6 ‘ 440 5 
Weight of projectile, Ib... 500 ea 850 = 850 
Distance to target, ft. .. 362 as 359 aa 359 
Striking velocity, foot-sec. 1,683 « lwo «4. ae 
Striking energy, foot-tons. 9,829 . 17,069 23,626 
Striking energy per ton 
of turret, foot-tons 21°84 .. 37°95 52°5 


Wheeler-Sterling armour-piercing projectiles were used in the 
rounds one and two, and in the third round a Johnson fluid com- 
pressed cast steel armour-piercing shot was employed, fitted with 
a soft steel cap weighing 17 lb. The first 10in. shot smashed upon 
the plate after penetrating 94in.; the second, a 12in. projectile, 
penetrated 11}in. and then broke up, with the head welded to the 
plate. The Johnson shot, with the heavier powder charge and 
striking energy, penetrated the plate but broke up in passing 
through, wrecking the rear part of the turret over an area of 4ft. 
square. Asa general result, armour bolts were broken and driven 
to the rear in the immediate vicinity of the shots, the mantled 
plating was pierced, the oak backing wrecked and splintered, and 
the turret was forced to the rear over its rollers 7in. and Yin. in the 
two last shots. But no deformation of the turret as a whole 
could be discovered, and the result of the firing leaves no room for 
doubt as to the fact that the turret framing possessed ample 
strength to withstand the maximum strains which can be put upon 
it by the impact of any projectile. 

But the question of the strength of the rollers and the roller 
path, or the resistance against displacement of the turret as a 
whele, was not, at first sight, so well established. Owing to the 
difficulty of fixing upon a proper mean value for the coefficient of 
friction, and especially upon the unknown duration of the impulse 
which communicates the energy, it was impossible to arrive at 
even an approximate determination of the amount of energy 
actually imparted to the turret as a whole. Much of the energy of 
the projectile is expended in penetrating, cracking, tearing and 
heating the armour plate met, and in distorting and bending the 
frame ; what is left can alone impart motion to the whole turret, 
Careful special experiments were made to determine, if possible, 
how much energy was expended upon the turret framing, and how 
much is converted into movement of translation of the turret as a 
whole. 

In these tests the maximum movement of the experimental turret 
on its rollers was 94in. But it must be remembered that this turret 
was free to slide upon rollers, themselves immovable, while in the 
actual turret the rollers resist this movement by their flanges, with 
150 square inches of metal opposed to horizontal movement, or a 
sufficient area to safely resist a load of 750 tons. Moreover, when 
the turret mounted on the ship is struck, any energy forcing the 
turret against the roller path is met by the elasticity of this path 
and of the turret and of the whole framework of the ship, and the 
ship itself heels slightly until the increasing resistance encountered 
balances the force of motion and brings the structure to a rest. 
Further, when one of the 13in. guns in the actual turret on board 
ship is fired, a pressure of 350,0001b. is developed in the recoil 
cylinder, acting over a distance of 50in. In other words, the 
recoil of a 13in. gun developes an energy of about 650 foot-tons, 
which acts as a dead pull on the turret framework. Such a pull 
exerted upon the experimental turret, with its immovable base, 
would slide it 3ft., even assuming a coefficient of friction of 0°5; 
whereas the actual impact only moved it 94in. It is assumed, 
therefore, that a turret which will stand the recoil of a 13in. gun 
will certainly withstand, without injury, the strains of impact from 
any projectile. Commodore Sampson then says that the turret as 
designed will adequately perform all its functions ; holding in place 
the armour shield of the guns and retaining its general form in- 
tact, even when locally wrecked by the energy of an impinging 
shot, 








THE new works constructed by the water company 
at Farnham, Surrey, are now practically completed, says the 
Contract Journal. They are situated 360ft. above the sea level, on 
one of the highest points in the district, and are of sufficient 
elevation to command all parts of the town, the Bourne, and 
Wrecclesham, They consist of two filter beds of 2000 square feet 
each, with a depth of filtering material of 2ft. 9in., and a covered 
service reservoir with a storage capacity of half a million gallons, 
or enough for a four days’ supply. The filter bedsin rE i and 
the system of filtration adopted, are the scheme of Mr. J. W. 
Lewis, the company’s engineer and manager. The object of the 
system is to extract from the water the iron with which it is highly 





debentures, the price of the trip being estimated at £1 15s. 
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COMPOUND LOCOMOTIVES IN THE UNITED 
STATES. 

Ir is a curious fact that the compound locomotive 
seems to give satisfaction everywhere save in Great Bri- 
tain, where its use is confined to the London and North- 
Western Railway. This want of success is not due to 
want of trial. The compound locomotive has been very 
fully tested on the Great Eastern and North-Eastern 
railways. It has been tried in Scotland, and on the 
Great Western. In no case has its use been continued 
by any locomotive superintendent save Mr. Webb; nor 
do we find any evidence that it is likely to be tried 
further in this country—at least in the immediate future. 
Much might be written, and indeed has been written, to 
explain these facts. We may, however, leave English prac- 
tice for the moment and turn to that of the United States. 

In the last number of the Journal of the Franklin 
Institute is a paper on the results of the working of two- 
cylinder compound engines on American railways, by 
Mr. John H. Cooper. This is simply a bald statement 
of results, and is the more valuable for that reason. It 
seems that Mr. Cooper has collected data where he could 
all over the United States. In this he has been aided 
by others. He tells us that he and his colleagues ‘have 
been particularly requested to withhold the names of 
persons, roads, and locomotives, for reasons best known 
to the parties furnishing the data. Whether the authorities 
are given or not, they offer truth for authority, upon 
which they rest their case.” Mr. Cooper goes on to 
explain that he has been “careful in getting these 
results of performances that they should be derived solely 
from the official records, which are made by persons whose 
duty it is to furnish the facts of experience.”’ The paper 
gives the results obtained under varying circumstances 
on different railroads. But in all cases the compounds 
have shown a marked superiority. We select two typical 
cases for consideration ; it would occupy too much space 
to examine all the data given minutely. The first case we 
select is that of twelve compound engines with cylinders 
2lin. and 3lin. diameter by 24in. stroke, and one simple 
engine, which is, we are told, the exact ‘* duplicate of the 
compound engine, except that the cylinders are single 
expansion.” Unfortunately, the diameter of the cylinders 
is not given. The engines are of the Consolidation type, 
and we take it for granted that the cylinders are 20in. 
diameter. The figures refer to a period as far back as 
May and June, 1894, ‘being the last we received,” 
and were furnished after the engines had been at 
work for about a year. They were all employed in 
freight service. The compound engines made in May 
@ gross mileage of 16,500, and the simple engine ran 2425 
miles. This gives us 1375 miles as the average for each 
of the twelve compound engines, or little more than half 
the mileage of the simple engine. Again, in the month 
of June the average mileage of the compounds was 1123, 
while the simple engine ran 1827 miles. There is no 
explanation given of these facts. In the month of May 
the cost per mile of fuel was for the compound engine 
13°52 cents, and for the simple engine 16°66 cents. The 
pounds of coal per loaded freight car per mile were 
respectively 3°41 and 4°46. It is stated that all the work- 
ing conditions were precisely the same ; but a very little 
examination of the figures suffices to show that this was 
not really the case. If the loads had been the same the 
consumption would have been 4:17 lb. per car mile 
for the simple engine, which apparently therefore hauled 
lighter loads than the compounds. The total number of 
miles run to a ton of coal was, for the compounds, 21°49, 
and for the simple engine 17°43. In the month of June 
the performance of the compounds was yet better as far 
as miles run to the ton of coal was concerned. They ran 
25°08 miles, against 16°13 for the simple engine. On the 
other hand, the latter did better per car mile, using only 
4°30 Ib. instead of 4:461b. in May; while the compounds 
did worse, burning 3°43 1b. instead of 3°41 1b. as in May. 
In the matter of lubricants, the simple engine was far 
the best, although in all the engines there was the same 
number of parts to be oiled. The compound engines in 
May ran per pint of valve oil 53 miles, and per pint of 
engine oil 21°34 miles, against 86°61 and 14-97 miles for the 
simple engine. In June the figures were reversed, The 
compounds ran 63 miles per pint of valve oil, and 17°81 
miles per pint of engine oil, while the simple engine only 
ran 39°72 and 14:50 miles. It will be seen that some 
further information is desirable, but the figures, as far as 
they go, are conclusively in favour of compounding. This 
in so far supports the opinions which we have always 
expressed, namely, that the full benefit of compounding 
can only be got when engines are so hard worked that 
they have to exhaust high-pressure steam, and this is, of 
course, peculiarly the case with goods engines. 

We may now turn to a case in which passenger work 
was done by two simple and one compound locomotive. 
These were heavy ten-wheeled engines, weighing 56:5 tons 
each without the tender. The simple engines had cylin- 
ders 20in. by 24in.; the compounds cylinders 203in. and 
29in. by 24in. In all other respects they were as nearly 
as possible the same. The average load of the simple 
engines was 5°23 cars, of the compound 5'17 cars. The 
simple engines burned 11-086 lb. per car mile, and the 
compound 8°252 Ib., ‘‘ saving 2°834 Ib. of coal per car mile, 
or 25°56 per cent.” It is not easy to arrive at any definite 
conclusion in this case, as we do not know the weight 
of the cars. If we take them at 40 English tons each, 
we have trains weighing for the simple engine 209 tons, 
and for the compound 206 tons. It will be seen that the 
compound burned 42°65 lb. of coal per train mile, and 
the simple engines 58 Ib. This is a very high consumption 
considering the load. Trains of 200 tons are easily 
worked in this country with 33 Ib. of coal per mile, and it 
will no doubt seem an easy matter to English locomotive 
superintendents to effect a considerable saving on such a 
tremendous consumption as 58 lb. per mile. 

Weighing all the facts, and giving due importance to all 
the circumstances, the truth seems to be that the modern 
British locomotive does the work it is intended to do so 








economically that it is very difficult to do it better. Out 
of this country locomotives are worked under different 
conditions. The precise nature of these conditions is not 
familiar to us. We do not fully realise them, and we are 
tempted to say, that as a given thing is not done in Eng- 
land it need not be-done at all. Of course there are 
difficulties in accepting the view that railways are worked 
under very different conditions from those ruling here. 
But, after all, this is the only feasible and courteous 
solution of the problem constantly presented to us. We, 
for example, can see no reason why locomotives should, 
during a working period of ten months, burn 58 Ib. of 
coal per train mile, the trains weighing only about 200 
tons. It seems, too, that these engines ran not less than 
58,642 miles each, or an average of over 170 miles a day 
for 300 days. We have nothing normal to compare with 
this, and we ask ourselves, has or not this extraordinary 
mileage anything to do with the extravagant coal con- 
sumption? Be this as it may, it will be seen that the 
balance of evidence is in favour of the compound system 
in the States. But even the compound American engine 
cannot pretend to compete in economy with the average 
simple British locomotive. That is how the facts present 
themselves to us. Possibly some of our United States 
contemporaries can show, by adducing facts, that we have 
misinterpreted the teachings of Mr. Cooper, and the 
lessons conveyed by his figures. 








AN ELECTRIC SHUNTING LOCOMOTIVE. 


An electric locomotive for switching purposes is now 
employed in connection with the New York, New Haven, 
and Hartford Railroad at New Haven, U.S.A., and is in 
constant service switching freight cars between the main line 
and a number of factories standing along the river front. The 
line over which it operates is about two miles long, and is 
the property of several large manufacturers. It follows a 
devious course, throwing off sidings at each of the different 
factories. The permanent way is of standard gauge, laid 
with heavy steel rails, well ballasted, and provided with 
switches and turnouts. In addition to the curves there is 
a grade of 24 per cent. against the load both ways on each 
side of Grand Avenue. 

Electric traction was adopted as representing many 
economical and other advantages, and an order was placed 
with the General Electric Company for a 30-ton locomotive, 
guaranteed to haul two loaded freight cars up a grade of 
24 per cent. at a speed of seven miles an hour. This loco- 
motive was delivered at New Haven on December Sth, 1896, 
and was put into actual operation on December 11th without 
preliminary test on the line. Since that date it has been 
handling the entire movement of the cars between the factories 
and the junction. e 

The engine is mounted on four wheels, and has a large 
cab on the middle of the frame, a covered space—like a coal 
bunker—at each end of the cab containing the electrical 
apparatus and brake pump, &c. The dimensions of the loco- 
motive are as follows: 


ae 58,000 Ib. 
Draw-bar pull .. .. .. 7,000 Ib. 
Length over draw-bars .. 16ft. 6in. 
Height over all.. : lift. 6in. 
Width over all .. Sft. 3in. 
Wheel base.. .. .. 5ft. €in. 
Diameter of drivers ce: leas Onct CRONE Cain! bitin a ace se 
Number of drivers (with cast iron centres and steel 

cin EME Oe Ce ee ee . te ow oe” oe & 
Size of journals. . 5} Sin. 
Voltage See oe Ce ee ee ee ee 500 
Amperes (full speed and normal draw-bar pull) .. 600 
Ampéres (half speed and normal draw-bar pull) 800 


The motors are two in number, each axle being provided 
with its own motor. The motors are gearless, and are sup- 
ported upon a system of spiral springs resting on the side 
frames of the locomotive. As the suspension is entirely 
upon springs, the wheels are free to adjust themselves to the 
irregularities of the road bed, and the wear on both per- 
manent way and motors is thus consequently diminished. 
In the armatures the “‘iron-clad” type of construction has 
been followed; that is, the windings are placed in a mica- 
lined slot cut in the surface of the laminated core. The 
armature and commutator are upon a sleeve through which 
the axles pass, the sleeve resting in bearings on the motor 
frame. Two projecting arms from the sleeve fit into the 
openings in an iron plate loose upon the axle, and similar 
projections from the wheel enter the plate from the other 
side, so that, as the armature revolves, the wheels are re 
volved also. This coupling, being flexible, allows perfect 
freedom of motion. The commutators are of substantial 
construction, and each motor has four sets of brushes. 

The frame is constructed of steel joists, and forms the 
foundation for a locomotive cab of sheet iron with sloping 
shields or extensions at each end. It has a hinged door on 
each side, and sliding windows at the sides, the front ones 
being stationary. As there are windows on all sides, the 
motor-man has a view in all directions. The interior of the 
cab is finished in cherry, and contains a part of the electrical 
equipment, automatic circuit breaker, controller, lightning 
arrester, reversing switch, air pump, air gauge, «c. 

The controller is of the series parallel type, arranged for 
the control of two motors. It is of the same general type as 
those used in ordinary street car practice, and is provided 
with separate reversing switch and the magnetic blow-out. 
The resistances are set beneath the shields, and are of the 
packed ribbon type. The automatic circuit breaker is of 500 
ampéres capacity, and involves also the magnetic blow-out 
principle, as does the lightning arrester, which is set upon 
the floor of the cab behind the controller. In the front of 
the cab, and above the controller, is a circular dial ampére 
meter reading to 500 ampéres, and facing the motor-man is 
the air pressure gauge. On the other side of the cab, opposite 
the controller, is an oscillating cylinder air pump, driven by a 
motor, This furnishes air to two air tanks beneath the cab, 
and is automatic in its action. The air pressure pump is 
controlled automatically by a pneumatic governor, consisting 
of a cylinder containing a piston working against a spring. 
The action of this automatic control is as follows :—A pipe 
running from the main reservoir enters the cylinder below 
the piston. As the pressure rises, the piston is forced up- 
wards against a spring. The other end of the piston-rod 
carries the contacts through which the pump motor circuit 
is made and broken. When the pressure falls below that at 
which the automatic control is set, the spring forces the 
piston down, and the circuit is broken. Any arcs that may 
be formed when the contact is broken are blown out in the 
magnetic field. The locomotive is provided with a chime 








whistle blown by the compressed air, and a railroad heag. 
light is set upon each shield. Beneath each one of the shields 
is an iron sand-box provided with a pneumatic feeding device 
Klectricity for this locomotive is furnished from the Fair. 
haven and Westville Electric Railway power house, which 
stands on Grand Avenue, about the middle of the line, ang 
the current is taken by a trolley from an overhead wire sus- 
pended from brackets. The operation of the locomotive i. 
marked by extreme smoothness, and with a heavy load it 
starts without jerking. It has to push the freight cars over 
very sharp curves in the New Haven Rolling Mill, there being 
one with a radius of only 50ft. The locomotive can handle 
seven heavily loaded cars—or, say, 200 to 250 tons— 
around this curve very easily. In order to show what the 
locomotive would do, six loaded cars were hauled up the 
steepest grade with the slack all out, the start being made on 
a grade of about 1 per cent. Only 150 ampéres were required 
to start this heavy train, and it moved off very smoothly and 
steadily. . 








IMPERIAL INSTITUTE YACHTING 
FISHERIES EXHIBITION, 

Orvers of exhibits to the Yachting and Fisheries Exhibition are 
coming in to the Imperial Institute, and in regard to the yachting 
section the gallery is filling up fast. A suggestion made by one of 
the committee is being carried out, which will, it is thought, add 
to the attractiveness of this gallery. Every racing member of a 
yacht club is asked to send as soon as possible, to Sir Alfred 
Jephson, his racing flag. These flags will be mounted and hung 
round the gallery, something after the fashion of the banners of 
the Knights of the Garter at Windsor. As each flag is different 
the effect will be marked. A very large number of cups is now 
definitely promised, and no doubt many of them will be worth study. 
ing as specimens of the silversmiths’ art. Models of fifty or sixty 
years ago are far more difficult to obtain, but whether cups or 
models it is to be hoped that owners of individual specimens wil] at 
once place them at the disposal of the Institute authorities, 

The north gallery of the Institute is set apart for the fisheries, 
and now awaits the result of the work of the committees of the 
various great fishing centres, As soon as the extent of the rejuire- 
ments of space for these representative fishing towns is known, the 
committee wil! be in a \position to fill up with trade exhibits, 
reserving plenty of space for inland fisheries. 

Coast illumination will be well represented, and H. kt. I, the 
Dake of York, who is master of Trinity House, is anxious to have 
reproduced, in relief, if possible, a model of the British Islands, 
showing by small electric lights each lighthouse in its position. This, 
to be effective, would have to be shown in a dark room, as was the 
Suez Canal inthe P, and O. pavilion at the Naval Exhibition, 1391, 

We hear also that it is proposed to construct a large model of 
the valley of the Thames, showing the favourite haunts of fisher- 
men, besides the inns, churches, ferries, &c. &c. If carried out it 
will be on a large scale, and be exhibited in the inland fishery 
section. 


THE AND 








RatLway Rares.—A crowded general meeting of members of 
the Mansion House Association on Railway and Canal Traffic was 
held, on Monday last, at the Cannon-street Hotel. Mr. W.E M, 
Tomlinson, M.P., presided, and a large number of Municipal Cor. 
porations, Chambers of Commerce and Agriculture, &c., and most 
of the principal trade centres were represented. The proceedings 
before the Board of Trade, and the action of the railway companies 
with reference to the increased railway rates, and questions 
relating to the Railway Commission, the Clearing-House Uom- 
mittee Incorporation Bill, returns from canal companies, the 
increase in the number of complaints submitted to the Associa- 
tion, and other matters of interest to traders and agricul turists 
were discussed, and various resolutions were adopted, The 
meeting was of a private character. 

LONDON AND NORTH-WESTERN RaiLWay.—The report of the 
directors, which is to be submitted at the half-yearly meeting of 
the proprietors on Tuesday next, the 16th inst., shows that a sum 
of £2,491,906 is available for dividend, against £2,356,414 for the 
corresponding period last year. After paying a dividend of 8 per 
cent, on the consolidated stock, and 4 per cent. on the guaranteed 
and preference stocks, there will be a balance of £99,779 to be 
carried forward. Every department of the company’s service 
shows a substantial increase of patronage. The ngers 
carried numbered 40,109,720, merchandise and minerals 20,227,090 
tons, mileage of passenger trains 12,221,163, and mileage of goods 
and mineral trains 10,420,996. The company are applying to Parlia- 
ment this session for powers to make a short ad railway in the 
parishes of Watford and Rickmansworth, to connect the Croxley 
Paper Mills with the company’s Rickmansworth railway ; to alter 
and divert existing, and to make new, roads; to purchase addi- 
tional lands, &c.; and for other purposes. By the Great Western 
Railway (Additional Powers) Bill it is proposed to authorise the 
Great Western Railway Company, and the company, to purchase 
additional lands in connection with the Ludlow and Clee Hill 
Railway. 

TRADE AND Bustness ANNOUNCEMENTS.—The Pontnewynydd 
Sheet and Galvanizing Company, Limited, have opened their 
London office at 2, Fen-court, under the management of Mr. 
P, W. Smith.—Mr. Thos, W. Ward, Fitzalan-chambers, Sheffield, 
has purchased from the Manchester Ship Canal Company all its 
remaining stock of contractors’ locomotives, consisting of thirty 
engines, most of which were built by the well-known Leeds firms 
in 1888, In order to induce prompt removal, he is offering these 
for sale.—Messrs, Reynolds and Branson, of Leeds, are bringing 
out a set of sixty high-class lantern slides, adapted for technical 
instruction in mining. Messrs, Reynolds and Branson inform us that 
the subjects have all been carefully chosen in accordance with the 
Science and Art Department’s syllabus, and have been specially 
drawn by expert draughtsmen, no expense having been spared to 
make the set as perfect as possible.—Messrs, David Joy, Son, and 
Pryor, of 85, Gracechurch-street, have been appointed the London 
representatives of Messrs. J, P. Hall and Co., electrical engineers, 
of Oldham.—Messrs. Fleming and Ferguson, Limited, Paisley, 
have received an order to build a tug steamer for the Chilian 
Government and an order from the Queensland Government for 4 
stern-wheel steamer for passenger traffic in connection with the 
Government railways. 

DEATH OF Mr, WILuiAM Burnin, or Dusron.—We greatly 
regret to have to announce the death of Mr. William Butlin, of 
Duston House, Duston, near Northampton, which occurred on 
Monday at Weymouth, where he had been residing for the benefit 
of his health. The deceased gentleman was seventy-two years of 
age. Mr. Butlin might be said to have been the founder of the 
iron ore industry in Northamptonshire. In the exhibition of 1851, 
at which he was an exhibitor, there were shown some specimens of 
Northamptonshire iron ore, a mineral deposit that had hitherto 
been turned to no practical account. He was much struck by these 
samples, and the impression was much accentuated when he found ° 
on returning home that similar deposits abounded in a part of the 
family property. This led him to the conviction that there was 4 
great future in store for the iron ore of his county, and he was 
induced to make a series of experiments at the Vulcan Works. He 
is said to have smelted the first piece of iron made in the county, 
and it occupied a place in the Northampton museum for some 
years. In 1852 the East End Ironworks were established at 
Wellingborough, the one furnace, which at first met the require- 
ments of tho baninens, being replaced by two. In 1866, owing to 
the great expansion of the business, the Irthlingborough Iron- 
works—which consisted of a pair of blast furnaces, since increased 
to four—were erected on the Finedon-road, Wellingborough, ard 
form a prominent feature by the side of the Midland railway, 
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RAILWAY MATTERS. 
Tux railway between Trinkitat and Tokar will soon be 


constructed. 


One thousand and thirty trains passed through 
Clapbam Junction on one day during last week; but this large 
number is considerably less than the average of trains passing in 
a day during the summer season, 


Tux departmental committee appointed to inquire into 
the ventilation of the underground railways of London consists 
of Major Marindin, R.E,, C.M.G, (chairman), Earl Russell, Sir 
Douglas Galton, K.C.B., Sir Charles Scotter, and Dr. John Scott 
Haldane. 

Tux half-yearly report on the working of the Liverpool 
Overhead Railway up to the end of December shows a train 
mileage of 320,993, as against 313,010 train miles in the previous 
half-year, while the number of passengers carried was 3,919,134, 
an increase of about 800,000 over the previous record. 


Sir Davip Satomons is having the old Canterbury 
and Whitstable engine Invicta carefully cleaned and put in order, 
with a view to its being placed at the Charing Cross Station, 
London, ‘This engine was numbered 20 in the books of R. 
Stevenson and Co,, and was completed early in the year 1830. 


Mr. LuciEN SERRAILLIER has compiled, and Messrs. 
Whittaker and Co. will shortly publish, a ‘‘ Technical Railway 
Vocabulary,” giving over 5000 French, English and American 
technical terms used in railway management, construction, and 
working. ‘The book is destined for the use of engineers, railway 
men, contractors, company directors, financiers, lawyers, patent 
agents, and inventors, 


OwinG to a subsidence of the main line of the Man- 
chester, Sheffield, and Lincolnshire Railway, near Brigg, on 
Monday last, the engine and several vans of a goods train from 
Ardwick to Grimsby left the metals and rolled over the embank- 
mont. The driver and fireman were seriously scalded by the 
escaping steam, and had to be conveyed to Grimsby Hospital. 
Considerable damage was done to the permanent way, the trucks 
were smashed, and the engine became embedded in the embank- 
ment. After an hour’s delay traffic was resumed on a single line, 
the up line remaining sti]l blocked, 


In reference to the proposition to construct an electric 
express line underneath the present lines on the District Railway, 
the directors’ report says :—‘‘ The subject of a deep-level line or 
other improvement of the access into London, though not new, 
has quite recently been revived and urged upon the Board by a 
embination of shareholders largely interested in the ordinary 
stock of the company, and in order that this important question 
should be dealt with in a business fashion, and its practicability 
rest upon engineering authority, the Board has concurred in the 
necessary preliminary measures being taken, with a result that a 
Bill is lodged for effecting it if the company in special meeting so 
determine.” 


On Saturday evening, at Brinnington Junction, about a 
mile from Stockport, the Manchester, Sheffield, and Lincolnshire 
Company’s train from Sheffield to Liverpool was run into from 
tehind by the Derby train leaving Marple at 6.25. The Sheffield 
train had in the rear a goods wagon carrying theatrical properties, 
and this fact probably averted serious loss of life. The guard of 
the Sheffield train and two passengers were badly injured. The 
Derby train came up with such force as to drive the goods wagon 
right under the guard's van. It is stated that the accident was 
caused by a mistake on the part of the signalman at Bredbury 
Junction, who allowed the Derby train to proceed, forgetting that 
the other train was standing on the same line. 


WirH1n a few minutes of the passage of an up passenger 
train a great fissure was discovered on Tuesday morning in the 
chief buttress of a wooden bridge at Wellingborough, on the 
Northampton and Peterborough branch line of the London and 
North-Western Railway. The discovery was made by two gangers, 
who found that the buttress was split from top to bottom. Steps 
were immediately taken to prevent other trains reaching the 
bridge, and a breakdown gang was summoned from Northampton 
and Leicester, It was found that part of the buttress had been 
bodily shifted by the enormous pressure of water flowing down the 
Nene, which is still considerably swollen. A pile-driving engine 
was got to work to support one side of the bridge, and it was 
hoped to resume traffic on Wednesday. Throughout Tuesday all 
mineral and goods traffic was stopped. Passenger traffic was con- 
ducted by trains running down to the approaches of the bridge, 
across which the passengers walked to trains on the other side. 


Tue Great Western Railway Company is about to re- 
build its Windsor Station, at a cost of about £60,000, This will 
be done in some sort as a means of commemorating the sixtieth 
year of her Majesty's reign, and the chief features of the new 
building will consequently be an apartment to be knowa as the 
Queen's Room, and a suite of rooms for the accommodation of royal 
and distinguished guests of her Majesty on reaching or leaving 
Windsor, There are at present two platforms at the (ireat 
Western station at Windsor. In the new station there will be 
three, enabling the officials to deal with four trains at a time, 
instead of two, the limit of their existing power. In the rear of 
the Queen’s Room there will be a covered way, with an 80ft. curved 
roof, and the public approach to the station from Thamer-street 
will have a circular roof of generous span. ‘Ihe elevation will be 
in red brick and Bath stone, in a style which may be termed the 
Victorian Renaissance, while the Queen’s Room will be of Bath 
stone. It will be fitted internally with teak, and will have a band- 
some glass dome. Although it will not be possible to have the 
station ready for the forthcoming celebrations, the Queen’s Room 
will be completed by then. The contracts for the works are 
already lot, and they will be proceeded with immediately. 


Aw accident which caused the death of twelve men 
occurred on the Cornwall Railway on Tuesday morning. Follow- 
ing Lpon the abolition of the wide gauge several years ago, the 
Great Western Railway Company, to whom the Cornwall line 
belongs, have been engaged in doubling the line. This has necessi- 
tated the removal of some of the wooden viaducts by which 
Brunel carried the line over the many wide and deep valleys which 
the railway crosses, Some of these old viaducts have been replaced 
by modern stone structures, and sections of the line have been 
doubled and opened for traffic in the course of the past few years, 
Large works are, however, still in progress on the sections remaining 
to be dealt with, and are likely to occupy attention for a consider- 
able time in the future. The accident happened at Coldrenick 
viaduct, near Menheniot. This is stated to be 134ft. high, and is 
the highest of the whole series of bridges by which the railway is 
carried. It crosses a deep and wide ravine, carrying the line 
above the tops of the highest trees, and is a feature of the railway 
with which most travellers in Cornwall are familiar, both because 
of the picturesque scenery which is opened up as the train passes 
over it, and the great depth of the valley which lies below. Cold- 
Tenick is not only the highest but also one of the longest viaducts 


> the line, and the company, instead of rebuilding it, as has been 
in tee others, are widening and strengthening it. This work 


. een carried on for two years with ha immunity from 
— but on Tuesday twelve men, whe sare working on a 
anne platform under the most lofty of the arches of the 
of ~_ were suddenly precipitated to the ground by the collapse 
per e platform, and five other men only escaped the same fate by 

miracle, Of the twelve men who fell eleven were killed on the 


NOTES AND MEMORANDA. 


Tue quantity of gas made, according to official returns, 
in Germany, in 1895, was 25,887 millions of cubic feet, in the 
manufacture of which 2,750,000 tons of coal were employed. 


Or the 390 vessels under construction in the United 
Kingdom on December 31st last, 343 were steamships and 47 sail- 
ing ships, the respective gross tonnages being 755,975 and 28,736. 
As compared with the same date in 1895, these figures show an 
increase of 77,657 tons for steam and a decrease of 5508 tons for 
sailing vessels, 


As regards the material employed for the con- 
struction of vessels during 1896, of the steam tonnage, 99°3 per 
cent, was built of steel, and 0°65 per cent. of iron. The iron 
steam tonnage is practically made up of trawlers, and comprises no 
vessel of more than 212 tons. Of the sailing tonnage, 96°2 per 
cent. has been built of steel, and 3°2 per cent. of wood. 


Tue action of carbon monoxide and dioxide on 
aluminium has been recently described by MM. Guntz and 
Masson before the Paris Academy of Sciences, At a high tem- 
perature, in the presence of a little iodide or chloride of aluminium, 
aluminium is readily burned in a current of either CO or CO,,. 
With the former the reaction is 6Al + 3CO = Al,03 + C,Al,, the 
aluminium carbide giving practically pure methane on boiling with 
water, Carbon dioxide gives the same product. 


A PAPER was read before the Paris Academy of Science 
at their last meeting on the determination of the ratio of the two 
specific heats of acetylene, by MM. G. Maneuvrier and J, Fournier. 
The method of Clement and Desormes was used, the flask employed 
holding fifty litres, It was found that the acetylene obtained by 
the action of water upon calcium carbide was by no means pure, 
only 94 per cent. of it being absorbed by ammoniacal cuprous 
chloride. The system of purification adopted reduced this to less 
than 0°5 per cent., and the gas thus obtained was found to have 
lost its allicaceous odour, held up to the present to be one of its 
characteristic properties, although still possessing a strong pene- 
was 1 ‘273. 


trating odour. The value found for 
c 


Somer interesting data relating to the estimated com- 
parative local cost of different pavements in respect of first cost, 
maintenance, scavenging, and watering over a period of thirty 
years has been furnished in a report by the Borough Engineer of 
Wolverhampton. Granite setts on a bed of Portland cement con- 
crete 6in, thick cost 12s, per square yard, and have a probable life 
of thirty years. Australian hard wood blocks on a bed of cement 
concrete 6in, thick cost 18s. per square yard, and have a 
probable life of eighteen years, while creosote deal blocks 
similarly laid require the expenditure of only 123. per square 
yard, with a correspondingly diminished life of twelve years. 
Natural rock asphalte pavement 2in. in thickuess on a bed of Port- 
land cement concrete 6in. thick can be Jaid for 13s. 6d. per square 
yard, the life being calculated at fifteen years. The total cost of 
each of the above-mentioned pavements duricg thirty years for 
maintenance, scavenging, and watering is fixed as follows :— 
Granite setts for an area of 7292 square yards, £9000; Australian 
hardwood, sam> area, £17,442; creosote deal, £14,760; and 
natural rock asphalte, £13,035, 


Mr. Henry M. Howe writing in an American contem- 
porary respecting the tenacity of steel containing 0022 per cent. 
of carbon, no manganese, silicon a trace, phosphorus 0-007 per 
cent., sulphur 0 014 per cent., and copper 0°10 per cent., says he 
has obtained some remarkable results. Made in the form of wire 
and quenched in iced brine its tenacity was raised 132 per cent, 
from an average of 49,335 1b, per square inch to 114,000 per square 
inch, while the elongation was lowered 63 per cent.—from 44 per 
cent. in lin. to 16 per cent. in din. In order to satisfy Mr. Had- 
field that the strengthening of this low carbon steel by sudden 
cooling was not due to stress or ‘‘ surface tension,” he has quenched 
a bar of very low carbon steel or iron, and then machined it. The 
dimensions of the test piece were 0°1770in. by 0°225in., turned 
down for a short distance in its middle to a diameter of 0°1717in. 
After quenching it was turned down still further, to a diameter of 
0'112in., and it was found that the remaining cylinder, which thus 
represented the central core of the bar, was hardened even more 
than the average section of such a bar taken whole. Its tenacity 
was 72,400 lb. per square inch, and its elongation 18 per cent. in lin. 


A peEscRiIpTION of an absolute electrometer for 
measuring small electromotive forces of about one volt has 
appeared in the Comptes Rendus. The instrument, which has 
been designed by MM. Pérot and Fabry, consists of an attracted 
disc electrometer, in which the necessary sensitiveness is obtained 
by greatly reducing the distance between the plates. The attract- 
ing disc consists of the plane end of a glass cylinder about 6 cm. 
in diameter and 1 cm. high, this height being large compared 
with the distance between the two discs. The attracted disc con- 
sists of a thin circular disc of glass about 7 cm. in diameter, and 
which is virtually an infinite plane. These discs are lightly 
silvered, their parallelism is adjusted, and their distance 
measured by being traversed normally by a beam of mono- 
chromatic light, which forms interference bands between the light 
which has passed directly through the thin silver coating and that 
which has been reflected an even number of times at the silvered 
surfaces. ‘The electrical attraction is measured by comparing the 
deformation produced by three springs, which carry the movable 
dise by the electrical forces, with that produced by a known weight 
when placed on the movable disc. The authors have obtained 
00048467 as the mean value of the electromotive force of a Clark 
cell at O deg. in electrostatic measure, and, taking the electro- 
motive force in electromagnectic units as 1°4535 x 108, the value 
of v, the ratio of the units obtained, is v = 2°9989 x 10!". The 
authors think that in this determination, which they regard as 
simply a preliminary one, the mean error between the different 
measurements is 1 in 1000. 


VERTICAL earth-air electric currents were first revealed 
by Dr, Adolf Schmidt, of Gotha, says Nature. In his mathe- 
matical analysis of the earth’s magnetic field—the most carefully 
executed analysis up to date—he reached the following conclusion : 
The earth’s total magnetic force consists of three parts, viz. (1) 
the greatest part ; this is to be referred to causes within the earth’s 
crust, and possesses a potential. (2) The smallest part, about one- 
fortieth of the cntire force; this is due to causes outside of the 
earth’s crust, and likewise possesses a potential. (3) A somewhat 
larger part than the preceding ; this does not possess a potential, 
and, in consequence, points to the existence of vertical electric 
currents. These currents amount, on the average, for the earth’s 
entire surface to one-sixth of an ampere per square kilometre. The 
existence of such currents is indicated by the non-vanishing of the 
line integral of the earth’s horizontal magnetic force resolved along a 
closed curve of the earth’s surface. (Gauss carried out this test in 
a special case, and finding tho integral practically zero, he assumed 
that the entire force is due to a potential. More recently, Prof. 
Riicker applied the same test. He found ‘‘no evidence in favour 
of the existence of vertical currents” over a region of the earth— 
the British Isles—which had been very minutely surveyed. The 
results of some preliminary investigations being confirmatory of 
Schmidt's conclasion, Dr. L, A. Bauer determined to carry out the 
test in a thoroughly systematic manner, viz., to take as the closed 
curves parallels of latitude, on which he read a paper jrecently 
before the Philosophical Society of Washington. The results 
obtained confirm those of Dr. Schmidt’s more elaborate investiga- 
tion. Summing-up, Dr. Bauer finds that :—‘‘' There are vertical 
electric currents which pass from the air into the earth, and back 
again into the air. Between 60 deg. N. and 60 deg. S. the 





spot. One who escaped this fate succumbed to his frightful 
‘NJuries within an hour, 





average current intensity per square kilometre is about one-tenth 
of an ampére,” 





MISCELLANEA. 


A FIRE occurred on Friday last at the Clyde ship- 
building yard of the Fairfield Shipbuilding and Engineering 
Company, resulting in the destruction of one cf the most important 
portions of the premises, with a loss of not less than £50,000, while 
2000 men have been throw» idle, and the yard has in the meantime 
been closed. 


Messrs. E. Bates anp Son have recently placed a 
large order for refrigerating machinery with the Liverpool 
Refrigerating Company, Water-street, Liverpool, for a new 
steamer now building at Belfast. This machinery is specially 
designed for the carriage of chilled beef, and is of sufficient 
capacity for about 2000 quarters each voyage. 


In view of the recent extensive development of the 
mica mining industry in the Nellore district, the Madras Board 
of Revenue has submitted proposals for regulating, prospecting, 
and mining rules. The Government of Madras has approved 
generally of the Board’s proposals, and concurs with that autho- 
rity in considering that the time has arrived for discontinuing 
the existing system under which mining leases and prospecting 
licences are issued on payment of an acreage assessment instead 
of a royalty on outturn. 


Mr. Joun Fautkner, who died in his seventy-fourth 
year on the 7th inst. at his residence in Strangeways, Manchester, 
had been connected with electrical science for upwards of sixty 
years. He is said to have been one of the first to introduce a 

erfect system of conductors for the protection of buildings from 
ightning, and his ‘‘electric kite” was applied in early days to 
high steeples and tall chimneys. One of his earliest applications 
of electricity was made in connection with signals and bells for 
coal mines. In 1875 he invented improved electric-magnetic 
telegraph sounders and bells. One of these sounders was adopted 
by Professor Bell in his earliest telephonic experiments, and 
—— exhibited at the Centennial Exhibition at Philadelphia 
in 1876. 


January is invariably a light month in the matter of 
shipbuilding output, and this year the figures are below the 
average; but this fact carries no depressing insignificance as 
bearing upon the activity which exists in all the centres, According 
to the Syren, the work on hand is still abuadant for most part, 
while in certain districts, and with respect to certain firms, the 
stocks are full, and booking has been done ahead. Since the close 
of the year, however, and for some little time before, the falling 
away in fresh contracts has been painfully apparent. From the 
shipbuilders’ point of view this is, of course, unsatisfactory, but 
better this than a superinduced prolongation of the ‘‘ boom” 
of the autumn, which clearly enough had exhausted itself. The 
absence of inquiries for vessels for general trade or of the 
“tramp” order is a circumstance which confirms this, and is a 
premonition of continued dulness in placing new shipping. 


H.M. First-cLass cruisers Andromeda and Spartiate 
were originally intended to be constructed on identical lines in 
every particular. The Admiralty have, however, recently decided 
to introduce one very important modification on the Spartiate, 
which, if found to answer satisfactorily in her case, as it probably 
will, will mark the beginning of a new era in the construction of 
the decks of large war vessels. Hitherto on every class of ship, 
says the Naval and Military Record, except torpedo - boat 
destroyers and torpedo-boats, it has been customary to cover the 
steel decks with a layer of either fir or teak, varying between Yin. 
and 3}in. in thickness, according to situation. The steel decks of 
torpedo-boats and the like have been covered with a specially 
prepared material, called cortecine, and the experience derived 
from its use has apparently convinced the Constructive Depart- 
ment that it is preferable to wood for general use on ships of all 
kinds. It is usually laid on a thin layer of cement, and is said to 
have been found to be less liable to leak in hot climates. As it 
occupies less space it is also advantageous where head room is a 
desideratum. All the decks of the Andromeda are to be covered 
with wood, but on the decks of the Spartiate cortecine wil! be 
used, 


Tue well-known shipbuilders on the Tyne, Messrs. 
Robert Stephenson and Company, Limited, have definitely con- 
cluded negotiations with the Spanish Government for the building 
of a floating dock, to be located at the port of Olongapo, Philip- 
pine Islands. Thedock, which will be the largest yet constructed 
anywhere, is of the following dimensions :—-Length, 450ft.; width, 
over pontoons, 117ft.; depth to the top of side walls or girders, 
38ft. bin. The dock, when completed, will rest on a series of six 

mtoons, each of which will be between 13ft. and 14ft. deep. 

hese latter will be constructed of iron; while the side girders, 
which constitute the walls of the dock, will be of steel. The 
arrangement of the pontoons in the design is such that in the 
event of any of them getting damaged and requiring to be 
repaired, it can be temporarily detached from the rest cf the 
structure and floated on to the dock itself. The dock is intended 
to lift vessels up to 12,000 tons, and will have an equipment of 
four powerful pumping engines, eapable of pumping 12,000 tons of 
water in two hours. Though capable of taking vessels 500ft. long, 
the weight of which will be pretty evenly distributed over the 
whole of the structure, it is specially designed to lift vessels of 
the maximum weight—12,000 tons—the length of which may not 
exceed 300ft. In the latter case it is evident the pressure will be 
concentrated in a smaller area, and will, therefore, test more 
severely the stability of the whole. To give to the structure the 
necessary strength for resisting central pressure or distributed 
pressure with equal.certainty, special care has had to be taken in 
the designing. For convenience of shipment the dock is to be 
built in sections, which in due course will be sent out to Olongapo, 
where the structure will be finally put together and completed. 


THE Painton Electrical Steamship Company, of Provi- 
dence, Rhode Island, seem determined on giving |we slow-going 
Britishers ‘“‘ fits,” says the Syren. This month, some time, tests 
are to be made of an electric ship of such marvellous speed that it 
will, according to the glowing account from which our information 
is gleaned, ‘‘set the tongues of all the world wagging.” From 
private trials already made, it appears that there is ‘no 
doubt whatever of a 40-knot speed being attained.” We 
are to have practice, and not theory, in the form of a 
ship that will ‘‘speed across the ocean and away past 
Fastnet Light and the Lizard in less than three days!” By 
the use of the Painton system of electric motors it will be possible 
to obtain double the speed reached by steam at about half the cost, 
and with a plant that will occupy not more than half the space 
now required for ponderous marine engines. This maritime marvel 
has no fewer than fourteen screw propellers. Four of these are 
fitted at stated intervals along each side of the hull, aft, and three 
at like intervals along each side of the hull forward. Each pro- 
peller is driven by a motor inside the hull, and connected with the 
short length of shafting by which the propeller is rotated, the 
power for which is transmitted by wires from the generating 
machinery amidships, common to all the propellers. Here already 
is a realisation of that contingency of the near future alluded to 
recently, and feared by Mr. Thomas Mudd, of West Hartlepool— 
electricity compelling advanced steam marine engineering to ‘‘ go 
by the board.” Another feature claimed for the Painton 
system of propulsion is that ‘‘the screws tend to main- 
tain the equilibrium of the vessel at all times. When it pitches, 
there is no loss of motion, When the stern screws are idle, and in 
the air for a moment, the screws in the bow are working as usual, 
and exerting their tremendous lifting power to put the stern of 
the vessel back to its proper equilibrium. When the bow screws 
are out of water those at the stern perform a similar office. In 
this way the vessel is kept more nearly on an equilibrium than is 
possible in steamships.” 
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THE NIJNI NOVGOROD EXHIBITION. 


In our issues for January 22nd and 29th we illustrated 
and described the fine Corliss engine exhibited at Nijni Nov- 
gorod by Messrs. Hofner. Concerning other engines exhi- 
bited we shall have something to say in future impressions. 
Turning for the moment from engines to boilers, we may say 
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German modifications of the babcock and Willcox boiler. A 
curious feature in the design of all the Lancashire boilers 
shown is that both front and back ends are dished, instead 
of the front end being flat and riveted to an angle iron ring 
on the boiler shell. As the flues are most of them on Adam- 
son’s principle, this looks like a good time coming for some- 
one who will have to repair them. 








TWIN VERTICAL THUCHOF BOILER 


that in the section devoted to stationary and steamboat or 
marine boilers there were seventeen exhibitors, distributed 
thus:—St. Petersburg and Finland, five; Moscow, four; 
Warsaw and Poland, three; Nijni, two; Riga, Kiev, and 
Kharkor, one each. Of these, two Polish firms were quite up 
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to date, one of them in particular showing Lancashire boilers 
for 150 1b. working pressure, which for size and workmanship 
would do credit to the best English boiler makers. The St. 
Petersburg firms come next with some very good boilers for 
120 1b. working pressure. These remarks apply, of course, 


to normal boiler-making, Lancashire and marine boilers and 
welded and flanged work, as distinguished from water-tube 
boilers. 


A good many of these ‘latter were shown, mostly 





Mr. Alexander B. Bary, Moscow, exhibited three horizontal 
water-tube boilers, each of 2770 square feet of heating sur- 
face. 
lighting station of Siemens and Halske. These boilers are 
on a novel principle, the invention of Mr. Thuchof, technical 





STAMPED UNION 


manager of Mr. Bary’s business. They are made up of nests 


of tubes in three storeys; the tubes of each section terminate | 
at each end in a short drum, which has a front manhole | 


cover, giving access to all the tubes in the section at once. 
The front and back drums are joined by vertical branches to 
each other, and a cylindrical shell forming the steam space 
above. For larger sizes of boiler two or three of these 


systems are placed alongside each other, and joined by a | 


horizontal steam dome across the top. The furnace front is 





These are at work supplying steam for the electric | 





NOVGOROD EXHIBITION 
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gt up in the style of the Babcock and Wilcox boiler. Mr. 
Bary also shows a twin vertical boiler, each section of which 
has an internal cylindrical fire-box, with six double nests of 
cross-water tubes in it, or eighty-four tubes in each section. 
Opposite each nest of tubes there is a manhole in the outside 
shell for examination and cleaning. The two sections are 
joined by a horizontal cylindrical shell giving steam and 
water space, and the fire-boxes are joined by a flue tube. 
The firing is under one of the twin sections, and the products 
of combustion rise up the vertical fire-box, and, passing 
through the flue tube, descend by the other fire-box to the 
chimney flue. The above boilers are illustrated on this 
page. From 1890 to October, 1896, Mr. Bary has made 
505 horizontal boilers, with 472,717 square feet heating sur- 
face, and 429 vertical single and twin boilers, with 50,045 
square feet surface, all on Mr. Thuchof’s patent. The boilers 
are very convenient for packing and carriage, on account of 
the cylindrical form and light weight of the sections. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
THE annual general meeting of the members of the Institu- 
tion of Mechanical Engineers commenced on the night 
of Thursday, the 4th inst., in the hall of the Institution of 
Civil Engineers. Mr. E. Windsor Richards, the president, 
occupied the chair. The Council in their report stated that 
the number of names in all classes on the roll of the Institu- 
tion at the end of the last year was 2360, as compared with 
2271 at the end of the previous year, showing a net gain of 89. 
The receipts during the year were £7388, while the expendi- 
ture was £5215. The president, in moving the adoption of 
the report, said the erection of the Institution house on the 
site acquired at Storey’s-gate, Westminster, was now being 
proceeded with, and the Council had engaged to have it com- 
pleted in eighteen months. This was the jubilee year of the 
Institution, which was formed fifty years ago in Birmingham, 
and it was proposed to hold the summer meeting in the city 
of its birth. Preparations were in progress to mark the 
meeting as an auspicious occasion. The Institution was 
financially in a prosperous condition. Its capital was 
estimated at about £46,000; in 1895 it was £42,000, 
and in 1894 only £39,000. Alluding to the work of 
the Alloys Research Committee, he said it was admitted that 
everything must be done to bring scientific research into 
line with the practical application of knowledge to industry 
and commerce. The munificent gift to the nation of Mr. 
Ludwig Mond, and the bequest of the late Mr. Nobel, were 
only indications of the widespread demand for scientific 
investigation. This demand found expression in letters 
published in ths Times in August and September last, many 
of which were fortified by appeals that the example of 
Germany, where research had so long been encouraged, 
should be followed. The Institution had never lost sight of 
the importance of scientific researches, and the Council, 
| while fully alive to the necessity of economy at the present 
time, had voted a further sum of £250 to the Alloys Research 
Committee for extended investigations. The report was 
| adopted. The officers for the present year were then elected, 
| Mr. Richards being reappointed the president. Professor 
| W. C. Roberts-Austen, C.B., F.R.S., afterwards submitted 

the fourth report of the Alloys Research Committee, the 
| publication of which we commence this week. Papers were 
| read on “ Mechanical Propulsion on Canals,” by Mr. Leslie 
| Robinson, and on “ Partially Immersed Screw Propellers for 
Canal Boats,” by Mr. H. Barcroft. 








OrriciAL returns of the growing esparto industry show 
| that while the imports of 1896 indicate a slight increase over those 
of 1895, the hopes entertained down to the middle of the year that 
the twelve months would sum up a total not far short of the early 
nineties were not far wrong. There has been an important expan- 
sion in the imports. Scotland has again increased her consump- 
tion by taking 112,658 tons, or 60 per cent. of the entire import 
to the United Kingdom, and of this quantity 56,412 tons were 
Spanish and 47,334 Algerian. The other descriptions scarcely 
held their own in the North. The distribution of supplies in 
England does not show any appreciable change from 1895. A 
| fuller knowledge of the standard required by the British con- 
| sumer, and a better organisation in selecting, sorting, and baling 
have done away with probably 95 per cent. of the disputes which 
formerly characterised the trade, and the arbitrations during the 
past year have been few and unimportant. The importations for 
| the past twelve months were 187,298 tons; the previous yea 

186,408 tons; and in 1894, 184,960 tons, 
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THIRD-AVENUE SWING-BRIDGE, YORK 
OFrFy. 

Tur large and heavy swing-bridge shown in the accompany 
ing view is the new one built to carry Third-avenue, New 
York City, over the Harlem River. It replaces an older 
structure, which was so slow in operation as to cause serious 
interference with the traffic on the road and the river. The 
bridge is 300ft. long, and has four lattice trusses of the 
multiple-intersection type. The trusses are about 21ft. centre 
tocentre. Between each outer pair of trusses is a roadway 
for carriages, and between the middle pair is a roadway for a 
double-track electric tramway. Outside of each outer truss 
is a footwalk 9ft. wide, carried on cantilever brackets. The 
width of the bridge is 86ft. over all, and the trusses are 38ft. 
deep at the middle, and 20ft. deep near the ends. The total 
weight is 2500 tons, and this is carried by a turntable having 
a live ring of 80 cast-steel wheels, 24in. diameter and 12in. 
wide, running on a planed circular track 60ft. in diameter. 
The bridge is worked by a steam plant—in duplicate 
mounted in an engine-house, 24ft. by 64ft., over the roadway, 
and between the trusses. There are two oscillating engines 
of 50-horse power, and two boilers of 60-horse power, either 
of which can operate the bridge turning gear. There is also 
a dynamo supplying current for electric lights on the bridge. 
There are powerful electric signal lamps mounted on the top 
of the bridge, showing red lights when the bridge is closed t« 
traffic. Under each end of the span are four hydraulic rams, 
which raise and support the ends when the bridge is in posi- 
tion for street traffic. 

The top and bottom booms of 
section, the sides being of plates 20in. deep and jin. to 
lin. thick, with an outside flange angle iron at top and 
bottom of each side, while to these are riveted the lattice 
bars, with cover plates at the curved ends. The lower 
booms are of similar section, with cover plates on top and 
lattice bar connections on the bottom. The top booms 
of the trusses are connected by lattice girders 20in. deep, 
and also by diagonal lateral bracing. The floor beams are 
l5in. plate girders, 4ft. 2in. apart, resting on the bottom 
flange angles of the booms. These beams and the footwalk 
cantilevers have gin. web plates. On the floor beams are 
laid steel buckle plates, gin. thick for the roadways, and ,',in. 
thick for the footwalks. These are covered with concrete, 
upon which is an asphalt pavement. The lattice bars of the 
trusses are each formed of two angle irons; all the angle 
irons are 34in. by 6in., and 34in. by 7in., the thickness rang- 
ing from gin. to 4in. The horizontal distance between the 
meeting points of the lattice bars is 8ft. 4in. 

The operations for the releasing of the bridge by withdraw- 
ing the hydraulic rams, removing the locks, and raising the 
aprons and rail connections are all performed simultaneously, 
under control of the engineman, and the time occupied by 
these operations is only 12 seconds. The swinging can be 
done in about 100 seconds, so that the entire time for closing 
the gates to traffic and getting the bridge swung to its full 
opening is only two minutes. This speed of operation is 
made necessary by the very heavy traffic, the number of 
vehicles crossing the bridge averaging 5500 per day, while 
the bridge has to be opened for vessels from fifty to a hundred 
times per day. The tonnage of the river traffic is almost 
equal to that of the foreign-going shipping from the port of 
New York, and is likely to increase now that the Harlem 
Ship Canal is open for traffic. As the bridge is a low-level 
bridge, with a clear headway of only about 24ft., only small 
— and tugs with hinged smokestacks can pass under the 

ridge. 

The bridge was designed by Mr. Thomas Curtis Clarke, 
president of the American Society of Civil Engineers, and 
was built by the Phoenix Bridge Company. The structural 
work is mainly of open-hearth mild steel, with an ultimate 
strength of 56,000 1b. to 64,000 1b. per square inch, an elonga- 
tion of 25 per cent. in 8in., and a reduction in area of 50 per 
cent. at the point of fracture. 

_The centre or pivot pier is 68ft. diameter on top and 3Sft. 
high, its base resting on a timber caisson, filled with concrete, 
78ft. diameter and 20ft. high, with a hole 30ft. diameter at 
the middle. The caisson is octagonal, built of yellow pine 
timbers, except that oak was used for the cutting edges. 
The working chamber was an annular chamber, 24ft. wide 
at the bottom. The caisson was sunk by the pneumatic 
process through mud and gravel toa hard bearing about 50ft. 
below high water, and after having been properly settled and 
levelled up, it was filled in with concrete. The pier itself is 
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hollow, having a circular wall of masonry19ft. thick at the base— 
where the outside diameter is 74ft.—and 11ft. thickat the top, or 
coping—where the outside diameter is 68ft. The wall has an 
inner and outer face of stone, with a concrete hearting. All 
the masonry is of rock-faced ashlar, that below low water line 
—inside and outside—being of coursed limestone, while that 
above low water has limestone for the inside face and granite 
for the outside face. The concrete hearting is composed of 
concrete, having one and a-half barrels of Portland cement to 
one cubic yard of concrete. The other components are sand 
and screened gravel. The pier is protected against collision 
with vessels by a timber guard pier or fender pier, extending 
up and down stream. 

The end rest piers are of granite masonry 10ft. thick, 
reduced to 6ft. Jin. near the top to form the seats for the 
plate girders of the approach spans. Adjacent to each end of 
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horizontally - inclined, generating and internal circulatirg 
tubes. The generating tubes are either screwed into the 
vertical headers or coned in. In boilers where natural 
draught is used the water circulates through the tubes with- 
out assistance, but under a heavy air-pressure in the furnace 
the circulation of water is maintained by mechanical meane. 
The great peculiarity in these boilers is the formation of a 
pocket, or closed space, in the headers, so arranged that the 
whole flow of water, whether by forced or natural circulation, 
is compelled to pass through the lower tiers of generating 
tubes where the heat is most intense. Internal circulating 
tubes are used. The pump has, of course, very little to do, 
and consumes little power, a direct-acting steam pump is 
preferred, and is shown in position. It is beyond question 
that a great advantage is gained here,as the force of the 
current is sufficient to keep those tubes nearest the fire clean 
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WATER-TUBE BOILER WITH FORCED CIRCULATION 


the swing-bridge is a plate girder deck span of 115ft. These 
spans have nine plate girders 9ft. deep, 10ft. Gin. centre to 
centre, connected by horizontal and vertical diagonal bracing. 
On the top booms isa solid floor of transverse troughs or 
corrugated plates 4in. deep, which are filled in with concrete, 
and a layer of sand for granite block paving on the 60ft. road- 
way, and bluestone flagging for the two 12ft. sidewalks 
or footways. From these two fixed approach spans will 
extend masonry approach viaducts. The north ap- 
proach will be almost in line with the centre line of the 
bridge, but on the south the approach extends along the 
river bank in both directions from the bridge, the approach 
gradients being 1 in 33. The total cost of the work will be 
about £500,000. 








THE OKES WATER-TUBE BOILER. 





Tur accompanying engraving illustrates a water-tube 
boiler, with partial forced circulation, patented by Mr. J.C. R. 
Okes, of Ormond House, Queen Victoria-street. This boiler 
consists of rows of vertical tubes, to which are attached 


and tree from deposit. If the lower tubes are safe the others 
will easily take care of themselves. The circulating pumps 
will start with a very few pounds pressure when steam 1s 
being got up. 








THE ARGENTINE DESTROYER CORRIENTES. — In our issue of 
March 13th, 1896, we briefly mentioned, as being under construc- 
tion by Messrs. Yarrow and Co., of Poplar, for the Argentine 
Government, four destroyers of a new type, and in our issue of 
the 27th of the same month we gave a detailed description of 
these craft, showing wherein they differed from the ordinary type. 
The whole of these vessels have been completed, and with the 
exception of the Corrientes, have, we believe, safely reached 
Buenos Ayres. This vessel, however, which left London some few 
weeks ago, has been unable to complete her voyage to the same 
port, having been exposed to the exceptionally heavy weather 
which lately prevailed in the Bay of Biscay and elsewhere, during 
which she shipped tremendous seas, and had a very narrow escape 
from foundering. The vessel returned to Plymouth last week with 
her hull badly strained and leaking. She was — by the 
Board of Trade on Saturday last, and is to return to Poplar fer a 
thorough overhaul. The fact that she survived the gale is ample 
testimony to the wonderful sea-going qualities of these little craft. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions gy our 
correspondents. ) 








STERN TUBES AND PROPELLFR TAIL END SHAFTS. 


sin,—Concerning the large number of propeller shafts that have 
been broken within the last twelve months, to say nothing of the 
number previous to that, I think some attention should be invited 
to the subject. I should say the greatest number have broken 
inside the stern tube. I think there might be something done to 
obviate this to a large extent. In the first place, I do not know 
why the propeller tail shaft should be boxed up in a long tube, as 
is now the case. It may be claimed that it makes the stern more 
rigid, and a greater steadiment for the shaft. In my opinion a 
long tube is not required, as the stern of a well built ship requires 
no stiffening in any such way. What is very much more impor- 
tant is to be able to examine the shaft inside the watertight com- 
partment. On arrival in port, after a long run of twenty to thirty 
days, with a light ship and in bad weather, and racing all the 
voyage, it would be a most happy discovery to find that the shaft 
was all right ; but should there be a flaw it would be seen, and the 
remedy effected by putting in a new shaft. This timely examina- 
tion would, perhaps, be the means of saving {many anxious days, 
or might be months, and perhaps all the lives on board. What 
I suggest is that a short tube be put into the sternpost, the length 











spirit engines, the heating tube, the constant burning lamp, which 
have in the past been the causes of so much delay and loss of 
time, and of the bad opinion of such engines, has passed. 
Probably some of the foreign makers or their English representa- 
tive will reply to what apertains to spirit or essence engines. As 
you did so much to stimulate English engineers to enter into this 
industry, we must ask you to give us more time before condemn- 
ing the petroleum oil engine. BRITANNIA Co, 
Colchester, February Sth. 


[Our correspondents have apparently not read the concluding 
sentences of the article which they criticise. We have not referred 
to the heavy oil motor car, because there is no car of the kind in 
the market. In a private letter our correspondents suggest that 
ears driven by light oils should be called “spirit cars.” Unfortu- 
nately, the word spirit motor has already been appropriated for a 
totally different type of engine ; one of these was illustrated in our 
last impression on page 15,—Ep. E | 





Str,—If your correspondent ‘‘A Van Man” had lived sixty 
years ago he could have obtained exactly what he wants. The 
late Mr. Walter Hancock used sometimes to let out his largest 
steam carriage ‘‘ Automaton” for taking cricketing parties, &c., to 
the country. The ‘‘ Automaton” carried twenty-two passengers 
professedly at ten to twelve miles per hour, although she has 


3ULK HEAD 





A NEW STERN TUBE 


of bearings to be about 3} diameters of shaft, this tube to be made 
with a stuffing-box with a brass ring in, as shown, to be bolted 
on to face of box, the inner end of this ring to act as a butt for the 
lignum vit strips. Also a stuffing-box put on to the bulk head at 
fore-end of shaft. With this arrangement the shaft can be 
examined at any time between the brass liners, which, in most 
cases is where the shaft fails first. The shaft could also be lined 
up with lignum vite strips from the inside, thereby avoiding the 
expense of docking and drawing in shaft, which is a very great 
saving to shipowners. A bearing could also be put between the 
brass liners, which would considerably assist the lignum vite 
bearings. JOHN CLARKE, 

‘ Chief Engineer, s.s. Osborne, Glasgow. 





STEAM ENGINE EFFICIENCY. 
Sir,—Re Part II. of my paper, which you publish this week, 
I notice that you omit the principal diagram G altogether, and 
that you publish another diagram calling it G. The result is that 


travelled with a load at the rate of twenty-one miles an hour just 
to see what could be done. Mr. Hancock's late foreman told me 
—in the year 1871, I think, he died in 1886—that he would under- 
take to build steam carriages to order to any reasonable require- 
ments if it were not for the ‘Government opposition brought 
about by horsey people, none of whom had ever seen a steam 
carriage, and who knew it would put a stopper on to allow only 
four miles an hour, with other ridiculous regulations.” ‘‘ Why, we 
were free to do as we liked in Mr. Hancock’s time, and for our own 
sakes we took very good care that we annoyed no one, did not 
frighten horses or their drivers, no smoke or steam or machinery 
to be seen.” I really think Mr. Hancock’s success mechanically 
was largely due to his steady common sense, coupled with his well- 
known practical engineering skill in devising means to an end. 
Dangerous speeds were not his object; his long experience on the 
road taught him that ten to twelve miles an hour ought not to be 
exceeded as a rule. 

I should like to say something about ‘‘ ridiculous regulations,” 
but we have lately got a step forward in the matter, and ought to 
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the text must be quite unintelligible to readers. I enclose 
diagram G. The diagram you call G is really H. The copy you 
got must have been simply a proof copy, and this may account for 
the confusion. R. L. WEIGHTON, 
The Darham College of Science, Newcastle-upon-Tyne, 
February Ist. 





STEAM MOTOR CARS. 


Srr,—In the article upon above subject in last week’s ENGINEER 
you make some damaging assertions in reference to petroleum 
engines, which we think might apply to the petroleum engines as 
originally designed and to the existing spirit engines, but which 
do not apply to the latest improved petroleum oil engines. 

These do not require on an average more than ten minutes to 


{ 
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start, and this, we think, will compare very favourably with the | 


time of heating a boiler of similar power, and in ‘arger sizes the 
oil engine would start more promptly than steam engines. 

You make several assertions which appear to us as unfavourable 
to petroleum oil engines, as they only apply to spirit engines, or 
what is called petrol, which is a similar spirit. 

In writing upon petroleum oil engines, we would urge that it is 
unfair to makers of such to bring forward into prominent notice 
the disadvantages which only apply to spirit engines, and not to 
petroleum oil engines, 

Allusion is made to the transmission gear to replace the present 
methods of transmitting by gear-wheel or by belts; and you 
appear to infer that if a simple method cculd be devised to give 
any desired speed, from the highest to the lowest, by a simple 
movement, it might solve the problem of getting various speeds 
from an engine running ata minimum speed. This, we believe, 
has been accomplished, and although it has not yet been published, 
it soon will be. The difficulty of variable loads will thus be sur- 
mounted, 

As to carrying large quantities of oil, there will be no necessity 
for this with the oil ng, as oil is obtainable at cheap rates in 
any village, and probably at the roadside inns. 


In conclusion, we would urge that the evolution of the oil engine 
has been rapid and continuous, and we believe that the days of 
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; machinery of French design. . A. 
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be grateful. May I, however, suggest that you would ‘‘clear the 
air,” and at the same time instruct those engineers who may not 
have given the subject many years of thought, if you could find 
space to give a weekly portion of a reprint of the evidence given 
before the Committee of the House of Commons on Steam (ar- 
riages, 1831. One gets rather tired of telling people, and even 
engineers, about what has been done by a past generation, 1827 
to 1840. Our experiences with our own steam carriages up to 
1877 are not so important, because, after all, none of us did more 
—economy excepted, perhaps—than Walter Hancock, and we 
were stopped by the ‘ridiculous regulations” of those days. I 
am glad to be able to assure ‘‘'A Van Man” that the thing has 
been done by English engineers, and can be done by them 
again, at all events with steam, possibly with electricity—oil he 
declines. I have just seen a report that a small steam carriage 
has won in one of those absurd ‘ motor-car ”—so-called—races in 
France, and this, I presume, with steam carriage, engine, boiler, and 
H O. MACKENZIE. 
February 3rd. 





Sir,— Your 
prudent man. 


correspondent ‘‘Van Man” is certainly a very 
The storage of benzine in any bulk is a very dan- 


| gerous undertaking without first providing expensive and suitable 


| 


receptacles for such spirits. 

The oil engine has certainly an advantage over steam. One atten- 
dant can steer and drive it, but the peculiarity of the action of 
the motor renders it unsuitable for road work exceeding one ton 
paying load. The only type of mechanical traction that is suitable 
for heavy weights is the steam tractor. 

I have visited the Continent for the purpose of satisfying my 
requirements, but only to find that the prices were prohibitive, 
Just fancy paying £400 for what a pair #4 horses of £50 each are 
now doing. I have found that these tractors require very skilfal 


| manipulation, and that it is impossible for one man to steer a 


steam tractor and also to stoke a boiler. In our neighbourhood 
very good carters can be had for 18s. to 20s. per week. For the 
tractor a competent man is positively essential, and such a man’s 
wage would at least be from 25s, to 303, per week, and his atten- 
dant 16s, to 183, a week, and this it not all; it is impossible to 





assure a good and reliable service from one tractor, because of 
breakdown and repairs, 

This means the investment of £800 as against £100 for horse. 
flesh. If a horse becomes sick, another can be hired for a tem 0 
rary period ; but this would not be the case with mechanical 
traction of the present day. I am unable to see much commercial 
adoption under the above figures ; and unless these tractors can 
be produced at half their present price, | am inclined to belieya 
that the great sale of them that has been prophesied will lead to 
disappointment. Where is a business man who will sell his 
present rolling stock at a ‘‘given-away price” to buy another 
at eight times the original cost ’ 

The whole affair is reduced to finance. As far as the com. 
mercial world is concerned, it cares very little whether it is the 
horse or the motor that does the work, as long as it is done 
the cheapest while keeping pace with competition, Carnigr, 

Somerset, February Sth. 





Sir,—In answer to your correspondent, ‘‘ A Van Man,” Isling. 
ton, writing on e 122 of THE ENGINEER of January 29th, 1897 
we beg to say that if “A Van Man” will write or call on G. F, (. 
Des Vignes and Co,, Limited, 17, Victoria-street, 8.W., we should 
be in a position to help him to solve the problem which he has in 





mind. (For G. F. G. Des Vignes and Co,, Limited) 
February 10th, 8. H. Terry, 
NOTEWORTHY LOCOMOTIVES, 
Sin,—Mr, Archibald Sturrock’s letter to you with reference to 


my description of the old G. N. R. locomotive, No, 215, has caused 
me to experience some surprise, if not also consternation, [| can 
at least assure the veteran engineer that my brief account of his 
engine was based on what seemed to be conclusive authority, and 
he must admit that, in view of the following circumstantial notes, 
my remarks had sone foundation of reason. 

In the first place, my drawing of the engine—Fig. 5, page 114, 
ante—was finally corrected for details by means of a copy of a 
photograph, purporting to represent the engine as originally built 
by Messrs. R. and W. Hawthorn, and delivered tothe G. N. R (Co, 
in August, 1853, in which photograph there is every appearance of 
the four leading wheels having their axle boxes sliding in hora- 
plates attached to the exceptionally solid frame slab of the engine, 
Sscondly, I have authority for saying that the builders recently 
wrote, in answer to a question, that ‘‘it certainly was not a bogie 
engine as originally built.” Thirdly, I have been given to under. 
stand that, when first put on the metals, No, 215 was notorious on 
account of the difficulty experienced in going round curves, 
presumably owing to the length of rigid wheel base, and that, as 
a consequence, the frames were cut, and a bogie inserted to carry 
the leading end. The conversion so far effected its purpose that 
her driver afterwards said that ‘‘ she was no good till she had the 
bogie,” the remark being presumptive evidence that at first she had 
rigid framing throughout. And, as a final confirmation of this 
reputed conversion, the large sheet of drawings sent to the Chicago 
Exhibition in 1893 by the G. N. R. Co, showed No, 215 as she was 
on the 6th of August, 1853, without any sign of a bogie frame 
under her front end. 

If, with such a collection of corroborative information, I have still 
given a wrong impression of this noteworthy locomotive, | can 
only express my regret to its designer. In that case, also, it is 
evident that my drawing must be incorrect. If that be so, will 
Mr. Sturrock supply the original drawings from which No, 215 was 
built, so that the matter may be settled once and for all, and 
another point in locomotive history be — arrived at. I am 
sure, Sir, that if he will do so, and you will kindly reproduce the 
drawings, a large number of your readers will be greatly pleased, 
not the least so being your contributor, Gro, FREDK, Brno. 

February 6th. 





Str,—The directors of the Great Western Railway Company 
have presented to the railway department of the South Kensington 
Museum the noteworthy engine named North Star. This cele- 
brated locomotive was designed and constructed by Robert 
Stephenson and ('9., being No. 150 in their books. It was built to 
run upon a 6ft. gauge American railroad, and was actually sent to 
New York ; however, as stated by Mr. Stephenson in the gauge 
report, it was returned, altered to the 7ft. gauge, and sent to the 
Great Western Railway. 

It was delivered to the Great Western Railway Company in 
December, 1837, being the first engine on the line, and No, | in 
the books, This engine, after running 429,000 miles, rested from 
work, and has since been carefully preserved at Swindon. It 
is certainly most generous of the Great Western Company to 
present such an important link in railway history, and it is to be 
hoped the South Kensington authorities will lose no time in having 
the valuable gift conveyed from Swindon to London, and placed in 
position in the museum. CLEMENT E, STRETTON, 

Leicester, February 8th. 





Srr,—I have no desire to find fault with Mr. Bird’s interesting 
article on this subject, but I do not altogether agree with him 
when he says that the heating surface of a locomotive may vary 
from 1000 square feet to as high as 1500 square feet without 
‘‘ apparently” affecting the steam supply. In the case of the 
Great Northern eight-footers—to which your contributor refers— 
they were, as has been elsewhere pointed out, designed by Mr. 
Stirling to give certain results, and those results have in every 
way been fully realised. The same remark applies to the majority 
of our locomotives. So far, therefore, we must unquestionably 
allow that the engines are, logically, thoroughly successful and 
efficient machines. But of onething I am perfectly sure, and 
it is that so long as we only enlarge the cylinders with a view to 
obtaining greater power, and retain the normal sized boiler as 
used hitherto for smaller cylinders, we shall never get anything 
like the proper amount of work out of our single expansion 
engines. By raising the boiler centre to 8ft. 6in,, and confining 
ourselves to a naximum of, say, 7ft. for driving wheels, a boiler of 
fairly adequate dimensions could be got in. 

90, Cloudesley-road, Islington, F. W. BREWER, 

London, N., February 10th. 





THE BERTRAND-THIEL OPEN HEARTH PROCESS. 


Str,—Replying to the kind invitation in yours of the 5th inst., 
it may be submitted p 

(1) In both acid and basic Siemens practice, when working the 
pig and ore process, it is usual when calculating the loss to neglect 
the iron in the iron ore used, and to speak of the loss of iron on 
the pig and scrap used. , 

Following this custom, charge 84,456 contained of pig and scrap 
385 ewt., producing 368 ewt. of ingots = loss 4°5 per cent.; charg 
84,463 contained of pig and scrap 385 cwt., producing 371 cwt. of 
ingots = loss 3°7 per cent.; charge 84,488 contained of pig and 
scrap 321 ewt., producing 314 ewt. of ingots = loss 2 2 per cent.; 
charge 84,499 contained of pig and scrap 314 ewt., producing 
313 ewt. of ingots = loss 0°4 per cent.; the loss being calculated 
on the amount of ingots produced from 100 of pig. 

The money value of the above, taking pig and scrap at 40s, and 
60s. per ton respectively, was 84,456, 22°53.; 84,463, 18 63.; 84,488, 
9°7s.; 84,499, 1°7s. 

This loss should not have been swallowed up by the value of ore 
used, otherwise neither acid nor basic Siemens could thrive and 
exist as they do, their existence and thriving being largely—ver, 
largely—due to the gain in iron from iron ore, as compared wit 
no such gain in the Bessemer processes, r 

If we examined the slags of $4,499, we find that too much iron 
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was in the slags, viz, 196 percent. iron in the slag from the 
primary furnace, and 22 per cent. iron in the slag from the finish- 
ing furnace when tapping the steel; an amount of iron both 
unnecessary and undesirable. ‘ ; 

It is submitted that the Bertrand-Thiel process as carried out is 
far from porfect—see pages D and 18 of Part I. of my paper. 
When no scrap is used, when sufficient and yet not too much oxide 
of iron and lime are used, with sufficient heat to enable—as here- 
tofore in this process—all the ore and lime to be charged before 
the pig, and yet always have fluid metal, then if the pig contains 
a total of 5 per cent. silicon and phosphorus, 100 of such pig will 
nroduce probably not less than 110 of ingots. This gain has 
hitherto been masked by the loss on melting the scrap—see page 17, 
art II. 
‘Let Messrs. Bertrand and Thiel weigh the metal from the 
primary furnace, when the above conditions have been fulfilled, 
und you, Sir, I hope, will publish the weights. 

| do not propose to write another paper on the subject, although 
quite admitting that more slag analyses were desirable—very 
desirable. Others must now take up their share of the not incon- 
siderable labour and expense involved in the preparation and 
distribution of an admitted elementary paper like mine. 

Hampstead, N.W., February 9th. Percy C, GILCHRIST, 





THE CAMBRIAN ENGINE ALBION. 


Six, —Your correspondent Mr. Sekon gives on page 140a brief 
history of that interesting freak, the Cambrian engine Albion, Is 
he not, however, misinformed with respect to the connection of 
thisengine with the M.S. and L. R, Co.’s stock! The Albion was, 
| believe, bought by a contractor at Penistone, and may possibly 
have been worked on that railway, but did not become the property 
of the railway company. Would not that account for the fact 
mentioned by your correspondent, that the M.S. and L.R, Co, can 
furnish no particulars of the engine’ With regard to the Midland 
tailway, | think your correspondent will find that the engine was 
ran on a trip from Leeds to Derby—but not to Birmingham-and 
that the inventor offered her to the M. R. Co., at headquarters. 
They, however, appear to have treated the offer with scarcely 
disguised amusement. At all events, the engine wasreturned with 
thanks. By the way, there is an obvious slip in detailing the 
dimensions, the leading wheels necessarily being of the same 
diameter as the driving wheels, 5ft. 6in., and the trailing wheels 
sft. 9in. GEO. FREDK. Bren. 

February 8th. 





THE TURBINIA. 

Str,—We have noticed in some papers a statement that the 
Turbinia is not able to go astern. We do not know from whence 
this statement has arisen, and as it is incorrect, we should feel 
mich obliged by your contradicting same in one of your issues. 

(For the Marine Steam Turbine Company, Limited), 
Rich, SMITH, Secretary. 
61, Westgate-road, Newcastle-upon-Tyne, 
Febraary 10th. 





RAILWAY SPEEDS. 

‘* Running Shed” understates his case. If a train runs 
five miles at an average speed of 40 miles an hour, it takes 7} 
minutes to run that five miles, Therefore, if it is to do 10 miles in 
10 minutes, it must run the remaining five miles in 2), minutes, or 
atan average of 120 miles an hour. This is clearly impossible. 
Five minutes at 40 and five at 80 would, of course, give an average 
of 60, or ten miles in ten minutes. I daresay this is what ‘‘ Run- 
ning Shed” meant. JAMES TYLER, 

Cambridge, February 6th. 


A DISCLAIMER. 

Sir,—Having noticed a newspaper paragraph relating to the 
registration of ‘‘The Maxim Motor Company,” capital £7, for 
motors, launches, flying machines, &c., and having received several 
communications relating to the same, I beg to state that neither 
myself nor my associates have any connection whatsoever with the 
said company, neither have we authorised anyone to exploit the 
motors which we are now making. The seven shareholders whose 
names appear as organisers of this company are completely un- 
known to me. Hiram 8. Maxio, 

Queen's Gate-place, S.W., February 4th. 


(For continuation of Letters see page 174.) 








ELECTRIC INTERLOCKING THE BLOCK AND 


MECHANICAL SIGNALS ON RAILWAYS. 
By F,. T, HoLirs. 
(Continued From page 149.) 


Syles’ electric interlocking.—I now come to the description of the 
system which the directors of the Great LKastern Railway, 

recognising the rapid growth of their enormous suburban traffic, 
and being determined to afford every protection that the combina- 
tion of electrical and mechanical apparatus can give, to safely and 
expeditiously deal with this traffic—have thought fit to adopt, at a 
cost of little less than £25,000, over practically the whole of their 
sabarban lines, Sykes’ complete system 
of double line lock and block requires 
three line wires, in addition to the wire 
for the treadle, or rail contact, circuit. 
Figs, 8, 10, 11, and 12 show the instru- 
ment in the form used upon the Great 
astern Railway for ordinary through 
working. There are three strong rods— 
see Fig. 9—connecting the locking instru- 
ment with the signal lever. One is the 
actnal locking rod; the second is the 
switch rod, which, by the motions of 
the lever, connects in one position (signal 
“Oa”), the line wire to the locking 
coils; and in the other (signal ‘‘ Off”), 
the rail contact wrie to the locking coils, 
and puts the line direct to earth ; whilst 
the third is the rod which actuates the 
“Train accepted,” and ‘Train on” discs, 
and prevents plunging to accept another 
train until the signal lever has been 
taken off and again put to danger. 
Fig, 9 shows diagrammatically the con- 
nections between the instrument and 
the lever, so that the effect of the 
different motions may be clear. The electrical connections minus 
the semaphore coil are also shown, to better illustrate the method 
ot operation, 

_ The locking instrument coils 1 are fixed upon soft iron prolonga- 
tions of a powerful compound permanent magnet 2, and the 
armature 3, in the ‘‘ locked ” position—as shown—is held up to the 
cores of the coils by magnetic attraction. The coils are wound, or 
the circuits joined up, in such a direction that a strong current 
from the line neutralises the magnetism induced by the permanent 
magnet, and the armature 3—which forms a portion of an angle 
piece 4, with its axis at 5—pressed away from the cores by a strong 
adjastable ‘ push-off ” spring 6, is discharged ; and the small wheel 
‘on the opposite arm of the angle piece 4, sliding from under- 
neath the catch piece 8—attached to the locking rod 9—allows the 


oo ud before the Institution of Electrical Engineers, January 28th, 





rod to fall, and in doing so it raises the lock 10 out of the slot 11] 
and thus releases the signal lever 12. With this diagram—Fig. § 
—all the operations may be followed. We will assume that the 
lever and the locking instrument, which is really the receiving 
portion of the apparatus, are at station “A ;” and the plunger 
13, battery spring 14, switch hook 15, battery 16, and ‘Train on” 
apparatus 17—in a similar complete instrument—are at station 
‘B,” the rail contact 18 being a train’s length ahead of the start- 
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ing signal at A.” ‘‘A” has a train, and gives the ‘Is line 
clear’” signal to station ‘‘ B” on the block bell. If the section is 
clear, and his starting or section signal has been put to danger— 
he cannot do so without—‘‘B” plunges, indicating to himself 
‘Train accepted” by the disc 21 at the lower aperture 22 in the 
screen 23, and his plunger 13 becomes locked. This plunger joins 
the battery 16 to the line, but without breaking down the “ Train 
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releasing the armature and allowing disc H to fall in front of the 
“Train accepted ” dise 21—indicates to himself ‘Train on,” and 
to “A” “‘Line blocked,” by raising the small semaphore arm. 
Should, however, ‘‘ A” have omitted to give ‘‘Train entering sec- 
tion” to “* B,” the act of putting his signal to danger behind the 
train at ‘‘ A” gives ‘Train on” to ‘‘B” through the tripping piece 
24 on the switch rod 20 pressing against the spring 25 in passing it, 
and thus momentarily breaking the line circuit. After the train 
has passed “3” and the signal has been put to danger, the switch 
hook 15 is turned back off the plunger 13, and the putting back of 
the signal lever 12 again raises the rod 27 carrying the “‘ Train 
accepted ” disc 21—see Fig. 11—and the “Train on” disc H is also 
raised by the little rod 28 on the top of rod 27, Fig. 9; the ‘‘Train 
on” disc is afterwards held up electro-magnetically by the coils 17 
and the small battery 26, 

The Sykes apparatus was originally joined up to transmit a 
positive current to unlock the lever ; but, in view of possible light- 
ning effects, I have recently had this reversed, so that a strong 
negative current unlocks the lever, and a constant positive current 
is required to indicate ‘‘ Line clear.” A constant negative current 
such as might be due to a contact, if strong enough to unlock the 
instrument, would indicate ‘‘ Line blocked.” Lightning currents 
are,{I think, generally positive currents, and, therefore in the wrong 
direction for unlocking the instrument when thus joined up. If, 
however, a momentary current, such as might be due to contact, 
or possibly lightning, shouid unlock the instrument, it would only 
alter the block indication momentarily, and this would immediately 
resume its previous indication. A disconnection of the line, or 
the line to earth, would indicate “‘ Line blocked,” and of course 
leave the lock unaltered. If, whilst the line is indicating ‘‘ Line 
clear,” and after the lock has been released as the box in the rear, 
and the instrument in advance indicates ‘‘Train accepted,” the 
line wire was disconnected or put to earth, it would alter the 
indications of the instrument to “‘ Line blocked ” at the rear box. 
It will be seen that, although these are merely minor points, they 
are all in the direction of safety. 

Now it must be obvious that if, in putting the lever back in the 
frame, the armature is not lifted close up to the poles of the mag- 
net—and the small wheel 7 under the catchpieces 8 of rod 9—the 
rod will fall, and the lever be unlocked. This is a somewhat rare 
fault, butin order to prevent it, the rcd must be adjusted to give a 
certain overlift so that the wheel goes completely underneath the 
eatch 8, and the armature be held tightly up to the magnet by 
the lifting piece 29, which is provided with a buffer spring to 
prevent any violent impact of the armature on the cores of 
the coils. If this overlift was always given such a fault would 
never occur. But I was not satisfied with this, and I have had all 



























































































































































on” circuit, the latter, during the act of plunging, getting earth 
from the stop 174. The current transmitted releases the lock 10 at 
‘* A’ as explained, and indicates by a disc 18 carried on the rod 9 
‘* Free,” 
lowers his starting signal, and this operation has the effect of rais- 
ing the locking rod 9, lowering the switch rod 20—Figs. 9 and 12 
—connecting the rail contact circuit to the locking coils 1, and the 
line to earth direct. 
into another slot 21 in the tappet 22 of the lever, back-locking the 
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same in the ‘‘off” position, and indicating ‘‘ Locked” on the | 
instrument. 
[ may here explain that on the Great Eastern Railway we have | 
so arranged this slot in the tappet that, although the lever cannot 

be put right back, so as to allow of another train being accepted, 

it can be put sufficiently back to throw the signal to danger in case | 
cf emergency. On the train leaving ‘‘A,” ‘‘Train entering sec- 
tion” is given on the bell to ‘‘ B,” and on its passing over the rail 
contact 18 the circuit is closed and the back lock is released, the 
signal put to danger and relocked, and the line wire again con- 
nected to the locking coils 1, the rail contact circuit being left dis- 
connected, In response to the “Train entering section” signal, 
‘*B” turns the switch hook 15, which, breaking the line momen- 





tarily—by separating the two springs 14 and 14., and thus, coil 17, | 





he signalman at ‘‘ A” then pulls over the iever 12 and | 


At the same time lock 10 has again dropped | 
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the instruments fitted with a simple device on the locking rod 9, 
compelling this overlift, by making it impossible to plunge to accept 
a train unless not only the signal is at danger, but locked in that 
position. If, therefore, it falls to ‘‘ Free” when the lever is put 
back, the signalman is compelled to raise the rod with his hand, 
and so lock it. It was pointed out that the signalman could then, 
if he chose, by pressing the plunger whilst in the act of raising the 
rod plunge without being locked. I should hardly think he would 
try to do this; still a small cavity was then cut in the plunging 
piece, to so coincide with this safety device that this cannot now 
be done 

Fig. 12, shows diagrammatically how this is effected, and a 
specimen is on the table. A is the locking blade attached to rod 9 
—Figs, 10 and 11—held up by the small wheel 7, engaging under the 


| the catch piece 8 at the same time that the armature is held up by 
| the permanent magnet. 
| metallic friction piece B, binding against 


blade A is attached a 
, but free to move inde- 
pendently to the extent allowed by slot C. The friction piece B 


To the locki 


| has a projection D to engage in the cavity E of the angle piece F, 


which is part of the plunger for transmitting the current to un- 
lock the controlling signal at the box in the rear. Now, as shown 
in Fig. 12a, the instrument is in the locked _. and the angle 
piece F, coinciding with the cavity between D and the upper portion 
of a slot G, in the locking blade A, is free to allow the plunger to be 
operated—that is, so far as the locking blade is concerned. If now 
the lock is discharged, the blade A and the friction piece B fall 


| into the position shown in Fig. 128 ; when they are again raised 


to the locked position the overlift is given as shown in Fig. 12c, 


| where D is shown engaged in cavity E of the angle piece F, and 


the catch piece 8 is raised a corresponding distance above the wheel 


| —which is also the measure of the overlift—and isa little beyond 


the point where the armature “clicks” on the pole piece of the 
magnet, Blade A is then allowed to fall so that catch piece 8 again 
rests upon the wheel, and the projection D of the friction piece B 


| is then clear of the plunger angle piece F, as shown in Fig. 12a. 


If the cavity E were not cut in angle piece F, the upper portion of 
D would engage with the bottom of the angle piece when the 
plunger was pressed in by the hand, and thus, by wriggling the 
plunger and the rod, plunging would be possible whilst the lever 
was still unlocked, 

(To be continued.) 








On Friday, the 29th ult., the Eastville branch of the 
Bristol tramways system was formally inspected by Major Cardew 
on behalf of the Board of Trade, prior to the conversion of this 
section from horse to electric traction. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 





AUSTRIA.—GEROLD AND Co., Vienna. 
CHINA.—KELLY AND Wass, Lp., Shanghai and Hong Kong. 
FRANCE.—Boyveau AND Ouaviiter, Rue de la Banque, Paris. 
GERMANY.—AsHER AND Oo., 5, Unter den Linden, Berlin. 
A. Twerrweven, Leipsie. 
INDIA.—A. J. Compripar anp Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
ITALY.—LOESCHER AND Co., 807, Corso, Rome. 
Booca Freres, Turin. 
JAPAN.—KELLY AND Watsu, Lp., Yokohama. 
RUSSIA.—C. RickER, 1h, Nevsky Prospect, 8t. Petersburg. 
g, AFRICA. —Gorpon anv Gorcu, Long-street, Capetown. 
R. A. THOMPSON AND pee 88, Loop-street, Capetown. 
: C. Jura anv Co., , Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GorDON AND Gorcn, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Bydney; 862, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZHALAND.—Upron anv Co., Auckland. 
Crate, J. W., Napier. 
QANADA.—Monrrxat News Co., $86 and 388, St. Jumes-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InteRnational News Co., 88 and 85, 
Duane-street, New York. 
Susscerption News Co., Chicago. 
STRAITS SETTLEMENTS.—Keviy anp Watsu, Lp., Singapore. 
CEYLON.—Wisavartna anv Co., Colombo. 
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letters to be addressed to the Bditor of Tur ENGINEER. 





Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do vot comply with these 
instructions. 

*.* All letters intended for insertion in Tue ENGINzER, or ini: 
questions, should be accompanied by the name and address of the writer, 
not necessarily for lication, but as a proof of good faith. No notice 
whatever can be en of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must, 
"therefore request correspondents to keep copies. 


REPLIES. 


Write to the Secretary, 25, Great George-street, Westminster. 
- ‘echnical College.)—Try the Headland Battery Company, 12, Pall 
, 8.W. 


ee 


A Mal 
J. W. G.—There is no such locomotive testing plant in this country. A 
full description of the Purdue testing plant we have already published. 
W. anv Co. (Frome.)—You will find a good many illustrations of guns in 
the treatise on “Service Ordnance,” published by Eyre and Spottis- 
woode, but the 12in. Majestic guns are not in it. We described fully 
the Prince George, sister ship to the Majestic, in our issue of December 
18th, 1896, and both the 6in. and 12in. guns are illustrated in it. 
G. A. (Paddington.)—The great crane at Woolwich can lift 150 tons, not 
1000 tons. Nominally it is a 100-ton crane. We are unable to say what 
is the most powerful crane in the world. Much depends on the 
definition of the word “crane.” A crane lifting two tons at the end of 
a long jib may be in a sense far more powerful than a crane lifting 
three times the weight at short radius. 
J. C. 8. (Bury St. Edmunds.)—Several books have come out since then. 


A new edition of Eissler's book has been published quite lately. We 
ean strongly recommend a book on “ Nitro Explosives,” by P. C. 
Sanford—Crosby Lockwood and Co.—which was reviewed in our 


columns on July 3rd, 1896. It is a quite inexpensive work. 
Percis.—Cast and Wrought [ron Bridges,” by Humber, publishers, Crosby 
Lockwood and Co ; “ Bridges,” by Sir B. Baker, by Johnson, by Grover, 
and many other authors, published by Messrs. Spon. ere is, in 
short, a small library of excellent books on the subject. It is quite 
impossible to advise you about books on boilers unless you say what 
class of information you want. 


INQUIRIES. 


CHIMNEY SHAFTS. 
an any of your readers inform me how to calculate the size of 

y shafts for chamber cement kilns ? E. C. 
February 10th. 





CALCIUM CARBIDE. 
Sir,—Will any reader give me the names and addresses of manu- 
facturers of plant for the production of calcium carbide ? G. 
Wolverhampton, February 10th. 


MACHINE FOR DECORTICATING RAMIE. 
Sir,—Will some reader kindly give me the name of a manufacturer 
who is making a machine to decorticate Ramie—China grass ? J. R. 
London, E.C., February 8th. 








MEETINGS NEXT WEEK. 


IMPERIAL InstITUTE.—Monday, February 15th, at 8.30.: MIlustrated 
Lecture, ‘“‘Sixty Years of Submarine Telegraphy,” by Professor W. E. 
Ayrton, F.R.S. 


SELF-PROPELLED TRAFFIC AssOcIATION, LIVERPOOL AND DistTRIcT CENTRE. 
—Tuesday, February 16th, at 8 p.m.: Paper to be read, ‘‘ Compressed Air 
as a Motive Force for Road Vehicles,” by Mr. Rhys Jenkins, M. Inst. 
Mech. E. 

tovaL Mereoro.ocicaL Socrety.—Wednesday, February 17th, at 
7.30.: Papers to be read, ‘‘ Report on the Phenological Observations for 
1896,"" by Mr. Edward Mawley, F.R.H.S., President. ‘‘ Results of Obser- 
vations on Haze and Transparency near Haslemere, Surrey,” by the Hon. 
F. A. Rollo Russell, M.A., F.R. Met. Soc. 

THE INsTITUTION OF JuNIOR ENGINEERS.—Tuesday, February 16th, at 
8 p.m.: Lecture II. of a special course of six on “ Dynamo Design, 
Construction, and Working,” by Mr. F. A. Nixon. Saturday, February 
20th, at 3 p.m.: Visit the Metropolitan Fire Brigade Headquarters, 
Southwark Bridge-road, 8.E., by the invitation of Commander Wells. 
Tue InstiruTIoN or Civit Enornerrs.—Tuesday, February 16th, at 
8p.m.: Paper to be further discussed, “Cold Storage at the London 
and India Docks,” by Mr. H. F. Donaldson, M. Inst. C.E. Thursday, 
February 18th, at 2.30 p.m.: Students visit the Locomotive Works of the 
Great Eastern Railway Company, Stratford. 

Society or ArtTs.—Monday, February 15th, at 8 p.m.: Cs antor Lectures. 
‘The Industrial Uses of Cellulose,” by Mr. C. F. Cross, F.C.S. Tuesday, 
February 16th, at 8 p.m.: Foreign and Colonial Section, “ The Progress 
of Canada during the past Sixty Years of her Majesty's Reign,” by Mr. 
Joseph G. Colmer, C.M.G. Wednesday, February 17th, at 8 p.m.: Paper, 
‘Light Railways,” by Mr. Everard R. Calthrop. Thursday, February 


18th, at 8 p.m.: Howard Lectures. “The Mechanical Production of 
Cold,” by Professor James A. Ewing, M.A., F.R.S. 

tovaL InstirvuTION oF GREAT Britatn.—Tuesday, February 16th, at 
8 p.m.: Lecture V., ‘‘ Animal Electricity,” by Professor A. D. Waller, 
M.D., F.R.S. Thursday, Febuary 18th, at 3 p.m.: Lecture II., ‘‘ The 
Problems of Arctic Geology,” by Mr. J. W. Gregory, D. Sc., F.R.S. 


Friday, February 19th, at 9 p.m.: Discourse, ‘‘ The Approaching Return 
of the Great Swarm of November Meteors,” by Mr. G. Johnstone Stoney, 
.A, D. Se., F.RS., M.R.I. Saturday, February 20th, at 3 p.m.: 
Lecture IL., “‘ The Growth of the Mediterranean Route to the East,” by 
Mr. Walter Frewen Lord. 
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DEATH. 


On the 7th inst., at his residence, Strangeways, Manchester, JoHn 
FAULKNER, aged seventy-three. 
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THE MAXIM-CORDITE CASE. 


ONCE again has a noted case concerning the originality 
of the Government explosive known as cordite, and the 
fairness of its manufacture without fee or licence, come 
before the Courts for trial and settlement. At the time 
when this article is being written only the opening of the 
inquiry has taken place, and the development of the 
plaintiff's side is still in progress. It would, therefore, be 
manifestly improper either to discuss the merits of the 
quarrel or to indicate its probable career and upshot, and 
we must confine ourselves to a description of the points 
at issue and an account of the battle as far as it has gone. 
In order to appreciate the present position it is neces- 
sary to recall the course and outcome of the previous 
trial of Nobel v. Anderson. This great struggle was 
undertaken it will be remembered, by the late Mr. Nobel 
with the object of showing that his patented explosive 
known as ballistite anticipated the invention of cordite. 
Both powders are of the ‘‘smokeless” type, that is to 
say, they burn with such an approach to completeness, 
and yield, moreover, so insignificant a proportion of solid 
products, that their explosion gives rise to a negligible 
quantity of opaque suspended particles. Both consist 


nitrated cellulose can be mingled with nitro-glycerine 
to produce a colloidal material named by him ‘“ blast- 
ing gelatine.” The essential point of difference is that 
whereas ballistite is prepared from nitro-glycerine and 
a grade of nitrated cellulose less highly nitrated 
and more soluble than ordinary gun-cotton, cordite 
is made from nitro- glycerine and cellulose which has 
been fully nitrated and has attained the properties of 
true gun-cotton. The Court—Mr. Justice Romer—dis- 
covered sufficient difference between the two materials to 
pronounce that ballistite did not constitute an anticipa- 
tion of cordite, and that the latter could be made without 
infringing Mr. Nobel's patent. It was decided that the 
fundamental invention of blasting gelatine did not control 
subsequent inventions in which a similar material was 
prepared from ingredients discernibly different from those 
of the former. It follows logically that the patent for 
any explosive made from nitrated cellulose and nitro- 
glycerine must be judged on its merits, and is not a mere 
tributary of any “ master patent.” Thus the present 
case about to be described became possible. 

The action is formally set down as ‘‘ The Maxim-Nor-. 
denfeldt Guns and Ammunition Company, Limited, and 
Hiram Stevens Maxim v. Anderson.” Both Mr. Maxim 
and the company as assignees of the patent are involved 
on the one side, while Dr. Anderson, Director-General of 
Ordnance Factories at Woolwich, representing the 
Government, is the nominal defendant. Mr. Maxim’s 
patentis No. 4477, of March 14th, 1889, and he claims that 
it has been infringed by the manufacture of cordite at the 
Government factories, and asks for damages, royalties, 
and an injunction. Of course,in any event, the manu- 
facture of cordite could be legally continued, for it 
is a prerogative of the Crown that all patents granted 
in this country can be used by the Crown, irrespective 
of the patentee’s consent; due payment of compensation, 
to be fixed by the Treasury, shall, however, be made to a 
patentee whose property is thus ‘‘conveyed.” The 
arrangement sounds a little one-sided, having regard to 
the fact that the buyer of the property fixes its price. 
Notwithstanding this, some such right on the part of the 
Crown is necessary, and in practice great hardships from 
its exercise rarely result. In ‘the present instance it is 
probable enough that should Mr. Maxim win his case, an 
amicable and equitable adjustment of his claims will be 
arrived at, and that all reasonable profits which should 
accrue to a successful patentee will be paid. Meanwhile, 
the victory has yet to be secured. 

Towards this end Mr. Fletcher Moulton opened the 
plaintiff’s case with much learning and ingenuity. It 
appears that in 1888 Mr. Maxim conceived the idea of 
uniting nitrated cellulose and nitro-glycerine to form a 
smokeless powder. His device differs from that of Mr. 
Nobel in that the nitro-cellulose used is of the most 
highly nitrated class—that it is, in short, true gun-cotton. 
The incorporation of this substance, which is itself in- 
soluble in nitro-glycerine, is effected by the use of a 
solvent, in which both gun-cotton and nitro-glycerine are 
soluble, viz., acetone. This solvent is that used to bring 
about the blending of the ingredients of cordite. Further, 
an oil is to be added in small proportion. The oil pre- 
ferred in the specification is castor oil, whereas in cordite, 
for which an oleaginous addition is also used, vaselene is 
employed. Mr. Moulton contended that as the patent 
did not restrict the patentee to the use of castor oil, but 
allowed the use of other suitable oil, it was open to 
Mr. Maxim to employ such other oils, whether of 
vegetable, animal, or mineral origin, the last - named 
clearly including vaselene. The function of the oil 
appears to be that it favours the production of a plastic 
mass, and castor oil is mentioned as preferable by the 
patentee because it contains a larger percentage of oxygen 
than does any other oil. The alleged advantage of this 
extra oxygen can only be understood by considering the 
nature and composition of the chief active constituents 
of both cordite and its rival, viz., gun-cotton and nitro- 
glycerine. Even the most highly nitrated form of gun- 
cotton, composed mainly of hexa-nitrocellulose, does not 
contain enough oxygen for the complete oxidation of its 
carbon and hydrogen. Nitro-glycerine, on the other hand, 
contains more than enough oxygen for the like purpose. 
It follows that a mixture of the two substances can 
be so contrived that there is just enough oxygen to 
go round, assuming complete combination to take place. 
Now the normal proportions in cordite are 58 per cent. 
of nitro-glycerine and 37 per cent. of gun-cotton, while in 
Mr. Maxim’s powder the quantities are stated to be 
about 10 per cent. and 90 per cent. It will be seen that 
in the latter powder, containing a smaller proportion of 
the nitro-glycerine—which supplies the extra oxygen 
needed—any third ingredient should bring its own oxy- 
gen, or as much as may be. This notion seems to have 
had some influence in the preference for castor oil. 
There are other properties of castor oil which render it 
suitable for the purpose in hand. Good qualities, as 
met with in commerce, rarely contain any considerable 
amount of free, fatty acid, which might tend to impair 
the stability of the powder. Further, castor oil is 
extraordinarily viscous—about eleven times as viscous 
as rape oil—and is therefore an excellent emollient. 
Thus, the choice of it may be justified on several 
grounds. But there is an old adage which says that ‘‘one 
cannot eat one’s cake and have it,” and without in any way 
anticipating the defence, a plain conclusion may be reason- 
ably drawn by any person of average sense, to the effect 
that special insistence on the good qualities of castor oil 
—dqualities, too, which are inherent chemically, and are 
not possessed by any substance merely physically similar 
to castor oil—lessens the probability that it was the in- 
tention of the inventor to adopt the employment of a 
material conspicuously lacking this particular quality. 
In fine, if castor oil be preferred because it contains more 
oxygen than does any other oil, vaselene, which is free from 
oxygen, would not be chosen. As tothe legal point concern- 
ing the option of a patentee to use any substance of a some- 
what vague class, which he names, even if the substance 
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particularly desirable, we cannot express any valid 
opinion; no doubt it will be duly argued with much 
erudition and forensic skill. Before leaving the subject 
of the oily matter used both in cordite and in Mr. 
Maxim's powder, we may say that this especial com- 
ponent has given rise to a strange word, not wholly 
attractive. It seems to be agreed by those directly con- 
cerned in the case that the oil acts as a moderating agent 
in the explosion, and accordingly it is called a ‘‘ moderant.” 
The word which naturally occurs to one as having the 
required meaning is ‘‘ moderator,” but unfortunately it 
has been hypothecated for the use of an official, shrouded 
in mystery from the southron eye, but known to those 
learned in Scottish ecclesiastical affairs. Things standing 
thus, we suppose that the neologism must be tolerated, 
but it is not alluring. 

The general aspect of the case at the end of the opening 
speech for the plaintiffs was, therefore, that Mr. Maxim’s 
powder is composed of the same explosive constituents as 
cordite; that it is incorporated by the use of the same 
solvent; that it contains a similar subsidiary oily ingre- 
dient, and that it is prepared in the same form, viz., 
threads or elongated cylinders. The point apparently 
considered to need most demonstration for the convincing 
of the Court was that the substitution of vaselene for castor 
oil did not take cordite out of the scope of Mr. Maxim's 
specification. In order to make this quite clear a con- 
siderable body of expert evidence was adduced. We 
do not think that it added greatly to what is 
common knowledge in the matter, which, as often 
happens, is largely a question of words. Who can 
say what is an oil? It is not an easy term to 
define strictly, i.e., inclusively and exclusively in the 
manner essential for an accurate definition. If any 
greasy substance which is either a hydrocarbon or an 
ethereal salt of a fatty acid, is to be considered an oil, 
then both vaseline and castor oil are of the same class of 
bodies. If it is attempted to say that a true oil, in the 
sense intended in the specification, must be the glyceryl 
salt of a fatty acid, then sperm oil is excluded. Fail- 
ing a definition, the current idea that any unctuous 
liquid or semi-liquid material is an ‘‘oil,” must per- 
force serve. Using this popular interpretation of the 
nature of an oil, vaselene is included in the list of 
oils, the employment of which is claimed by Mr. Maxim. 
Whether this view will be adopted by the Court, or 
whether the claim will be restricted to ordinary fatty 
oils containing more or less oxygen, will be decided in the 
next few days. Such other matters as arose, and were 
debated in the earlier stages of the plaintiff's evidence, 
do not appear to us of fundamental importance. Indeed, 
now and then the case tended to drift into bye-ways, and 
to resolve itself into the exposition of many experiments 
of moderate interest not directly germane to the subject 
in hand. The attack is elaborate and may be effective, 
but it produces the impression of being a little scattered 
—a condition possibly necessary for tactical reasons, 
inasmuch as the line of defence in technical cases not 
infrequently differs widely from that expected by the 
plaintiffs. This contingency makes it necessary to class 
all windmills as giants, and to provide a competent tilter 
for each. The very care that has been taken to stop 
every crevice through which cordite may be squeezed is 
« proof that the fight is a serious one, and that the 
stakes are large. The continuation of the contest will 
be dealt with in these columns in due course and order, 
and its issue chronicled and debated. 


THE MILITARY WORKS BILL. 

WHATEVER opinion may be held as to certain items 
contained in the provisions of the Military Works Bill, the 
Government certainly cannot be reproached for a want of 
boldness in itsdesign. Deducting the sum of £2,989,000, 
which it is proposed to spend upon “barracks and the 
completion of large camps,” a service in regard to the 
urgency of which there can be no controversy, we find 
that a balance of £2,469,000 only remains out of the 
credit of five and a-half millions that Mr. Brodrick has 
computed to be sufficient for the requirements of the 
Bill. 

With this balance of practically two and a-half millions 
a veritable host of services is to be undertaken. The 
four harbours of Berehaven, Lock Swilly, Falmouth, and 
Scilly, are to be extensively fortified and rendered secure 
against the chances of a hostile naval demonstration in 
the event of war, so that Atlantic liners may nestle under 
the protection of their guns, and ‘advanced coaling 
bases’ be provided for our war vessels. All naval bases 
and coaling stations at home and abroad are to be com- 
pleted with ‘ works for medium and quick-firing guns ;” 
powerful batteries are to be erected at Gibraltar 
to cover the new naval docks now in course of construc- 
tion there; whilst fresh works, designed for the protection 
of the South African Colony from the hostile enterprise 
of foreign naval Powers now dawning in the East, are to 
be put in hand at Cape Town and Simon’s Bay. This 
formidable array of undertakings is to be carried out for 
the modest sum of £1,120,000. With the remainder 
Salisbury Plain is to be purchased for military exercises 
upon a large scale, and a number of new ranges for the 
magazine rifle are to be laid out at an anticipated cost of 
nearly a million sterling; whilst last, but not least, a 
series of defensible positions, including works for the 
mounting of medium-sized guns, is to be completed upon 
the chain of hills surrounding the metropolis. It is true 
that the vastness of the scope of services about to be 
undertaken is slightly discounted by a very important 
subsequent statement of Lord Lansdowne, to the effect 
that ‘‘ works ’’ did not mean “ guns,” but that these last 
would be included in the ordinary Estimates from year 
to year! Nevertheless, even with this deduction, the 
programme, as we shall show presently, is sufficiently 
startling. 

As regards the purchase of ground for the exercise of 
troops upon Salisbury Plain, we may say that it will be 
not only a most useful measure, as affording space for the 
instruction of officers and men of the army, whose 


exercises have up to this time been almost entirely 
confined to movements of a tactical nature, but in all 
probability the investment will be a remunerative one in 
other ways. £11 5s. per acre is a very low figure at 
which to purchase, and there is every chance of the land 
rising in value. A considerable portion of it is perma- 
nent pasture, like so many of the downs in Wilts, and 
has never been broken up. Ranges for the new magazine 
rifle are also a service which has to be taken in hand 
forthwith, unless we are to be in the predicament of 
possessing an excellent weapon with an army that does 
not know how to use it. 

When, however, we approach the question of creating 
four new harbours of refuge, rendering impregnable 
naval bases and coaling stations, re-fortifying Gibraltar 
and the Cape, and erecting a chain of defensible posi- 
tions round London, we cannot help feeling that the 
provision made by the terms of the Bill is most inade- 
quate. Either it is a great deal too much or preposter- 
ously little. If it is only contemplated to place a few 
batteries of 6in. breech-loaders and converted muzzle- 
leading howitzers at Berehaven and Lough Swilly; to 
render Gibraltar docks and the Cape secure against a 
really determined enemy afloat possessing heavy long- 
range armament, with the addition merely of two or 
three of the new 9-2in. 484 calibre guns and a dozen or 
so of 6-pounder Hotchkiss; and to surround the store- 
houses, which are to be erected upon the hills near the 
metropolis, with earthworks of weak profile that would 
only detain but not arrest an enemy’s progress, we assert, 
without a moment's hesitation, that the million and a- 
quarter would be more advantageously laid out in four 
good cruisers of the Eclipse type. But if it is really 
intended that the services indicated should be carried to 
a useful conclusion, then the whole of the credit 
demanded is none too great for this item alone; andit is 
merely trifling with the credulity of the public to suppose 
that the work can be effectually done for a smaller sum. 

Only those who have patiently worked out how the 
sum of eleven millions sanctioned by the defence scheme of 
1859-60 was spent, can have any idea of the enormous cost 
involved in the permanent fortification of a naval base and 
harbour. And Mr. Brodrick asserts that the work to be 
done will be of a *‘permanent” character. Unquestion- 
ably, Berehaven and Loch Swilly would be of trans- 
cendent value as coaling ports and harbours of refuge for 
the North Atlantic during naval war, provided they were 
rendered so secure that their batteries could not be 
shelled from a distance, nor the shipping taking refuge 
there cut out by torpedo boat destroyers; but, if this is 
to be taken in hand seriously, and naval fortresses are to 
be constructed which can defy an enemy afloat, an open 
cheque must be waved in the direction of the military 
authorities, the amount of which they can fill in as 
required ; and it will be rather a large one. Imagine, 
for an instant, the terrible position which we should 
occupy in the event of Berehaven or Loch Swilly being 
taken by an active enemy in consequence of their having 
been only partially fortified. In a fortnight, or even less, 
men, supplies, and armament would be landed, fresh 
earthworks thrown up, and the only effect of the 
defensive features which we had bestowed upon these 
valuable ports would be to render them more difficult to 
recapture. 

The answers to questions in Parliament as to the 
nature of the works proposed to be placed around London 
are rather misleading. If these works are to be like 
the samples already erected above the valley of the 
Weald and elsewhere, they will clearly not be mere 
ditches and parapets containing guns of position, as 
indicated in the replies given in the House; for 
those alluded to are complete works in every respect, 
and their armament, of a disappearing type, is of the 
very latest pattern. In point of fact, if Mr. Brodrick 
was a trifle less cautious in his statements, the public 
would be only too ready to recognise the value and 
importance of that part of the chain of works which 
has been already finished. The batteries are most 
judiciously placed, and as they are of masked character, 
there is nothing to indicate their site to an approaching 
enemy. But if the chain of proposed positions is to be 
of any strategic value, it should embrace storehouses and 
depéts of colossal dimensions. How otherwise is the 
little population of 6,000,000 in London to be maintained 
during the investment? Here, however, we are insensi- 
bly drawn into the vast question of national granaries, 
which is, of course, another matter, although we under- 
stand that quite a large and influential section of both 
Houses is in favour of them. 


A QUESTION OF ADHESION. 

RECENTLY we have had something to say concerning a 
locomotive performance, the statements concerning which 
we regard as incredible. In the Railroad Gazette for 
January 22nd is an illustration of a locomotive, a small 
profile of the railway between Chicago and Milwaukie, 
and a brief report of a run made on July 8rd, 1896, by 
engine No. 839. This report is so far different from Mr. 
Strong’s statements that it is possible to accept it as 
true. We may believe that the run really was made at 
the pace stated, but, as we shall show in a moment, the 
demand exerted on our faith is very considerable; and 
one object which we now have in writing is to induce our 
contemporary, if possible, to give in future some assur- 
ance to its numerous English readers that due editorial 
care has been used to secure accuracy. It must be 
remembered that a very small error in miles or minutes 
will profoundly affect results. This is a point which the 
average newspaper man does not understand. Figures 
are often given in a haphazard sort of way to reporters on 
the daily American press, and these are, for scientific 
purposes, mostly worthless. We lack any assurance that 
reports such as that with which we are about to deal 
have been checked or verified. This is much to be 
regretted, because it is quite clear that if the statements 








are really true there must be some peculiarity about 
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railway working in the United States which ought to be 

discovered, defined, and explained, as being well worth 

adoption, not only in this country, but on the Continent 
of Europe generally. 

The broad statement with which we have to deal jg 

that a train, weighing with the engine a little over 535 


| English tons, made the run from Chicago to Milwaukee, 


a distance of 85 miles, in 112 minutes. There were fou, 
bad slacks, and one stop of five minutes in the last 74 
miles, which, nevertheless, were run, we are told, in 89 
minutes, or at an average speed of 54-2 miles per hour, 
the train consisted of thirteen cars. The engine was q 
four-cylinder Vauclain compound. In this type of loco. 
motive the high-pressure cylinder lies on top of the 
low, and the piston-rods are secured to a single cross. 
head common to both, a double bar guide being inter. 
posed between the piston-rods. The leading end of the 
engine is carried on a four-wheeled bogie. Then come 
the four-coupled driving wheels, 6ft. 6in. in diameter, 
and behind these is a pair of trailing wheels to carry the 
fire-box. The cylinders are 13in. and 22in. in diameter, 
and 26in. stroke. The boiler is enormous, having 2244+5 
square feet of heating surface. The total weight of the 
engine is 62 tons, of which only 31 tons are carried on 
the drivers. The tender weighs about 38 tons full, or, 
say, 100 English tons for the two. With so large a boiler 
and plenty of cylinder capacity, this engine can no 
doubt doa great deal of work. But the first question 
that presents itself is, Can all the work be utilised? 
Only half the weight of the engine is carried on the 
driving-wheels. Taking the coeflicient of adhesion as 
about one-sixth, we have the tractive effort of the engine 
limited to, say, 5 tons, or ,;}~ of the total weight moved. 
We are not now speaking of draw-bar pull, but of the total 
effort. This represents, neglecting small fractions, 21 lb. 
per ton, and this must have sufficed to haul the train at 
the speed stated. This would be fine work on a level, 
and without stops or slacks. Butas a matter of fact, the 
greater portion of the run was uphill. We have picked 
out one section of the run as representing the maximum 
work done. This is the portion between Russell and 
Lake, a distance of 31 miles nearly, which was run, we are 
told, in 36 minutes, a stop of five minutes being made at 
Western Union Junction, to say nothing of aslack. Thus 
the net running time was 31 minutes, and the distance 
31 miles, giving us 60 miles an hour, including one stop 
and one start. Now, with one short exception, the line 
rises the whole way from Russell to Lake; the last five 
miles rise, indeed, at the rate of 1 in 203. The easiest 
incline is at the rate of lin 400. Gravity alone repre- 
sents on the first incline over 11 Ib. per ton; on the last. 
named grade it stands for 5°6 lb. per ton; deducting these 
from 21 lb., we have 10 1b. and 15-4 Ib. respectively left as 
representing the axle and air and track resistance of a 
train whose speed must have considerably exceeded 60 
miles an hour on portions of the run. It is hard to 
believe that the resistance was so small. On the other 
hand, however, an effort of five tons moving at 60 miles 
an hour represents 1800 indicated horse-power.. That is 
to say, one indicated horse-power per 1°25 square feet of 
heating surface, and this with a non-condensing engine! 
The average cylinder pressure must have been high, and, 
making every allowance for compounding, is it safe to 
assume that the engine used less than 18 lb. of steam per 
indicated horse-power per hour? But this involves the 
assumption that every square foot of heating surface 
evaporated 14:4 lb. of water per hour, a most marvellous 
and unparallelled performance for a locomotive boiler. 
When we begin to reason in this way, indeed, it soon 
becomes evident that the mental effort required to believe 
in so many, ostensibly, impossibilities is really greater 
than that required to make us credit that the run was 
made under the stated conditions. 

It may be said, of course, that our arguments all turn 
on the coefficient of adhesion, and that our difficulties are 
based on it. This is, to a large extent true; but the 
difficulties are none the less real, nor is the question for 
discussion less, important. Was the resistance of this 
train at any time less than five tons? So far as we can 
judge it must always have been in excess of five tons. 
The total weight moved was enormous. At this side of 
the Atlantic we have nothing that can be used for com- 
parison. Noone attempts to draw trains weighing 535 
tons with an adhesion weight of 3l tons only. We admit 
frankly that it cannot be done in this country save at 
slow speeds and on a level. In the United States it seems 
that 31 tons of adhesion suffice to take 535 tons up a 
rather steep incline at 60 miles an hour. How was it 
done? We may make all due allowance for the use of 
sand; but are we to take it for granted that sand was 
used steadily throughout the entire run? If so, how was a 
sufficient quantity carried ? 

It will be seen that the statements of our contemporary 
open up great vistas of speculative inquiry. When we 
once begin to ask questions, there is no saying where we 
can stop with contentment. Not many years ago an 
American contemporary, dealing with questions of train 
resistance, published a report on certain dynamometer 
experiments, which showed that little more than one-half 
the indicated power of the engine reappeared in the train; 
in a word, half the power of the engine was expended in 
propelling the engine and tender. On this basis we 
should in the case under notice have only about 3 tons 
left to haul 435 tons of train, or ;},; of the weight, and 
this up inclines the resistance of which represented 
sz of the weight. Can it be possible that about 
15 lb. per ton sufficed for everything? The only way out 
of the difficulty is to imagine that the coefficient of 
adhesion must have been much in excess of one-sixth. 
And this theory brings us back to a wordy war which 
took place some thirty-five years ago, as to whether the 
coefficient of adhesion was or was not greater in the 
United States than it is in this country. The question 
never—so far as we are aware—was settled. It seems to 
be time that it was. The Vauclain compound appears 
to English eyes badly designed; there is a want of propor- 








tion aboutit; there is a boiler equal in power to the boilers 
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of two English locomotives, while the adhesion provided is 
that of one English engine. Even if we make all possible 
allowances, and say that the train resistance was extremely 
emall, we only shift our ground a little. Why should the 
resistance be so small? Itis perfectly well known that in 
this country Pullman cars do not run exceptionally light. 

We have never yet met with a locomotive driver who did 
not find fault with them. To draw a Pullman train is 
“like pulling the side of a street.” Allowing for exag- 
veration and prejudice, we can still see no reason why the 
resistance of an American train should be very small. 

We await explanations ; the explanations, be it observed, 

of facts. Ina word, assuming that No. 839 really took 

535 tons up inclines of 1 in 400 to 1 in 204, at 60 

miles an hour, we want to know how it did it. There was 
one excellent reason why the work could not have been 
done, viz., lack of sufficient adhesion. A load of 31 tons on 
wheels only 6ft. 6in. in diameter is not sufficient to utilise 

9245 square feet of heating surface and an enormous 
grate. Some of the Great Western broad gauge engines 
had, it is true, 2000ft. of surface for only 15 or 16 tons of 
adhesion, but the wheels were 8ft. 6in. in diameter, the 
pressure only 1201b., and the total loads about half that 
of the American engine. The conditions under which 
jocomotives work in the United States appear to present 
occult radical differences from those prevailing in this 
country. Can no one throw any trustworthy light on the 
nature of these differences ? With vague statements that 
adhesion is greater, resistance less, and so on, we are quite 
familiar. Granting, for the sake of argument, that they 
are true, we still want to know why the coefficient of 
adhesion is greater, and why the resistance is less, and 
above all, some definite scientific proof that adhesion 
must be greater and the resistance must be less. Such 
proof would be a most valuable contribution to railway 
literature. 

SUBSIDISED RESEARCH. 

THERE is a movement of comparatively recent origin, 
and exhibiting at the present time a well-marked accelera- 
tion, towards the still distant goal of nationally subsidised 
research. It is not to be denied that various forms of 
scientific and technical investigation have been aided by 
public money from time to time ; but usually the help has 
taken the form of a grant for some specific purpose 
believed to be directly useful, as in the case of the voyage 
of the Challenger years ago, or has been given ostensibly 
for services rendered in a post of which the official duties 
are small compared with the salary, with the tacit under- 
standing that the happy occupant shall balance matters 
by carrying out such original work as is cognate with 
his position. Formerly, it was considered that it did 
not fall within the scope of the duties of the State to find 
money for physical investigation of any kind, save that 
obviously of national importance, viz,, astronomical 
observation, primarily intended for the use and benefit of 
navigators. Now, on the other hand, there is a growing 
demand for the allotment of publie funds to every species 
of investigation, from electrical to biological. Without 
raking up over much ancient history, it may be said that 
little more than a few doles to sundry sturdy beggars have 
been meted out, and that their gratitude to the donor has 
been of the kind to be expected from mendicants—words, 
good or bad, according to the gift and its recipients’ 
greed, and, of return, not a jot. This is not encouraging 
for further supplies. 

But, meanwhile, as is the wont of this nation, an 
attempt is being made to do what many think good, and 
all consider worth trying, privately instead of by the 
intervention of a Government department. A consider- 
able section of the public has been slowly turned to the 
belief that money may be justifiably spent in aiding work 
having no immediately useful object. This is a colossal 
mental step ; but those who have taken it will do well to 
accustom themselves to their new position before taking 
asecond. Itis one thing to recognise that money may 
be justifiably spent for non-material purposes ; it is quite 
another to conclude that by giving much money to those 
who profess themselves ready, nay, anxious, to have the 
handling of it, the accomplishment of these purposes will 
be secured. 

_Acaution of this kind is not superfluous at the present 
time. Never before has there been so much private 
munificence towards the novel end of stimulating inquiry 
and rewarding the successful inquirer. On the one hand 
we have in the new laboratory in Albemarle-street a place 
equipped for the use and convenience of the genuine 
investigator ; on the other, we have the prizes offered by 
the late Mr. Nobel as a worthy remuneration for the 
searcher who has achieved some definite end. But it 
would be fatuous to suppose that with these added means 
and increased inducements we are on the brink of a 
brilliant era of discovery or a solid period of steady 
Scientific progress. The carrying out of the work rests 
ultimately on the character of the men who are led to 
engage in it, or are aided in its prosecution. In the ranks 
of those who are trained in physical science precisely the 
same foibles and disabilities exist as in other classes of 
workers, There is a horde indecently eager for the loaves 
and fishes; there are the born parasites and hangers- 
on; there are the visionary, shiftless and impractic- 
able; the mere mouthing windbag is not unknown. 
W hat, then, is the means by which these, so 
conspicuously unfit, may be sorted out? Who is to 
set a bound to the rapacity of the one, the incapacity 
of the other band? That problem is now to be wrought 
out by those to whom has been committed the invidious 
task of directing the apportionment of great gifts gener- 
ously offered. At this initial stage of the undertaking 
one must be content with a word of advice and encourage- 
ment. It will be well to expect little at the beginning, 
and to hesitate to praise or condemn until working 
Piety © of government have been devised and put into 
Paap ot! ext, it will be in the highest degree inadvisable 
aa rod as swans, and to trumpet forth the fame of 
trifling success as if it were of cosmical importance ; 
impatience to open a score to the credit of the new 
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institution or the novel mode of reward must not be per- 
mitted to tinge judgment with inopportune laudation. 
Otherwise, the great, rough world outside, which has a 
trick of detecting humbugs—unless they are colossi—will 
smile with a contempt only half good humoured. Turning 
to the pleasanter side, it is fitting to remember that there 
is a fair chance of adequate return for the money and 
labour which have been or are to be spent. In original 
work the intellectual prizes to be won are so vast that 
a large entrance fee may be cheerfully paid. What ifa 
few hundred thousand pounds are spent with little or no 
immediate result? A single signal discovery or wide- 
grasping generalisation will pay for all, and if one such 
reward comes in half-a-score of years the capital will have 
been richly invested. But given judicious control, there 
is no reason to suppose that there will not be also a host 
of smaller achievements making in the aggregate a com- 
fortable mental income—free, too, of tax. 

No better instance could be given of the productiveness 
of even modest expenditure wisely administered than 
that afforded by the latest report of the Alloys Research 
Committee of the Institution of Mechanical Engineers, 
the publication of which we begin this week. By 
this body, with a modest grant, there has been carried 
out within the last half-dozen years a series of investiga- 
tions of the highest interest and value. In no particular 
is the conduct of the committee more worthy of approval 
than in its refusal to be tempted to draw conclusions and 
collect results of immediate practical utility before the 
principles sought to be elucidated had been threshed out. 
This temptation was a real one, both from the desire to 
satisfy worthy but myopic members who were impatient 
of what seemed to them delay, and would rather have 
green fruit than none, and also from the alluring pro- 
spects of improving this or that industrial process which, 
as all who have engaged in technical research know well, 
beset one on every side, and must have proved difficult to 
resistin thiscase. That the conduct of the committee has 
been consistent in this respect is proved by their recent re- 
port. 1t deals with the alloys of copper and zine, in parti- 
cular those which are included in the commercial term 
‘brass ;” and there if anywhere a zealous committee might 
be excused for a trifling divagation into industrial realms. 
But such divergences from the plain path of duty as may 
be detected are neither numerous nor far-reaching. There 
are certain foreshadowings of practical conclusions which 
may be applied to the arts even now by skilled experi- 
menters, but hardly yet by the manufacturer or work- 
man. Anything of the nature of a prescription or recipe 
is rigidly tabooed. And it is good that it is so. The 
device and preparation of alloys has been in the hands 
of the mere metal-mixer—whose products turn out as 
directed by Providence, aided by a prejudiced foundry 
man—for so many years, that the approach of a cautious 
skilful investigator not concerned with the immediate 
annexation of a profit is a welcome relief. We are not 
concerned at the present moment with the criticism of 
the report of the committee. Doubtless it contains 
statements which are not incontestable, and possibly it 
may show rather too great an eagerness to explain 
phenomena of different orders by something approaching 
a universal theory. This may be conceded without detri- 
ment to its inherent merits. It includes many useful 
data, and more suggestive discussions of significant results, 
and we accept it as a useful contribution to a difficult 
subject. 

Surely, then, if without great expenditure or puffing, 
preliminary, synchronous or subsequent, it is possible to 
make public much sound and honest work, creditable in 
itself and leading ultimately to a most practical goal, it 
is not extravagant to expect that a proportionate outcome 
may result from newer and larger schemes. But, we 
repeat, immediate and startling results are not to be 
looked for, and the greatest circumspection must be 
exercised in the choice of the recipients of help or reward. 
With these precautions, a work may be started and 
carried on which will put in the shade anything hitherto 
accomplished by State aid, and silence the demand for a 
national subsidy of scientific research. 


+eo 
STEEL IN ENGLAND AND AMERICA. 


Somer very strong statements have recently been made by 
certain of the American technical journals respecting the 
prices at which a few favoured American firms can at the 
present time produce Bessemer pig iron and steel. These 
statements have been repeated in this country; and simul- 
taneously a great fuss has been made concerning certain 
small shipments of raw steel in the stage of billets and tin 
bars which have been made to this side from Philadelphia. 
It is alleged, for example, that Messrs. Carnegie Bros., at 
their furnaces at Duquesne, near Pittsburgh, can produce 
Bessemer pig iron for about £1 10s. per ton, and that at their 
works at Homestead they can make billets for 12 dols., or 
£2103. per ton. All such assertions as these must be taken 
with very great care. Notwithstanding that it is known 
that the firm in question have done a very good thing for 
themselves by their recent acquisition of new and cheap ore 
supplies on the Mesabi range, it is exceedingly difficult, if 
not impossible, to believe that they can get their ore supplies 
at 2dols. per ton for 55 per cent. ore, and 2 dols. 40c. for a 
64 per cent. ore. It has to be remembered that the Mesabi 
range is a distance of 600 miles from Pittsburgh, which is an 
immense journey to bring ore, and that though it may be 
practicable to get coke supplies at 8s. per ton at the furnaces, 
this is not everything. In the same way, the declarations 
which have been made here regarding the prices at which one 
or two American firms—for we believe that the ‘‘ competition,” 
if such it can be dignified, is confined to about a couple of con- 
cerns—are prepared to make deliveries, are unquestionably 
very misleading. Judging from the published quotations for 
steel billets, &c, in the States, it is impossible that the 
material can sell here at some of the prices attached to cur- 
rent reports. Even supposing that the professed figures were 
trustworthy, it cannot be forgotten that they do not in any way 
represent serious trade. A few small lots of steel have doubt- 
less been put on the market, and have been bought up more 
in the way of experiment than anything else, but the idea 
that business at the prices represented will be permanent, or 
anything like them, is preposterous. American iron and 








steel masters may be very keen.on orders, and their iron and 
steel plant machinery, both smelting and rolling, may be of 
the best and most economical description in the matter of 
labour-saving appliances. But they will not continue to give 
their steel away; and, in our opinion, British steel masters, 
while proceeding with judicious caution, need exercise very 
little serious concern respecting the present passing phase of 
the market. In this association, it should not be overlooked 
that it has just been established that American armour plate 
makers have been accepting foreign orders from Japan and 
elsewhere at an absolute loss. 


OUR FOREIGN METAL TRADES. 


Ir is noticeable that, whilst this year there has been a 
check to the export trade in many articles, the exports of 
iron show a general but not invariable increase. And this 
increase is all the more a matter for congratulation when it 
is borne in mind that there are such numerous exports and 
imports of iron goods, and also of the cutting out of some of 
our manufactures by the production of other goods. Last 
month we exported 61,016 tons of pig iron, or an increase of 
about 13,000 tons on the quantity for the corresponding 
month of the previous year. There were increases also in 
the bar and angle iron, in the rail trade, in wire and hoops, in 
tin-plates, and in cast and wrought iron, so that the de- 
creases in the iron goods exported were few and slight. The 
lead exports also show an increase, though one that is slighter 
in its proportion ; but the copper exports were smaller, and 
that probably because of the fuller home use ; for it is known 
that the copper trade has had of late an activity that has 
brought down the stocks to a lower point than for a very long 
period. Taken all round, the exports of metals are fairly 
satisfactory ; and as far as the imports are concerned, there was 
a lessened value for the imports of the past month as compared 
with that for its corresponding predecessor. If to these facts 
we add those which show from the same official figures that 
there was last month an increase of some moment also in 
the exports of machinery and mill work, we have proofs at 
least that in the decrease in the total of the exports from 
the United Kingdom there was no fault on the part of the 
metal traders. It is not always wise to come to conclusions 
from the experience of one isolated period of time, and thus 
it is undesirable to conclude that the fuller trade has had a 
check that may be prolonged simply from the experience of 
one month. A year ago the trade was fuller than usual, the 
mild weather of the time aiding in the exports. This year 
the reverse has been the fact, and looking broadly at the 
question, there is little room for discouragement. But in 
any case it seems that the metal manufacturers may still 
congratulate themselves on a growing export trade, and that 
when measured by the best of tests—that of the quantity, 
which is a more accurate one of the extent of the work 
accomplished than is that of the value of the goods, which 
fluctuates with the variation of the prices. 








LITERATURE. 





United States Geological Survey. Sixteenth Annual Report, 
1894-5. PartI. Washington. 

Tue sixteenth annual report of the United States 
Geological Survey makes a magnificent quarto volume 
of some 900 pages. Excluding the portion devoted to the 
directors’ report, nearly one half of the remainder is taken 
up by an exhaustive treatise on the Dinosaurs of North 
America by Othneil Charles Marsh. Such a subject 
hardly comes within the range of an engineering journal, 
and it will perchance be considered assertion on our 
part to pass an opinion on the value of Mr. Marsh’s 
monumental work. No one, however, could refrain from 
complimenting all concerned in the production of 
this exhaustive investigation, and as there are no 
less than eighty-five carefully printed plates illus- 
trative of the Dinosaurs of different periods, we feel con- 
vinced that Mr. Marsh’s treatise will be one which no 
future students in this direction can afford to leave unread. 
The other papers in the volume are, one by H. F. 
Reid ‘“‘ on Glacier Bay and its Glacier ;” ‘‘ Some Analogies 
in the Lower Cretaceans of Europe and America,” by L. 
F. Ward; “Structural Details in the Green Mountain 
tegion and in Eastern New York,” by T. Nelson Dale ; 
‘“‘ Principles of Pre-Cambrian North American Geology,” 
by C. R. Van Hise; and an appendix by L. M. Hoskins 
‘‘On the Flow and Fracture of Rocks as related to 
Structure.” There are altogether in the volume 117 
plates and 168 figures. 

It is to the earlier part of the volume, containing the 
report of the directors that we turn with most interest, 
for here the subject of minerals, in which engineers 
are more closely concerned, is despatched with 
ease and rapidity. Thus we find that Professor Shaler 
has practically completed his study of the Narragansett 
coalfield of Rhode Island, and has ‘‘ approximately defined 
the area where coal may reasonably be sought for. 
Some recent experiments appear to show that by making 
briquettes of the coal, the material being mingled with 
1 per cent. of coal tar, an excellent fuel can be 
produced. If this proves to be correct, it seems certain 
that something may now be done with the large stores 
of anthracite which this district contains.” 

In Maryland and West Virginia there is a great coal 
bed, in which lies the famous Elk Garden; and as 
considerable diversity of opinion about the nature of the 
coal in this field had been entertained, a party was 
directed to investigate the matter, and it has now named 
and mapped the different sections. Several other parties 
were also concerned in the investigation of coal beds. 

We find that the “product of coal of all kinds” 
suffered a decrease in 1894 of 6 per cent. by weight and 
10 per cent. by value. This was caused by trade 
depression, and the long strike lasting from April to 
September in the bituminous coal supply. 

As regards petroleum, we note that the production in 
the older fields declined, whilst that in the newer 
increased during 1894, the total production in the United 
States showing an increase. 

The report on the whole leaves one with the opinion 
that 1894 in the United States, as elsewhere, was a year 
of depression. 

To those who are intimately interested_in the’geology 
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and mineralogy of the United States the report should, 
we think, this year be of great service. 
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DEATH OF Mr. THOMAS WaASDELL.—We regret to announce the 
death of Mr. Thos. Wasdell, M.E., of the Birmingham Water- 
works, which took place on Sunday, after a long and painful 
illness. He was formerly engineer to the Moat Colliery Company, 
Tipton, where he made many improvements, including the survey- 
ing of and driving an adit from the ‘‘ Leviathan” to the ‘‘ Match- 
less ” engine pits, and by this means dispensing with the latter, 
and draining the whole of the mines with the former pumping 
engine. He commenced his duties under the Birmingham Water 
Company in August, 1868, having served them and the Corpora- 
tion nearly twenty-nine years. The various pumping stations 
under his supervision were always worked in the most efficient 
and economical manner, and to the entire satisfaction of the Com- 
mittee. The late Mr. T. Avery presented him with photographs 
of the whole plant at Whitacre and Shustoke in its various stages 
from the commencement to the opening of the large storage 
reservoir at Shustoke, in recognition of his services and good 
management. He was well known and highly respected in the 
engineering circle for his skill and ability. He was the eldest son 
of Richard Wasdell, engineer, Sedgley, and leaves a family of four 
sons and four daughters. 


THE INSTITUTION OF JUNIOR ENGINEERS.—At the last meeting 
of this Institution, held at the Westminster Palace Hotel, the 
chairman, Mr. H. Bloomfield Vorley, presiding, an interesting 
lecture on ‘‘ Comparisons of Similar Structures, Large and Small” 
was given by Professor Archibald Barr, D.Sc. of Glasgow, Hon. 
M.LJ.E. The lecturer first enunciated the general principles 
regarding the loads which similar structures can bear with like 
severity of stress, and showed their application to pistons, 
cylinders, boilers, beams, bridges, roofs, columns, shafts, &c. He 
then dealt with comparisons of similar structures with respect to 
rigidity, illustrating them by reference to shafts, beams, bridges, 
test-specimens, Xc. Similar structures with regard to suitability 
for bearing their own weights were then treated, and applications 
to tanks, ships, &c., shown. The influence of size upon the design 
and proportions of structures was considered, and illustrations 
given taken from nature, Comparisons of similar objects with 
respect to their suspension in water and in air formed the next 
section of the lecture, and in connection the flying machine 
problem was investigated. Similar machines with reference to 
inertia stresses were then compared. At the conclusion of the 
lecture, on the proposal of Mr. 8. Boulding, seconded by Mr. E. 
King, a cordial vote of thanks was passed to Professor Barr. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS. — The secona 
monthly meeting of this Association was held at Cannon-stree 
Hotel, E.C., on Saturday evening last at 7 p.m., Mr. A, K. 
Douglass, president, in the chair. After the usual business, Mr. 
W. Pourie gave an interesting report of a visit to the Middles- 
brough Association dinner, and of visits to various works in the 
neighbourhood. In responding to the toast ‘‘Town and Trade,” 
Mr. Councillor McLaughlin gave some statistics to show the great 
strides that have been made in the district in the manufacture of 
pig iron and steel. In 1870 the total annual output was 964,000 
tons, in 1896 2,281,000 tons. he exports, 1870, were 389.000 tons, 
in 1896 1,138,000 tons. On visiting Messrs. Raylton and Dixon’s 
shipbuilding yard, a ship was shown on the stocks, the largest 
ever undertaken by this firm. Her length is 475ft. between 
uprights, and will have a displacement of 10,000 tons, her 
weight being 2500 tons. At Messrs. Bolekow, Vaughan, and 
Co.’s steel works the visitors were shown what is said to be 
the largest rolling mill engine in the world. The following 
are some of the principal weights and dimensions of this huge 
machine :—Main bed-plates, in eight parts, 177 tons 6cwt.; two 
bed-plates for cylinders, 39 tons 17 cwt.; two distance pieces, 
11 tons 3 ewt.; pistons and rings complete, 10 tons 16 cwt.; 
cylinders and covers, 34 tons 11 cwt. ; casings for 22in. diameter, 
piston valves, 9 tons 14 cwt. The connecting-rod is 15ft. long, 
centre to centre of pins, 12in. diameter at centre of web, and 
weighs 8 tons 9 cwt.; crank shaft is 24in. diameter, built up in 
three parts, 26 tons 17 cwt.; the four cranks, 18 tons 12 cwt.; 
two drag links, 3 tons 17 cwt.; crank neck caps, 11 tons 14 cwt.; 
slipper blocks, 6} tons; slipper guide bars, 11 tons 12 cwt.; and 
no less than 64 tons of gun-metal and’ phosphor bronze is used in 
its construction. The total weight is over 488 tons. Cylinders 


are 604in. diameter and 72in, stroke, developing 16,725-horse 
power, thus beating the record for large rolling mill engines by 138 
tons, the next larger being those of Messrs. Palmer and Co., of 
Jarrow, which THE ENGINEER, in 1889, described as the then 
largest, weighing 350 tons, 









TRIPLE-EXPANSION ENGINE 


MM. FOQUE ET CIE., PARIS, ENGINEERS 
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SMALL TRIPLE-EXPANSION STEAM ENGINE. 

THE little engine which we illustrate above possesses 
some points of design which, we think, makes it worthy of 
attention. It is being brought out for use in motor cars, we 
understand, by MM. Foque and Cie., 12, Rue de Crimée, 
Paris, but it is evidently suitable for many other pur- 
poses. It is a triple-expausion engine, having cylinders 
90 + 122 + 152 by 130 mm. stroke—say, 3:5in., 4fin., and 
6in. by 5{in. stroke, and making from 400 to 450 revolutions 
a minute. It developes about 30 indicated horse-power, the 
weight of the motor complete being between 22 Ib. and 24 lb. 
per indicated horse-power. The cylinder and valve chests 
are cast in one piece. The general features are sufficiently 
clear from our illustrations. We must call attention, how- 
ever, to the long piston and its simple construction, and it 
should be noticed that the high-pressure cylinder is above 
in one engine and below inthe other. The distribution takes 
place through hollow valves, the first admission being, of 
course, to the outside of the small piston, as seen in the right- 
hand engine, where the valve is just opening. From there the 
steam passes under the valve by the exhaust passage into the 
space surrounding the lower valve in the right-hand engine, 
which forms a receiver, and from there it passes outside the 
same valve into the annular space which forms the inter- 
mediate cylinder. The third expansion takes place through 
the lower valve, the steam passing from the annular space 
above the big piston to the free space below it, and exhaust 
takes place from this cylinder underneath the valve in the 
usual way. The valve chest of the high-pressure valve is 
separated from the low-pressure chest or receiver by a little 
piston on the valve spindle. It will be observed that the 
high and middle on one side act for part of the stroke simul- 
taneously with the high and middle of the other side, the 
cranks being at right angles; the crank effort is thus ren- 
dered fairly equal, and at the same time a dead point is 
avoided. The engine is reversible, and to start it high- 
pressure steam can be admitted direct to the low-pressure 
cylinder. 








THE STEAM YACHT IVY. 





ACCORDING to a Foreign-office report issued on the 13th ult., the 
Ivy, the new steam yacht belonging to the Niger Coast Protec- 
torate, was designed by, and the whole of the work carried out 
under the superintendence of Messrs, John Thompson and Sons, 
naval architects, of 12, London-street, London, and built and com- 
pleted by Messrs. Earle’s Shipbuilding and Engineering Company, 
of Hull. She was handed over to the Protectorate in less than a 
year from the time of commencement, and arrived on the coast 
in November, 1895. She is a fine vessel, and admirably 
adapted for the service for which she has been built. 
nary speed of 10 knots can be increased without effort to 
13 knots or more, she is very roomy, an excellent sea boat, with 
plenty of accommodation for her officers and crew, besides 
ten spare cabins and a large troop deck for the transport 
of military, and can carry about 500 native soldiers. Her 
dimensions are:—Length over all, 237ft., and 204ft. between 
the perpendiculars; breadth, 34ft.; and depth, 16ft. 6in. 
She is constructed on the composite principle, with framing 
and beams of steel and bottom planking of teak, metal 
fastened and sheathed with copper. She is built under a 
special survey for the twenty years Al class in Lloyd’s. Water- 
tight transverse bulkheads divide her into nine separate com- 
area thus ensuring safety in the event of the bottom 

ing pierced, and with a view to the rolling being reduced to a 
minimum, bilge keels have been fitted on each side for about half 
the length amidships. She has a flush upper deck which is of 
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teak, and a lower deck extending the whole length of the vessel, 
except in the engine and boiler rooms. On the upper deck is :n 
extensive deck-house 130ft. in length, 20ft. in breadth, and in th's 
are the principal state rooms, &c., while above this is a pri 

menade roe running over the whole area of the deck-house, and 
extending to the sides, so as to form a shade deck. A captain's 
house with chart room and wheel-house is erected on the pro- 
menade deck, and above this deck, and over reaching its whole 
surface, is a sun deck, as it is called, which acts'as an awning, and 
as a means for collecting fresh water. On the lower deck are 
seven very roomy cabins, a large saloon, two bath rooms, and at 
its forward extremity a space is allotted for the accommodation of 
the native crew. At the after part of this deck there is a large 
cold store chamber, fitted with refrigerating apparatus for the 
preservation of meat, fruit, &c. 

The whole of the deck houses are built of teak, as are also all 
the cabin fittings and furniture. ‘The yacht is ventilated witha 
view to meet the special requirements of the service for which she 
is designed. For this purpose an electric fan is fitted in connec- 
tion with trunks for exhausting the vitiated air from the cabins 
and berths, while numerous cowls and ventilating shafts are intro- 
duced for the supply of fresh air to all the spaces. A complete 
system of electric lighting is established, and an electric search- 
light projector is fitted. She carries a 7-pounder forward and 
two machine guns aft. 

The machinery consists of two sets of triple compound engines 
of Messrs, Earle’s latest design, capable of developing close on 
1150 indicated horse-power, which drive a pair of bronze propellers, 
and steam is supplied from two large steel multitubular boilers 
working at 150 1b. pressure. The yacht presents a very handsome 
appearance, as no expense was spared by the contractors to make 
her in every way worthy of their reputation. The report above 
referred to states that the Ivy is ‘‘in fact exactly what was 
wanted, and is a credit, not only to the Protectorate, but to the 
designers and builders. She promises to be a most useful vessel, 
and has already done good service since her arrival in the Protecto- 
rate, taking the Consul-General and staff round the various 
districts and transporting bodies of troops, stores, &c., when and 
where required.” Her draught of 10ft. 3in. enables her to get 
further up the Niger than any of her Majesty’s ships on the 
station. 








Royal METEOROLOGICAL SoctEty.—The Council of the Royal 
Meteorological Society have arranged to hold at the Institution of 
Civil Engineers, Great George-street, Westminster, from March 
16th to 19th, in commemoration of the Diamond Jubilee of H.M- 
the Queen, an Exhibition of Meteorological Instruments in Use in 
1837 and 1597, and of diagrams, drawings, and photographs illus- 
trative thereof. 

NicKEL IN 1896.—The production of nickel in the United 
States in 1896, entirely from Canadian ores reached a total 
of 3,697,039 1b., which compares with 2,678,661 1b. in 1895, showing 
an increase of 1,018,378 lb. Of the production in 1896 metallic 
nickel amonnted to 1,600,049 lb., the remaining 2,096,890 lb. being 
in the form of oxide and sulphide. This production may be said 
to represent the greater part of the world’s output, as very little is 
reported from abroad outside of the small quantities made in 
Norway, Sweden, and Germany. For a part of the year the 


| Société le Nickel, in France, has had its works and its mines in 


New Caledonia closed, the stocks on hand being sufficient to meet 
all requirements for the metal forsome time to come, The demand 
for nickel, except for use in steel making, does not seem to 
increase ; and the amount required for alloying steel is still com- 
pear small, No great increase in the use of the metal 
industrially can be expected until it can be furnished at a much 
lower price than at present. Notwithstanding a comparatively 
light demand prices have been maintained at nearly the same level 
through the year. At the close of the year the current quotations 
in New York were 33c, to 36c. per pound for ton lots, and 37c. to 
39c, for smaller orders. The limited extent of the trade, and the 
absence of competition among producers have prevented fluctua 
tions in price. —Enginecering and Mining Journal, 
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AIR COMPRESSOR FOR PNEUMATIC TOOLS 
MESSRS, TAITE AND CARLTON, QUEEN VICTORIA-STREET, ENGINEERS 
Fig. 3 
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lke Excmmer” 
PNEUMATIC TOOLS. 


Tur tool of which we give herewith a general section and 
an enlarged section somewhat diagrammatic of the valve gear 
is designed to take the place of manual labour for chipping, 
caulking, and the like, in fact, for all purposes where a tool 
of some description has to be struck by a hand hammer. 
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A is the admission, and B and C exhaust ports. The 
chamber beneath the valve K is connected with the cylinder in 
two places, as seen in Fig. 1. The action is as follows :— 
Suppose the piston is at the top of its stroke. The pressure 
passing through P and acting on the diaphragm F forces the 
valve to the left, Fig.2. The port Ais thus opened, and air 
passing round the annulus of the valve enters the cylinder 

















Fig. 


lhere is nothing new in the idea of the tool, but in design itis a 


markedimprovement on those ofa few years ago. Itisworked by | uncovers the port connected with the chamber under K. 


compressed air at a pressure of between 60 lb. and 801b. per 
square inch taken from air mains when such are available, or 
from some class of pumps, as, for example, that illustrated in 
Fig. 3, which is supplied by Messrs. Taite and Howard, of 63, 
{Queen Victoria-street, the maker of thetools. This particular 
compressor, it will be observed, is belt driven, but a steam- 
driven form, such as the locomotive pattern Westinghouse 
brake pump-can, of course, be used under certain conditions 
with advantage. 

The action of the pneumatic hammer will be made clear 
by the two cuts given. In Fig. 1a general section is seen; 
in this 16 is the shank of the tool of a chipping chisel, for 
example; resting on it is the striker 57, which is caused to 
vibrate up and down in the cylinder a great number of times 
per minute. The hammer is held by the handle in the right 
hand, the thumb resting on the lever 76. The chisel or caulk- 
ing tool is grasped by the other hand and pressed firmly 
against the work. On pressing the lever 76, air coming from 
the supply through a hose passes through the control valve 
and down to the actuating valve; a branch supply going by 
a passage in the body of the cylinder to beneath the piston 
57, which it keeps raised by acting on the small annulus. 
Notice, however, that this port is closed by the lower part of 
the piston in its ascent. The confined air is sufficiently ex- 
Pansive to carry the piston to the top of its stroke, from where 
it is ready to make a blow. 

Turn now to Fig. 2. This represents the valve gear only. 
The valve proper, V, is circular, #in. greatest diameter in the 
tool we examined, and is of steel. Its shape is quite clear, 
the passage through its centre is stopped at one end by a 


thin plate F. In this circular passage fits the piston or | 
Plunger P, forming part of the body of the valve case; | 


through it is a port connected with the pressure supply. On 
the other side of the valve in a little recess, formed also in 
the valve chest is a very light puppet valve K, kept shut 


1—PNEUMATIC HAMMER 


normally by a light spring. From the chamber closed by | 


this valve are six small holes H connecting it with ths passage, 
which ig occupied by the larger annulus of the main valve V. 





and drives down the piston. The piston in its descent 
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Fig. 2—DETAIL OF VALVE 





The air pressure on both sides of V is then equal, but as 
the whole area is exposed on the left side by the 








puppet valve lifting, and the air passing by the six small holes, 
mentioned above, to act on the outer annulus, whilst the right 
side of the piston has only the area represented by P, the 
valve V moves to the right, closing the admission and opening 
the cylinder to exhaust, as in Fig. 1. The air pressure 
beneath the piston immediately raises it to the top of its 
stroke again. The second opening on the right side of the 
cylinder, Fig. 1, connects the chamber beneath the puppet 
with the open air when the piston is atthe top of its stroke, so 
that the pressure under F immediatelyreturns V totheadmis- 
sion position. The vibration of the piston is exceedingly rapid, 
but very little jar is communicated to the hand of the rt 
the chisel or tool being kept quite steady whilst the little 
piston-hammer strikes the top of it. By a device near 
the admission the amount of air can be regulated, and thus 
the blow made light or heavy. These tools are constructed in 
six sizes, suitable for a great range of work. 

Messrs. Taite and Carlton have several other useful forms 
of pneumatic tools, such as lifting jacks, a sand-papering 
machines, in which a sand-paper covered disc is caused to 
revolve by a miniature Brotherhood type engine, an ingenious 
dust injector. The narrow-slotted mouth of the sweeper is 
run backwards and forwards over the surface to be cleaned, and 
the dust is drawn into it byaninduced current ofair,and carried 
away by a hose to a suitable receptacle. A new arrangement 
has been, however, lately introduced, by which the nozzle is 
packed with cotton waste or a damp sponge, by which the 
dust is absorbed, the receptacle referred to above being done 
away with. We haveseen these pneumatic tools at work, and 
they seem to us to be thoroughly useful and practicable. Of 
the workmanship of the hammers we can speak in the highest 
terms. 








THE WEST SUBURBAN RAILWAY. 


AmonG the private Bills that have already passed their 
first reading is that by which parliamentary powers are 
sought for the project known as the West Suburban Railway, 
a line 44 miles in length, which it is intended to run from 
Praed-street, Paddington, to Acton-lane, Willesden. The 
district through which it will pass is one tenanted largely by 
a population of clerks, mechanics, and small shop- 
keepers. The route followed will be along the bank 
of the Grand Junction Canal. Starting from Irongate 
Wharf-road, at the corner of Praed-street, it goes by Padding- 
ton Basin, Carlton Bridge, and along the towing-path to 
Ladbroke-grove Bridge, and so to Acton-lane. The neigh- 
bourhoods—little known to the average Londoner—of St. 
Peter’s Park, Queen’s Park, and Kilburn Rise, will be served 
by this railway, which will be an overhead light electric line 
of ordinary gauge, starting and ending independently of any 
other railway company’s system. The first 24 miles will be 
carried on a viaduct formed of steel columns 50ft. to 7Oft. 
apart, supporting lattice girders ; the height of the rails being 
from 14ft. to 17ft. above the road, the whole of special and 
economical construction. The success of the scheme on its 
passage through the House depends very largely upon the 
promoters satisfying the Grand Junction Canal Company 
that that waterway will not be interfered with. 

The existing facilities of these districts are very few. A 
reference to a map of London will show that, although rail- 
ways pass through them, there are no local stations at all ; 
there being nothing on the Great Western after Westbourne 
Park until Acton is reached, while the Queen’s Park station 
of the London and North-Western Railway touches only the 
northern fringe of the district after which it is named, and 
no other station than Willesden Junction is provided 
westward. The tramways that occupy the Harrow-road do 
not traverse the length of that thoroughfare, stopping as 
they do at Lock Bridge, where a service of omnibuses carries 
on the uncertain communication with what, considering all 
these disabilities, may well be called the outer world. 

When the West Suburban Railway Bill becomes an Act, 
and the line is made, these hindrances to travel will be quite 
removed, for it is proposed to have no fewer than eleven 
stations on this short four and a-half miles’ run. There will 
probably be a seven or eight minutes’ service, and the whole 
journey, it is estimated, will take twenty-five minutes. The 
trains will be at first of two cars, of a kind somewhat similar 
to those in use on the City and South London Railway. It 
is claimed that the necessary works, so far from impeding 
the traffic along the canal, will eventually improve its carry- 
ing capacity. The cost will be under £300,000, and the time 
necessary to make the railway would be two years. 








YORKSHIRE COLLEGE ENGINEERING SocreTy, LEEDs Mr. 
Benjamin Holgate, F.G.S., delivered an interesting lecture on 
February Ist to the members on the subject of ‘‘Clays used for 
Making Bricks and Pottery.” The object of the lecture, as Mr, 
Holgate explained, was a very practical one. It would doubtless 
be that in time to come niany of the members might find them- 
selves following their proféssion in distant lands. He wished them, 
therefore, to be able to judge as to the suitability of any particular 
clay for the manufacture of bricks, and the criteria to be set before 
them would, he hoped, assist them to form an accurate conclusion. 
Mr. Holgate detailed the various kinds of clays which might be 
observed in the colour and nature of the class of buildings erected 
in different localities. For instance, commencing in Dorsetshire, 
and travelling thence through London to Yorkshire, they would 
note that the material used gradually changed. In Dorset all the 
buildings were of brick, and that was so through London and as far 
as Huntingdon. In East Yorkshire, as at Brough, they would find 
almost the same kind of cottage as in the Fen district—very old 
buildings, with very thick walls, compounded of mud, lime, and 
gravel. In the great Vale of York, Loaneer, they would notice 
that all the villages were ruddy with their red-tiled roofs. In 
West Yorkshire, as they approached the hilly country, they would 
find, as in Leeds, many of the houses were built of bricks, weil 
blackened over, but fore that they often saw the bricks 
‘* sweating,” and showing a deposit of white salt. Further west, 
where the rocks were near the surface, the houses were built of 
freestone, and up to recently were also covered with thin flag- 
stones of the same material. In Oxford and Cambridge the build- 
ings were of oolitic limestone, which soon decayed, and had a 
venerable appearance. In the slate country houses were naturally 
built of slate. At the present time the great majority of buildings 
were built of bricks moulded either standard size or in any form 
that might be desired. Mr. Holgate dealt also with china, tertiary, 
gault, drift, carboniferous, and ganister clays, and the treatment 
of carboniferous, also touching on fire and ordinary bricks. He 
gave a scientific definition of the substance of clay, and a practical 
commentary thereon. He mentioned that at Poole, in Dorsetshire, 
there was a bed of 500 different kinds of clay, and remarked that 
it was from that place that the makers of clay smoking-pipes in 
Leeds obtained their material. The brick-making value of clay 
depended on its fluxing qualities, 









































































LETTERS TO THE EDITOR. 


(Continued from page 34.) 





THE MOTOR CAR IN EXCELSIS, 


Six,—l fancy that some particulars of an interview with Mr, 
KE. J. Pennington may not be without interest, and send them 
accordingly. On calling by appointment at the Motor Mills, 
Coventry, and having been conducted by an extra-mural staircase 
to the second floor of that imposing building, I had only to wait 
two minutes before I was told that Mr. Pennington would ‘‘ be very 
pleased” to see me. And when we shook hands it was at once 
evident that the pleasure was genuine. 

‘*Pray excuse my appearance ; I’m a practical man, and just 
wear this tennis shirt so that I may knock about a little.” 

This point having been graciously conceded by me, Mr. Penning- 
ton commenced by showing me a draft copy of his new catalogue. 


‘*See, here is my war autocar; here is a cut of one of my | 


16-horse power four-cylindered engines ; this is a 14-horse power 
bicycle motor for the front wheel, weighing 12} 1b., with four 
cylinders; this a snap-shot of my bicycle in progress ;” and 
so forth. ‘‘ And, in the first place, I would like ycu to understand 
that I have not gone into this business to make money. I am per- 
fectly aware that the money spirit is abroad in the industry, and 
there is no reason why enterprises upon that basis should not doa 
vast amount of good. But, personally, I have enough, and more 
than enough, money over in the States to keep me going comfort- 
ably for the rest of my life. I am not anxious to make money. I 
was brought up as an engineer, and love my profession. I am now 
pursuing my investigations purely for the sake of the pleasure I 
obtain from the pursuit, and the prospect of the greater pleasure I 
hope to realise as the success of each development of my motors is 
made apparent.” 

“Will you be good enough to tell me, Mr. Pennington, exactly 
which companies are the proprietors of the British rights of your 
patents /” 

‘Certainly. The British Motor Syndicate and the Great Horse- 
less Carriage Company. They have paid me a hundred thousand 
pounds for the British rights—uinety thousand in cash and ten 
thousand in Mr. Rucker’s bills, and they’re good enough for any- 
body. You may possibly like to draw a comparison in this con- 
nection, and you will readily be able to do so when I tell you that 
the De Dion rights were bought by the same gentlemen for ten 
thousand only, and that in shares. I have taken out licences from 
the companies I have mentioned to manufacture my engines, and 
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none know better than you do how much fun you have had poked 
at you on their account.” 

‘Yes, that isso. And fun is the only thing they can poke at 
them. They certainly don’t bring anything else forward, And 
it’s because they can’t. There are no impossible conditions in my 
challenges. They simply can’t take them up. Now, there's a 
hill just outside here—the bridge over the canal—that I'll take 
you up in afew minutes. I'll give any man a thousand pounds 
who'll start his machine actually on the slope and take four persons 
up init. Is that definite enough ?” 

‘*Bat, somehow or other, our English authorities here don’t 
seem to have a very high opinion of the qualities of your engine.” 

‘* My dear sir, I don’t wish to be rude, but what do they know 
about it? Here the entire business is absolutely new to them, 
And I have spent my whole life at it, 1 look to nobody for advice, 
opinion, or leadership.” 

And here Mr. Pennington thought it was time that I was ocularly 
convinced as to some of his points, and he ordered a tricycle to be 
slung down by crane from the second floor, While this was in 
progress we descended by the open-air staircase I have mentioned. 
On reaching the tricycle Mr. Pennington directed my attention to 
the completeness with which the motor was enclosed from the 
external elements. This having been admitted on my part, some 
of the leather flaps were unfastened, and I was obliged to admire 
the order and simplicity that reigned within. 

‘* Now, please, lay your hands on the cylinders.” 

I did so, and lo! they were as cold as well buckets. 

‘* Now watch !” 

And Mr. Pennington mounted the driving saddle in the rear of 
the machine. 

He then moved a button on the left handle of his steering bar 
and commenced to pedal. After half 4 revolution of the pedals 
the motor started, the beats or explosions becoming gradually 
quicker until they developed into a rattle. 

‘Do you see any vibration ’” 

I adjusted my eyes in order to place a portion of the hand-rail 
in the line of a blade of grass, when I succeeded in observing 
that the former seemed to tremble like hot air over a steamer 
funnel ; and [ was obliged to draw Mr. Pennington’s notice to this. 

‘* Now look inside. See, the ratchet action of the pedals allows 
them to stop now the motor has started. There is no gearing 
except by chain, and please observe that small chain connecting 
the motor with the driving shaft; yet this is a 2 actual horse- 
power motor. The oil is fed directly into the cylinder, and you 
can always see if the oil is flowing.” 

Here Mr. Pennington turned cff the oil-tap, and the greasy 
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Now, | had previously been over that hill ina cab. And wher 
the horse, after climbing the hill, had commenced the descent. 
the vehicle had not yet completed the ascent, and it needeq ; 
most decided effort on the horse’s part, even when his four feet 
were on the down grade, to cause the cab to negotiate the inter. 
vening —— I say this just to give an idea of the serioys 
nature of the gradient which the Pennington successfully tried 
issues with, carrying practically four men upon it. 

And now brakes had to be applied to regulate the descent, Anq 
most effective their action was, although more noticeably so when 
the carriage had been descending the steeper side of the bridge 
There were two hand brakes acting upon the tires; and th, 
clutches being applied together, neutralised their respective effects 
and formed a powerful auxiliary brake. ‘I'hus, on the sharpest 
incline of the bridge the tricycle-autocar had descended with com. 
mendable deliberation. 

The steering arrangements appeared equally perfect. Mr, Pop. 
nington, from his driving seat in the rear, manipulated the front 
wheels by means of his handle bar, and Curtis, in front, had y 
steering handle all to himself—to which one of the hand brakes 
was attached—sitnated at his right hand and acting on the same 
wheels, The two front wheels, on inclined forks, are swivelled ip. 
dependently. The forks are crowned with toothed wheels, round 
which pass chains, connected by reds to the rear steering bar, 

We had now returned to the Motor Mills, and a short tour of 
inspection began. Here I noticed that the shaft connecting with 
the pulleys of every machine in the factory was driven by an 
8-horse power gas engine, this remark reflecting, not on the sizg 
of the factory, but upon the extraordinary energy of 59 
small an engine. Qn inquiry, my attention was directed to 
the rear of the cylinder, when | noticed that for the ordinary 
means of ignition had been substituted the Pennington spark, 
We then passed casually round the factory, observing the 
lengths of steel tubing from which the cylinders are evolved, and the 
process of truing them subsequently ; the small four-cylindered 
bicycle motor that I mentioned at the commencement, of 1|\-horse 
power, that I lifted easily with my little finger; the patent self. 
cooling cylinder, with conically arranged cooling ribs ; the tiro 
that a carpenter had been at with hammer and spike in order to 
puncture it, but gave it up in a quarter of an hour, as he hurt his 
hand. Passing into the designing room, I was able to notice 
drawings of the carriages that Messrs. Coulthard, of Preston, and 
Howard, of Bedford, were building for Pennington motors, and of 
a hugh balloon-tired wagonette in process of manufacture for West 
Australia 

This led us to the too!l-room, where I saw the very long. 











am building myself a factory right out in the country, between 
Kenilworth and Leamington, where I have bought 13,000 acres of 
ground for shooting purposes, I am doing this as those companies 
have already acquired these two floors of the Motor Mills for their 
own use. I shall employ my factory in the sole object of working 
out my ideas, giving them to makers to manufacture.” 

‘*¢ And now, Mr. Pennington, as to your motor. Your ignition 
is electric. Will you kindly tell me precisely what advantages you 
claim for it!” 

‘* Well, it’s the only system worth considering. In any other 
system there is the constant danger of explosion ; and, moreover, 
explosions must inevitably occur. They may be only little ones, 
and may be lightly spoken of as ‘false explosions,’ but they’re un- 
welcome explosions all the same, and cause more or less damage. 
With electrical ignition there is no pumping up, no lighting, no 
blowing out by the wind, and consequent stopping of carriage. 
Electric ignition ensures steady and constant action.” 

‘* And a word as to tires, Mr. Pennington,” and I gazed into his 
eyes with all the steadiness of which my own were capable. 

‘* With my ironclad autocar I use solid rubber tires din, in 
diameter. Of course that is for very heavy work. With my 
ordinary tricycle for four people, I naturally use my own patent 

neumatic tires which are altogether unpuncturable, and only 

urst when an insufficient number of layers of rubber is used, 
contrary to my instructions. These also are 4in. in diameter, 
and are covered with rubber ‘oats’ in deep relief for gripping 
purposes. These have the advantage, owing to their distributed 
surface, of not sinking so deeply into mud as ordinary tires, con- 
sequently throwing up less.” 

** And then your gearing?” 

“Ts entirely by chain. I jst look around. I see what bicycles 
are geared with. Chain gear has had a pretty long test with them, 
and it has stood it. I’ll show you presently how I make use of 
the smallest bicycle chain manufactured. With chain gearing I 
obtain the nearest possible approach to direct power from the 
motor; it has no liability to break, and there is no noise and no 
slipping. With belts, power is lost by having to give the ‘thrust’ 
necessary for their proper action, and this compels one to be 
continually adjusting them. And with gearing wheels you get 
immense frictional loss of power, liability to breakage, at noise,” 

‘* And now, Mr. Pennington, I believe you have a strong objec- 
tion to carburators?” 

‘*Of course I have. A carburator is entirely unnecessary, and 
merely increases the danger of explosion. I use my cylinder as a 
carburator, and absolutely abolish all possibility of explosion. 
And I obtain perfect combustion in this manner.” 

‘* And as to the cooling of the cylinder?” 

‘* Well, in the matter of cooling by water, I have pretty nearly | 
solved that problem on my tricycles, I can make one gallon of | 
water last me a week, working ten consecutive hoursaday. But 
then I have a patent air-circulating system of my own, in which 
the ribs on the cylinder are arranged conically in relation to each 
other. Thus the same air that strikes the first, or the rib of 
smallest diameter, is utilised continuously until it has passed the 
last and largest rib.” 

‘Well, now, Mr. Pennington, as to your challenges, Of course | 


| demonstration he was about to give me, He was going to take no 





THE PENNINGTON FLYING MACHINE 


appearance of the loose connection of the oil tubes disappeared at 
once. I touched the tubes, but they were merely warm, 

‘* And while we have the motor uncovered, just observe my 
patent self-cleaning valve. <A little brush attached to the sliding 
portion keeps the valve entirely free from dirt. Now step on.” 

I did so, and naturally expected to cause some slight disturbance 
of equilibrium to so small and low-built a carriage. But, with the 
exception of an insignificant lateral oscillation, no difference was 
made ; there certainly was no sinking of the carriage beneath my 
weight, nor even when Mr, Pennington mounted, and he scales 
over 18 stone. 

I being seated at one side, Mr. Pennington in the rear, and his 
man, Curtis, on the front seat, the motor having been started 
as I have described, Mr. Pennington applied one of the ‘‘ clutch” 
levers, and the carriage commenced to move forward without the 
slightest initial jerk. 

It had been exceedingly dirty weather in Coventry for many 
days previous to my visit there, and the ordinary roads were 
thickly coated with very liquid mud; but this made not the 
slightest difference to our carriage, which passed easily in front of 
the Motor Mills, down the lane, over the canal bridge—descending 
the steep incline with extraordinary restraint—and cruised about in 
the goods yard, by the side of the canal, wheretheground was covered 
with fally 2in. of mud, and where obstacles of all sorts abounded. 

But mud seemed to make no difference to the progress of the 
tricycle, and minor obstacles, such as railway lines, holes in the 
ground 6in. deep, drain pipes 3in. in diameter, &c. &c., were 
negotiated with almost imperceptible jolts; indeed, it was only by 
means of the psychical knowledge obtained from the contem- 
poraneous employment of ocular and sedentary faculties that one 
realised that such obstacles had been in our path at all. 

While circumambulating the goods yard at tolerable speed, Mr. 
Pennington requested Curtis to unscrew the covers of the 
exhaust boxes, which, being done, there came forth the sound as 
of many rifle cracks. This was evidently to demonstrate the 
qualities of the exhaust arrangement. On the Pennington tricycle 
this and the sound muffler are one and the same thing. It simply 
consists of a rectangular elbow, into the long end of which flows 
the exhaust. The ‘‘covers” are in the angle, and the extremities 
of the short ends are covered with a woven material, which permits 
of the free exit of the ‘‘dead” gas, whilst effectually confining | 
the noise of the cylinder explosions, and preventing further 
explosions of an unwelcome nature, 

On our return to the Motor Mills it behoved us to climb the 


| steep side of the canal bridge. I made no actual record of the | 


gradient of that bridge, but it seemed to me to form with the level 
an obtuse angle of about 150 deg. A slighter incline led up to 
the half-dozen yards of absolute steepness, It was on this slighter | 
incline that Mr. Pennington stopped to indicate the nature of the 


initial run. He was starting actually on the hill. Well, he | 
started. We ascended the lesser incline without difficulty. When 
we commenced the steep hill the beats of the motor decreased 
at once in rapidity of sequence. But having changed their rate, 
a regular diminished series of explosions was maintained until the 


summit was reached, 


| their inward parts, as they 


cylindered engine built specially for demonstrating the perfect 
combustion of the Pennington system, and where I recognised an 
old Imperial Institute friend in the shape of the bicycle fitted with 
an air-propeller. Mr. Carse—Mr. Pennington’s partner—assured 
me that this bicycle had been simply held up in a boat, the motor 
set going, and the boat had been propelled at the rate of six miles 
an hour against the tide. After this we came upon the Pennington 
motor bicycle, which Mr. Carse requested Curtis to mount. 
This was accomplished in much the same manner as that pursued 
with an ordinary bicycle, and Curtis proceeded to convert the ex- 
tensive floor into a cycle track, dodging the pillars in a remarkable 
manner. He was then directed to show the bicycle’s slowest pace, 
and made his machine travel at the rate of a yard a second, (i 
the reverse order being given, I trembled for his safety, At the 
slow pace, however, most of the yard was performed at the first 
tick of the second, but with the quicker rate the “ galloping” 
action must have been more pleasant than otherwise. 

The mechanism of this machine appeared exceedingly simple. 
Two horizontal cylinders operated from the rear upon the back 
wheel, Their strokes, though appearing to be simultaneous, were, 
of course, alternate ; each checking the violence occasioned by the 
force of the explosion in the other. Beyond these, there were but 
the cylinder of oil, and the leather bag containing the sourco of 
electrical ignition, consisting of a number of small cells surrounding 
an induction coil, both the oil cylinder and the satchel being 
attached to the top bar of the frame. The T-tap for regulating 
the supply of oil to the cylinders was extended diagonally across 


the frame to the centre of the handle bar. Contact for the ignition - 


was performed by turning one of the handles. Neither water 
jackets nor cooling ribs adorned the cylinders, This prompted 
me to remark, ‘‘ And how long can this bicycle comfortably run, 
Mr. Carse?” The reply, accompanied by a smile, being, ‘ Well, 
I’ve had a man on it for eight hours at a stretch, and then it was 
he that had to give in.” 

Passing along, we came upon Mr. Pennington redemonstrating 
the qualities of the tricycle to several anxious inquirers. As we 
approached, the motor was in full action. Mr. Pennington then 
remarked, ‘‘ Now, I’m going to apply the clutches; try and hold 


| the tricycle still.” Whereat three of the sturdiest in the group 


arranged themselves in front of the machine, planting their feet 
against an adjacent wall and inclining their full weight on 
to convenient parts of its frontal construction. Then Mr. 
Pennington moved the clutch levers lightly towards the centre. 
The machine quivered. Then there was a scuffing of feet as each 
endeavoured to plant his extremities on the wall, so that he might 


| incline still more towards the horizontal and the tricycle, ‘This 


was immediately succeeded by divers sounds proceeding from 
might have been attempting 
ventriloquism. But, once having started, the carriage knew not 
to stop. The sturdy ones, therefore, gradually became more and 


| more perpendicular; and it would have gone hard with them 


against the wall had not the clutches been released in time. 
‘*There,” said Mr, Penni n, “you see what one of my 
machines, weighing complete 1 Ib, under 14 cwt., can accomplish.” 
We passed on, wondering. 
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Soon my attention was attracted to a framed design upon the 
wall, representing what my uninitiated eye at once told me was a 
A ing machine. ‘ What is it?” I asked. ‘“‘That’s my aérial 
torpedo that I want to tell you about,” said Mr, Pennington, and 
when seated once more in his sanctum, he told me about it. 

«| know people think me a man of great ideas and little 
They may think so; I can’t worry my head about them. 


congo an intelligent man like you ”—I assumed an intellectual 
frown—‘‘comes to me, I am only too delighted to tell him all I can 


about what Iam actually doing. Now, here is the pass-book of the 
\iirial Torpedo Syndicate, Limited” —I observed—‘ You see there 
-; a balance of £15,000 to its credit” —1 scrutinised—‘‘I didn’t want 
a syndicate. But several gentleman wanted to become practically 
interested in the invention, and I agreed to its formation, You 
know what Mr. Maxim has been attempting to do; I was at this 
pusiness years before Mr. Maxim, and I’m telling you what I have 
done. This picture is from the photograph of an actual machine. 
First of all, the whole thing is made to weigh nothing, by means 
of a cigar-shaped bag of hydrogen gas. It carries an 8-horse 
power Kene-byaningsen four-cylindered motor, There are four 
horizontal air propellers, revolving in planes extending either side 
of the gas bag, and two vertical propellers at either end of the 
torpedo. All are worked by the motor. The horizontal propellers 
are connected electrically with a barometer, which is carried, so 
that a given altitude may be sustained. The governing plane in 
the rear, constituting the rudder, has electrical connection with 
a compass, and the vertical i vanced sagen an electrical reversing 
apparatus. Three charges of dynamite are carried, whose drop- 
ping can, of course, be timed.” f 
‘Now, let us suppose two European countries wereat war. All 
that the general of the army who possessed my torpedoes need do, 
is to get a hundred of them as near the enemy’s capital as conve- 
nient. By calculating the distance, allowing for the wind, he can 
arrange matters so that they will get somewhere near the destina- 
tion he intends them for, and he times the charges accordingly. 
Now he starts 100 of these off. If a quarter of them get anywhere 
near the capital, and drop their dynamite, that city is doomed to 
annihilation, ‘The inhabitants can do nothing to defend them- 
selves. Even if they hit them by shooting at them, they can only 
bring the dynamite down on their heads a little bit sooner, and it 
oxplodes all the same.” 

Here I was silent for a while, and then | smiled as I observed 
the flag that the torpedo in the woodcut was flying, and the 
beautiful emblematical device of ‘‘ Peace’ on Mr. Pennington’s 
deck. ‘Yes; there’s the British flag. And, so far, I’ve only 
had dealings on this subject with an Asiatic Government—the 
Japanese. And I’m actually under contract to supply them with 
anumber. The syndicate will not exist for nothing, I assure you.’ 

Then my eyes fell upon a picture representing what I should 
have described as a small battery on wheels, but which Mr. Pen- 
nington called his ‘‘ war autocar.” This, he told me, was a quadri- 
cycle driven by a 16-horse power motor. It is completely 
surrounded by steel armour plating to a height of nearly 3ft. The 
tires of the wheels are of solid rubber din. indiameter. It carries 
two quick-firing guns, and 5000 rounds of ammunition for each gun. 
In the ordinary Maxim gun, each shot is fired successively by the 
recoil of the preceding one. The guns in the “‘ war autocar,” 
however, are fired by the motor, and do not depend on the recoil. 
When once the machine has taken up a favourable position the 
power of the motor is simply transferred from the wheels to the 
guns, which continue firing even if the gunners are shot down. 
3ut the men can always shelter behind the armour plating. 
understood from Mr. Pennington that a specimen of this machine 
was in process of construction. 

And here I shook hands onee more, 
to the care of Mr. Carse, Mr. Pennington said, ‘‘ Now, | 
don't want you to say anything but what you have seen 
with your own eyes, and what little I have told you that you find 
you can believe without stretching a point. Anyway, you've had 
it first hand, and I don’t think you'll find me the sort of man to 
go back on what I’ve said.” : 

Now, although Mr. Pennington’s presence and expression are 
necessarily attended by conviction, I could not forbear from 
asking Mr. Carse, as I took my leave, whether that flying machine 
really existed or not. Appreciating my incredulity, Mr. Carse 
replied, ‘‘ Why, yes, Mr. Pennington has been upin it!” 1 sappose 
I shall have to believe it. AN OUTSIDER, 

February 6th, 
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Confiding me again 





SOME REMARKS ON COAL MINES EXPLOSIONS, 

Sin,—A contributor to the November issue of Anowledge, one of 
the most prominent of the popular scientific periodicals, has set out 
a number of lines in a diagram, drawn to scale, in such a manner 
that they shall display to the eye at a glance the geometric trend 
of the increasing or diminishing numerical tendency of what he terms 
social data, comprising Lunacy, Death-rate in the Army, Coal 
Mines Explosions, Land under Cultivation, Land under Pasture, 
Spread of Education, and Suicide ; and would be understood to 
suggest the practicability and utility of passing under mechanical 
review groups of such data embracing particular evils, natural 
causes of death, or various classes of accidents attaching to pro- 
fessions, trades and occupations. 

Mr. Alex. B. MacDowall, M.A., the writer of the article in ques- 
tion, is obviously a very anxious observer of the conditions of life in 
relation to its duration in a supportable quality surrounded by the 
various physiological phenomena, and in contact with the many 
risks tending to shorten and harden it, incident to the practice of 
the arts and mechanical sciences as they are rendered necessary by 
the changing social, political, and intellectual position of the popu- 
lation of the country. 

The diagrammatic portion of the article in question is very inter- 
esting and valuable as a means of at once grasping what has been 
the approximate effects of the efforts of our governing, corporate, 
and co-operative institutions, with such aid, of course, as has been 
rendered by the all-pervading increased educational machinery to 
reduce the mortality rate amongst us. There is evidence of the 
bestowal of very great thought and labour in the research and 
in compiling the information. The ingenuity displayed in the 
arrangement of the scales shows some intimacy with the statistical 
part of the subject, and is indicative of sustained study. The 
scheme upon which the author has plotted his work, however, 
points to some ultimate conclusions that are at once of an incon- 
ceivable and unthinkable character—to conclusions that in this age 
of precise information and exact methods are anomalous as fore- 
casts. There is self-evident incongruity between his scales for 
quantity and his scale for time. The lines or angles for greater 
preventive efforts on the one hand, or for conducive influences on 
the other, are in none of the classes of subjects treated directly 
apparent, but sp" indirectly deducible, and in this respect the 
care and pains of the author focussed, so to speak, on his chart, 
may be of very great value as a groundwork to the many readers 
and thinkers in our midst, notwithstanding the irrelative character 
of his two classes of scales and his zero points. 

. Curious veins of thought are sometimes struck ; deeply interest- 
ing lines of inquiry may be suggested and opened by the perusal 
and examination of such statistical work as is here had in view. 
In this connection let me instance one of the lines in question, the 
subject of which will always have a painful yet lively interest for 
all classes of readers, but has a special significance to the minds of 
engineers and — of the communities which are associated or 
in touch with the coal-mining industry. I refer to the line 
representing the frequency of subterranean explosions, and on 
sramining the indicated results on the chart, it is found to be a 
pecrensing set of curves, from seventy explosions in 1858 to 
qreuty-five in 1894, ending, when their mean direction is pro- 
racted forward a few years, not later than the end of the present 
pref » in the extinction of this cause of death and disaster ; the 
statist's zero is indicated, In the case of this line it would appear 


that the angles at which it is placed follow the figures of averaged 
annual numerical values through the decrease mentioned, and may 
be said to be—indeed, is generally claimed to be—due entirely 
to increased safe-guarding care, the outcome, perhaps, mainly of 
increased scientific knowledge. In this respect then, at least, the 
line in question aspires to have a very real practical and deter- 
minate significance, 

The nature of such accidents as have been happening recently, 
for instance, Brancepeth and Micklefield, capable only of 
partial or hypothetical explanation, suggests and excites fear 
that we have far to go before the absolute zero is reached. The 
fact of explosions taking place within a few days of each other is 
calculated to alarm the statist for the roe: age A of his trend; but 
more certain are such occurrences to furnish food for the thought 
of students of mining physics, If all the causes of and agencies at 
work in this class of accident are fully understood, then care, 
watchfulness, and information or discipline are at fault, till the 
obliquity of the line disappears, and whilst the angle in fact exists, 
whether attempted to be depicted on such charts as mentioned 
or not—it is a standing incentive to work, inquiry, and study. 
The colliery disaster cf the kind cited, so terrible in its presence, 
so gloomy and heart-sickening in its memories, occurs, from its 
very nature, with such suddenness— embodying such complex 
powers—that no skill-power, mind-energy, facility of resource, or 
indeed even structural or other form of solidity that may happen 
to be concentrated within its area, avail anything to prevent or 
stay the consequences of the blast. This character of occurrences, 
now happily comparatively rare in our midst, renders inquiries 
into their causes— whole and complete causes—very difficult, 
indeed, almost impossible, to the extent of entirely and satisfac- 
torily explaining them, 

The subtle influences for death, and the devastating forces 
evidenced in colliery explosions, the arbitrary and remote, as well 
as the prominent and most frequented positions which afterwards 
exhibit indubitably the signs of the presence of life’s most insidious 
foes in close association with nature’s fiercest agents, and this too 
in collieries that have been looked upon for a generation as abso- 
lutely in these respects harmless, have led to the conception in 
some minds—the minds of practical and accomplished men—of a 
sense of insecurity, a distrust of formulated safeguards, not exactly 
from their nature or the doubt as to the inaccuracy of the science 
of which they are the result, but from an incipient fear of the 
inadequacy of their ambit. Indeed, in more than isolated in- 
stances has it been suggested: Are we in the presence of another, 
an unlooked-for factor! A Midland Counties engineer even went 
so far as to suggest to the Coal Dust Commission the idea of a 
possible connection of electricity with the instantaneity and force 
of colliery explosions, as shown by some of the effects. 

Though the notions indicated are not by any means widely en- 
tertained by mining engineers ; when, in fact, referred to, it has 
often been for the purpose—especially in the case of the matter-of- 
fact practical class of men who are burdened with the onerous 
responsibilities in connection with the direct management of 
collieries—of dismissing them. There have been nevertheless 
established little streams of digressive scientific attention, whose 
influence cannot but be healthy enough if only exercised to prove 
the negative by circumstantially and categorically investigating 
suggested or embryotic affirmative arguments or collateral pre- 
mises. Notwithstanding however certainly it may be proved 
that electricity cannot be an agent for influential cause of observed 
facts in any colliery explosion, it is quite as certain that in every 
explosion of fire-damp in a pit we are in the presence of powerful 
influences that make for electrical phenomena under other circum- 
stances and in other situations. 

Considerably over fifty years ago young Mr. W. G. Armstrong, 
of Newcastle-upon-Tyne—now his Lordship of Elswick and Cragg- 
side—invented a hydro-electric machine of very great power, but 
which, on account of the deafening noise made by it when working, 
and the great quantity of water it necessarily discharged, never 
achieved a position of practical utility. This machine was of the 
highest interest from several scientific aspects, and involves a 
principle which seems perhaps rather likely to be overlooked by 
some of the electrivians and students of kindred subjects to-day. 
It will serve in the present instance very clearly to demonstrate 
that at least as regards one phase of an explosion involving com- 
bustion of carburetted hydrogen there is a very close analogy 
between the phenomena produced and certain powerful electricity- 
generating conditions. 

In Lord Armstrong’s invention electricity was generated by 
friction of aqueous vapour along the sides of a tube, interlined 
with wood, and was manifested at the orifice of exit, the requisites 
for success being distilled water in the boiler, great heat, and 
a pressure at least of several atmospheres ; whilst an indispensable 
condition was that the volume of steam should be in a state of 
actual and progressive condensation, Sparks have been drawn 
from the conductor at a distance of about 2ft. The attention of 
the inventor was, it is said, first attracted to the investigation of 
the principle by the report of a boiler tender, who had observed 
sparks at a blowing safety valve when he approached it in the 
dark, 

In an explosion of fire-damp, steam is very largely produced by 
the instantaneous janction of part of the ox}gen of the atmo- 
spheric current in the mine with the hydrogen of the gas, the 
expansion of which alone in combustion is equal to a pressure of 
at least five atmospheres : the steam is tenes along the roadways 
of the mine, the electrical conductivity of whose wall sides is low, 
at a high velocity, with great heat, in an active state of condensation. 
It may here be worthy of remark that the products of explosion 
are about in the following proportion by mass :—Water, 9 ; car- 
bonic acid, 11; and uncombined nitrogen, 56, 

There is no theory here advanced, nor even intended to be sug- 
gested, but the inference may be drawn how manifold are the 
influences on all sides, and how unsafe it will be lightly to attempt 
to set definite limits to any of them. J. E, Newsy, 

Hyde, February 8th. 





INDUCED DRAUGHT. 

Sin,—With reference to the report of Mr. Matthew Paul's 
interesting paper on suction draught for marine boilers, which 
appeared in your last issue, I should like to make one or two 
remarks, 

The author compares the work of a forced, or induced draught, 
fan to that of a pump, pumping water from a lower to a higher 
level, and infers that since the fans deal with equal weights of 
gases in given time, the work done is the same, but this is not the 
case. 

Th> work done, as demonstrated in a recent paper on centri- 
fugal fans—‘‘Proceedings,” Inst. C.E., vol. cxxiii—is proportional to 
the product of the volume and water gauge, measured at the fan, 
and, therefore, in the case of the induced draught fan, the work 
done is greater ; in fact, other things being equal, the work done is 
Sv to the absolute temperature of the gases. Thus, the 

orse-p)wers required at temperatures of 60 deg., 400 deg., and 
600 dez. Fah., would be as 1, 1°65, 2. For this reason it is 
advantageous to cool the gases, either by injecting a water spray 
into the interior of the fan, as in Patterson’s process, or the gases 
may be cooled as far as practicable by the use ot a superheater 
and economiser, 

Comparing further the two systems, it is interesting to note that 
for equal weights of gases, with the same water gauge, the power 
required for the induced draught fan is greater, because the 
equivalent lift is greater. If a fan is delivering at a temperature 
of 60 deg. Fah., 3in, water gauge corresponds to a lift of 204ft., 


but for air at 600 deg. Fah. and the same water gauge the lift 
becomes 414ft. The hot air being lighter, a higher column is 
required to balance the same head of water in the e 


Lt follows, as no doubt observed by Mr. Paul, that t! e tip-speed 





of the induced draught fan must be higher than the other to pro- 
duce the same water gauge; in fact the tip-speed is proportional 








to the square root of the equivalent lift, or, in other words, to the 
square root of the absolute temperature of the air. 

In practice, as stated by Mr. Paul, the actual power required 
for a system of induced draught is usually somewhat less than that 
for forced draught, on account of restricted passages and ports 
through which on the latter system the air has to make its way to 
the furnaces, In well-known systems of forced draught, which I 
have examined from time to time, it was usual to find 60 per cent. 
to 70 per cent. of the engine power expended in the above manner, 

HAMMERSLEY HEENAN, M.I.C.E. 

4, Chapel Walks, Manchester, February 9th. 





A SPRING COUPLING FOR WINDING OR HAULING ENGINES, 
Str,—This appliance has been patented by Mr. H. W. Hollis, 
— manager of the Weardale Iron and Coal Company, Ltd., 
udhoe Ironworks, Spennymoor, County of Durham, and was the 
subject of a paper read before the members of the North of 
England Institute of Mining and Mechanical Engineers at their 
general meeting on 10th October last. 

As any invention or appliance that has for its object the reduc- 
tion of the working cost of a colliery must of necessity be inter- 
esting to those engaged in the management of collieries, I feel 
sure that any information I can give on this invention, the result 
of actual experiment and observation, will be a sufficient excuse for 
my troubling you with these few lines. 

First of all, let me say that these couplings were attached to the 
winding ropes of the upcast shaft at West Thornley Colliery, Tow 
Law, on the 2nd June, 1894, and as one of the ropes had then 
been in use for a considerable time, I shall confine my notes chiefly 
to the other—west side—rope, which, at the time of putting on the 
coupling, had been in use for five and a-half months. 

For the purpose of comparison I would here state that the dura- 
tion of the two preceding west side ropes was as stated below :— 

No, 1, put on 15th May, 1890; reversed, 31st January, 1891— 
eight and a-half months in use; rope taken off 5th June, 1891. 
or twelve and a-half months’ duration. 

No. 2, put on 5th June, 1891; reversed 30th July, 1892— 
fourteen months in use ; rope taken off 16th December, 1893, or 
thirty and a-half months’ duration. The rope to which the patent 
coupling was attached was put on 16th December, 1893 ; coupling 
put on 2nd June, 1894; rope reversed 13th June, 1896 ; showing 
twenty-four and a-half months in use. This rope is still working, 
and at this date—February 6th—has been in use thirty-seven and 
a-half months, is in good order, and from all appearance likely to 
go a considerable time longer. Our custom is to reverse, or change 
from end to end, each winding rope as soon as it is deemed 
necessary by the engineer. The ropes are 3}in. circumference. 

Fig. 1 is an elevation of the coupling, and Fig. 2 is an end eleva- 
tion of the same. 

The coupling or attachment consists of a pivoted frame com- 
posed of two end plates a a’, one or both of which may be formed 
or provided with a hook, and these plates are connected to side 
plate 4 1’, by means of links c¢, which are pivoted to both of said 
plates as shown. The side plates } J’ are normally held apart by 
a coiled spring d, through the centre of which passes loosely a rod 
e, one end of which is secured in the plate /, while the other end 
passes loosely through the opposite plate 0’. 

It will be seen that whenever any sudden strain is placed upon 
the coupling, the sides separated by the spring approach each 
other, thus compressing the spring. As the strain increases the 
resistance of the spring to compression becomes greater, and the 
power of the links to compress becomes less, so that a condition of 
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equilibrium is rapidly attained with very little variation of the 
working length of the coupling itself. If the spring were to break, 
the coupling might still act in the manner intended, and in the 
event of a portion of the spring flying out altogether, the coupling 
will still act as a rigid connection, but I have never known either 
of these accidents to occur. 

We find the patent coupling to be exceedingly handy, easily 
attached to existing arrangements, and requires very little 
additional space between the cage chains and any detaching hook 
that may be in use. In the discussion at the meeting referred to, 
and at which I was unable to be present, Mr. Geo. Baker Foster 
referred to the fact that where Mr. Hollis’ coupling was adopted 
in addition to a safety hook, more height would be required 
between the flat sheets and the pulleys. 

For the information of your readers the coupling in use at West 
Thornley Colliery is 22in. long by 12in. wide. I haveevery confidence 
in recommending this spring coupling to the favourable considera- 
tion of colliery managers, believing that its adoption is calculated to 
lengthen the lifetime of winding ropes, as well as making a saving in 
the wear and tear upon cage hangers, chains, bolts, and shackles. 
For shaft winding purposes the plate a is made the same as plate a’, 
the hook being dispensed with. JOHN WaLEs LAVERICK, 

Tow Law, February 6th. Colliery Manager. 





NEWSPAPERS FOR ABROAD. 

Sir,—I find that many people are glad to utilise their newspapers 
or magazines when finished with, by forwarding them to one of our 
mission stations abroad, and I am anxious to find some one who 
will send out a copy of your paper, THE ENGINEER, either week by 
week, when finished with, or in parcels of a few numbers at a time, 
to a member of the Central African Mission—an engineer, who 
will be very grateful for it—the postage would only have to be 
paid to London, as the agent there forwards all papers and parcels 
to their destination free of charge. I would give name and address 
or send labels ready directed for the papers. 

It would be a real kindness if you could ask your readers 
whether any of them would do this, and would ask him to com- 
municate with me. L. Dopeson, 

Newspaper Referee for Central African Mission, 

The Chestnuts, Guildford, February 3rd. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


FOURTH REPORT TO THE ALLOYS RESEARCH 
COMMITTEE. 
By Prorgssor W, C, Roperts-AusTEN, C.B., F.R.S. 

/ntroduction.—In presenting this fourth report! to the Alloys 
Research Committee, | would observe that it will deal—tirst, with 
some general considerations respecting the present position of the 
research ; secondly, with the copper-zine series of alloys, known as 
the brasses, which possess much industrial importance ; and third, 
with certain relations between the fusibility and strength of alloys, 
which involve considerations as to the constitution of alloys gener- 
ally. An account will also be given of an experimental investiga- 
tion which was undertaken with a view to measure the molecular 
mobility of solid and molten metals, known as ‘‘ diffusion.” 
Certain experiments will also be described, the results of which 
have improved the recording pyrometer, and have rendered its 
calibration more accurate. 

General observations. — Before reference is made to the work 
which has been done recently, some general observations may be 
offered which might escape attention if they were included in the 
description of the later investigations. The value of the experi- 
ments on the nature and properties of alloys, which were originated 
by the Institution of Mechanical Engineers in 1890, has received 
wide and appreciative recognition in this country and abroad. It 
may fairly be claimed that they have stimulated similar work in 
France in a remarkable way ; for the constitution of our Alloys 
Research Committee, and the course they have adopted, have 
confessedly been closely followed by the ‘‘Commission des 
Alliages”” of the Société d’Encouragement. The names of some of 
the best known scientific workers in France are included in the list 
of this Commission ; and what is justly called a ‘‘vast programme 
of research” has been entrusted to six experimenters whose 
individual reputations are already well established. The Institu- 
tion of Mechanical Engineers has conducted the researches on 
alloys entirely at its own cost; but in France the ‘‘necessary 
resources for the realisation of the experiments” have been fur- 
nished in part by the Société d’Encouragement, and in part by 
individuals and public companies. The list of these includes 
M. Solvay, la Société Royale Austurienne, six of the great railway 
companies of France, la Société des Forges et Aciéries dela Marine, 
la Société de Chatillon et Commentry, and la Société Francaise des 
Métaux. The first report of this Commission has been published 
during the present year, and reference will subsequently be made 
to it. The Institution of Mechanical Engineers, however, has not 
only influenced indirectly the advance of scientific knowledge by 
stimulating research in other countries ; it has done much to sustain 
the reputation of our own country, by affording means for con- 
ducting experiments, the results of which have a scientific as well 
as an industrial application. The necessity for keeping pace with 
such research work as is being done in Germany has been strenu- 
ously urged in letters published in Te Times during the months of 
August and September last ; and it does not seem to be recognised 
how much good work, of the kind advocated, has already been 
accomplished by this institution. It should not be forgotten, more- 
over, that excellent investigations on alloys have also recently been 
made at Cambridge by Heycock and Neville, whose work has been 
carried on side by side with that of our committee. 

How much influence the Institution of Mechanical Engineers is 
exerting, in connection with what has been justly called the 
‘renaissance of inorganic and physical chemistry,” may be 
gathered by comparing this series of reports with some recent 
observations of Dr. Etard, of the Ecole Polytechnique. He has 
pointed out? that ‘‘ one prominent fact stands out more and more in 
the researches in later years, and its manifestation deserve to be 
collected, discussed, and studied ; this fact is the influence, not 
of the infinitely small, the word would be unsuitable, but of very 
small quantities—the microplasms, or chimi-ons of some kind. A 
persistent study of steel has enabled the chimi-onic influence of 
such quantities as 0°02 per cent. of carbon, silicon, or phosphorus 
to be recognised; such quantities are actually employed in 
metallurgy when varieties of steel possessing certain preperties are 
required. This relation of carbon and iron, expressed in terms of 
atomic weights, would give a formula Fejo C ; and whatever may 
be thought of this inadmissible formula, the relation of one atom 
of carbon to one thousand atoms of iron remains a fact. Are there 
many elements in whose atoms such actions are revealed’? Their 
existence may be accepted, if the rapidity of motion is such as to 
permit a single carbon atom to act upon a pile of a thousand atoms 
of iron. Some say that carbon converts iron into steel in virtue 
of its small atomic volume, which permits it to lodge between the 
atoms of iron; but other elements also convert iron into steel 
under certain conditions. Is not the effect due to a disturbance, 
propagated longitudinally, in the habitual movements of the atoms 
of iron; which disturbance is introduced by the specific movement 
of the chimi-on, that is, of the added element?” 

For the consideration of this question I have for many years 
been gradually collecting evidence; and the first instalment of it 
was embodied in the Bakerian lecture? delivered before the Royal 
Society in February last, which was, in no small measure, an out- 
come of the work of this committee. 

In the series of researches of which a part is deseribed in the 
present communication, an attempt has been made to ascertain how 
tar the properties of metallic masses are dependent on atomic 
movement and molecular grouping. The mechanical properties of 
alloys of definite series of metals have therefore assumed less 
prominence than the principles which affect alloys generally; and 
the result has been that, although the course adopted hardly needs 
justification, the practical bearing of the investigation may have 
seemed to be somewhat remote. The devotion of years of labour, 
for instance, to tracing the relation of alloys to saline solutions, 
would appear at first sight to be of less practical importance than 
determining the mechanical properties of alloys by the aid of 
testing machines. Establishing the analogy between alloys and 
saline solutions has, however, been eminently fruitful in practical 
results, for it has enabled the mechanical properties of alloys to 
be explained, and even to be predicted. It has been easy to show 
that the property of liquation possessed by saline solutions while 
freezing—which consists in rejecting a certain quantity, often very 
minute, of a fluid portion of the mass, and distributing or relegat- 
ing it to a definite position in relation either to the mass as a whole 
or to the individual crystals—is now recognised as being of funda- 
mental importance in determining the mechanical properties of 
varieties of iron and steel and of alloys generally. This subject 
of liquation will always be identified with the work of the Alloys 
Research. Committee, and its history is interesting. Its origin is 
French+; but much experimental work in this connection was 
published more than twenty years ago in a paper of my own’; and 
the present report will contain references to the latest phases of 
the inquiry, which may also be claimed as the outcome of the 
labours of this committee. 

Attacking the problem of the constitution of alloys from the 
atomic point of view has, moreover, been fruitful in results; for it 
has enabled the influence exercised by the relative atomic volumes 
of the alloyed metals upon the mechanical properties of the mass 
of metal to be clearly revealed. It has, in fact, justified the view of 
our Past-President, Sir William Anderson, who initiated the work 
of this committee, the original object of their investigation being 
to ascertain whether a connection could be traced between the 
mechanical properties of metals and the “ periodic law” of New- 
lands and Mendeléeff—‘ Proceedings,” 1893, page 102. With 


i For first, second, and third reports, see ‘‘ Proceedings,” 1891, page 543 ; 
1893, page 102, and 1895, page 238. 

2 “ Revue des Sciences pures et appliquées,” September, 1896, page 775. 
. 3 “ Philosophical Transactions of the Royal Society,” 1896, vol. clxxxvii. 

» page 383. 

4**Levol, Annales de Chimie et de Physique,” vol. xxxvi., 1852, page 
193; vol. xxxix., 1853, page 163. 
5 “ Proceedings” of the Royal Society, vol. xxiii., 1874-5, page 481. 





reference to this object, Professor Fessenden has letely published 
a remarkable on ‘‘Some recent work on Molecular Physics,” which 
he delivered before the Franklin Institute.’ After a singularly 
appreciative reference to the experiments which gave rise to this 
sories of reports, he observes: ‘‘ We see at once that, in general, 
the addition to a metal of large atomic volume of one whose atoms 
are small must increase the tensile strength of the former.” He 
gives mathematical reasons why it should be so, and illustrates his 
conclusions by the lines shown in Fig. 1, Plate 1, which exhibit the 
relations between Young’s modulus of elasticity and the atomic 
volume of metals, and between the rigidity of metals and their 
atumic volume. In Fig. 2 he traces the relation between the tensile 
strength of metals and their atomic volume. It may now, I think, 
be accepted as proved that the intluence exerted by an element 
added to a mass bears a direct relation to its atomic volume, 
This appears to be also true within the limit of elasticity ; and this is 
precisely the point upon which our Past-President, Professor 
Kennedy, has urged that it is desirable to obtain information. It 
is shown, moreover, by Professor Fessenden how readily the proper- 





Fig. 1. [Blastcccy pes Rigiday af M 


















































aI uv relation to Atonuc! Volume. | > 
a Rey | | +9 
lp 4 |8 
B| Au— Gold | eed Bee 
we | Cd— Cadmium | | . Wy | @ 
| Cu — Copper | oPt ry is 
3 | Fe ~ ror | yy* ? 
g Mg — Magndstum $y | 
8 | Ni — Mickel gu” ‘ 
| Pb — Lead > 
>| pa — Palladium on Cus {= 
8 Pt — Platinum fg A 3 
| Sn— Tin | oe ay 
® | in= Zine | , oZn * 
8 | - ly 
| ~ 
| ; ae Pet Nig & 
fae oPt } 
‘ | ee Al ee ‘ 
a | Sd | jguue= = 
3 Sno a Rye Cue = 
$ ot Ws ceil B 
=| ay Pee cor : | 
ey ee nig | Absccssce’ | represent | & 
Ane \1+(Atomic |Volume)? | | 
be" Pb | Bees RE 
P 0 0-005 0-010 0-015 0-020 
— , -—- Lbs 
z ig. 2. Zengile Strength of Metals | FE Joo.000 
e0+—-S ft ____ : : 
: | tnlrelatian to their Atamic Volume. | 7 | 
j 7 [80,0005 
3 | r i 
Ee aca ta ——— es 
| | _ 3 
4 | 
u | | Z| 000 * 
& 40 } rn ae i 
| | . 
| | Y | oPt }60,000 % 
| } | - | 3 
| 
§ 90) 7 en — 
2 | Pod } & 
« ees ae ae ponnens 
< | Al | | | | 
} 
oi Gn | | > 
, | a | lead $ 
5 oi__17 | | Aen peree Ss 
" | Absolute Temperature Centigrade | eo00.% 
3 Zn j of Melting) Point | | 3 
2 7 divided by (Atomic Volume)$ 8 
& ox a mK: ee as } eis: ante 
20 40 60 80 100 120 140 


ties of a metal or an alloy may be disturbed by what, even to those 
who have experience of the extraordinary action exerted by traces of 
elements or masses of metal, appear to be insignificant causes. 
The original problem proposed for consideration by the Alloys 
Research Committee—‘‘ Are the mechanical properties of metals 
and alloys connected with their atomic volumes?”—has teen 
definitely answered in the affirmative, not only in the course of 
the present series of researches, but by the experimental and 
theoretical work of physicists and mathematicians on the Continent 
and in America, 

I have reluctantly come to the conclusion that we are not ina 
position to deal adequately in the present report with the great 
question of the behaviour of pure and impure metals within their 
elastic limit. Some considerations bearing upon this subject will, 
however, be found further on. As regards the immediate future, | 
am of opinion that the nature of what may be called ‘‘solid solutions” 
of metals must be more carefully studied than has hitherto been 
the case. When this has been done, it will be desirable to con- 
tinue the investigation of the influence of the atomic volume of 
elements, within the elastic limit of the mass and beyond it. It 
should, however, be borne in mind that the system of recording 
pyrometry, which was devised for this committee and is now widely 
adopted, has for the first time enabled a clear view to be obtained 
of the constitution of the metallic alloys, It will be necessary to 
place on a firmer basis our knowledge of the mechanical constitu- 
tion of metals and alloys as revealed by the pyrometer and the 
microscope, before attempting to explain how ‘‘ structure ” is built 
up of the ultimate atoms or molecules of the metals. 

Brasses,—The work on the alloys composed of copper and tin 
begun in 1892 and published in the third report—‘‘ Proceedings,” 
1895, pages 252 and 269-279—was followed by a similar investiga- 
tion of the copper-zinc series, which includes every variety of brass, 
and therefore possesses much industrial importance. It has been 
claimed that no alloy except steel exhibits such extreme diversity 
of mechanical properties as the brasses; but in this respect they 
hardly equal the variations exhibited by the copper-tin alloys, 
which range in strength from 18 tons per square inch down to 
friable masses, and in colour from reddish yellow to grey blue ; 
while trustworthy ordnance, sonorous bells, or brilliant mirrors, 
may severally be produced from suitable members of the series, 

The investigation of the copper-zinc series was conducted on the 
same general lines as that of the copper-tin alloys ; that is by em- 
ploying the recording pyrometer—‘‘ Proceedings,” 1893, pages 132- 
4—for obtaining a complete series of curves, which indicate what 
takes place during the cooling and solidification ofa large number 
of alloys composed of copper and zinc in varying proportions. As 
in the copper-tin series, some of these curves have been so arranged 
in Fig. 3 that the point at which each curve intersects the hori- 
zontal ‘‘composition” line PP marks the percentage of copper in 
the alloy represented by the curve. It is unnecessary to remind 
readers of these reports how seldom it happens that an alloy 
solidifies sharply or at one temperature, as water does. In alloys 
there are generally at least two freezing points. As a molten alloy 
cools, the different stages of solidification are clearly indicated by 
changes in the direction of the curves, The position of these 
changes in respect to composition, and their mutual relations in the 
entire series, are emphasised by dotted lines } B, cC, dD, cE, ee, 
and by the line A B C D E F, which connect similar freezing points 
in adjacent alloys, The term ‘“‘freezing-point curve,” applied to 
these dotted lines, has now taken a firm place in scientific literature,” 
though it must be borne in mind that the designation “‘ freezing 
point” is applied to each of the various temperatures at which the 
different groups of constituent metals solidify. As in the copper- 
tin series, these curves have been considered in relation to the 
mechanical properties of the alloys; and they throw considerable 
light on the difficulties which are met with in working the varieties 


6 Journal of the Franklin Institute, September, 1896. 








7 Heycock and Neville, ‘‘ Proceedings" of the Royal Society, 1896, vel. 
lx., page 160. 
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of brass, and point to the adoption of methods for overcoming 
these difficulties, It will be necessary, however, to discuss the 
meaning of the various points on the curves before dealing wit} 
the industrial significance of the results ; and for the present it will 
be better to trace the relation of this investigation to other work 
which has been published recently in France. 

The research on the brasses, which forms one of the subjects of 
this report, was begun nearly two years ago; and while it was 
nearing completion, M. Charpy® presented to the Société d’En- 
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couragement the tirst report of the ‘‘Committee des Alliages,” |t 
is entirely devoted to the copper-zine alloys; and his conclusions 
which are of much interest and importance, may be briefly sum. 
marised as follows’: The tenacity of the brasses is greatly increased 
by working ; and annealing these alloys is effective at lower 
temperatures thar has hitherto been es ; annealing may in 
fact begin at so low a temperature as 430 deg. C. or 800 deg, F,, 
and is very efticacious at 500 deg. U. or 900 deg. F. Heati 
brasses to 900 deg. C. or 1650 deg. F. causes a rapid diminution jp 
the extensibility of the alloy ; and in the commercial alloys, which 
contain 0°15 per cent. of tin and 0°2 per cent. of lead, this effect 
which is technically known as ‘‘ burning,” is produced at a tempera. 
ture below 800 deg. C. or 1450 deg. F, 

With reference to the effect of annealing at low temperatures, 
it may be pointed out incidentally that M. Osmond” and myself 
have recently shown that gold alloyed with antimony, and forming 
a mass which on cooling reveals large crystalline planes, may be 
annealed at so low a temperature as 250 deg. C. or 480 deg, F, 
The result is that the original’structure entirely disappears, and the 
mass becomes minutely granular, no traces remaining of the large 
crystalline planes ; the effect may be ee with that of annealing 
cast steel at about 800 deg. C. or 1450 deg. I’. 

If attention be limited to the copper-zinc alloys which admit of 
industrial application—namely such as ranged from copper alloyed 
with a minute proportion of zinc to copper alloyed with 50 per cent, 
of zinc—it will be found that the limit of elasticity, the resistance 
to penetration, and the hardness, increase continuously with the 
proportion of zinc. The extensibility also increases with the per- 
centage of zine, and attains its maximum in the alloy containing 
30 per cent. of zinc, and then decreases rapidly. The com- 
pressibility and the reduction of sectional area increase with the 
percentage of zinc, attaining a maximum with 30 per cent. of zinc, 
after which they decrease. ‘Ihe tenacity increases with the propor- 
tion of zinc, attains a maximum with about 45 per cent. of zinc, and 
then decreases rapidly, The alloys become fragile when they con 
tain 50 per cent of zinc. 

Some of M. Charpy’s curves have been plotted in Fig. 4, which 
gives the freezing-point curves of the copper-zine series obtained 
for the Alloys Research Committee. As M. Charpy justly remarks, 
by varying the proportions of zinc between 30 and 43 per cent, a 
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series of brasses may be prepared, which possess such diverse 
properties that different members of the series represent almost 
distinct metals, although the range of variation in composition is 
limited. The most malleable of the series elongates about 60 per 
cent., and its tensile strength is 17 45 tons per square inch, while 
one with 40 per cent. of zinc still elongates 40 per cent. with a 
strength of 25°8 tons per square inch, By adjusting the softening 
effect due to annealing, and the strength produced by working, it 
is easy to increase the tenacity of bars and sheets to 38 ‘09 tons per 
square inch, and to attain even greater strength in the case of 
wires, It is satisfactory that the evidence now submitted to the 
Alloys Research Committee is equally significant and important. 
M. Charpy’s curves represent respectively tenacity and extensi- 
bility, and from these has been plotted the curve marked ‘ work 
done” in extension and fracture. Thurston?° has also studied the 
mechanical properties of the copper-zine series of alloys, and his 
curves are plotted in Fig. 4. These curves have been arranged 
under the freezing-point curve of the copper zinc series in this 
diagram, in which the horizontal distances or abscissv are percent- 
ages of copper or of zinc. It will be evident that the entire series 
of curves are closely related. In order to make this clear, a brief 
explanation of the freezing-point curves and of the eutectic alloys 


is necessary. 
(To be continued.) 








A PARLIAMENTARY paper has been issued giving a parcel 
post agreement with detailed regulations between Great Britain 
and Sweden. The basis of the agreement is the Vienna Parcel 
Post Convention of July 4th, 1891. The general regulations state 
that parcels may be forwarded from the United Kingdom to 
Sweden up to the weight of 11 lb. English, and from Sweden to 
the United Kingdom up to 5kilos. Parcels will be conveyed by 
the direct sea route, and may be insured up to £50 and 900 kronor 
(1250f.). Postage must be prepaid, except in the case of re- 
directed parcels. It is agreed that the Administrations shall 
furnish each other with a list of prohibited articles, but they will 
not thereby undertake any responsibility whatever, towards either 
the police, the Customs authorities, or the senders of parcels. 
Parcels posted in the United Kingdom for Sweden must not 
exceed ¥ft. (English) in length, breadth, or depth ; and parcels 
posted in Sweden for the United Kingdom are similarly limited 
to 60cm. Parcels somewhat exceeding 2ft. or 60cm. in lengt 
will, however, be admitted to the service provided that their 
breadth and depth are not great. The agreement dates from 
January Ist, 1897, and is terminable on one year’s notice by 
either party. 





8 * Bulletin de la Société d’Encouragement,” 1896, pages 180-234. 
» Bulletin de la Société d’Encouragement, bag Ns 1186-1152. 





10'Treatise on Brasses, Bronzes, and other Alloys; New York, 1&3 
page 366. 
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THE NEW PEUGEOT MOTOR CAR. 
EXPERIENCE With all the different types of petroleum 


motor cars would seem to point to the conclusion that, while 
the vertical motor is generally more powerful and compact 
than the horizontal engine, it has the drawback of producing 
an excessive vibration which no amount of careful balanc- 
ing will overcome to any appreciable extent. On the other 
hand, nearly all the horizontal motors yetaintroduced appear 
to be capable of exercising less effective power on the driving 
wheels, but, at the same time, there is considerably less 
vibration, and this vibration is by no means so unpleasant as 
that caused by the usually faster running vertical engines. 
The partial suppression of the vibration in the horizontal 


Fig. 1 


motor is an advantage that more than counterbalances the 
lower speeds at which carriages propelled by this type of 
motor generally run, and even this inferiority in point of 
speed, if it be a disadvantage in view of the fact that the rate 
of running is more than high enough for all practical pur- 
poses, may very shortly be met by one or two motors which 
we hear are to be placed on the market, Though the vertical 
motor has shown itself eminently successful in racing, the 
horizontal engine is yet coming more and more into general 
use, and it is significant that while nearly all the new motor 
carriages are propelled by horizontal engines, some of the old 
makers are abandoning the vertical type for more convenient 
systems. 

Up to the time of the Paris-Marseilles race last year the 
carriages of the Fils de Peugeot Fréres, of Valentigny (Doubs), 
were fitted with the ordinary Daimler motor, supplied by 








Fig. 2 


Panhard and Levassor; and when these latter brought out 


for this purpose. The advantage of the friction cone lies, of 
course, in the fact that the carriage can be set in motion 
without putting any excessive strain on the machinery. All 
jerking is thus avoided, and the vehicle starts smoothly and 
easily. The crank shaft is geared on to an intermediate axle, 
carrying small pinions of various diameters, and a corre- 
sponding number of pinions are carried on the driving axle, 
so that the speed is varied by moving one or other of the 
intermediate pinions into the corresponding gear on the 
driving axles. There are four of these pinions for different 
speeds, and another for reversing. 

At each end of the driving shaft there is a small toothed 
wheel geared by chains on to the sprockets of the rear wheels. 
The water for the motor circulates in the steel tube under- 
frame of the vehicle, as is usual in the Peugeot system, and 
the jackets are ribbed internally so as to agitate the water 
and thus increase its cooling capacity. It is claimed that in 
this way a very little water is needed for the efficient running 
of the motor. During the race last year the pump got out of 
order, and could not be used, and the carriage was run a very 
long distance without using water ; much longer, it is said, 
than would be possible with other systems of petroleum 
engines. The gas mixture may be fired either by electricity 
or the tube, though the latter method is more generally em- 
ployed. The motor is entirely enclosed to protect it from the 


| dust and dirt, and considering the power developed, is re- 


markably light and compact. There are three levers—one 


| for changing the speeds and reversing, and another for the 


brakes ; while the third is used for steering. The perform- 
anee of this carriage in the Paris-Marseilles race shows that 
it is capable of attaining very high speeds, while it is claimed 
that it will mount the steepest gradients without difficulty. 
The new Peugeot carriages are built with a longer wheel base 
than is usual in motor cars, and while this apparently permits 
of easier running, it allows of a much greater space for the 


| drivers, who, in many vehicles, too frequently find themselves 


| motors, built by the Hilles and Jones Com 
| a set of bending rolls for fin. boiler plate. 


cramped by the room taken up by the levers. 

With a view to carrying out the manufacture of these 
motor cars on a large scale, Messrs. Peugeot founded a com- 
pany last year distinct from the parent concern, under the 
title of the Sociétédes Automobiles Peugeot, and the managing 
director is M. Armand Peugeot, head of the firm Les Fils de 
Peugeot Fréres. An extensive works has been erected at 
Mandeure, near Valentigny, Doubs, and the company is now 
engaged in turning out the new vehicles, beginning with a 
carriage for four persons of the type illustrated in the plan 
and elevation. . We are indebted for these illustrations to the 
Locomotion Automobile, of Paris. A great improvement on 
the design of the average motor car is noticeable in 
M. Peugeot's carriage. It actually looks as if it was com- 
plete in itself, and has not got that truncated appearance 
which is so remarkable in most horseless carriages. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Electric machine tools.—Included in the large equipment of 
machine tools sent from the United States to the new American 
locomotive works in Russia, are some heavy tools driven by electric 

y- One of these is 
here are two motors, 
a large one to drive the two lower rolls by means of gearing, and 
a smaller one to raise and lower the top roll, which roll is carried 
in trunnion bearings. The motors, rolls, and gearing are all 


| mounted in a heavy bed plate, and the back housing is hinged, so 


an improved type for their own vehicles, the Valentigny firm | 


Were obliged to continue using the old system of vertical 
motor, The necessity of striving after something better, 
however, induced Messrs. Peugeot to design a motor of their 
own, and they settled upon a horizontal engine, which was 
tried for the first time in the great race last year. The motor 
8ave entire satisfaction; and though merely running as a 
—_ during the course of which experiments continued to 
e carried out, the carriage yet secured the first prize for 
Vehicles carrying more than four persons. The general arrange- 
pp of the machinery will be seen in the diagrams, Figs. 

and 2. It is a two-cylinder motor, developing 6-horse 
Power for the vehicle illustrated. The pistons drive a 
crank axle, carrying a friction cone, by which the motor is 
put into gear, thus suppressing the usual pinions employed 


that plates bent to a fall circle can be readily removed. The other 
tool is a ntammoth punch, capable of punching 6in. holes in in. 
steel. It can also be made into a shear by bolting knives to the 


| nose and the sliding head. The frame is of the usual jaw pattern, 


and weighs 40,000 lb., being cast all in one piece. The motor is 
mounted on an extension of the frame, and drives the fly-wheel 
shaft by means of a pair of cut gears. By this arrangement the 
machine is entirely self-contained, and floor space is economised. 
The spur-wheel is of large diameter, with shrouded gear, and the 
clutch which engages with this is controlled by an adjustable auto- 
matic stop, which allows the sliding head to be brought to rest at 
any desired point of the stroke. The sliding head is counter- 


| balanced through a spiral spring, and has a tapered brass shoe for 





taking up the wear. 

Compressed air machine tools—The use of compressed air for 
driving tools and appliances in railway machine shops is extending 
very rapidly, and many roads, which recognise the economy of 
using proper plant, have put in large compressing plants of the 








most modern construction. At the Topeka shops of the Atchison, 
Topeka, and Santa Fe Railway, there is now a compressor with 
cross-compound air cylinders and duplex steam cylinders, The 
steam cylinders are 20in. by 48in., with Meyer cut-off valves. 
The air cylinders are 16in. and 28in. diameter, with a stroke of 
48in. The air cylinders are both water-jacketed. The air is first 
compressed in the larger cylinder to 30 lb., and then, passing 
through the intercooler, its pressure is increased to 1001b. in the 
smaller cylinder. Tbis intercooler consists of a cast-iron shell, 
built to stand a pressure of 200 lb.; it is placed between the 
cylinders, and contains an inside system of pi This shell is in 
the form of a 20in. cylinder, curved age | its axis. The air is 
admitted from the low-pressure cylinder, and in its passage through 
the intercooler the temperature is reduced by contact with the 
surface of the inner pipes, through which a continual stream of 
cold water is forced. The air is then admitted to the high- 
pressure cylinder, and is sent from that to a reservoir, from which 
the air is piped underground to the different shops and through- 
out the repair yards in 6in. mains. At different points are 
auxiliary reservoirs. In al), there are over five miles of air piping, 
the air in one instance being carried three-quarters of a mile to 
the material yard, where it is used to drive a saw, a rotary drill, 
and a press, used to cut, drill, bend, and straighten rails. Among 
the tools are the following: — A 10-ton hoist, with 7in. vertical 
cylinder, with a lift of 7ft. 6in. A riveting machine with ldin. 
gap, and a reach of 35in. The peculiar feature of the machine is 
the use of a double piston in the cylinder, the cylinder being 
divided by a lin. partition into two cumpartments, each of which 
has its own piston. The effect is that of two cylinders tandem, 
and the required pressure of 50 tons is easily obtained. The 
r sul; cf this construction is to prevent trouble in adjusting dies 
to 11vet different thicknesses of plate. The pressure is uniform 
throughout the stroke, which is3in. The machine weighs 1000Ib., 
but is swung from the centre of gravity by a bail, and is easily 
handled. There are several riveters, including a l0ft. reach 
stationary riveting machine designed to do all classes of boiler 
work. Ithasalso a radial crane with a pneumatic reversible hoist, 
which is operated by a rotary engine. The staybolt cutter, 
designed for cutting off the projecting ends of staybolts after they 
have been screwed to their place in the fire-box, consists of a cast- 
iron frame with tempered steel jaws. The weight is 4501b., and it 
is swung from a movable frame placed alongside of the fire-box. 
It will cut off 1200 staybolts per hour, ranging in diameter from 
Zin. to l}in., leaving the ends the right length for bending over, 
and needs only one man to operate it. The bolts are not loosened 
in the sheets as when cut cff by a hammer and chisel. A founda- 
tion ring riveter of 100 tons pressure, a flange punch of 80 lb. 
pressure, and a great number of smaller tools are driven by the air 
3u . 
Unsted States Ship Canal. —The report of the committee ap- 
pointed to investigate the proposition for a ship canal to connect 
the Great Lakes with the Atlantic, has been presented to Congress, 
and has received the approval of the President. The report states 
that starting from the heads of Lakes Michigan and Superior, the 
most eligible route is through the several lakes and their inter- 
mediate channels, and the propozed Niagara Ship Canal—Tona- 
wanda to Olcott—to Lake Ontario. The Canadian seaboard may 
be reached from Lake Ontario by the way of the St. Lawrence 
River, and the American seaboard may be reached from Lake 
Ontario by the way of the St. Lawrence and Lake Champlain and 
the Hudson River, or by way of the Oswego, Oneida, Mohawk 
Valley, and the Hudson River. The alternative routes from Lake 
Ontario to the Hudson River require complete surveys and a full 
development of economic considerations to determine their relative 
availability. A moderate control of the level of Lake Erie, and of 
the Niagara River above Tonawanda may be justified in connec- 
tion with the Niagara Ship Canal, the determination in this matter 
to rest on a full examination of the physical conditions. The 
policy should contemplate the ultimate development of the largest 
useful capacity. All works should be planned on this basis, and 
the actual execution should conform thereto, except in so far as the 
works may, without prejudice, be progressively developed with the 
actual demands of commerce, It is practicable to develop the 
work in separate sections, and the several sections in part by 
degrees, each step having its economic justification, so that benefits 
shall follow closely on expenditure, without awaiting the comple- 
tion of the system as a whole. The report states that the com- 
pletion of the entire system as quickly as it can be properly 
matured and economically executed is fully justified, and that the 
Ni Ship Canal should first be undertaken, and incidentally 
the broadening and further deepening of the intermediate channels 
of the lakes, the same being in the logical order of development, 
and also requiring the least time for consideration. The committee 
recommends the collecting and analysing of existing information, 
reports, surveys, &c., and advises that a systematic measurement 
should be made of the outflow from the several lakes. It also 
recommends that complete surveys and examinations be made and 
all needful data to mature projects be procured for the following 
arts of the proposed system :—(1) Controlling the level of Lake 
irie and projecting the Niagara Ship Canal ; (2) Developing the 
Oswego-Oneida-Mohawk route ; (3) Developing the St. Lawrence- 
Champlain route; (4) Improving the tidal Hudson River, and 
improving intermediate channels of the lakes. 
he elevation of a railway.—When the Boston line of the New 
York, New Haven, and Hartford Railroad was originally built, it 
was laid on the surface of the ground, crossing the streets at 
grade ; but owing to the growth of the city and of the railway 
traffic, the line has now been elevated, at great cost, for a distance 
of 45 miles. The work includes the construction of bridges and 
stations, the laying of sewers and water mains, the elevation of 
poe) agers and other incidental work. The cost will be about 
£700,000, which will be paid by the state, city, and railway com- 
pany, in accordance with the grade-crossing law of Massachusetts, 
he city and state together wil! pay 45 per cent., leaving 55 per 
cent. to be paid by the railway company. A little way from the 
Park-square terminal station the new line commences to rise by a 
grade of 0:4 per cent., increasing to 0°8 per cent. for a short dis- 
tance, this being the mayimum grade. When the elevation of 
20ft. above the old—and street—grade has been attained, giving 
a headway of 14ft. to 15ft. for the cross streets, the maximum 
= is 0°68 per cent., and the average grade only 0:1 per cent. 
is new elevation continues to a point beyond Forest Hills and 
the junction of the West Roxbury branch, where it runs down to 
the old level by a grade of 0°57 per cent. There are no changes in 
alignment. The line will have four tracks throughout, while near 
the Boston end there will be six tracks, and at two of the five 
stations the freight yards have to be raised to the new grade. New 
water and gas mains and new sewers have had to be built on 
some of the cross streets, this work being done at the expense of 
the railway company. Four streets have been lowered from 2ft. 
to 5ft., and one street was lowered to 17ft. below the original 
grade, in order to give the necessary headway. In this last case, 
street approach grades of 4:8 per cent. were used. The new line 
is on an earth embankment between heavy masonry retaining walls, 
and is carried across the streets by masonry or iron bridges. The 
normal elevation is 20ft. above the old grade. Masonry work was 
carried on all through the winter of 1895-96, the materials for 
mortar being heated, and salt water used for mixing. No signs 
of defect in this masonry have been discovered. By this new 
work twelve grade crossings have been eliminated, one street over 
the railway has been lowered to pass under the railway, and 
seven new streets have been opened under the railway. There 
are twenty bridges in all, besides five new masonry subways and 
two masonry arches lengthened for additional tracks. Of the 
bridges, thirteen are of plate girder construction, two are steel 
arches of 50ft. spans, and five are masonry bridges. The plate- 
girder bridges have the Dawley and Francis soiid trough flooring, 
which is used so extensively on this road. They are half-through 
bridges, with single-web girders on the outside, and double-web 
box girders between the tracks, the flooring being carried on shelf 
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angle-irons about 12in. above the bottom chords, The troughs are 
filled with clean pebbles, over which tar is poured, and above this is 
the broken stone ballast, the track being above the level of the top 
chords, The earthwork filling is done from a temporary double- 
track trestle between the walls, and in some cases this filling is 
partially done before the walls are built, the top of the bank being 
wide enough for three tracks close together. Then, after the walls 
are finished, the filling is completed. In the finished work the 
width will be about 59ft., the four tracks being 13ft. centre to 
centre, with 10ft. from the centre of each outer track to the wall. 
With two steam excavators at work at the gravel pit, 3500 cubic 
yards, or seven train loads of filling, have been dumped in twenty- 
four hours. The unloading is attended to b ups of men on 
the track, who also attend to the ballasting, lining, surfacing, and 
general work on the track. 








LAUNCHES AND TRIAL TRIPS. 


Tue Union Steamship Company’s new twin-screw steamer 
Gascon is expected to leave Belfast for Southampton on Saturday, 
the 13th inst. She is to leave Southampton for the Continent on 
Thursday, the 4th March, returning to that port, and sailing thence 
for Cape and Natal ports and Delagoa ~~ on Saturday, the 
20th March. Captain Martin, who formerly commanded the 
Spartan, and who had command of the Scot on her last voyage, has 
been appointed commander of the Gascon. 

The Anping, a passenger and cargo screw steamer, which has 
been constructed by Wigham Richardson and Co., to the order of 
the Osaka Shosen Kabushiki Kaisha, of Osaka, Japan, went for a 
very successful trial off the coast on Wednesday, the 3rd inst. 
The vessel is 261ft. in length by 35ft. beam by 23ft. in depth, 
rigged as a two-masted fore-and-aft schooner, and having accom- 
modation for first and second-class passengers in a bridge amid- 
ships and in a poop, and there are also fittings for a large number 
of steerage passengers. She is lighted throughout by the electric 
light, and the appliances for working the ship and for loading and 
discharging the cargo are of the most modern and improved kind, 
including steam windlass, donkey boiler, steam steering gear, four 
steam winches, &c. The propelling machinery consists of a set of 
triple-expansion engines, which, with their boilers, have been con- 
structed by Messrs. Wigham Richardson and Co., and on the trial 
trip worked without the slightest hitch, driving the vessel ata 
mean speed of over 11] knots, the vessel being fully loaded. The 
owners were represented on the trial trip by Mr. S. Konishi, their 
superintendent engineer, under whose superintendence the vessel 
has been constructed. 

On Friday afternoon there was launched from the East Ship- 
building Yard of Messrs, C. S. Swan and Hunter, Limited. of 
Wallsend, a fine steel steamer, built for the Pacific Steam Naviga- 
tion Company, of Liverpool. This vessel, which was named the 
Sorata, isa duplicate of the steamer called Corcovado, recently 
delivered from the same yard. Her dimensions are 405ft. in 
length by 47ft. din. beam by 32ft. 9in. depth. The vessel has 
been designed for the company’s cargo trade between Liverpool 
and the West Coast of South America. She has a cargo capacity 
of about 6700 tons dead weight, and will be fitted to the owners 
highest standard in all respects, the cargo and mooring arrange- 
ments receiving special attention, nothing having been spared to 
ensure success in every department. She has nine special steam 
winches, also eleven cargo derricks and spans for quick despatch. 
There are three steel decks, the upper one being partially sheathed 
with teak. She has seven watertight bulkheads, and a cellular 
double bottom all fore and aft, divided longitudinally into ten 
compartments ; also Hall’s stockless anchors, Harrison’s steam 
steering gear, and J. H. Wilsonand Co,’scapstan. The machinery 
for the Sorata has been constructed by the Wallsend Slipway and 
Engineering Company, Limited, and has cylinders 24in., 40in., and 
66in. diameter by 5lin. stroke, and three large boilers arranged for 
a working pressure of 190 1b. per square inch. The economical 
working of the machinery has been very carefully considered, 
special feed-heaters, evaporators, with Weir’s pumps, &c., being 
fitted ; also manganese bronze blades. During the construction of 
the vessel and machinery, the work has been superintended by 
Captain Conlan and Mr. James Thomson, the company’s marine 
and engineering superintendents, and also by Mr. Frank Fisher, 
the resident surveyor. 

There was launched on February 2nd, from the yard of the Cale- 
don Shipbuilding and Engineering Company, Ltd:, Dundee, a 
steel screw steamer built to the order of the Cork Steamship Com- 
pany, Ltd., of Cork. The vessel has been built to the highest 
class at Lloyd’s, and is of the following dimensions :—Length over 
all, 229ft.; breadth, 32ft.; depth in hold, 15ft. 8in. Her engines, 
constructed at the builders’ Lilybank Engine Works, are triple- 
expansion, having cylinders 19in., 30in., and 50in. diameter respec- 
tively, with a piston stroke of 33in. Steam is supplied by one 
large steel boiler at a pressure of 160 1b. per square inch. She has 
a combined poop and bridge deck and topgallant forecastle. Three 
large hatchways afford access to the holds, four steam cranes and 
two steam winches being placed at hatchways for handling cargo. 
The cabin is aft, under the poop deck, and is very comfortably 
arranged for captain and officers, having saloon in centre panelled 
in mahogany and sycamore, relieved with satinwood mouldings, 
and upholstered in crimson velvet. The engineers’ rooms are 
— and the crew and firemen are berthed forward in the 
*tween decks, Steam steering gear, by Messrs. Alley and Mac- 
lellan, has been provided in the wheel house, from which the vessel 
can be steered either by hand or steam. On the forecastle is a 
powerful steam windlass for working the anchors, which are of a 
stockless pattern, and stow into the hawse pipes, The vessel is 
rigged as a two-masted schooner, and is fully equipped to meet 
Lloyd’s and Board of Trade requirements, and everything has been 
done to make her a first-class cargo boat. The work has been 
carried out under the supervision of Mr. Kelson and Captain Hore, 
the company’s superintendents, assisted by Mr. Flockhart, one of 
the Cork Steamship Company’s engineers. As the vessel left the 
ways she was named the Bittern by Mrs. Grant Barclay, of 
Broughty Ferry. Amongst the others present were Mr. and Mrs, 
Tawse, Mr. F, C, Kelson, Liverpool ; Mr. and Mrs. W. B, Thomp- 
son, Mr. O. P. Thompson, Mr. J. W. Reid; Mr. D. Robertson, 
Broughty Ferry, &c, At the close of the ceremony the company 
adjourned to the manager’s office, were ‘‘ Success to the Bittern” 
was heartily pledged. The Bittern is the seventh vessel built by 
the Caledon Shipbuilding and Engineering Company for the 
Cork Steamship Company, Ltd. 

Messrs, Blackwood and Gordon launched a handsome steel-screw 
steamer for service in the cross-Channel trade between Ireland 
and England. This steamer has been built to the order of the 
City of Dublin Steam Packet Company, of Dublin, for Dublin 
and Liverpool trade, and is a sister ship to the steamers Louth, 
Wicklow, and Carlow, also constructed by Messrs. Blackwood and 
Gordon for the same owners. The new vessel was named Kerry by 
Mrs. D, B. M’Geoch, wife of the senior partner of the builders, 
and was afterwards taken into the builders’ wet dock to receive 
her machinery, which has also been constructed by the builders, 
Her dimensions are 260ft.; breadth, 34ft.; depth, 16ft. 9in., with 
long poop, bridge, and forecastle, and short wells filled in, and 
having a tonnage of 1270 tons gross register. The engines are of 
the triple-expansion type, with a bronze propeller and large boilers 
working up to fully 3000-horse power. The hull of the vessel has 
been built very much in excess of the requirement of Lloyd’s 
class, and is fitted with powerful steam windlass, steam steering 
gear, and steam winches, &c. In the holds, ’tween, and main 
decks, fittings are arranged for 500 cattle, and on the upper deck 
sheep fittings are arranged. Efficient ventilation by means of fans 
and ventilators has been provided so as to ensure the safe and 
comfortable transit of cattle, special attention being given to this 
very important matter by the builders in accordance with the 
views of the managing directors, and in compliance with the new 








Orders in Council regarding cattle transit. In the forward part 
of the vessel a large and commodious covered-in steerage has been 
arranged for the use of third-class passengers, with separate 
compartment for female passengers, and also a large and well- 
ventilated cabin for the exclusive use of cattle dealers. Inthe after 
part of the vessel a large house on the poop deck has been fitted 
with private cabins for the accommodation of thirty first-class 
pa yoo and entering from this house is the main saloon, 

aving accommodation for other seventy passengers, making one 
hundred in all, The saloons are nicely fitted up and upholstered 
in velvet, and electric light is fitted up throughout all parts of the 
vessel. In the centre part of the vessel on bridge deck a pleasant 
smoking room is arranged, and over the same a teak house is 
fitted, with rooms for the captain and chief officer. Above this 
house is placed the flying bridge, from which, on account of its 
height, the captain and officers will be able to keep a good look-out. 








THE IRON, COAL, AND GENERAL TRALES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


On ’Change at ge pry to-day—Thursda y—satisfaction was 
expressed at the Board of Trade returns for January, inasmuch 
as they disclose an increase in the iron and steel exports for last 
month, as compared with those for January, 1896. An increase in 
these exports of 19,389 tons is very gratifying. The total 
quantity of iron and steel exported last month was 246,996 tons, 
as against 227,607 tons in January of last year, showing an increase 
of 8 percent. The total value of these exports was £1,804,496, 
an increase of £88,424, or 5:1 per cent, The fact that the increase 
is more marked in quantity than in value is somewhat dis- 
concerting. The probable explanation is that the exports were 
largely made up of railroad material, a rather low - priced 
commodity. 

In pig iron the increase in the value of the month’s exports was 
1l per cent. Bar and angle iron shows an improvement of 10 per 
cent.; railroad iron, 1s per cent.; wire, 10°9 per cent.; tele- 
graphic wire, 8 per cent.; cast and wrought, 2°3 per cent.; and 
tin-plate shows a gratifying improvement of 5°5 per cent. Our 
principal customers for railroad iron have been Eastern countries 
and South Africa. There is a decline of some 1500 tons, represent- 
ing £20,000, in our shipments of galvanised sheets, for which 
South Africa, where so mauy cheap German sheets are now going, 
is mainly responsible. The exports of galvanised sheets to South 
Africa have declined from 4515 tons in January, 1896, to 2659 
last month. This, however, is much better than January, 1895, 
when the amount was only 1684 tons. The Argentines take for 
January was 1642 last year and 1504 this, a decrease on 1896, but, 
as in the case of South Africa, an increase on 1043 tons in 
January, 1895. The Australian record keeps up, being 4166 last 
month and 4122 in January, 1896. For the same periods India 
shows 3667 and 2971, and other countries unspecified, 2906 and 
2278 respectively. In black sheets and hoop iron, two other great 
staple industries of the Midlands, there is a better record, our 
exports having increased over 21 per cent., chiefly with Austral- 
asia, Japan, Russia, Italy, Brazil, and the United States. The 
increase in the exports of railway rolling stock—passenger car- 
riages— is 108 per cent.; in cycles, 224 per cent.; in steam engines, 
56°6 per cent.; and in small arms, 135 per cent. 

Manufacturers to-day reported themselves as well off for work. 
Demand was described as good, both on home and foreign 
account, and expanding in a very satisfactory manner. Prices were 
firm in most departments. 

In the pig iron trade prices are upheld, with a good turnover at 
the furnaces, where stocks are uniformly reported low. The 
average selling price of Staffordshire and Midland pig iron, though 
never officially ascertained, as in the case of finished iron, is 
believed to be now about 3s. per ton on the average over the rates 
prevailing at the beginning of the October quarter. As furnace 
coal has not been materially advanced, pig iron smelting is re- 
aa as much more profitable than it has been for some years, 

oundry pig iron ‘commands very good prices with an increasing 
demand, and all grades of forge pig iron are dearer as stated above. 
To-day Staffordshire cold blast was quoted £4 10s.; all mine, 
£2 15s.; part mine, £2 5s. to £2 7s. 6d.; and cinder pig, £1 19s. 
to £2, Lincolnshire forge was £2 6s, to £2 7s.; Derbyshire and 
North Staffordshire, £2 5s, to £2 6s.; and Northamptonshire, 
£2 4s. to £2 5s. per ton. Hematites were 58s. to 60s. The 
American pig iron which is being brought to Manchester chiefly as 
ballast in the cotton ships, and of which two recent cargoes alone 
represented 2000 tons, is, as well as American steel, invading the 
Midlands. The pig is mostly foundry numbers, and is reported by 
users to be of satisfactory quality. Forge descriptions, however, 
are also arriving. It can scarcely be said there are any really 
fixed market quotations, but 46s, 6d, to 47s. may be taken as 
representing about the average for forge, delivered Warrington, 
and 47s, 6d. for foundry, delivered Manchester Docks. 

Ironworks producing common bars have plenty of orders, and 
are likely to be in full operation to the end of. March, some manu- 
facturers stating that they are now booked up to that period. The 
standard price is £6 5s., although a few makers are still taking £6. 
Marked bars to-day were in improved demand at £7 10s., with 
extra for special brands, Earl Dudley’s L.W.R.O. bars being 
quoted £8 2s, 6d., and some discussion took place as to whether 
the leaders of the trade might not put up prices a further 10s., 
seeing that lower grade iron is so firm and buoyant. Merchant 
bars had a steady sale at £6 10s. to £6 15s. 

Black sheet makers still complain of underselling by Welsh 
firms, and prices in this branch showed no recovery of strength. 
Singles were still quoted £6 5s., doubles £6 10s, to £7, and lattens 
£7 10s. to £7 15s. Other quotations to-day were for hoop iron 
£6 10s., tube strip £5 17s. 6d. to £6, angles £5 15s. to £6, stamp- 
ing sheets £9 10s, to £10, and nail rod £6 10s, to £6 15s, Galvan- 
ised iron of 24 gauge is £10 f.o.b. Liverpool. 

Tbe district steel works are kept in operation nearly full time, 
and the extensions mentioned in previous reports are being pushed 
forward, including in one instance a large new blast furnace to 

roduce basic iron. American steel is being used at several works 
in this district for sheet rolling, and the sheets are said to be of 
satisfactory quality ; though some complain that the tin bars are 
somewhat awkward, being longer, wider, and thinner than English 
ones, The American agents, it is said, also refuse to guarantee any 
analysis, to take orders for assorted sections, or for less than some 
hundreds of tons. The American billets are delivered here at 
£4 5s. perton. To-day steel bars were quoted at £6 5s. to £6 10s.; 
sheets, £7 2s, 6d.; angles and girders, £6 for small and £6 15s. for 
large ; Bessemer blooms and biilets, £4 15s.;: and Siemens billets. 
£5 5s. The Earl of Dudley’s billets are quoted at £5 10s., and 
tees at £6 5s. It is generally believed that the importation of 
American tin bars pet billets will check any further advance in 
English steel prices at present, even if it does not bring about a 
decline in values. We understand that American steel is being 
taken by the railway companies. 

The cycle makers are getting busier, and working in some cases 
* ene on foreign orders, while home inquiries are moving more 
reely, 

Constructive iron and steel work contracts find a great deal of 
attention. The heavy ironfounders are busy turning out work for 
home corporations and for export. 

District engineers are busy with machinery, bridge work, and 
electrical requisites. 

Anchors and chains are in steady demand, and the safe, nut, 
bolt, and nail trades are busy, a large volume of new business 
having been placed in many of the subsidiary branches, 

For edge tools for mining, railway, and plantation purposes 
there is a satisfactory booking of orders, including some good 


foreign lines. 








Some important contracts are held in the railway rolling stock 
works, 

To meet the extending trade, Messrs. Chubb, of Wolverhampton 
the celebrated safe manufacturers, have arranged to erect a large 
new factory in the town. 

In the Midland iron trade considerable interest is expressed jn 
the circular which has been issued by the British Iron Tradg 
Association recommending the stamping of british made jron 
with the words ‘‘ British Manufacture.” There is a good deal of 
divergence of opinion as to the advisability of such a step, many 
holding that the words ‘British Manufacture” either with or 
without the makers’ special brand in addition, can always hg 
understood, and would furnish a means of needed protection, 

The strike of outworkers in the Cradley Heath chain trade for 
a return to the 5s, list continues, 

The proposed extension sewage works for Wallsall on the pre. 
cipitation principle, involving an expenditure of £9500, has been 
the subject of a Local Government Board inquiry, and it seems 
likely that the scheme will be sanctioned. 

The machinery of the South Waterworks Company has been 
busily and usefully engaged during the past six months, The half. 
yearly report of the directors just issued recommends a dividend of 
6 per cent. per annum. The statement of assets includes the 
following item:—By works generally, being the total of the 
accounts rendered for expenditure on land, buildings, reservoirs, 
machinery, mains, and other expenses on capital account, as per 
last half-year’s statement, £992,421 6s, 2d. 

The first stage in the public lighting of the Borough of Chelten- 
ham by electricity was reached on Saturday, when the Mayoress 
of Cheltenham switched on the arc lamps, which have been placed 
in High-street, Clarence-street, and St. George’s-place. The 
twenty-nine arc lamps which were switched on displace seventy. 
five gas lamps, of which twenty-five are Guildhalls and fifty 
ordinary lamps. The arc lamps are on four circuits, two of which 
are all-night circuits, while by means of the other two the Corpora. 
tion will be able to reduce the quantity of light in the streets after 
midnight by extinguishing every alternate lamp, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester. — Generally, both in the iron market and some 
branches of the pone Oe trades, there would seem just now a 
tendency to quiet down. No doubt the continued weakness in 
warrants, and the muck lower prices at which they can be bought 
as compared with makers’ iron, have had some effect upon buyers, 
who show decidedly less eagerness about placing out new orders, 
and the position of the market is for the time being not quite so 
strong. Makers and manufacturers are, however, not at all 
anxious, as it is fully expected that any depression in the market 
can only be temporary. With regard to the engineering industries, 
where new work is not coming forward so freely as of late, it is pro- 
bably in a large measure due to the inability of most engineering 
firms to undertake further orders for anything like early delivery, 
The Indian Famine is, however, necessarily overshadowing the 
chief staple industry of Lancashire, and this indirectly has its 
effect upon other branches of trade. 

Although there was no falling off so far as attendance was con- 
cerned on Tuesday’s Manchester Iron Exchange, the general tone 
throughout the market was less buoyant, and there was not that 
briskness about business so noticeable of late. For pig iron 
especially the demand showed a decided quieting down, and in 
some cases second-hand holders were pushing sales at lower 
prices. Makers’ quotations, however, were, as a rule, unchanged, 
and on their part no anxiety was shown to force business at any- 
thing under late rates. Local and district brands were without 
quotable alteration, although perhaps not quite so strong, in all 
cases, at recent maximum rates; for delivery Manchester, 
foundry qualities remained at about 48s. 6d., less 24, for Lancashire ; 
47s, 6d. net for Lincolnsbire, and 51s. to 52s. for Derbyshire, with 
forge descriptions averaging 45s, 9d. net cash for Lincolnshire, 
and 46s, to 46s, 3d., less 24, for Lancashire, delivered Warrington, 
Outside brands are somewhat easier, but makers still «uote 
503. 10d. net for good-named foundry Middlesbrough, delivered by 
rail Manchester, with ordinary brands obtainable in the open 
market at about ls. less. Scotch iron can be bought at slightly 
under recent current rates, and there are sellers at about 51s. 6d. 
to 52s. net for Glengarnock and Eglinton, delivered Manchester 
Docks, with American iron, which continues to arrive in moderate 
Yaga sone at about 48s., although for some special brands 

s. is asked, 

In the finished iron trade no material change is noticeable, For 
Lancashire bars £6 remains the minimum figure, with 2s. 6d. to 
5s. above this price asked, in some cases, for forward delivery, and 
North Staffordshire qualities not quoted under £6 5s, delivered 
here. Sheets still average about £7 7s. 6d. to £7 10s., and hoops 
£6 10s, for random to £6 15s. for special cut lengths, delivered 
Manchester district, with 2s. 6d. less for shipment. 

The position in the steel trade continues generally strong. 
Hematites are firm at late rates, ae 61s, to 62s. 6d., less 24, 
with local made bars £6 5s., and boiler plates £6 15s., delivered 
Manchester district, although Scotch plates could still be bought 
at 2s, 6d. under the above figure. Billets are without improve- 
ment, the continued shipments from America—2000 tons having 
arrived in the Ship Canal during the ae week—keeping prices 
down, and local makes are still obtainable at £4 15s, net, delivered 
Warrington. 

The reports I receive from the — trade unions show a 
contheusl salad in the unemployed list, the Steam Engine 
Makers’ Society having less than 4 per cent. of its total member- 
ship in the United Kingdom on donation—which represents the 
lowest number recorded for six years past, whilst a much longer 
period has ene since there was so satisfactory a state of trade 
as that which now prevails in practically all departments, 
Local employers, however, report to me that in some directions 
new orders are not coming forward quite so freely as of late, but 
work already in hand fully maintains the activity recently noted, 
and in most branches establishments have orders already on their 
books sufficient to insure them full employment over a consider- 
able portion of the year, machine tool makers being generally well 
engaged until practically the close. 

Professor Boyd Dawkins brought forward at a meeting of the - 
Manchester Geological Society held on Tuesday a short paper 
with reference to the operations that had resulted in proving the 
existence of coal measures at Dover. This paper was a reply to 
one read at the last meeting of the Federated Tastitute of Mining 
Engineers by Mes:rs. Brady, Simpson, and Griffiths, on the Kent 
coalfield, in which the writers of the paper, Professor Boyd 
Dawkins said, had set up the claim that the boring was instituted 
and superintended by Mr. Brady, with the co-operation of Sir 
Edward Watkin. Professor Boyd Dawkins emphatically denied 
that the boring had been instituted by Mr. Brady, the credit of 
this being due entirely to Sir Edward Watkin. The responsi- 
bility, added Professor Dawkins, for the geological part of the 
enterprise was his ; the higher responsibility, for carrying out the 
work to a successful result, was Sir Edward Watkirt’s, while Mr. 
Brady acted under his instructions in charge of the actual boring. 
At the same meeting Mr. W. Watts, F.G.S., read a short com- 
munication dealing with the recent sliding bog in Ireland, in the 
course of which he gave it as his experience that the secret of the 
slipping of peat bogs was to be looked for in the hydrostatic 
pressure and onward flow of the water which they retained. The 
movement was always very slow, often not more than one and a-half 
to two milesan hour, even when fairly well charged with water. When 
confined in a narrow valley, and steeped in the water of the stream, 
the material rolled where it was lumpy, and slid where it was 
semi-liquid, adapting itself more or less to the conformation of 
the ground, and rose a little higher than the side of the valley, 
being influenced by friction in this respect. 
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Ata meeting of the Northern Society of Electrical Engineers 
held on Monday, Mr. Alfred H. Gibbings read a paper on elec- 
tricity supply at 230 volts, in which he described the system in 
operation at Bradford, where the supply had been changed from 
215 to 230 volts, and which was the first town that had completely 

ne over to the higher pressure, The author gave a detailed 
account of the changes that had been made in fuse-boxes, meters, 
wiring and fittings, motors, arc lamps, and incandescent lamps, in 
order to meet the alteration in voltage, which was accomplished 
with a minimum of time and trouble. They had now 530 con- 
sumers in Bradford, all of whom were users of the current at 
930 volts. In conclusion, the author said that where a borough or 
district had dny pretensions to size the trouble entailed in changing 
from a lower pressure was not worth consideration, in view of the 
resultant advantages. As regards the battle of the systems, he 
was not taking up the argument in the present paper, nor did he 

use the entirely one-sided view professed by some engineers. 
The 230 volt lamp had a future of its own, both in alternating and 
continuous systems of supply, and as such its wider adoption and 
use was merely a matter of time and confidence. 

In the coal trade there has been rather a slacking off since the 
commencement of the month; although collieries are not yet 
resorting to short time, the present demand is scarcely moving 
away the output, and in the inferior descriptions of fuel stocks 
here and there are accumulating. The better qualities of round 
coal suitable for house-fire purposes are moving off moderately, 
but supplies are plentiful, and prices not more than main- 
tained at late rates, a slight tendency to ease down, in 
special cases yr | here and there noticeable. With the lessened 
requirements for house-fire consumption, there are more plentiful 
supplies of the commoner qualities of round coal offering for 
steam, forge, and general manufacturing purposes, and these are 
not quite maintaining the full prices that have recently been got, 
6s, being about a general figure for ordinary steam and forge coal, 
at the pit mouth, with anything materially above this only got in 
exceptional cases. Engine classes of fuel are rong | more of a 
drug, and collieries which have hitherto had no difficulty in 
disposing of their output are now finding some qualities of slack 
hanging upon their hands, whilst in the open market surplus lots 
are being pushed for sale at very low figures, and the general 
tendency of prices is easier, At the pit mouth common slack 
could be bought readily at 2s. 9d. to 3s. ; medium sorts, about 
3s, 9d. to 4s. ; with best qualities quoted 4s. 6d. to 4s, 9d. per ton. 

In the shipping trade there is still a fairly active demand, but 
with the increased supplies of common round coal upon the market, 
sales for shipment have been pushed at lower prices, and common 
steam coal is obtainable at as low as 7s. 3d. to 7s. 6d., although 
better qualities still average about 7s. 9d. to 8s., delivered Mersey 


vorts. 

5 The annual report of Messrs. Andrew Knowles and Sons, Limited, 
one of the largest colliery concerns in Lancashire, is generally a 
fairly good index of the condition of the coal trade. In the above 
company the called-up capital has during the past year been 
reduced from £35 to £22 10s, ye share, and the balance-sheet 
now shows a paid-up capital of £571,500, with £125,000 in 5 per 
cent, mortgage debenture bonds, Sundry liabilities amount to 
£21,164, and there is a reserve against royalties accruing of £1250. 
The collieries, fixed plant, and freehold and leasehold estates are 
valued at £597,438; loose rolli stock, plant, &c., £60,391 ; 
coal in stock, £19,655; prepaid mine rents, £4495; sundry 
accounts owing, £35,602; cash in hand, £28,747. The 
net profit on the year’s operations has been £27,417, 
out of which it is proposed to pay a dividend of 18s, per share 
—4 per cent.—free of income tax, and to carry forward a 
balance of £4917. In the earlier part of the year, the report adds, 
the prices realised for coal were very unsatisfactory, and the 
demand was poor, whilst colliers’ wages were maintained at the 
same high level. Recently there had been some improvement in 
the demand, but no general advance in prices. The works and 
machinery at the various collieries had been mairtained in an 
efficient condition out of revenue ; considerable progress had been 
made with the new Ayecroft Collieries, and purchases of freehold 
mines and other property had been made, the cost of which had 
been added to yA ome 9 

Burrow.—A very steady and strong business is being done in 
hematite pig iron, and the prospects of the market generally are 
good and satisfactory. akers this week quote higher prices 
at 52s, 6d. to 53s, 6d. for parcels of mixed Bessemer numbers net 
f.o.b., and they are in a position to command this advance, inas- 
much as the supply is restricted to the output of 36 furnaces. 
Warrant holders are very firm, and in anticipation of better 
prices are not disposed to sell much, except in needy cases, at 
current values; 50s. 8d. is the quotation for sellers and 50s. 74d. 
buyers net cash. The stocks of hematite are a shade higher this 
week, 1890 tons having gone into the stores. There is now on 
hand 299,509 tons, being 3563 tons more than at the beginning 
of the year, 36 furnaces are in blast, being the same number as 
in the corresponding week of last year. 

Iron ore is a scarce article, and the output is not nearly large 

enough to meet the demand of local smelters, who are still import- 
ing large quantities of Spanish ore, which is used as a mixture 
with the native ores, pruduclng some really first-rate metal. 
Native ores are dearer at 12s, per ton net at mines, and best sorts 
are at 14s, to 15s. per ton. 
, Steel makers are very well off for business, and new orders of 
importance are offering on all hands as well for home as for foreign 
buyers, Heavy rails are ouarney brisk, and prices are steady at 
£4 12s, 6d. net, f.0.b, Light rails are in improving request, and 
shipbuilding qualities of steel are again in good demand in relation 
to new tonnage booked. The outlook in the steel trade is very 
satisfactory, 

Shipbuilders and marine engineers are very busily employed, 
and ro ponte be still busier in the early future as well in com- 
mercial asin Admiralty tonnage. The launch of H.M.S. Niobe, 
first-class cruiser, is fixed to take place at Barrow on the 20th inst., 
the ceremony to be performed by Lady Harris. 

Coal is quiet at easy rates, and coke is firm at full prices, 

The exports of pig iron from West Coast ports during last week 
were 8417 tons and of steel 9921 tons, as compared with 8136 tons 
of pig iron and 8224 tons of steel in the corresponding week of last 
4n Increase of 281 tons of pe iron, and 1697 tons of steel. 

‘he total for the year now stands at 37,173 tons of pig iron and 
53,580 tons of steel, as compared with 32,617 tons of pig iron and 
42,388 tons of steel in the corresponding period of last year, an in- 
crease of 4556 tons of pig iron and 11,192 tons of steel. 








THE SHEFFIELD DISTRIOT. 
(From our own Correspondent.) 

« Hap the severe weather which has prevailed throughout the 
orkshire and Derbyehire district been general all over the 
country, the effect upon the coal trade would have been much 
ne satisfactory than was the case. The frost in these parts has 
en followed by intermittent falls of snow, several of them 
wepttonally heavy, but the cold has not been intense. On the 
whole, however, the result has enlivened the house coal trade to 
7 appreciable extent, the average of time worked being still 
a ——s daysa week, and the whole of the output easily disposed 
heen t far, 1897 promises to be a better year than 1896, and 
pe ones > much doubt'that the improved values which have been 
the prs hitherto since the year came in will be maintained. At 
bapa ey: there are many collieries which are not doing more 
‘ee ns their way, and are returning no dividend whatever 
pi cir proprietors, whether in a private firm or a public 
pe pany. AL considerable advance in values, as well as 
one conditions of working, are required to bring the coal 
dean generally into a satisfactory state. One pleasing 
‘ure is a tendency towards settlement of prevailing P sae 





and these are gradually getting quietly arranged. For the local 
and district markets several of the coalowners have been able to 
obtain an additional 6d, per ton. This result is by no means 
universal, A fair tonnage is being sent to the Eastern Counties, 
and both Midland and Great Northern railways are carrying quite 
an average weight to London, the Midland making rather better 
traffics than the other railway. Best Silkstones are now from 8s. 94. 
to 93. 6d. per ton ; ordinary qualities from 7s. 6d. to 8s, Barnsley 
house is quoted at 8s, to 9s. per ton, with an advanced price for 
special qualities, From 6s, 9d, to 7s, 6d. per ton is obtained for thin 
seam coal. The bulk of steam coal at present leaving the district is 
above the average, and the demand is steady, an extra 3d. per ton 
obtained on contracts for the year being more than maintained in the 
open market. A good tonnage is being sent to Hull, Grimsby, and 
other Humber ports, and the decline in freights, while it inevitably 
affects shipbuilding, favours the export e. Barnsley hards are 
quoted at 7s, to 7s. 6d. per ton. In the secondary grades, which 
come into competition with Scotch fuel in foreign ports, an 
increasing business is reported. A very satisfactory trade is being 
done in gas coal, prices obtained in the open market being in 
advance of contract arrangements. 

An extraordinary demand for coking material prevents over- 
stocking in manufacturing fuel, which would certainly take place 
considering the abnormal output. Values remain firm at from 
4s, 3d. for small nuts to 3s, 3d. per ton for screened slack ; 2s. to 
2s. 6d. per ton for pit slack and small coal. Coke is still quoted 
at 8s, 6d. to 93. 6d. per ton for ordinary qualities, and 10s. 6d. to 
12s, per ton for washed coke. The general impression in South 
Yorkshire coal circles is that competition will be less keen this 
year than in previous seasons. This result is partly due to the 
Durham men joining the Miners’ Federation. Their action, it is 
expected, will lead to a general movement for the levelling up of 
wages in the North, and this will have the effect of putting the 
Yorkshire and Northern coalowners on a more equal platform for 
competition in the London market. 

The on and steel trades continue to be busy in nearly all 
branches. ere is a slight falling away in hematites, which, how- 
ever, is not expected to be permanent. For East Coast hematites 
60s. per ton has been accepted, and for West Coast 62s. 6d., but 
in several instances we have heard of these quotations having not 
been reached, As a rule consumers are well covered for their 
requirements for some time to come. The supply of hematite 
ore, after all, is limited, and although an exceptional demand 
during the last half-year has caused some difficulty in obtaining 
prompt deliveries, yet the advance in values is not so great as 
might have been expected. After twelve months of steadily 
improving trade, prices have gone up not more than 5s, to 6s. per 
ton, the improvement in two years being only from 50s, and 52s. 
to 59s, and 60s, 

From the engineering and casting trades reports are very 
gratifying, and there is a steady demand for all classes of 
machinery, particularly for East India, on account of electrical 
purposes. A noteworthy feature is also a more general use in 
agricultural districts of machinery for various farm purposes, and 
particularly for dairy appliances, and grinding and food-preparing 
inventions. A large business in these departments is done in- 
Sheffield, and the firms concerned report that they are actively 
employed. It is expected that the development of light railways 
will lead to a considerable ion of busi: with many of our 
Sheffield establishments, whose plant is adapted for the production 
of the specialities needed for such enterprise. As yet, very little 
is heard of work on account of motor cars. Our manufacturers 
are keeping a vigilant eye on what they hope will be a valuable 
feature of manufacturers in the future. 

To a manufacturing much more attention is being given in 
Sheffield, and various firms, not content with supplying spokes and 
other parts, are turning their attention vigorously to the produc- 
tion of the complete cycle. United States competition is being 
somewhat keenly felt, particularly in rims, for which the American 
woods are extremely well adapted. In nipples and similar parts 
the Americans are also doing well, and am ek our own makers 
are full of orders, there is no doubt that the stranger is getting a 
large share of the work now being placed. Messrs. Evans and 
Sons, who have brought out the Dragon Fly bicycle, have increased 
their means of production to the extent of 100 machines a week, 
and Messrs, Moorwood and Sons, of Harleston Ironworks, have 
added themselves to the local cycle manufacturers, locating their 
enterprise in that department on Sheffield Moor. 

In the lighter cutlery and kindred trades there is rather a lull 
at present, the business with the United States, Turkey, and India 
having fallen off somewhat seriously, The accumulations of 
orders brought forward from last year are being rapidly worked 
off, and others are not coming forward largely to any extent to 
take their place, One satisfactory feature is the tariff reforms 
carried out by the Queensland Government, by which several 
classes of goods made in Sheffield will be admitted almost duty 
free. Generally, the colonial markets are in a’satisfactory state, and 
the home trade holds up well. Messrs. Walker and Hall, of the 
Electro Works, Howard-street, have suffered severely by a disastrous 
fire at their London show-rooms, where they keep a very large and 
valuable stock of artistic goods in sterling silver and high-class 
plate. The damage is estimated at £25,000, but with the charac- 
teristic enterprise of this great establishment they have already 
taken fresh rooms, and replenished them with new stock within a 
day or two after the calamity. 

The official returns of the Hull Chamber of Commerce show 
that the Yorkshire coal trade with that port is still advancing. The 
weight for January was 172,064 tons, as compared with 150,944 
tons in January of 1896 ; the exports diminished, the weight being 
47,032 tons, against 56,456 tons in January of last year. The 
falling off is no doubt due to stress of weather preventing many 
laden ships from leaving the port. 

The Board of Trade returns for January exhibit a total export 
trade in hardware and cutlery of £181,325, or about £200 less than 
in January of 1896. In unwrought steel there was a heavier drop 
—187,673, against £191,763. 

The dividend declared by Messrs. Vickers, Sons, and Co., 
Limited, River Don Works, Sheffield, makes, with the interim 
already paid, 15 per cent. for the year. It is at the same rate as 
for the previous year. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE question of American competition in the steel trade is 
attracting a good deal of attention in this district now, and manu- 
facturers are not so much disposed to = it as they have 
hitherto been, for they are beginning to feel its effects at their own 
doors, It is held that the competition cannot but be temporary, 
and that it is induced by the Americans having a surplus of pro- 
duction to get rid of, to bring about which they are not averse to 
adopting the same tactics as the Germans—carrying on the export 
trade at a loss, and making up for this loss by increased profits in 
the home trade. By this means they keep their works fully em- 
ployed, and ready to supply home consumers with all they need 
when the trade improves. Itis held that the competition cannot be 
carried on by the Americans except ata considerable loss ; but the 
fact remains that they are sending steel, not only to South Wales, 
and Lancashire, and the Midlands, but some has been bought by a 
North of England firm, carrying on business within a mile or two 
of some of the largest steel manufactories in the world, and one 
of which makes a speciality of billets, sending large quantities to 
South Wales for the tin-plate makers, The firm referred to is 
Messrs. Richard Hill and Co., of the Newport Wire Works, who say 
that the quality is excellent and the price cheap. So far the 
competition has been in steel billets, there having as yet been little 
done in the way of importing American pig iron, But taking steel 
billets to Middlesbrough is tantamount to ‘ carrying coals to New- 





castle,” It is stated that one of the American firms has recently 





sent something like 25,000 tons of billets to this country, and 
orders are booked for a good deal more. Some of the billets de- 
livered in this country have been sold at £3 15s, per ton at Liver- 
pool. Messrs, Carnegie and Co., of Pittsburg, who are the pioneers 
in this business, evidently intend to continue it, as they have 
opened an office in London, and a few days ago the gentleman who 
has been sent over to represent them was prospecting in this dis- 
trict. 

The iron market has been dull this week, there being only a 
small inquiry both for pig and finished iron, while steel manufac- 
turers are finding trade quieter, and it is more difficult for come 
of them to keep their works going fully. Such a situation as this 
is not unusual in February, which is a quiet period of the year, 
with small shipments and increasing stocks. But sellers are not 
reducing prices, as they have, asa rule, plenty of orders, and the 
spring season is fast i crag when demands will be brisk and 
prices in all probability higher. Makers are, therefore, not pressing 
sales, either for prompt or forward delivery, indeed they are speci- 
ally firm as regards the latter. The price of No. 3 Cleveland G.M.B, 
pig iron for prompt f.o.b. delivery has this week been generally sold, 

oth by makers and merchants, at 41s., and not much has been 
disposed of at a lower figure. Makers are in a position to hold 
off, and the quantity of iron in second hands is comparatively 
small. Cleveland warrants are in quiet request, and prices have 
this week favoured buyers. The stock of Cleveland iron in 
Connal’s warrant stores is increasing, but this is to be expected in 
February when shipments are small ; the quantity held last night 
was 169,845 tons, or 2620 tons increase this month. Cleveland 
warrants have been firmer for several months than Scotch, both 
have been advancing, so that whereas there was in the summer a 
difference of between 9s. and 10s, in the respective prices, now 
there is one of 63. 10d. only. It is not improbable that the differ- 
ence will be still smaller, and when it gets to be 4s. 6d. or 5s., it 
will be more profitable for the Scotch consumer to take more of 
the native iron ; then it will be necessary to draw upon the Scotch 
store, and the decrease in the stock will improve the price. For 
a long time the stock of Scotch warrants has been almost stationary. 
Exports of pig iron from the Cleveland district are small, but never- 
ri are above a February average, the quantity reported up to 
Wednesday night being 29,918 tons, as compared with 21,075 tons in 
January, and 22,442 tons in February, 1896, to 10th. There is 
reported an extraordinary scarcity of the lower qualities of Cleve- 
land pig iron, mottled and white are practically unprocurable, and 
the supply of No. 4 foundry and grey forge is not equal to the 
requirements, in consequence of which they are realising relatively 
better prices than can be obtained for No. 3 ; 40s, 9d. is being paid 
for No, 4 foundry, and 40s. 6d. for grey forge, and there is some 
chance that the latter will realise even a higher figure than No. 3, 
when it will be more profitable to make it, and that will lead to a 
larger supply. 

East Coast hematite pig iron is in moderate request, and the 
price cannot be raised owing to the cheapness of warrants, which 
some of the consumers are taking, as they have not the objection 
to store iron that they once had, the ordinary G.M.B. which is 
lodged there generally meeting their requirements. Makers quote 
51s. per ton for prompt f.o.b. deliveries of M. Nos. of Cleveland 
hematite iron, Pat merchants do not refuse 50s. 6d., which, how- 
ever, they can hardly get, as warrants are below 50s. The supply 
of Rubio ore is better, and more of other foreign ores are being 
received, the prices being a little easier in consequence. The stock 
of Cleveland hematite pig iron in Connal’s stores on Wednesday 
night was 113,135 tons, or 5130 tons decrease for the month. 

There is a lull in the demand for manufactured iron and steel, 
but the orders booked will assure the majority of producers of full 
work for some time to come, while prospects for the spring are 
encouraging. Common iron bars are quoted at £5 7s. 6d.; best 
bars, £5 17s. 6d.; steel strip plates, £5 10s.; steel boiler plates, 
£6 10s.; iron ship plates, £5 5s.; steel ship angles, £5 7s. 6d.; and 
iron ship angles, £5 2s, 6d., all less 24 per cent. and f.o.t. Heavy 
steel rails are nominally at £4 12s, 6d. netat works. The Stockton 
Malleable Iron and Steel Co. claim a record output, fora few days 
ago they produced 253 tons in a shift of twelve hours. 

The amalgamation of the firms of Sir W. G. Armstrong and 
Co. and Sir Joseph Whitworth and Co, will now be carried out, the 
shareholders of both firms having now approved the proposal, 
Messrs. R. Stevenson and Co., of Newcastle-on-Tyne, have under- 
taken to construct for the Spanish Government the largest floating 
dock in the world. It is to be placed at the port of Olongopo, in 
the Philippine Islands, and will be 450ft. long, 117ft. width over ~ 
pontoons, and 38ft. Gin. deep from top of side walls, or girders, 
Messrs. Wood, Skinner, and Co., Bill Quay, near Newcastle, have 
booked an order for a coasting steamer of 1300 tons, and Sir Wm. 
Gray and Co., West Hartlepool, for two, each of about 2600 tons 
d weight, 

The engineers in one of the departments of the Central Marine 
Engine Works, at West Hartlepool, have this week refused to work 
overtime until the wages question is settled, and some new 
arrangement is made as to the payment for overtime. Notice of 
these demands was given last week—2s, 6d. advance on time rates, 
and 10 per cent. on piece © sacar 

The recent stormy weather at sea has done a large amount of 
damage to the Tynemouth Pier, which has been constructed for 
the protection of the mouth of the Tyne, and which had practically 
been completed; indeed, preparations were being made for its 
formal opening. The breach is a serious one, and expert advice 
is to be taken as to the reconstruction of the part that has been 
destroyed. The pier for a distance of between 40ft. and 50ft. has 
been completely washed away down to low water mark, and a 
breach broken through the harbour side a little below the railway 
level. 

The Electrical Exhibition at Newcastle-on-Tyne is to be opened 
next Monday by the Mayor, and promises to bea great success. 
So extensive is the exhibition that a special building has been put 
up in Northumberland-road on a site that covers part of what was 
once Pandon Dene. 

The annual dinner of the North-East Coast Institution of 
Engineers and Shipbuilders was held at Newcastle on Monday, 
and among those present was Sir W. H. White, K.C.B., Chief 
Constructor to the Admiralty, who proposed ‘‘ The Institution,” 
and dwelt upon its success ; it was one of the youngest technical 
institutions in the country, but one of the most active, forward, and 
flourishing. There are now over 1000 members of the Institu- 
tion. The Mayor dwelt upon the increase in trade upon the Tyne, 
Sixty years ago the revenue of the port was £20, a year; in 
1895 it was £309,256; the shipment of coal in 1837 was under 
three million tons, now it amounts to between 12 and 13 millions. 
Between 11 and 12 millions of money had been expended in 
improving the river, about 7 millions of which had been provided 
out of the taxation of those using the river, and 44 millions had 
been borrowed. No branches of industry had benefited more by 
the great improvements than the engineering and shipbuilding. 
Most of the large firms had come into existence on the banks of 
the Tyne since the river came under the charge of the Commis- 
sioners, and only one of the principal shipbuilding firms now on 
the Tyne was in existence when the Queen ascended the throne— 
that of Thomas and William Smith, who in 1810 opened their 
works at St. Peter’s, and in 1839 another establishment at North 
Shields, 

The coal trade is showing a good amount of activity, and better 
prices are being realised. Steam coal for delivery over the spring 
and summer is being sold at 6d. per ton more than could be got 
for last year’s contracts. Shipments are good this month, but in 
January were disappointing, owing to the bad weather, the total 
exports from North-east ports being 1,143,791 tons, a decrease of 
141676 tons, compared with January, 1896. Deliveries of gas 
coals are heavy, and sales of house, manufacturing, and bunker 
coals have increased. The Swedish State Railway contracts have 
been given out, and 67,000 tons are to be supplied from the county 
of Durham. Blast furnace coke is firm at 13s, 6d. per ton 
delivered at Tees-side Works, 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been comparatively inactive 
this week, and there has at the same time been some irregularity 
in prices. At the opening there was a depressed feeling, and 
subsequently prices had a slightly improving tendency, but any 
improvement made was afterwards lost. Business was done in 
Scotch warrants from 47s, 6d. to 47s. 7d., and back to 47s. 54d. 
cash. At the beginning of the week no transactions whatever 
took place in Cumberland warrants, but a limited business was 
afterwards done at 50s. 64. cash, and 50s, 10d. to 50s. 104d. one 
month. Middlesbrough hematite was also very quiet, with a few 
transactions at 49s. lld. cash, and 50s. 3d. one month. In 
ordinary Cleveland iron business was done from 40s. 84d. to 
40s. 104d. cash, and 40s. 11d. to 41s, O4d. Zi 

Taking stocks of pig iron in the different iron-producing dis- 
tricts directly affecting the Scotch market, they show a decrease 
since the beginning of the year of about 14,000 tons, and the 
statistical position of the trade is otherwise favourable, but com- 
paratively little interest is taken in the business by operators, and 
speculative transactions are on a very limited scale. 

Since last report the output of ordinary pig iron in Scotland has 
been increased by the blowing in of two additional furnaces, but 
one furnace has, on the other hand, been taken cff hematite iron. 
Makers of the latter are rather inclined to hold back at present, 
and this is to some extent due to the difficulty of obtaining 
imported ores except at increased prices. 

There are now 38 furnaces producing ordinary, 38 hematite, and 
six basic pig iron, the total of 82 comparing with 81 last week, and 
78 in the corresponding week of last year. 

The prices of Scotch makers’ pig iron are as follows :—Govan and 
Monkland, f.o.b. at Glasgow, Nos. 1, 483. 9d.; Nos. 3, 47s. 6d.; 
Carnbroe and Wishaw, Nos. 1, 49s.; Nos. 3, 47s. 94.; Clyde, 
No. 1, 51s. 6d.; No. 3, 493. 6d.; Calder and Summerlee, Nes. 1, 
52s. 6d.; Nos. 3, 49s. 6d.; Gartsherrie, No. 1, 53s.; No. 3, 50s.; 
Coltness, No, 1, 543.; No. 3, 50s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 51s. 6d.; No. 3, 48s.; Eglinton, at Ardrossan or Troon, 
No. 1, 493. 6d. ; No. 3, 47s. 6d.; Dalmellington, at Ayr, No. 1, 49s.: 
No. 3, 47s.; Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 50s. 

Shipments of Scotch pig are small, although they are better 
than they were at this time last year, showing an increase for the 
period since January lst of 5793 tons. For the past week they 
amounted to 5471 tons, compared with 3414 tons in the correspond- 
ing week of last year. To Belgium 1718 tons were dispatched, 
India 180, Canada 15, Australia 50, France 80, Italy 50, Germany 80, 
Holland 10, other countriés 110, the coastwise shipments amount- 
ing to 3172, sgainst 2112 tons in the same week of 1896. 

n the finished iron department there is a fair business, but no 
special pressure at the moment for delivery of material. The steel 
works are in most cases very busy, with contracts on hand for 
months to come. Prices of manufactured iron and steel are 
steady. 

Merry and Cuninghame, Limited, pays a dividend of 10 per cent. 
on the ordinary shares for the past year, and Mr. Cuninghame 
stated at the annual meeting in Glasgow this week that the 
earnings of the company had arisen from the iron rather than the 
coal department of its business. 

Messrs. Fleming and Ferguson, of Paisley, have received an 
order to construct a stern-wheel st for passenger traffic in 
connection with the Queensland Government railways, and also to 
build a big steamer for the Chilian Government. 

It was feared that the destructive five which took place a few 
days ago at the Fairfield Shipbuilding Company’s Works, Glasgow, 
might lead to the closing of the works for some time. The utmost 
vigour is, however, being shown in making provision for carrying 
on the work, and already more than one-half of the 3000 men that 
were thrown idle have started. The damage was estimated at 
£40,000 to £50,000. 

The coal shipments from Scottish ports in the past week reached 
142,362 tons, compared with 120,469 in the preceding week, and 
113,463 in the corresponding week of last year. An improvement 
is observable in the shipments from Fifeshire, where trade had 
been rather depressed of late. In the Glasgow district, not only 
is the current business on an extensive scale, but inquiries for 
future delivery have increased in such a way as to afford a good 
deal of encouragement as to the future. There is a fair business 
in steam coals, and the better qualities of ell coal are in active 
demand. Splint and main coals sell fairly well. All sorts of 
furnace qualities are readily disposed of. There is no change in 
prices, 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue ‘silver streak ”—in seafaring terms, the Channel—has been 
answerable during the last week for a lessened coal trade at all 
parts, owing to the non-arrival of tonnage. This was particularly 
felt at Swansea and Cardiff. Coalowners report favourably of the 
state of trade, but for the hindrances of the storms, which, as 
usual, have done a good deal of damage to shipping. Several 
vessels—one a fine steamer, the Agra, the crew of which was 
rescued by a boat laden at Cardiff—have come to grief. The 
total coal export from Cardiff last week only touched 290,000 tons, 
while Swansea only just exceeded 31,000 tons. Newport, foreign 
and coastwise, 61,000 tons. 

One good feature about coal business, especially noticeable in 
Cardiff, is that coalowners are not at all anxious to sell at reduced 
figures, and hence there is very little booking ahead. On ’Change, 
this week, it was stated that any further decline in outward 
freights will result in a greatly increased Mediterranean business, 
and possibly a sharp advance in prices. With all the other in- 
dustries in excellent form, the slight falling off in steam coal is 
only regarded as a temporary drawback that will soon disappear. 
Best steam continues in strong demand, and little or no business 
in this quality has been done under lls. Monmouthshire semi- 
bituminous output has been large for shipment at Cardiff, and 
prices are about 3d. weaker. 

Latest prices on ‘Change, Cardiff, are as follows:—Best steam, 
10s. 9d. to 11s.; seconds, 10s. 3d. to 10s. 6d.; drys, 9s. 9d. to 
10s. 3d.; best Monmouthshire, 9s. 6d.; seconds, 9s. to 9s, 3d.; best 
small, 5s. 3d.; seconds, 4s. 9d. to 5s.; inferior sorts, 4s. 6d. Best 
house coal in good demand, 10s. 6d. to 1ls.; No. 3 Rhondda, 
lls, 3d.; brush, 9s, 9d.; small, 8s, 3d.; No.2 Rhondda, 8s. 9d. to 
9s.; through, 7s.; small, 5s. to 5s, 3d. Swansea prices :—Anthra- 
cite, best, 11s. to lls. 6d.; seconds, 9s. to 10s.; ordinary large, 
8s. to 8s, 6d.; culm, 3s. 6d. to 3s, 9d.; steam, 93. 6d. to 10s. 6d.; 
seconds, 8s. 9d. to 9s, 3d. Bituminous coal, No. 3 Rhondda, 
10s. 3d. to 10s, 9d.; No. 2 Rhondda, 7s. 6d. to 8s. Patent fuel, 
9s, to 9s, 6d. Cardiff prices are 10s. to 10s. 6d.; sale moderate, 
Coke values remain unaltered, but demand good throughout the 
district. 

Last week I had the gratification of announcing a settlement 
of the Plymouth Collieries dispute. This week I am no less 
pleased in recording an end of the difficulty between the Dowlais 
Company and its colliers at Abercynon. At a meeting on 
Monday, between Mr. H. W. Martin, Mr. Railton, agent, Mr. 
Abraham, M.P. (Mabon), and Mr. W. Evans, of the Cambrian 
Miners’ Association, the list of prices in vogue at the Albion 
Colliery was accepted as a general basis for the agreement, and 
that the cutting price for No. 2 Seam should be 1s. 2d. the ton ; 
with regard to No. 1, that it should be 1s. 54d. perton. Mr. H. W. 
Martin, who has taken a firm and commendable stand throughout 
the long strike of seventeen weeks, expressed his wish at the close 
that all the old workmen should return, and he has promised to 
‘Fopen out” work for them as soon as possible. The coal is of 
excellent quality. 

Swansea authorities are to be congratulated on the fact that the 





past year was the best on record. I extract a few items. British, 
French, Norwegian, Swedish, Austrian, Dutch, and American 
vessels showed an increase in comparison with the previous year. 
The total imports amounted to 715,018 tons, the highest ever 
reached, and 15 per cent. over those of 1895. In almost every 
branch an improvement was exhibited. In the copper trade 
there was an increase of 27,600 tons; in iron ore, 44,000 
tons; in iron and steel, 24,000 tons; ia timber and deals, 
10,000 loads ; and in grain, flour, &c., 7000 tons. In the export 
trade losses were experienced—in tin-plates to the United States, 
and in anthracite coal to San Francisco. In the former 
to the extent of 80,137 tons, and the latter 83,125 tons. But the 
report, to which I am indebted, adds that as a set-off there was a 
most satisfactory increase in trade to other countries. St. Peters- 
burg, from 3590 tons in 1895 to 6164 tons, or 71 per cent.; Germany, 
from 7284 tons to 19,921 tons, or 173 per cent.; Italy, 4820 tons to 
7303 tons, or 51 per cent.; Austria, a slight increase ; France, 
9745 tons to 12,153 tons, or 24 per cent.; Straits Settlements, 
231 tons to 5493 tons, or over 2000 per cent. The Straits business 
is expected to increase. (Coal shipments showed an increase of 
35,000 tons. The Great Western Company increased their ship- 
ments by 28,302 tons, and the Midland by 32,025 tons, London 
and North-Western decreased 21 per cent., and patent fuel showed 
a decline of 52,000 tons. 

Iron and steel exports indicated an increase of 12,000 tons, and 
the chemical trades 6000 tons. Altogether the annual statement 
is highly satisfactory, and given a re-invigorated tin-plate trade, 
with a labour market tranquilised, and still better things may be 
anticipated. 

The forecast of the half-yearly report of the Port Talbot Dock 
and Railway for next week will be found satisfactory. The wall 
of the lock and entrance, as well as the lock gate, are ha'f finished ; 
about half of the dock excavated ; the piers are progressing well ; 
bridges and viaducts five-sixths finished ; and the tunnel excavated 
and lined to within 10 per cent. of its total length. The executive 
have been much encouraged by the prompt manner in which the 
whole of the 300,000 preference stock has been taken up by the 
shareholders. 

I give the rumour for what it is worth, not being able to authen- 
ticate it, that the Great Western and Swansea Bay and Rhondda 
railways may some day be amalgamated. The Great Western is 
expected to do well with its Pembrokeshire absorption. Certainly 
it will largely benefit the district, and the same may be said of the 
probable acquisition of the Rhondda. 

For the present it would appear that the shareholders’ agitation, 
strategically led, has postponed the amalgamation of ‘the Rhymney 
Railway and the Bute. So much the worse for the Rhymney 
shareholders, if an alternative step, just hinted at, should be 
carried out. There has been so much special pleading intro- 
duced into the matter that impartial observers of the question 
regret that it had rot come under the investigation and judg- 
ment of the Committees of the House. 

There has been no falling off in the iron and steel trades, and in 
every quarter activity is pronounced. At one of the largest steel 
works this week, I found that the pressure for bars and rails was 
very great. One cargo of 2000 tons of sleepers and rails for India 
left this week. Ore is coming in freely. Swansea received 11,290 
tons last week. Llanelly a few days ago imported 673 tons pig 
iron from Bilbao, and large exports are coming to the Swansea 
district from Millom. 

The first month of the year yielded gratifying totals from all the 
Welsh ports. I see that Cardiff coal total was 1,101,004 tons 
to foreign ports, or an increase of 151,037 tons over the preceding 
month, and 203,906 tons coastwise ; 11,477 tons iron and steel, 
4972 tons coke, and 31,634 tons patent fuel. Newport came next 
with 235,561 tons coal to foreign ports, 83,063 tons coastwise, and 
13,861 tons iron and steel, coke 2056 tons. Swansea coal total was 
106,322 tons foreign, 61,030 tons coastwise, 76 tons iron and steel, 
151 tons coke, and 26,244 tons patent fuel. Lilanelly total coal 
12,076 tons foreign, 6086 tons coastwise. 

At the Dowlais old works a huge blast furnace is in course of 
erection, which occupies the site of three old furnaces of average 
size. The number is eleven. It is 80ft. high, or 5ft. higher than 
the Cardiff furnace, and will be supplied with three Cowper stoves, 
each 68ft. high. By the side of the furnace a new blast engine is 
being erected, to take the place of the old engine known as the 
Ivor Guest ; and it is estimated that in April or May the whole 
will be in readiness. New furnaces are to be erected by the Llan- 
samlet Smelting Company, and ore is being stored largely in 
readiness. In the tin-plate districts the outlook on the whole is 
good. Notices have been handed in at the steel department, 
Duffryn. On the other hand, the whole of the Morriston and 
Midland Works are in full swing, and the Foxdale difficulty has 
been settled by an acceptance on the part of the men of 5 per 
cent. off standard for two months. ; 

In the Briton Ferry district it is stated that to meet the grow- 
ing demand, the Albion Works are about to have additional fur- 
naces. Steel bar is in free demand. Swansea exported 58,711 
boxes tin-plate last week, and received 50,400 from works, present 
stock 182,639 boxes. Steamers are loading for New York and 
Singapore. On ’Change, Swansea, this week, pig showed an 
improvement. Quotations were as follows :— Glasgow warrants, 
47s. 64d.; Middlesbrough, No. 3, 40s. 104d.; hematite, 49s. 9d.; 
Welsh bars, £6 to £6 23. 6d.; sheet iron and steel, £6 15s, to 
£6 17s. 6d.; steel rails, heavy, £4 12s. to £4 15s.; light, £5 12s. 6d. 
to £5 15s.; Bessemer bars from £4 10s. to £4 12s, 6d.; tin-plates, 
Bessemer coke, 10s. 44d. to 10s. 6d.; Siemens, 10s. 6d. to 10s, 9d. ; 
ternes, 18s. to 22s.; block tin, £61 10s, to £62. Cardiff quotation, 

itwood 163. Iron ore market steady, best Rubio, 14s, 6d.; 

afna, 14s, The Barry dock labourers’ dispute has been amicably 
arranged. 

At the annual meeting last week of the Bristol Channel Timber 
Importers, held in Gloucester, one of the leading members, 
speaking of the waterways and canal communications of the 
country, said that a great effort had been made by some of the 
Bristol Channel ports, notably Cardiff and Newport, Mon., to get 
a water transit to the heart of the country; but one great 
hindrance rested with the port of Gloucester, in the matter of 
Westgate Bridge. He was sorry their Gloucester friends should 
prove an impediment to commerce in that way, and he hoped they 
would take an unselfish view of the question, and have the 
obstacle removed, so as to allow large vessels to proceed to the 
Midlands, 

I am glad to hear more favourable accounts of the health of 
Mr. H. f: Lewis, J.P., M.E., brother of Sir W. T. Lewis, Bart. 
Mr. H.W. Lewis’s career has been one of singular aad eventful 
interest, A prominent man in the mining world, connected with 
many of the leading coalowners, he has figured in most of the 
mining calamities in Wales, repeatedly risking his life, as at the 
inundation of Tynewydd, where he was one of the conspicuous 
heroes, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE continental iron market continues quiet generally, but in 
most departments work is satisfactorily carried on and prices are 
stiff, as a rule ; altogether a confident feeling prevails in industrial 
centres, althougn few forward orders have been booked since New 
Year, 

A fair business is done on the iron and steel market in Silesia, 
though it must be owned that specifications have come in much 
less freely than during the last quarter of the year now past, 
Stocktaking and repairing has to some extent been the cause of 
the lull in local demand, and the limited business that is at present 
done on foreign account also contributes to the quietness of the 








iron trade, Prices are fairly well maintained both for raw and for 
finished iron. 

Inquiry and demand leave much to be desired on the Austro. 
Hungarian iron market ; there is an almost total absence of enter. 
prising feeling, and the condition of prices is very unsettled ; the 
advances reported last week are but nominal, the majority of 
the works being only too willing to accept orders at reduced rates 
Buyers, however, show much reserve for the present, except where 
articles of structural iron are concerned, for which a good demand 
exists, with prospects of improvement in the near future. Official 
quotations per ton, free Vienna, are for white forge pig, 46 to 474,: 
grey ditto, 48 to 51fl.; Bessemer, 48 to 51f1.; —_— 76 to 80f,: 
— bars, 117 to 122f.; girders, 111 to 125tl.; heavy plates’ 
180fl.; tank plates, 135fl.; steel plates, 142 50 to 165f1.; galvanised 
sheets, 210f1.; tin sheets, 26f1. per box. Austro-Hungarian import 
and export in ores, iron, metals, machines and coal, during the 
past year, was as under :— 


Import. Export. 
1895. 1896. 1895. 1896, 
100 kilos. 100 kilos. 

lron ore 1,175,996 = 1,070,178 1,654,017 2,543,899 
RAGE ONO... 00. 4s 4,164 5,402 37,583 80,759 
Copper ore oe ee 310 7 166 124 
Zinc ore bieaecercs 76,907 90,224 74,910 94,526 
Manganese ore.. .. 27,723 78,713 4,258 7,013 
Nickel ore.. .. .. 10,199 7,188 1,386 1,131 
Chrome ore 18,271 18,910 8,806 1,421 
Pyrites = 546,005 506,908 3,832 3,411 
Other ores.. .. .. 1,953 18,816 1,089 7,643 
Pig iron and scrap 

iron os ses. ca gthteee 2,00ROTi 94,158 11,687 
Bars, ingots, rails .. 207,461 254,059 92,997 110,941 
Plates .. os oe 94,219 81,443 5,115 11,759 
. ae 17,624 25,434 5,824 6,609 
Hardware... .. .. 287,344 227,610 186,681 175,689 
Metals and articles 

in metal.. .. . 472,386 488,482 94,833 118,241 
Machines and appa- 

ratus ange ee 433,432 406,813 .. 78,901 
Brown coal ee 167,967 199,812 .. 71,432,399 
Pit coal -. 45,030,026 51,743,210 6,409,626 
Coke .. 5,834,021 4,910,284 1,190,505 





Import in raw and manufactured iron to Servia has been weak 
during the past month. About ages, | wagons of bars and hoops 
and five wagons of wire nails came to Belgrade, chiefly from Hun. 
garian firms, 

The iron trade to Turkey has been a tolerably good one. In the 
Salonica district some heavy orders in iron shovels, forged and 
wire nails, have been given out, to be delivered till June of 
present year. Orders for about 250 boxes of scythes have been 
placed with Styrian and Carinthian firms at 26fl. to 28fl, p, 
100 kilos. 

There is a moderate but fairly regular business done on the 
French iron market. Prices have not altered upon the week, 

A lively business is still reported to be doing in the different 
branches of the Belgian iron industry, though there is undeniably 
less buoyancy in the iron trade now than during the last months 
of 1896. Prices are, on the whole, pretty steady. At a tender. 
ing for 1,200,000 kilos. of steel rails for the Central Railways in 
Holland, Cockerill got the contract, offering lowest at 60 gulden 
p- 1000 kilos, 

In Rheinland- Westphalia the business in iron and steel, though 
not very brisk, is generally reported as quite satisfactory, and 
there have been a of an upward tendency in quotations 
here and there. pecially in crude iron a good demand is ex. 
perienced, and prices are extremely firm. (ierman foundry, No, |, 
is quoted M, 66 to 67 p.t.; No. 3, M. 59 to 60 p.t.; common forge 
pig, M. 58 to 59 p.t.; ic, M. 59 to ne? ae German Bessemer, 
M. 60 to 63 p.t.; Spiegeleisen, M. 63 to 65 p.t. at works. Foreign 


orders of some weight have not been secured lately. As regards. 


the position of the malleable iron industry, there is a regular 
demand coming in for plates ; and bars, too, have been fairly well 
inquired for, considering the time of the year. Girders are reported 
to have been sold at rather reduced prices in a few cases, There 
is a strong activity going on at the steel works, railway material, 
as well as all sorts of engineering requirements, being in good call. 
— prices for the different articles of manufactured iron are as 
under :— 

Good merchant bars, M. 132 to 135 ; best sorts, M. 153 ; angles, 
M. 132 to 135; girders, M. 114 to 116; sheets, M. 145 to 160; the 
same in basic, M. 135 to 150; ag plates for boiler-making 

urposes, M. 175; the same in basic, M. 145 to 160; tank plates, 
{. 155 to 165 ; Bessemer rails, M. 116 to 120 ; light section rails, 
M. 110 to 115 ; all per ton at works, 

The Rhenish-Westphalian coal trade is uncommonly brisk, 
demand exceeding output, although the latter has been consider- 
ably raised. The prices fixed by the Rhenish-Westphalian Coal Con- 
vention for the period from April, 1897, to April, 1898, show an 
average rise of 50 pf. per ton. 

Shipments of coal and coke in 1896 were, for the Rubr district, 
37,906,830 t., inst 34,684,840 t. in the year before ; for the 
Saar district 5,049,910 +, inst 5,324, t.; and for Silesia 
14,043,160 t., against 12,892,170 t. in 1895. In the Ruhr district 
output and consumption during the four quarters of last year was 
as under :— 

Number Number 


Output. Consumption. 


Tons. ‘ons. of pits. of collieries. 
I. quarter 11,025,247 10,980,781 .. 162 159,826 
II. quarter 10,429,628 10,448,143 .. 161 158,336 
III. quarter 11,605,016 11,616,780 .. 163 161,538 
IV. quarter 11,942,223 11,951,833 .. 168 166,965 


The production of the Rhenish-Westphalian Coke Convention 
was for 1896 :— 














Syndicate collieries. Private collieries. Totals. 
January .. -- 481,811°5 .. 15,000 446,311°5 
February .. 402,361 ° 15,000 417,361 — 
March 427,366°5 15,000 442,366 
April.. 424,579°5 15,000 . 439,579°5 
May .. 489,218 15,260 . 454,478 
June.. 451,889°5 14,982°5 466,372 
July .. 470,458°5 15,005 485,463°5 
August .. 465,284 15,488 480,769 
September 455,508°5 15,270 470,778°5 
October .. 480,149°5 15,987°5 496,087 
November 463,531 14,935 .. 478,466 
December 437,184°5 15,347°5 .. 488,532 
5,884,842°0 182,222°5 5,566,564'5 
na J 
THE NEWPORT HARBOUR COMMISSIONERS 


WEEKLY TRADE REPORT. 


LarGE attendance on Change, The demand for steam coal con- 
tinues very good ; stems are fairly well filled, and prices steady. 
House coal shipments are good and rates without any change. 
Tin-plates in improved demand, The iron and steel works al 
fully employed. 

Coal: Best steam, 9s, 6d.; seconds, 9s, 3d.; house coal, best, 
lls.; dock screenings, 5s. 6d.; colliery small, 4s, 9d. to 9%; 
smiths’ coal, 6s. 6d.; patent fuel, 10s. Pig iron: Scotch warrants, 
47s, 3d.; hematite warrants, 50s. 3d. f.o.b, Cumberland ; Middles- 
brough No. 3, 40s. 6d. prompt ; Nidtietonnes, beets, 49s, 9d. 
Iron ore : Rubio, 15s.; Tafna, 14s. 6d. Steel: Rails, heavy sections, 
£4 12s, 6d. to £4 15s.; light ditto, £5 7s. 6d. f.o.b.; Bessemer 
steel tin-plate bars, £4 12s, 6d.; Siemens steel tin-plate bars, 
£4 15s,; all delivered in the district, cash. Tin-plates: Bessemer 
steel, coke, 10s. 44d. to 10s, 6d.; Siemens, coke finish, 10s. 744. 
to 10s. 9d. Pitwood: 16s. 6d. London Exchange Telegram: 
Copper, £51 2s, 6d.; Straits tin, £61 7s, 6d. Freights steady. 
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THE PATENT JOURNAL. 
Condensed ‘rom “ie Se Official Journal of 
‘atents. 


Application for Letters Patent. 


+.* When inventions have been “ communicated "’ the 
*name and address of the communicating party are 
printed in italics 


27th January, 1897. 

9154. RaiLway Gone SicNnaL for Focoy Wearurr, J. 
Crabtree, Lincoln. 

9155, SIMULTANEOUS TELEGRAPHY, C. Adams-Randall, 
London. 

9156. DraAuGuT APPARATUS, J. Bowden, Cardiff. 

9157. BOTTLE-CORKING Macuings, F. Bsumek, Man- 
chester. 

9158. Furniture, E. George. Newcastle-upon-Tyne. 

2159, TRUNK for Use as a Writina Desk, J. V. Wahl- 
stedt, Glasgow. 

2160. CYCLE Pepats, J. H. Vink, Berlin. 

2161. Cycies, E. H. W. Rallings. London. 

9162. Cycte Wuee.s, W. M. Geddes and J. D. John- 
son, Manchester. 

2163. Coverinos for the Tops of Tramcars, P. Sutton, 
Manchester. 

2164. Cummney Por, W. R Drummond, Scarborough. 

2165. Norcuine Loaves, E. Williams, Birmingham. 

9166, ENAMELLING ALUMINIUM ARTICLES, L, and G. 
Yardley, Birmingham. 

2167. ‘TOBACCO-CUTTING MACHINE, D. 
Belfast. 

2168. Toast Rack, R. T. S. Willis, St. Mary Church, 
near Torquay. 

2169. Cycte Drivinc Macuinegs, C. E. Challis, London. 

2170. Conveyance of Cycies, T. Morgan, London. 

2\71. Drivine Systems, W. and C, Clark, London. 

2172. CaNDLESTICK, F, L. Martin, London. 

9173. Warr DressinG Frames, J. Wilkinson, London. 

9174. TYPE-WRITING Macuings, P. Strange, London. 

2175. LATHE Face-PLATE Jaws, T. W. Barber, Hastings. 

2176. GENERATING Heat from Fue, W. J. Engledue, 
London. 

2:77. TuBuLAR Joints, J. R. Trigwell, London. 

2178. Ho.tow ALuMINiuM Tires, P. Barry, London. 

2179. Rims and Trres, J. Madigan. London. 

2180, Back PepaLurno Brake, C. H. Woodhead, Leeds. 

9181. Merattic TusoLarR Parts of Cycres, I. 8. and 
A. LU. Kendrick, Birmingham. 

2182. Cup for VeLocipepes, P. O'Neil, London. 

2183. Tires for Cycies, A. Black, Glasgow. 

2 84. Securine Gass to Criiinos, J. A. Drummond, 
Glasgow. 

2185. Hanpie-sars of Cycies, A. Jordan and J. G. H. 
Browne, London. 

2186. WaTeR-TUBE Borter, W. E. Berry, Glasgow. 

2187. Bicyc_e Stanp, A. F. Martin, London. 

2188, Frexip_e Suarts, W. Clark, London. 

2189. ADVERTISING Sicns, J. C. Burton, London. 

2190. INCANDESCENT Mant Les, C. Killing, London. 

2191. AuTomaTIC Macnine Guns, E. Bambridge and 
H. T. Ashton, London. 

2192. Cyctists’' Hanp Protectors, W. Adcock, Bir- 
minghar. 

2193. RoLter Bearrnos, H. A. Moss, London. 

2194. INcANDEscENT Licat, P. W. von Gehlen, London. 

2195. Pavino Bricks, A. Suart and G. W. Robertson, 
London. 

2196. INeLATING Pneumatic Tires, P. G. Donald, 
London. 

2197. Decantina Liqutips, J. W. Lovibond, London. 

2198. Razor Strops, F. E. Morgan. London. 

2199. Lapies’ Ripine Jackets, C. W. Davis, London. 

2200. Lavatory Barua, G. H. and 8. Jennings, and J. 
Morley, London. 

2201. Exrractinc Leap from Ores, H. E. Fry and 
R. H. Everitt, London. 

2202. Trimmine Lamps, A. Dash, London. 





McPherson, 





2208. Grinpino Locomotive Weerix, J. Murphy, 

London. 

2204. Provectinc Livina Pictures, C. P. Copp, 
mdon. 


2205. Warcu Case Protector, H. G. Wiles, London. 

2206. ExcavaTING Apparatus, Sir J. B. Stone, London. 

22 DecomposiTIon of ALKALINE Sats, J. Green- 

wood, London. 

2208. Lapigs’ TanpEM Bicycies, J. P. E. Proud, 
London. 

2209. Dryino Grain, W. Rowlandson, Liverpool. 

d Stainino Mixx, C. R. Watson, Manchester. 

2211. Vatve for PNeumatic Tires, A. Appleby, Bir- 
mingham. 

2212. Drawine Siuspsrnc Frames, 8S. H. and J. 8. 
Brooks, Manchester. 

2213. Ventinc Device for Wine Casks, G. Kraiss, 
Liverpool. 

2214. Printine on Grass, E. Hill, London. 

2215. Hatr-tone Proto Esoravine, C. T. 
London, 

2216. Ho_pers for FLoor-waxino Brusues, J. Durel 
and J. A. Drouard, London. 

2217, Horsetess Carriaces, J. 
London. 

2218. Cottectino Spare Goip Lear from Book GiLp- 
inc, H. K. Judd, London. 

2219. Makino Naixs, A. Guttin, London. 

2220. ExvecrricaL Heatina Apparatus, J. B. Verity 
and H. Russell, London. 

2221. CycLe Sappies, W. Brampton, Birmingham. 

' Saaneneee SANITARY Pipes, A. Wakefield, 
zondon, 

2223. Orrer Boarp for Deep Sea Fisurna, J. Ball, 
London. 

2224, Bicyc.e WueEg.s, G. Hayes, London. 

2225 Sprocket WHEELS, eans, W. D. Foster, 
and R. J. Foster, London. 

2226. Mettina Iron, T. Doherty and P. D. Crerar, 
London, 

2227, Screw Prope.uers, J. B. Hirschmann, London. 

2228. Srwacer Tanks, F. W. Strong, London. 

2229, MaiL-Baa APPARATUS for RaiLways, W. Young 

_ and W. T. Page, London. 

= ee Sirx, W. L. Wise.—(C. A. Kiittgen, 
reTunany, 

2231. PoorooRapuic Frnver, J. Mansell, Lincoln. 

2232, OpeRaTING Raitway Switcues, E. von Haken 

‘ and M. Waldeck, London. 

2233. CoIN-FREED Macutngs, T. Fryer, London. 





> 





Jago, 


B. A. Bosanquet, 





23th January, 1897. 


2234. Stanp for Bicycies, F. Betbeder, jun., and C. 
E. Grogan, London. 

2235, Borie, C. L. Adams, Dublin. 

2236. TRA-BLENDING MACHINE, J. Parnall and Parnall 

- and Sons, Ld., Bristol. 

2287. Cotour Router, F. J. Robson and C. W. Green, 
W est Bromwich. 

2238, Bicycies, T. Nancock, Worcester. 

22:9. ConvERTIBLE Cycie, J. C. Woodbridge and J. 

oo Money, High Wycombe. 

2200. Cou.arina TasLe, E. B. Ward, Newcastle-on- 

'yne, 

2241, INCANDESCENT Gas Liaurs, H. and F. Nehmer, 

, London, 

2242, Cycues, F. A. Walton, Birmingham. 

2248, Cycte Frames, 8. I. Whitfield, Warwick. 

$244, Grates, Sir J. Smith, Derby. 

= Makino Retorts, T. C. Fawcett, Ltd., and T. C. 

ee aweett, Halifax. 

= Packino Bicycues, E. Goold, jun., Leamington. 

“247. REVERSIBLE Bicyc.E HANDLE Bars, A. Saynor, 

loncaster. 
48, JONCTURE-PROOF Banp for Trres, 8. Hill, South- 


ampton, 
= Post Carps, E. Wilkinson, Norwich. 
a Stopper for Borris, J. W. Tilley, Stockton-on- 


‘ees, 
2251. Main Pri 
Colwyn Bay, NW -  halgpaameats Tires, W. R. Hands, 


22 


2253. AccumuLaTors, A. E. Porte and J. R. Sykes, 
Dublin. 

2254. AppLiances for New Puzzues, P. A. MacMahon, 
London. 

2255. Starr-Rop Fastener, D. J. Evans and D. R. 
Morgan, Merthyr Tydfil. 

2256. Furnace Construction, 8. J. Robinson and 8, 
Pope, Sheffield. 

2257. Cow.s, W. Bray, Bradford. 

2258. Puriryinc Freep Water, T. R. Marshall, R. T. 
Napier, and 8. Alley, Glasgow. 

2259. Gates, F. G, M. Stoney, Glasgow. 

2260. AceTYLENE Jet, I. 8. Thorn and C. Hoddle, 
London. 

2261. Srorinc Catcium Carsipeg, F. 8. Thorn and C. 
Hoddle, London. 

2262. Lantern View Dissoiver, F. 8. Thorn and C. 
Hoddle, London. 

2263. Dryine PHorocrapuic Pvates, D. Bradley, jun., 
London. 

2264. Hoprers for Scriputinc Macuines, J. Kearsley, 
London. 

2265. Forkep Forornes, C. Hand and A. E. Stayner, 
Sheffield. 

2266. Feep Apparatus, J. D. Murray and J. Alston, 
Glasgow. 

2267. DIRECT-THRUST 
London. 

2268. Specirics for the TREATMENT of Sores, E. Coates, 
Edinburgh. 

2269. DevELOPING PHOTOGRAPHIC NEGATIVES, T. Miller, 
Rock Ferry, Cheshire. 

2270. Drivinc Gears, H. J. Yeldham, Sutton, Surrey. 

2271. Twit Morton, J. R. Tetlow and A. Blackburn, 
Springwood, Cleckheaton. 

2272. Evecrric Barrerres, J. L. Dobell, London. 

2278. ATTACHMENTS to V&LOcIPEDES, W. Morgan, 
London. 

2274. AgriaL Toy, W. W. Lewis, London, 

>. Evecrric Meters, 8S. L. Tomkins, London. 

2276. Gearino, A. W. Carley, London. 

2277. HermeticaLLy SEALED Meta Cans, G. W. Cleri- 
hew, Ottawa, Canada. 

2278. QUARTZ CRUSHING 
London. 

2279. ConCENTRATING PREcIOUS MevraLs, J. Robinson, 
London. 

2280. Piares, J. D. Forster, London. 

2281. Firrerinc Apparatos, J. List and R. A. Munn, 

London, 

2282. Cosine of Jars, W. Bentley, London. 

2283. TesTino the GenuINeNess of Postrace Stamps, L. 
Meyer, London. 

2284. Storace of ACETYLENE Gas, 
London. 

2285. Rorary Enornes, J. A. Goodner, J. M. Chritton, 
H. W. and J. R. Goodner, London. 

2286. Cyc_e Heap Locks, C. A. Morgan and H. Hart, 
London. 

2287. Compositions, E. E. M. Payne, T. O. Kent, and 
E. E. Pullman, London. 

2288. Automatic LicuTinc Device, H. 
London. 

2289. Programmes, W. R. Horneastle, London. 

2290. Preumatic Tires, J. Lewis, London. 

2291. INsuLATING FRAMES for ELecTRopes, M. Engl, 
London. 


Sairs Propecter, G. Guest, 





Macuing, J. Robinson, 





R. F. Carter, 


Borchardt, 


2292. Strortnc AceTyLenge, G. de Roussy de Sales, 
London. 

2293. Covers for Pneumatic Tires, J. C. Grant, 
London. 


2294. A Swine, J. M. Casswell, J. Hadlow, and F. W. 
H. Green, London. 

2295. PerroLteum INCANDESCENCE Lamps, A. Graetz, 
London. 

2296. Game, H. L. Ames, London. 

2297. Fite, H. C. Hamilton, London. 

2298. Toots, J. M. Eurelle, London. 

2299. Drivinc Gear, R. Haddan.—(W. 
United States.) 

2300. Curr Cover, W. R. Reynold, London. 

2301. TELEPHONIC CONVERSATION METERS, H. Keim, 
London 

2302. TiLes, W. Hewitt, London. 

2303. Rorary Steam Enarnes, J. and C. Richardson, 
London. 

2304. Winpow Sasu Fastener, J. W. McDougall, 
London. 

2305. Propucinc Puotocrapus, H. H. Lake.—(H. C. 
Fairchild, United States.) 

2306. Lockine VELOcIPEDES, J. Davidson and J. B. 
Rombach, London. 

2307. WHeE.s, E. B. Nunn, London. 

2308. Propucine Oxatic Acrp, G. F. Zacher, London. 

2309. Cycite Tires, E Girod and F. J. Wich, London. 

2310. Auro-car, E, Draullette and E. Catois, London. 

2311. Stream Borers, D. Young. — (Friend's Steam 
Generator and Imporous Butter Bor Company, New 
Zealand.) 

2312. Racks for Disptay of Puiates, F. and H. Moser, 
London. 

2313. Pump Vatves, ©. P. Holst, London. 

2314. Camera, W. P. Thompson.—(£. Schifinacher, 
Germany.) 

2315. GLass Me.tinc Furnaces, W. P. Thompson.— 
(M. Mihlig, Germany.) 

2316. WaLkina Srick 


H. Russell, 


Umpreiia, W. Schneider, 
London. 

2317. Sream Boiter Furnaces, W. Brothers, Man- 
chester. 

2818. PRope.iine Suips, J. Ciocki, London. 

2319. Crcies, W. E. Rowlands, Liverpool. 


2320. DisPLAYING ADVERTISEMENTS, G. Schnitzler, 
London. 

2321. Rapiators, A. M. Clark.—(F. Buson, United 
States.) 


2322. Corsets, 8S. Royle, London. 

2323. Reservoirs of O11. Lamps and Stoves, A. Thrope, 
London. 

2324. Rerinine LinsEep O11, J. Twinch, London. 

2325. Expansion Joints, J. Y. Johnson.—{S. N. Sinith, 

United States.) 

2326. Fitterine, W. R. Renshaw, London. 

2327. Cycie Sappies, E. P. B. Smith, London. 

2328. VEHICLE Tires, A. Siegle, London. 

2329. Botriine Liqgors, J. F. Spong and 8. Ray, 

London. 

2330. Jomnt for WoopEeN FeE..ies of WHEELS, G. Tylor, 

London. 

233!. SHor Fasteners, W. L. Brown, London. 

2. AuTomaTic Car CovupLers, M. A. Willumsen, 

London. 

2333. PowER TRANSMITTING Devices, C. F. Dinkle, 
London. 

2334. Borries, D. R. Saunders and H. F. Smith, 

London. 

2335. INFLATING TrREs, H. Hiller.—( The New Departure 

Bell Company, United States.) 

2836. CycLe SapDLEs, F. J. Bostel, London. 

2337. ACETYLENE Gas, G. W. B. Crees, London. 

2338. Buttons, La Société Edouard Candel et Cie, 
London. 

2339. HERMETICALLY SEALED Metat Cans, G. W. 
Clerihew, London. 

2840. Ho.tow Castinos, R. A. Hadfield and A. G. M. 
Jack, London. 

2341. ExpLosion Enornes, A. G. New, London. 

2342. ExpLosion Enoines, A. G. New, London. 

2848. Smoke Consumine Devices, D. Laurie, Glasgow. 

2344. DistRiBUTION Boxxs of Linotype Macutnes, 
G. H. Law and W. Ingle, London. 

2345. Batt Bearinas, W. Langbridge, London. 

2346. SianaLttina at Sea, C. A. Underwood and 
G. F. W. Short, London. 

2347. Locks, R. Smythe and A. E. Pridmore, London. 

2348. Borties, H. Carr, London. 

2349. GiLtt Spinnino Fipres, A. W. Metcalfe and J. 
Makif, Belfast. 

2350, ALuminiuM, H. Wolff, Berlin. 


29th January, 1897. 


2351. Fryine Macuines, J. D. White, Surrey. 
2352. AUTOMATIC FEED-WATER REGULATOR, 8. Brown, 





8. 
2252, 4 Game, £, Watt, Edinburgh, 


London, 





Tome Boxes, A. H. Varian, Dalkey, County 

ublin. 

2354. Hor-waTeR CyLinpER, G. Elwell, Wolver- 
hampton. 

2355. CuLTivaTors, J. Bamford, Lichfield. 

2356. Enema Apparatus, W. T. Whitmore, London. 

2857. Cycie Sappiez, W. Edwards, Birmingham. 

2858. Cycie Drivine Carns, L. De la Bere and R. 
White, Birmingham. 

2359. Prorectinc Pneumatic Tires, 8. J. Rofe, Bir- 
mingham. 

2360. BristLes for Brusues, T. Cope, Birmingham. 

2361. Cycie Tires, T. E Silvester, Birmingham. 

2362. Lape s for SHor Winpows, A. C. Bonas, Derby. 

2363 WaLkinG Skirt for Lapies, R. Payne, Glasgow. 

2364. Gas Pirgs, C. B. Tully, Glasgow. 

2365. Pneumatic Tires, C. A. E. T. Palmer, London. 

2366. CycLe Sreerinc Forks, C. W. and R. Lewin, 
and T. Buchan-Sydserff, jun., London. 

2867. Topacco Pipes, W. H. Sayers, London. 

2368. PREVENTING the Reritiinc of Borrzes, F. J. 
Drawater, London. 

2369. Boor Prorectors, G. Cooper, Bristol. 

2370. Preumatic Tirrs, E. A. Nichols, Birmingham. 

2371. Bepsteaps, 8. Bott, C. Turner, D. Holmes, Bir- 
mingham. 

2372. JomntLess Scarr Siipe, J. W. Robathan, Bir- 
mingham. 

2873. Firevicuters, A. J. Lehmann, C. Kinder, and 
D. Steen, London. 

2374. Conveyine Cycues by Ratt, L. C. Harvey, Man- 
chester. 

2375. SautTrLe Guarps for Weavino Looms, W. Smalley, 
Halifax. 

2376. Srrippinc Fite Bianks, W. Bright, Sheffield. 

2377. Macuines for Dryinc Paper, A. M. Bottger, 
Bradford. 

—_ Primary Batreries, W. Rowbotham, Birming- 

14m. 

2379. KNireE CLEANER, J. C. Ferguson, Carlisle. 

2380. Giasses, &c., J. Dodson and W. H. Holland, 
Leicester. 

2381. CoupLincs for INTERNALLY - LINED Pipgs, E. 
Walker, Halifax. 

2382. Gauntiet for Hanpie Bars of Cycues, J. Cassell, 
Birmingham. 

2383 aaa Gear for Vessexs, G. R. Brace, Liver- 
pool, 

2384. Firtration of Sewaae, A. I. and P. A. G. Bell, 
Manchester. 

2385. Suction Pipxs of Pumps, A. I. and P. A. G. Bell, 
Manchester. 

2386. Grain WeEicHING Macuinery, H. Richardson, 
Birmingham. 

2387. Hunces, C. H. James, Walsall. 

2388. Brake and ALARM for Cycies, T. Ashmore, 
Liverpool. 

a > eee Camera Sranp, C. St. J. Pepper, 

ork. 

2390. SecuRiNG the OureR Covers of Tires, R. L. Glass, 
Glasgow. 

2391. Consumprion of Smoke, W. Rennie, Glasgow. 

2392. TuBeLess Trres, W. F. Waterson. Dublin 

2393. System of AssuRANCE, H. Davies, Barry, near 
Cardiff. 

2394. GaunTLets for VeLocirpepes, E. Keogh, London. 

2395. Batu Castor, J. G. Eltringham, Southampton. 

2396. INFLATORS, F. Smedley and A. W. Pitt, Man- 
chester. 

2397. ATrracHING Mupauarps, C. R. Smith and C. T. 
Baylis, Birmingham. 

2398. EveLteT Feepine Devices, 8. Thompson and A. 
A. Megson, Manchester. 

2399. Benpinc Metat Bars, H. C. Longsdon and F. 
Wilkinson, Keigh'ey. 

2400. Backs of TiLes, W. J. and J. G. M. Jeffrey, 
Burslem. 

2401. SANDPAPERING MACHINE, W. Wild, Manchester. 

2402. Giazep Bricks, W. D. Cliff, Leeds. 

2403. PLATE-BENDING Macurnes, J. Crow, Glasgow. 

2404. PReveNTING the AccUMULATION of ASHES, J. 
Butler, Manchester. 

2405. Luccace Carriace, W. B. Parsons, London. 

2406. Joints, J. Collett, Birmingham. 

2407. IncupaTors, H. B. Maltby, Birmingham. 

2408. VELOCIPEDE Brakes, J. W. James, Birmingham. 

2409. PLectrum for MANDOLINEs, A. M. Arter, London. 

2410. Borries, E. and F. Moore and A. W. Hay, 
London. 

2411. TRaNsMITTING Power, C. Holmes, London. 

2412. Depositinc ALUMINIUM, H. J. Sheldon, Harrow- 
on-the-Hill. 

2413. Peat Pressinc MACHINE, P. Filser, London. 

2414. Bicyc.e Cas, F. W. Knight and T. F. Matthews, 
London. 

2415. Cuimney-tops, J. Ottens and G. Elsenbusch, 

Jologne. 

2416. VELocIPEDE PepA.s, A. L. Strasburger, London. 

2417. SHapine Woop, E. G. A. Schenson, London. 

2418. ELectrope for Batreries, E. W. Bonson, London. 

2419. ENDLEss Banp Prope.iers, A. Tomlin, London. 

2420. CIGARETTE Paper, J. A. Beale, London. 

2421. Stone Guarp for VeLocipepEs, J. A. Beale, 
London. 

2422. Strincep INstruMENTS, J. A. Beale, London. 

2423. Nozztes for Sprayinc Macuines, J. Black, 
London 

2424. Sg for WHEELS, J. P. Bayly.—(A. K. Leitch, 
Ceylon 

2425. Mitre Cramp, W. J. Vickery, London. 

2426. Fastentnc Doors, R. Grimmer, London. 

2427. Pneumatic Tires, W. 8. Williams, London. 

2428. Generator for Gases, H. R. Bean and H. 
Ringwood, London. 

2429. PHonocrapss, T. van H. Obelt, London. 

2430. DiapHRAcMS of PHonoGRapns, T. van H. Obelt, 
London. 

2431, ARTIFICIAL TEETH, H. C. Hope, London. 

2432. Grinpinc Macuines, La Société Anonyme des 
Hauts-Fourneaux Forges et Aciéries du Saut du 
Tarn and A. Espinasse, London. 

2433. Sprino Hook for Cuatns, P. Bull, London. 

2434. Vatves for Varts, J. Sinclair, London. 

2435. ADveRTISING, G. A. H. Muller, London. 

2436. Bicycies, T. E. Lane, London. 

. Rims of WHEeEts, M. A. Weir, London. 

38. Openine Oysters, W. G. Nicholson and F. J. B. 

Huntsman, London. 

2439, SotpERING Irons, J. Millard and J. Fairchild, 


London. 

2440. CLosinc Recervers, A. Weickmann, London. 

2441. PHonocrapus, W. F. Stanley, London. 

2442. CuarainG Guns, Vickers, Sons, and Co., Ld.,and 
F. W. Hawkins, London. 

2443. Reets for Woot, E. J. Flint and C. W. Hollis, 
London. 

2444, Draw-cEar for Locomorives,C. A. Gould, London. 


H. Zeal, London. 

2446. PHotoorapHic DeveLopine CaBinet, W. T. P. 
Turner, London. 

2447. AccumuLaTors, P. W. Northey and The Epstein 
Electric Accumulator Company, Ltd., London. 

2448. Casep Tunes, H. S. Whitehouse, London. 

2449, CycLe Gear, E. A. Trendall, London. 

2450. Bicycies, G. D. Moffat, London. 

2451. Drivine Gear, J. B. Jones, ee EO 

2452. Gas Enaines, E. Baker and J. H. Newey, Bir- 
mingham. 

2453. MELTING Syow, G. de M. Mackirdy and J. Creen, 
Live: 3 

2454. Rune Sprnninc Macuines, W. Lengweiler and 
W. Kuhn, Liverpool. 

2455. InrLaTine Tires, W. C. C. Erskine, London 

2456. ExpLosion Enaines, W. D. Sandwell and J. G. 
Evans, London. 

2457. Props.iine Cycies, G. F. Harvey, London. 

2458. Stop Va.ves, H. A. Pertwee, London. 

2459. Roap-ROLLERS, G. P. Milnes and W. H. Tanner, 
London. 

= Drivinc Gear, J. W. and W. W. Brereton, 


on. 
2461. Comn-FREED Gas Meters, R. T. and J. G. Glover, 
Londop, 
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2462. SotpEeRinG by Evectricirty, F. W. Ball, London. 

2468. JucGLeRy Apparatus, M. Cronin, London. 

2464. Drivinc Gear, E. 8. Martin and R. E. Cuny- 
Pierron.—(A. Kisch and A. Aufrecht, Austria.) 

2465. Fiat Ruvers, C. G. Blocksidge, London. 

2466. Tons, GuILLoTINEs, R. B. Popham, London. 

2467. Preventinc the Reritimc of Borries, F. 
Salomon, London. 

2468. Emprocation, D. Kennedy, London. 

2469. Pneumatic Tires, J. Champion-Bradshaw, 
London. 

2470. ELEecrro-pLaTING Apparatus, R. J. Marks, 
London. ‘ 
2471. Meruop of OpTaininc Motive Power, H. Maxim, 

London. 

2472. Hyproxy-carreing, J. Y. Johnson.—(The fir 
of C. F. Boehringer and Soehne, Germany.) 

2473. Lamp Wicks, W. P. Thompson.—{ The Continental 
Gas Gliihlicht Actien Gesellschaft “* Meteor” vormals 
Kroll Berger and Co., Germany.) 

30th January, 1897. 

2474. Case for Bortes, F. C. Jessop, Rotherham. 

2475. CLosinc Nox-oumMED Enve ore, A. S. Clarke, 
St. Leonard’s-on-Sea. 

2476. Sprnninc MacuiveRry, J. and J. H. Buckley, and 
E. Ashworth, Manchester. 

2477. RemovasLe Hees for Boots, A. Friedrich, 
Manchester. 

2478. Evecrric Batrery Cases, G. Fabbro, London. 

2479. Bicycies, A. de Rougemont.—(7. L. Smith, 
Tunis. 

2480. Recepractes for Cicars, Salmon and Gluck- 
stein, Ltd.—(The Racine Paper Goods Company, United 
States. 

2481. = a W. Tattersall, London. 

2482. Stoppers for Botr.es, J. Tomlinson, Stairfoot, 
near Barnsley. 

2483. Drivinc Gear for Cycres, H. A. Lewsey, 
London. 

2484, ConcenTRATORS, E. B. Parnell, A. Smith, and 
C. E. Monkhouse, Carshalton, Surrey. 
2485. UNPUNCTURABLE ‘TIRE SHIELD, 

London. 

2486. SmoorHinG Irons Heatep by Gas, R. G. Thwaites, 

Leeds. 


J. Grant, 


2487. Cycie Drivine, J. and J. A. Thompson, and E. 
G. Guyot, London. 

2488. Sprvninc Frame Ciearers, L. Hargreaves, A. 
Salthouse, and Howard and Bullough, Ltd., Accring- 
ton. 

2489. VaLve, W. D. Crabb, London. 

2490. SHow Cases, D. G. Davies, Liverpool. 

2491. Boor Lasts, J. Lane and G. Worley, Northamp- 
ton. 

2492. Pen, D. B. Nicoll, Glasgow. 

2498. Hanpues for Bicycies, W. Davis, Birmingham. 

2494. Bett Fasrener, W. T. A. Hooper, Birmingham. 

2495. Pweumatic Tire INFLATORS, C. A. and F. J. 
Miller, Birmingham. 

2496. “ SasH Grip,” W. E. Fox, London. 

2497. WarpRoge Cask, F. Ellis.—(#. Redgate, United 
States.) 

2493. Preumatic Cusuions, H.S. Evans, Brimscombe, 
Gloucestershire. 

2499 Dritiisae Rims of Cycte WHeets, C. H. Wood, 
Sheffield. 

2500. Supptyina ELEctRIC 
London. 

2501. BLowers, D. Morell, Manchester. 

2502. MILK STERILISATION, J. A. Forret, Edinburgh. 

2503. Stoprers, T. Taylor, J. Forsham, jun., and A. 
Harrison, Liverpool a 

2504. Presses, W. H. Wainwright, Manchester. 

2505. Dyeine and FrnisHine Fasrics, J. Sharp, Brad- 


Current, J. Enright, 


ord. 

2506. CycLes, C. H. Gameson, Birmingham. 

2507. Roap Locomotives, F. J. Burrell, Thetford, 
Norfolk. 

2508. Tune Connections of Genrxators, H. B. and 
J. S. Watson, and T. ©. Billetop, Newcastile-on- 
Tyne. 

2509. ExHaust Macurnes, J. and R. Pye, Halifax. 

2510. VentiLaTors, E. Lightowler, Southport. 

2511. Gas, T. and G. S. Holmes, and R. W. Stewart, 
Liverpool 

2512. Gear Cases, F. C. Meyer, London. 

2513. CouLtnaRy Pans, A. W. Blacklock, Gateshead. 

2514. LeaTHER Link Drivina Banps, J. Oldfield, 
Bradford. 

2515. Liqguip Hyprocarsons, H. J. Dawes, London. 

2516. CusHIONED Tires for Cycies, H. R. Stockman, 

over. 

2517. Layne of Sewer Pipes, F. Bool, Barnsley. 

2518. TypewrITiInc Macuines, O. J. Rounds, Man- 
chester. 

2519. StoraGE of Cycies, G. H. Head, London. 

2520. Rakgs, J. E. Holyoak, London. 

2521. Brackets, A. G. Herbert and F. R. Baker, Bir- 
mingham. 

2522. SupporTING Pictures, A. G. Herbert and F. R. 
Baker, Birmingham. 

2523. Fioor Lamps, H. Hateley, Birmingham. 

2524. FurnirurE Castor Rinos, 8. H. Keeling and 
H. M. Picken, Birmingham. 

2525. CLINICAL THERMOMETER, A. H. Vernon, Boscombe, 
Hants. 

2526. Cycie Stanps, W. Bridle, London. 

2527. AuTomatic Macuine Gun, R. R. Richmond, 
London. 

2528. Music Lear Turners, A. M. Hayward, London. 

2529. PHoToGRAPHIC Printinc Frames, W. and H. 
Hudson, London. 

2530. Savina Persons Buriep ALIve, M. Karnicki, 
Birmingham. 

2581. VARIABLE SPEED Gear, J. V. Toll, London. 

2532. BAND-DRIVING MECHANISM, W. B. Downey, 
Hendon 

2583. FIRE-EXTINGUISHING Cover, W. P. Thompson.— 
(C. Gautsch, Germany.) 

2534. ELECTRICAL TRACTION, R. Belfield.—(@. Westing- 
house, United States.) 

2535. Rotary Pumps, S. B. Jeans, Manchester. 

2536. GaLVANOMETERS, F. Brown, Birmingham. 

2537. PHotoerapHic Cameras, T. E. C. Wilson and W. 
H. Tomkinson, Liverpool. 

2538. CycLe Frame, A. Stern-Ellreich, London. 

2539. Spoots, J. Gilman, Manchester. 

2540. Starr-Rop Eyes, R. Usher, Birmingham. 

2541. Hoxipine Rens, J. Trantom, Liverpool. 

42. Sotrp METAL Po.isn, A. J. Colbert, London. 

2543. Dryinec Rooms, I. Braithwaite and E. O’Brien, 
Manchester. 

2544. SpRavING Apparatus, W. von Dohn, Liverpool. 

2545. WaTeR Gaucgs, C. S. Forbes, London. 

2546. Drivine Device, H. Piimpin, London. 

2547. Raisine, &c., Loaps, J. and J. R. Temperley, 
London. 

2548. Raistne, &c, Loaps, J. and J. R. Temperley, 
London. 

2549. CLEANING VEGETABLE Freres, S. Shorter and 8. 
Stanbridge, London. 

2550. DovE-TAILED WooDEN StructurRss, J. Robertson, 
Glasgow. 

2551. Mantes for IncanpEscent LicutTina, J. 
Gilligan, London. 

2552. PHorocRapHic Fitm SrreTcHers, G. Chéron, 
London. 

2558. TREATING BEER, J. L. Dewar, London. 

2554. ACETYLENE Gas, E. G. Villejean and H. J. J. 
Frossard, London. 

2555. RENEWING ENGINE Pistons, L. Cathelinean, 
London. 

2556. NrrroaL Puyipyruvic Actips, O. Imray.—( The 
Farbwerke vormals Meister Lucius and Briining, Ger- 
many.) 

2557. Exp.osives, M. Bielefeldt, London. 

2558. Measunrine Apparatus for Rorary PuasE 
Currents, Siemens Bros. and Co., Ltd.—(Siemens 
and Halske, Germany.) 

2559. ALTERNATE CURRENT Motors, Siemens Bros. 
and Co., Ltd.,—{Siemens and Halske Germany.) 

2560. CycLe Drivine Gear, P. L, A. Piola and P. M, 
Gayon, London, ; ‘ 
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2561. TREATMENT of VEGETABLE Fisres, R. J. Eke, 
London. ; 

2562. Liprary Firrines, J. H. McLean and G. 
Gardiner, London. 

2563. Cycie Firtines, W. T. Shaw, I. W. Boothroyd, 
and A. Sydenham, London. 

2364. VeLocipepes, W. B. Smith, London. 

. COLLAPSIBLE Boxes, H. Norman, London. 

2566. Rorary ConpENnsER, &c., A. J. W. Graham, 
London. 

2567. Lapec Cure for MILK CuurNs, W. Chapman, 
Norwich. 

2568. Suirts, A. Tasker, London. 

. Arr Vatves for Tires, E. G. Wood, London. 

70. Evectric Cases, H. Edmunds, London. 

2571. Soves of Boors, W. 8S. Simpson, London. 








lst February, 1897. 


2572. Barrery Prares, C. R. G. Smythe and M. Craw- 
ford, London. 

2573. Conveyance of Cycies, C. Goddard, Latham, 
Lancs. 

2574. ACETYLENE Gas GenFrarTor, J. and B. Akroyd, 
Cullingworth, near BradforJ. 

2575. SrncLtE Batt Bearina Hop, H. E. Baker, Bir- 
mingham. 

2576. Grinpinc Macuines, C. Peach.—(4. Johnston, 

United States.) 

77. HoLttow Mera tic Tires, P. Barry, London. 

2578. Fretp Corts of Saunt Motors, T. H. Parker, 
Wolverhampton. 

2579. Games, E.G. Peyton and M. F. Hastings or Pey- 
ton, Greenock. 

2580. Sweeper, J. Moore, Belfast. 

2581. ALARM CLocks, A. E. Drew, London. 

2582. ELECTRICAL SwitcHes, T. H. Parker, Wolver- 
hampton. 

2583. KoveHINe Horsgsnogs, E. W. Walker, Pailton, 
near Rugby. 

2584. INFLATING PNgumaTic Tires, A. H. M. Close, 
Birmingham. 

2585. Pneumatic Tires, J. Stringfellow, Wheelton, 
near Chorley. 

2586. Vatve Union, W. Tennent, Glasgow. 

2587. Conveyina Fapric, H., J., and A. Coulthurst, 
Manchester. 

2588. Carriace of Cycies, J. H. Cole, Innishannon, 
Co. Cork. 

2589. Drop-pown Guns, J.* W. Smallman, Camp Hill 
Grange, near Nuneaton. 

2590. Rims for Cycxies, J. W. Smallman, Camp Hill 
Grange, near Nuneaton. 

2591. Conveyors, R. Williamson, Glasgow. 

2592. ELectrric Fuses for Mines, R. Linke, Glasgow. 

2593. Sarety Device for Tramcars, C. W. Froelich, 
Hamburg. 

2594. Curmney Cows, H. Jenkins and W. Addis, 
Sheffield. 

2595. ExpLosion GENERATOR, M. Ringelmann, Man- 
chester. 

2596. SUSMARINE VessExs, S. Lake, Manchester. 

2597. CENTRIFUGAL Separators, H. de V. Robbé, 
Liverpool. 

2598. PNeumatic Tires, J. McConechy, Glasgow. 

2599. Lamp for VeELocrpepEs, &c., H. Stanbridge, 
London. 

2600. Frames for Cycies, H. Stanbridge, London. 

2601. Sappte Seats, H. Stanbridge, London. 

2002. Feit Pacs for Coats, W. H. Sladdin, Brighouse, 
Yorks. 

2603. FLEXIBLE STEEL Banp, E. M. Evans, Birming- 
ham. 

2604. Locks, J. C. Ralls, Bristol. 

2605. Arn Brake, W. Ilitfe and S. McGowan, Kendal. 

1606, CycLg Sappves, J. J. Travell, London. 

2 Srartine Gear, G. P. Milnes, London. 

2608. Looms, C. T. Walker, London. 

2609. Pens, W. Muschamp, London. 

2610. Braces, P. Harzendorf, London. 

2611. Lamp SHapgs, J. S. Wadkins, London. 

2612. Spanner, A. Saunders, London. 

2613. Wacon Jacks, J. Eustace and E. L. Lewis, 
London. 

2614. Sounp SiaNaLiinc Apparatus, W. B. 
Liverpool. 

2615. Cycte Lamps, E. W. Paul arid W. Smith, 
London. 

2616. Vatves, W. Jones, London. 

2617. Preumatic WHEEL Tirks, G. Lawes, London. 

2618. CooLInG APPLIANCE, L. Gunn, London. 

2619. REGULATING ELEctTRIc CURRENT, W. Rowbotham, 
Birmingham. 

2620. Fasrics, W. Watson and E. Bentz, Manches 
ter. 

2621. BicycLe Crank, J. H. McGuire, Leeds. 

2622. Arc Lamps, H. Leitner, London. 

2623. Arr Tupes for Tires, S. Mundey, London. 

2624. Horse Cotiars, J. W. Wyles and J. G. Galley, 
London. 

2625. Lock-nuts, E. Perrett, London. 

4 . Cover for Biscuit Boxes, F. Vinten, Merton. 

. Buss and Tap, J. W. Lowe, London. 

S. Arn Moror System, J. Scott, London. 

29. Last for Boots, S. R. Twist, London. 

. NEWSPAPER Fites, W. Whitney, London. 

Ancuors, G. H. Langley, London. 

2632. Fotpine Basket, L. Wolfers, London. 

2633. PaorocrRapHic Cameras, W. R. Baker, Wailing- 





















darker, 





Ro 





ton. 

2634. Gate, W. Dunn, London. 

2635. Frre-EscaPE, J. F. Chazotte, London. 

2636. Steam Traps, J. C. R. Okes and A. Stubbs, 
London. 

2637. ATTACHMENT for CycuEs, 8. Pile, London. 

2638. Packine for Piston-rops, J. Smith, London. 

2639. Miners’ Lamps, W. Abbott and J. Roby, London. 

2640. Rartway SicNaLiinc Systems, C. C. Ombry, 
Liverpool. 

2641. VELOcIPEDES, J. Morley, London. 

2642. Drivinc Gear for Bicyctes, J. Morley, London. 

2643. ELectric Lamps, W. E. Burnand, London. 

2644. CHarn ApsusTeR for Cycies, T. T. Harrison, 
London. 

2645. Hose Couptinos, A. W. Billman, London. 

2646. Re.ier Mou tps, P. Pfeifer, London. 

2647. Tire Inriator, O. Hellstern and R. Hunter, 
London. 

2648. Crostinc and Securine Baas, &c., N. Buxton, 
London. 

2649. Pneumatic Tire, H. Kesterton, London. 

2650. SUPERHEATING Stream, 8. and S. R. Chatwood, 
London, 

2651. Rotary Kyitrinc Macaines, C. A. Aldridge, 
London. 

2652. Carpets, A. Webb, London. 

2653. Frre ExTINGuiIsHine Apparatus, G. 8. Bernheim, 
London. 

2654. Ammonta, C. H. Mehner, London. 

2655. Covourinc Martrers, J. Y. Johnson. — (The 
Badiache Anilin and Soda Fabrik, Germany.) 

2656. PROPULSION of MaNomotiveE Cyc ies, H. V. Weyde, 
London. 

2657. LANTERNS for Use in Gas Licut1na, S. Biheller. 
—(Actien Gesellschaft vorin. C. H. Stolnvasser and Co., 
Germany.) 

2658. SuspenDERS for FLower Pots, E. H. Lawton, 
London. 

2659. Putteys for Rope Havuxace, L. Worthington 
and J. Soar, London. 

2660. Rotary Motors, M. Schulp, London. 

2661. Cigar Cases, F, E. Thomas, London. 

2662. Tar O11, W. E. Pearson, London. 

2663. CompounD CENTRIFUGAL Fans, R. J. Hodges, 
London. 

2664. Toot, A. Altman, London. 

2665. InvaLip Cuatrs, L. Johnson, London. 

2666. GENERATING Power for Tramcars, C. M. John- 
son, London. 

2667. PRESERVATIVE Paints, A. J. Boult.—(F. Fritsche 
and Co., Germany. 

2668. Disinrectine Cioset Seats, Freund and Fink, 
London, 
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2669. SHow-caRps, J. Wright and W. Orchard, Egre- 
mont, Cheshire. 

2670. Exrracts of Meat, &c., J. L. W. Thudichum, 
London. 

2671. Warp Srop Morton for Looms, A. G. Brookes.— 
(G. 0. Draper, United States.) 

2672. Boor Macurinery, A. G. Brookes.—(/. B. Hada- 
way, United States.) 

2678. Macuine for Curtinae Cornu, W. Beecroft, 
London. 

2674, Ske-saws, A. M. Davis, London. 

2675. TRAVELLING Baas, G. F. Skelton, London. 

2676. CycLte and Venicte WueeEts, W. B. Challen, 
London. 

= Sanitary Bep Commons, M. A. Slatter, Chelten- 
ham. 

2678. Fittrnc Pyecmatic Trres, J. C. Russell and G. 
E. Anderson, London. 

2679. INTERNAL ComBusTION Enornes, W. E. Simpson, 
Birmingham. 

2680. Sarery Cuarn Guarp, W. Walker, Bolton. 

2681. CRANK ATTACHMENT, W. Walker and G. Kilburn, 
Bolton. 

2682. Hark Comprna Macuines, W. 8. Laycock, 
Sheftield. 

2683. Rorary Brusg, J. G. Billings, Moreton-in-Marsh. 

2684. Spoon Grip, C. W. Cheney, Birmingham. 

2685. MopEeLuine Cray, A. Watson, Birmingham. 

268%. ANIMAL SHogs, W. Smith, Birmingham. 

2687. FLEXIBLE WHEEL TiRgs, J. R. Cooper, Birming- 
ham. 

2688. CycLe WHEELS, W. Andrews, Birmingham. 

2689. Coimney Wino-cuarp, G. W. Ward, Newcastle- 
on-Tyne. 

2690. CycLe Frames, E. Brown, Birmingham. 

2691. SHutTTLE-cuarpbs, E. Hindle, Halifax. 

WINDING MacuinE, G. F, Sturgess, Leicester. 

2693. WaTertTiIcHt Cart, H. and F. Oakes, Sheffield. 

2694. NeepLE THREADER, C. Laurence and F. W. 
Fisher, Stockton-on-Tees. 

2695. Carpino Enurne, T, Tipping, Ashton-on-Ribble. 

2696. Sewinc MacHIne ATTacHMENT, O. Tabberer, A. 
Lorrimer, G. O, Tabberer, M. Lorrimer, and F. 8. 
Shipp, Leicester. 

2697. PNeumatic Vatves, F. S. and A. W. Farnsworth, 
Chellaston, near Derby, 

2698. InLarp FLoorrne, E. and O. Bauer, Manchester. 

2699. CLorHes WasHIne Macuines, J. Verity, Liver- 






pool. 

2700. TYPE-wRITING MAcHINEs, J. M. Webster, Liver- 
pool. 

2701. ELectric Proputsion, L. H. Nash, Liverpool. 

2702. ILLUMINATED ADVERTISEMENTS, C. W. Rands- 
Allan, London. 

2703. Cowis and VenTILaTors, T. Drummond, Glas- 


gow. 

2704. Cycte Lever Gear, W. H. Denison, Burton, 
Westmoreland 

2705. Sewinc Macuines, W. Birch, Manchester. 

2706. Fryers for Sprnnine, F. W. Harris and R. 
Andrews, Glasgow. 

2707. Boxes, W. Rourke, Croydon. 

2708. Castinc Pepa Cranks, F. C. Southard, South- 
ampton. 

2709. CopreR ELEcTRO-DEposiTion, W. E. Heys.—(E. 
Dumoulin, France.) 

2710. CoppkR ELEcTRO-DEpPosITION, W. E. Heys.—(&. 
Dumoulin, France.) 

2711. Copper Execrro-peposiTion, W. E. Heys.—(E. 
Dumoulin, France. 

2712. Copper Evecrro-peposiTion, W. E. Heys.—(E&. 
Dumoulin, France 

2713. OptaIntinc Propucts from Insects, A. Millar, 
Glasgow. 

2714. Borers, H. Workman, Glasgow. 

2715. Domestic Appliance, A. E. Pinfold, Bradford. 

2716. Preparinc Fisn for Curg, J. Ross, jun., 
Aberdeen. 

2717. Siuwe VatveEs, P. Thornley, Birmingham. 

2718. ResERvorR SOLDERING Bo.t, A. Dittmar, Bir- 
mingham. 

2719. Cask Titter, J. B. Mitchell, Portland. 

2720. Key Prorector, T. Miles, Belfast. 

21. ELecrric Motors, T. van H. Obelt, London. 

2. GeaR Cases, A. Soden, London. 

. Batt Bearinos, W. Langbridge, London. 

2724. Can Openinc, W. Jaques, London. 

25. Separators, F. H. Wheelan and R. W. Jessup, 

London. 

2726. SecurinG the Pros of Suuttues, N. Hill and J. 
Smith, London. 

2727. Coat WasHinG Apparatus, W. Black and W. G. 
Todd, Sheffield. 

2728. ILLUMINATED CHANGING Sians, A. Ballance and 

. Piggott, London. 

2729. Borr.e Stopper, W. Barker, London. 

2730. Leno, J. Rowley, London. 

2731. Down Quits, A. F. Seed, Manchester. 

2732. Curtain Hover, T. Whittingham, Manchester. 

2733. FiusHInc WaTER-cLoseTs, W. H. Witham, 
London. 

2784. Poker and Stanp, J. C. B. Townsend, London. 

2735. Castors, W. Timmins, London. 

2736. Improvine the CoLtour of Fiere, J. Shearer, 












Glasgow. 

2737. ELecrric ALARM SasH FasTENER, J. H. Morgan, 
Glasgow. 

2738. Propucinc ATMOSPHERIC Gas, P. B. Watson, 
Glasgow. 


2739. REGENERATING BurNER, P. B. Watson, Glasgow. 

2740. VeLocirepes, A. Benham, London. 

2741. CaBLE Tramways, W. N. Colam, London. 

2742. VeLocipepDes, F. E. Macmahon and A. J. Postans, 
London. 

2743. Furnace Doors, F. L. Horspool, London. 

2744. Foop for Animas, B. Horsky, London. 

2745. Burners, A. J. Boult.—(La Société Damelincourt 
and Cie., France.) 

2746. ADHESIVE Compounps, A. J. Boult.—(C. M. 
Higgins, United States.) 

2747, ScREW-PROPELLER, E. Texier, Brussels. 

2748. Testine Ecos, H. and L. Mangal, Brussels. 

2749. Lamps, G. Seward, London. 

2750. PacKaBLE Box Iron, A. Cooper, Manchester. 

2751. Looms, J. Buckler, London. 

2752. Gas Burners, E. and F. W. Heymann, London. 

27538. BREAD-MAKING MACHINERY, W. Watson, London. 

2754. REMOvING MANTLEs from Lamps, P. Moon and T. 
Paston, Norwich. 

2755. Supptyinc Hot Water to Restaurants, F. 
Lamplough, London. 

2756. ACETYLENE Gas, E. A. Javal and G. Cargill, 
London. 

2757. TREATMENT of Sewace, E. 8S. Beaven, War- 
minster. 

2758. Meters, D. B. Carse, London, 

759. VioLins, E. McNichol, London. 

2760. Motors, M. Rochegude, London. 

2761. Startinc Races, T. Roberts and D. O’Brien, 
London. 

762. Door CueEcks, L. Doig.—{( Russell and Erwin Manu- 
facturing Company, United States.) 

763. EYEGLASSES, G. W. Meigs, London. 

2764. Cramps, D. Murlless, London. 

2765. INCANDESCENCE OPERATING Lamps, E. E. Abra- 

hamson, London. 

2766. Gas Apparatus, W. P. Thompson.—(G. F. Ransom 
and L. D. Dorschell, United States.) 

2767. Buitpinc Biocks, W. P. Thompson.—{Z. G. 
Durant, United States.) 

2768. Pressinc Device, W. P. Thompson,—(H. Fiillner, 
Germany.) 

769. CycLte Gearine, A. C. F. and G. T. Dann, 
London. 

2770 Sapp.es for Sprnnina Frames, J. V. Eves, Man- 

chester. 






pool. 
2772. Fitrers and Fitter Vatves, W. D. Robinson, 





London. 
2778, Devices for Gas Burners, A, Loscher, London, 


2774. DISINFECTANT PREPARATION, I. Werber, London. 

2775. TYPEWRITING Macutygs, B. C. Stickney, London, 

2776. TYPEWRITING MACHINES, B, C. Stickney, London. 

2777. TypEwRITING MACHINES, B, C. Stickney, London. 

2778. 'T'ypEwRITING Macuings, B. C. Stickney, London. 

2779, TypewrRitine Macuines, B. C. Stickney, London. 

2780. Foitpine Bicycte Crate, M. E. Dunbar, 
London. 

2781. Maxine Cans of ANGULAR Form, R. D. Hume, 
London. 

2782. CAN-MAKING Macuines, R. D. Hume, London. 

2783. Heat, T. McKenna.—(J. R. Hatmaker, United 
States.) 

2784. SHovets, H. H. Lake.—{J. Campbell, United 
States.) 

2785. MANUFACTURE of Martcues, A. J. Fredrikson, 
London. 

2786. Grates, E. Fales, London. 

2787. Stoves, E. Fales, London. 

$8. Sroppina Enarngs, H. H. Lake.—(G. W. Brown, 

United States.) 

2789. SrorAGE Batrerigs, H. 8. Lloyd, London. 

279). ELectric Furnaces, L. Bresson and P. Pacotte, 
London. 

2791. STronewarRE, F. S. Winser, London. 

2792. ComBrneD Dryer and WINDER for FisHiNG LINEs, 
F. Smythe, London. 

2798. Axies, C. Oberle and M. Wieland, London. 

2794. Couptinas, W. J. Bigelow, London. 

2795. DETACHABLE Pneumatic Cusuions, W. Phimister, 
London. 

2796. Exvecrric Batreriss, P.C, A. Laglenne, London. 

2797. Lusricatinc Huss, J. A. Smith and J. C. 
Chandler, London. 

2798. DistRipuTING Sanp on Foorpatus, M. Gage, 
London. 

2799. ConrROoLLING Ling Sienas, J. A. Meunier and 
Count M. G- de Bengy-Puyvallée, London. 

2800. Screens, E. H. Lawton, London. 

2801. ELecrricAL TRANSFORMERS, A. F. Berry, 
London. 

2802. Cuain Drivine Gear, E. Towlson, London. 

2803. Lata Burns, H. Clark and A. Collier, London, 

2804. Mupauarps, I. W. Boothroyd, London. 

2805. Fire Bars, A. J. Boult.—(Z. Peellaert, Belgium.) 

2806. Fire Bars, A. Mathée, London. 

2807. Sounp Boarps, F. Beedld.—(H. Beedle, Cape 
Colony.) 






8rd February, 1897. 


Rue Saw, W. Dawson and A. 8. Burn, Hull. 

809. TRANSMITTING Power, J. Pilkington, Man- 

chester. 

2810. Taps, T. H. Bates, London. 

2811. Borrte Drarner, P. McEnroe, Kells, Co. Meath. 

2812. Cycie Sapp, F. W. Stoddart, Bristol. 

2813. WHEELS, M. Syer, London. 

2814. Cycie Sranp, T. and G. F. Foster, Bolton. 

2815. Carina Eae-cups, W. E. Law, Barnstaple. 

2816. WRINGING Macutne, J. Berry, London. 

2817. Stream Tursrne, C. Weichelt, London. 

2818. ELecrriciry Meters, 8. Z. de Ferranti, Hollin- 
wood, 

2819. Bearinos, A. Farnell, Coventry. 

2820. Cycte Wuee s, T. Wilson, Birmingham. 

2821. Corset, J. H. Latham, Cheshire. 

2822. Tires and Rims of WHEELS, G. Dawes, Birming- 
ham. 

2823. Pepa. for VeLocipepes, H. Dixon, Birmingham. 

2824. Gear Cases, S. Llewellen, Birmingham. 

2825. Sortina Opsects, J., A, and G. Lyons, Man- 

t 
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2808. 





er. 

Sprnnino Macurinery, W. Stell, Keighley. 

2 Baturne Warvs, 8. Carter, Oldham, 

2828. Heap Stray, H. H. Butler and A. E. Astley, 
Coventry. 

2829. BaLu- pearinas, A. Bagshaw and J. T. B. 
Bennett, Birmingham. 

2830. Saips, J. V. Paterson, Southampton. 

2831. Cycies, T. A. F. Hall, Southampton. 
332. BicycLe Frames, J. Birtwisle, Manchester. 

2833. Sappues, C. C. Yorstoun, Glasgow. 

2834. LavaToRigs, J. Shanks, Glasgow. 

2835. Meat-cHopPpInc Boarp, J. 8S. Grundy, Man- 
chester. 

2836. Tires for Cycues, F. C. Vetterling, Manchester. 

2837. SeELF-actinc Twryers, J. Clegg, Manchester. 

2838. Openers and Scutcuers, W. and W. Lord and 
J. Whitehead, Manchester. 

2839. Drivine Gear, J. T. Roberts, Glasgow. 

2840. Winpows, D. Keith, Glasgow. 

2841. Transmitrinc Power, T. R. Murray and C. 
Hamilton, Glasgow. 

2842. PianororTE Keypoarp, W. Nichol, Newcastle- 
on-Tyne. 

2843. TeLescore BIND Irons, G. L. Friend, Ipswich. 

2844. Hoistinc Gear, R. Bell and R. Maguire, 
Glasgow. 

2845. Firrinas of Rartway Vays, H. 8. Streatfeild, 
Co. Durham. 

2846. Beven Gearino, W. E. 
France.) 

2847. Vatves, W. G. Heys.—(Schaffer and Budenberg, 
Germany.) 

2848. BustLes, E. T. Whitelow.—(Miiller, Lieser, and 
(o., Germany.) 

2849. StarTING Device for Or Enornes, L. Stroh, 
Berlin. 

2850. Door Hover, E. A. Haworth, London. 
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SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 


569,672. Om Enorne, 7. von Guerfurth, New York, 
N Y.—Filed January 10th, 1895. 

Claim.—(1) The combination with an engine, adapted 
to be driven by expansive fluids, and having a work- 
ing cylinder with a piston and a piston-rod, with ports 
for inlet and exhaust of the expansive fluids at each 
stroke, a valve chest with a sliding valve and a valve 
gear driven from an excentric, seton a crank shaft, of 
apparatus for developing the expansive fluids com- 
prising a burner with an oil-evaporating pan, an oil 




















and an air delivery pipe and an igniting tube, a com- 
bustion chamber attached to the burner and connect- 
ing with flues, arranged in the jacket, surrounding 
the working cylinder, in sections laterally ascending, 
the uppermost section of these flues being closed on 
end and perforated on sides by a row of small holes, 
admitting the hot combustion gases into direct contact 
with cooling water, pumps attached to the engine and 
operated by a connecting-rod from a valve gear and 
delivering continuously the supply of oil and water ; 
an air-compressing cylinder, joined to the working 
cylinder and worked: with the same piston-rod, a 
compressed air receiver connected with the discharge 
valve of the air-compressing cylinder, and with the 
air-delivery pipe attached to the burner. (2) In an 





engine, adapted to be driven by expansive fluids, pro- 


———— 


duced by conti combustion of evaporated oil 

by steam produced from the cooling water, used in the 
process of reducing the excessive heat of the combus. 
tion gases, the combination with an oil and a water 
supply pump, secured to the engine in suitable posi. 
tion, and having plungers of proportionate area, with 
rods coupled together in a block, of a gear, comprising 
a ager, | , pivoted on one end, and having its 
other end adjustably secured to the valve gear, and g 
connecting-rod, adjustably attached to the rocking 
rod, and secured to the coupling block of the plunger 
rods of the pumps, for the ge ng of working the 
supply pumps and regulating the supply of oil ang 
water to the engine, according to its load. 

569,694. Gas Enaine, M. W. Weir, Newark, N.J,~ 

Filed November 29th, 1895. 

Claim.—(1) An explosive gas engine comprising a 
cylinder provided with an inlet for the gas and air, an 
exhaust and spark-producing means, a working piston 
a compression piston having valve controlled openings, 
and means for operating said compression piston and 
controlling the exhaust, comprising a rod having con. 
nections at its upper end with said piston, and having 
a valve connection with the exhaust and controlled by 
cam connection with the driving shaft. (2) An explo. 
sive gas engine comprising a cylinder provided with 
an air and gas inlet, and exhaust and spark-producing 
device, a working piston having crank connection 





[569.694] 
Ries 











with the driving shaft, a compression piston having a 
plurality of apertures normally closed by a spring 
controlled disc valve, and having a rod extending 
without the cylinder, and a rod for operating the 
compression piston and controlling the exhaust having 
connection at its upper end with the piston-rod and 
having a slotted portion moving across the exhaust 

‘ e, said rod being normally raised, and a cam 
on the driving shaft for intermittently depressing said 
rod. 


569,987. TippiInc METALLURGICAL VESSELS, H. Aiken, 
Pittsburg, Pa.—Filed February 18th, 1896. 

Clain.—In a metallurgical apparatus, the combina- 

tion with a tipping vessel, of upright single-acting 








cylinders arranged on opposite sides of the centre of 
rotation of the vessel, means for connecting the 
cylinders and vessel, and means for simultaneously 
applylng pressure in the cylinders on opposite sides 
of the vessel, substantially as and for the purposes 
specified. 

570,073. Ain VaLve ror Hor Warer Heatino 
Systems, W. B. Van Sickle, Cleveland, Ohio.—Filed 
October 26th, 1895. 

Claim.—(1) A device of the character indicated, 
comprising an —- cylindrical chamber or case A 
provided, at its lower end, with an opening a’; cap 
or head B engaging the upper end of said case and 
provided with an orifice 47, an inflated float located 
within and somewhat smaller diametrically than the 
aforesaid case, a valve formed upon the u per end of 
said float and arranged in line with the aforesaid 
orifice, and the retaining ring embracing the float, 
substantially as shown, for the purpose specified. (2) 
A device of the character indicated comprising an 
upright cylindrical chambered case A provided, at its 
lower end, with an opening a’; a cap or head engaging 
the upper end of said case and provided centrally with 
an air discharge and air vent orifice; a combined 





inflated float and valve located within and somewhat 
smaller diametrically than the aforesaid case, said 
combined float and valve comprising a cylindrical 
portion and a conical valve forming member projecting 
above the cylindrical portion, and a pated or ring 
embracing the cylindrical portion of the combined 
float and valve, substantially as shown, for the purpose 
specified. (3) A device of the character indicated 
comprising an upright cylindrical chambered case A, 
provided at its lower end with an opening a’; a cap 
or head B engaging the upper end of said case and 
provided centrally with the orifice b2; the inflated 
float D having a valve formed upon its upper end, said 
float having a cylindrical portion that is diametrically 
smaller than the chamber of the aforesaid case and_is 
provided with the two external annular shoulders D’, 
and the retaining ring E embracing the float between 
said shoulders, and having a smooth external surface, 
all arranged and operating substantially as shown, for 
the purpose specified. 








Epps’s Cocoa.—GRATEFUL AND CoMForTING.—"‘ By a 
thorough knowledge of the natural laws which — 
the operations of digestion and nutrition, and by & 
careful application of the fine properties of well- 
selected oA, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. — 
Civil Service Gazette.—Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps anpD Co., 4 
H pathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A_ thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active | gers 2 being a 
gentle nerve stimulant, supplies the needed energy 








without unduly exciting the system.—{ADvT 
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FAMINE WORKS IN INDIA.—THE NIRA IRRI- 
GATION CANAL. 
(Continued from page 136.) 

Tur ‘Head Regulator” of the Canal, Figs. 4 and 4a, 
consists of seven sluices constructed in a screen wall, 
puilt at right angles to the main weir at its extreme east 
end. Over the level of the crest of the weir the screen 
wall stands 18ft. high, and protects the canal from the 
spill of the floods, which are calculated to rise 7ft. over 
the weir crest, or within 6ft. of the top of the screen wall. 
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Fig. 4 


The sluice paddles are of cast iron, 4ft. square, worked 
by screw and nut gearing from the top of the wall. The 
sills of the sluices are 8i{t. below the level of the crest of 
the weir, and this is the bed level at which the canal 
starts. 

4 The * Main Canal” leads off from the regulator in a 
30ft. cutting, with a view of getting away from the river 
as quickly as possible. It thence follows in a general way 
the contours of the valley until it reaches the watershed 


Section on line of Canal Rugulator 
showing head sluices & Road Bridge. 
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Fig. 4a 


between the Nira and Bhima rivers. The first five miles 

presented the greatest difficulties in alignment and con- 

struction, as, being so near the river, the line had to cross 

many deep and precipitous ravines by high embankments, 

and deep cuttings had to be made through the spurs in 

treacherous soil. Beyond this troublesome section, with 
: a view to shorten the line and avoid loss of head by 
a useless detours, it was in many places found more 
economical to cross depressions by embankments, or 
4 pass through the spurs by deep cuttings instead of 
a following the contour. The drawback to the latter expe- 
dient lies in the greater resulting length of the distribu- 
taries, which often had to be taken round the spurs in hard 
cutting, yet the total saving in the length of the canal by 
these short cuts was important, and amounts to over 
twenty miles in the whole canal. 

Some of the rock cuttings reach a considerable magni- 
tude; that at Koralla in the thirtieth mile being nearly 
36ft. deep, and 4725ft. long from end to end. 

The total length of the canal is 101 miles, and has a 
bed fall of 96°15ft., being a mean inclination of 0-96ft. 
per mile. In detail, however, the inclination, and con- 
sequently the velocity of flow, varies with circumstances. 
For instance, it is 5in. to 6in. per mile in soil, and Sift. 
in hard rock, and also where carried by aqueducts the fall 
given is as much as 6}ft. a mile, the increase in the last 
case being chiefly with a view to economy of section. 


The velocit i 5 
pol ity accordingly ranges from 1}ft. to 5ft. per 



























SURFACE AL 167-35 = 


The ganal at its head is designed to carry 455 cubic feet | 


per second, with a depth of 74ft., but its capacity alters 
with the estimated draw off of the various distributaries 
as it proceeds, till at its tail the canal itself becomes a 
distributary, with a discharge of 91 cubic feet per second, 
and a depth of 6ft. For the above reasons, the bottom 
breadths range from 238ft. as a maximum to 6ft. as a 
minimum. 

The form of cross section is modified by the material 
the canal passes through; in soil the side slopes are 1} 
to 1; in ‘‘ muram,” or decomposing rock, 1 to 1; in hard 


the full supply level to the solid ground, and fill it up with 
well wetted and rammed layers of good clay. As is 
customary in all Bombay irrigation work, the whole of 
the banks are made up of earth or black soil, laid by 
coolies in layers of about 6in. thick, well watered and 
consolidated by ramming or rolling. Regular puddle 
walls are not found to be necessary. 

The cross drainage of the country is heavy, as may be 
judged from the map. It is passed under or over the 





canal by eighteen aqueducts, ninety culverts, and nine 
super-passages, being at the average of 1:16 per mile of 
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rock they are vertical. Fig. 5 shows the section at the 


head in cutting ; but in embankment the inner slopes are 
1} to 1, and the outer 2 to 1, the width at top being 4ft. 
The canal is in what is known as “double bank” 
throughout, that is, all the minor cross drainage of the 
country is passed over or under the canal instead of | 
being taken into it as in the case of “single bank” | 
canals. The lower bank is brought toa height of 4ft., 
and the upper bank to 2ft. above the canal full supply | 
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of several troublesome slips and breaches. 
becoming saturated with water turns into sludge at the 
base of the bank, and squeezes out under the weight 
above it. 
material that have failed is to dig a trench 2ft. wide on 
the inside of the bank, parallel to the canal, down from 


level; and an additional height of lft. is allowed where 
the banks approach large works. Several years’ experi- 
ence has proved that the most stable bank is that con- 
structed with a core of * man,” a brown earth, 3ft. wide, 
the rest of the section being made up with “ muram,” a 
disintegrated trap-rock. ‘ Kurral,” a yellow soil with 
kunkar nodules in it, and probably some salt, is the worst 
possible, and its use in the earlier stages was productive 


Cross Section of Canal at Head. 
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The best method of repairing banks of this 





| canal. 





SECTION ON G. SECTION ON 1I.J. 





In lining out the canal, crossings had to be fixed, 
so as to secure good foundations and sufficient headway. 
It was often possible to choose a site below the junction 


| of important streams, so that one work would provide 


for both streams, and in the case of small watercourses 
their floods were often diverted by upper cuts to the 
nearest large drainage work. 

The amount of waterway to be given to each work was 
determined by the estimated run off from the catchment 
areas, taken from the inch scale topographical maps. 


| The district is subject to storms of great intensity; one 
| instance is on record of 23in. in three-quarters of an 
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hour having been gauged by one of the assistant engi- 
neers on the canal. 

Thus the run off for areas up to half a square mile was 
taken at 3in., for one to five square miles at 2in., for large 
areas at lin. to jin. only; the Kara River, with a catch- 
ment of 400 square miles, being specially estimated from 
individual observations at }in. Good foundations of one 
sort or other were obtained in all cases for the cross 
drainage works of the canal, but nothing less than sound 
rock was permissible in any of the larger structures. 

The design of the Kura aqueduct, shown in Figs. 6, 7, 
8, 9, may betaken as the type of this class of works on the 
canal. A standard span of 30ft. permitted the use of 
the same set of timber centres for several works in suc- 
cession. One of the chief features in the design is the 
use of dry stone in the wing walls. Short curved mortar 
masonry profile walls were first built out, and from 
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Fig. 16b 


PLAN AT FOUNDATION. 
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PLAN ON TOP. 











Plan at Foundation 





Fig 6 
Fig. 10b 
Section on C.D. 
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Longitudinal Section of Nala N°? 74&75 
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these the dry wings started. A concrete foundation or 
plinth, rising just over the ground level, formed a secure 
platform for the toe of the dry work. When properly 
built these wings have stood securely, and cost only 
just over : 2 
masonry. A large saving in the cost of the aqueducts 
is effected by increasing the bed fall of the canal over 
them; by this means the section of the masonry channel, 
and so the breadths of the structure, was reduced. A 
fall of 4in. in the bed generated an increased velocity of 
approach in the canal, which is narrowed to form an 


adjutage to the aqueduct, and the inclination over the | 


arches is sufficient to maintain the velocity till on the 
downstream side the canal is widened out and the regular 
bed fall resumed. 

The Kara aqueduct is the work of greatest interest and 
importance on the canal, its total waterway to springing 
being 5920 square feet, formed by thirteen spans of 30ft., 
and its total length 436ft. It is constructed over the 
river from which it takes its name, the catchment of 


Fig. 
Section 





one half as much as those built of mortar | 


| 
| cubic foot per second for every 200 acres of the irrigable 
| area under its command. This allowance is undoubtedly 
| too little in some cases of small command, and it only 
applies to Deccan cultivation when rice is not one of the 
crops. The distibutary channels are taken in a falling 
| contour of 3ft. per mile from the regulator heads till the 
| anticlinel of the valley is reached, and thence by branches 
along the minor ridges, their lengths being so arranged 
that the lengths of the field channels, which are con- 
structed by the cultivators, shall not exceed three miles. 

Where the fall of the country is great, the drop in the 
inclination is made either by running the channel down 
a steep slope, if a hard bed offers, or by building vertical 
masonry drops. The best and simplest drop proves to 
be a simple masonry wall across the channel with a 
V-shaped notch, a low concrete cistern to form a water 
cushion, and wing walls for the protection of the banks. 
These drops have a maximum height of 5ft. The dis- 
tributaries have cost at the rate of Rs. 1°01 per acre. 

A rough estimate of the protective power of this work 
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Fig. 14 


which is 440 square miles, with a bed slope of 9ft. per 
mile. This is probably the largest torrent crossed by any 
canal in the Bombay Presidency. 

The culverts display in several instances considerable 
ingenuity of design. Where the headway is ample, concrete 
is used largely in their construction—see Figs. 10, 10a, 10, 
10c; but where the headway is restricted, either the bed of 
the nulla, if soft, is excavated above and below and through 
the site, Fig. 11, so as to pass the stream; or trumpet- 
shaped approach and delivery ends, which add considerably 
to the discharging power, are constructed of concrete under 
the banks, where the extra depth of ring is unimportant ; 
but under the bottom width of the canal bed, where the 
headway is of great consequence, stone arching of mini- 
mum thickness is used. This is shown in Figs. 12, 13, 14. 

In constructing the arching of concrete, it was laid in 
radial 6in. courses, till the inclination became too steep 
for effective ramming, after which the courses were laid 
circumferentially. The largest concrete arch is 26ft. 
span, with a depth of 18in. at the crown. The cost of 
the work was from Rs. 14 to Rs. 16 per 100 cubic feet. 

A design of the class of work called super-passages, by 
which the canal is, in a few cases of watercourses with 
low banks and sandy beds, carried in a sort of syphon 
under the cross drainage, is given in Fig. 15; but the 
device proved to be more ingenious than practical, for 








they are difficult to construct, ugly, and do not well 
answer the purposes of the canal. Economy of original 
cost is their only recommendation. To accommodate the 


local cross trafic of the country twenty-four over bridges | 


are built, besides which road crossings are made under 
most of the aqueducts or culverts. 
Lo All lands below the level of the canal are said to be 
commanded” by it; but of the area thus commanded 
& certain proportion is not irrigable. Of this proportion 
are roads, village sites, and uncultivable lands generally. 
The gross area commanded by the canal is 274,447 
acres or 429 square miles, and the irrigable area is 227,670 
acres, or 356 square miles. Water is conveyed to the 


lands in the irrigable area by “ distributaries,” which are | 


small channels leading from the main canal by outlets 
Which, for the smaller channels, are formed by cast iron 


pipes passing under the banks of the canal, with sluice | 


valves at the lower end. For the larger channels a 
tasonry head is placed on the inside of the canal, and a 
Pa ie pipe or culvert is built under the bank and 
: livers the water into the distributary—Figs. 16, 16a, 
= 16c, In the masonry head is placed a cast iron 
S'uice gate, raised and lowered by a screw rod with a 
thrust block fixed at the top of the wall. 

In fixing the capacity of the distributaries, it is esti- 
mated that the average “ duty” of water will be 100 acres 
per cubic foot per second, and also it is assumed that not 
a than 50 per cent. of the total irrigable area will be 
under irrigation in any one season. The discharging 
Power of each channel is therefore fixed on the basig of one 


in a year of defective rainfall such as the present may be 
readily made as follows :— 

It is known from experiment that the loss of water in 
the canal, when running full, is at the rate of about 
1 cubic foot a mile of its length. If, therefore, we deduct 
101 cubic feet from its discharging power at the head, we 
have the available supply of water in the canal as 354 
cubic feet per second. Taking the duty of a cubic foot 
of water as 160 acres for rubi crops, we would have at 

| least 56,640 acres of food crops placed in the very middle 
of a famishing population, and, moreover, there would 
be a supply of drinking water for at least 20,000 persons, 
and the cattle of over eighty villages. 

There is, moreover, the resource open to the authorities 
on such occasions of raising temporarily at the end of the 
rainy season the crest of the main weir by an earthen 
dam, whereby the storage of the river above the weir 
would be increased by about 184 millions of cubic feet, 
or nearly 17 cubic feet per second for additional rubi 
crops. 

(To be continued.) 








THE STEAM ENGINE MAKERS’ SOCIETY. 


THE annual report issued by Mr. James Swift, J.P., the 
| general secretary of the Steam Engine Makers’ Society, is, 
as usual, interesting reading, not only as a record of the 
| operations of one of the best managed trade unions, but the 
| general comments offered by the secretary on the position and 
| prospects of the engineering trades may be taken as repre- 
senting the views of the cautious and more level-headed of the 
trades union leaders. The present report is the seventy- 
| second that has been issued by the Society, and Mr. Swift 
| naturally congratulates the members. When they take into 
| account the age of their association, the competition with 
| which they have had to contend, and the innumerable difficul- 
| ties which had to be combatted, it is encouraging to all those 
| who were working on its behalf to find that with increasing 
years it became more juvenile in the age of its contribu- 
tories, and more solid in its financial position, apart 
| from its being so important a factor to the members when 
| disposing of their labour. Summarising the operations 
| of the Society, financial and otherwise, during the twelve 
| months covered by the report, Mr. Swift states that at the 
| commencement of the year they had a balance in hand of 
£30,478. The income for 1896 had been £21,407, making 
a gross balance of £51,885 to be accounted for. The 
net expenditure amounted to £14,155, thus leaving a cash 
balance at the close of 1896 of £37,729, equal to £4 12s. 114d. 
| per member. The total number of members was 8118, and 
branches 105, of which one was in Brisbane (Queensland), one 
in Montreal (Canada), one in New York, and 102 in the 
United Kingdom. The net result of the year’s work was an 
| increase of four branches, and 1033 members, after allowing 
for deaths and exclusions, whilst the capital value of the 
Society was augmented by £7251—a result not equalled in 
any former period of the Society’s history. 
An examination of the causes that had brought this about 
showed, in the first place, that the income of £21,407 was 
| £2389 in excess of 1895, and £3832 in excess of 1894, and this 
| was not due to additional contributions by members, as the 
| total levies—paid by members in full work—over their normal 
| contribution of 1s. per week, amounted in the year to 7s. 6d. 
per member, 6s. of which was for a further investment on 
| superannuation account. The chief increase in the various 
| sources of income was in contributions and entrance fees. 
| In the former there was an increase of £2108, and in the 
| latter by £262. In 1895 the sum of £6009 was paid to 
; unemployed members, but the present report showed only 
£2985, or 7s. 44d. per member. Sick benefit amounted to 
£3590, and funerals £1032, and these totals were also a favour- 
able contrast to the years preceding, when the influenza epi- 
demic not only prostrated many for a time, but increased the 
mortality table, and carried off many who could ill 





be spared. Miscellaneous or working expenses had cost 
£2295, being an average of 5s. 77d. per member, which was 
the lowest average expenditure on this account that the 
Society had experienced. During the year four new branches 
had been opened, viz., Gainsborough, Rugby, Leicester, and 
Grantham. For the past five years they had been able to 
report a gradual increase in the number of candidates 
admitted, and the following figures would show the progress 
recently made, the numbers being 416 new members in 189], 
451 in 1892, 514 in 1893, 566 in 1894, 685 in 1895, 1249 in 
1896. The balance-sheet of the superannuation fund showed 
a balance of £13,523, or £1874 of an increase on the year; 
this fund was the important one, and in time to come would 
stand the Society in good need. 

Whilst able to submit such a favourable report as to 
finance and members, a brief survey of 1896 would, Mr. 
Swift adds, show that good results had been arrived at, when 
dealing with wages and other conditions on which members 
disposed of their labour. ‘These results,” he states, “‘as a 
whole have not been equalled for the past twenty to 
twenty-five years, inasmuch as wages have now been advanced 
as a rule 2s. per week beyond the minimum at any period 
since 1875. In the interval there have been fluctuations, as 
during bad trade employers combined, enforced a general 
reduction, and after that individual employers screwed a little 
more out of individual workmen on new engagements. One 
exception, however, was made, as in outside marine centres 
no reduction has been enforced in artisan engineers’ wages 
since 1886. This was not from the want of desire on the 
part of some captains of industry, as rumours of reductions 
were numerous, whilst in single cases the attempt was made 
to put it in force, but without effect. The cause of this, 
we contend, was extended combination, and the cer- 
tainty of a strike, if any attempt was made to 
interfere with the limited wage of a class of tradesmen who 
are not now overpaid for the skill required in engineering 
industry. As we have said, no general advance on the mini- 
mum wage has been made for nearly a generation, and those 
who have had to deal with it in recent cases know that it 
has required an amount of tact and firmness to bring 
about such a desirable result without resorting to hostilities. 
Many would have done this in the first instance, and asserted 
their power and that of their combinations. Fortunately, 
however, there are those in every district with mature experi- 
ence, who, in the past, held vigorous views, put them in 
practice, and by results could now give opinions that were 
worthy of attention in such important matters. The result 
has been that the workman’s position has been improved, and 
that at little cost for strike pay. Such has been the result in 
inland towns, but in marine districts the position has been dif- 
ferent. During the times of depression, the numbers of unem- 
ployed being so numerous, reductions were enforced, and in 
one centre the full amount of such reductions—owing to an 
ill-advised time agreement—had not yet been recovered. In 
others the reverse has been the case, and at least the old rate 
of wages established. This, however, has not been effected 
without ominous threats being made as to retaliation, so that 
it is our bounden duty to carefully note, and, if ible, be 
prepared, for such an attack should it be made in the future.”’ 

Beyond this, Mr. Swift points out, new local employers’ 
associations were numerous, whilst evidence was not wanting 
of ardent advocates desirous of federating even those for 
offensive and defensive action in inland towns. Such being 
the case, he urges, it was very essential every care should be 
exercised in dealing with trade matters, and, whilst trade 
was good, only to make such claims as could be defended 
when there was not such a briskness as at the present time. 
Above all, the funds should be carefully guarded and built 
up as much as possible in the meantime, and no factious 
dispute entered into that not only wasted capital, but 
weakened the fighting powers of the men, as these should 
only be brought into action when a real benefit was to be 
struggled for. Past results showed the need of this. As 
years went on ordinary claims upon the Society increased, 
while two years of bad trade, as a rule, swallowed up the 
savings of four years’ good trade. 

In conclusion, Mr. Swift takes a very hopeful view of 
the immediate future. By the present outlook, unless 
some unforeseen cause arose, the ensuing year would register 
even a less unemployed list than the year just closed. 
Numerous causes pointed to this. The increased exports 
of engines, &c., in 1896 amounted to £509,349 above those 
for 1895, and machinery £1,377,028. Whilst our exports 
were expanding, home industries were also extending. The 
electric light, which was in embryo a quarter of a century 
ago, was now a leading industry, and found extended employ- 
ment for members. War vessels, ordnance work, and engines 
of destruction, came in the same category, and the cycle 
trade was an important factor, which, by present appear- 
ances, might eventually be equalled by motor cars or vehicles 
at no distant date. The tonnage of vessels launched in 1896 
was the highest on record, and the ensuing year bade fair to 
even exceed 1896. These causes had made a demand for 
members that had been in excess of the supply, and at the 
time of writing they had less than 4 per cent. of unemployed 
members in receipt of donation in the United Kingdom, 
whilst offers of vacant situations were of daily occurrence. 

As in former years the report contains a number of Govern- 
ment returns as to exports of engines and machinery, and 
the number of workmen killed and injured whilst following 
their employment in all the leading industries; tables bearing 
on the Society’s work and position are numerous, whilst the 
most minute details are given of all expenditure. A table 
introduced for the first time shows the contributions o 
member would pay annually for some years back, and 
although reports of heavy payments in other societies are 
frequent, it is shown that for the past eight years the heaviest 
payment in this association was £3 0s. 3d. in 1889, but since 
then it has been as low as £2 14s. 6d., and for 1896 was 
£2 19s. 6d., of which 6s. was, however, a levy voted for a 
special superannuation fund. Mr. Swift, in his address, 
speaks of this fund in feeling terms, and presses the members 
to strengthen it at every opportunity, as a benefit vital to 
them allin the future. The balance sheet of this fund shows 
the sum of £13,100 invested with corporate bodies, and £423 
in bank, whilst as stated, another £2000 is about to be in- 
vested as the result of a special levy now being paid. The 
number of present superannuated members is 167, and the 
total paid to them in 1896 amounted to £3335 4s, 6d., being 
equal to 8s. 24d. per member. 








THE Water Committee of the London County Council 
at their last meeting recommended that the engineer be instructed 








to proceed with the plans and sections of the Wye portion of the 
Welsh scheme for water supply at a cost of £1500, 
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ELECTRIC INTERLOCKING THE BLOCK AND 
MECHANICAL SIGNALS ON RAILWAYS.* 
By F. T. Houuis. 
(Continued from page 167.) 

The vail contuct.—In avy complete system of electric interlocking 
there can be no doubt that the rail contact, or treadle, is the most 
important factor to be considered, because upon its reliability the 
safety of the system mainly depends. It is the means that shall 
indicate the presence of the train clear of the section to which it 
refers, and is really the positive permission to the signalman to 
admit a following train into the section. It is essential that a rail 
contact should only be actuated by the weight of an engine or 
carriage. It will not do to be merely actuated by the flange of a 
wheel. It must not be capable of being actuated by a trolly, or 
being walked over, or jumped on, or by a bar, or other reasonable 
weight, falling upon it. It must not be capable of being operated 
by hand, or other means but the deflection of the rail. The 
battery must be fixed near the contact, and not at the signal- 
box, so that any failure of the circuit must be, as the Government 
inspector remarked at a certain inquiry, in the direction of safety. 

Both Sykes’ and Siemens’ contacts are doubtless excellent 
examples, and both are carried on the rail itself. Sykes’ contact 
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is shown in, Figs. 13, 14, and 15, and a model is on the table. 
Three cast iron brackets, 1, 2, and 3, are secured to the rail, and 
the treadle bolted to 1 and 3 by bolts B, B. The centre bracket 
has an adjustable pin P, which passes through a slot, and rests on 
the tails of two levers L, L, the extreme ends of which are under 
the mercury cups C, C. The weight of an engine or coach over 
the spot P results in the tilting of the mercury cups, thus making 
or breaking contacts, as the case may be. 

Siemens’ contact is shown in Figs. 16 and17. Fig 16 shows a 
side view of the complete apparatus attached to a rail, and Fig. 17 
is a section, showing the working parts of the apparatus. The con- 











FRONT 
Fig. 16 


tact maker is supported by a strong cast iron beam or small girder 
A, which, by means of claws B, Bl, and screws C, Cl, is firmly 
screwed to the bottom flange of the rail D. In the centre of the 
beam is a broad shallow dish, the rim of which is covered by a thin 
steel plate, similar to the diaphragm or membrane of a telephone. 
On this iron diaphragm rests an iron dise c c—Fig. 17—which is 
held at the centre by the plunger d. This plunger is so adjusted 
that it ust touches the under surface of the rail when the apparatus 
has been firmly screwed to the latter. The dish, steel diaphragm, 
and the disc are covered by a dome a, a, in the centre of which 
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END SECTION 
Fig. 17 


moves the plunger ¢, and on this cover, and under the foot of the 
rail, is a ring of solid india-rubber ¢, laid round the plunger d, to 
protect it from the penetrating sand, which otherwise might im- 
pede its free action. The pressure upon this steel diaphragm by 
the deflection of the rail due to a passing train, forces some of the 
mercury in the disb underneath up the tube «, and the cup y, 
into which the contact points, -—to be joined together—are sus- 

ended, and thus closing the electrical circuit. Neither of these 
em has, however, been made use of on the Great Eastern Rail- 
way, but it would be interesting to learn from users of them to 
what extent they are in operation, and what is the result of their 
experience. 

The form used on the Great Eastern Railway—and we have about 
400 of them in use—is shown in Fig. 18, and a model is on the 
table. This was designed by myself, in order to obtain a rubbing 
solid contact, in preference to mercury, and to be self-adjusting 
by the passage of each train. It is secured to a strong timber, 
bolted to, and underneath, the ends of two adjoining sleepers, As 
will be seen, it consists of an iron-containing box, with a long heav 
lever 1, at one end of which is a tail piece 2 to fit into a correspond- 
ing hole in the web of the rail. A steel key piece 3, which is 
adjustable, is used to avoid undue looseness in the hole, owing to 
wear and tear. At the other end of the lever, and insulated 
therefrom, is a self-adjusting friction clutch 7 and contact piece 
4, which slides somewhat tightly up and down on the steel bar 8 ; 
and the range of the movement of this is controlled by the steel 
stop pins 5 and 6, without interfering with the free movement of 





* Read before the Institution of Electrical Engineers, January 28th, 
97. 


18 





the lever itself. It will be obvious that this arrangement pro- 
vides that, should there be a tendency to make contact through 
the road sinking, the next train readjusts it, and, therefore, each 
train may be said to readjust the contact for the following train. 
This friction clutch rail contact has given great satisfaction. 
Daring the six months ending September 30th last — probably 
our busiest months in the year—although the 400 rail contacts 
were opsrated in the aggregate for 5,856,000 trains, there were 
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only five failures ; and this, I think, isa remarkable result. During 
the months of July and August, however, though actuated in the 
aggregate for 1,953,000 trains, there was not a single failure. 
Although it is exceedingly rare for a failure to take place on the 
wrong side—that is, the lock to be taken out before the train 
arrives—there is always the element of possibility that in any form 
of rail contact it may do so. In order to avoid this I have devised 
a simple means for ordinary through rail contacts, which should 
practically extinguish this form of failure. At the spot where 
the rail contact is fixed, one of the rails is insulated at each end 
from the adjoining rail—see Fig. 21—the usual metal fish-plates 
being insulated from the rails—or they may be replaced by oak 
blocks—and the positive pole of the rail contact battery, which 
is in a box on the spot, instead of going direct to earth, is attached 
thereto. The battery is then only joined up to earth by the axle 
wheels connecting the insulated rail to the opposite rail—which 
is making good earth—at the exact moment when it is wanted 
—that is, just as the wheels are passing over the rail, the deflection 
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of which manipulates the rail contact. It should be remembered 
that with Sykes’ locking the rail contact is not connected to the 
instrument at all until the signal is taken cff for the train. 

The electric fouling bar.—At certain points, after passing through 
a section, a train may not require to go into the section in advance ; 
or it may be required to shunt into a siding to let the following 
train pass, and in this case it would not pass over the sectional rail 
contact. To provide for this at the entrance of, but inside, the 
sidings, a Sykes’ electric fouling bar—Figs. 19 and 20—is fixed, of 
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sufficient length to insure that any vehicles entering shall always 
have at least one wheel on the bar to depress it. A few yards 
further in the sidings a rail contact is fixed. The depression of 
the bar, by actuating the switch 1, breaks down the rail contact 
circuit, so that, although the latter is operated as the engine 
passes over it, it does not release the back lock until the last 
vehicle has passed over the bar. ‘This insures the tail of the 


train being clear of the main line before a following train can be 
accepted. 

In Fig. 20 the rail is shown at 2, and the flange of each wheel 
depresses the bar 3—the axis of which is at 4—raising the heavy 
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balanced end 5, and pulling the rod 6, connected thereto by th 
angle piece 7, and actuating the switch 1. At very busy pointg it 
is sometimes desirable, in order to get the trattic throy h 
quickly, to allow more than one train in a block section, and this 
can be done with safety with Sykes’ system. An advance starti 
signal is placed well ahead in the section, between two cabins, an 
is electrically controlled by the signalman ahead. A train, bein, 
accepted from the rear, may be passed out of that section ork 
rail contact to release the starting signal back-lock up to the 
advance signal, and the starting signal put to danger behind jt 
Another train can then be accepted from the rear, The starting 
signal, apart from the mechanical locking, cannot again be pulled 
off for the second train until the advance signal has been lowered 
and the first train passed over a rail contact ahead of that signal 
and the signal put to danger and relocked. ‘Then the starting 
signal is free for the second train, and soon. We may, therefore 
have a train between ‘‘A” and ‘ B,” another between ‘B” and 
his advance signal, and a third between that signal and cabin 
**C,” all fully protected. 

Sykes’ signal reverser.—In some cases it is desirable for the train 
itself to automatically place the advance signal to danger, inde. 

ndently of the signalman. A Sykes’ signal reverser is fixed 

tween the balance-weight lever and the signal arm, and moves 
with the upright rod when the arm is Peale On the train pass. 
ing over the rail contact, part of the current transmitted there- 
from is used to discharge this signal reverser—and the arm goes 
to danger—at the same time as the back lock of the lever js 
released in the signal box. On putting back this lever—which js 
then locked—it re-engages with the reverser, ready for lowering 
for the next train. Figs. 22, 23, and 24 show this reverser in its 
three positions. In Figs, 22 and 23 the signal arm is lowered, and 
on the train passing over the rail contact ahead, a current is 
transmitted through the electro-magnet coils M, which attracts 
armature A, and releases the hammer B, and this, falling on rod 
C—see Fig. 23—disengages the catch D from roller arm E; and 





slide F, being bevelled, the top weight of the signal arm, the rod 
and the apparatus falling, by gravity, and raising the signal arm, 
forces the roller arm E to assume the position shown in Fig. 24, 
where the hammer is again caught up by the armature A. When 
the signalman replaces his lever, the slide F moves downward, 
and the roller arm is caught up by the catch D. The apparatus is 
simple, works satisfactorily, and deserves to be more largely used. 

Siding, juaction, and cross-over working.—No system of electric 
interlocking can hope for very wide application that does not 
specially commend itself, not only for ordinary through working, 
—which is comparatively easy—but as equally safe and applicable 
for siding, junction, and cross-over working. On the Great Eastern 
Railway we have found Sykes system specially suitable, and we 
have largely taken advantage of its facilities by providing, | 
believe, the most complete arrangements yet devised for avoiding 
mistakes at such points, 

Junction interlocking.—At junctions of converging lines, with 
very short sections, whilst the ordinary electric interlocking pre- 
vents trains being simultaneously accepted from both lines, the 
locking instruments are so paren Mee with the points that the 
points for a down road must be set so that an up train accepted 
could not — cross the path of a down train, and vice versi. 
Fig 25 will best illustrate what is meant. All the through lines, 
sidings, carriage roads, &c., are left out ; only the lines concerned 
being shown, and the one signal referred to. Now, with reference 
to Fig. 25, before Central Junction can plunge to accept, and 
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Fro. 25. 


unlock the section signal for an up train, from Polygon, he must 
set his down local points for down local to main, so that a down 
train could not possibly pass across the path of the up train 
accepted from Polygon. 

hen this point lever 1—Fig. 26—down local to main is back 
in the frame, the small lever 2, on the instrument shelf, is un- 
locked. Pulling over this small lever unlocks the — 3, by 
raising rod 4, enabling the up train tobe accepted ; but the same 
motion of the small lever, raising the locking piece 5, on the rod 


4, into the slot 6 in the tappet 7, mechanically locks the down 
points as set; and at the same time the armature 8 is raised 


up to the coils 9, and the small wheel 10, ing under the 
1 : 1 Te itself, as well as 


angle piece 11, on the rod 4, this small lever is i 
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the points, electrically locked. He may now plunge to accept the 
up train, and he can neither alter the points, the small lever, or 
the plunger, until the train has passed a rail contact at point A, 
_ see Fig. 25—on the platform line, and is either standing at the 
starting signal, B, at danger, or, if the latter is ‘ off ””—which 
would then mechanically lock the same points, and be itself back- 
locked electrically—until the tail of the train has arrived well over 
the down road, and the signal again put to danger bebind it. The 
«mall lever, being unlocked by the current from the rail contact at 
k and the starting signal at B being to danger, the points may 
be altered to down local; but this, by preventing the rod 4 from 
being raised—it cannot be unless the locking piece 5 coincides with 
the slot in the tappet 7—again locks the small lever, and prevents 
another train being accepted from Polygon. This arrangement is 
essential, because, being at a —- we may require the train 
to stand there, with the signal at danger, so that a train may be 
allowed to cross its path on the down local. Atother nearly similar 
converging lines, but not at a platform, the signalman is compelled 
to lower his home signal for one line—which, of course, mechanically 
locks the lever of the home signal for the other converging line, 
and the signal for the opposite road, that would cross its path— 
before he can plunge to accept a train in either direction. And 
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such home signal being lowered enables the signalman to plunge, 
and unlock the starting signal, for the same line, at the rear 
box; but the plunger and the signa! remain locked in that position 
until the train so accepted has arrived and passed over the rail con- 
tact at the clearing point. 

Sidings and cross-over connections,—Again, in the case of sidings 
and cross-overs this same electrical and mechanical locking between 
points and plungers comes in. Ifa train has been plunged for— 
that is, the rear box starting signal electrically released—the 
points leading from the sidings to the up line are locked, But if 
the points are already over for a train from the sidings, then an 
up train cannot be accepted from the rear. And if the train from 
the sidings requires to cross over to the down line, if the points are 
so set, a down train cannot be accepted ; but if a down train has 
been accepted, the cross-over points to the down road cannot be 
got until the accepted train bas passed, and the road is clear. 

Crossing trains from down to up or wp to down lines. — Here, 
again, is another application of interlocking between points and 
section plunger. A small Sykes’ lever is fixed in the up plunging 
instrument, which, pulled from right to left, locks the up plunger 
and unlocks the points. Pulling over the points locks this small 
Sykes’ lever, as previously explained, in this position. If a train 
is to be crossed from the up to the down road, the signalman must 
go through the reverse motions. If, however, an up train ‘as been 
accepted, he is unable to move the cross-over points from down 
to up; and if a down train jas leen accepted, he is unable to move 
the cross-over points from up to down, until such trains have passed 
clear of the section concerned. The small lever normally controls 
the points. Moved over, it controls the plunger and releases 
the points, and, the points being moved, locks the small lever 
in that position. And here I think I ought to point out why, it 
seems to me, Sykes’ system lends itself most effectually, in the 
simplest manner, and at the least expense, to sidings, junction, 
and cross-over working. I have heard it said, even by those for 
Whose opinions on the subject I have the greatest respect, that 
they have not, and do not require, in their interlocking any back 
lock for keeping the signal off until the train itself arrives and 
releases it, They can, it is claimed, always put the signal to 
danger with their systems. Quite so! and, unfortunately, the 
lever right back in the frame. It is, I submit, just that which 
they ought not to be able to do, because, as the lever can be put 
in the frame, it releases conflicting point levers and signals other- 
wise held locked at danger by ordinary mechanical locking. 

For inst , at a junction of converging lines, and where an up 
train for one road would cross the down road for the other, and 
cue versa, and the locking of which is on the two home signals, it 
only requires one of the rods or blades in each Sykes’ instrument 
to be about 14in. longer than usual to prevent plunging until the 
home signal is taken off. When it is off it is electrically back- 
locked in that position, and you may safely plunge for a train, 
because it has itself locked, by the svecinalaed lends, the other 
contrary signals. There are many variations of this combination 
of the locking instrument, the plunger, and the points, together 
with the small Sykes’ lever, to effect different purposes, and 
facilitate traffic generally, whilst ensuring that every train is within 
the protection of one or other of the stop signals; sometimes 

tween home and starting signals, and sometimes between the 
latter and the advance starting signals, the back motion of the 
leading signal taking the front lock out of the rear signal, and 
Separate rail contacts taking the back locks out of both. Within 
the limits of this paper it would not be possible to give, however 
qieresting it might be, the details of the electro-mechanical 
rr in use for safely facilitating the traffic in busy stations like 
d aterloo, Cannon-street, and Liverpool-street Stations, A lucid 
escription of the electrical devices and combinations for checking 
~ controlling, advising and reminding, and generally assisting 
the signalmen in safely working the enormous amount of traffic at 

e different London terminal stations, would be amply sufficient 

Warrant a most interesting paper on this subject alone. 


(To be continued ) 











THE BRITISH CORPORATION FOR THE SURVEY 
AND REGISTRY OF SHIPPING. 


THE seventh annual meeting of the British Corporation for the 
Survey and Registry of Shipping was held on Wednesday last in 
the board-room in the head offices of the Corporation at 69, St. 
Vincent-street, Glasgow, Mr. Nathaniel Dunlop, chairman of the 
committee of management, presiding, a large and representative 
attendance of members and others interested in shipping being 
present, The secretary intimated letters of apology for absence 
from a number of members; and the minutes of the previous 
annual meeting having been read, the following members of the 
committee of management, whose term of office had expired, were 
re-elected, viz., Shipowners: Messrs. Nathaniel Dunlop, George 
Sloan, and H. J. Watson ; shipbuilders: Messrs. Wm. Hamilton 
G. W. Wolff, M.P., and Charles Connell. 

The chairman, in the course of his remarks, stated that in view 
of the satisfactory position which the Corporation had now reached, 
there did not appear to be any necessity to furnish the usual statis- 
tical information which it had been their practice to submit at 
previous annual meetings, and that a general review of the pro- 
gress made was all that he proposed, therefore, to place betore 
them. The detailed statement of funds, which the chairman of 
finance would submit, would illustrate in a practical manner the 
very substantial increase in the work of the past year, and the 
growing confidence of shipowners in the rules of the Corporation. 
He was pleased also to say that their relationships with under- 
writers were becoming more cordial every day, and as a further 
step in this direction, the Corporation had become members of 
Lioyd’s, and their chief surveyor, Mr. Courtier-Dutton, had been 
appointed to represent them there. Among the various types of 
vessels constructed under the supervision and to the rules of the 
Corporation, the turret deck vessels of Messrs. Wm. Doxford and 
Sons were conspicuous as having attained marked success, The 
committee, as was well known, had taken the construction of these 
vessels in hand from the first. and had afforded the builders valu- 
able assistance in their development at a time when the older 
Association of Lloyd’s Register had discouraged their con- 
struction. Already over thirty of these vessels were afloat and 
doing excellent work, while several more of the largest type yet 
designed were being built exclusively to the Corporation's 
class, amongst these being four for the well-known Clan Line. 
The more ordinary types of vessel were, of course, also largely 
represented in the Registry as having been built under the Cor- 
poration rules, and the testimony borne by shipowners to their 
strength and efficiency had been very gratifying to the committee 
of management. Since coming to the meeting the chairman said 
that letters had been received by their chief surveyor from a 
prominent Glasgow shipowner, and another eminent firm of English 
shipbuilders, bearing testimony to the efficiency of Corporation 
vessels now at work. These communications were not only impor- 
tant in themselves as regards the vessels to which they related, 
but they brought before shipowners and shipbuilders the advan- 
tages to be gained by the adoption of the Corporation rules. 
These rules undoubtedly give the best possible distribution of 
material to ensure strength of structure. The number of cargo 
and other vessels building under the rules was at this moment 
greater than in any former year, showing an increased growth of 
confidence in the Registry. The funds, too, were now, as the 
chairman of finance would state, in a most satisfactory position, 
the truest evidence of the Corporation’s progress. 

Mr. W. F. G. Anderson, the chairman of the finance com- 

mittee, submitted statements showing the financial position of the 
Registry, which he considered eminently satisfactory, pointing out 
that not only had the large expenditure incurred in connection 
with the promotion of the Corporation and the production of its 
rules been entirely cleared off, but a substantial credit balance had 
now been obtained. He drew attention further to the fact that, 
while the number of new vessels built to class during 1896 was the 
largest for any one year, the new work actually on hand at present 
represented a larger tonnage than was dealt with during the whole 
of 1896. Mr. Anderson added that it was very gratifying to find, 
from the recent supplements to the register book, that such 
well-known firms as the Allan Line, Anchor Line, City Line, Clan 
Line, Thos, Wilson, Sons and Co., Limited, Leech, Harrison and 
Forwood, the Union Steamship Company, of New Zealand, the 
China Merchants’ Steam Navigation Company, Gow, Harrison and 
Co., P. Henderson and Co., Clyde Shipping Company, Limited, 
&c, &c,, appeared in the list as at present building their vessels to 
the Corporation class solely, and that these orders were being 
caried out by some of the most eminent shipbuilders in the country. 
He considered that this was in itself a strong guarantee to other 
owners and to underwriters, &c., that vessels built to the Corpora- 
~_ rules were in every way satisfactory for the work they had 
to do. 
Mr. A. Denny, the chairman of the technical committee, 
mentioned that a large number of exclusive surveyors had been 
added to the staff, in addition to something like fifty surveyors 
appointed to represent the registry at foreign ports. The work 
carried out during the past year, and the success attending the 
efforts of the committee, had been most satisfactory, and was 
largely due to their able chief surveyor, Mr. Courtier-Dutton, 
with staff of assistants. Referring to the working of the rules, 
he said that while the rules were at present under revision in 
connection with the issue of the new register book, the alterations 
necessary would not be great, as experience had strengthened 
their opinion in regard to their sufficiency for all purposes, 

Mr. R. Cooper Randell, of the Glasgow Association of Under- 
writers, in response to a call from the chair, said that he was 
pleased to bear of the progress which had been made, and that as 
regards his association, they had already expressed their satisfac- 
tion with the work of the Corporation, and the sufficiency of their 
vessels ; and he trusted that, the position of the registry being 
now ¢o well established, there would soon be a large increase in 
the number of its supporters. 

Mr. Robert Duncan (Ross and Duncan), Mr, Howden, &c., also 
addressed the meeting, and Mr. Henderson having moved a vote 
of thanks to the chairman, the meeting separated. 








A NatTionaL DEPARTMENT OF SCIENCE.—In a few days a formal 
recommendation will be submitted to Congress in favour of the 
establishment of one great scientific department of science in 
place of the several existing separate government bureaus, which 
are maintained at great expense for the promotion of science and 
the development of the resources of the country. Charles W. 
Dabney, jun., Assistant Secretary of Agriculture, has prepared an 
argument favouring the consolidation of all the bureaus into one 
department. He shows that, aside from the government schools 
and the testing laboratories of the War and Navy Departments, 
the United States maintains no less than twenty-eight scientific 
bureaus for the development and advancement of industrial 
resources, These bureaus employ over 5000 persons, and are 
maintained at an expense of 8,000,000 dols. Asall of the bureaus 
have a common purpose, and considerable money and time is 
wasted by the duplication of work, it is urged that they be placed 
under the direction of a single head. The statistical records of 
the national resources and products of the country are collected 
and kept by eight different agencies connected with six different 
Government department bureaus, not counting the Census Bureau. 
The proposa! which is to be submitted to Congress is to consolidate 
all the statistical bureaus and establish a permanent census, 
which shall do in a systematic way what is now done once in ten 
years at great expense. Congress will be asked to decide upon 
the general programme, and as opportunity offers, transfer the 





Tux Technical Education Board of the London County 


Council require a grant of £150,000 to carry on their work. 


different bureaus to some one of the departments, — Scientific 
American. 


THE COLDRENICK VIADUCT DISASTER. 





Tur dreadful accident on the Coldrenick Viaduct of the 
Great Western Railway on Tuesday, the 9th ult., by which 
twelve men lost their lives, was probably caused by the reck- 
lessness which men long employed in situations the most 
hazardous nearly always develope. Works are in progress on 
this, one of the younger Brunel's timber and granite viaducts, 
by which the Cornwall Railway was carried over the deep 
Cornish coombes; works which have for their object the 
widening of the line from a single line railway to one up and 
one down set of rails, and these involve the removal of the 
timbering which, during the last thirty years, has safely 
carried the permanent way. 

The work on the Coldrenick Viaduct has been in hand for 
about twelve months, and is being carried on by the Great 
Western Railway Company’s own staff, without any stoppage 
of the ordinary train service. Unlike its usual proceeding 
of entirely rebuilding a viaduct from its foundations, the 
company adopted a plan by which the upper part of each 
one of the thirteen piers of the structure that carries the line 
over the Coldrenick Woods was first rebuilt in blue brick with 
granite quoins, and then the oak timbering is replaced 
by lattice girders. These rebuilt upper stages have the 
most singular appearance, and one that looks not a little 
dangerous where the new brickwork narrows down to meet 
the granite placed in position over thirty-five years ago. 
This, together with the lateral warping of the timber trusses, 
as seen from under the spans, is calculated to impress the 
beholder very fully with the daring nature of Brunel’s works. 

The operations were begun from the western end of the 
viaduct, at which stands the wayside station of Menheniot, 
and had been safely carried on through the summer and 
autumn of last year until now, when the reconstruction had 
gone just half way. It was here, where the seventh span 
carries the line over the deepest part of the valley, 150ft. 
above the little brook that murmurs among the stones at the 
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METHOD OF CARRYING UP THE PIERS 


bottom, that the unfortunate men were working last Tuesday 
week on a staging suspended under the line. Their method 
was to fix two ballast rails across the span, as a foundation, 
and to place a flooring of planks across these. The longi- 
tudinal timbers strutting out from the piers were counted 
upon to sustain the weight of the 7 cwt. girders dragged across 
the opening. These timbers are Sin. by 6in.; and the 
company’s engineer stated, subsequently to the accident, that 
instructions had been issued for a chain to be passed round 
the main timbers of the viaduct, to support this platform in 
the middle. Had this been done, the weight of the girder 
and of the seventeen men engaged in lifting it—in all 
amounting to some two tons—would have been safely supported. 
As it was, the staging could only have borne 1l5cwt., and a 
baulk consequently collapsed, with the consequences already 
alluded to. 

Although the whole of the picturesque half-timber viaducts 
on the Great Western Railway, numbering originally between 
forty and fifty, are to be replaced with solid granite structures, 
it must not be supposed that they have generally been con- 
demned as dangerous. 

The growth of the traffic to and from the West, necessita- 
ting a double line instead of the single one between Plymouth 
and Penzance, has, together with the introduction of heavier 
locomotives, rendered these changes imperative on this 76 
miles stretch of railway. Brunel did not foresee the 
increase ; or, more likely, the directors of the Cornwall and 
West Cornwall Railways had not the capital necessary for a 
double line, and so the railway has remained all these years 
a single line, worked on the staff system. 

It was not until comparatively recent years that the whole 
of the line to Penzance became the property of the Great 
Western Railway Company. Many who have not reached 
middle age can recollect seeing on the rolling stock below 
Exeter the initials of the South Devon Railway, which 
began where that other line, the long-absorbed Bristol and 
Exeter Railway, ended. The South Devon was bought up, 
and the Great Western Railway leased and worked the Corn- 
wall and West Cornwall Railways, which extended respec- 
tively from Saltash to Truro, and from Truro to Penzance. 
The Cornwall Railway was purchased November 16th, 
1888, the Great Western Railway Company giving £8 for 
every £20 share in that undertaking, having previously 
subscribed £202,500 to its share capital. That company 
is, therefore, extinct, and financially, as well as physically, the 
road forms a part of the Great Western mainline. The Great 
Western Railway encounters through the greater part of its 
long span a remarkable series of engincering difficulties. 





The great stone and timber viaducts commenced in Devon 
with the Blackford Viaduct, across the valley of the Erme, 
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GREAT WESTERN RAILWAY 









outside Ivybridge station. This has been rebuilt of late years entirely reconstructed. The old building, which goes on a, ten years ago, wa3 a supremely difficult and expensive line 


in granite, having been strengthened twenty years previously 
by the introduction of iron girders. The contractors were 
Messrs. Pearson and Son. Its height is 100ft., and in its 
rebuilt condition it consists of eleven spans of 63ft. each. 
The Cornwood Viaduct has also been rebuilt, together with 
three smaller buildings. A number of smaller wooden 
structures remain on the main line in the neigbourhood of 
Plymouth; the Pennycomequick Viaduct and two others— 
those of Westonmill and Keyham—bridging the shallow, 
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TREVEDO 
muddy creeks of the Hamoaze between Saltash and 
Plymouth. But it is after the Royal Albert Bridge 


at Saltash is passed that one comes into the land of 
viaducts. Scarce a mile, and often not a quarter 
of a mile, separates these lofty and graceful flights 
across the ever-recurring deep Cornish coombes and 
picturesque gullies. The first is a little beyond Saltash 
Station, and spans Trematon Creek. It was rebuilt 
in 1894; five old viaducts remain between this and St. 
Germain’s Station. The greatest activity in rebuilding is to 
be observed between St. Germain’s and Menheniot, on which 
section is situated the Coldrenick Viaduct, which has given 
rise to these remarks. Here also the Trevalga and Tresulgan 
viaducts are being rebuilt. On the down side of Menheniot 
Station, half a mile distant, the Treveddo Viaduct is being 





curve over the Treveddo Woods, is of eight spans. In 
common with Coldrenick, it is remarkable for the singular 
absence of anything like uniform pattern in the buttressed 
granite piers that come tapering up from the valley. From 
their summits a very forest of timbers springs out, fan 
shape, and supports the road. Elaborately shoed and 
“‘ pickled,” bolted through and stayed by a maze of iron ties, 
the timber work of Treveddo is among the most extraordinary 
of the series. 


ViIATUCT 


hand, and several arches of the new viaduct are already | 


turned. The road hereabouts is being graded down some 
6ft. The next is Liskeard Viaduct, on the up side of the 
station, widened and re-opened Christmas, 1895; whilst the 
greatest piece of rebuilding on the line occurs on the down 
side, at Moorswater. 
and 150ft. high, and was re-opened February 26th, 1881. 
was three years in building, and cost £30,000; an immense 


sum for one of a large series of works to be undertaken by an | 
independent company, as the Cornwall Railway then was, 


although backed by the Great Western. From here to 
Doublebois the railway goes halfway up the hillside, through 
miles of woods; but between Doublebois and Bodmin-road 


| there are ten viaducts, all rebuilt. 


The branch from Bodmin-road to Bodmin, opened about 


Messrs. T. Relf and Sons have the contract in | 


The Moorswater Viaduct is 800ft. long, | 
It | 


the greater part of its 34 miles being viaducts. 

Then past Lostwithiel and Par, and so on to St. Austell, 
there is only one viaduct all the way, and that not a large 
Between St. Austell and Burngullow, however, there 
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are two in course of rebuilding—the Trenance Viaduct, 
| immediately past St. Austell Station, and that of Gover, 
| a quarter of a mile further—both in urgent need of being 
replaced. Between Burngullow and Grampound-road there 
are two, rebuilt; and thence onwards to Truro Station 
are three old ones—those of Carkennick, Carvedras, and 
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65-MILLIMETRE 





50-CALIBRES 


QUICK-FIRE CANET GUN 














Truro—shortly to be taken in hand. Below Truro, the 
Falmouth branch, 114 miles long, goes off at Penwithers 
Junction, where a long curved old timber and granite viaduct 
crosses the valley. This also is a branch remarkable for the 
number of these interesting structures, including such long 
and lofty examples as those of Ponsanooth, Trelievet, and 
Collegewood. 

Below Truro, on the main line to Penzance, formerly that 
of the West Cornwall Railway, there are two lengthy rebuilt 
viaducts before Chacewater Station is reached, and one other 
just below Redruth Station. The long Stray Park Bridge 
between Carn Brea and Camborne has recently been finished 
in granite. One other half-timber viaduct remains on the 
line westward; that of Penpons, between Camborne and 
Gwinear-road, and this is being discarded in favour of 
anembankment. Finally, there are two new viaducts 
between Gwinear-road and Hayle; the railway onwards, 
through St. Erth and Marazion to Penzance, going through 
easier country until it runs into the Penzance terminus 
along two miles of flat marshes and the sandy shores of 
Mount’s Bay. 








NEW CANET QUICK-FIRE GUNS FOR THE 
GREEK NAVY. 

Tue Greek armoured vessels Hydra, Spetzia, and Psara were 
built in 1888-9 by the Société des Forges et Chantiers. 
Each ship was armed with 
three 27 cm. (10°6in.) and 
three 15 cm. (5‘9in.) guns. 
At that time quick-fire guns 
of medium calibre had not 
yet come in.” 

Two years ago the Greek 
Minister of Marine desired 
to increase the power of 
resisting torpedo attack by 
supplementing the existing 
armament by the addition 
of quick-fire guns of small 
calibre and flat trajectory. 
To this end he ordered 
Canet 10cm. and 65 mm. 
guns of 50 calibres length. 
It was decided that each of 
the three ships should 
recelve one 10 cm., firing 
forward, and eight 65 mm. 
guns. M. Levidis, the 
Minister of Marine, gave 
the order at the beginning 
of 1896 to begin the sup- 
plementary armament of 
the Psara, and in Septem- 
ber that of the two other 
ships was also ordered. We 
have received the following 
description of these pieces. 

€ guns of the Psara have 
been delivered, and have 
Sven excellent results. The 
= gun discharges a 13 kilos. (28-7 lb.) projectile, and 
a 5mm. gun one of 4 kilos. (8-8 lb.). "The projectiles are 

ached to their brass cartridges, which are charged with 
smokeless powder. 
phe following are the principal features in the mountings. 
the | — guns are all of identical pattern, and consist of 
stan Owing parts—see Figs. 1 and 3:—(1) A gun tube 
the b ing for the entire length of the piece, and carrying | 
reech screw ; (2) a jacket on the breech end—H H in | 
ri 'e—to which is connected the recoil brake piston; (3) a 
P strengthening the forward part of the gun. The breech 











gear is of the Canet quick-firing system, and is worked by a 
single motion. It comprises—(1) the breech screw with 
interrupted threads, pierced in its centre by the firing tube ; 
(2) the bracket which supports the screw while the breech 
is open ; (3) the mechanism for working the breech and for 
the extraction of the cartridge, providing by the simple 
movement of a lever from left to right the following successive 
movements—the rotation of the screw, the withdrawal with 
extraction of cartridge, and the rotation round the vertical 
axis of the bracket, with final ejection of the cartridge; 
(4) the firing mechanism, with hand lever worked by the 
pointer, or ‘‘ No. 1,” and the safety gear. 

The mounting for the 10 cm. gun consists of the following 
parts :—(1) The carriage proper, consisting of a tube AA 
enclosing the breech portion of the gun, acting as a cradle, 
and carrying near its front trunnions B, on which the whole 
system revolves for elevation. The recoil cylinders C are 
fixed running along beneath it, while above it lie a recuperator 
with springs independent of the recoil cylinder, which pro- 
vide for the automatic running up of the gun after discharge. 
(2) The saddle, formed of two cheek pieces, in which the 
trunnions rest, a bed connecting the trunnion blocks, and 
a pivot entering the bed, and lastly, the sighting gear. 
(3) The bed and truncated pedestal fixed to the deck. The 
bed has on its upper extremity a collar, holding the saddle 
pivot. On this pedestal revolves the whole system. The 
brake is of the Canet construction, imposing{the minimum 














10-SENTIMETRE 50-CALIBRES QUICK-FIRE CANET GUN 


strain on the various parts of themounting. The recovery of the 
gun after recoil is completely automatic, and is effected at 
all angles of elevation, with tho assistance of the springs. 
A special arrangement provides for putting the guns out of 
the firing position either immediately after delivering a 
round, or at any other moment, by means of hydraulic gear. 
Elevation is performed by the pointer, or “No.1,” by means of 
the winch or hand wheel F and an endless screw gearing on 
a toothed sector seen at J in the engraving of the 
65 mm. gun). Direction is also given by the pointer 


a horizontal toothed ring on the bed where the pointer 
is shown elevating with his left hand and traversing 
with his right. For firing at night electric lamps throw beams 
on the points of the fore and breech sights, the intensity being 
regulated as may be desired by a double rheostat commutator. 
A small hand pump serves at the same time for refilling the 
brake cylinder, and for putting the piece out of the firing posi- 
tion. The arrangements for sighting, including fore and breech 
sights, are fixed on the cradle cylinder, and do not move 
when the gun recoils, allowing thus of the pointer keeping 
his eye constantly in the line of sight, which is indispensable 
for rapid fire. 

The 65 mm. gun mountings resemble the above, 
except that the recuperator or recovery cylinder is 
placed on the side of the cradle, and the traversing gear is 
dispensed with, because traversing is effected by the shoulder 
of the pointer, or “ No. 1,” pressing against a long shoulder 
piece. 

To sum up, the matériel is very simple, thoroughly carried 
out. The movements are easy, and well adapted for quick 
fire. Further, a glance at the carriages shows that they are 
less cumbrous and more compact than carriages of the same 
system of earlier type, which have been described in various 
publications. 

The view of the 70 cm. gun isa good illustration of the pointer 
keeping his eye on the line of sight while the piece is being loaded. 
We think that this figure will make apparent to our readers 
the importance of this question, on which such stress was 
laid in the discussion in the French Chamber. Curiously 
enough, England and France only, seem to have realised the 
importance of this until a comparatively late date. At 
Chicago, in 1893, when the quick-firing system was already 
well developed, very few quick-firing guns exhibited had pro- 
vision made for this. 











THE MANUFACTURE OF ACETYLENE. 


Sincr the explosions of acetylene gas that took place some 
time ago in the Rue Championnet, Paris, in Lyons, Berlin, 
and other places, the advocates of the employment of this 
new illuminant have had some difficulty in reassuring the 
continental public as to its safety. The most convincing 
reply to the arguments of detractors has just been made by 
M. Raoul Pictet, who was the first manufacturer to insist 
upon the merits of the liquid gas, and the blowing up of his 
works has not shaken his belief in the future of compressed 
acetylene in the slightest degree. He gives the results of his 
experience with liquid acetylene gas extending over a period 
of more than three years, and says that he is prepared to 
prove everyone of his statements by actual experiment. After 
pointing out that two processes are necessary, first in manu- 
facturing the calcium carbide and then the acetylene, he says 
that there is no danger in the production of the carbide, 
which only needs a furnace of varying form and dimension 
according to the method employed, and the only dangers to 
be feared are those inherent in electric currents and the pos- 
sibility of combustible matter in the neighbourhood of the 
furnace catching fire. These dangers, however, may be 
avoided by ordinary precaution. Once the carbide is manu- 
factured it has to be kept dry by enclosing it in a metallic 
case which is perfectly air-tight. Unless the case be damaged, 
and water is thrown upon the carbide, there is no possibility 
of accident either when kept in stock or in course of 
transport. 

Acetylene is manufactured by the direct contact of water 
with the carbide. In gradually increasing the quantity of 
water the temperature of the carbide is raised, and the 
chemical reaction becomes complicated, with the result that 
the acetylene is impure and mixed with other bodies. This 
raising of the temperature may be sufficient to cause spon- 
taneous combustion of the acetylene. This, says M. Raoul 
Pictet, undoubtedly constitutes a danger. After proving this 
by numerous experiments, he affirms that he has discovered 
the means of completely eliminating the danger. All that is 
necessary is to drop the carbide into cold water, and remove 
from the water the quantity of heat equivalent to that 
caused by the chemical reaction of the carbide when it is 
dropped in. The process of cooling the water is very easy, 
and in this way there is no danger whatever in the manufac- 
ture of acetylene, which is, at the same time, remarkably 
pure. After purifying the gas by chemical products it is left 
so pure that it is capable of being liquefied at from six to 
eight atmospheres. During this stage of manufacture the 
heat naturally caused by the compression of the gas is 
entirely avoided. M. Pictet asserts that he has obtained 
several thousands of kilogrammes of liquid acetylene under 
constant pressure in his apparatus without ever having the 
slightest accident. The liquid acetylene is then introduced 
into steel cylinders, which undoubtedly constitute a danger 
in the event of their being left in a building that may catch 
fire; but in such a case they, of course, merely add to the 
elements of the fire already existing. Exactly the same 
conditions prevail with the carbonic acid cylinders, which 
circulate by hundreds of thousands on all the railways 
throughout the world, and it only remains to be seen 
whether these inconveniences are more considerable than 
the advantages. 

Before an accidental explosion can take place it is 
necessary that the temperature at any point inside the steel 
cylinder should be raised above 500 deg. Centigrade, in order 
to decompose the liquid, and it is very improbable that this 
could take place in theordinary employment of the gas. The 
accident in the Rue Championnet, which has been made so 
much of as proving the dangers of liquid acetylene, was due, 
says M. Pictet, to two mistakes. In the first place, the work- 
men thought the cylinder was empty, whereas it appears to 
have been full, and was returned by mistake among a lot of 
empty cylinders from Belgium, where they had been employed 
for public lighting. Then the workmen employed great force in 
unscrewing a nut carrying the tap, by means of a long spanner, 
and this work was entirely prohibited upon cylinders contain- 
ing acetylene. The effort employed raised the temperature 














| by means of a hand wheel and screw shaft, gearing on 


inside the cylinder and caused the explosion. In future this 
nut is to be soldered on to the cylinder, so that the workmen 
will have no excuse for touching it. We confess that we have 
some difficulty in following the explanation, as we cannot 
understand how unscrewing a nut could make it red hot; 
and according to the statement quoted above, a temperature 
less than 500 degrees centigrade would not bring about an 
explosion. 

The acetylene thus manufactured, continues M. Pictet, 
either as a gas or as a liquid, presents only one danger, that 
is to say, an accidental escape of gas which, mixing with the 
air, may, on ignition, cause an explosion. This danger exists 
in the same degree in ordinary gas, so that he does not think 
that this would warrant any suppression of acetylene for illu- 
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minating purposes. He claims, moreover, that it is not so 
poisonous as ordinary gas, as being deprived of carbonic oxide 
in the course of manufacture, it does not cause any inconveni- 
ence. The liquid acetylene is especially applicable for the light- 
ing of railway trains, tramcars, carriages, &c. Contained in a 
small volume it has an enormous reserve of illuminating 
power, and M. Pictet asserts that he has carried oui 
thousands of public and private lighting contracts without 
ever having a single accident from this new system. For 
towns, villages, and mansions, however, where pipes are 
already laid, he says that it is preferable to employ acetylene 
in the form of a gas. An inflammation of the gas at any 
point is purely local, and does not extend throughout the 
whole system of pipes. M. Pictet is convinced that acetylene 
is destined to take first rank among illuminants for public 
and private use, and he is prepared to prove to competent 
authorities the absolute safety of the gas by an exhaustive 
series of experiments. 








TRADE OF MEXICO. 


A RECENT consular report contains the following facts about 
our trade with Mexico :— 

‘Since the completion of the great trunk railway systems 
of Mexico the imports of iron and steel naturally show a 
great falling off as regards rails and other railway material, 
but in other branches this is by no means the case, as is 
shown by the statistics for 1895, when total imports of these 
metals exceeded those of the previous year by £80,000, in 
spite of the fact that the importation of railway material was 
less than it had been for many years. 

“The principal articles comprehended under the head of 
iron and steel are as follows :—Steel rails and sleepers, 
£60,000 ; iron tubing, £56,000; corrugated iron sheets for 
roofing, £54,000; barbed wire for fencing, £44,000; nails, 
screws, and rivets, £42,000 ; agricultural implements, £41,000; 
sheet, hoop, and bar iron, £34,000; tin sheets and plates, 
£26,000; and bar steel, principally for mining purposes, 
£24,000. The other articles of minor importance which are 
separately classified are ploughs, iron beams for roofs, steel 
wire cable, iron stoves, and telegraph wire, besides the un- 
classified manufactures, which amount to £140,000. 

“OF the total imports of iron and steel, England contri- 
butes about 30 per cent., principally in rails and railway 
material, iron tubing, corrugated iron sheets, steel, and 
sheet, hoop and bar iron. About 55 per cent. comes from 
the United States, and the remainder from Germany and 
Balgium. 

‘The imports of machinery in 1895 exceeded thoce of 1894 
by £129,000, or about 18 per cent. Under this head are com- 
prehended agricultural, mining, and industrial machinery, 
valued’ at £488,000; steam engines, £165,000; tools for 
artisans, £54,000; musical instruments, £50,000: scientific 
instruments, £29,000; clocks and watches, £19,000; and 
pumps, £18,000. Owing partly no doubt to proximity, and 
to the facility afforded thereby for filling orders rapidly, but 
partly also to the similarity of conditions and to the conse- 
quent similarity of requirements existing in the two 
countries, the United States control between 50 and 60 per 
cent. of this branch of the import trade, principally in the 
departments of mining and agricultural machinery, pumps, 
tools, steam engines, and clocks and watches. England fur- 
nishes from 15 to 20 per cent., a not inconsiderable part being 
industrial machinery. Some English agricultural machinery, 
notably threshing machines, is also imported, besides some 
steam engines and pumps. The remainder comes for the 
most part from France and Germany. 

“The imports of chemical products, among which are in- 
cluded paints, show a larger proportionate increase in 1895 
as compared with 1894 than any other group of articles, the 
value returned being £304,000 as against £227,000, a differ- 
ence of 34 percent. In this trade England has only a very 
small share, under 10 percent. The United States supply 
nearly one half, and the remainder is furnished by France, 
and, in a lesser degree, by Germany.” 

Our Consul offers the following observations to British 
manufacturers and exporters :— 

“From the foregoing remarks it will be seen that there are 
many branches of tbe import trade in which England has a 
much smaller share than might be expected, in view of her 
importance as a manufacturing country. This, I think, is 
attributable directly to the absence of English mercantile 
establishments in Mexico, which makes English goods wholly 
dependent for theirsale on foreign (mostly French or German) 
firms. 

“Tf the nature and procedure of the imports were a fixed 
and unvarying quantity, it would perhaps matter little 
through whose hands they were distributed to the consumers, 
but this is not the case. The trade of Mexico is no longer in 
the elementary stage which can be satisfied with anything 
that is put before it; local manufactures are rapidly sup- 
planting foreign goods in many important departments; the 
margin of profit to importers is far less than it used to be; 
competition is every day keener, and those countries which 
wish to retain their share of its commerce must study its 
altered conditions, must anticipate its wants, and must leave 
no means untried to prove the superior merits of their goods 
in its markets. 

“ This cannot be effectively done through the medium of 
foreign merchants, who, though they may be ready enough 
to buy for their own account or sell on commission such 
goods as are well known‘in the country and are asked for by 
their customers, are by no means so anxious to go to the 
trouble of creating new openings for British products, often 
in opposition to their own national interests. The canvassing 
of commercial travellers of course does some good, but, as 
they have no means of reaching consumers, except through 
established wholesale or retail firms, when they try to intro- 
duce novelties they are usually met with the answer that 
such articles are unknown in the market, and that there is 
no demand for them. The only means of inducing people to 
buy an article they do not know is to bring it before their 
notice in the most prominent way possible, and this can only 
bo done through establishments which, if not exclusively 
retail, combine a retail with a wholesale business. I am 
therefore strongly of opinion that, as foreign firms cannot be 
expected to take the necessary trouble, there is little or no 
prospect for the opening up of new branches of English trade 
in Mexico, except through the medium of English mercantile 
agencies or shops. In my report on the depression of 
trade of June 9th, 1886, and again in my report on the trade 
of the Federal District for the year 1890, I called attention to 
the same lack of English business houses, and suggested as a 
remedy the association of several manufacturing firms for the 
establishment of a joint agency or store in Mexico for the 





sale of their goods. Although the practical realisation of such 
an idea may present difficulties of which I know nothing, the 
success which has attended the opening of agencies in Mexico 
by two prominent English manufacturing firms for the sale 
of their sewing thread, the imports of which have consequently 
increased in the past ten years from £65,000 to £130,000, 
seems to show what might be done by the same means in other 
branches of trade. 

“The data already given as to the procedure of the different 
classes of goods in most demand in this market serves to 
indicate in a general way the departments in which English 
trade does not appear to be as well represented as it might. 
The more particular description of the several articles which 
might be advantageously introduced must, however, be left to 
commercial travellers, who, frora their special and technical 
knowledge of their respective trades, are the only persons 
who can be considered qualified to advise on such subjects. 

‘‘ Before leaving this subject i may mention that the lower 
classes of Mexico, the importance of whose custom in view of 
their great numbers should not be underrated, are extremely 
poor and can only afford to buy the cheapest articles. In 
goods of such quality—I refer now more especially to hard- 
wares, cutlery, and similar things—those of German and 
American make are preferred to English, on account of their 
superior finish, even though they may not be of equal 
durability. If English manufacturers were to take a lesson 
in this respect from their rivals, and to send out goods equally 
well finished, there is no reason why they should not com- 
pete successfully in this as in other branches of trade in 
which, owing to their not paying sufficient attention to the 
predilections of the market, they at present enjoy only a very 
small share.”’ 








INSTITUTION OF MECHANICAL ENGIN EERS 
FOURTH REPORT TO THE ALLOYS RESEARCH 
COMMITTEE. 
By Prorgssor W, C, RoBERTS-AUSTEN, C.B., F.R.S. 
(Continued from page 176) 


Eutectic alloys.—In the curves which represent the cooling and 
solidification of most alloys, there are usually several points at 
which the direction of the curve changes, sometimes becoming 
approximately horizontal for a short distance. The first or upper- 
most of these halts or breaks usually represents the falling out of a 
more or less pure metal, or of some compound of the metal, from 
the cooling alloy. A second and sometimes a third break will be 
found on most of these curves; and these breaks indicate the 
solidification of a eutectic alloy, that is, a fusible metallic ‘‘mother 
liquor” or bath, which solidifies at a definite temperature. In the 
copper-zinc series there are several of these eutectic alloys; and the 
initial freezing points lying on the line ABC DEF in Fig. 3 
represent the solidification of copper, of zinc, and of certain com- 
pounds of copper and zine. In the industrial brasses, which never 
contain more than 45 per cent. of zinc, only three of the freezing 
points need now be referred to; but the scientific interest of the 
rest wi!l be considered later on. Reference toa particular instance 
will serve to make clear the meaning of the curves. 

If in the freezing-point curves, Fig. 4, representing the copper- 
zine alloys, a vertical line be drawn, say from the point which 
marks 71 per cent. of copper, it will be seen that it encounters two 
freezing points, one at 952 deg. C. or 1746 deg. F., and a lower one 
at 896 deg. C. or 1645 deg. F. ‘This means that the cooling curve 
obtained by the autographic recorder for the alloy containing 71 
per cent. of copper had two points of solidification ; and by the 
aii of a method which is fully described later on it is possible to 
determine what constituents of the alloy fell out of solution at each 
of these two points. In this particular case they proved to re- 
present respectively copper, and the eutectic alloy of copper with 
the compound Cu Zn of copper and zinc ; that is to say, this alloy 
is the most fusible that copper can form with Cu Zn, and it con- 
tains about 63 per cent. of copper. It will be understood that in 
Fig. 4, which epitomises all the cooling curves of the copper-zince 
series, the points marked are those which in any given alloy were 
actually found in the autographic record of its cooling. Thus in 
the alloy containing 68°6 per cent. of copper three distinct 
freezing points were detected ; whereas in the alloy containing 
62 °6 per cent. the two upper points are blended into a single point 
occurring at 892 deg. C. or 1638 deg. F., while the lower point 
at 450 deg. C. or 842 deg. F. still remains. It will be evident, 
therefore, that a curve drawn through a single freezing point for 
each alloy of series cannot be claimed as complete. Such a curve 
is far from representing what actually happens with the solidifica- 
tion of the alloys of a given series, because comparatively few 
alloys become solid at a single point, while many have three points 
of solidification, and some have four or even five. 

Guthrie, introduced the designation ‘‘eutectic” alloy to denote 
the most fusible alloy of two or more metals, comparing it to the 
mother liquor of a salt solution, which remains fluid after the bulk 
of the salt has crystallised out. The recording pyrometer shows 
that as regards alloys the case is really far more complicated. 
Many alloys consist, when fluid, of more than one solution ; and 
each of the several solutions leaves, on cooling, a solid deposit and 
a fluid mother liquor. These mother liquors, however, do not 
usually unite with one another; and a complicated set of conditions 
is established, when the temperature has fallen sufficiently low for 
the whole mass to become solid. Each of these metallic mother 
liquors is a eutectic alloy, and may be included in the definition of 
eutexia actually given by Guthrie, although he does not appear to 
have been aware that there might be more than one eutectic in a 
single series of alloys. A ‘‘series’’ is here taken to mean all the 
possible unions which can be effected between two metals, Some 
alloys, such as those upon which Guthrie worked—the lead-tin, for 
instance—are of a simple character, and when fluid have only one 
eutectic alloy, that is the deposits fall out from a single mother 
liquor. All the alloys which are used for the sake of their strength 
appear to be highly complicated. Thus in the alloys of copper and 
zine there are at least four eutectic alloys, and in the copper-tin 
series there are at least six. 

It has been shown by Gathrie and others that the composition of 
eutectic alloys does not in general correspond with simple atomic 
proportions of the component metals; and indeed there are 
theoretical reasons for supposing that a eutectic alloy cannot 
possibly be a chemical compound. The higher point on the 
freezing - point curve, that at which the access of either metal 
begins to solidfy, indicates the solubility of one metal in the other, 
since it occurs at the temperature at which the solution is exactly 
saturated. Thus the freezing-point curve A B sloping down from 
the lead end of the lead-tin series in Fig. 5 indicates the solubility 
of lead in tin ; while the curve C P sloping down from the tin end 
indicates the solubility of tin in lead. Where these curves meet at 
B, it will be obvious that both lead and tin will be deposited 
simultaneously by further cooling, and that the composition of the 
residual fiuid alloy will remain unchanged. Thus the whole ’of 
this residual alloy solidifies at a single temperature, 180 deg. C. or 
356 deg. F., and the lead and tin crystallise out side by side. 
There is therefore much reason for believing that when solidified, 
the eutectic alloy indicated by the line a cis merely an intimate 
mixture of the component metals. 

Melting or freezing point.—The upper point on a cooling curve, 
at which the metal in excess begins to crystallise, isthe point which 
has usually been termed the “‘ melting” or ‘‘ freezing” point ; and 
difficulty has naturally been experienced in deciding what part of 








1! Philosophical Magazine, vol. xvii., 1884, page 462. 





the long range of temperature, during which solidification takes 
place, should . called the true melting or freezing point of the alloy 
In the previous reports alloys with more than one freezing point 
have been referred to, The temperature at which one constituent 
begins to crystallise out was called the higher freezing point ; anq 
the temperature at which the eutectic alloy solidifies was calleq 
the lower freezing point. It may appear at first sight as though 
these points must be merely the beginning and ending of one cop. 
tinuous process of solidification. Even if this were so, it would be 
well to indicate both the beginning and the ending of the solidi. 
cation of an alloy, and not merely a sort of rough mean ; but as, in 
the majority of cooling curves, tbe initial and eutectic freezing 
points are indicated by separate and distinct evolutions of heat 
they may rightly claim to be separate, and not merely stages in 4 
single operation. That this must be so may be deduced from any 
freezing point curve; for it can easily be shown that, for any 
particular alloy, the greater part of the metal which is in exces, 
crystallises in a short range of temperature below the initial freezing 
point, Thus, to take a simple instance from the lead tin-series of 
alloys, Vig. 5, the alloy which contains 90 per cent, of lead begins 
to freeze at 290 deg. C. or 554 deg. F., and has a eutectic alloy at 
170 deg. C., or 380 deg. F. The eutectic alloy, comprising one. 
fourth of the whole mass, freezos entirely at 170 deg. C.; and of 
the remainder, which is pure lead, two-thirds freeze in the 25 deg, 
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C. or 45 deg. I'., which intervene between 290 deg. and 265 deg,, 
leaving only one-third to crystallise out during the remaining 
95 deg. C, or 171 deg. F. of fall. It is, therefore, justifiable (1) to say 
that these alloys have two true freezing points, and (2) to adopt the 
eutectic freezing temperature and the commencement of the upper 
freezing range as the two significant points to record ; while (3) 
for industrial purposes, such as the casting of alloys, it might be 
well also to indicate either the temperature at which the mass 
appears to solidify, or that at which any grt vd fraction, say, 
one-quarter of the alloy, has solidified. The eutectic alloy con- 
tains a considerable proportion of each metal, and, therefore, the 
eutectic freezing-point line « ¢, which passes through the freezing 
= B of the eutectic alloy of the series, extends both right and 
eft of this point. 

The fact that the lead-tin series has more than one freezing point 
is of industrial importance, for on it depends the facility with 
which an artificer can ‘‘ wipe a joint” with plumber’s solder, The 
latter contains 66 per cent. of lead, and its pasty condition when 
used is due to the fact that it has two widely separated points of 
solidification, the alloy consisting of granules of solid lead in a 
fluid mother liquor, 

Mechanical properties of the brasses, considered in relation to their 
freezing-point curce.—Fig. 4.—With the above prefatory remarks 
it is possible to trace the relation between the freezing-point curve 
of the brasses and the curves which represent their mechanical 
properties of tenacity and extensibility. In Fig. 4 the abscisse 
show the percentages of copper and of zinc for all the curves, 
The ordinates represent temperature for the freezing-point curves, 
and tenacity and extensibility for the remaining curves. It wil! 
be evident at a glance that all these curves are directly and closely 
related to one another. The fact that a complete freezing-point 
curve does not consist merely of a curve drawn through a single 
freezing point in each alloy of the series has already been referred 
to, and it has been explained that many of the alloys have more 
than one freezing point. Hence the curve is one having horizontal 
branches, ), c,d, and e, which represent eutectic alloys. The main 
curved line, A BC D E F, represents the initial freezing points of 
the several alloys in the series. Looking at the curves which 
represent the mechanical properties of the brasses, it is seen that 
on adding zinc to copper these properties change somewhat 
abruptly before the alloy containing 50 per cent. of zinc is reached; 
and further that tenacity and extensibility both fall to a very low 
point when 50 per cent. of zinc is exceeded. The explanation of 
the relation between the freezing-point curve and the curves 
representing the mechanical properties requires a knowledge of the 
true significance of the points on the former curve, and this is 
afforded by chemical analysis of the portion of the alloy which 
solidifies at each point. It is first necessary to separate from each 
alloy in the series it own particular eutectic alloy, and this separa- 
tion may be readily effected by squeezing away the fluid portions 
in a press, as shown in Fig. 6. The alloy under examination is 
placed in the steel cylinder (', which is fitted with two loose steel 
plungers P P, each about sin, diameter. The whole is placed between 
the jaws of a hydraulic press, and a pressure of about half a ton 
per square inch is maintained on the ends of the plungers. ‘The 
cylinder C is then slowly heated, the temperature at any moment 
being measured by the thermo-couple 'T, which is placed in a hole 
drilled in the cylinder. At a certain definite temperature part of 
the alloy will liquefy, and can be squeezed out between the 
plungers and the wall of the cylinder. The temperature is noted 
at which the alloy is sufficiently liquid to be extruded. The heat 
is then raised, and a further portion of the alloy can sometimes be 
separated, Finally a comparatively infusible residue is left. 
These several portions are then analysed. In some cases it 1s 
found to be desirable to subject the extruded portions to a second 
treatment in the compressing cylinder. The results of the analyses 
in the case of the brasses are given in the appendix. They prove 
that all the points on the line A B—Fig. 4—represent the solidifi- 
cation of metailic copper which is approximately free from zinc. 
The subsidiary points at ) B, on the other hand, prove to represent 
true eutectic alloys containing about 60 per cent. of copper, in 
which the two metals do not appear to be related in any simple 
atomic proportions, The points between B and C represent the 
solidification of the compounds Cu Zn and Cu Zny, and the 
existence of the latter as a true compound has already been 
established by Laurie! on electro-chemical grounds, Both these 
compounds are found to be very brittle, and all the copper-zine 
alloys in which either of these compounds forms the main con- 
stitutent are also very brittle. The eutectic alloys, of which the 
freezing points lie on the line } B, probably consist, when solidified, 
of an intimate mixture of copper with Cu Zn, while that part of 
the line B C which is immediately to the right of B represents the 
solidification both of the compound Cu Zn and of the eutectic, the 

resence of the latter being masked by the downward trend of the 
i BC. The explanation of this is as follows: If the line BC 
were to turn upwards from B, as it would do in the alloys of 
certain other metals—the copper-antimony series, for instance— 
then the line ) B would be continued horizontally to the right of 
B. It is not found here to continue in this way, because the 
compound Cu Zn is soluble in one or more of the lower eutectics 
rich in zinc, which increase in importance to the right of B as the 
proportion of zinc is increased. ear the point B the alloys have 
one main freezing point, and are almost free from eutectic alloys. 
The dominant facts disclosed by these curves is that the maximum 


12 Journal of the Chemical Society, vol. 53, 1838, page 104. 
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strength in the series of cast brasses occurs in the ater senting 
60 per cent. of copper, and it will be observed that this alloy has 
practically only one freezing point, namely, at B. Further 
raditions of zine cause a rapid diminution of tensile strength and 
extensibility, and the explanation would seem to be that in these 
alloys the compound Cu Zn is unaccompanied by free copper. 

It will also be seen in Fig. 4 that in this series the apex of the 
curve representing extensibility coincides with the first appearance 
of the upper eutectic 4, which falls out from the alloy, that con- 
tains 71 per cent. of copper. This eutectic, as already stated, 
probably consists of a mixture of copper with the compound Cu Zn. 
‘The mixture of these soft and hard substances produces great 
strength, as is evident from the fact that the strongest alloy of 
{he series consists almost entirely of this eutectic ; but the presence 
of the eutectic naturally diminishes the extensibility of a mass 
which contains more than a small amount of it. Thurston’s tensile 
tests in Fig. 5 were made on cast brasses, Vharpy’s test pieces were 
completely annealed, and the experiments made for this report 
were on worked rods. It is noteworthy that both the annealing 
and the working of cast brass materially increases its strength, and 
this fact is of industrial importance, as it suggests that for certain 
purposes & brass containing nearly 50 per cent. of the cheaper 
metal zinc may by suitable treatment be endued with the 

yoperties which render it as useful as one richer in copper ; its 
extensibility, however, would be small. Although brass containing 
from 60 to 70 per cent. of zinc is extremely weak, further additions of 
zinc are accompanied by a partial return of strength, which appears 
to bein some way connected with the presence of free zinc, and the 
cutectics c and ¢ and e are formed by compounds which appear to 
be less brittle than the compounds Cu Zn and Cu Zn,, which are 
so hurtful in the alloys containing less zinc. Each apex of a curve 
representing mechanical properties seems to be in some way con- 
nected with a point on the freezing-point curve where the points of 
solidification tend to unite, asat BC D. In the copper-zinc series 
the connection is complicated by the simultaneous presence of 
more than one eutectic, but in the lead-tin series shown in Fig. 5 
the maximum strength is possessed by the eutectic alloy of the 
series, and in the lead-tin series there is only one such alloy. In 
the copper-zine series this connection between a maximum strength 
and the union of the constituents of a given alloy in a single point, 
though generally clear, is sometimes masked ty the wide range 
through which the eutectics extend ; but where the eutectics die 
away, as at }, c, d, ¢, it is remarkable that there are corresponding 
falls in the tenacity curve. 

Influence of a eutectic on certain properties of alloys.—It has 
long been known that the addition of a comparatively small 
amount of iron to certain alloys of copper and zinc increases their 
strength in a remarkable way, as is the case in ‘‘ Sterro” and in 
Aich’s metal, The cause has hitherto been obscure, but a com- 
parison of the cooling curve B—Fig. 7—of a copper-zinc alloy with 
the cooling curve A of the same alloy after the addition of 14 per 
cent. of iron at once disclosed the cause of the increased strength. 
The alloy selected contained 61 per cent. of copper and 39 per 
cent. of zinc; and in the absence of iron there was a low eutectic 
point « in the cooling curve B at about 450 deg. C. or 842 deg. F., 
evidently due to the presence of a eutectic, which constituted a 
source of weakness, ‘The added iron, however, entered into com- 
bination with the eutectic, forming with it a less fusible compound ; 
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for a cooling curve A then showed that the low eutectic point was 
absent, and that the source of weakness had been removed. More- 
over, the main solidifying point of the Aich’s metal was higher 
than that of the brass, which in itself is an indication of augmen- 
tation of strength. The facts thus established are probably of 
wide importance in metallurgical practice, and where strength is 
desired, it would appear to be advisable, whenever a cooling curve 
reveals the presence of a low eutectic in an alloy, to add some 
third metal which will diminish the fusibility of the eutectic. 
Aich’s metal, when compared with brass of the same composition, 
but without the 14 per cent. of iron, is greatly superior instrength. 
If it owes this superiority to the fact that a eutectic alloy does not 
remain fluid as the mags cools, it might be anticipated that the 
relatively high tenacity of Aich’s metal would be maintained at 
temperatures at which the brass would become weak. Table I. 
shows that this anticipation is justified. It may be confidently 
asserted that the obliteration of a eutectic alloy, which is effected 
by the addition of a small quantity of some other metal, affords 
the means of explaining much that has hitherto been obscure as 
regards the strength of alloys. Only those eutectics, however, 
which are much more fusible than the mass of the alloy wherein 
they occur are sources of weakness, The presence of eutectics with 
comparatively high melting points usually increases the strength 
of an alloy, although it diminishes its extensibility. 


TaBLE I.—Tenacity of Brass and of Aich’s Metal, 


Temperature Tenacity per square inch. 
of test. Brass. Aich’s metal. 
Deg. C. Deg. F Lbs. Tons Lbs. Tons. 
20 68 46,330 = 20°7 £7,800 = 25°6 
100 212 30,550 = 18°6 .. .. 49,610 = 22°2 
200 = 802 28,300 12°6 10,200 = 17°9 
250 482 23,400 = 10°4 -. 85,500 = 15°8 
300 = 572 16,810 = 7°3 .. .. 27,920 = 12°4 
380 = €62 15,200 = 6°8 -. 25,000 = 11°2 
100 = 7538 .. . 15,915 = 7°1* 21,800 = 9°7 
40 = 82... .. 8,080 = 3°6 11,430 = 5°1 
00 = 982 .. .. 6,300 = 2° os os | O98 = tL 
* Increased tenacity due to experimental in egularitics. 
Composition of brass :—Copper 61°2, zinc 388 per cent. 
Composition of Aich’s metal :—Copper 59°8, zinc 87:9, iron 1°5, 


tin 0°8 per cent. 

This assimilation of two constituents of a fluid alloy which do 
hot naturally mix, by the intervention of a third metallic solvent, 
18 moreover of great industrial importance. A curious instance of 
its usefulness arose in connection with the alloys of gold which now 
reach this country from South Africa, where the extraordinary 
development of certain processes used for extracting gold from its 
ores has been attended with singular results. Ingots of gold now 
imported into this country are often alloyed with base metals to an 
extent which has hitherto rarely been met with in metallurgical 
industry. The base metals associated with the gold in these ingots 
are usually lead and zinc, and the presence of these metals has 
8iven rise to unexpected difficulties in estimating the value of the 
ingots. The difficulties arise from the peculiar distribution of the 
Precious and of the base metal, which ‘renders it impossible to 
cetimate the value of the ingots by taking by any of the well- 

town methods now in use the pieces of metal required for assay. 








proved, when the gold was actually separated from it, to be really 
worth £1028, while its value, as indicated by assay pieces taken in 
the usual careful manner, was only £965, or a difference of no less 
than £63 on a single ingot. This subject was investigated by 
Colonel E. Matthey,!* who showed that the distribution of the gold 
in the mass was mainly determined by gravity. An ordinary 
cooling curve taken on such an alloy disclosed the existence of 
several subordinate freezing points, notably one which occurred at 
407 deg. C. or 765 deg. F., and was probably due to the zinc 
eutectic of the series. The main solidifying point of the mass was 
at 655 deg. C., or 1211 deg. F. The alloy contained 8°1 per cent. 
of silver; and after remelting such alloys with the addition of 
silver so as to increase the proportion of the latter to 15 per cent., 
a cooling curve was obtained in which the subsidiary zinc eutectic 
point could no longer be found, and the mass proved to be 
practically uniform in composition, and there was no difficulty in 
determining its value by an assay piece cut in the ordinary way. 
The general conclusion seems to be that, if the base metal does not 
exceed 30 per cent., half that amount of silver will combine with it, 
and will prevent the formation of a eutectic, which would destroy 
the uniformity of the mass. A singular instance is thus presented 
of the value of the work of this Committee being manifested in an 
unexpected direction. 

General observations on investigation of alloys.—The work which 
has been conducted during the last few years by the aid of the 
recording pyrometer has served to show that the molecular changes 
which take place during the cooling of alloys are more complicated 
than they have generally been supposed to be, Urtil quite recently, 
even those who recognised the existence of more than one freezing 
point in an alloy nevertheless appeared to consider that the initial 
point in an alloy nevertheless appeared to consider that the initial 
point of solidification was practically the only one which n 
taken into account. Even now all the freezing-point curves which 
have been published, with the exception of those given in the 
present series of reports, afford no indication of the existence of 
more than one freezing point in the case of each alloy of a series. 
In order to enlentiad the constitution of any series of alloys, it is 
absolutely necessary to determine the position of all the points of 
solidification which are revealed as the alloys cool down. This 
necessity may be exemplified by some beautiful curves recently 
published by M. Gautier,!4 which were plotted by directly observing 
the indications of the pyrometer. Cognisance was not taken of 
more than one halting place in the cooling of each alloy ; hence not 
only are the subsidiary eutectic points ignored, but in some cases 
the main eutectic alloys appear to have escaped recognition. Thus 
in the freezing-point curve of the silver-zinc series, Fig. 8, M. 
Gautier concludes from his curve that zinc is ‘‘ isomorphous” with 
a certain silver-zinc compound «: that is to say, the intermediate 
alloys freeze entirely at the points given by the line ab. Auto- 
graphic records, however reveal the presence of a eutectic / c, 
having aslightly higher melting point than that of zinc, which shows 
that the metals in the silver-zine series of alloys can hardly be iso- 
morphous. Silver-zinc alloys are of great importance in connection 
with the desilverisation of lead by zinc, a process which is now so 
widely adopted. In the same way M. Gautier gives as the freezing 
point curve of the copper-lead series the dotted curve a /, Fig. 9, 
of the same kind as that of copper-bismuth ; whereas the auto- 
graphic records show it to consist of two parallel lines cd and / ¢, 
the upper of which is joined to the melting point of copper by 
the line af, and falls rapidly at the lead end to meet the lower 
line, thus proving how little soluble copper is in lead.) The 
freezing-point curve of the copper-lead alloys, obtained by 
autographic records, is given on a larger scale in Fig. 16; and 
further reference will be made to it in the appendix. 

The action of impurities is clearly evident in connection with 
these subordinate eutectic points, as was shown in a decisive way 
in the series of curves given in the last report to this Committee, !® 
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where it was demonstrated that in a mass of gold the presence of 
a fusible alloy of bismuth and gold which solidifies at 229 deg. C. 
or 444 deg. F. is of great importance tv the strength of the gold. 
In some cases the foreign bodies remain in the mass either partly 
or wholly as solidified solutions, the impurities being dissociated 
into their atoms in both the solid and the liquid mass. Evidence 
on this point is given in a joint paper by M. Osmond and myself, 
which was recently published in the ‘‘ Philosophical Transactions” of 
the Royal Suciety—1896, vol. 187 A, pege 417. The influence of 
the presence of fusible eutectics on the strength of materials will 
probably in future be the Cominant question in studying the 
influence of ‘‘ traces” upon masses ; itis to be hoped that it will not 
be lost sight of by the eminent investigators in Germany who are 
devoting attention to the meckanical properties of alloys. In 
this connection reference may be made to the work of Professor 
Martens at the Royal Technical Experimental Works in Berlin.’ 
The Royal Technical Research Commission in that city has arranged 
an elaborate programme for testing the ay a of metallic copper, 
of which only the first part dealing with (1) the influence of the 
method of experimenting, and (2) the condition of the material, has 
as yet been published. Some highly valuable information 
respecting the strength of metallic copper, and the working stresses 
to which the metal may safely be subjected in industrial use, has 
already been obtained. The data now furnished relate only to one 
variety of commercial copper ; and Professor Martens points out 
that ‘a knowledge of the effect of the admixture of foreign in- 
gredients on the properties of copper” will have to be acquired. 
It is here, however, that the difficulties begin in the case of copper, 
or in that of any metal in which the effect of added elements has 
to be studied. For instance, assuming that copper of a high degree 
of purity, as indicated by chemical analysis, gives certain constants 
—limit of elasticity, modulus of elasticity, tensile strength, and 
reduction of sectional area—it might at first appear that nothing 
could be simpler than to test the mechanical properties of the same 





14 Bulletin de la Société d’ Encouragement, 1896, pages 1293-1318. 

15The melting points of copper, silver, zinc, and lead, employed by 
M. Gautier, differ slightly from those adopted in Figs. 8 and 9, which 
correspond with the scale of temperature used in this report. 
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ae Proceedings” of the Royal Society, vol. 1x., 1896, page 21. 


16 Third report, ‘‘ Proceedings ” 1895, page 238. 
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copper, to which say 1-10th of one per cent. of lead has been added. 
But the question at once arises, what has happened to the metallic 
lead? Has it remained free? has it united with a certain amount of 
the copper to form a fusible eutectic alloy’? has it abstracted 
oxygen from the copper, becoming itself oxidised ? has it united with 
the copper to form a “solid solution?” or lastly does it form a true 
chemical compound with the copper? It is only reasonable to 
ascertain what has probably happened to an added element, before 
making elaborate tests on a metal in which chemical analysis shows 
only that a certain amount of the foreign element is present, but 
is ——_ to disclose the condition in which it exists in the 
metal. 

Elastic limit.—The elastic limit has hitherto been defined as 
follows :—(a) the load at which the material under stress just fails 
to resume its original size or shape when the load is removed ; and 
(b) the load at which the stress and strain cease to be proportional, 
that is, at which Young’s modulus ceases to be constant. Under 
both these definitions the detection of the limit, and the magnitude 
of the corresponding load, depend on the accuracy of the instru- 
ments used for measurement. The more delicate the instruments, 
the smaller will be the apparent value of the elastic limit of the 
material. There is ample evidence to show that with sufficiently 
delicate apparatus the smallest load will produce permanent set. 
The problem is therefore reduced to the detection of the load at 
which a marked departure from Hook’s law takes place. Hart- 
mann!* has recently pointed out that the restoration of a piece of 
metal to its original form after distortion is the result of forces 
called into play by the distortion. He considers a stressed material 
to be ‘‘ polarised” in the direction in which distortion takes place ; 
and the polarised material tends to become depolarised by returning 
to its original form. In this connection it is easy to see why, as 
Bauschinger has experimentally shown to be the case, extremely 
small loads are capable of producing permanent set. The produc- 
tion of such a polarised condition, that the molecular grouping 
shall be best calculated to resist a particular stress, explains the 
advantage of employing columns which have been stressed beyond 
their elastic limit, care being taken to prevent flexure during the 
application of the load. It also explains the hardening effect 
produced by the ‘‘cold working” of metals and alloys. The 
difference between the change produced in a metal by excessive 
stress, and by alloying it with a small quantity of another metal of 
different atomic volume, is probably as follows. Excessive stress 
produces an intermolecular arrangement, that is, a polarised con- 
dition of the molecules; whereas alloying with another metal 
produces a change in the molecules themselver, that is the arrange- 
ment of the atoms in the molecules is affected. Picturing the 
molecules in an isotropic medium as being uniformly distributed 
spheres, as in Fig. 10, having mutual attractions, the effect of 
longitudinal stress or of rolling will te to polarise them, as in 
Fig. 11; and it will be evident that, as Hartmann shows, the dis- 
tortion will not take place in the direction of the applied force, but 
at an angle thereto, in the direction of the line of slip, as in Fig. 
12. The forces acting on the material will consequently vary from 
point to point. After a certain amount of distortion produced by 
a small load, some of the molecules will be permanently displaced, 
and will be arranged as in Fig. 12; that is, the molecules will be 
moved from their position of stable equilibrium into some other 
position also of stable equilibrium ; and they will therefore not 
return on the removal of the load. The load at which any con- 
siderable number of them permanently assume a new position con- 
stitutes the elastic limit. The result will be that molecular slip 
will take place at an angle of about 45 deg. to the direction of the 
line of stress, as has long been known to be the case. The lines of 
flow, known as the lines of Luders,!” which are produced on the 





surface of well-polished metals by stress, seem to afford clear 
evidence of this deformation of molecules ; and seem to show that 
it takes place, not in the direction of the applied force, but according 
to Hartmann spirally, the lines being inclmed at a certain angle to 
the direction of the force, Fig. 13. ‘The subject is far from com- 
plete at present ; but there is ground for hope that the action of the 
forces which resist the distortion of a solid body will sooner or later 
be clearly revealed, although at present it is only possible to con- 
sider their net result. As the deformation occurs in this special 
manner, the elastic limit as ordinarily measured depends to some 
extent on the angle made by the lines of flow with the line of 
applied force. Hartmann says that the elastic limit is reached 
when the applied force overcomes the force of cohesion which it 
calls into play. He connects ‘specific heat” with the elastic limit, 
saying that one increases as the other decreases ; and Tomlinson 
has also pointed to this connection. Fessenden shows by the 
line already referred to Fig. 1, that rigidity and atomic volume 
are closely connected ; and as the investigations proceed it seems 
to become more and more clear that the elastic limit of metais 
will be directly influenced by the atomic volume of the added 
element. Experiments made with a view to determine the elastic 
limit must, however, be conducted with wires, as Lord Kelvin and 
others have shown 
(To be continued.) 








SECOND EXHIBITION OF MoTORS AND MACHINE TooLs, MUNICH, 
1898.—Under the patronage of H.R.H. Prince Luitpold, Regent 
of Bavaria, the General Industrial Association of Munich will organise 
on the occasion of its fifty years’ jubilee, with the co-operation of 
the Polytechnic Association of Munich, from June 11th to October 
10th, 1898, the Second (International) Exhibition of Motors and 
Machine Tools, The object is to exhibit such machines and 
auxiliaries as tend to improve industry and the arts, as well as to 
instruct and encourage manufacturers and make them acquainted 
with the value and importance of making the best use of the forces 
of nature by means of the scientific and technical inventions and 
improvements of our day. With this object the Exhibition will 
contain motors, machine tools, hand tools, implements, apparatus, 
and machinery in motion, as well as the materials to be worked 
up, and the manufacturing processes in operation; accordingly 
motors over 10-horse power and tools or machines requiring greater 
driving power, such as steam-hammers, lathes, rolling machines, 
and the like, will be excluded. Popular lectures on special scien- 
tific and technical branches will be delivered, and technical litera- 
ture on these subjects will be exhibited. The Exhibition will 
comprise :—Group I.: Motors, gas, petroleum, benzine, steam, 
and hot-air engines, machinery driven by water and wind power, 
and electro-motors up to 10-horse power. (Group II.: Machine 
tools, hand tools, and implements, Group III.: Auxiliary 
machines, as pumps, ventilators, presses, cranes, clocks, parts of 
machines, electrical arrangements, safety appliances, apparatus, 
auxiliary materials. Group IV.: Manufacturing processes in 
operation, and machinery in motion. Group V.: Special technical 
literature. Distinctions in the form of a uniform medal will be 
awarded for eminent performances by a jury appointed by the 
Bavarian Government. Proclamation, programme, rules, and 
regulations for exhibitors and form for provisional application will 
be willingly forwarded, on application, by the.directors of the 
Second Exhibition of Motors and Machine Tools, Munich, 1898, 
14, Firbergraben, Munich, Bavaria. The above-mentioned printed 
documents may also be seen in the German Consulates and in the 
Chambers of Commerce. 








18 “* Distribution des Deformations dans les Métaux soumis 4 des efforts.’ 
Paris, 1896. 





19The subject of Luders lines has been treated recently in an 
interesting paper by M. C. Fredmond, in the ‘ Rulletin de la Société 
d@’ Encouragement,” 1896, page 1218. 
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VARIABLE STEAM JET BLOWER. 


THE blower which we illustrate herewith has been designed 
by Mr. Granger, in order to permit of the regulation of 
draught with more economy than is possible with those 
blowers that control the steam supply by the reduction of 
the area of an annular orifice. 


The blower of which we give , 








a cut has three nozzles, but four can be provided if desired, 

to give a greater range of variation. The steam issues from 
one jet at a time, but by turning by means of a 
lever provided for that purpose any one of the sets can be 
put into action, and it will then be brought truly central with 
the blower; thus for an ordinary blast C would be turned on, 





while for a stronger or very strong blast B and A would 
respectively be set working. By this arrangement it will be 
observed that all throttling of the steam is avoided, and the 
jets in consequence retain under all conditions of working 
their full vigour. 

This blower seems to us to meet very well the require- 
ments of an adjustable draught producer, the necessity for 
which is well recognised. 








THE BATTLESHIP OCEAN. 

TuEspay, the 16th inst., will henceforth be a red-letter day 
in the shipbuilding annals of Devonport Dockyard, as on 
that date the keel plates were laid of H.M.S. Ocean, the first 
battleship ever entrusted for construction to this western 
royal dockyard. 

As we incidentally mentioned in our issue of December 25th 
last, this battleship is one of four of the latest of their class 
designed by Sir W. H. White, Director of Naval Construction, 
and ordered by the Admiralty; her principal dimensions 
being, length between perpendiculars 390ft. and beam 74ft., 
the displacement at the designed water draught of 24ft. being 
12,950 tons. 

No warship of anything like these large dimensions having 
been previously built at Devonport, special provision in the 
shape of a substantial building slip to carry the weight of the 
ship has had to be provided. On these the keel plates were 
laid on Tuesday, and considerably more than 200 tons of 
shaped material were then ready to be built into the vessel. 
The Ocean, like her sister ships, will have an armour belt of 
Harveyised steel 6in. thick and a steel protective deck 2in. 
thick. Her armament will consist of four 12in. 45 ton 
breech-loading guns in barbette, twelve 6in. quick firers, and 
thirty smaller guns. 

Her propelling machinery, which will be constructed by 
Messrs. Hawthorne, Leslie, and Co., of Newcastle, will con. 
sist of two independent sets of three cylinder inverted triple- 
expansion engines of 13,500-horse power. Steam will be 
supplied by twenty water tube boilers of the Belleville type, 
fitted with economisers in their uptakes, and designed for a 
steam pressure of 300 1b. per square inch, reduced at the 
engines to 250 lb. 

Owing to the want of facilities for the handling of heavy 
weights at No. 1 Jetty in Devonport Dockyard, it is being 
now extended at an expenseof some £13,000, and will take an 
important part in the construction and engining the Ocean. 
The most important feature in connection with this extension 
is a new set of shear legs capable of lifting weights up to 
100 tons, the present ones not being equal to a lift of 40. 

The new shears will have two front legs 156ft. long, and a 
back leg 202ft. long, the former being 54in., and the latter 
63in. in diameter. The shears will be worked by steam 
power from an engine house on the jetty. Owing to the 
great increase of beam of our newest warships, and the great 
weights of some of their constructive parts, the test of the 
new shears, before acceptance by the naval authorities, is to 
be a dead weight lift of 150 tons, with a capability of sustain- 
ing and lowering it when suspended, at 55ft. from the edge of 
the jetty. 

As the Ocean is the first battleship entrusted to Devonport 
for construction, this dockyard will be in a sense on its trial, 
and although the building of the vessel is, we understand, 
intended to be a “record one,’ and nothing is to be left 
undone to facilitate her progress, we hope good workmanship 
will not be made subservient to this end, but that the dock- 
yard will maintain the reputation it has so long enjoyed for 


354in. by 3ft. 11}in. stroke, sixty revolutions a minute. : 
fiy-wheel is designed to carry fourteen ropes 2in. diameter, | showed a vertical Corliss high-speed engine, with automatic 
and its diameter is 23ft. 





turning cut first-class work. 





COMPOUND ENGINE—NIJNI NOVGOROD EXHIBTION 


MESSRS. RAU, 


LILPOP, 





THE NIJNI NOVGOROD EXHIBITION. 





WE give this week some further illustrations of machinery 
shown at the Nijni Novgorod Exhibition. Messrs. Lilpop, 
Rau, and Levenstein, of Warsaw, exhibited a horizontal 
side-by-side compound engine, with cylinders 22sin. an 
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Both cylinders are steam-jacketed, and have valves and valve 
gear on the Gouilla-Parnitz principle, which was shown on 
an engine by a Belgian firm at the Antwerp Exhibition in 
1894. The admission valves are of the mushroom type, 
seated in the cylinder covers, and worked by a horizontal 
crutch reaching to the middle of the top of the cylinder, 
where the actuating rocking lever 
and trip gear are situated. The 
exhaust valves are gridiron slide 
valves placed below the cylinder. 
The whole appearance of the 
engine is very original. The frames 
are of the low box type—formerly 
universal in England and Belgium 
—with a surface to the foundation 














from end to end, but instead of 
flat slide bars, a bored-out guide 
open at both ends is cast on the 
frame. At the back of this is a 
joint in the frame, the back part 
carrying the cylinder, which 
stands on feet on the frame. 
Between the bored guide and the 
cylinder there is a considerable 
space, in which the rocking levers 
of the gridiron valves work. The 
crank shaft steps are adjusted by 
set screws. The excentric rods, 
which are of unusual length—two 
of them stretching from the centre 
of crank shaft to the centre of the 
cylinder — are of wrought iron 
tubing, polished and stayed with 
tension rods to the lugs of the 
excentric hoop. The fly-wheel is 
built up with a cast iron boss, and 
the rim cast whole and split into 
four segments. The arms are 
made of eight pairs of flat wrought 
iron bars, dovetailed and bolted to 
the boss and brackets on the rim, 
each pin joined by staybolts. This 
is an excellent design for the fly- 
wheel of a rolling mill, but is 
scarcely ornamental at an exhibi- 
tion. The engine was shown 
running without load, and the 
condenser was not connected to it. 
The general finish and workman- 
ship of the engine are good. At 
60 revolutions per minute, 120 lb. 
boiler pressure and a cut-off of 
21°83 per cent, in the high-pres- 
sure cylinder—considered by the 
makers the most economical point 
—the engine will develope 373 
indicated horse - power with 4 
steam consumption of 7°5 kilos., 
or 16°5 1b. of water per indicated 
horse-power per hour. Ata cut- 
off of 45 per cent. it will develope 

















COMPOUND ENGINE, EY MESSRS. GRETER KRIVANECK AND CO. 


The 


This engine is illustrated by our engraving above. 





525 indicated horse-power with 4 
consumption of 20:9 lb. Price of 
| engine 29,000 roubles (rouble = 2s. 2d.) The makers also 


| cut-off from crank shaft governor, 1lin. cylinder, Tin. stroke, 
260 revolutions per minute. At 120 1b, boiler pressure and 
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70-CENTIMETRE 





30 per cent. cut-off this engine will develope 60 indicated 
horse-power with a consumption of steam of 28-6 lb. per 
indicated horse-power per hour. At 60 pe cent. cut off it 
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(For descruption see pace 189) 
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274in. stroke, 90 to 100 revolutions per minute, 1201b. to 135 1b. 
boiler pressure, rated at 120 to 150 indicated horse-power, 


fly-wheel 11ft. Gin. diameter for six ropes 2in. diameter. | 





eat 





HIGH-3PEED ENGINE BY MESSFS. 
Will develope 90 indicated horse-power. Price 1850 roubles. 

fessrs, Greter Krivaneck and Co., Kieb, also showed a hori- 
zontal side-by-sidecompound engine, 15in, and 22hin, cylinders, 








GRETER KRIVANECK AND CO. 


The high-pressure cylinder has mushroom valves and Proell 





are a remarkably neat design, and the engine well got up and 
well finished. The price is 12,000 roubles, and weight 1150 
poods (62 poods = 1ton). The engine is illustrated on this 


| page. 


The same firm exhibited a horizontal single-cylinder high- 


| speed engine, 10in. cylinder, 10in. stroke, 200 to 300 revolu- 





| the working parts inconvenient of access. 


tions per minute, rated 24 to 44 indicated horse-power. 
This engine has a single central Corliss valve, controlled 
by a crank shaft governor on Proell’s system. The price of 
the engine is 2200 roubles, weight 210 poods. 

A vertical tandem compound high-speed engine was also 
shown. The cylinders are Sin. and 12in. diameter, 12in. 
stroke, 175 to 275 revolutions per minute. With 120 lb. to 
135 Ib. boiler pressure, the engine is rated at 28 to 50 indicated 
horse-power. Each cylinder has a single Corliss valve, and 
both are controlled by a Proell crank shaft governor. The 
engine is neat and compact, but the enclosed frame makes 
Price 4200 roubles, 
weight 365 poods. 

There was also a horizontal engine with single cylinder 
134in. diameter, 234in. stroke, with Ryder valves and Proell 
governor, 80 to 100 revolutions per minute, 30 to 40 indicated 
horse-power, fly-wheel 9ft. diameter. Price 2800 roubles, 
weight 315 poods. 








THE DUCKHAM PATENT PNEUMATIC GRAIN 
ELEVATOR, “GARRYOWEN,” FOR LIMERICK. 


Ir was mentioned by a correspondent in the Standard a short 
time since that Ireland sent to Great Britain in the five years 
1831 to 1835 more than twice as much corn as all the rest of 
the world put together. At the present time Ireland, with 
about half the population to feed that she had in 1835, im- 
ports more corn than she then exported to Great Britain alone. 
Limerick, from its position on the river Shannon, forms an 
important centre for the importation and distribution of 
grain to the west and south-west districts of Ireland; and 
as this area is now almost entirely given over to grazing pur- 
poses, the amount of grain imported has reached large pro- 
portions. In our issue of July 20th, 1894, we illustrated an 
elevator on the suction principle, as used at the Millwall 
Docks for discbarging grain from ships, and delivering into 
barges. We now illustrate above and by our supplement an 
elevator which can not only be used for making delivery of 
grain into barges, but can also deliver it into warehouses in 
any desired compartment or floor by a system of pipe mains 
laid from the warehouse to the quay side, and to which the 
elevator can be connected by flexible hose, 

Asa result of considerable labour difficulties, Messrs. J. 
Bannatyne and Sons, Limited, of Limerick, who own some 
of the largest flour mills in that district, and are also large 
importers of grain, determined to adopt machinery in their 
business for discharging grain cargoes in place of hand 
labour, and after careful inquiry they decided to order a 
floating elevator on the pneumatic principle, the invention of 
Mr. F. E. Duckham, M.I.C.E., as manufactured at the East 
Ferry-road Engineering Works. The elevator was required 
not only to discharge grain from vessels in the dock, and 
deliver into three large warehouses at some distance from 
the quay, but it was required also to lighten any vessels 
arriving in the river Shannon at neap tides, and which, in 
cmsequence of deep draught of water, were unable to ascend 
the river and enter the Limerick Dock. 

Before describing the machinery of the elevator, an ex- 
ample of the work done by it may be of interest. On Satur- 
day, October 10th last, the Garryowen steamed out of 
Limerick Dock at 2.30 a.m., having two large lighters in tow, 
and reached the bar of the Shannon, below Foynes, a 
distance of twenty-two miles, at 6a.m. The ship to be dis- 
charged was met at this point, having on board a cargo of 


| $200 tons of wheat in bulk. The four sets of suction pipes, 
| consisting partly of rigid steel pipes and bends and partly of 


flexible hose, were coupled up, and work commenced at 
9a.m. The vessel was quickly lightened to the extent of 
14in., and the grain delivered into tanks provided in the 
hull of the elevator for this purpose, and also into the two 
lighters. The elevator then again took the lighters in 
tow, and re-entered the dock at 4p.m. The work of dis- 
charging the grain from the ship and making delivery into 
the warehouse was commenced at noon on Monday, the 12th 
of October, and including the cargo in the lighters and the 
elevator, and weighing, the whole quantity was completed on 


gear; the low-pressure cylinder has Corliss valves, all four | the following Friday afternoon. The elevator can deliver 


below the cylinder, and with fixed cut-off. The engine frames | 160 tons per hour overside into craft without weighing, and 
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100 tons per hour can be weighed and deposited in the | 


warehouses. The elevator machinery is fitted on board an 


iron screw steamer 170ft. long by 16ft. 6in. deep, having | 
propelling engines of 240-horse power, giving a speed of 


nine knots. 

The machinery mainiy consists of two high-pressure steel 
boilers constructed to the requirements of the Board of 
Trade, each 10ft. 6in. diameter by 11ft. long, and having 
two furnaces 3ft. 2in. diameter, fitted with Adamson rings 
and provided with separate combustion 
chambers. The working pressure is 120 Ib. 
per square inch. The pneumatic engine is 
of the horizontal type, and its bed-plate is 
formed of steel girders 56ft. long, forming 
part of the frame of the vessel, and greatly 
adding to its strength. The engine is of 
the ordinary compound type, having a high- 
pressure cylinder 22in. diameter, and fitted 
with an expansion valve and a centre- 
weight high-speed governor. The low- i! \ 
pressure cylinder is 42in. diameter, and i 
there are two pneumatic cylinders to each 
side of the engine of 38in. diameter, and i 
having their pistons fitted on to prolonga- 
tions of the piston-rods of the steam pistons. 

The stroke is 4Sin., and at forty-two revolu- 
tions 440 indicated horse-power is given out. 

The work required from the pneumatic 
engine may be divided into two distinct 
parts, a suction action through one set of 
pipes to lift the grain out of the ship and 
deposit it in the receiving tanks, and on the 
return stroke of the piston to compress the 
air and force the grain out of the lower set 
of delivery tanks, and then convey it through 
the shore mains and deliver it into any 
required compartment in the warehouses. 

In the former case the air is drawn off from 

the upper part of the receiving tanks, and 

the grain falls by gravity into the dis- 

charging boxes, and thence into hoppers. 

Below these hoppers are placed one ton auto- 

matic self-registering weighing machines. 

The discharging boxes consist of two com- 

partments having ports on the top alter- | 
nately opening to the receiving tank, and 
rocking to and fro on a shaft, so that one 
side is being filled with grain. while the Es 
opposite compartment is being emptied. t| 
Inclined shoots are provided between the 
weighing machines and the pressure tanks, H 
and doors are also provided to regulate the | 
speed of the delivery to the pressure tanks | 
to suit the inflow of grain into the receiving 
tanks. When once adjusted to suit any \ 
kind of grain, wheat, maize, &c., which may \ 
be required to be operated upon, the whole 

of this portion of the plant works auto- 

matically and without attention. 

Auxiliary air chambers are placed on 
deck to serve as dust collectors between the 
suction-receiving tanks and the pneumatic 
engine. These chambers are of large capacity, and are 
provided with internal pipes and cones, so that any dust 
which may be held in suspension by the air after leaving the 
first receivers is projected by its velocity beyond the cones on 
entering the enlarged space, and cannot again mix with the 
air, and the dust so collected can by an arrangement of air 
locks be returned to the grain so that the cargo shall not 
suffer any loss of weight, but the quantity of such dust to be 
dealt with is comparatively small. 

The two shore pressure delivery mains consist of flanged 
cast iron pipes laid underground from the quay to the first 
warehouse, and thence rising gently to the top of the build- 
ing are secured to the ridge or apex of each division. The 
height of these pipes from the water level is about 50ft., and 
the total length of each main provided for working in either 
direction is about 700ft. Connection is made between the 
elevator and the shore pipes by means of flexible hose, so as 
to allow for any variation in the level of the water in the 
dock. The horizontal mains in the roofs of the warehouses 
from whence the grain and air are finally discharged are pro- 
vided at suitable distances with orifices closed by flanges, so 
as to deliver by gravity as the grain escapes from the 
orifice into the various compartments, and when a flange 
on any of these orifices has been removed for this pur- 
pose a plug is inserted in the pipe to prevent any air 
or grain passing the desired point. No attention or trimming 
to the grain is required at the exits, as it simply piles itself 
up to the roof, and the discharging outlet may be changed 
from time to time without stopping the machinery. This 
feature is a very important one, as any grain of a different 
quality or any damaged grain which may be met with can be 
at once delivered into its own separate compartment. The 
grain having been delivered into the warehouse in the manner 
described above, can be drawn off as required by means of 
holes provided with doors and shoots in the lower floor. No 
damage is caused to the grain during transit or otherwise in 
the pipes or apparatus, always provided that the bends and 
any changes of direction of flow are made as easy as possible, 
and the explanation of this safe conveyance appears to be 
that each particle of grain is carried separately by its own 
proportion of air, which itself acts as a buffer to shield the 
grain so carried from injury. Be this as it may, it is certain 
that the grain is not harmed. 

The usual engine-room stafi, together with a captain, mate, 
and four deck hands, who also couple up the pipes, are 
required to work the elevator, and a man or intelligent lad is | 
required to attend to each pipe in the holds of the ship to | 
lower and move them about as may be required. The cost 
of working, including coal, &c., may be approximately taken 
at 3d. per ton with bulk cargoes, but may be somewhat less | 
or more according to the circumstances of each case. 

The automatic self-registering weighing machines were | 
supplied by Messrs. W. and T,. Avery and Co., Ltd., and 
Messrs. J. H. Holmes and Co. fitted up the electric light 
machinery and lamps throughout the elevator, and including 
portable fanlight lantern for use in the holds of ships when 
working at night. 

The steam steering gear was provided by Messrs. Davis 
and Co., and generally the fittings throughout have been of 
the most complete and ample description, and also ade- 
quately provide for the comfort of the officers and crew. It 
is hardly necessary to add that the elevator can be worked 
in wet weather, as this feature is an absolute necessity on the | 
west coast of Ireland. The battens of the ship can remain | 


| keeping silence out of courtesy. 
| is a mechanical performance ; it is not a matter of opinion, like a 





closed with the exception of sufficient space to admit the 
suction pipes, and of course the grain is “ under cover” in 
its passage through the pipes and while being weighed in the 
towers fore and aft. 

The work has been carried out by the East Ferry-road 
Engineering Works, under Mr. C. R. Parkes, M.I.C.E., the 
managing director, and Mr. F. S. Tuckett, the manager, and 
was supervised during construction by Mr. Robert Goodbody, 
of Clare, Ireland, acting for the purchasers. 
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CROSS SECTION OF 
LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions a our 
correspondents. ) 





DEFECTS IN FRENCH BATTLESHIPS. 


Str,—In your issue of January 29th you published an account 
of the changes which the French Minister of Marine had thought 
fit to make in the technical staff of Toulon Arsenal, derived from 
false information given by the French Press, wherein it was stated 
that the Minister in ordering these changes to be made intended 
to censure the conduct of the Government engineers, whom it is 
suggested voluntarily retarded the completion of the Jauréguiberry, 
built by the Forges et Chantiers de la Méditerranée at the Seyne 
Yard, with a view to hastening the work on the Carnot, built at 
Toulon Arsenal, 

The Forges et Chantiers de la Méditerranée wish to state 
distinctly that they have never given any information of this 
nature to any newspaper. The modifications of the boilers of the 
Jauréguiberry were undertaken as soon as the Minister gave the 
necessary order, and were entirely carried out by the Forges et 
Chantiers de la Méditerranée ; and it is, therefore, impossible that 
the Direction of Naval Contracts could have delayed this work, 
seeing that it was not executed by them. Between the Govern- 
ment Yard at Toulon and the neighbouring Chantiers de la Seyne 
there has never existed anything but emulation for the good and 
quick execution of the two cruisers building at the same time, and 
nothing whatever in the way of hostility between these yards, 
whose common object has been the increase of the French Navy. 
The Forges et Chantiers de la Méditerranée consider it an 
honour to share the work with the State Arsenals, and all its efforts 
to give satisfaction to the navy, and thus a the ‘confidence 
placed in it, have always been recognised and fully appreciated in 
the arsenals, 

Signed (Le Directeur-General de la Société des 

Forges et Chantiers de la Méditerranée), 

Paris, February 11th. E. WIDMANN. 

[We have much pleasure in publishing M. Widman’s letter. The 
statements which he refutes have been made by an influential 
section of the French Press, presumably well informed. It is to 
be hoped that our Paris contemporaries will make the amende 


| honorable.—ED. | 





RAILWAY SPEEDS. 

Sir,— When it comes to criticising the stat ts made by the 
American technical press concerning locomotive performance, we 
may as well be honest and — There is nothing gained by 

he performance of a locomotive 





man’s notions on the silver question, or the tariff, but just one of 
plain fact. I for one do not believe the stories concerning high 
speeds made by trains, that come from the other side of the Atlantic, 
and I believe them all the less because some of the work done at 
the other side of the Atlantic is really first-rate ; work that any 
railway men might be proud of. But they go too far; as one of 
their own writers has said, ‘The American always has a tendency 
to slop over,” he fills his cup too fall. 

I note what you have said about railway speeds, but there is a 
fact which you have said nothing about, which to my mind settles 
the question, All these very high speeds require a great deal of 
tractive effort, unless the resistance grows less and less the faster 
a train runs. Take a train at forty miles an hour, There is a 
certain resistance to be overcome ; say the locomotive must pull 


| three tons on the draw-bar, this pull depends for its amount 


entirely on the average effective cylinder pressure, Mind you, I 
am not now talking of horse-power. That may be very high witha 
small pull if only the speed is high ; I speak now of pt pull. 
The faster the train goes the greater ite resistance then the higher 
the draw-bar pull must be, Suppose the resistance is 10 lb. a ton 
at forty miles an hour, and we have a 200 tons train, then the pull 





must be 2000 Ib, on the draw-hook of the tender, At sixty mi 

an hour the resistance is, say, 15 lb, per ton, then the pull must = 
3000 Ib.; and it is a mechanical fact which cannot be eluded th: ¢ 
the effective cylinder pressure must be greater at sixty miles : 
hour than at forty miles an hour, in the ratio of 3 to 2. | do = 
think there is any way out of this, ” 

But what are the facts? It is just thirty-five years this comin; 
summer since I took my first diagrams from a locomotive engines 
since then I have had them by the hundred—American, French, 
Belgian, English, Irish, and Scotch. In every case the averag, 
pressure diminishes as the speed increases, If any of on 
readers can produce a set of diagrams to the contrar , 1 will admit 
that I am quite ignorant of my business. The thing cannot } 
done, simply because with the ordinary link motion the on 
cannot be got into and out of the cylinder quickly enough pr 
extreme speeds. The diagram is a kind of narrow strip, ‘Th 
back pressure runs away with the power. For this reason the 
average — of a locomotive must keep down, no matter what its 
speed. But I am not concerned with indicated power, what | am 
dealing with is pull ; and I repeat that the faster a locomotive rung 
the less isthe draw-bar pull. This is not theory ; it is not deduced 
from any reasoning ; it is taken from diagrams. No one ever yet 
saw a 60-mile-an-hour diagram as full as a 30-mile-an-hour diagram 
for the same train. 

Now, my own conviction, born of multitudes of diagrams, is that 
the faster a train runs, after a certain speed has been reached, the 
less is the resistance. The horse-power may be greater, but | 
repeat that I am not dealing with horse-power ; what I want to say 
is, that the American locomotives could not do the work it is said 
they do, because, even admitting that the resistance falls off as the 
speed rises, it does not fall off as fast as the average pressure does 
But this does not end my story, for some of these wonderful runs 
have been, we are told, made up hill ; but the resistance caused 
by the hill does not get reduced, like the other train resistance 
and the average steam pressure cannot be kept up. I quite belieye 
that a lot has yet to be learned about train resistance ; much that 
has been written about it is all moonshine. Let any man in his 
senses take a few dozen diagrams of an express engine running at 
various speeds, and if he can examine these and believe that train 
resistance does not fall off with the speed, I shall be astonished, 
But all this does not prevent me from saying that, although | 
might swallow the American stories about down hill or level runs 
I cannot take in the tale about hill climbing. There is not, and 
cannot be, enough average cylinder pressure to do the work. 

Leeds, February 15th. A Dracram, 





INDUCED DRAUGHT, 


Sir,—With reference to Mr. Heenan’s letter in your issue of 
last week, I think he is overlooking the fact that, in his most 
interesting and valuable paper, to which he refers, he is dealing 
throughout with air of practically constant density. At 3in, 
water gauge, and taking a column of, say, 34ft. of water as the 
equivalent of atmospheric pressure, the density of the air is only 
increased or reduced ,? ths, or ;},th, and even at 10in. water 
gauge it is only increased or reduced ,';th. 

It is, therefore, for all practical purposes of comparison, in deal. 
ing with ordinary ventilation or draught problems, sutticiently 
accurate to state that ‘‘the power is proportional to the product 
of the volume by the gauge height.” But for the absolute deter- 
mination of the duty of the fan, the weight of air should be used 
instead of the volume. 

In the case of a suction fan working in the uptake of a boiler, 
the density of the gases passing through it will only be one-half to 
one-third that of air at atmospheric pressure and temperature, 
and the volume per pound of coal will t proportionately greater 
than that by a fan supplying cold air, The weight wil! be 
the same, and I adhere to the statement in my paper, that in this, 
as in all other mechanical problems, weight mdhon x speed is the 
measure for power. Assuming equal fan efficiencies and equal 
resistances, the power will be exactly the same for suction and 
forcing fans for the same work. 

Assuming that hot water at, say, 212 deg. temperature could be 
lifted, a similar case would be that of lifting or forcing feed- 
water through a heater, where the lift pump would have to pass 
a larger volume of hot water than the force pump ; but the weight 
and power required would be the same in either case. 

So much for theory. Practically I may state that on the 
suction fan in connection with our boiler we have the same engine 
as would have been fitted by us on a forced draught fan—which 
would, of course, be of smaller diameter—to do the same work at 
the same number of revolutions per minute. M. Patt, 

Levenford Works, Dumbarton, February 15th. 





THWAITES’ STEEL MELTING FURNACE. 


Sir,—On reading the description of the above on page 160 of 
our last issue the reader is invited to regard it as an improvement, 

in several respects, on the ordinary Siemens furnace. However, 
before it can be accepted as such, a little further information is 
desirable. The air reversing valve is in direct communication with 
the chimney flue. If it be leaky, air will pass to the chimney 
exactly as in the case of a Siemens furnace. A gas reversing 
valve, in direct connection with the chimney, is said to be avoided, 
but one is indirectly connected nevertheless, Consider the side or 
end of the furnace, which, for the time being, is the exit for 
products of combustion. The gas valve on this side will be closed. 
Any gas escaping past it will not travel to the hearth, but will be 
carried by the “es products of combustion through the 
regenerator to the chimney, How is this an improvement on the 
Siemens furnace ’ 

The Thwaites furnace requires machinery to force air into it, 
while the Siemens type gets its air supply without the aid of 
machinery. A fan and engine would not cost much, but if 
installed would cost something, require attendance, and might 
break down at a critical moment and spoil a charge. It is stated 
that the furnace will melt low carbon steel. Probably it will, but 
will it melt it better or more economically than any other kind of 
furnace! Or, to put the question another way, can, say, 10,000 tons 
of steel be made year after year at a lower cost, or of better 
quality, in a Thwaites than in a Siemens furnace ? 

The Siemens furnace has some very objectionable features, but 
in spite of them it is a workable apparatus, hard to beat, and 
likely to hold its own for some time to come, VULCAN, 
Liverpool, February 15th, 





PNEUMATIC TOOLS. 


Str,—In reference to the article which has appeared in your 
issue of February 12th, we beg to point out that at the beginning 
of this year the pneumatic business of Messrs, Taite and Carlton 
was handed over to Taite, Howard, and Co., Ltd., of 63, Queen 
Victoria-street, who are now conducting this business. We shall 
be obliged if in your next issue you voll kindly call attention to 
this, as it is causing some confusion, 

London, February 16th. Tarte, Howarp, and Co,, LD. 





STERN TUBES AND PROPELLER TAIL END SHAFTS. 


Smr,—I have read with interest Mr. John Clarke’s letter pub- 
lished last week, and as the subject has occupied my attention for 
a long time, I can thoroughly endorse all your correspendent says. 
The short stern tube, with all the advantages referred to by your 
correspondent, are covered by MacColl and Maxton’s patent, whicb 
has now been applied ina variety of ways to a large number of 
steamers, H, MacCott, 
Abercorn Basin, Belfast, February 16th, 





(For continuation of Letters see page 198.) 
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TO CORRESPONDENTS. 


to avoid trouble and confusion, we find it necessary to wnform 

ts that letters of inquiry addressed to the public, and intended 

for insertion in this column, must in all cases be ied by a large 

envelope legibly directed by the writer to himself, and stamped, in order 

that answers received by us may be forwarded to their destination. No 

notice can be taken of communications which do not comply with these 

instructions. 

*.* All letters intended for insertion in Toe Encnverr, or containing 

ions, should be accompanied by the name and address of the writer, 

not necessarily for ‘ication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 

J. McG. (Dublin.)—Your suggestion shall have consideration. 

J. W. C.—An account of the Purdue University experimental locomotive 
will be found in our issue for June 3rd, 1892. 

G. A. H.—Hancock’s boiler has been repeatedly described and illus- 
strated—see THe Enoinecer for August 17th, 1894. 

A.—In the old days of low-pressures, superheated steam was often known 
to destroy port faces, and especially the sharp angles of the ports. 
curious change was effected in the cast iron, which became soft, so that 
it could be crumbled or broken off with a penknife. We imagine that 
this is the groundwork of the published statement regarding drip 
cocks which you have sent to us. 

Prim.—Other things being equal, the larger the wheel the smaller the 
resistance. You can satisfy yourself as to the reason why, if you will 
set out on a drawing-board a horizontal line, and on this show an 
obstacle, such as a brick. Now set out circles of various diameters 
touching the brick and the road, and you will see at once that the 
larger the circle the better the leverage for climbing over the brick. 

C. C.—Your suggestion to use slow but large vessels in a second-class 
cross-channel trade is ingenious, but it will not pay. The cost of 
keeping up such ships is enormous. The Board of Trade rules as to 
crews would handicap them heavily, and finally it may be taken as 
proved that no one will travel slowly in the —— day if they can 
travel fast. The third-class tourist tickets to Ireland are now so cheap 
that it is difficult to see how any reduction could be carried out, and 
yet leave a profit. 

F. W. 8.—The engines of the Lucania and Campania are the most power- 
ful built. They indicate over 30,000-horse power. They have been full 
illustrated and described in Tue Enoinger for July 20th, 1894. Eac 
engine has five cylinders and three cranks. The two high-pressure 
cylinders are each 37in. in diameter. The single intermediate cylinder 
is 79in. in diameter. The two low-pressure cylinder are each 85in. in 
diameter. The stroke of all is 5ft. 9in. The Umbria has indicated 
about 14,000-horse power. She has only a single screw. 

T. E. (Childs Hill.)—One square foot of steam pipe will transmit about 
280 units per degree per hour. Let the difference in temperature 
between the water to be heated and the steam be 50 deg. That is to 
say, the steam at 250 deg., and the water at 200deg. Then each square 
foot of pipe will give to the water 50 x 280 = 14,000 units. You 


want to raise the temperature through 50 deg., then Hume = 280 Ib., or 
Ji 

28 gallons, will be heated per hour per square foot of pipe, and less in 

proportion for higher temperatures. With these data you can make 

your own calculations, but the results can only be approximate, so 

much depends on the way in which the coils get the water, whether 

their surfaces are clean or dirty, and so on. 


INQUIRIES. 


BRICK KILNS. 

Srr,—Will any of your readers kindly tell me which is the most 
approved form of brick kiln now in use, and the cost of erection, to burn, 
say, 60,000 per day. Also the makers of the best brick-making machinery, 
and also the best kilns for burning limestone. J. A. B. 

Shanghai, January 7th. 


ROPE-MAKING PLANT. 
Sin,—I shall be obliged by the addresses of firms making rope making- 
machinery from the smallest size to 10in. hawsers. TWINER. 
Shanghai, January 5th. 


BUNSEN FLAME PETROLEUM BURNERS. 
Sir,—I require a large petroleum burner for motor car, with Bunsen 
-e. 


flame. Will any reader kindly say to whom I must apply ? 
Rock Ferry, February 10th. 








MEETINGS NEXT WEEK. 


InsTITUTE OF MARINE ENGINEERS.—Monday, February 22nd, at 8 p.m.: 
Paper, ‘‘ Electrical Welding,” by Mr. 8. F. Walker. 

CrystaL PaLtace.—Wednesday, February 24th, at 8 p.m.: Course of 
Victorian Era Lectures, ‘‘Sixty Years of Sports and Pastimes.’ 

Hot anv District INSTITUTION OF ENGINEERS AND NAVAL ARCHITECTS. 
—Monday, February 22nd, at 8 p.m.: Paper, ‘‘ Graphical and Mechanical 
Aids to Calculation and Tabulation, with illustrations,” by Mr. G. H. 
Strong. 

Sour SrarroRDsSHIRE InsTiTUTE or [RON AND STEEL WorKS 
ManaGers.—Saturday, February 27th, at7 p.m.: Paper to be read, ‘‘ The 
Mechanical Testing of Iron and Steel,’ by Professor F. W. Burstall, 
Mason College, Birmingham. 

THe INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, February 25th, 
at 8 p.m.: Reply of Mr. F. T. Hollins to the Discussion on “ Electric 
Interlocking the Block and Mechanical Signals on Railways." Paper, 
* Relative Size, Weight, and Price of Dynamo Electric Machines,” by 
Mr. E, Wilson, member. 

Society or Arts.—Monday, February 22nd, at 8 p.m.: Cantor Lectures, 
‘The Industrial Uses of Cellulose,” by Mr C. F. Cross, F.C.S. Wednes- 
day 24th, at 8 p.m.: Paper, “ Reproduction of Colour by Photographic 
Methods,” by Sir Henry Trueman Wood, M.A. Thursday, February 25th, 
at 8 p.m.: Howard Lectures, ‘‘The Mechanical Production of Cold,” by 
Professor James A. Ewing, M A., F.R.8. 

Tue Institution or CiviL ENGINgEERS.—Tuesday, February 23rd, at 
8 p.m.: Papers to be read with a view to discussion, ‘‘ The Main Drainage 
of London,” by Messrs. J. E. Worth and W. Santo Crimp, MM. Inst. C.E. 
“‘ The Purification of the Thames,” by Mr. W. J. Dibdin. Friday, February 
26th, at Sp.m. Students’ meeting: Paper to be read, ‘‘ Rockers and 
Expansion Bearings as . aX to Girders of Short Span,” by Messrs. 
A. F. Baynham and F. B. H. Dobree, Students Inst. C.E. 
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THE MAXIM-CORDITE CASE. 


In an article appearing in last week’s ENGINEER we set 
forth the subject at issue between Mr. Maxim and the 
Government in this remarkable trial, which rivals its 
famous predecessor — initiated by Mr. Nobel — in 
interest, importance and potential consequences. We 
traced the effect of the previous decision on the initiation 
of the new action, we summarised the points in dispute, 
and indicated those which appeared to be vital, and we 
appraised the value of the evidence which had then been 
offered. Since that time a week has been occupied with 
the production of experts’ facts and opinions, covering 
every conceivable similarity and difference which can be 
detected by the learned as blending or distinguishing Mr. 
Maxim’s explosive and cordite. It is our present task to 
examine the voluminous and conflicting statements thus 
adduced, and to present their essence to our readers. 

Mr. Maxim’s own evidence is naturally of great 
moment. In it he gave a clear account of the objects 
he had in view in devising Maximite, which is now 
authoritatively stated to consist of 16 parts of nitro- 





glycerine, 82 of gun-cotton and 2 of castor oil. The 
moderate proportion of nitro-glycerine is designed to 
prevent that exudation which is said to be one of the 
vices of cordite, and also the erosion which may be 
caused when a large percentage of nitro-glycerine is used. 
One of the functions of the castor oil is that stated in 
our previous article, viz., to tend to balance the defect of 
oxygen in the gun-cotton, without having recourse to the 
use of an undesirably large amount of nitro-glycerine. 
Thus it may be taken that the comparatively high per- 
centage of oxygen in castor oil is regarded as favouring 
its preference over other fatty bodies. Touching the relation 
of {the various oleaginous substances which can be or 
are employed in explosives of the class now under con- 
sideration, the matter is even more strictly verbal than 
before. One side distinguishes itself by professing to be 
barely able to discriminate between vaseline and cylinder 
oil; the other asseverates that it is astonished to hear the 
term ‘‘oil” applied to vaseline, and that ‘ amorphous 
paraffin,” ‘mineral jelly,” and the like, are the only 
descriptive titles, gracious and convincing. Impartially 
viewed, the whole wrangle is excessively tenuous. The 
arguments for and against are well fitted to neutralise 
each other, and it is possible that the Court will take this 
view of the matter, which may be profitably left thus—a 
slippery monument of positive and incompatible state- 
ments. 

Compassing Mr. Maxim was a great cloud of witnesses 
testifying to all things conceivable. The photo-micro- 
graphical appearance of the two powders was not 
neglected, and their substantial identity asserted in round 
terms. The feasibility of manufacturing cordite from a 
study of Mr. Maxim’s specification was put forward with 
conviction. The endeavour to prove infringement was 
persistent and catholic. 

The opening of the case for the Government soon made 
it clear that the two main lines of defence were very much 
what had been foreshadowed by the diligence of the attack 
in providing for their demolition. The admittedly large 
difference in the proportions of nitro-glycerine and gun- 
cotton used in Maximite and cordite respectively is the 
first argumentative point in the reply. The alleged 
essentially different character of vaseline and castor oil is 
the second. With regard to the first, the Government 
contention is that Maximite is a gun-cotton powder dosed 
with as much nitro-glycerine as the inventor supposed 
could be used with safety, and that cordite is a nitro- 
glycerine preparation gelatinised or solidified by means of 
gun-cotton. As concerns the second, the official view is 
that the difference between vaseline and castor oil is 
two-fold ; the former is not properly to be termed an oil, 
and even if it be called an oil, it is not an oil such as is 
specified by Mr. Maxim. We have already disposed of 
themany ex parte statements which would accord or deny to 
vaseline the name “‘oil;” they need scarcely be taken 
with any superfiuity of seriousness. The other point 
dealing with the presence and absence of oxygen in castor 
oil and vaseline is real enough ; there is nothing academic 
about it, and its bearing on the proportions of the other 
constituents of the two powders has been fully recognised 
and discussed in our previous article. Nothing more can 
be said with profit until the decision of the Court is 
known. Dismissing this, then, we will proceed with the 
examination of such matters of technical interest as arose 
in the further course of the defence. 

In the defence the history of the invention of cordite 
was dealt with in some detail. The great crux appears to 
have been the incorporation of non-soluble highly nitrated 
cellulose with nitro-glycerine, and when this was ulti- 
mately effected the powder was considered perfect, save 
in one respect. Being a material containing the oxi- 
disable constituents and the oxygen nicely balanced, it 
exploded without leaving any tangible residue—a quality 
seeming to the layman one of advantage. But such a 
propulsive, giving high velocities, is apt to cause the skin 
of the bullet to be torn by the rifling of the gun, and thus 
to produce ‘metallic fouling.” In order to avoid this 
it is necessary to provide, as an ingredient of the powder, 
some substance which shall not oxidise perfectly, and 
shall leave a small but perceptible residue. We presume 
that if this residue be greasy—we will not say an “ oil,” 
being a little afraid of the word—it will be rather advan- 
tageous than otherwise. It is not unlikely that vaseline 
will fulfil these requirements, and its choice is intelligible 
enough. The polemical point tacitly raised is subtle 
and interesting. The vaseline is not to be looked at— 
from the standpoint of the defence—asa ‘‘ moderant;” that 
would bring it too nearly into line with castor oil; it 
must be regarded—always through the same spectacles— 
as a lubricant, not necessarily acting per se, but by its 
products of explosive resolution. Adopting this view, 
similar substances, capable of imperfect combustion, 
occur to one as practicable substitutes; and it is with no 
surprise that we find the venerable question of the 
substantial identity of cylinder oil and vaseline cropping 
up in the cross-examination of Sir Frederick Abel. For 
the benefit of those who have not made the chemistry of 
petroleum a special study, it is proper to say that such 
substances as heavy mineral lubricating oil, cylinder oil, 
and vaseline are composed of various hydro-carbons which 
belong to one or more of three chemical families closely 
related ; that the commercial products never represent any 
particular member of a family nor even any one family ; 
that they are mixtures of these cognate chemical indi- 
viduals, which can, for commercial purposes, be dis- 
tinguished solely by their physical properties. This 
being so, it is clear that for any purpose where 
their physical properties, ultimate—as distinct from 
proximate — composition, and products of resolution 
are sensibly identical, one may be replaced by 
another without detriment. Something of the sort 
seems to have been present in the mind of Sir Frederick 
Abel when he said that, provided a cylinder oil 
could be obtained free from sand and other extraneous 
matter, it might be substituted effectively for vaseline in 
the manufacture of cordite. Now it so happens that an 
engineer is not exactly the sort of person to tolerate the 
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presence of foreign bodies such as “sand” in any lubri- 
cant which he uses, and cylinder oil is a lubricant used 
by every engineer not hopelessly addicted to tallow. We 
fear that Sir Frederick Abel has been unfortunate in his 
experience with cylinder oils; usually such oils, if of good 
quality, are creditably clean, and in the contrary case, 
filtration of a turbid oil is neither a recondite nor a 
difficult process. Be this as it may, we commend the 
matter to the care of the oil refiner, who possibly is losing 
fine opportunities for supplying manufacturers of ex- 
plosives by the thoughtless incorporation of ‘‘ sand” in 
his product. 

After Sir Frederick Abel came witnesses in crowds 
rather than as individuals. Their tales verged on the 
monotonous, and we do not propose to recapitulate them. 
Their narratives all amounted to this— that vaseline 
could not be called an oil; that if vaselene could be called 
an oil, it was not the oil meant by Mr. Maxim; that 
vaseline was a barrel lubricant, rather than a ‘“‘moderant;” 
that vaselene was less likely to cause the powder to de- 
teriorate on keeping than was castor oil; that, in short, 
cordite was a totally different product from Maximite. 
Summing up what has been made public by counsel and 
from the witness-box, the whole matier seems to us to 
lie within a very small compass. Maximite and cordite 
are both mixtures of gun-cotton and nitro-glycerine ; the 
solvent and ‘‘ moderant,” or lubricant—call it which you 
will—incorporated with the explosives, are identical or 
similar. 

On the other side, the proportions of the two main 
ingredients differ considerably; this question of propor- 
tion is evidently held by Mr. Justice Wright to be of 
primary importance, inasmuch as he informed Mr. 
Fletcher Moulton yesterday that if the plaintiffs’ patent 
were limited to the use of 16 per cent. of nitro-glycerine, 
there could be no infringement by cordite containing 58 
per cent. Moreover, the lubricant—or ‘“ moderant ”— 
clearly preferred in the one patent has an essential 
chemical difference from that explicitly claimed in the 
other. All these facts would be perfectly apparent to any 
impartial and competent person reading the respective 
specifications. Surely it is a little cumbrous to bring a 
dozen or more witnesses to inform the Court in a highly 
imperfect and possibly partial way, of facts so readily 
accessible. 


INDUCED DRAUGHT. 


Mr. Pavut’s paper, the salient features of which we 
gave in our impression for February 5th, may be regarded 
as containing the most recent and trustworthy informa- 
tion concerning induced, or, as it has been not inaptly 
called, suction, draught. There is no longer any doubt 
if a fan is placed in the root of a chimney, and 
employed to draw air through the furnace and tubes, 
instead of being placed in the stokehold to force air 
through the burning fuel, that a very important advan- 
tage is gained. The matter, however, does not begin 
and end with furnaces and steam boilers. The history 
of suction draught teaches a lesson which ought not to 
be forgotten or neglected. Few things indeed more 
curious have occurred in the practice of marine 
engineering. 

Many years have elapsed since Mr. Martin advocated 
the use of a suction fan to improve draught. Forced 
draught is by no means a new invention. We could cite 
many instances in which it was used, notably in certain 
blockade runners built more than thirty years ago, during 
the Civil Warin America. At that time, however, and for 
long afterwards, no particular trouble was experienced 
with marine boilers with assisted draught. Mr. Martin 
urged the use of the fan at the root of the chimney for 
reasons which had nothing to do with leaky boiler tubes; 
but his experiments taught him a great deal that was not 
generally known, and when trouble began in the Navy on 
the introduction of forced draught, he was not slow to 
point out that by using suction instead of forced draught 
the steam-making powers of the boilers would not be 
reduced, and the destruction of the tube ends would be 
avoided. At this point opposition arose, and it is here 
that the lesson which has coos taught began. 

In all ages men have been prone to say that if a thing 
appears to be opposed to reason it cannot exist. By many 
persons this contention is pushed still further. Leaving 
the domains of pure negation, they assert that unless there 
are excellent reasons apparent why a certain thing should 
happen, or phenomenon present itself, neither the one nor 
the other can occur. No doubt this principle of action has 
profoundly affected the progress of events in the world’s 
history. It has acted and reacted in politics, in religion, 
in medicine, in science. A noteworthy example of its 
influence in engineering is supplied by suction draught. 
Ostensibly there is no reason why boilers should leak if 
forced draught is used, and remain tight if suction draught 
is employed. The question has scarcely been argued at 
all; it has been assumed that there is nothing to dispute 
about. So long as a given quantity of fuel is burned ona 
grate in a given time, it matters nothing how the air is sup- 
plied, the heat must be the same. Nay, the argument is 
pushed further, because it is pointed out that the one 
thing wanted is a difference between the air pressure in 
the stokehold and that at the root of the chimney. In 
any case this difference is very small as compared with 
the whole pressure of the atmosphere ; and whether it is 
obtained by reducing the pressure by, say, 3in. at the 
root of the chimney, or by raising it 3in. in the fire-room, 
the result must be the same. The fire and the boiler do not 
know how the difference is produced. All this seems self- 
evident and irrefutable. After all, however, it is based 
on nothing more certain than a fixed belief that we know all 
about combustion and the conditions under which it takes 
place. This belief takes the place of positive knowledge. 
The opposition to suction draught, is in a word, founded on 
what has been termed the ‘‘cocksureness of the science 
man.” There is no reason that admits of being stated 
offhand why suction draught should act as it does; and 
because the reason for it is not obvious, it is said that the 
thing cannot be. Certain discoveries are received with 








wonder, and even amazement. If we ask why, it will be 
found that the only reason is that the discoveries in question 
are contrary to experience, or opposed to preconceived no- 
tions. Those, however, who have quietly watched the course 
of events commonly receive all those discoveries which 
astound the world with equanimity. When, in the early 
days of the telephone, a lecturer made a gluepot talk to 
his audience, the fact was regarded as something almost 
past belief, simply because no one had ever heard a 
gluepot talk before. The circumstance that a cornet-i- 
piston made of plaster of Paris is about as good as one 
made of silver being a fact opposed to preconceived ideas, 
has been regarded as something akin to the impossible. 
The discovery of 2 rays startled the world, only because 
no one had previously heard of or seen a photograph 
taken through a metal plate. But the wonder is no 
longer felt. It is understood now to be quite a natural thing 
that radiant rays should traverse solids; and our children 
will see nothing at all remarkable about the affair. In 
such cases the action of the world at large, or even of 
groups of individuals in particular, has no effect. There 
is very little of a commercial nature involved. But the 
case is very different when we come to deal with ques- 
tions of practical engineering. It has rested with a 
comparatively few individuals to say whether induced 
draught should or should not be used, and it may be said 
that the exhaust fan has fairly had to fight its way to its 
present position. 

It is a noteworthy fact, moreover, that just as no one 
understands the nature and inwardness of the « rays, 
so no one has any satisfactory explanation to offer of the 
reason why suction draught spares a boiler. With all 
due deference to Mr. Martin’s opinion, we cannot regard 
it as proved that the flame is drawn away from the side 
of the tubes by the suction fan, while it is driven against 
them by the forcing fan. We prefer to say that there is 
a great deal yet to be learned about what goes on inside 
a furnace and steam boiler. Many puzzling phenomena 
occur in the practice of steam generation which receive 
little or no attention. They are passed over as scarcely 
worthy of remark, as things one accepts as quite con- 
sistent with reason. To the eye of the watchful observer, 
however, they present features of interest. Take, for 
example, the well-known fact that water must be kept 
in the ashpan when sharp draughts are used or the fire 
bars will be burned. How does the water save the bars? 
It is often said that it acts by quenching hot cinders; 
but this reason is lamentably inadequate. We are told 
again that it is the steam rising from the water that 
cools the bars. We are not ashamed to say that we do 
not know why it saves them. None of the reasons given 
appear to us to be sufficient. Again, there is the now 
well-known fact described during the course of experi- 
ments carried out by Mr. Ellis at the Atlas Works, 
Sheffield, that bars will burn or melt if they are sloped 
to the back of the furnace, and will stand very well if 
they are laid horizontally. The explanation that it is 
because, in the first case, the fire is thicker on the back of 
the grate than the front, and that accordingly less air 
passes to keep the bars cool, will not answer, because it 
has been found that the thickness of the fire has next to 
nothing to do with the burning of the bars. Why is it 
that a boiler will stand for a long time making very little 
steam with a good fire, and the moment the safety valve 
blows off, or the engine is started, it will steam freely? 
There are more or less fluent explanations of these 
things. No one seems to take the trouble to ask whether 
they are really satisfactory or not. 

Concerning suction draught, we must for the present 
be content to wait for more facts before we can hope to 
arrive at a satisfactory explanation of the phenomena. 
Mr. Martin is contented with his own explanation, and 
that is, in a way, matter for congratulation, because the 
belief that a certain action takes place, which action is 
desirable, will urge him on to further exertions. Nothing 
more greatly stimulates invention than the belief of an 
inventor that he can satisfactorily explain what takes 
place when his invention is used. It gives him confidence 
that he is on the right track. But this need not prevent 
others from pursuing inquiries. It may, for instance, be 
pointed out that in all the experiments that have been 
made on the transmission of heat through plates, next to 
nothing has been done to ascertain the effect of forcing 
flame against a surface to be heated. It has been con- 
sidered sufficient to take the temperature of the furnace, 
and there the thing was supposed to rest. Let now a 
gas blowpipe be directed on the bottom of a vessel con- 
taining water, and the rate of transmission ascertained ; 
we venture to say that the result will be a little surprising 
to many persons. Again, let a jet of water impinge 
violently on one side of the plate, while a jet of flame 
impinges on the other side, and note the results. Now 
at present there is demand for steam generators of 
extreme lightness and medium size, possibly a reward 
may be reaped by the man who experiments in the 
direction which we have indicated. 


LONDON WATER. 


THREE weeks ago under this title we published an 
account of a paper recently read by Mr. Dibdin before 
the London section of the Society of Chemical Industry, 
but intentionally and avowedly abstained from detailed 
criticism on account of the fact that the paper had been 
considered by the body to which it was presented of 
such interest and importance as to warrant its being 
discussed at greater length than was practicable at the 
time of its reading. On Monday last this discussion was 
resumed and completed, and we are now in a position to 
state our opinion of its tendencies and conclusions. 

The readers of the former article will remember that 
Mr. Dibdin has devised an apparatus termed a micro- 
filter, with which it is possible to collect for examination 
and measurement the suspended matter—even in water 
which is sensibly clear—without the necessity of working 
on huge volumes of the liquid. We have already done 
justice to the merits of the instrument as an analytical 








——————— 
device, and we now propose to state what is the con 
sensus of expert chemical opinion regarding it, Almost 
without exception chemists reject it as a quantitatiy 
instrument, on the ground that to measure a small length 
of a capillary tube occupied with a precipitate the 
density of packing of which varies with every sample 
and to convert this measurement into grains of suspended 
matter per gallon, is an illusory proceeding. With one 
accord they hail it as a convenient means of collectiy 
small quantities of suspended matter for microscopig 
examination, and this may be taken as its field of Use. 
fulness. Any deductions as to the amount of solid float. 
ing substances in water obtained by its indications should 
be received with considerable reserve. T'igures repre. 
senting the actual weight of these particles filtered out 
from thousands of gallons of water, stand on a different 
footing, but all those in Mr. Dibdin’s paper which rest on 
the results of micro-filtration must be rejected as value. 
less. Mr. Dibdin himself, with laudable candour, has 
modified to a great extent his attitude on this subject 
and deprecates taking the figures provided by the micro. 
filter too seriously. In the face of the damaging criticism 
which can be advanced without going outside the paper 
itself, this course is a wise one. But the now notorious 
67°5 tons of wet mud appears to have been estimated no} 
by the micro-filter but by actual filtration of a large 
volume of water. Nothing is said in the paper, or was 
elicited in the discussion, as to how far it was endea. 
voured to keep dust out of the filter, which was of 
necessity running for days in order to collect a ponderable 
quantity of ‘‘ mud” from London water. Some of those 
tons may have had an origin no more mysterious than 
London smuts. Accepting this quantity even to the last 
half ton, there does not appear to be great apprehension 
as to its deadly character. Much fun was made of it, 
and many mild jokes were cracked concerning the 
rosoo Of a grain of mud to be expected in the pint 
of water which seems to be the utmost that any 
abstemious and self-respecting chemist will admit 
that he drinks daily. Frankly, we think that we 
have heard the last of that 67°5 tons; it hag 
been laughed out of court. A criticism of the com. 
parison instituted by Mr. Dibdin between London 
water and an unfiltered, uncontaminated Welsh stream 
led to the useful admission that the Welsh water was 
an average sample from several streams, and that it 
had been collected in May. What its condition would 
be when the stream is in flood is not stated, and the 
value of the figures for comparative purposes is con- 
siderably diminished. 

Thus it is evident that the discussion was valuable in 
clearing the ground. The quantitative indications of 
the micro-filter, the mountain of mud for Londoners’ 
dietetic use, the immaculate character of Welsh streams, 
have all gone by the board. Simplified in this manner, 
what does the situation amount to? This, that water 
taken, not from the filters of the London water com- 
panies, but from the street supply pipes, contains an 
average of 0°0033 grain per gallon of solid suspended 
matter, and that this floating material consists to a 
large extent of animal and vegetable débris of an 
“objectionable” kind. The question of whence this 
matter is derived at once presents itself. The interior 
of mains is not, as a rule, chemically clean; the joint- 
ing of water pipes is not conducted by autogenous 
soldering ; the fitting of a common supply cock is 
usually accompanied by the lavish expenditure of red and 
white lead and tow. Such operations are only occasional 
at a given place, but they are continually occurring over 
any given area. Every necessary disturbance of the dis- 
tributing system is likely to introduce some floatin 
matter—usually harmless—into the water, and a goo 
deal of the débris detectable may be reasonably ascribed 
to this circumstance. It is not easy to see how such 
influx of small quantities of débris is to be avoided ; cer- 
tainly, no improvement of filtration at the fountain head 
will aid matters in the least, and an outcry against the 
present practice in filtration of the water companies is 
manifestly absurd until it has been shown that the bulk 
of the minute quantity of suspended matter now existing 
is due to imperfections of the filters. Therefore, it is 
incumbent on the chemist to the London County Council, 
if he desires to make his position tenable, to examine 
systematically samples taken from the London water 
companies’ supply immediately after passage through 
the filter beds. But although we have spoken plainly 
our opinion that Mr. Dibdin’s deductions are not war- 
ranted by his data, yet we are glad to accept the data 
themselves. Itis well to recognise—what, indeed, is patent 
to everyone with the smallest faculty of observation— 
that London water, as delivered to the consumer, is not 
invariably free from suspended matter. The reports of 
the chemists acting for the London water companies— 
Mr. Crookes and Professor Dewar — are singularly 
monotoncus in their terms. These eminent gentlemen 
almost invariably state that the samples collected during 
the month are clear, bright and well filtered. We 
recommend them to avail themselves of Mr. Dibdin’s 
micro-filter, after using which they will be perhaps less 
uniformly optimistic. It is an entirely healthy state of 
things that a strict watch should be kept on the efficiency 
of filtration of the London water supply, and that any 
laxity should be at once published, and the offenders 
pilloried. 

We have said enough to show that chemists at large, 
who are attached to no company, municipality, or other 
public body interested pro or con. in the financial side of 
the London water question, disbelieve utterly in the silly 
scares which have been raised by the ignorant and preda- 
tory. They are unanimously of opinion that the present 
supply of water to London is of excellent quality, and 
that grandiose plans for conveying moorland waters to 
this city are totally unnecessary. They are aware that 
any sewage-contaminated water, such as that of the 
Thames, must be efficiently filtered in order to be safe, 
and that any imperfection or breakdown of filtration in- 
volves risk to the consumer of the imperfectly filtered 
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————— — 
But they are also conversant with the fact that 
k is infinitesimal, provided that the water com- 
anies do their work properly, and they consider that at 
the present time their work is well done. That is the 
jain broad sense of the matter, and it will be endorsed 
by everyone who has not a bacillus in his bonnet. 


— — t0e 


water. 
the ris 


ENGINES AND BOILERS IN PARLIAMENT. 


On Wednesday night the second reading of the Steam 
Engines and Boilers Bill was carried in the House of Commons 
against the Government by a@ majority of 66; the numbers 
being for the second reading 203, and against it 137. The 
Bill was in charge of Mr. J. Samuel, of Stockton. Our own 
views regarding this wholly unnecessary Bill are too well 
known to need reproduction here. It will certainly be un- 

pular with the manufacturers and steam users of the 
kingdom. The Bill as it stands cannot possibly become law. 
It is really an outcome of a movement ia favour of extending 
the scope of Government supervision in mines. It was 
explained by Mr. Samuel that the object of the Bill is 
principally to grant certificates to persons in charge of boilers 
and engines, but it does not apply generally. It does not 
apply to any boiler or engine used exclusively for domestic, 
agricultural, or farming purposes, orto any boiler used in the 
service of her Majesty, or to any boiler or engine used by a 
railway company, or to any boiler or engine used on board a 
steamship having a certificate from the Board of Trade, or to 
any road traction engine or steam roller. The principle of 
the Bill is such that the measure might be called a mining 
Bill. Briefly, the Bill deals with the boilers and engines 
used for winding workmen or minerals up or down the shaft 
ofa mine. The men in charge must hold a certificate ; and 
these certificates are divided into two classes. First, a 
person taking charge of re 3 boiler or engine as described in 
Clause 6 of the Bill must hold a first-class certificate, and, 
secondly, a person taking charge of any other boiler must hold 
either the first-class certificate or a second-class certificate. 
Rightly or wrongly, it is maintained that the Bill is but the 
thin end of a wedge. That is the view taken by Mr. Collings 


_ (Birmingham, Bordesley), in explaining the views of the 


Government. All the arguments, he said, which had been 
adduced in support of the Bill, and, indeed, the common 
sense of everyone, showed that as it stood it was but the thin 
end of the wedge, and if they admitted that the Bill would 
stop accidents to the extent alleged, there was no argument 
to prevent its extension to other kinds of engines, even to the 
extent of gas, petroleum, and electric engines. As we have 
said, any such extension of the scope of the Bill would be ex- 
tremely unpopular. We are disposed to regard the move- 
ment in its favour as far more political than sincere. 


IRISH RAILWAY WORKING. 


Tue returns of many of the railway companies in Ireland 
show that there is continued, if slow progress, in railway 
working in that island. On one of the greatest of the Irish 
railways—the Great Northern—increased traffic, enlarged 
profit, and an addition to the reserve fund, are reported in 
the past half-year. Ason some of the chief English lines, 
the cattle traffic is the only one that shows any decrease ; 
and, as on this side of the Channel, the increase in passenger 
receipts is mainly in the third-class, which on the great Irish 
line numbers seven to one of the travellers by the other two 
lines together. It is noticeable that the additions to the 
capital account are very limited in the past half-year. The 
total sum paid was £23,308, out of which nothing was spent 
on lines in course of construction. There was an expenditure 
of £8714 on the lines already open, and of this works at 
Belfast and a new running-shed at Dundalk took the largest 
proportion. On the recently completed Ardee branch £5834 
was spent ; and on additional working stock there was the 
comparatively substantial expenditure of £7759. Out of 
this latter sum the sixty-seven new wagons took £5160; and 
four new third-class carriages claimed £1400; so that the 
other expenditure was very limited. It is in contemplation 
by the company to make an electric tramway round the Hill 
of Howth, with the view of developing the suburban traffic 
of Dublin; whilst some other extensions of the line are 
projected. It is aline which for the past half-year recom- 
mends a dividend at the rate of 63 per cent. per annum, 
adds £5000 to a reserve fund that is now over £40,000, and 
adds £17,000 to the balance carried forward; so that with 
this prosperity there are claims on it from its district that it 
should meet legitimate extension needs. And this line isa 
type of most of the great lines of Ireland, the prosperity of 
which is increasing in railway matters, because of the cheap- 
ness of the working, and the growing attention to detail. 
There is little competition amongst the chief railways of the 
sister island, and thus the working expenses of the line we 
have named are far below 50 per cent. of the traffic receipts, 
so that it has now the opportunity—and is exercising it—to 
increase the attractions of its district by the provision of 
better hotels. The Irish railways seem thus to have a still 
more prosperous future before them, and they should utilise 
the present to make that future even more secure. 


ACCELERATED IRISH MAILS. 


Tur Royal Mail Steamer Ulster, the first of the four new 
cross Channel mail packets built for the City of Dublin 
Steam Packet Company by Messrs. Laird Brothers, of 
Birkenhead, in accordance with the conditions of the 
Accelerated Mail Contract of 1896, on the 9th inst. made a 
maiden trip from Holyhead to Kingstown with very satisfac- 
tory results. There were on board Mr. William Watson, 
chairman of the City of Dublin Company; Mr. Edward 
Watson, managing director; Mr. R. R. Bevis, Mr. J. 
McGregor Laird, and Mr. J. W. P. Laird, representing the 
builders; Mr. A. J. Durston, representing the Admiralty ; 
Mr. Ellis MacCartney, financial secretary; Captain Jenkins, 
RN., representing the Post-office, and many friends. The 
Ulster left her berth shortly after one o'clock, and after a 
turn round the bay was put on the course about two o'clock. 
The Kish light was passed in 2 h. 44 min. after the start from 
Holyhead breakwater, and the Burford buoy—52 knots— 
2h. 13 min., and the east pier, Kingstown, was reached in 
the wonderfully short time of 2h. 26 min. The mean speed 
Was over 23 knots per hour, largely in excess of that required 
for usual service. The engines were in charge of Mr. Ratsey 
Bevis, and worked splendidly, and the trip taken in every 
Tespect was a success of the most brilliant description. A 
Very large gathering of people had assembled on the landing 
Pler at Kingstown, and hearty cheers were raised as the 
Ulster steamed in. Among those present on the pier was His 
Excellency, the Lord Lieutenant, accompanied by the Hon. 


vessel got alongside she wasimmediatelyboarded by alarge num- 
ber of people, General admiration was eae for her mag- 
nificent fittings. The Lord Lieutenant was one of the earliest 
to inspect the vessel. A return passage with equally satisfac- 
tory result was made with the Post-office officials on board, 
leaving Kingstown about seven o’clock. The Ulster remained 
at Holyhead until she commenced the regular service on 
Saturday last. 


SHALLOW DRAUGHT GOVERNMENT STEAMERS. 


THE Government have given orders to Messrs. Yarrow and 
Messrs. Thornycroft for the construction of a number of 
river steamers for foreign service. The greatest reticence is 
observed concerning these steamers. In Egypt, however, 
some information has been made known, and we are not 
divulging secrets when we say that these little vessels will be 
of a novel type, and propelled by screws partially immersed, 
and working in tunnels. They will carry a considerable 
armament, and will no doubt prove very efficient. Some of 
the information published in the columns of a daily contem- 
porary is incorrect. When the time for reticence has passed 
we shall explain the construction of vessels which are in 
many respects very novel. 








LITERATURE. 


Die Eisenbahn-Technik der Gegenwart. Herausgegeben von 
Blum, von Borries, und Barkhausen. Vol. 1., Section I., 
Part I. Die Locomotiven. Large 8vo., pp. 368, wit: 
482 illustrations and eight plates. Wiesbaden: G. W. 
Kreidel’s Verlag. 1897. Price 14:60 marks. 

Tuis is the first instalment of a new encyclopedic treatise 

on the construction and working of railways, considered 

from the point of view of modern practice. It is 
intended to divide the work into three volumes, under the 
three headings of rolling stock, way and works, and 
working and maintenance, each of these again being sub- 
divided into numerous sections, each forming a complete 
treatise on its subject, while falling into the general 
scheme. The part before us deals with the construction 
of locomotives in a series of papers by different 
specialists, a large number being contributed by the 
editor of this volume, Herr von Borries. These include 

a general description of modern locomotives, both of 

European and American types, with outline illustrations, 

a chapter on the working power and calculation of 

dimensions, the use of balancing springs and levers, 

methods of obtaining flexibility in curves, and oscillation 
during running and its causes. Then follow special 
sections on the construction of different parts :—Boilers 
and fire-boxes, by E. Wehrenpfennig; wheels, axles, 
frames, springs, radial axles, and bogie frames, by 

K. Gélsdorf, both of Vienna; while the construction of 

moving parts, including link motions and other dis- 

tributing gear, has been undertaken by Messrs. 

Leitzmann and von Borries. 

The subject of compound locomotives is comprehen- 
sively treated in a section of nearly fifty pages by Mr. 
E. Briickmann, of Chemnitz, beginning with a sketch of 
the historical development of the invention, from the 
period of Mallet’s first trials in 1874 down to the latest 
forms of two and four-cylinder engines in use in Europe 
and America. The three-cylinder system, however, only 
receives an incidental and somewhat derogatory notice. 
The causes and limits of economy in steam consump- 
tion are discussed in a theoretical section, and the 
methods of setting out valve gears, and the various 
classes of starting valves described for six different 
engines, which include examples for passenger and 
goods train service, both of the two and _four- 
cylinder types. The information in this section 
is further summarised by a final table, containing 
the leading dimensions, weights, &c., of fifty-four com- 
pound engines constructed in Europe and America 
between 1890 and 1896. 

The equipment and fittings of locomotives are treated 

by Herr Gélsdorf under ten sub-headings, which inclued 

everything except continuous brakes and signals, these 
being reserved for description in the forthcoming volume 
on carriages and wagons. 

Tenders and their equipments are illustrated by 

examples of four, six, and eight-wheeled types, selected 

from German, English, and American lines, the descrip- 
tion being by Mr. A. Halfmann, of Essen. The editor 
contributes the section on rack railway locomotives, 
giving eleven examples in which the three types of 
geared spur-wheel engines for mountain lines, geared 
engines for combined rack and adhesion lines, and engines 
with a double set of cylinders for confined lines are 
represented. This subject is, however, to be regarded as 
incomplete, as much of the necessary matter can only be 
supplied in the subsequent volume dealing with the con- 

struction of the lines. The volume concludes with a 

short chapter on street tramway locomotives, and those 

for narrow gauge light railways and mineral lines, the 
examples given being principally derived from two 
eminent builders of these specialities in Germany. 

Besides the illustrations in the text, which are for the 

most part clear and well executed, seven large lithographic 

plates are added, giving more detailed elevations and 
sections of some of the principal types, such as the new 
standard compound express engine of the Prussian State 

Railways, a four-coupled bogie express engine of the Man- 

chester, Sheffield, and Lincolnshire line as a typical English 

example, the four-cylinder express engine of the 

Northern of France line, and a Decapod goods engine of 

the Pennsylvania Railroad. Others contain details of 

standard German engines, and the last gives an interest- 
ing detailed drawing of the spur wheel engine of the 

Blankenburg and Tanne railway on the Harz. 

From the above brief epitome it will be readily seen 

that the contents of the volume are of a varied kind, and 

that it is therefore difficult to select any particular part 
for special notice. The generally even quality of the text, 
considering the large number of contributors engaged, is, 
however, very remarkable, and is good evidence of the 
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thorough and excellent manner in which the editors have 


donetheirpart. Such excellence is, however, no more than 
might be expected from authorities in the positions occupied 
by Herr von Borries and his associates among the locomo- 
tive engineers on the Continent. At the request of the 
publishers we call special attention to the price, 14s. 6d., 
which is extremely moderate, considering the large 
number and good quality of the illustrations. The second 
part of the first volume, on railway carriage building, and 
the first part of the second, on railway construction, are 
in preparation and may be expected to appear in the 
autumn of the present year. 





SHORT NOTICES. 


The Export Merchant Shippers, with their Trading Ports and Class 
of Goods Shipped. 189 ndon: Dean and Son, Limited. Price 
17s. 6d.—To commercial men of all classes this is probably one ot 
the most compact and generally useful works of reference. It is 
divided into three parts :—(1) The export section, giving a com-. 
plete list of the British exporters, with the names of their trading 
ports and the class of s shipped ; (2) the trade-mark section, 
enabling merchants to find at a glance the owner of any mark’ cr 
brand ; (3) the manufacturers’ section, embodying a list of traders 
who manufacture principally for export. A new feature has been 
added to this, the issue for 1897, under the heading of ‘‘ Notes on 
Trade,” which it is confidently anticipated will prove of assistance 
to merchants who have neither the time nor the inclination to 
wade through the mass of information contained in the ‘‘ Consuler 
Reports,” from which the notes have been extracted. The know- 
ledge therein contained, it is hoped, will stimulate merchants to 
sustain and encourage British trade in all parts of the globe. It 
is the intention of the publishers to augment and extend thece 
notes in concise form in future editions, especially devoting space 
to the English Colonies. 


The Darjeeling Himalayan Railway. Illustrated Guide fir 
Tourists. First edition. London: Printed by McCorquodale ard 
Co., Limited. 1896, Price 2s. 6d.—This is simply what its title - 
page says it is, and a little more. It is a well-written guide to cne 
of the most picturesque districts in the world. The narrow-gauge 
line rises from Siliguri, 398ft. above sea-level, to Ghoom Station, 
7407ft. above the sea, The road is extremely crooked. The 

ide is profusely illustrated by excellent photographic repro- 

uctions. We can commend it to the notice of all engineers 
interested in light railways. 

Stockholm : Guides of the Swedish Tourist Club. No. 14. Stock- 
holm: Wallstriém and Widstrand. Leipzig: K. F. Koehler.— 
This is a very attractive little guide, in English, published with 
the object of promoting travel in Sweden. It contains a ccn- 
siderable number of well-executed views taken in Stockholm, and 
we doubt not that they will create a desire with many of our 
readers to make an early visit. The traveller will find some useful 
hints and information in the pamphlet. 








A NEW ATLANTIC RACER. 


Tue often-talked-of White Star Gigantic is, according to 
reports sent out from Belfast within the past few days, now 
being laid down in the Queen’s Island Yard. This informa- 
tion has been so frequently submitted to an interested public 
that even now the news will be apt to be taken with reser- 
vation. That a start has actually been made with the 
vessel’s construction there is now, however, every reason for 
believing, and a few general particulars derived from one 
who has been privileged to see the initial positions of the 
great vessel on the berth will be read with interest. The 
building of this vessel has, as is well known, been long 
under contemplation, and the late Sir Edward Harland, 
prior to his decease, it is said, fixed the main features of the 
design. Actual construction would have been begun long 
ere this but for some preliminary matters as to detail in 
design having to be settled. 

Most elaborate preparations have been going on for months 
past at the slip where the new vessel is to be built—the same 
slip, in fact, from which the Union liner Norman and the 
P. and O. liner China were recently launched. An immense 
cofferdam of heavy sheet piles, rendered water-tight with 
oakum and pitch, has been constructed at the lower end of the 
slip in order that the work of construction at the after end 
of vessel may proceed independently of the state of the tide, 
a matter impossible hitherto. Naval architects who visited 
Stettin last summer will remember a similar expedient being 
followed in connection with the huge North German Lloyd 
liner under construction there. According to the recent 
report in the daily press, the keel plate was Jaid during last 
week, but as a matter of fact the work of laying the keel and 
its associated members in the structure has taken longer than 
a week, having been under way for some time past. One may 
guess at the massiveness of the build of the new Oceanic—as 
the vessel is to be named—from the fact that her bar keel is in 
scantling no less than 18}in. deep by 4in. thick. It should 
be explained, however, that the invariable practice in Queen’s 
Island Yard is to lay the bar keel on its flat, instead of, as is 
usual elsewhere, on the vertical. 

The length of the new vessel is to be 680ft., this being pre- 
cisely the length of the defunct Great Eastern. The other 
dimensions of the White Star greyhound will in all likelihood 
bear a near relation to length somewhat near that in the case 
of Brunel’s and Scott-Russell’s great creation. The Oceanic 
will be propelled by three screws, and the collective energy of 
the three sets of engines to drive these will probably be be- 
tween 45,000 and 50,000 indicated horse-power ; say 15,000- 
horse power for each set of engines. The developing of this 
power will entail an enormous consumption of coal, estimated 
at about 700 tons per day, if the speed said to be guaranteed 
—viz., 27 knots—is to be attained. Steaming at this speed 
the vessel would do the Atlantic passage in little over four and 
a-half days. The statement has been made that it was in- 
tended to accomplish the passage within four days. This, 
however, is an exaggeration, and would entail a speed of 
over 30 knots over the whole passage. A crossing of between 
four and a-half and five days, and a speed of 27 knots, are strides 
immense enough to make in advance of the performances 
by present day greyhounds. With the great quantity of coal 
to be carried, which for all purposes on board could not be 
much under 4000 tons, and the great weight of the powerful 
engines, shafting, boilers, &c., required to drive the vessel at 
27 knots, the Oceanic will not have much, if any, space, or 
reserve displacement, for cargo, beyond, of course, passengers’ 
baggage, ship stores, &c. The aim, however, in this, even 
more than in any of the “express” class of steamships at 
present running, is the carrying of mails and passengers only 
at the enhanced speed. The advent of the Oceanic on the 
Atlantic will be the event of the latter end of this century— 
if one is at all safe in predicting—as it is scarcely likely any 
of the competitors to the White Star line will seek to “go 
one better” until at least the Oceanic has demonstrated of 
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TESTS OF 200 KILOWATT CONTINUOUS CUR. 
RENT PARSONS TURBO GENERATOR. 
By W. D. Hunter, M LEE. 

On the 11th, 22nd, and 28th of last month, a series of tests 
were carried out on a 200-kilowatt continuous current 
Parsons generator, for the purpose of determining the steam 
consumption under different conditions of service and various 
grades of output. 

The generator was designed to work with a fair all-round 
economy, whether exhausting into the atmosphere or a con- 
denser, although in general the latter method is expected to 
be employed. The difficulty of obtaining high economy im- 
posed by such a set of conditions can only be partially met in 
ordinary engineering practice by adding to the engine a 
costly automatic expansion gear, which cannot always be 
relied upon when required to act within a widely fluctuating 
range of load, or when called upon suddenly to work at half 
power, either high-pressure 2r condensing. In the case of the 
Parsons turbo generator the provision for expansion is con- 
stant, and when designed to exhaust into a condenser only, 
the terminal pressure would be abvut 14 lb. to the square inch, 
with an initial boiler pressure of 140 1b., the steam being 
thereby expanded about 100 times. The degree of economy 
obtained under these conditions is already well known, the 
last 150-kilowatt generator supplied to the Newcastle and 
District Electric Lighting Company requiring only 17:28 lb. 
of water per electrical horse-power per hour at full load. 
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LETTERS TO THE EDITOR. 
(Continued from page 194.) 


THE MAXIM MOTOR COMPANY, 


Sir,—In your issue of the 12th instant appeared a letter from 
my brother, Mr. Hiram S. Maxim, disclaiming any knowledge of 
or connection with the Maxim Motor Company, a company recently 
registered. ‘he necessity for this action on the part of Mr. Hiram 
S. Maxim appears to have been due to the newspapers having 
abbreviated my name to “‘H. Maxim” in the notices given of 
registration, instead of writing it in full, Hudson Maxim, the 
same as it appeared in the Articles of Association, and as it 
should have appeared in the papers, ‘ 

In America a company was organised with the title ‘* Maxim 
Powder and Torpedo Company” for working my inventions, There 
is also a place in America called Maxim, New Jersey, named 
after me, | having built two powder mills there, but in no instance 
have I ever heard of any one in America thinking it was Hiram 8. 
Maxim who was meant. The choice of the title Maxim Motor 
Company was not expected or intended to be any hardship upon 
my brother Hiram, nor in _ way to profit by his reputation. 
The result would have been the same had my associates chosen 
the title ‘‘ Maxim Engine Company,” or ‘‘ Maxim Auto-car Com- 
pany,” or ‘‘ Maxim ” anything. 

Having noticed by the pers that the title ‘‘ Maximite ” 
has been adopted and applied y the Maxim party in the case cf 
the Maxim Nordenfelt Guns and Ammunition Company, Limited, 
e. the British Government, as a name for the H. 8, Maxim’s cordite 
form of smokeless powder, and as I have been engaged in the 
manufacture, on a commercial scale, for more than four years of ex- 
plosives under the title 
Maximite, and having re- 
ceived several communica- 
tions from interested parties 
in regard to the same, I beg 
to state that | have no con- 
| nection whatever with the 
4 Maxim Nordenfelt Guns and 

| —-| Ammunition Company, Ltd., 
and have had nothing what- 
ever to do with their choice 








of this title. Maximite, as 
made by me, is an entirely 





different form of explosive 
from that made by the 











Maxim Nordenfelt Company. 
As to priority in the use of 
this title, I refer to ‘‘ Nitro 











Explosives,” a work by P. G, 
Sanford, published by Crosby 
Lockwood and Son, Sta- 





























When, however, the motor is required to give full power 
working either high pressure or condensing—with a moderate 
consumption of steam—the problem of how to meet conflict- 
ing requirements presents many difficulties, and the fact that 
these difficulties have been successfully met in the design of 
the generator tested, without any addition being made to the 
cost or parts of the machine, is further testimony to the 
adaptability of the steam turbine for every condition of 
service. The particular machine tested had one of the 
parallel flow type of turbines coupled direct to a continuous 
current dynamo, designed for a normal output of 200 kilo- 
watts. Steam was admitted at one end of the cylinder, the 
admission being controlled by an exceedingly sensitive and 
effective electrical governor, which reduced or prolonged the 
period of admission without in any way altering the initial 
pressure at the steam chest of the motor. There was, there- 
fore, a complete absence of throttling, with the attendant 
disadvantages which would be felt when working on a fluc- 
tuating load. The action of the governor left nothing to be 
desired, the rise in voltage being only momentary when the 
whole load of nearly 280 electrical horse-power was thrown 
off. Between full load and no load the generator responded 
to whatever calls were made upon it without any hunting, 
this valuable property eminently fitting it for electric traction 
or haulage purposes. 

During the trials measurements of electrical output, steam 
pressure, vacuum, &c., were taken each time the water from 
measuring tanks was used up, the intervals at full load being 
about eight minutes. The measuring tanks from which the 
feed-water was drawn were carefully calibrated, and the 
electrical output was taken by a Kelvin watt-meter, the 
readings of which were checked by ammeters and volt-meters. 
The figures obtained during the trials are given in the 
following table. 


It will be noted that for the full power trials the water | 


used per electrical horse-power hour when exhausting into 
the atmosphere was 32°22 lb. Under similar conditions, but 
with the steam superheated 30 deg. Fah., the consumption 
was 3097 lb. With saturated steam and exhausting into a 
condenser—vacuum 27in.—the consumption fell to 19 51 lb, 
per electrical horse-power hour. 

The generator ran throughout the trials smoothly and 


without a hitch, the automatic lubricating arrangements | 


asting perfectly. 
Tests of 200-unit Turbo Dynamo. 




















Total Water per Water per 
Kilowatts.| water per| kw. lb. | E.H.P. Ib. 
hour, lb. | per hour. | per hour. LOCOMOTIVE ADHESION 

—s oo ee de Non-condensing Sir,—I have read with interest the various articles which you 
54°5 4320 79°56 59°30 have recently gee concerning the performances of American 
0 2092 oe as | locomotives, In the last, although you speak of inclines, you have 
———$$ | — - —_| —_ ___ -—— | overlooked the question of curves, which add very largely to train 
208 °0 8429 | = 41°52 30°97 | Non-coudensing and | resistance. Unless the line Chicago to Milwaukee is dead 

= a 49°88 37-17 Slee 30 deg. | straight, the performance becomes more than ever incredible. 
os ee Wee «+e | As bearing on this question, I may cite some diagrams which I 
208-0 5443 26°16 19°51 Condensing but no super- | have before me, taken from a sister of ‘‘999,” the New York 
108 °4 3087 28°02 20°90 heating. Vacuum at | and Albany flyer. Leaving a station the mean average pressure was 
0 581 - _ | 97 Ib., at abou fifty miles an hour it was about 62 1b., and at seventy- 


full lead 25in. 


CHILiAN TORPEDO Boats, — On Monday last the official trial 
cf the sscond first-class torpedo boat the Injeniero Hyatt, built by 
M srs, Yarrow and Co. for the Chilian Government, took place at 
the mouth of the Thames, when a speed of 27°2 knots was obtained 
over the Maplins, with a pressure of steam of 195 1b. This vessel, 
and the torpedo boat Cirujano Videla, tried last month, are being 





rap dly fitted out to join the Chilian Squadron, which will shortly 
lea ‘e this country, 





: 








tioners’ Hall-court, Ludgate- 
hill, and to the tests of 
Maximite by the United 
States Government, also to 
the following New York pub- 
lications: Contract News, April 
26th, 1893; Contract Neves, 
May 3rd, 1893 ; Enc ineering 
News, April 27th, 1893, 

I made 27,000 1b. of Maxim- 
ite for the Brazilian Govern- 
ment during the Mello Rebel- 
lion, to go with the pneumatic 


——— 


Here, then, we have the performance of a first-class America 
engine of great size, and we find that the maximum ome 
developed was about that of the Gladstone, on the Brighton line 
and about one half of that required—as you have shown—to q; 
the work reported in your last impression. OLD SLEEPER, . 

February 15th, 7 





Sir,—Your interesting and trenchant criticism of the Chicago 
and Milwaukie run will doubtless be dealt with in due time fy 
the Railroad Gazette. Meanwhile, let me help to remove one gf 
the smallest cf your difficulties. Speaking of the small theoreti 
adhesion of the drivers, you say, ‘‘ We make all due allowance for 
the use of sand; but are we to take it for granted that cand was 
used steadily throughout the entire run! If so, how was a sufficient 
quantity carried!” Now it happens that a few years back I asked 
this question of a Midland driver booked to run from St. Pancras 
to Nottingham—124 miles—without a stop. He had kept his 
steam sanding apparatus going for eight or ten miles consecutively, 
and | thought c might run short. He assured me that if he 
kept it open all the way from London to Nottingham his tota] 
consumption of sand would be a bare pailful. Making, to adopt 
your phrase, ‘all due allowance for” the driver's exaggeration, it 
docs not seem as though the American engine would have any 
serious difficulty in carrying all the sand it was likely to use, 

London, February 15tb. W. M. A, 





NON-CLEARANCE EXHAUST VALVES, 
Str,—In your issue of January 29th you illustrated a Corliss 
Fags of Messrs. Bollinckx and Uo.’s design having the valves ip 
the ends, with a view to reducing the clearance space. We haye 
pleasure in enclosing for your information, and for publication in 
your journal if you think it of sufficient interest, a copy of 
of one of our working drawings, bearing date 1878, showing a 
poe similar type of cylinder which we used for both the steam 
and air-expander cylinders of the cold air machines we were then 
constructing. ‘These cylinders were made in accordance with our 
patent No, 3340, of 1877. The steam valves were of our usual 
Corliss pattern, actuated by an Inglis and Spencer trip-gear, 
whilst the exhaust valves were opened by a reciprocating cam or 








| supply a man to manage the car ; I will pay him the same wages 


| trial takes place at the Crystal Palace which I see THE ENGINEER 
| is going to have. 
| anyone need know about motor cars, and I take it the other 
| gentlemen are not far behind. When I have the benefit of their 
| opinions and verdict as to what is best, I shall know what to do 
| with some chance of not wasting my money. 


| eight miles an hour it was 341b. The boiler pressure is 185 lb. 
| The engine has cylinders 19in. by 24in. The 
| or 6in. in ——- age - 
lb. per pound of average cylinder pressure. This gives for the 
three ahenuens 10,767 Ib., 6882 Ib., oad 
| Se not know. i 
3 


have for 
tractive effort, and for the last 764 indicated horse-power. 


gun furnished by the Pneumatic Torpedo and Construction 
Company, of New York. I also furnished the same high explo- 
sive for the United States Government trials of the pneumatic 
gun at Sandy Hook. Hupson Maxi, 
Thurlow Lodge, 377, Norwood-road, London, 38.E., 
February 15th. 





MOTOR CARS, 


Sin,—I have to acknowledge, through your courtesy, the receipt 
of three letters in reply to mine published by you. 

In reply, permit me of your kindness to say that not having any 
experience in motor cars other than what I got last summer at the 
Crystal Palace, I do not feel myself in any way competent to 
purchase one, and I must do what I am sure most people will do 
In such experiments, insist on having a guarantee that the car will 
do what I want it, or the makers must take it off my hands. 
What I propose to do is to lodge the price of the car in the hands 
of a trustee, say, the manager of the branch of the bank where I 
keep my account. The car is todo a summer’s work for me. If 
it does, the price wil! be handed to the makers ; if it does not, 
then I will return the car and keep my money. The maker must 


that I pay my drivers, and he must instruct me and my man how 
to manage the machine. 
Meanwhile, I may say that I will not give any order until the 


I understand that Sir F. Bramwell knows all that 


February 15th, A VAN Man. 





A DISCLAIMER, 


Sir,—We have just noticed a company being brought out for 
£300,000 as ‘The London Motor Van and Wagon Company, 
Limited.” Now some months ago we registered in the name of 
the London Motor Car Works Company, Limited, our Memorandum 
of Association specially providing for the manufacture of vans, 
wagons, &c. 

It is only fair to us to state that we are in no way directly or 
indirectly associated with the London Motor Van and Wagon 
Company, Limited, and shall take the necessary steps to stop them 
using a colourable imitation of our title. 

JAMEs RICKARD, Managing Director. 
The London Motor Car Works Company, Limited, 

The Albert Mills, Hammersmith, W. 

February 17th. 





riving wheels are 
The average tractive effort on the rails is 


3774 lb. The train weight 
It is stated to have consisted of eight cars. At 
tons per car, this would mean 240 tons hauled. 

Now, neglecting the first card, because of the slow speed, we 


on 
liquid 
enzineers will 





e second a little over 900 indicated horse-power of 








wiper, and closed by a spring. You will notice that the design of 
this cylinder is virtually identical with Mes?rs. Bollinckx’s, except 
as regards the form of the exhaust valves, and we venture to think 
that, at any rate for moderate speeds, our old form of valve is the 
preferable one, the seating of the valve taking the load due to the 
pressure instead of its being borne by the actuating gear. 
(For Hick, Hargreaves, and Company, Limited), 
E. J. Brown, Secretary. 
Soho Ironworks, Bolton, February 8th. 





THE ALBION 


Str,—Mr. G, F. Bird suggests that there are some inaccuracies 
in the historical account of this locomotive that appeared in THE 
ENGINEER of 5th inst. AsI previously stated, the Albion made 
trips between Derby and Birmingham, and its coal consumption 
was compared with other engines working between the same towns 
—see ‘‘ Proceedings” Institution of Mechanical Engineers. It 
may be some consolation to Mr. Bird to know that the engine had 
to travel over the railway from Bradford to Derby before proceed- 
ing to work between the latter town and Birmingham. 

“The locomotive superintendent of the Manchester, Sheffield, and 
Lincolnshire Railway informs me that it is not a fact that he has 
details of every engine built or acquired by his company ; s0 it is 
not, therefore, = to learn that he has no information 
relating to the Albion, nor do I know of any reason for Mr. Bird 
doubting the builder’s statement on this point. 
The leading and middle pairs of the Albion’s wheels were of the 
same diameter, viz., 5ft. 6in, G. A. SEKON. 
February 15th. 


LOCOMOTIVE. 





MECHANICAL HAULAGE BETWEEN LIVERPOOL AND MAN- 
CHESTER, 


Sir,—With reference to the paragraph appearing in your last 


issue, as there appears to be some misunderstanding on the point, 
permit me to state that the advertisement inviti 
and on behalf of Messrs. Elder, Dempster, and Co., and does not 
emanate from the Self-Propelled Traffic Association. 


tenders is from 


E, SHRAPNELL SMITH, Hon. Sec., 
The Self-Propelled Traffic Associaticn, 


Royal Institution, 
Liverpool and District Centre. 


iverpool, February 17th. 





POUNDS AND POUNDALS. 


Sir,—Equation (7) page 159 of Mr. Deeley’s interesting article 
‘Superficial Tension and Lubrication,” gives the weight of 
in poundals; this may do for Dr. Lodge, but the 
ve none of it, A, G. GREENHILI, 


rtillery College, Woolwich, February 16th, 











Fes. 19, 1897. 


RAILWAY MATTERS. 


Tuere were 6934 miles of railway in operation through- 
si the Mexican Republic on the Ist, of April last. 
out 


Tux Lancashire and Yorkshire Railway Company are 
now building carriages at the rate of 260 per annum, and wagons 
at the rate of 1000 per annum. 
ontract for the building of the new Redbeugh 
Bridge at Newcastle-on-Tyne, including all masonry and steel 
seal, has been let to Sir W. Arrol and Co., Limited, Dalmarnock 
[ronworks, Glasgow. 

Tux monthly record of train accidents in the United 
hich is published by the Railroad Cazette, states that in 
r last there were 95 fatal accidents, of which 29 were 
collisions, 60 derailments, and six resulted from other causes. A 

eral classification shows that four were due to defects of road, 
Sto defects of equipment, 23 to negligence in operating, 13 to 
unforeseen obstructions while 34 are unexplained. 

Snu-K1nG-CHEN, the Chinese Minister to Russia and 
(jermany, has telegraphed to the Tsung-li-Yamén stating that the 
Russo-Chinese Bank will take 1000 shares in the Manchurian Rail- 
way, and requesting the Emperor to appoint a director. _ The 
Tsung-li- Yamén has received a secret edict appointing Shu-King- 
Chen himself. ‘The Chinese Government is to receive 20 per cent. 
of the surplus profits of the railway, and the line is to become 
Chinese property in thirty years time. 


A revuteR cablegram from Peking states that Sheng 
'Taotai is unable to raise 20,000,000 taels abroad forthe construction 
of the projected railways, but that shares to the amount of 
7,000,000 taels have been sold to natives, He has promised the 
imperor to borrow money at 4 per cent. interest, and states that 
foreign capital is indispensable, Sheng has been appointed director 
of the Tien-tsin and Shanghai Railway. The want of success 
experieueed in arranging for the construction of the Hankau- 
Peking Railway is delaying the construction of railways in other 
parts. 

Or the total expenditure for the last half-year’s working 
cf the Liverpool Overhead Railway, some 23°4 per cent., represent- 
ing 3'6d. per train mile, is traceable to the power station, which is 
thus seen to absorb about 15 per cent. of the receipts. Coal and 
core have cost 0°52d. per train mile ; that is to say, about 14 per 
cent. of the power station expenditure, and about + per cent. of 
the total expenditure. According to Mr. 8. b. Cottrell’s paper 
read before the British Association last September, about 4:29 
Board of Trade units are required to be generated for each train 
mile. Accordingly, says The Electrician, the cost of fuel on this 
line only amounts to about O0°l2d. per unit--an amazingly low 
figure. 

Ar the Brighton Dome, on Saturday, the 13th inst., 
Sir Allen Sarle, secretary and general manager of the London, 
Brighton, and South Coast Railway, was presented with an 
illuminated address by the employés of the company in recognition 
of his having been mainly instrumental in bringing to a satisfactory 
conclusion the movement, set on foot about two years ago, for 
sgcuring an — of privilege tickets over the various 
railway systems of Eng and and Wales, Lord Cottesloe (chairman 
of the directors) presided, and there were on the platform J ady 
Cottesloe, Sir Allen and Lady Sarle, the Mayor of Brighton, Sir 
Joseph Ewart, Sir Arthur Otway, Mr. Loder, M.P., General 
Cavenagh, and the Town Clerk of Brighton (Mr. F. J. Tilstone). 
The Dome was crowded with employés from all parts of the 
London, Brighton, and South Coast line. 


THE ¢ 


States W 
Decembe 


A rarLway accident occurred at Rothbury, Northumber- 
land, cn Saturday n’ght, in which two persons were killed and several 
others seriously injured. Rothbury is a small agricultural town 
and health resort at the terminus of a branch cf the North British 
Railway, which connects with the North-Eastern main line at 
Morpeth. On Saturday an excursion train was run from Rothbury 
to Newcastle. The train left Newcastle on the return journey at 
7,15 and arrived at Rothbury at 10.20. Many people were waiting 
on the platform, and they were startled as the train was about to 
enter the station to see the carriage next the engine leave the line, 
the engine having, it is stated, suddenly come to a standstill. A 
signalman was waiting at the foot of the stairs leading to his cabin 
to receive the ‘‘ tablet” from the engine driver, it being a single 
ling, The carriage was jerked against the cabin, and the signal- 
man escaped by running up the stairs. The next moment the place 
where he had been standing was covered with the wreck of the 
carriage which collided with the cabin and overturned, the ground 
and rails being torn up, and portions of the carriage embedded 
deeply in the earth, 

A RETURN has just been issued as a Parliamentary 
Paper, showing the numbers of servants reported to the Board of 
Trade by certain specified railway companies as having been killed 
and injured by accidents in which the movement of vehicles was 
concerned, during 1593, 1894, and 1895; the computed number of 
servants on each railway on December 31st in each of those years ; 
and the proportion between deaths and injuries and the number 
of servants. The railways named in the return are the Great 
Eastern, Great Northern, Lancashire and Yorkshire, North- 
Eastern, London and North-Western, Midland, Great Western, 
London and South-Western, South-Eastern, London, Brighton, 
and South Coast, Caledonian, North British, and Highland. In 
1893 the computed number of persons employed on December 31st 
was 381,626 ; the number killed, 460; injured, 2631; proportion of 
killed to employed, 1 in 829; proportion of injured to employed, 
lin 145, In 1894 the computed number of persons employed on 
December 31st was 381,626, the number killed, 479; injured, 2711; 
proportion of killed to employed, 1 in 796 ; proportion of injured 
to employed, 1 in 140. In 1895 the number of persons employed 
on Dacember 31st was 465,112; the number killed, 442; injured, 
2654 ; proportion of killed to employed, 1 in 1052; proportion of 
injured to employed, 1 in 175, 


At the half-yearly meeting of the shareholders of the 
Lancashire and Yorkshire Railway Company, held at the offices cf 
the company, Manchester, the chairman, Mr. (ieorge J. Armytage, 
in moving the adoption of the report, said the company had earned 
for 1896 a dividend equal to 52 per cent. on the year, the like of 
which they had not seen since the year 1880, At present the amount 
of capital chargeable to revenue was £63,821,969. They had 
expended on capital account for general purposes during the half- 
year £219,869, which was £25,453 less than the estimate sanctioned 
at the last half-yearly meeting. On new works they had expended 
£104,047, chiefly on the completion of the new lines at Poulton, 
the extension of the carriage works at Newton Heath, a large 
hew engine shed at Wakefield, and the Ship Canal branch, which 
latter was progressing very satisfactorily. With two slight excep- 
tions, there had been an increase in each branch of the revenue. 
The company had carried during the half-year 27,748,854 pas- 
Sengers, exclusive cf season ticket holders, which was an increase 
of 1,171,728, or 4°41 per cent., and was the greatest number they 
had carried in any one half-year. There was a decrease in the 
number of first-class passengers of 5378, Inthe second class there 
Was a decrease of 14,807 passengers, and a decrease in money of 
£821, and in third class there was an increase of 1,191,913 in 
numbers, and £28,881 in money. In merchandise they had an 
Increase of 45,567 tons, and £25,192 in receipts. In minerals 
there was an increase of 85,251 tons and £11,433, and in coal and 
coke an increase of no less than 257,637 tons and £18,235, the total 
tonnage conveyed being 10,101,641 tons. This again was the largest 
tonnage ever conveyed in any one half-year in the history of the 
company. Their expenses per train mile were 3s. 1‘60d., as against 
3s, 1°73d, in the corresponding period. 
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NOTES AND MEMORANDA. 


THERE were seven petroleum wells in operation in 
Prussia in 1895, producing 1612 metric tons of oil, valued at 185,784 
marks, Four asphalt mines produced 14,391 metric tons of 
asphalt, valued at 178,635 marks, 


Tue death of Professor Galileo Ferraris, of Turin, has 
been announced, He was a prominent representative of Italian 
electrical science, and his somewhat sudden death will be a notable 
loss to the University of Turin and to scientific circles generally 
in Northern Italy. 


Mr. Munpetia has asked the President of the Board 
of Trade in the House when he proposed to introduce the Bill of 
last session for the legalisation of the metric system of weights 
and measures. Mr, Ritchie said he was unable at present to fix 
, date, but hoped the introduction of the Bill would not be long 

elayed. 


AccorpInG to the Consular Report, the exports of 
copper from Mexico in 1895 amounted to 20,101 tons, valued at 
£361,695, as against 8317 tons, with a value of £140,842 in 
1894, Almost all the copper produced in the Republic is sent to 
England. 7 value per ton, as given in the official returns for 
1895, is £18. 


Tue annual report of the Société Industrielle du Nord 
de la France contains a paper by the I’rench engineer, M. Dabreuil, 
upon ‘‘ Belt and Rope Transmissions.” The velocity for ropes he 
prescribes as not less than 8 metres nor more than 25 metres, 
while for belts it may be as low as 3 metres and not higher 
than 20 metres. 


In order to further develope the Russian petroleum 
industry, and to enable it to better meet foreign competition, the 
Russian Government has reduced the oil freight rate on the 
Transcaspian railway from 19 kopeks to 9 kopeks per pood. As in 
1895 petroleum products of the value of 50,000,600 roubles were 
transported by this railway from Baku to Batoum, this reduction 
would mean a saving of 5,000,000 roubles a year to the oil trade. 


Tuer weekly return of births and deaths in London and 
in 32 other great towns, issued by authority of the Registrar- 
General, states that the deaths registered last week in 33 great 
towns of England and Wales corresponded to an annual rate of 19°6 
per 1000 of their aggregate population, which is estimated at 
10,992,524 persons in the middle of this year. The deaths 
registered were highest in Piymouth, where they corresponded to 
an annual rate of 26°3 per 1000, and lowest in Croydon and Cardiff 
with 12°5 and 12°6 per 1000 respectively. 


AccorpinG to Captain W. H. Jaques, of the U.S. Navy, 
the Americans count as commercial commodities armour having 
10 per cent. greater resistance than in 1895 ; heavy ordnance giving 
service velocities of 200ft. second higher; and armour-picrcing 
projectiles that, to be accepted, must perforate a thickness of 
nickel-steel carburised armour equal to their calibre. The follow- 
ing are the United States requisites in a 3in. test piece for nickel- 
steel tubes for cannon of 8in. calibre and over :—Tensile strength, 
90,000 lb. per square inch; elastic limit, 56,000 lb. per square 
inch ; elongation, 20 per cent.; contraction of area, 40 per cent. 


Tue short-leaved agave, known in Mexico as irtle or 
lechugilla, which is found growing wild in most of the central and 
northern States of the Republic, yields a short and stiff fibre, 
which is used in the manufacture of cheap scrubbing brushes, and 
for other purposes where a substitute for animal bristles is required. 
About 60 per cent. of this fibre is exported to the United States, 
and the remainder in nearly equal proportions to England and 
Germany. ‘The export in 1895 was valued at £59,973. The price 
at which it is set down in the returns is barely over £10 per ton. 
In April last the London quotation was from £15 to £21 per ton, 
according to quality. 


Mr. G. Gurrs, of Middlesbrough, has recently taken 
out a patent for ‘‘ Improvements in the manufacture of Cast Steel 
and Homogeneous Iron.” An ordinary open-hearth steel-melting 
furnace is lined on its bottom and sides with a rich natural or 
artificial iron oxide on a silicious or magnesia foundation. If a 
granulated iron ore be used, it is damped with brine to ensure a 
caked and solid bottom. The furnace may be charged with crude 
pig iron, either cold or run in fluid, and the temperature is high 
enough to maintain the charge in the liquid state after its con- 
version into steel, which after tempering with ferro-manganese or 
ferro-silicon, is run off into ingots. It is stated that crude pig iron 
containing much or little phosphorus may, with equal advantage, 
be boiled, as described, on a rich iron cinder bottom. 


CONCERNING the comparative merits of rope and belt 
transmission, M. Dubreuil says that experiments have proved 
that ropes and belts absorb about the same amount of power. 
Other circumstances, on the other hand, appear decidedly favour- 
able to the ropes. In rope transmission several pulleys can be 
driven from one and the same driving pulley. The motion of 
ropes is much smoother than that of belts, and is noiseless, and 
owing to their elasticity ropes tend to absorb the variations in 
speed or power of the engine, so that the driven pulleys are not 
affected by them unless the variations are excessive. As frictional 
resistance is much greater in the grooves of rope pulleys than on 
the surface of belt pulleys, ropes slip much less than belts, so 
that the tension may be very much reduced, and with it the wear 
and tear on the bearings, 


In a French contemporary, M. Levat recommends the 
use of carbolic acid for tempering steel tools. In testing two cold 
chisels, he tempered one in water, the other in a svlution of 
cearbolic acid, after both had been heated to a cherry red. The 
chisels were set to work on extra hard wrought iron. The one 
tempered in water became notched after a short time, the one 
tempered in carbolic acid remained perfectly intact. The second 
test was made with two tga steel bars, which were heated to 
white heat and tempered in water and carbolic acid respectively. 
The bar tempered in carbolic acid showed a much finer fracture, 
which reflected like a mirror when filed. The carbon contents were 
not increased, but in the bending test the bar tempered in car- 
bolic acid showed more elasticity and pliability than the other, 
while its hardness made it most suitable for tools, 


In a further patent granted Mr. Gjers, and dated 
January 2nd, 1896, an improved duplex furnace is described, 
consisting of two open-hearth furnaces, arranged at a small angle 
side by side, connected at the rear ends by a semi-circular flue, 
and having a combustion chamber in front of each furnace, each 
chamber being surmounted by a regenerator, preferably of the cellu- 
lar type, with reversing mechanism. The bottoms and linings of 
the furnaces may be of iron oxide, or they may be of acid or basic 
material, A fan is used to supply a mild air blast. In working, 
the hot gases from one combustion chamber pass into the corre- 
sponding furnace, melting the material upon the bed, and then 
traverse the connecting flue and melt crude pig iron on the bed of 
the second furnace, whilst the charge in the first furnace is being 
converted into finished steel. The fire gases then pass through the 
second combustion chamber, in which the fuel has been allowed to 
burn low, and through the regenerator above, which they heat, 
whence they have exit to a chimney. The reversing takes place 
when the crude pig iron has been brought to the melting stage in 
one furnace, and the finished steel been tapped from the other 
furnace. A modified duplex furnace is also shown, in which each 
combustion chamber is provided at its forward end with a number 
of passages through which producer or other combustible gas can 
be admitted from an underground gas flue, thus dispensing with 
solid fuel without disturbing the general arrangements, 





MISCELLANEA, 


Ir is officially announced that Lord Salisbury has just 
received a dispatch from our Acting Consul-General at Christiania, 
stating that a notice has been — inviting tenders for the deli- 
very during the present — 8000 tons of coal in Christiania, for the 
use of the Norwegian State Railways. Tenders must be sent in 
sealed envelopes marked, ‘‘ Lokomotivekul,” to the office of the 
main line—‘* Hovedbanens Contor”—where they will be received 
up to March 12th, and such further particulars as have reached the 
Commercial Department of the Foreign-office may be seen there 
any day. 

Tue Institute of Mechanical Engineers will hold its sum- 
mer meeting this year in Birmingham, and as it is the jubilee of the 
Institute a special interest attaches to the occasion. The Insti- 
tute originated in Birmingham in 1847, when the office of president 
was held by George Stephenson. It is most appropriate, there- 
fore, that this year’s gathering should take place in the capital of 
the Midlands. The meeting will begin on Tuesday, July 27th, 
and will last over Friday, the 30th. On the morning of opening 
the Lord Mayor will receive the members at Mason College. The 
programme will include visits to important Birmingham and dis- 
trict works, and there will also be a round of festivities and 
excursions, 

Ata meeting of the Manchester Association of Civil Engi- 
neering Students, on Wednesday last, Mr. C.S. Allott, M. Inst. C.E., 
presiding, Mr. R. H. Garvie, Stud. Inst. C.E., read a paper on the 
reconstruction and erection of Latchford Lock gates. The author 
opened with a general description of the locks, showing how the 
accident to the gates occurred. The raising and removal of the 
damaged gates from the lock, and the slipway and plant used in 
hauling ashore, were then dealt witb, after which an account was 
given of the repairs and reconstruction and the removal of the 
gates back to the lock and re-erection in position, the apparatus 
used being fully described. The | ay gd concluded with a general 
account of the methods employed in removing the upper gates 
from the lock to the gate shed. A discussion followed, in which 
Messrs. W. H. Hunter, Lawrance, and Godfrey took part, and 
the meeting closed with the usual vote of thanks, proposed by 
Mr. G. G. Lynde and seconded by Mr. Watson. 


A DEEPER entrance to New York harbour is recom- 
mended by Col. G. L. Gillespie, Engineer Corps, U.S.A., in a late 
report to the Secretary of War, upon the need and cost of a 35ft. 
channel at low-water. There has been since 1891 a continuous 
waterway, from the Narrows to the Atlantic, 1000ft. wide and 30ft. 
deep at mean low water, as provided for in the River and Harbour 
Act of 1884. But the average draught and tonnage of steamers 
coming to this port have progressively increased within the last six 
years; and the average draught of outgoing; loaded steamers is 
now 27ft. The draught of some of the larger vessels has reached 
30}ft. on their outward passage. As these vessels should have 2ft. 
to 3ft. of water under their keels, a depth of 35ft. is urgently 
needed, and the improved channel should be wider than 1000ft., 
owing to the increased length of steamers, The estimated cost for 
deepening and enlarging the channel to widths of 1000ft., 1500ft., 
and 2000ft., is given as 1,740,000 dols., 2,772,000 dols., and 
4,180,000 dols, respectively, all to be 35ft. deep at mean low water. 

Aw alarming accident happened at Accrington one day 
last week. A large steam boiler, nearly 40ft. long, weighing over 
30 tons, was being drawn along the main road between Accrington 
and Clayton-le-Moore by two powerful traction engines, and when 
ascending a steep incline, known as Milnshaw Brow, the chains 
connecting the engines with the bogie broke. The scotches failed, 
and the boiler began to back down the hill. The ascent had been 
watched by a large number of people, and when the boiler was 
seen to break away the utmost consternation prevailed. A steam 
car was coming up the road, but fortunately the driver reversed 
his engine, and backed down the incline as fast as he could. The 
ponderous boiler continued its downward course, gaining speed 
every yard. The road is lined on each side by good houses, and 
at the bottom of the brow is spanned by the arches of the Lan- 
cashire and Yorkshire Railway. The destruction of a row of 
houses or the railway arch seemed inevitable, until one of the 
wheels of the bogie skidded the edge of the footpath on the left 
side of the road, with the result that the mighty structure was 
turned into a side street, and brought to a standstill by being 
blocked against the footpath adjoining a private residence, No 
serious damage was done. 

Active and organised efforts are about to be made to 
obtain from many of the state legislatures of the United States 
laws requiring stationary engineers and those in responsible charge 
of steam boilers and steam machinery, which by incompetent 
management may endanger the public, to be examined and 
licensed. Such laws are now in force in three of the states—Mas- 
sachusetts, Minnesota, and Montana. The engineers of New York 
and Connecticut have just held state conventions, adopted a form 
of law, and arranged for its presentation to their legislatures. 
Maine, New Hampshire, and Rhode Island already have the sub- 
ject under consideration, and movements are being made in the 
same direction in some of the western states. The Bill which has 
been adopted by the New York and Connecticut engineers makes 
it unlawful to employ any person or for any person to serve as 
engineer or attendant upon a steam boiler or steam engine in 
operation who has not been inspected with reference to his ability 
to handle that particular p'ant, and given a certificate to that 
effect. Any man who can show the inspector that he is a safe 
person to be in charge of the plant he desires to run, can have a 
licence. In order to ‘earn the feeling of the Massachusetts 
manufacturers towards the law, which has now been in force some 
two yearsin that State, a thousand letters were sent among the manu- 
facturers of Massachusetts asking if the law had been in any way 
inimical to their interests, and if the manufacturers of other States 
have anything to fear from the passage of similar measures. The 
responses, states our American contemporary, Power, are almost 
unanimous in their approval of the measure, and many representa- 
tives of large manufacturing interests declare that the manufacurer 
is one of the largest beneficiaries under the law. 


A LECTURE was delivered at the Royal Institution on 
Friday last by Professor John Milne, F.R S., on “Recent Advances 
in Seismology.” The lecturer spoke of the great strides which have 
been made during the past eight yearsin the knowledge of tke 
cause and duration of earthquakes, and described the various 
instruments now used for recording earth movements. He observed 
that only recently an earthquake was looked upon simply as a 
transient phenomenon lasting a few seconds, or at the most two or 
three minutes, whilst now, by the aid of the seismograph, it was 
possible to discover and record all the tremors prelimi to and 
following an earthquake. A large number of the residents in 
Japan, where upwards of 1000 earthquakes a year were recorded, 
were now seized with a desire to study seismology, and one result 
of that eagerness would be to revolutionise the study of earth- 
quakes throughout the world. So far had the Japanese advanced 
in a scientific knowledge of the subject that they had now entirely 
altered the character of their buildings so as to considerably 
mitigate the loss arising from earthquakes. This desire to study 
seismology had been encouraged by the Japanese Government, 
which had liberally subsidised a committee to carry on experi- 
ments throughout the country with regard to earthquakes and 
earth movements. Among other matters, the lecturer mentioned 
that an earthquake could be felt at any spot in the earth, and that 
from his residence in the Isle of Wight, with his most improved 
instruments, he had been able to take records of two of the most 
destructive earthquakes which had taken place last year in Japan. 
In one case he secured a record and predicted that an earthquake 
would be found to have occurred in Japan at a certain time, and 
in the result his prediction was verified, his only error being that 
he was one minute out, 
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IMPORT DUTIES IN FOREIGN COUNTRIES ON DYNAMO-ELECTRIC MACHINERY AND ELECTRIC LAMPS. 


THE following statement, showing the rates of 
India, has recently been prepared by the Board of Tr 








import duty leviable on dynamo-electric machinery and electric lamps in the principal European countries and 


ade :— 











Countries and tariff classification. Rates of duty. English Countries and tariff classification. | Rates of duty. | English 
‘ equivalents. equivalents, 
Cwt. | Cwt, 
Austria-Hungary :— ee ee ey ee Holland :— £os d, 
Dynamo-electric machines 100kilos. 500) O 5 1 Dynamo-electric machinery ...0 4.0 66. eee cee ee eee Free Free 
Electric lamps ... ... .. > 50 00 2 10 10 Electric lamps and appliances for electric lighting not furming 
Belgium :— part of the machinery ... Sie RO Ase. ses ans) “ae S| Oa, 5 p.c. ad vul 
Dynawo-electric machinery : [taly :— j 
The duties are assimilated to those on machines and Dynamo-electric machines— lire ct. 
machinery of all kinds which are— fr. ct Weighing up to 1000 kilos... 10) kilos, 25 00 010 2 
Machinery of castiron... ... ... ... - 2 00 0 0 9 Weighing more than 1000 kilos; wwe ” 16 00 0 6 6 
Machinery of wrought iron or steel ... 4 00 ies Get * Detached parts of dynamo-electric machines... ... ... .. ” 25 00 010 2 
Machinery of copper or other metal se 12 09 0 4 104 Electric lamps of bronze, brass, steel, or iron ... ” 30 00 o i 2 
ects. Ay ae ae 10 p.c. ad val. 10 p.c. ad val. Do., do., of other materials ... ... ... ... According to ma terial of whic! 
Bulgaria ... 104 pe. ad val. | 104 p.c. ad val. ma’ le. 
Denmark :— kron. ore Norway :— 
Dynamo-electric machines .. ... 1... 1. ue ve es Pund*® = 0: 025 0 2 4 Dynamo-electric machinery ... Free Free 
Electric lamps ... : ... According to materjial of which com Electric lamps ... i According to me torial of which 
France :— posied, chiefly made, 
Dynamo-electric machines weighing— Portugal :— : 
5000 kilos. and more, containing at least 50 per cent. of fr. ct. Electric apparatus and machinery for whatever purpose 30 p.c. ad val. 30 p.c. ad vy! 
MRE des er wre ke a Roe. ae Gls aden COO OD O 4 104 OUND. nn cae. ass, nc. (See fone udp | oon gered According to mo '‘eria! of which 
5000 kilos. and more, containing less than 50 per cent. of ms ie, 
Ee Si aed ge een a 20 00 Or S48 Roumania :— lei. b 
From 2000 to 5000 kilos., containing at least 50 per cent. Dynamo-electric machines aie _ Free _ Freee 
LS eae Oe ee nee - 18 00 o 7 4 Electric lamps .| 100 kilos. 50 00 tO 
From 2000 to 5000 kilos., containing less than 50 per cent. Russia :— rbls. cop 
SIRI Seas) vax” Dacgi) akg Sake) his, Macy Uikdas. Dts a 20 00 o 8 -2 Dynamo-electric machines of all kinds Poud 1 40 033 9 
From 1000 to 2000 kilo:. re 2000; 0 8 2 Electric lamps ... Peainh hades Dare ” 6co,; 219 1 
From 50 to 1000 kilos. ... 30 00 0 12 2 Spain :— pes. ct. 
sp a oan ee a ee eieeee 8000; 112 6 Dynamo-electric machines... 1.0... ese cee ee vee ees) 1OOKilos, 1850) 0 7 6 
Conductors for dymano-electric machines and detached pieces, Electric lamps, chargeable as ordinary lamps according tc 
such as metal coils, surrounded by insulated copper, worked material of which composed, as follows :— 
parts of copper weighing less than 1 kilo., numbered and ee Ae ina ee a: ” 155 00 2 10 0 
marked, fitted together or not for electric machines 8 50 0 3 4 
weighing— Of cast iron “3 to ) 
More than 2000 kilos... ve 35 00 014 3 17 50 0 7 
From 1000 to 2006 kilos... 4000, 0 16 3 f 2500; 0 10 2 
From 200 to 1000 kilos, ... 3 45 00 018 3 Of wrought iron... ) to_ to 
From 1 to 200 kilos... is 60 00 : 2 8 \ 36 00 0M 8 
Less than 1 kilo. es 7500; 110 6 Of tin-plate... ” 5000; 1 0 4 
Electric lamps— { 37 50 0 15 
Incandescent lamps of glass— Of other common metals... + to to 
With their mountings... “ 35000 7 2 3 \ 4500 0 18 3 
Not with mountings... we 70000; 14 4 6 ; 50 CO bP o,)-a 
Are lamps (regulators)... a 60 00 eo S Of glass and crystal ... es to to 
Germany :— 110 00 2 4 9 
Dynamo-electric machines (so far as they cannot be described ( 37 50 015 3 
as ‘ Lokomotiven ” or ‘‘ Lokomobilen ”)— mks, pfs. Of earthenware ... “3 _ to to 
Preponderating material being of cast iron 300 0 1 6 Lazo oo, 2 8 9 
Do., do., wroughtiron ... ... ... 5 00 . ét 52 50 + a oa 
Do., do., of other common metal ... 8 00 0 + OF Of porcelain { to to 
Electric lamps— 120 00 2 8 9 
Incandescent ((fluh) lamps of glass in conjunction with Sweden :— kron. ore 
other materials, so far as the same cannot be classed as Dynamo-electric machinery 10 p.c. ad val. 10 p.c. ad val, 
hardwares, &c., with the exception of cases in which Electric lamps ... ... ... Kilog. 1 50 4 4 8 
cavetcapagenlieie when, oraca, OE ee ae és 2400 O12 2 Switzerland :— ; fr. ct. - 
Electric arc (Bogen) lamps and other electric lamps  ... According to material of which com-/ Dynamo-electric machines 100 kilos, 4 00 01 & 
Greece :— posed. Electric lamps ... ... ... ” 6 00 O 2 oF 
Dynamo-electric machines Free Free Ce) es 8 p.c. ad val, 8 p.c. ad val, 
Electric lamps— dr. 1. United States :— . 
wo oe Se ea ee emer ee Pe Yo 1 00 1 12 0 Dynamo-electric machines 35 p.c. ad val. 35 p.c. ad val, 
ee ee 100 okes 50 00 0 16 =O Electric lamps, of metal ... 35 p.c. ad val, 35 p.e. ad val, 
If of porcelain, inlaid, coloured, or gilt ... ir 20000 3 4 O Electric lamps, of glass ... 35 p.c. ad wal, 35 p.c. ad val, 


All others _ Ac 





INDIA. 
_ Machinery, namely prime movers, and component parts thereof, 
including boilers and component parts thereof ; also including lomo- 
motive and portable engines, steam-rollers, fire-engines, and other 
machines in which the prime mover is not separable from the 
operative parts, 
Machinery and component parts thereof, meaning machines or 


sets of machines to be worked by electric, steam, water, fire or other | 


power not being manual or animal labour, or which before being 
brought into use require to be fixed with reference to other moving 
parts, and which are intended for :— 

(a) the preparing, ginning, pressing, spinning, weaving, sewing, 
knitting, bleaching, ma dyeing of cotton, jute, hemp, silk, 
wool or other fibres, and any other process intervenii 
between the raw material and the finished product as packe 
ready for the market ; 


cording to mater ial of which made 
Or 10 per cent. ad val. at option of importer. 


(b) the smelting and milling of iron and other metallic ores and 
the manufacture of iron, steel, and other metals ; 

(c) the manufacture of leather, sugar, indigo, silk, paper, soap, 
gas, oil, flour, cordage, rope and twine ; 

(d) the milling of rice ; 

(e) the manufacture of tea in all its stages, from the drying of 
the leaf to its packing for the market, inclusive ; 

(f) the pulping of coffee ; 

(y) printing presses ; 

(4) foundries and workshops of iron and other metals ; 

(2) railway workshops ; 

(j) the refining of petroleum, and the manufacture of vegetable 


ous 
(4) the crushing of bones and bricks 
(1) the manufacture of lac ; 
(m) potteries ; 


(nr) sawmills ; 
(0) agriculture, mining, navigation, dredging, and pumping ; 
(p) such other manufactures and industries as the Governor- 
General in Council may from time to time specify. 
Provided that the term does not include tools and implements to 
be worked by manual or animal labour, and provided also that only 
| such articles shall be admitted as component parts of machinery as 


| are indipensable for the working of the machinery, and are, owing 


to their shape or to other special quality, not adapted for any 
other purpose, 
Nore.—Machinery and component parts thereof made of sub- 
stances other than metal are included in this entry. 
(All the foregoing ure free. ) 
Machinery and component parts thereof not included in the fore- 
going exemptions, 5 per cent, ad val. 








THE INSTITUTION OF CIVIL ENGINEERS. 


COLD STORAGE AT THE LONDON AND INDIA DOCKS. 


At the ordinary meeting on Tuesday, February 9th, Mr. John 
Wolfe Barry, C.B., F.R.S., the President, in the chair, the paper 
read was on “Cold Storage at the London and India Docks,” by 
Mr. H. F. Donaldson, M. Inst. C.E. 

After a brief mention of the methods of importing meat for 
consumption in England, including the shipment of live stock for 
immediate slaughtering and of meat in a chilled state as dis- 
tinguished from frozen meat, the author traced, from the com- 
mencement of the experimental stage in 1881, the progress in the 
accommodation of the frozen meat trade in the port of London. 
The work had been carried on—first by the London and St. 
Katherine and the East and West India Docks Companies, and 
subsequently by the London and India Docks Joint Committee, 
which came into existence in 1889—in the construction of receiving 
chambers at the Royal Victoria Dock, and, later, at the South 
West India Dock. 


The first experimental chambers at the Royal Victoria Dock had | 
been constructed in 1881, but they were discarded, and improved | 
buildings, insulation, and machinery had been adopted in 1887. | 


These buildings consisted of two floors, each about 10ft. high, 


arranged with chambers on each side of the engine-room, which | 


was placed in the middle. One end of the buildings abutted on 
the quay on which the meat was discharged from vessels, They 
were further supplied on each side with platforms generally used 


for receiving meat from the quay, and for the discharge into rail- | systems, 
way wagons of meat for despatch to the various centres of | 


consumption. 

The end remote from the water-side was provided with a 
platform for the delivery of meat into carts for transport into the | 
meat market or for delivery by road. The side platforms were 
also supplied with small lifts by which the upper chambers were | 
charged, curved rails being fitted at the top to automatically | 
discharge the load when the ram of the lift arrived at the end of | 
its stroke. The flooring of the ground floor was a few inches only 
above the normal level of the ground or rail-level. Entrance to 
the chambers was obtained through small doors opening into 
lobbies at the level of the ground floor, from which evtinery 
insulated doors opened into the chambers, and by these means the 
rise of temperature through the opening of the doors to the outer 


| of materials adopted. 


| air was reduced toa minimum ; the coldest air remaining in the 
trough or tray, between the sill-level of the entrance door and the 
ground-level, 
could be entered from one outer door, 
The meat was received and delivered through portholes, about 
4ft. 6in. above the ground-level and lft. 6in. above platform-level, 


made of two sizes, one inside the other, the larger orifices being | 


used for quarters of beef, and the smaller for frozen sheep. 

An account was also given of the construction of stores at the 
North Quay, West India Dock, and at the cold store which had 
been built and equipped at West Smithfield. The total storage 
capacity now in use by the London and India Docks Joint Com- 


mittee was, at the Royal Victoria Dock, 926,604 cubic feet ; at the | 
South West India Dock, 50,000 cubic feet ; at the North Quay, | 


West India Dock, 378,613 cubic feet; and at West Smithtield, 
365,717 cubic feet. It had been found that, allowing for such 
| gangways as were necessary for the manipulation of the meat, the 
storage capacity of the chambers, dependent upon the numbers 


| 3°8 cubic feet per carcase of sheep. If the parcels were large 3:5ft. 
might be safely taken, if the parcels were small 3°8 would be more 
suitable, 

| In dealing with the insulation, the author indicated the 
| steps which had led from the experimental stage to the present 
fairly satisfactory arrangements as to the thicknesses and classes 
He further described the mechanical 
arrangements of the machinery in each case, the details of which 
varied in accordance with the method required by the respective 
These systems included the dry-air machine, constructed 
by Messrs. Haslam, of Derby ; the ammonia machine, of the de 
la Vergne type, with brine conveyors in the chambers, the 
machine itself being also constructed by Messrs. Haslam ; and a 
carbonic-anhydride machine, constructed by Messrs, J. and E, 
Hall. The first was in uniform use at the Royal Victoria Dock 
and at the South West India Dock, the second at the new store on 
the North Quay, West India Dock, and the third at West Smith- 
field. Particulars of interest were given as to the practical 
efficiency of the various systems. 

Other machinery which had been found necessary at each store 
was mentioned, and, where necessary, described, special mention 
being made of the tipping-lift designed by the author, which had 
performed excellent work, and also of the electric thermometer, 
devised by Mr, C. E, Vernon, which had given very good results, 


The lobbies were so arranged that two chambers | 


and sizes of the parcels of meat, ranged between 3°5 cubic feet and | 


| and enabled the engine driver to check the temperature in each 
| chamber without leaving the engine-room. 
The author had made several trial runs of six hours each at the 
| Victoria Dock, North Quay, West India Dock, and West Smith- 
| field, to obtain comparative results as to ordinary working 
| expenses ; the conditions, however, ruling at each place varied 
widely. Making allowance for those considerations, he had found 
| there was little difference in the actual cost of working the three 
| types of machines, which worked out to between 4d. and 44d. per 
| 10,000 cubic-foot degrees, It was not possible to make the trials 
| upon precisely identical lines, as such a state of things could only 
| be obtained by having no meat in the chambers and other circum- 
stances which the exigencies of busi would not allow. 

The paper was iliustrated by numerous drawings showing the 
| general arrangements of stores, the general details of insulation, 
arrangement of freezing machinery, and other details of the plant. 











ENGINEERING Society, K1na’s COLLEGE, LONDON.—At a general 
meeting, held on Tuesday, February 9th, the vice-president in 
the chair, the president, Mr. Simpson, read his presidential 
address, which consisted of a paper on the South London Electric 
Railway. The author first explained the reasons which led to its 
construction, and how it had at first been intended to be a simple 
tunnel for street traffic. He then pointed out the advantages of 
deep-level tunnels, and described their construction. The con- 
struction, working, and maintenance of the railway having been 
fully described, the meeting terminated in a discussion, in which 
many gentlemen took part. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. — 
The seventh annual dinner of the Association was held at the 
Grand Hotel, Colemore-row, Birmingham, under the presidency of 
the president (Mr. Job Cox), and Mr. J. J. Inniss, the vice- 

resident, occupied the vice-chair. There was a large attendance. 

e secretary (Mr. L. O’Brien) read the annual report, which 
stated that during the past year 36 new members had been enrolled, 
8 honorary members and 28 ordinary members ; the total member- 
= now being 6 life hono’ members, 31 honorary, and 144 
ordinary members, a total of 181. The balance-sheet showed a 
total income for the year of £243 17s., expenditure £182 0s. 84d., 





and a balance on the year’s sanay be £61 163. 3}d., a total sum 
of £174 14s, 24d. now standing to the credit of the Association. 
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MILL’S WATER-SEALED 





3.5, Are ho” ow spindles through 
which the water is admitted 
HAULH Ave the holes through which 
the water escapes over the valve. 
Pisa passage or spout by which the 
overflow water runs from the valve 
to the lower seat and from thencg 
into a return pipe to cooling pond. 


FURNACE VALVES 
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MILL'S WATER-SEALED FURNACE VALVES. 





Tue accompanying engraving illustrates a new valve 
suitable for regenerative furnaces, now being introduced by 
the makers and sole licensees, Messrs. Head, Wrightson, 
and Co., Thornaby-on-Tees. It will be seen that the valves 
are water-sealed, and that the water keeps them cool, and so 
prevents warping and distortion. The engraving is self- 
explanatory ; the fact that the valve is being introduced by 
a firm of such large experience in furnace work is large 
testimony in its favour. 








THE MANCHURIAN RAILWAY. 





THe Times correspondent, writing from St. Petersburg, Febru- 
ary 5th, says: —A commission of engineers now holding sittings here 
for the purpose of discussing technical questions concerning the 
construction of the Manchurian railway under the presidency of 
the chief engineer, M. Yugovitch, will leave St. Petersburg for 
Manchuria about the middle of March. The rest of the year will 
be spent in completing surveys. There will be considerable work 
in tunnelling at both ends of the line, especially on the eastern 
section towards its junction with the Ussuri branch of the Siberian 
railway. Although the articles of association fix next August as 
the latest time for beginning work, the actual construction of the 
line is not likely to be commenced before 1898, The Eastern 
Chinese Railway Company are contracting for about 15,000 tons of 
rails annually during six years, and will probably order several 
steamboats and a large number of barges for the river Sungari. 
The increased number of boats belonging to the two Amur steam- 
ship companies are still unable toe cope with all the demands 
created by the new situation. The Sungari, if not too 
shallow for heavy goods, would be the best channel for 
transporting railway material from the Amur on to the route 
of the line through Manchuria. If possible the Manchurian 
line will be begun at both ends, but unless the Sungari 
can be used as suggested there will be some difficulty 
in getting the necessary material on to the spot, especially 
as the Transbaikal section of the Siberian Railway, of which 
the Manchurian line will be a continuation eastwards, will not 
be completed for some time to come. It will be easier provably 
to transport the rails and begin from the eastern end at Nikolsk. 
A sufficient number of native labourers, it is expected, will be found 
in the country at very cheap rates. In all probability the survey- 
ing and working parties will be escorted by Cossacke, In fact, 
travellers from Siberia report that Cossacks have already been seen 
in the frontier settlements on Chinese territority. The company, 
however, say they will have no need of Cossacks unless their rights 
and property are seriously endangered and the police force which 
they are now taking steps to enrol prove unequal to the occasion. 

Other travellers’ stories bear upon some kind of projected rail- 
way from Kiakhta, which would be far more important and profit- 
able for strategical and commercial reasons, but we may assume 
that the Russians will have enough to do for the present with the 
line they have already undertaken to build. There is certainly 
an idea entertained on the Chinese side of effecting a junction 
between the Chinese railway running to the Manchurian border 
near the Gulf of Pe-chi-li and the Russian line from Siberia. It 
must be borne in mind that no one has yet seen the text of the 
contract made between the Chinese iovernment and the Russo- 
Chinese Bank, which may or may not contain more than has 
been only incidentally disclosed by publication of the charter 
granted by the Russian Government to the railway company 
tormed by that bank. Whether or not that contract was a tripar- 
tite agreement in which the Russian Government also took part, 
as some persons are inclined to believe, there is no doubt that the 
disclosure of so much of its contents as appeared necessary was 
calculated to discredit the alleged treaty between the two Govern- 
ments, and the latter as published in the English Press is now 
commonly regarded here as the draft of a compact solicited but 
never really concluded, 

In regard to a remark some time ago in the J'imes as to the 
reduction of duties made by China for the benefit of Russian 
importers 774 the Manchurian Railway, it is pointed out that it is 
a mistake to suppose that the favoured-nation clause will entitle 
other nations to claim a similar privilege. This advantage is given 
by China to the Chinese Eastern Railway Company—a private 
association—and not to the Russian Government. e reduced 
duties, besides entire exemption for transit goods, are simply for 
overland imports, and other nations may enjoy the same if they 
panes themselves towards China in similar circumstances. lf 
need, We may suppose, made a railway into China from Burma 
¢ © might demand the same reductions ; but in China, as well as in 
Paap. land imports are taxed differently from those received at 
F © seaports, where all nations in this respect are treated alike. 
‘sepia, tea imported into Russia overland through Kiakhta 
Th , arged with 25 per cent. less duty than tea entering Russia by sea. 
a creisevena differential tariff forthe importation of sea-borne coal, 
z ich is much higher at St. Petersburg and the Baltic ports than at 
ge of the Black Sea. Itis not a Government that is favoured 
u, a reduction. of duties on goods introduced by means of the 

anchurian Railway but a private company. The privilege was 
Ewer in the concession in lieu of a subsidy to help to make the 
M Ke , Prottable undertaking. ‘The Russian vice - president, 
a 7 ets, one of the ablest railway men in Russia, will consider 
Frage 7 the service of the Chinese Government, like Sir Robert 
a that 3 be of the Chinese Customs, I may add, in conclu- 
Viadik Bog Kerbets is also chief director and manager of the 
Pn 4 az Railway Company, which is now extending its iine 

etrovsk along the coast of the Caspian through Derbend to 








3aku, and will shortly begin another most important and difficult 

railway across the mountains of the Caucasus from Kuban district 
to a point on the Black Sea coast near Sukhum Kaleh, thence toa 
junction with the railway of the Transcaucasus from Batum. 
When these two railways are completed the Transcauvasus will 
be directly connected with the main Russian system at both ends 
of the great mountain range abutting on the Black Sea and the 
Caspian. 








THE CIVIL AND MECHANICAL ENGINEERS’ 
SOCIETY. 

THE third meeting of the session was held on the 4th inst. at the 
Westminster Palace Hotel, Westminster, on which occasion Mr. 
W. Cooper Penn, A.M.I.E., &c., of 15, Victoria-street, West- 
minster, read a paper on ‘‘Some Interesting Features of the 
South Wales Coalfield.” Having for many years prior to his coming 
to London been intimately acquainted with the carboniferous 
system of that district, he was able to give the Society some facts 
obtained during that intimate acquaintance with the district 
referred to, and contrasted the present method of discovering coal 
by sinking large shafts, some 16ft. to 18ft. in diameter, backed by 
a possible capital ot £100,000, as against the system that had to 
be adopted by the earlier coal prospectors with slender purses, 
who made themselves acquainted with the stratification. 

They would especially note the position of the tile stones, the 
paving stone, and Pennant rocks, and their varying thickness, the 
Cockshot rock with its quartzeous peculiarities overlying the No. 3 
Rhondda, and other similar rocks overlying the No. 1 and No, 2 
Rhonddas. He also referred to the dirty or sulphur seam above, and 
how it might be traced by the red ochreous oxide of iron water 
flowing from the ‘‘crop” of this seam usually at the side of the 
mountain, and other indications of its presence, not that it wasa 
workable seam—although that had been attempted without 
success—but that by it the position of other seams might safely be 
calculated. Mr. Penn, by maps, diagrams, and plans, gave the 
members a general idea of seams of coal of a later date, and in 
higher altitudes which cropped out at the sides of the mountains, 
and which in the majority of cases had been and are worked by 
adit levels and drifts and shallow pits ; these seams had been so 
largely worked by Mr. Thomas Powell, of the Llantwit Powelis 
and Powells Duffryn Collieries, he pointed out the difficulties of 
working the No, 1 and No, 2 Llantwit coals, which still existed in 
fairly large quantities and of good thickness, but in consequence of 
its being of a friable nature, and having a very bad top, and the 
bottom puckering excessively, it was impossible to work it at a 
profit, excepting perhaps in a few isolated cases. 

Mr. Penn gave reasons for concluding that the Llantwits of the 
Llantwit-fadre Basin, the Llantwits of the Caerphilly Basin, the 
Daranddu Seam, and the well-known Mynyddislwyn Seam were all 
one and the same, though somewhat differently constituted and 
somewhat different in appearance, yet on the whole being very 
similar in appearance and quality ; the latter coal was not so hard, 
and had other minor points of difference, but they were to all 
intents and purposes the same coal, and bore the same relationship 
to the coals below them in the several districts in which they were 
found; there being no paleontological evidence to go by but the 
facts referred to, and the same are evidenced by the later deep 
pits sunk from a level with these once celebrated South Wales 
house coals, to the steam coal seams beneath, there being no 
reason why the house coals should not vary in quality as do the 
steam coals in different districts, though one and the same seam ; 
the steam coals to the north-west of the South Wales coal basin, 
being drier and approaching anthracite—whereas in a diametrically 
opposite direction at the southern side of the basin—they become 
more and more bituminous, and are known as bituminous steam 
coals. In Monmouthshire especially, the coals on the northern 
boundary or crop, are known by entirely different names to those 
at the South Crop of the South Basin, though in one respect for 
commercial purposes it has an advantage, as the coals in South 
Wales are bought by their names, not as in London, where it is 
almost impossible to be served twice alike, although an express 
stipulation may be made to have the same coal that one had before. 
Upheavals and subsequent denudations causing valleys have no 
doubt separated the minor basins—called the Llantwits referred to 
—of the South Wales Coal Basin. Again, in all probability the 
Brithdir Seam, which lies below the Mynyddislwyn, and the No, 2 
Rhondda of the Taff more especially of the Rhondda Valley, are 
the same seam, and also the Tillery in Monmouthshire the same. 
The Rhonddas, in a portion of the Taff Valley, lies below 
Daranddu, but as the Tillery and Brithdir coals are superior to 
the No. 2 Rhondda, they gain by having a different cognomen. 
Most of the seams derived their names from the districts in which 
they were first proved or discovered, and as the upper 4ft. cele- 
brated Welsh steam coal was so named from the fact that it was 
proved 4ft. thick on being first discovered, the 6ft. likewise, and 
also the 9ft., and beneath the lower 4ft.; these coals, as is well 
known, of course lie above the Millstone grit, or as it is also known 
in Wales, the Farewell Rock, i.c., farewell to any more coal. 
Below this, of course, lies the Mountain Limestone. 

It is remarkable how many of the older colliery proprietors and 
a few old colliers were able to read ‘‘ Books in the running brooks,” 
but the present South Wales mining engineer works on very 
different lines, his principal object being to secure his taking as 
near to an existing railway as possible, so as to put the sidings 
alongside, carrying a big shaft down to the steam coal, or as 
nearly thereto as possible, using all reasonable care in sinking 
for the steam coals, He will come upon one or more of 
them during the operation, and often so sure do other specu- 
lators feel, that they proceed to build houses, chapels, and public- 
houses before the coal has been won. The mining engineer would 
have to avoid dangerous faults, those of any magnitude being 








pretty well known; and he would advisedly keep clear of that 
great upheaval known as the ‘‘ anticlinal line,” which runs from 
the eastern side of the South Wales coalfield, across to the western 
into Monmouthshire, though not entirely across it. 

Mr. Penn showed some interesting diagrams of this age up- 
heaval, giving the dip of the strata on the northern side of the 
entail le, and the much more rapid dip on the southern side, 
also a section of the coal seams from and including the Upper 
Rhondda, or bituminous coals, down to and including the steam 
coal measures. Mr. Penn explained that he had been intimately 
connected with a colliery whose taking extended on both sides of 
anticlinal line, and how this great disturbance had played havoc 
with the steam coal measures below, and with more than one 
omeny yet the upper seams had yielded in the same locality 
good returns to those who had worked them. 

No one but the mining engineer and his subordinates know the 
troubles and anxieties of the colliery owners, yet the South Wales 
coalfield had made some men rich, others it had made poor ; 
therefore, if London capitalists were desirous of joining tke 
unhappy band of unfortunates, they should in choosing an expert 
employ a gentleman, conversant with the South Wales Coal 
Measures, or men from the neighbourhood, not engineers, who 
though very able in , their own field, could hardly be safe advisers 
in a district new to “hem. Mr, Cooper Penn showed analyses of 
the celebrated upper 4ft. steam coal, from the colliery owned by 
Sir William Thomas Lewis, Bart., also of Messrs, Cory Bros. and 
Co.’s Merthyr and Aberdare steam coal, and their No. 3 Rhondda, 
and Messrs. Insole and Sons’ steam coal, and their No, 3 Rhondda, 
Messrs. Cory Bros. and Co.’s foundry furnace coke, and an 
analysis of the Glyncastle anthracite coal, and thanked the gentle- 
men for having sent him particulars and these analyses, &c., to 
place before the Society, especially so as these were some of the 
best coals of their respective kinds in the market. Mr. Penn also 
pointed out that there were large tracts of anthracite ccal in 
South Wales undeveloped, and which can be easily won, and no 
doubt as the more bituminous coals become exhausted, means will 
be adopted to burn anthracite with advantage. Its consumption, 
if more generally used in London, would be a boon to its inhabitants. 

The chairman, Mr. Walrond, A.M.I.C.E., Mr. Valpy, M.LC.E., 
Mr. Dadley, A.M.I.C.E., Mr. Brewster, A.M.I.C.E., and others, 
took part in the discussion which followed. A unanimous vote of 
thanks was accorded to Mr. Penn for his very interesting paper. 








THE RoyaL AGRICULTURAL SHOW AT MANCHESTER.—We are 
requested to remind intending exhibitors at the county meeting 
of the Royal Agricultural Society to be held at Manchester next 
June, that applications for space in the implement department at 
that meeting must be made by Monday, March 15th, 1897. Post 
entries may be tendered up to Thursday, April lst, at double fees. 
Entries for the various departments of live stock—horses, cattle, 
sheep, pigs, and goats—must be made by Thursday, April 15th, 
1897, and for poultry and farm produce by Saturday, May Ist, 1897. 

New CHINESE WarsHIPS.—There are now under construction 
for the Chinese Government at the Vulcan Shipyard, at Stettin, 
three new warships of the cruiser class, having each a length of 
328ft. and a beam of 41ft., with a water draught of 1é6ft. 6in., the 
displacement being 2950 tons. They will have no side armour, but 
a steel protective deck throughout their length, of a maximum 
thickness of 2}in. Each vessel will be armed with three 6in. and 
eight 4in. Krupp, and six 1 4in. Hotchkiss quick-firing guns, 
together with six Maxim machine guns. Three above-water 
torpedo tubes will also be fitted to each vessel. The propelling 
machinery, which will be supplied by the shipbuilders, will consist 
of independent sets of triple-exzarsion twin-screw engines, 
designed to develope 8000 indicated horse-power, and to give the 
ships a speed of 194 knots an hour. Bunker capacity will be 
provided in each vessel for 220 tons of coal. 

THE GLASGOW AND WEST OF SCOTLAND TECHNICAL COLLEGE.— 
According to the annual report presented to the tenth annual 
meeting of the Governors, the past year has been more than 
usually interesting in the history of the Glasgow and West of 
Scotland Technical College, as beirg the centenary of the founda- 
tion of Anderson’s College, which received its charter of incorpora- 
tion from the magistrates of the city of Glasgow on 9th June, 
1796. Besides being the oldest member of this composite institu- 
tion, the interest attaching to Anderson’s College—apart from the 
fame of its medical school, now a separate institution—lies in the 
fact that it was the progenitor of mechanics’ institutions ard the 
pioneer of technical education in this country. The growth of the 
institution since its foundation is best exemplitied by the fact that 
the number of subjects taught in the college has risen in the day 
classes from sixteen in 1887 to thirty-nine in 1896, and in the 
evening classes from thirty-four to sixty-five; the number of 
students, from 1793 to 3327; of enrolments, from 2946 to 5061; 
and the amount of class fees, from £2205 19s. 6d. to £4237 18s. 6d. 
In Allen Glen’s School also the curriculum has been considerably 
extended, both on the literary and on the scientific side—the latter 
more especially in the laboratory and workshop courses ; and the 
number of pupils on the roll has risen from 439 to 637. Of course, 
these additions were not possible of attainment in the premises 
taken over by the Governors at the amalgamation, as each institu- 
tion was found to be working under considerable pressure and 
difficulty ; and the increased accommodation now provided has 
cost, in the case of the college, an expenditure of about £6000 on 
alterations and reconstruction of our own buildings, and an annual 
expenditure of £261 for rented premises ; while in the case of the 
school the additions to the building have cost £10,563. 

PRESENTATION TO Mr, ALEXANDER Ross, C.E —As soon as it 
became known that Mr. Alexander Ross had been appointed 
chief engineer of the Great Northern Railway Company, necessi- 
tating his retirement from a similar post on the Manchester, 
Sheffield, and Lincolnshire Railway, his staff on the Sheffield line 
set about to see in what way they could show to Mr. Ross in a 
tangible form the high esteem and affection which all of them had 
forhim. The result was that on Saturday, the 13th February, 
about forty members of the staff waited on Mr. Ross at his house 
at Fairfield, near Manchester, to present to him a water colour 
portrait of his wife. Mr. George Cartwright, C.E., the company’s 
resident engineer at Grimsby Docks, who presided, explained the 
object of the gathering, and referred to the great improvement 
of the line during the time Mr. Ross had been with the company, 
as well as to the improved position of the department generally. 
He said that in Mr. Ross they had had a grand chief, full of kind- 
ness, and a man of very even temperament. He sincerely wished 
both Mr. and Mrs. Ross and their family long life and prosperity, 
and that they might be blest with good health to enjoy what- 
ever might be in store for them in the future. Mr. W. S. 
Butterworth, as the senior member of the department, made the 
presentation to Mr. Ross in a very neat and interesting speech. 
He expressed the deep regret of all the staff at losing their 
respected chief, and in handing the portrait to him he assured 
him that whenever he looked at it he could think that accom- 
panying the picture were the sincere wishes of the whole of the 
staft for the future happiness and prosperity of both himself and 
Mrs. Ross. Mr. Ross in responding referred to the work of the 
department during the six and a-half years he had been engineer 
to the company, making reference to the extension to London 
line, the remodelling of the permanent way, and the strengthening 
of the bridges, particularly the works carried out at the Mottram 
and Dinting Viaducts. He alluded to the usual work done by the 
various members of the department, and expressed his sincere 
thanks for the honour they had done him in presenting to him a 
portrait of his wife, who he need hardly say was also much pleased. 
In concluding, he spoke well of his successor, and wished prosperity 
to all of them. Calls were then made for Mrs, Ross, who briefly 
responded. A vote of thanks to Mr. Cartwright for presiding ter- 
minated the proceedings. We may add that the portrait, which 
gave every satisfaction, was the work of Mrs, Fred Wilkinson, St. 
Ann’s-square, Manchester. 
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LAUNCHES AND TRIAL TRIPS. 


ON Monday, the 15th inst., the ss. Afghanistan, a fine steel 
screw steamer built by Messrs. William Gray and C»., Limited, 
for Messrs. Frank C. Strick and Co., of Swansea and London, left 
the port for ber trial trip. Her principal dimensions are :— 
Length over all, 316ft; breadth, extreme, 45ft.; and depth, 
moulded, 20ft. 10in.; and she is classed A 1 at Lloyd’s, The type 
of vessel is that of partial awning deck, with raised quarter deck 
and poop, and the rig fore and aft schooner, with telescoping top 
masts. Very tasteful cabin accommodation has been provided 
under the poop, consisting of saloon, state rooms, captain’s and 
officers’ rooms. The engineers’ quarters are amidships, and the 
crew's berths forward. The machinery has been supplied by the 
Central Marine Engine Works of William Gray and Co., the 
engines being of the triple-expansion type, having cylinders 23in., 
36}in., and 62in. in diameter, and a piston stroke of 39in. Steam 
is supplied by one large boiler, working at 160 lb. pressure and 
fitted up with Howden’s system of forced draught. There were 
present Mr. Archibald Walker, the firm’s superintendent, under 
whose supervision the vessel and her machinery have been con- 
structed ; Captain Murrell and Mr. T. Mudd, representing the 
builders of the ship and engines respectively. After adjustment 
of compasses a full-speed trial was made, when everything was 
found in perfect order, and to work to the entire satisfaction of 
those on board. After the trial the vessel at once proceeded on 
her voyage to Cardiff to load. 

Last Wednesday, February 10th, the new steel screw steamer 
Jacob Bright, recently launched by Messrs. Irvine and Co., of 
West Hartlepool, proceeded on her trial trip. She has been built 
for the Jacob Bright Steamship Company, Limited, Mr. W. Lsa- 
tham Bright, of London, managing owner. The owner was repre- 
sented by Mr. Sage, superintendent, and Mr. Catt, secretary for 
the company, who, together with the captain, expressed them- 
selves very highly satisfied with the finish of both the hull and 

hi Her di ions are 314ft. by 44ft. by 23ft. 3in., with 
a gross tonnage of 2718 tons, and has been built to Lloyd's highest 
class. Her deck erections consist of poop, bridge, and topgallant 
forecastle. The saloon and cabins for captain and officers are fitted 
up in poop. The engineers are berthed under bridge deck at sides 
of engine-room ; crew in topgallant forecastle. A cellular double 
bottom extends fore and aft for water ballast. In order to provide 
for rapid loading and discharging, four powerful steam winches 
by Irvine and Co., have been placed at sewn with double 
derricks to suit. Steam steering gear amidships, screw gear aft ; 
two large donkey boilers, and direct steam windlass. ats are 
placed on beams overhead. Triple-expansion engines, by the Cen- 
tral Marine Engine Works, have een fitted, cylinders, 23in., 364in., 
63in., by 39in. strokes, After cruising about for some time ad- 
justing the compasses, the vessel’s speed was tested, when an 
average of 10} knots was attained. She then proceeded under the 
command of Captain Mills to Cardiff for loading. Manchester is 
the port of registry. 

On the 11th inst, the fine steel screw steamer Gallia left Hartle- 
pool for her trial trip. She has been built by Messrs. Wm. Gray 
and Co., Limited, for Messrs. Hecksher and Son, of Copenhagen, 
and takes Lloyd’s highest class. Her length is 290ft., breadth 40ft., 
and depth 20ft. The deck erections consist of short raised quarter 
deck, bridge, and topgallant forecastle. A handsome saloon, state- 
room, captain’s room, &c., have been fitted up in a large deck- 
house on the bridge. The sides of the vessel are built with deep 
frames, a cellular double bottom is fitted, and large ballast tank in 
after peak. Five steam winches, patent donkey boiler, steam 
steering gear placed in engine-room casing, hand screw steering 
gear aft, direct steam windlass, schooner rig, boats on beams 
overhead, iron grain divisions, and all improved appliances for 
working the steamer, have been provided. The engines are of the 
triple-expansion type, supplied by the Central Marine Engine 
Works of Messrs. Wm. Gray and Co., the cylinders being 20in., 
3l4in., and 53in. in diameter, with a piston stroke of 36in., and 
steam is supplied by two large steel boilers working at a pressure 
of 160lb. per square inch. The ship was in charge of Captain 
Nielsen, and there were present Mr. E. E. Hansen, the firm’s 
superintendent ; Captain Jorgensen, superintendent engineer for 
Mr. L. H. Carlof Copenhagen ; Captain Murrell, representing the 
shipbuilders ; and Mr. Thomas Mudd, on behalf of the engine 
builders. After the usual manceuvring of the ship to enable Mr. 
Berry to adjust the compasses a full-speed run was made for 
about two hours, when the engines ran at 86jrevolutions per minute. 
The vessel then proceeded to Blyth to load, where she arrived the 
same evening, everything having worked in the most satisfactory 
manner, 














THE IRON, COAL, AND GENERAL TRATES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On Birmingham Exchange to-day, Thursday, there seemed some 
little falling away from the rigour which has characterised business 
here since the opening of the year. However, the orders now on 
the books will keep most of the mills and forges occupied for some 
time, and manufacturers agree in pronouncing the present quarter 
so far as one of the best they have known for several years, both 
as regards turnover and values, 

Marked bar makers were to-day doing a steady business on the 
£7 103, basis, merchant iron had a regular sale at £6 10s. to 
£6 15s., and common bars were in good demand at £6 to £6 5s. 
Hoop iron sold well at £6 103. Prices of gas-tube strip were 
unchanged at £5 17s. 6d. to £6. Nail rods maintained their 
former price of £6 10s. to £6 15s. Angles were £5 lds, to £6, 
and stamping sheets £9 10s. to £10s. 

The large local output of black sheets, combined with the impor- 
tations of these from other districts, especially from South Wales, 
is having a serious effect upon prices, and mills are beginning to 
be put to stand for want of profitable employment, To-day 
doubles were selling at £6 7s. 6d. to £6 10s., and lattens at £7 10s. 
This is a fall back to the low prices ruling at the beginning of 
October last. Galvanised sheets are suffering from the same 
causes, and were quoted £10 for doubles f.o.b. Liverpool, but sales 
were reported at £9 17s, 6d. 

Pig iron prices were sustained at recent levels, as, though current 
demand is not brisk, makers are well sold, and stocks low, 
deliveries going steadily forward. Staffordshire cinder remained 
at the 39s, to 40s, quotation, with part mine at 45s. to 47s. 6d., 
and all-mine 55s. Cold blast was 90s., and all-mine foundry, 60s.; 
Northampton forge pigs were quoted 44s, to 45s,; and Derbyshires, 
45s. to 46s., both less 24 per cent. Lincolnshires were 46s, to 47s, 
at stations, net cash. 

To-day steel consumers reported that so great is the activity in 
the steel works, that it is almost impossible to get supplies. Orders 
placed a month and even two months ago are still undelivered. 
Such a scarcity of material has not been known for years. Billets 
and bars for rolling down purposes, in which the pressure chiefly 
appears, are very strong, and were to-day wiek :—English, £5 
per ton; and American, £4 8s. 6d. to £4 1ls., delivered. Steel 
strip changes hands in large quantities at £7 per ton for the basis 
size of 64in. or7in. wide. For special sizes the Association extras— 
which run up in some cases to as much as £5 per ton extra—are 
firmly demanded. Steel bars were to-day about £6 15s. to £7 
for special qualities, and for extra special, £7 5s, to £7 15s, per 
ton, 

An increasing business is doing in steel of local manufacture for 
the bicycle trade. The Stonehouse Works Company, Limited, 
Perry Barr, near Birmingham, which has laid itself out to supply 
the needs of cycle manufacturers, as well as the ammuni- 


Sheffield, reports itself very busy. It has a capacity for 
practically rolling any width or gauge required, or supplying any 
carbon that may be required. ‘The firm has also laid down plant 
for rolling and sectioning bicycle rim steel, for which they antici- 
ate a good sale. Ordinary qualities and sizos of cold steel vary 
rom £16 to £30 per ton, while for special quality prices vary 
between £40 to £80 per ton, and in some cases, on which a great 
deal of labour is required, even £100 per ton. 

Railway stores and material of every kind continue in good 
request, and the relaying of the permanent way by some of the 
companies contributes to the activity of this department. 

The bulk of the machinists and engineers are making full time, 
and some of the firms employed in irrigation, mining, and other 
descriptions of pumping plant are in receipt of good orders. 

There is continued activity in all branches of the cycle and allied 
trades, but in low-grade machines competition is very keen and 
the profit margin narrow. Threats of extensive competition this 
season are reaching England from Germany and the United States. 
Cycles and cycle fittings are in growing request in all the Austra- 
lian Colonies. Orders generally are increasing, and some manu- 
facturers are already working under pressure, The ‘‘ boom” in 
the Birmingham cycle share market continues, and premiums 
ranging from fifty up to several hundreds per cent. are offered for 
shares in undertakings, most of which, one would suppose, were 
capitalised with a sufficiently free hand in the first instance. 

The prospects of an early settlement of the strike which has during 
the past fortnight been carried on in the chain trade are now very 
bright. The operatives have realised the importance of making a 
bold effort to improve their position, and they have been supported 
in their endeavours by the Midland Counties Trades Federation. 
Already about sixteen of the principal employers in the trade have 
signified their willingness to concede the 5s, list to the outworkers. 
The men in the employ of these firms have returned to their work, 
and they, together with the operatives in other sections of the 
trade, are assisting the men whose masters refuse to remove the 
charges for blast. It is intended when the advance is secured to 
make the 5s, list the minimum rate in the trade, and when the 
operatives are better organised to take the first opportunity of 
bringing about a further improvement in their position. 

The proprietors of the Reliance Tube Works, Wednesfield, near 
Wolverhampton, are engaged in an extension of their works to 
meet the rapidly increasing trade. The additional plant includes 
a huge boiler from the works of Mr. E. Danks, Oldbury, near 
Birmingham. 

On Saturday the Wednesfield Iron and Steel Works, near 
Wolverhampton, belonging to Messrs. William Lock and Co., were 
put in operation. The works were built by the Phosphorus Com- 
pany, which removed to Oldbury, near Birmingham. After standing 
idle some time they were purchased by W. Lock aad Co., sheet 
iron manufacturers, of Moxley and Deepfields, near Wolverhampton, 
and extensive alterations have been made. The plant includes an 
engine of 400-horse power, and a modern mill for the rolling of 
iron and steel had been laid down. The capacity of the works, 
with a double turn, is nearly 100 tons per week. The output 
comprises small rounds and squares, flats, ovals, fluted iron, lock 
rim iron, tip iron, nut, dorset, small iron, steel hoops, bevels, 
beading iron, and other fancy iron and steel, for which there is a 
good demand in the district. 

The Birmingham Small Arms and Metal Company, on Tuesday, 
declared an interim dividend of 5s. per share on the crdinary 
shares, free of income tax, and alsc an interim dividend of 24 per 
cent. on the preference shares, 

Considerable interest attaches to the scheme for restoring and 
improving the navigation of the Avon. This scheme is the out- 
come of an agitation set on foot in 1895. A provisional committee, 
which has just issued its report, was formed in the October of 
that year, which, after communicating with various local autho- 
rities to obtain their support and approval, addressed themselves 
to the financial and engineering questions involved. Having 
ascertained that the cost of the necessary works, including dredg- 
ing and the obtaining of the Provisional Order, would not exceed 
£10,000, the committee laid their case before the Board of Trade, 
with a view to the assistance of that Department. After leng- 
thened correspondence with the Board, and the proprietors of the 
lower Avon and the directors of the Sharpness Dock Company, 
who are also directly interested in the issue, the committee have 
ascertained that their scheme can be carried out by Provisional 
Order under the Railway and Canal Traffic Act, if it is confined to 
that part of the waterway which is derelict, viz., the upper Avon 
from Evesham to Stratford, and that such an Order would permit 
of arrangements for working in conjunction with the two branches 
of the navigation. The Board of Trade, moreover, would be pre- 
pared to act as arbitrator between the respective local authorities 
in fixing the respective amount of their contributions, The com- 
mittee point out that the needful funds may be raised at 34 per 
cent. on the guarantee of the several local authorities, and that 
the revenue from traffic would in all probability ere long extin- 
guish the guarantee. 

On Tuesday, the 9th instant, the Eastern China Railway Com- 
pany formally came into existence, according to the decree pro- 
mulgated by the Russian Government, and we hear that immediate 
steps wil! be taken by the Administration to secure the necessary 
supplies of rails and rolling stock. The latter, it is stated, will be 
required to be built on the very latest model, with especial regard 
to lighting. The designs are something after the American 
tubular frame style, and they may be traced to the experience 
which Prince Khilkoff, the Russian Minister of Ways and Commu- 
nications, gained while serving in the employ of American railway 
companies, Nevertheless, the probabilities are that much of the 
material will be ordered from England, and that M. Jugovitch, 
who has been appointed chief engineer of the company, and who 
has lately seen the locomotives built in the United Kingdom for 
Japan, will insist upon those for the Eastern China Company being 
constructed here. In this connection it may be mentioned that 
the cost of the Japanese locomotives was £2400 each. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Muanchester.—The slackening off in the market reported for the 
last week or two continues, and naturally merchants and dealers 
show increasing disposition to undersell. There was an average 
attendance on Tuesday’s Manchester Iron Exchange, but busi 

all through was slow, and both in raw and manufactured material 
merchants were underquoting, most brands of pig iron bei 
obtainable at about 1s, under makers’ prices, whilst in finishe 
iron there were some offers for delivery over the year at ls, 6d. 
below makers’ quoted rates. Pig iron makers are just now to a 
considerable extent being cut out of the market by merchants, who 
are securing most of the orders coming forward at prices that pro- 
ducers decline to entertain. For Lancashire pig iron makers are 
very firm at the full rates they have quoted for some time past, and in 
district brands, although there is perhaps more disposition to sell, no 
lower prices are actually quoted by makers, Delivered Manchester, 
foundry qualities are quoted 48s. 6d., less 24, for Lancashire ; 
47s. 6d. net Lincolnshire, and 50s. to 51s. net Derbyshire, with 
forge qualities, delivered Warrington, 45s, 6d. net Lincolnshire, 
46s., less 24, Lancashire. Consumers, have, however, been 
able to buy Lincolnshire iron from merchants at 1s, under makers’ 
quotations, and forge descriptions have been quoted as low as 44s. 
to 44s. 6d. net, delivered finished iron making districts, In 
outside brands, the recent full quotation of 50s. 10d. net, 
for good-named foundry Middlesbrough, is now little more 
than nominal, as sellers, in most cases, would take 6d. less, 
and open brands are obtainable at about 49s, 4d. net delivered by 
rail Manchester. Scotch iron is irregular, the average market 
price being about 51s. 6d. net for Eglinton and Glengarnock, 








tion makers, with bright cold rolled iron and steel strips, in com- 
petition with supplies previously coming into this district from 


delivered Manchester Docks, which is considerably under makers’ 
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rices, but even this does not represent by 6d. to 94. per ton the 
owest figures that would be taken by some merchants, Fair] 
large consignments of American pig iron continue to arrive, aboat 
2000 tons having come up the Ship Canal during the week, whils: 
other cargoes are afloat, and the representative of a number d 
furnaces in the United States has recently been personally inter. 
viewing merchants in this district with the object of opening yp 
busi uotati for American pig iron remain about as last 
reported, 47s. 6d. to 483. net being the average quotations for 
ordinary brands delivered Manchester Docks, 

In the finished iron trade the position is scarcely so strong as q 
month or so back ; Lancashire bars are still not quoted by maker; 
under £6, but there is more disposition to sell moderately forward 
whilst through merchants they have been quoted at £5 183, 6)’ 
for delivery over the year. For North Staffordshire bars maker,’ 
prices remain at £6 53., but even in these there is some under. 
selling. Sheets and hoops are about as last reported, sheets sti!| 
averaging about £7 7s. 6d. to £7 10s.,and hoops £6 103. for random 
to £6 15s, for special cut lengths, delivered Manchester district 
with 23, 6d. less for shipment. , 

The only material change to notice in the steel trade is tht 
hematites are not quite maintaining the recent maximum «uote. 
tions, and it is exceptional where ordinary foundry qualities coy) 
not now be bought at 603. 6d. to 61s., less 24, delivered here, 
Steel billets are still obtainable at about £4 153. net, delivered 
Warrington. Bars are steady at about £6 53., but prices fur 
boiler plates continue low, local makes averaging £6 15s., with 
Scotch qualities obtainable at £6 10s., or even less in some cages 
delivered in this district. , 

In the metal market business still comes forward freely, and 
manufacturers have no difficulty in getting the full advance 
recently put in force for small descriptions of manufactured goods, 

The tendency to quiet down in some branches of the engineer. 
ing trade, to which I referred last week, is still here and there 
reported, but to some extent this would seem to be due more 
to the inability of firms to promise anything like early delivery, 
than to any actual falling off in trade. Generally new work 4; 
offering in quite sufficient quantity to replace orders running out, 
and no apprehension is entertained of any lessening activity for 
some time tocome. Indeed, there would seem to be ample new 
work either already upon the market, or known to be coming for- 
ward, to ensure a very satisfactory outlook to trade for a consider. 
able time ahead. Wages questions which for several months past 
have been in dispute in some branches of the machine-making 
trades have been settled ; but there is stili a good deal of 
friction between the workmen and the employers, on matters 
that are outside actual rates of wages, the present excep. 
tional briskness throughout the engineering trades evidently 
encouraging the men to put forward all sorts of demands, which 
under ordinary circumstances would never come to the front. A; 
an illustration of this, and as bearing upon the pertinent remarks 
offered by Sir William Bailey at the annual dinner of the Man- 
chester Association of Engineers, | may mention that the intro- 
duction of special hine tools disp ng with skilled labour is 
not unfrequently made # grievance, the men demanding—although 
the tool will automatically accomplish the work usually done by the 
fitter and turner—that the skilled artisan shall all the same be 
engaged in attending toit, and this point has led to more or less serious 
trouble with the men. Of course it can be well understood that 
their object is to prevent improvements in machine tools bringing 
in lower paid labour, and in the present position of trade they are 
just now able to dictate pretty nearly their own terms to the 
employers, 

e report of the Amalgamated Society of Engineers ‘s 
this month much later than usual in appearing, and is only thi 
week being sent out to the members. The returns show a further 
substantia! decrease in the number of unemployed, the percentage 
being only a trifle over 2 per cent. of the total membership—which 
is about the same as in the Manchester district—whilst there is a 
further increase in the membership, which now stands at 87,500 
The past month has been a busy one in wages movements, an‘ 
further advances have been obtained in several important ergi- 
neering centres, whilst the eight hours day has been secured in tho 
repair shops in the port of London. As to trade, reports from 
practically all districts continue satisfactory. 

In the coal trade the tendency towards a quieting down cf 
demand referred to last week continues, and, although for tho 
most part pits are still running five days per week, the orders now 
coming forward are scarcely sufficient in all cases to keep them on 
fulltime. In the best qualities of round coal suitable for house 
fire purposes prices are scarcely being maintained at recent full 
rates. Although no appreciable falling off in requirements fr 
iron making, steam, and general manufacturing purposes, is 
noticeable, the activity throughout all the principal coal-usirg 
industries keeping up the demand, supplies are more plentifu’, 
and for steam and forge coals, prices, although steady, aro 
not, in all cases, holding to the slight advances which were 
being got a short time back, and 6s. to 6s. 6d. per ton would 
represent the full average figures for good qualities of steam and 
forge coal at the pit mouth. Engine classes of fuel are decidedly 
more plentiful, some of the common sorts being rather a drug, and 
very low prices are being quoted to effect clearances. Common 
slack is readily obtainable at 2s. 9d. to 3s. 3d.; medium sorts, 
3s. 9d. to 4s, 3d.; and best qualities about 4s. 6d. to 4s, 9d. at the 
pit mouth, 

In the shipping trade there is a moderate demand, with no 
change in prices ; common slack can still be bought at 7s. 6d. to 
7s. Od., with better qualities quoted 8s. to 8s, 3d. per ton, delivered 
at the ports on the Mersey. 

The annual report of the Wigan Coal and Iron Company, follow- 
ing upon that of Messrs. Andrew Knowles and Sons, Ltd., to 
which I referred last week, affords further evidence of the extent 
of the improvement that has taken place in the coal and also the 
iron trades of this district. The Wigan Coal and Iron Company, 
with a ae! of nearly two millions, is perhaps the most important 
industrial undertaking of itskind in Lancashire, and the report shows 
a profit for the year of £64,565, which has enabled the directors t» 
declare a dividend of 34 per cent., as compared with 2) last year. 
The output and sales of fuel, the report states, have been slightly 
larger Po the previous year, but the demand continued very dull 
until nearly the end of the year. For both iron and steel there 
had been a continued good demand during the year, with prices 
fairly good, but a new competition had been developed from the 
United States of America, a considerable quantity of steel having 
been sold in this country, and also on the Continent during the 
quarter of the year. 

The Federated Institution of Mining Engineers have held their 
twenty-third general ting in Manchester during the past week, 
and visits have been made to various collieries and works of interest 
in the neighbourhood. On Wednesday a number of papers were 
read before the members at a meeting held in the Manchester 
Town Hall, the most important being a contribution by Mr. Henry 
Hall, Inspector of Mines, on the cost and efficiency of safety ex- 
plosives as compared with gunpowder. Mr. Hall gave a series of 
tables which showed an average cost per ton for gunpowder of 0 61d., 
and for safety explosives of 0:92d., or one-third more for safety ex- 
plosives, whilst the percentages of round coal were much the same 
with both explosives. A long discussion followed, in which Mr. 
Hall’s conclusions were in many cases dissented from, and tho 
Explosives in Coal Mines Order, recently issued, strongly criticized. 
Mr. Hall, in reply, suggested that the definition of a main haulage 
road and intake might ” modified in the new order ; a main hau!- 
e road, he added, was a place where the haulage served a main 
district, and a main intake was the fresh air serving a malo 
district, 

Neither the recent decision of the Superior Courts nor of the 
Railway Commissioners is apparently to accepted by the coal 
traders as a settlement of the sidings rent question. At a meeting 
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Associations held on Monday at the Manchester Coal 
Exchange to consider the present position and decide upon the 
future course of action, it was strongly contended that the decisions 
which had been given on the siding rent question did not settle 
the issues between the traders and the railway companies, and 
members of the Federation were advised not to pay the claims of 
the railway companies for siding rent, but communicate at once 
with their secretary in the event of proceedings being taken. 
Ultimately by @ very narrow majority it was decided that a depu- 
tation should be ap ointed to meet the representatives of the 


railway companies, with a view if possible of some amicable settle- 
ment neing come to. ; es 3 : 

Buvow.—The hematite pig iron trade is buoyant, and there is 
marked steadiness in the business doing. Ordersare plentiful from 
home and foreign consumers alike, and the greatest part of the 
transactions made are for deliveries well forward. ‘ne business 
doing on prompt account is necessarily small, inasmuch as makers 
are so fully sold forward that they have but little iron to sell for 
prompt delivery. Transactions in warrant iron during the week 
have been small, and stocks remain at 297,299 tons, being an 
increase since the beginning of the year of 1353 tons, but a 
decrease during the week of 2210 tons. Prices are higher and 
firmer at 533. to 54s, for parcels of mixed Bassemer Nos, net f.o.b., 
while warrant iron is firmer at 503. 14d. net cash sellers, 503, 1d. 
buyers. ‘be number of furnaces in blast still remains at 36, being 
the same as in the corresponding week of last year. 

[ron ore is firmer, and there is a brisk demand for native sorts, 
which are quoted higher at 12s, 6d. per ton for ordinary sorts net 
at mines, and best sorts at 14s, 6d. Spanish ores are at 15s. 9d. 
and 16s. per ton net at West Coast ports, and are being very 
largely used. 

Steel makers are not only very fully employed, but report the 
receipt of a considerable number of inquiries, especially for heavy 
classes, which indicates a permanence and continuance of the 
activity now enjoyed. Heavy rails are in very brisk demand, and 
are firm at old rates, £4 17s, 6d. for heavy sections. Shipbuilders 
are buying all classes of material more freely, and it seems pro- 
bable that orders for a considerable tonnage of plates, &c., will be 
placed before the spring season commences, In other depart- 
ments of the steel trade there is general activity, and good prices 
are ruling. ‘The prospects of trade generally are satisfactory. 

Shipbuilders and marine engineers are busy, but the need of new 
orders is showing itself in a very marked way. Some good con- 
tracts are, however, pending, and it is probable before long the 
great yard at Barrow will be busy on important warships. 

The coal trade remains very quiet, although the consumption is 
steadily maintained, but prices are low, and colliery proprietors are 
very pressing with business, Coke firm and — 

Shipping shows a marked falling off on the week. The exports 
of pig iron last week from West Coast ports were 4132 tons, and 
of steel 3151 tons, as compared with 8883 tons of pig iron, and 
11,054 tons of steel in the corresponding week of last year, a de- 
crease of 4749 tons of pig iron, and 7903 tons of steel. The totals 
for the year stand at 41,307 tons of pig iron, and 56,731 tons of 
steel, as compared with 41,500 tons of pig iron, and 53,443 tons of 
steel in the corresponding week of last year, a decrease of 193 tons 
of pig iron, and an increase of 3289 tons of steel. 


Traders’ 








THE SHEFFIELD DISTRICT, 


(From our own Correspondent.) 

Tue storm was too short-lived to make much difference to the 
South Yorkshire coal trade, and now the weather has become mild 
and springlike, with every appearance that the back of the winter has 
been broken, Business, however, continues fairly good, the pits 
working well, some of the largest concerns making full time, and 
little if anything going to stock. ‘This is not usual in the second 
month of the year, and encourages prospects of good trade during 
the next few months, It is rather disappointing to find a number 
of disputes in various parts of the district, and it isa little signifi- 
cant to note that the men appear to be in a somewhat belligerent 
mood, particularly where they have the least suspicion that any 
change in the arrangements of working may affect their wages. In 
one of these instances, the Cortonw: Colliery, threats were made 
to set down the pits if concessions were not made to the surfacemen. 
At this colliery the Yorkshire Miners’ Association have not the 
control, the men practically concerned belonging to the National 
Amalgamated Union of Labour. It is smmestal Lauieren that the 
difficulty will be got over. The Yorkshire Miners’ Association 
Committee have decided to investigate the question of the wages 
paid to boys. The lads have been discontented fora long time, and 
as there have been several irritating instances where they have 
ceased working and caused adults to be thrown idle as well, it is 
time some arrangement was come to. The principal questions 
in dispute are those affecting the rate of wages paid to lads on 
entering the pits, and the advance or promotion they are entitled to 
atcertain periods of service. These disputes, however, do not 
affect the general run of the trade. 

Although some slight falling off is noticed in household qualities 
of fuel, business is steady on the whole, a large demand being 
forwarded to the Eastern Counties and to London. Prices in the 
metropolis are not quite so firm as they were, but there is no 
inclination on the part of coalowners to make concessions, and 
quotations are generally maintained. A good tonnage is going by 
rail to London on both lines, the Midland having the bulk of the 
work, Best Silkstones make from 8s, 9d. to 9s, 6d. per ton; 
ordinary, from 7s, 6d. per ton; Barnsley house, 8s, to 9s. per ton ; 
thin seam, from 63. 9d. per ton ; nuts for house fires, from 6s, to 7s. 
per ton. In steam coal, considering the season, there is capital 
business doing ; although the output isvery large, it is all going into 
the market, accumulations being made at the pits. It is evident 
from the returns that the home ports areat present doing a business 
quite equal to that of the more prosperous periods of four or five 
years ago, Prices in the open market range from 7s to 7s. 6d. per 
ton, according to quality and quantity required ; secondary 
qualities can be had as low as 6s, per ton. as coal maintains its 
value, and isin fair request. Small coal, slack and smudge are being 
delivered in large quantities in consequence of the better business 
doing in the manufacturing districts. Small fuel is being largely 
sent as coking material to the coke districts, Engine nuts are from 
8, per ton; screened slack, from 4s.; pit slack, 2s, to 2s, 6d. A 
very excellent business is reported in coke, the make exceeding the 
average, while at the same time stocks are kept low. Derbyshire 
and North Lincolnshire are taking the largest tonnage. Ordinary 
samples are from 9s, to 9s, 6d.; washed coke realises from 10s. 6d. 
to 12s, per ton 

The heavy trades of the district continue to be very busily 
employed. Some disappointment has been expressed at the delay 
in placing fresh orders for armour plates under the new Admiralty 
scheme, In railway material fresh work is being constantly placed, 
and there is no doubt that the railwa departments will be quite 
fully employed during the year. ailway companies, both at 
home an abroad, allowed their stocks to get so low that when 
trade revived they were obliged to order exceptionally large 
quantities, It was stated in THE ENGINEER some time since, 
bac if the then existing demand from home railways should be 
ollowed by heavy requirements from a distance, the different 
ee would be under extreme pressure to carry out their orders. 
ae condition of affairs has now come, the demand from the 
ag railways having been followed by very important work 
aor India, Australia, and other Colonies, as well as from the 
South American railway com nies, who are benefiting by the 
unusual peace prevailing in that frequently turbulent part of the 
world, n engineering work there are abundant inquiries for 
engineers’ tools and castings of all sorts, followed by substantial 
i, ers, There is no fear of slackness of work in this department 

uring the year, 
The lighter branches are not quite so well employed, particu- 





larly in some of the markets where cutlery is largely used. The 
United States trade has not improved, and there is not much 
prospect of its betterment for some considerable time. Sheffield 
cutlery manufacturers, and others who use ivory, have had to pay 
a good deal more both in London and Antwerp, while at the same 
time they are unable to advance their prices. In the pearl trade 
shells have gone up at least £2 per ton, and it is rather significant 
that the principal buyers of this material are continental makers, 
the demand both for Great Britain and for the United States 
having fallen away. 

In the file trade there has rarely been a time when so much 
business has been done, All the firms are full of work, the prin- 
cipal demand being for machine-cut files, Makers of this class of 
machinery are pressed for deliveries, and one large firm have 
sufficient orders in their books to last them over twelve months. 

The famine and plague in India are telling upon some depart- 
ments of our local trades. A Bombay representative of a Sheffield 
cutlery and tool firm writes that business there in all its branches 
is at a standstill owing to the plague. He complains that the 
reports given by the English papers are not accurate and reliable, 
adding :—‘‘ Bombay is now a deserted city, considering her posi- 
tion, population, trade and wealth. It is true that the European 
community have so far escaped, but when the dreadful monster 
reaches it, we are almost certain that the desolation of Bombay 
will be complete.” The effect of the double affliction will be to 
reduce trade with that great dependency for months, 

The report of Messrs, Vickers, Sons, and Co., Ltd., River Don 
Works, has been awaited with very great interest. It is of a most 
satisfactory character. After sanctioning an interim dividend of 
24 per cent, , less income tax, on the preferred 5 per cent. stock of 
the company, and an interim dividend on the ordinary shares— 
10s. per share—there remains a sum of £135,386 33. 7d.; out of 
which sum the directors recommend the payment of a dividend of 
24 per cent., less income tax, on the preferred 5 per cent. stock of 
the company, thus completing a dividend for the years of 5 per 
cent. This absorbs £18,125. The directors recommend the pay- 
ment of a dividend of 10s. per share, making with the interim 
dividend tg in August last, a total for the year of 203. per 
share, and a bonus of 103, per share, both free of income tax, on 
the ordinary shares of the company. This requires a sum of 
£75,000, leaving to carry forward to the credit of profit and loss 
account, asum of £42,261 3s.7d. The directors have paid off during 
the past year the debentures of the company, with the exception of 
£22,000, £16,000 of this has been paid off this year, and the remaining 
£6000 will be discharged this month. The Board state that the 
gun department has become a very important part of the com- 
pany’s business, and bids fair to very greatly increase. Many 
valuable patents have been taken out by the company, and others 
have been acquired, and it is the intention of the directors to 
cultivate the business to the fullest possible extent. ‘‘ You willbe 
aware,” add the directors, ‘‘from the extraordinary general meet- 
ings which have been held to alter the memorandum of association, 
tbat your directors have entered into an agreement with the 
Naval Construction and Armaments Company, Limited, for the 
purchase of their undertaking. The directors have been led to do 
this because they are convinced that it will greatly add to the 
importance and success of the company by enabling the company 
to st | ships with their engines complete, and equipped with 
guns and armour plates entirely manufactured by the company in 
its own works,” The —_ of the property renders it advisable 
to make a new issue of debentures, Mess:s, Vickers’ dividend on 
the ordinary shares is 15 per cent., the same as last year. 

The annual meeting of the shareholders of Messrs. Henry Bes- 
semer and Co,, Ltd., was held at the Cutlers’ Hall, Sheffield, on 
Monday. Mr. Harry Allen, chairman of the company, who pre- 
sided, moved the adoption of the report, and made feeling and 
appropriate reference to the death of his father, Mr. W. D. Allen, 
the late chairman. Mr. Allen, he added, came to Sheffield over 
forty years ago and commenced, in conjunction with Mr.—now Sir 

Henry Bessemer, the present undertaking. In 1877 he took over 
the concern himself, and was chairman until his death. During 
the last five or six years he had not taken such active part in the 
business, but he was deeply interested in it, and his experience 
and advice were always available. A vote of condolence with the 
family on the death of Mr. W. D. Allen was passed, several share- 
holders expressing a sense of the loss the city bad suffered in the 
decease of so respected and worthy a citizen. It was stated 
by the chairman that the volume of trade during the past 
year had been good, but prices had been low, At present they 
were well occupied in most departments, and prices were better. 
The directors hoped to meet the shareholders next year with even 
a better state of things than the present. Mr. Charles Allen, 
another of the directors, in moving the payment of the dividend 
of 10 per cent., said the trade of the country was just beginning 
to recover from the serious blow caused by the deplorable coal 
strike of 1893, Foreign competition was felt severely, and they 
were told that the Americans were becoming formidable com- 
egg in the heavy trades. His own view was that the American 
nark was worse than the bite, and, as the trade of the country 
was so good, the British could afford to let a little material come 
in, hoping to send it out again when trade fell off. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE market for iron and steel has been disappointing this week ; 
the amount of business transacted has been very small, indeed 
buying has been almost at a standstill, and prices have generally 
moved against the sellers, All the confidence that has been 
manifested with regard to the future has for the present dis- 
appeared ; at least neither producers nor consumers care to operate 
until they can judge how political matters are going to shape 
themselves. The prices of pig iron warrants have come down with 
a run, faster in fact than has been known for a long time, and all 
the advance that has been gained since the end of October has 
now been lost. Only once since then has a lower price for warrants 
been known, and then this lower price only lasted for a day— 
December 9th, Two circumstances have combined to bring about 
the downward movement—the Cretan difficulty and the troubles 
that are being experienced and are threatened in regard to the 
wages of sections of men employed_at the shipyards of the North 
of England, troubles which have already in some cases led 
to the countermanding of the deliveries of plates and angles, 
and in other cases orders have been cancelled, as ships that 
were contracted for are not to be built. The situation 
for these reasons is not so encouraging as it was, though 
if the troubles that are now being experienced are speedily 
got over it may be expected that the upward movement will be 
resumed, for the busiest period of the year is at hand, and the 
pressure of deliveries to the Continent will this year commence 
earlier than usual, because owing to the mildness of the winter 
the inland waterways will be available for traffic sooner.* Still, 
there is just now not nearly the amount of buying for spring 
delivery that one would look for ordinarily ; early in the month a 
desire was generally manifested to buy pig iron for forward 
delivery, but it is now thought to be safest to wait until it is seen 
what is likely to be the outcome of the present crisis, 

Sales of No, 3 Cleveland G.M.B. pig iron were made early in 
the week at 40s. 9d. for prompt foc. delivery, and makers, as a 
rule, still keep to that, but the bulk of the business done has been 
at 40s. 6d., and orders have also been placed at 40s. 3d. Cleve- 
land ordinary warrants, which were at 40s. 6d. cash on Monday, 
dropped to 40s, 2d. on Tuesday, and 40s. on Wednesday, there 
having thus been a fall of 1s, 9a. from the top figure attained this 
year. The stock of Cleveland pig iron in Connal’s public warrant 
stores on Wednesday night was 169,806 tons, an increase of 
2581 tons this month. Cleveland iron is not being sent into store 
so freely this month as it has been for the last two or three 





months, but shipments are better. From the Cleveland district 
the exports of pig iron this month have been 50,065 tons, as com- 
pared with 40,293 tons in January, and 40,056 tons in February, 
1896, all to 17th. No. 4 Cleveland foundry iron has generally 
realised 40s. 3d. this week, and grey forge 40s., while mottled and 
white have been sold at 39s, 9d., and thus are realising relatively 
better prices than No. 3, because of their scarcity. In some cases 
makers are getting as much for grey forge as for No. 3. The 

roduction of Cleveland ordinary iron is well maintained, and it 
is believed that it is not in excess of requirements. 

For hematite pig iron inquiries have become few, because of 
the labour difficulties in the shipbuilding industry, that seriously 
affect the plate and angle trades, and through them the 
hematite iron business suffers. Makers continue to ask 51s. for 
early deliveries of mixed numbers of East Coast hematite pigs, 
and say that with present prices of ore and coke they cannot 
profitably accept less, but merchants, who are guided by the 
fluctuations in the prices of warrants, as it is these they are 
supplying, have sold at 50s., and even at 49s. 6d. The quantity of 
hematite pig iron in Connal’s stores on Wednesday night was 
110,146 tons, or 8119 tons decrease this month. The cheapness of 
warrants as compared with makers’ iron accounts for the large 
withdrawals of hematite from the public stores. Rubio ore is 
kept at 15s. 6d. per ton for 50 per cent. delivered on the Tees, 
Owing to the scarcity and also to the poor quality of much of the 
Rubio ore now sent from Bilbao greater quantities of ore are being 
received from the South of Spain and the North of Africa. 

In the steel trade the chief subject of attention is the American 
competition, if it can be dignified by that name. So far practi- 
cally nothing but steel billets have been brought to this country. 
American pig iron does not appear to find favour, though two of 
the largest of the merchant firms in the Middlesbrough district are 
doing their best to push it, and have been appointed the agents in 
this country of the American makers who are endeavouring to get 
it introduced. As regards steel rails the announcement that the 
price of American at works at Pittsburgh has been reduced to 
15 dols. or £3 2s. 6d. has not bad any influence on our manu- 
facturers, who continue to quote £4 12s. 6d. net at works for 
heavy rails. The fact is they are well supplied with work ; in short, 
business is prosperous with them, and they can afford to hold out 
for better prices, but the situation is quite different with the 
Americans, whose trade is much depressed, as may be judged by 
the small mileage of new lines that is being constructed there as 
compared with what has been the case for many years past. 
Manufacturers have therefore to look abroad for work, and have to 
make great sacrifices to secure it. British manufacturers, when 
business was bad with them, sold rails at prices as low as are 
now reported from America, and could do so again if the necessity 
arose. But under present circumstances there is no reason why 
they should take such low prices as are reported from Pittsburgh. 

Though the demand for plates, angles, and even bars has been 
detrimentally affected by the labour difficulties, threatened and in 
progress, in the shipbuilding industry, manufacturers have not 
reduced their quotations, as they have plenty of work to goon 
with, even though some of the orders they have on their books 
have been countermanded. Steel ship plates are quoted at £5 10s. ; 
steel boiler plates, £6 10s. ; steel ship angles, £5 7s. 6d. ; iron ship 
plates, £5 5s. ; iron ship angles, £5 2s. 6d. ; and common iron bars, 
£5 7s. 6d., all less 24 per cent. f.o.t. 

As intimated above, troubles have arisen in connection with 
several sections of men who have demanded advances of wages at 
the shipyards in the North-East of England. The employers do not 
dispute that some advances of wages are due to the men, but their 
idea of the extent of the advances does not agree with that of the 
men. It was expected that on Tuesday the labourers and 
unskilled workmen, numbering 13,000, would have come out on 
strike, a ballot of the members having sanctioned that course, 
but at the last moment it was decided to continue at work for 
another week, as it had been ascertained that the last ballot had 
been taken on a misunderstanding. It was understood that the 
employers, who had been asked to concede 10 per cent. advance, 
had offered 5 per cent. on piece work, ls. per week on time wages 
of 25s. and upwards, and 6d. per week on wages below 
25s. It was supposed that the hammer-men or strikers, 
whose time wages are below 25s. per week, would only receive 
6d. per week advance, but the employers have explained that 
the strikers, irrespective of what society they belong to, should 
receive ls, per week advance. Another ballot is, therefore, being 
taken, and it is very likely that the dispute will be adjusted 
without any strike. In the Tees district the smiths connected 
with the Amalgamated Society of Engineers at the shipyards have 
been on strike for some time, and on Tuesday the same class of 
men struck at the Elswick Works of Sir W. G. Armstrong, Whit- 
worth, and Co.,’as they are dissatisfied with the offers made by the 
employers in regard to increased wages. The Federation of 
Employers on the North-East Coast will, it is stated, issue lock-out ~ 
notices to the remainder of the Amalgamated smiths employed at 
the Northern shipyards, At Blyth the smiths accepted the offer 
of the employers, and will continue at work. The smiths, it may 
be mentioned, are members of the Amalgamated Society of Engi- 
neers, and there is a probability that the other members of that 
organisation will be calied out in support. The members of the 
National Amalgamated Society of Enginemen and Cranemen have 
accepted the offer of the employers—ls. advance on time wages of 
25s. per week and upwards and 6d. advance under 25s., and they 
will not come out on strike. The ironmoulders employed in the 
shops in this district have had their wages advanced ls, per week 
on time, and 5 per cent. on piece, according to an agreement 
arranged by their Conciliation Board, and time wages are to be 
raised a farther 6d. in April. The wages of the general body of 
engineers in the district are settled till the end of next month by 
the arrangement made early in last year, and it is probable that 
any further alteration will be settled without difficulty. The 
Federation of Shipbuilding and Engineering Trades is taking a 
ballot on the question of the reduction of the hours of labour from 
53 to 48, of course, without reduction of pay. On Wednesday, the 
men at the Pallion Forge, near Sunderland, came out on strike 
cn the question of who have to work the new machinery that has 
been introduced. 

An extraordinary general meeting of the shareholders of Sir W. 
G. Armstrong and Co., Ltd., is to be held at Newcastle next Wed- 
nesday to confirm the resolution passed at the extraordinary 
general meeting held 3rd inst. changing the name of the company 
to Sir W. G. Armstrong, Whitworth, and Co., Ltd. The meeting 
will also be asked to sanction the issue of such of the existing pre- 
ference shares in the company as have not yet been authorised to 
be issued, : 

The death is announced of Mr. William Snow, one of the founders 
and for many years the secretary of the Cleveland Blastfurnace- 
men’s Association. He was also one of the first movers in the for- 
mation of the Cleveland Miners’ Association. The death is re- 
ported of Mr. William Robert Benson, of Hexham, a partner in 
the Montagu Collieries and also of the Fourstones Colliery. 

The Newcastle Trades and Electrical Exhibition was opened by 
the Mayor, Councillor Goolden, on Monday afternoon. The build- 
ing is 300ft. long and 120ft. wide, with an annexe, and is con- 
structed of corrugated iron by Messrs. Bruce and Still, Ltd., of 
Liverpool. Among the features is a representation of a portion of 
the underground workings of a coal mine, constructed by the 
Elswick Coal Company, and there is also the representation of the 
workings of a gold mine. The electrical exhibits are very com- 
plete and interesting. 

The Tyne Commissioners have decided to ask Mr. Wolfe Barry, 
the president of the Institution of Civil Engineers, to recom- 
mend a gentleman to advise them as to the repair of Tynemouth 


“ ‘The coal trade continues in nearly all branches to show improve- 
ment, and higher prices are realised than prevailed last year, as is 
shown by the contracts publicly reported. Thus the Stockholm 
Gas Company has given out an order for 63,000 tons, which has 
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been divided between two Durham collieries, one supplying 
18,000 tons, at lls. 4d., and the other 45,000 tons, at 10s. 24d., 
c.i.f,, an average of 10s. 644., which is 7d. above what was paid 
last year. The Gottenburg Gas Company has placed 12,000 tons, 
at 10s. 44d., c.i.f. Bost Northumberland steam coal is at 7s. 104d. 
to 83., f.0.b., prompt, and 83. 9d. to 93, has been accepted for 
delivery over the shipping season. Durham coke maintains its 
value very well, and the demand is good. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been irregular, with a some- 
what restricted business. The Cretan trouble has affected the 
market in way of introducing an element of uncertainty, which 
induces operators to hesitate. Scotch warrants were done in 
moderate quantities from 463, 94. to 47s. 1d. cash, coming back to 
463. 94s, the prices for delivery in a month varied from 46s. 114d. 
to 47s. 24d., and a reaction occurred from the higher figures. The 
irregularity is understood to be partly the result of the bears 
purchasing to cover oversales, being uncertain as to whether 
the bad news from the Mediterranean is likely to exert a per- 
manently adverse influence on the markets, such as they 
anticipated when the action of Greece was first made known. 
There has been very little doing in ordinary Cleveland iron, the 
prices of which have been 40s. 24d. cash, and 40s. 45d. to 40s. 54d. 
one month. Cumberland hematite sold 49s, 84d. to 50s. 14d. cash, 
and 493, 11d. to 50s. 34d. one month. A small business took place 
in Middlesbrough hematite at 493. 4d. to 493. 64d. cash, coming 
back to 493. 14d., and at 49s. 64d. to 49s. 10d. one month. 

The market for hematite pig iron has been comparatively strong 
in consequence of there being some uncertainty regarding the 
steadiness of supplies, at least on the scale that is required by the 
exigencies of the steel trade. Freights of ore from Bilbao to the 
Clyde had a sudden rise a few days ago to 7s. per ton, in conse- 
quence of owners not being anxious to encounter the delays of 
loading at Bilbao ; and although business has since been done on 
‘Change at Glasgow at 6s, 6d., it is not at all unlikely that some 
trouble may be experienced in keeping up full supplies of ore. The 
consumption of this ore in the West of Scotland has been somewhat 
reduced of recent weeks, and in the last few days another furnace 
has been changed from hematite to ordinary iron. There are now 
thirty-nine furnaces producing ordinary, thirty-seven hematite, 
and six basic iron, the total of eighty-two comparing with seventy- 
nine at this time last year. 

The stocks of Scotch pig iron have varied very little since the 
beginning of the year. The total in Connal’s Glasgow stores is 
347,838 tons, showing a decrease of 247 tons in the period men- 
tioned. Looking at the position of stocks in Cumberland and 
Cleveland, as well as in Scotland, it appears that there is over all 
such a decrease in stocks as—occurring in a busy season 
like the present—ought to have a strengthening influence on the 
market. 

Prices of Scotch makers’ pig iron are 3d. to 6d. per ton lower. 
Govan and Monkland, Nos. 1, are quoted f.o.b. at Glasgow, 
48s. 3d.; Nos. 3, 47s.; Wishaw and Carnbroe, Nos. 1, 48s. 6d. ; 
Nos, 3, 47s. 3d.; Clyde, No. 1, 51s. 6d.; No. 3, 49s. 6d.; Calder 
and Summerlee, Nos. 1, 52s. 3d.; Nos. 3, 49s. 3d.; Gartsherrie, 
No. 1, 52s. 9d.; No. 3, 49s. 94.; Coltness, No. 1, 53s. 6d.; No. 3, 
50s.; Glengarnock, at Ardrossan, No. 1, 5ls. 6d.; No. 3, 48s.; 
Eglinton, at Ardrossan or Troon, No. 1, 49s. 3d.; No. 3, 47s. 3d.; 
Dalmellington, at Ayr, No. 1, 48s. 9d.; No. 3, 46s. 9d.; Shotts, at 
Leith, No. 1, 52s. 3d.; No. 3, 49s, 9d. 

Scotch-made hematite pigs are quoted by merchants 533., free 
on rai’way trucks at the steel works. 

The foreign demand for Scotch pig is poor, but the shipments 
since lst January are 7000 tons better than in the same period of 
last year. In the past week the shipments have been very light, 
amounting to only 3855 tons, against 4183 in the corresponding 
week, There was despatched to India 220 tons; Australia, 170; 
France, 75; Italy, 27¢ ; Germany, 106; Holland, 55; Belgium, 40; 
Spain and Portugal, 130; the coastwise shipments being 2779, 
against 2156 in the same week of last year. 

The arrivals of North of England pig iron at Grangemouth are 
increasing, those of the past week amounting to 10,902 tons, and 
showing an increase over the imports of the corresponding week to 
the extent of 1199 tons, There is, however, a decrease in these 
imports since the beginning of the year of 12,268 tons. 

Manufactured iron and steel are steady, there being a fair 
demand for the former, while the steel works are fully employed. 
There is hardly any change in the prices of either iron or steel. 

A considerable number of fresh shipbuilding and engineering 
contracts are reported, the East Coast obtaining a fair share of the 
work, and it is rumoured that some of the larger steamship lines 
are negotiating for important additions to their fleets, 

The fall in rails in America, consequent on the break up of the 
agreement there among the producers, has had little influence one 
way or the other here. 

Bridge builders are doing well, having large orders in hand for 
India and elsewhere, and engineers and boilermakers are in the 
main well employed. At Paisley the engineering trade is so busy 
that almost constant overtime has been the rule, and the opera- 
tives have intimated to their employers that they will not in the 
future work more than twelve hours’ overtime in the fortnight on 
new contracts. 

A ballot of the Clyde shipwrights has been taken on the offer 
by the employers of an advance of jd. per hour to continue for 
six months from April lst, and the result is that the offer has 
been accepted by 1098 to 483 votes. 

The coal shipments from Scotch ports in the past week have 
been 127,342 tons, compared with 142,362 tons in the preced- 
ing week, and 108,368 tons in the corresponding week of 
last year. The trade is quiet in Fifeshire, and stocks are 
reported to be increasing at a number of the collieries there. At 
the same time inquiries for late spring shipments are said to be 
encouraging. Steam and ell coals are in brisk demand in Glasgow 
market, and there is also a fair inquiry for main coal, and a 
moderate demand for splint. Main coal is quoted at Glasgow 
harbour, 6s, 9d. ; ell, 7s. to 7s. 3d. ; splint, 7s. 6d. ; steam, 83. per 
ton. A good trade has been done in Ayrshire, where the prices 
are :—For best house coal, f.o.b,, 7s, to 7s. 6d. ; steam and main, 
6s. 9d. ; triping. 5s. 10d. ; dross, 3s, to 3s. 6d. per ton. About 
30,000 tons of the contract to supply the Swedish railways with 
coals has been secured by a Glasgow merchant, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A QUIETER tone has prevailed in the steam and house coal trades 
of late, lessened tonnage coming in, and higher freights for the 
Mediterranean telling on steam coals, and the mildness of the 
weather affecting house coal. In Cardiff, towards the close of last 
week, some concessions were made to buyers for immediate 
delivery, though, on the whole, prices have been fairly well main- 
tained, coalowners evidently regarding the falling-off in the 
buoyancy of the steam coal market as only of a temporary charac- 
ter. This view was strengthened at the beginning of this week 
when the arrivals, in Cardiff especially, showed a decided 
improvement. 

Some notable cargoes were sent to Alexandria, Port Said, Monte 
Video, and Malta, 7000 tons going on Tuesday to the first-named 
destination. It is evident that the friction between Turkey and 
Greece is being keenly noted by coalowners, for its possible com- 
plications, if 

Mid-week the Exchange, Cardiff, presented a livelier appearance 
than of late, and the general comment was that trade was more 
brisk, Prices ruled as follows:— Best steam, 10s, 9d, to 1ls,; 


seconds, 10s. 34. to 10s, 6d.; dry, 93. 9d. to 103.; best Monmouth- 
shire, 9s. 6d. to 93. 9d.; seconds, 93. to 93. 3d.; best small steam, 
5s. to 5s, 3d.; seconds, 4s, 9d.; dry, 4s, 3d. to 4s. 6d.; best house 
coal, 10s. 6d. to 11s.; No. 3 Rhondda, lls. to 11s. 3d.; brush, 
9s. 6d. to 103.; small, 83. 34, to 83. 64.; No. 2 Rhondda, 83, 9d. to 
93 ; through, 6s. 9d. to 7s.; small, 5s. to 5s. 3d. Swansea prices: 
Best anthracite, 11s, to 11s. 6d.; seconds, 9s. to 103.; ordinary, 
8s. to 8s. 9d.; culm, 3s. 6d. to 33, 9d.; steam, 93. 6d. to 103.; 
seconds, 83. 9d. to 93. 3d.; small, 4s. to 4s. 6d. House coal, No, 3 
Rhondda, 10s. 3d. to 10s. 9d.; through, 93. to 9s. 6d.; small, 7s. to 
7s. 9d.; No. 2 Rhondda, 9s. 6d. to 103.; through, 7s. 9d. to 83. 3d.; 
small, 5s 9d. 

At Cardiff the demand for semi-bituminous Monmouthshire was 
rather quiet. In the Rhymney Valley an improvement has set in 
with regard to steam and house coal, and all collieries are working 
fulltime. Large steam coal orders have been booked for the rail- 
ways, and steam coal contracts to foreign ports are better by 6d. 
than last year. i 

Newport coal shipment last week showed tolerably well. Foreign, 
41,190 tons ; and coastwise, 20,051 tons. 

The schemes for controlling the output, first brought forward by 
the colliers, next by Mr. D. A. Thomas, M.P., and lastly by a 
committee of selection, presided over by Sir W. Tl’. Lewis, Bart., 
may now be regarded as coming to a practical issue, The com- 
mittee appointed by the Monmonthshire and South Wales 
Coalowners’ and Freighters’ Association, to consider the scheme 
which has been framed by the coalowners’ representatives on the 
sliding scale committee, and adopted by the Coalowners’ Associa- 
tion, held their final meeting on Monday. The committee sat on 
eleven different occasions, a having discussed every clause, have 
decided upon submitting an amended scheme, which is to be issued 
forthwith, and presented to a special meeting of the Association at 
an early date. Speculation is ripe as to the scheme and its 
reception. 

The North Wales coal district has not begun the year hope- 
fully, at all events as far as Ruabon is concerned. With February 
20th, according to notices issued, the well-known Plaskynaston 
Colliery, at Cefn Mawr, where about 600 men are employed, and 
the Green Pit, which employs 1300 men, will stop working. ‘This 
report has added to the gloom in Northern districts, as the great 
strike at the slate quarries remains much in the same condition. 
In South Wales the satisfactory ending of the Dowlais-Cardiff strike 
is commented upon pleasurably, and a big future is anticipated for 
the coals. Large railway buyers are already experimenting. 

The leading Welsh industries are fairly busy. At Cardiff patent 
fuel continues in good demand at 10s. to 10s. 6d.; coke, for which 
inquiries are steady, remains at 14s, 6d. to 22s., according to 
brand ; and pitwood has advanced a little, ruling prices being 16s. 
to 16s. 3d. Large cargoes have come in of late, chiefly from 
Bayonne and Bordeaux, consigned to Messrs. Tapson, of Newport 
and Cardiff. Iron ore prices remain :—Rubio, 14s. 6d. to 14s, 9d.; 
Tafna, l4s., c.i.f. Cardiff. Swansea prices are:—Tafna, 16s. 6d.; 
Rubio, 15s, 

On ’Change, Swansea, this week, prices ruled as follows :— 
Glasgow pig, 47s., 46s. 10d., 46s. 104d.; Middlesbrough, No. 3, 
40s. 44d.; hematite, 49s. 7d.; Welsh bars, £6 to £6 2s. 6d.; sheet 
iron and steel sheets, £6 15s. to £6 17s. 6d. Bessemer steel: 
Tin-plate bars, £4 10s. to £4 12s. 6d.; Siemens, £4 12s, 6d.; steel 
rails, heavy, £4 123. 6d. to £4 1is.; light, £5 12s, 6d. to £5 15s, 

Tin-plates, makers’ quotations: Bessemer steel cokes, 10s. 44d. 
to 103. 6d.; Siemens coke finish, 10s. 6d. to 103s. 9d.; ternes, 18s. 
to 22s. Block tin, £60 13s. 9d. to £60 15s. 

In proof of the increased activity at the tin-plate works, I find 
that last week 54,655 boxes came from works, and 45,239 boxes 
were shipped. Present stock is 192,055 boxes. Several vessels 
are loading for New York, and more are expected in next week. 
One is also loading for Singapore. 

Russian business is on the increase. 

Tin-plates from Monmouthshire are coming in freely to Swansea 
for shipment. 

In the Swansea Valley a few isolated cases of stagnation are to 
be seen. One day last week the girls at the Morristown Works 
tried to emulate the men by getting up a strike on their own 
account, but it collapsed in three days. This week makes the 
eleventh week for the Upper Forest Mill men to be idle, and the 
sixteenth for the Worcester, and but for public charity the distress 
would be great. Messrs. Wright and Butler at their new bar 
mill, which is giving marked satistaction, put on a double shift 
this week, and employed some of the Morristown hands. Pontar- 
dulais steel and tin-plates works are going well, and at Briton 
Ferry twenty mills were on full drive at the Vernon Villiers, 
Baglan Bay, Gwalia, and Earlswood, and the staff of the finishing 
department was quite as busy. 

There is some discussion going on as to the probable importation 
of American coal, but this is regarded asacanard. On 'Change, 
Swansea, this week, in the matter of the importation of American 
steel, it was the conviction of able experts that a continuance was 
most unlikely. It was admitted that American Bessemer bars were 
selling below Welsh quotations, but, added one authority, when 
the cost is deducted of carriage before shipment, the rate of freights 
on the other side, and the c.i.f. delivery on this side, the price 
which it must leave to the American makers is bound to result ina 
serious loss, notwithstanding the low initial cost of bars. 

In all directions satisfactory accounts come in from the iron and 
steel works. At Dowlais there was a slight accident in one of the 
soaking pits at the new Bssemer, but a good night’s work put all 
things right. In some directions the great make of bar and rails 
has told in a marked manner on railway night and early morning 
business, advantage being taken, as in the despatch of coal to 
London, to utilise the time when passenger trains are ‘‘ off.” 

Ore has been coming in freely to the principal works, chiefly 
from Bilbao, pig and plate cuttings from Barrow, and Hamburg 
has continued its exports this week of 11,128 steel bars. Pig iron 
stocks have been depleted, though some Welsh works hold still a 
large quantity. Last week prices tended downwards, and this 
week they are not so good by 6d. or 94., having been—so runs the 
impression—affected by eastern complications. Rails, billets, and 
bars keep in good demand, and prices are firm. 

Carmarthen men of business are moving with some degree of 
earnestness to get the Great Western Railway to afford greater 
and better facilities. I note that in the House of Lords the North 
Pembrokeshire and Fishguard Railway Bill was read a second 
time on Monday. The Mumbles Railway and Pier extension of 
time has passed standing orders. Cardiff and Swansea have each 
a project, which comes up periodically, but does not make much 
progress, Cardiff has its tramway scheme and Swansea its triple 
scheme, and both have been brought forward of late for discussion 
and postponement. The electric light at Cardiff is making more 
than headway. It is reported that the demand is greater than 
the supply. 








NOTES FROM GERMANY. 








(From our own Correspondent.) 

THE general iron busincss over here continues steady, and quo- 
tations are, as a rule, firm ; only in a few special cases have prices 
been a trifle easier than in the beginning of the year. There are 
comparatively few forward orders secured just now, the tendency 
being quiet and reserved all round. 

From Silesia tolerably good accounts have been received with 
regard to the employment of the mills and foundries, a specially 
brisk demand coming in for sectional iron and heavy bars ; Breslau 
dealers have advanced the prices for bars M. 2°50 p.t., for plates 
M. 5 p.t., free Breslau stores. A satisfactory business is also done 
in most sorts of pig iron, and makers are trying to raise the out- 
put in order to be able to meet the strong demand which is now 
being experienced and which will, very likely, increase towards the 
next quarter, 








Instead of improving, the Austro-Hungarian iron market has 


been more dull and unsettled this week than last, and there q 
but very small sales effected in raw and in manufactured iron, Al 
this is naturally having a depressing influence on prices, so that th 
proposed raising of quotations for bars and sectional iron has os 
only been deferred, but there have even reductions been reported 
in several instances. On the coal market in Austria-Hungar 
brisk business is transacted, the demand for both engine and hace 
coal having perceptibly increased. Trade in Bohemian brown 
coal is extremely active ; in January of present year, 45,700 tons 
more were forwarded by the Saxon State Railways than for the 
corresponding month in the year before, 

The tone of the iron business in France is fairly satisfactor 
but there is nothing of importance to relate as regards pricey a 
demand, the former being stiff generally, while the latter con- 
tinues regular and even lively where structural iron is concerned 
Merchant Lars are quoted 175f. p.t.; girders, 185f. p.t., free Paris, 

The pozition of the iron industry in Belgium continues fayour. 
able; indeed, it is almost as good as can be desired at this time of 
the year. A fair number of orders are coming in, some of them 
being pretty heavy, and as for prices, there is quite as much firm. 
ness exhibited as during the last quarter of 1896. Inland quotations 
are:—Merchant bars No, 2, 140f.; girders, 130f.; plates No, 9 
155f.; steel plates, 161f.; sheets, 175f. p.t. Export prices are ag 
follows:—Merchant bars No. 2, 185f.; girders, 132 -50f.; plates 
No, 2, about 147f. p.t.; and steel plates, 157 °50f. p.t., free on 
board Antwerp. 

The Belgian coal market is reported to be in a very busy state 
engine classes of fuel being in particularly strong request; Aver. 
age quotation for small coal is 6 ‘75f. p.t.; best small coal, 9f, p,t,; 
steam coal of the best sort makes from 13f. to 17f. p.t. Coke is in 
increasing demand, and realised from 17 ‘50f. to 22f. p.t. 

Since last report a slight improvement can be stated to have 
taken place on the Rhenish- Westphalian iron market, some sorts 
of iron being again in very brisk request. In billets and blooms 
for instance, the contracts booked reach far into the third quarter 
of present year. Bars are likewise in better request, and the 
girder mills are also well booked forward with their orders, The 
wire trade is reported to be in a somewhat improving condition, at 
least so far as demand is concerned. The price for hoops that was 
lately agreed on by the Rhenish-Westphalian hoop mills now 
stands on M. 140 p.t. at works. Plates are in pn | call, while 
sheets remain a trifle dull. The Convention of the Plate Mills 
have resolved on an immediate advance of M. 2°50 p.t. for iron 
plates and M. 5 p.t. for steel plates. 

An exceptionally good demand is experienced on the Rhenish. 
Westphalian coal market. Coke makers require very heavy 
quantities, and this leads toa continued advance in the quotations 
for coke. The North German Lloyd is reported to have placed 
orders for their total demand in coal for 1898 with the Khenish. 
Westphalian Coal Convention. The collieries of the Saar district 
yielded, during January of present year, 677,285 t., consumption 
amounting to 670,280 t. During the corresponding month in 
1896 output amounted to 640,390 t., while consumption was 
622,000 t. 

The Rhenish-Westphilische Zeitung published a statement con- 
cerning the production and sale of the Artificial Coal Convention, 
according to which the twenty-four works belonging to the said 
Convention produced in 1896 no less than 830,727 t. artificial 
coal consumption amounting to 830,984 t., against 796,363 t. in 
1895, which 1s equal to an increase in consumption of 4°34 p,ct. 








Month. Output. Sale. 
Tons. Tons. 
January .. 70,587 71,048 
February 73,381 73,276 
March 70,628 70,809 
April 61,503 61,502 
May.. 63,000 62,000 
June wa 4d, ee Oa 66,900 
CU oni [eas ia Gees, 
August .. ; 4 67,621 
September 69,602 
October 74,289 
November ve 69,149 
December .. .. .. 72,281 
830,727 830,054 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 11th. 

THERE has been no perceptible improvement in the iron and 
steel trades in general. Last week some 20,000 iron and steel 
plates and shapes were contracted for. There is enough new work 
to justify brilliant anticipations but not immediate improvements, 
Prices point downward in all directions. This is discouraging to 
investments and to the inauguration of new enterprises under 
existing conditions. Manufacturers of long experience anticipate 
very soon one of those sudden turns which the market sometimes 
takes, Whether the conditions are ripe for one of those trade 
cyclones it is hard to say. Caution is certainly indulged in to 
extreme limits. Eaterprises that were to be 7 this time in their 
first stages of prosecution are still on paper. ‘True, we are in our 
mid-winter, and the 4th of March hatches a new president. The 
people are sick at heart of their four years’ experience, and all, 
regardless of party, will hail the new chief. The pig iron 
production is not declining, and good judges do not regard present 
stocks as excessive. Prices are weak. Brokers are not urging 
sales, in the belief that March and April requirements will be 
covered at fractional advances, especially in Bessemer pig billets, 
and in plate and tank and structural shapes. The American iron 
trade has had four dreary years, and trusts that it is at an end. 
The best the majority of mills can do is one-half to three-quarters 
capacity. This explains the reason of low prices. ‘The volume of 
available money is increasing, and there is each week a moderate 
but not a pronounced improvement in trade, We 

The improvement in finances has perceptibly iucreased activity 
in sales of good securities, railroad and otherwise. ‘This being the 
dead of winter nothing can be expected outside of the usual 
minimum business in all directions, Jobbers, dealers, manu- 
facturers, and brokers are all awaiting developments. Prices are 
certainly at the lowest ebb, so low, in fact, that restriction is the 
only alternative in some industries should there be another 
weakening. The new administration comes into power in three 
weeks from to-day, and the general anticipation is that a special 
session of Congress will be called for the particular business of 
increasing tariff duties sufficiently to stimulate manufacturing, 
and incidentally to raise enough money to pay Government 
expenses. What will then follow is matter of conjecture. All 
we certainly know is that we have an enormous amount of 
projected work, which has been the result of long dulness. The 
weakness in prices shows itself in the iron trade, but no present 
inducements can overcome the conservatism of customers who 
have charge of enterprises involving large outlays. ‘The steel rail 
mills continue without business, an occasional order for girders 
coming along. A great deal of work has been sent to mills for 
wrought iron pipe, to say nothing of cast pipe, and if half the 
work contemplated is secured these will be two of the most 
prosperous branches of the iron trade. There is no doubt that the 
plate and shape mills will have enough business. Brekers and 
agents have knowledge of contemplated terminal improvements 
and bridge work, to say nothing of ship and boat work that will 
give this branch practically all it can do for the second quarter of 
the year. In other branches trade drags. The business interests 
want to be sure the departing guest of the White House is fully 
out of sight, whom the nation most joyously speeds, before they 
feel it will be safe to let another dollar enter reproductive 
channels. The lethargy which spreads over this country 





appalling, and the poverty resulting evokes the unaccustomed 
activities of the charitable. 
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955, FLUID PRESSURE ReouLator, I. 
9855. FL 








W. Woods, 


Bg soe inc Rai.way Raixs, C, M. Chunn, London. 
57, TAKING-OFF MECHANISM of VARNISHING MACHINES, 
baat sh, London. 

9 = -_.: Lina, G. South, London. 

9959, ASCERTAINING DRAUGHT of Water of Suips, T. 

 priske, London. 

i, Fir ESCAPE LaDpER, N 

9x61, BOTTLING GUARDS, tandall, London. ; 

9:32, SEWING MACHINES, '. R. Shillito. (The Fabrik 
fiir Spezialn himaschinen Actien Gesellschaft | Patent 
J. Gutmann), Switzer!and.) rh 

9343, PRODUCING OXYGEN from ATMOSPHERIC AIR, W. C. 

“Tyler, London. ’ 

9364. MACHINES of the Linotype Crass, J. 8. Scott, 
London. ’ q - 
9365, REMOVING and Co.tLectine Deeris, D. E. Hip- 

vel], London. 

gu hacen Linc Surps, 8. Gresswell, London. 

oen7, RoTaRyY Currers, F. Salomon, London. 

dagg, STEAM BoiLers, J. Gore, London. 

9899, ScREENS, W. Holt, London. 

ou7), FASTENER for Straps, M. Shearer and T. Thomas, 


London. 
9g7], ARMOUR-PLATES and Proszcti.es, J. W. Spencer, 


London. 
9 Preservino Hops, B. Tabrum, London. 
9873. ALTERNATING CURRENTS, W. Langdon-Davies, 
mdon. 
fh etl » Dyes, J. Y. Johnson.—(7The 
" lin and Soda Fabrik, Germany.) 
9 Lamp Burners, W. and I. Darby and J. H. 
~ Punchard, London. 
9376, EVAPORATING Liquips, J. B. Alliott, London. 
9877. Cootne and Evaporatina, J. B. Alliott, London. 
9978, Hosprras, A. Hall, London. 
9879. Toots for Courtine CLora, G. C. Boroughs and J. 
“Jackson, London. 
999, Tire, G. O. C. Restall, Birmingham. 
988]. Pyeumatic Tires, J. Bergmann, London. 
9as2. HanDLE-#,\R8 for VeLocipepEs, R. 8. Lovelace, 
London. 
9883. Clips for CARRYING 
Lloyd, London. 
‘ : Brake, O. Haucke, London. 
pot, C. H. Chase and W. 








W. Peake, London. 












2867. 


Badisck 





RirLes on Bicycies, F. 





2 é S. Lawton, 
London. 
9386, Support for VeLocipepgs, A. V. Pittar, London. 
9387, INDICATING APPARATUS for REsTauRANTS, A. T. 

Smith, London. 

9388, Foor Hinces of Doors, J. Lones and E. Holden, 
London. 
238), GLOBF 
London. 
9390. BicycLe Cranks, E. Reynolds, London 

9391. Fur Capes, R. Cohen, London. 


Hovpers, J. W. Lea and J. H. Perrins, 


9,92, Hanp Prorestors for Ripinc, C. H. Gleim, 
London. 

9893, VeLocipepEs, M. Kay, Lendon. 

2394. Propuction of Catcium Careipe, H. Maxim, 


London. 
9805. GRINDING Macuines, A. R. Clizbe, London. 
289, BoTTLe-FILLING Macuines, C. T. Gibbings and 
W. P. Barnard, London. 
9897. Tonacco Pires, G. W. Oldring, Liverpool. 
y8, CONFECTIONERY, J. Lyst, Manchester. 





Oars and Scutts, T, Rimmer and J. W. Exley, 
Liverpool. 
2900. CoLumn for ConpENsING Gases, H. Hirz2l, Liver- 
yl. 


2001. Prorectinc Device for INCANDESCENT BURNERS, 
R. Linke, London. 

2902. Cuatns for Drivinc Gear of Cycres, G. F. 
Gautier, London. 

2003. Automatic CoupLinas, I. 
London. 

204. Perrorators, F. L. Muirhead, London. 

L. Muirhead, 


and H. Robinsohn, 





2905. TRANSMISSION of SicNa.s, F. 
London. 

2006. Cycxes, J. B. E. Field, London. 

207. E.ectric INCANDEsceNT Lamps, C. B. Miller, 
London. 

2008. ELecrric INcaANpEscENT Lamps, B. H. E. McCrea 
and W. J. Mitchell, London. 

2909. Rop Fasrener for Suop Winpows, W. J. Colwell, 
London. 

2910. Parerk Boarps, T. M. Easton, London. 

2911. DeveLopinc PHorocrapuic PLates, W. Brookes, 
London. 

2012. Transit Apparatus, W. Hutchings, London. 

2913. Swine Cuairs, J. Murray and ©. Townsend, 
London. 

2914. Hooks for SusPENDING Bicycxes, J. 8S. V. Bick- 
ford, London, 

2915. WaTER-TUBE BoILERS, Rose, Downs, and Thomp- 
son, Ltd., and J. H. Hopwood, London. 

2916. PennoLpers, A. E. Jones, London. 

2917. Macninery for SPINNING METAL 
Collin, London. 

2918, INrLaTiING Apparatus, J. Davidson, J. B. Rom- 
bach, and A. S. Ross, London. 

2919, Harr-pins, A. V. Hemming, London. 

2920. SHor Fasteners, A. V. Hemming, London. 

2921. IMPLEMENT for CLEANING FLoors, F, P. Faarup, 
London. 

2922. RecoveRInc Meats from Orgs, A. Gutensohn, 
London. 

2923. WATER Motor, M. Niubo and 8. Théraizol, 
London. 

2924. Drivinc Gear, C. T. Crowden and W. L. P. 
Webb, London, 

2925, Tic ENING Bexrs, C. T. Crowden, London. 

29: 6. Tires, F. B. Lark, London. 

2927, Heatina and Cootinc Liquips, E. T. Bousficld, 
London. 

2928. Bicycie Sappuxs, M. L. Deitzler, London. 

2929. Spoke Sockets, C. J. Curry and C. F. Kemp, 
London. 

2930. PLuNceR BRAKES Hall, 
London. 

2031. Puriryinc Liquips, R. G. Brooke, London. 

“v8: ATER Spaces, A. Doe, London. 

2/33. TuermMomeTers, W. Sutton and E. W. 
London. 

2934. MarertaL for FLOOR Coverinas, H. 
London, 

2935, Evectric Switcres, W. R. and J. J. Rawlings, 
London, 


Ossects, C. 





for Bicycies, E. 8S 









Pull, 


Karle, 
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— Motive Power, W. G. MacIvy, London 
Mr. CoRRuGATED Fives, J. I. Booker, New 
eds, 

2988. Drivine 
2989, Dovus.e 


Wortley, 


Mecuanism, J. R. Garner, Manchester. 

H Action BaLance Brake, J. F. Uphill, 

- ArrLyina Execrric Eneray, B. H. Thwaite, 

29 ondon, 

2042 Lockina of Nors, C. Smith, Barnard Castle. 

2943, ie SETS, M. W. Mayland, London. 

“vas. Ravrators, J. F, Bennett and H. 8. Moorwood 
Sheffield. ’ 


944, Muscat InstRUMENT, C. C. Corri, Manchester. 


2946. CycLe MaxinG, J. Hodgson and J. A. Smith, 
Coventry. 

2947. Mount, J. Moore, Derby. 

2948. NeepLK TuHreapers, J. Darling and I. Clarke, 
Glasgow. 

2949. Kyirrep Garments for UNDERWEAR, T. Lyles, 
Keighley. 

2950. MAINTAINING Pneumatic Tires, T. F. Edgeworth, 
Bristol. 

2051. DrivinG MECHANICALLY-PROPELLED VEHICLES, J. 
R. Garner, Manchester. 

2052. Vest, J. H. Woodward, Nottingham. 

2953. Conpuits for ELecrric Raitways, W. Cope, Bir- 
mingham. 

2954. COLOUR-PRINTING 
Cuckfield, Sussex. 

2955. Gun, T. Southgate, London. 

2956. Gas Sroves, R. Clayton and T. Ward, Wolver- 
hampton, 

2957. SLACKENING Warp in Looms, W. R. G. Farey, 
R. Langhorne, and T. Bailey, Manchester. 

2958. Loapine Coxk, G. Nixon, Lintz Green, Durham. 

9. WEIGHTLESs WinDOW Frame, M. Holt, Barlaston, 

Staffs. 

2960. CoLourina Raw 
Shearer, Glasgow. 

296!. ApsusTinG Mats, J. S. Coles, Worthing. 

2962. Enoravine, P. H. Mandel and O. 8. Follett, 
Hanley. 

2963. VaLve, J. R. Lang, Stockport. 

2964. Sichr Freep Lusricators, J. 
chester. 

2965. TestinGc Eacs, R Hunter, Glasgow. 

2966. Curr Links, E. E. Smith, Glasgow. 

2967. Firvinas for ELectric Lamps, W. R. C. Wakley, 


MacuineE, 8S. T. Mowbray, 








Fisre, C. O'Brien and J. 


Bromilow, Man- 


London. 

2968. PLuas for ConTROLLING CuRRENT, F. C. Dafforn, 
London. 

2969. Topacco Pipe Prorecror, G. Thomson, Buck- 
haven. 


2970. Topacco Cutter, G. Thomson, Buckhaven. 

1. Printine, W. Guthkelch, London. 

Me opions, C. Bennett, Glasgow. 

3. Grass Frames, 8. Newey and A. P. Barnett, 
London. 

2974. PREVENTING FRAUDULENT Borr_Le REFILLING, J. 
Creasy, London. 

2975. Motive Power Enoines, J. Y. Johnson.—(La 
Société Anonyme des Etablissements Weyher et Kich- 
mond, France.) 

2976. ACETYLENE Gas GENERATORS, W. H. Dennis, Bir- 
mingham. 

2977. Srorinc Cycves, F. C. Smith, Birmingham. 

2978. Brusues, H. J. Coombs and W. C. Seager, 
London. 

2979. REFRESHMENT Bar UTENSIL, Sir H. P. Dick, Bart., 
London. 

2980. CoupLtinc Hooks, J. Holden, 
London. 

2981. Cigar Boxes, G. Clipstone and 8. F. Wildman, 
London. 

VICES, E. 

London 

2983. Gas Burners, F. J. P. Reed, W. T. Spearman, and 
W. Wright, London. 

2984. Propuction of ACETYLENE H. 
London. 









Lones and E. 


2982. W. and G, Marston, 


Lawrence 


Gas, Walker, 


2985. Cans for WATERING PLants, G. C. N. Bryan, 
London. 

2936. Fire Grates, J. Major, London. 

2987. HANDLEBARS of CYCLES, G. Brangan, 


London. 
2988. Drop-pown Guns, J. 
London. 
2989. Forcep Dravout Furnacss, T. 
London. 
2990. CoveRs 
London. 
2991. Carp Cases, E. T. 
London. 

2992. Protectors for CycLe HANDLEs, W. E. de Witt, 
London. 

2998. TorBINEs, C. F. 
London. 

29094. Lapies’ Work Recepracies, C. 
London. 

2995. Exectric Licutrina, 8. Hellmann and§. Spiegel, 
London. 

2996. Srartinc Evectric Fire Pumps, T. Rungay, 
London. 

Cuimney, E. Lazzar, London. 

2998. Lamp Brackets, W. J. Roche, London. 

2999. Gas Suape, Xanthippe, Ltd., and J. C. Morris, 
London. 

3000. Swivet and Serine, F 

8001. Lamp, 8S. W. Kemish 

3002. SmoKELESS EXPLOSIVES, 
Schupphaus, United States.) 

3003. Brooms, G. R. Compton, C. 
H. Berry, London. 

3004. Ho_pina Meta Prares, C. G. Bennett, London. 


Robertson and W. Adams, 
and G. Wilton, 


of Preumatic Tires, H. W. Loads, 


Coote and A. J. Needham, 
le Kierzkowski-Steuart, 


J. Wiseman, 


2997. 





Cowley, London. 
iC. W. Ware, London. 
H. Maxim.—(k. ¢. 






F. 


Cooper, and 8. 


3005. Pneumatic Tires for Cycixs, J. H. Barry, 
London. 

8006. Ropgs, C. F. Carter, London. 

3007. CLrampinc Device, W. G. Nicholson and H. 


Colton, London. 
3008. Mera Cases, G. W. Baker and C. L. Holderness, 
London. 
3009. Suraicat Trusses, H. H. 
Milhet, France.) 
3010. Frre-EscAPE LADDERS. F. 
3011. Cycie Supports, W. P. Thompson. 
bach and J. Kelly, United States.) 
3012. Cycie Supports, W. P. Thompson.—{@. BE. Bier- 
bach and J. Kelly, United States ) 
3018. AcETYLENE Gas, W. P. Thompson. 
Macé and L. L. H. Gérard, France.) 
3014. Preparinc Packets of Fiour, H. J. Smith, 
London. 
3015. Lamp Houpers, A. 
land.) 
3016. Savino Lire at Sea, P. J. Clibborn, Londen. 
8017. Pumprnc and Raisino Liquips, R. Czermack, 
London. 
3918. Harr Structures, J. Y. Borden, London. 


(J. Achard- 


Lake. 


J. Mockler, London. 
{G. E. Bier- 








(P. P. H. 


E. Pope.—(F. R. Pope, Hol- 


3019. Jomnts for ELectricat Conpucrors, E. Ivins, 
London. 

3020. PNeumaTic Motors, T. Armstrong and L. Dove, 
London. 


8021..CLock and ApveRTISING Device, I. Y. Ferrera, 
London. 

3022. Put.eys, T. F. Edwards, London. 

3023. Boor Trees, G. H. Stephens, London. 

3024. Taps, G. J. Chambers, London. 

2025. CooLinc Device for Gas Enornes, H. Maxim, 
London. 

3026. Removine AsneEs from Boer Fives, J. R. von 
Wenusch, London. 

3027. ConpENSERS, Sir C. 8. Forbes, Bart , Londoa. 
8028. Steam Borcers, Sir C. 8. Forbes, Bart., London. 
3029. PropucinG OxyGEN, W. C. Tyler, London. 

3030. Steam GENERATORS, P. D. de la Gree, London. 
3031. Sueer MATERIAL, J. Bardach and R. von Stern, 
London. 

$032. JacguaRps, R. Beck, London. 

3033. DistRinutiING MEcHANISM, The Linotype. Co., 
Ltd., W. C. Thomason, and E. Girod, London. 


3034. Screw Presses, W. Jackson and R. Buck, 
London. 
3035. INFLATED BALL Tire, A. J. Critchel, London. 


8036. Locx1ne Device for CycLe WHEELS, 8. Hartoch, 
London. 
3087. Ore Extractine, K. A. May and F. Eldridge, 


London. 

3088. Pneumatic Tires, R. and H. F. Phillips, 
London. 

8039. REPAIRING Pneumatic Tires, F. C. Elliott, 
London. 


8040. PenroLpers, J. C. Panter, London. 

3041. CIGARETTE and Matcu Hotpers, F. 8. Bowlby, 
London. 

8042, Snow Provans, W. R. Lloyd, London. 








945. ACETYLENE G . ° P i 
marnock, 443 GENERATOR, T. Thorburn, Kil 


3043. Rope Cups, M. Eichler, London. 
3044. Sprine Jacks or SwircueEs, D. Sinclair, London, 
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8045. Propetters, H. Foster and 
Sheftield. 

3046. Fe.ts, T. M. Cockroft, Leeds. 

3047. Wuee Tires, J. T. Hammond and D. Morrison, 
Edinburgh. 

3048. Liners for Framinc of Snips, R. Baird, Glas- 
gow. 

3049. Boots and Sxogs, H. E. and A. V. Biss, London. 

3050. Joints for CycLte Frames, ©. Bell, G. A. Drum- 
mond, and C. Stroud, London. 

3051. Pneumatic Tires, C. B. 
London. 

3952. INKsTANDS3, D. Bloch, London. 

3053. PLaTes for SeconpARy Batrerigs, E. 8. New, 

oking. 

3054. Brick Dir, J. Berry, Nottingham. 

3055. Lamps, W. T. Brooks, Birmingham. 

3056. Borries, A. H. Brandon and C. F. T. Young, 
London. 

3057. Cvcie Seats, E. A. Ricketts and A. B. Chavasse, 
Wolverhampton. 

3958. PROPELLING H. F. Joel, 
London. 

3059. CycLes, W. Starley, London. 


A. Beresford, 


Cave-Browne-Cave, 


Motor VESICLES, 





3060. AceryLeng, J. B. Fenby, Birmingham. 

3061. Sirpine Sasues, J. Aitken and W. A. Howarth, 
Keighley. 

3062. Cranks, J. Gattenby, Bradford. 

3063. Finrous Covertnes, The Cape Asbestos Com- 
pany, Ltd., and G. Birkbeck, London. 

3064. Tre-cLip, J. Best, Glasgow. 

3065. Framinas of CycLe Sappies, J. B. 
Birmingham. 

3066. Horse Foon, F. W. Sutcliffe, J. H., J., and R. 
M. Shaw, Oldham. 

3067. ELecrric Resistance SaieLps, T. and G. 8S. 
Holmes, and R. W. Stewart, Liverpool. 

3068. CarTRipGE Povucuegs, P. A. Martin, Birming- 
ham. 

3069. Bicycie, J. R. Swift, St. Neots, Huntingdon- 





Brooks, 


shire. 

2070. Bicycies, R. Jackson, Altrincham, Chester. 

8071. PRopeLLinG Bicycues, J. L. Leveaux, London. 

£072. STEERING Motor VEHICLES, A. W. Brightmore, 
Knighton, Radnorshire. 

3073. GLiuE, J. Howden.—{/. Tyciak, Austria ) 

8074. Heet Mup Guarp, G. G. Wright, Edinburgh. 

3075. Measurino InstRUMENTs, W. W. Hope, Glasgow. 

8076. Lockinc Front WHEELS of Bicyc.es, J. Webb, 
Leeds. 

3077. Toncuz Depressorn, W. E. Thomas and J. 
Woolley, Sons, and Co., Ltd., Manchester. 

8078. ForKED Bripce Pin, F. Deare and J. H. Lee, 
London. 

8079. SappLE Bar, A. W. Wallis, Birmingham. 

3080. RevoLvine Steer, W. Wallace, Edinburgh. 

8081. STRENGTHENING FINGERS, A. Kupperschmid and 
M. Richter, Berlin. 

3082. Rims for WHEELS, J. E. Rogers, Smethwick, near 
Birmigham. 

3083. Beartnas, V. Thomas, Thornton Heath, Surrey. 

3084. CYCLE-DRIVING MECHANISM, J. G. Squire, New- 
castle-on-Tyne. 

3085. Vine Tester, A. Kirk, Alloa. 

3086. ZitHER Bansos, R. Spencer and T. Watkins, 
London. 

8087. Sasu Puieys, J. Mills, Lye, near Stourbridge, 
Worcestershire. 

3038. Tray, T. Saunderson, London. 

8089. Cycies, F. A. Pyke, London. 

3090. CuRLER, M. L. F. Rogers, London. 

3091. AERIAL SwitcHBack Raitway, P. H. Hulbert, 
London. 

3092. Cars, W. D. Pitt, London. 
3093. Corn Recisters, C. Junge. 
facturing Co., United States.) 
£094. Heat Batu, J. W. Cooper and T. H. 

London. 








(The Mehling Manu- 
Rees, 


Surrey. 

. CycLte Back Rest, H. Gould and W. S. Frost, 

sondon. 

8097. PHOTOGRAPHING 1 a * 
Wortley, London. 

8098. Gas Enornes, J. de V. Machuca y Llorca, London. 

8099. Currinc Gear WHEEL TeeTH, EH. Scott, London. 

3100. Enarnes, G. Wilton, London. 

3101. Enve ores, F. Fischer, London. 


Successive Pictures, 


3102. AvTromatic Door-OPENING Devices, C. Kunkel, 
London. 

8103. View Finpers for Cameras, W. Stanbyry, 
London. 


3104. Generators, W. H. Dugard, London. 
3105. Gear for Friction Hoists, J. and J. R. Temper- 





ley, London. 

8:06. VELocIPEDE Drivinc Gear, A. E. Borthwick, 
London. 

3107. Moutpine in Sanp for Castina, W. L. Phillip, 
London. 

3108. CyLinpErs for CLEANING Gratny, C. E. Mumford, 
London. 

3109. Tires, A. Mallock, London. 

3110. Ruvers, A. Mallock, London. 

$111. Tapies, D. L. Poole, London. 


3112. Pump Cup, W. Drysdale and J. Robertson, 
London. 

| 3118. AccumuLators, R. R. von Perks and J. Benger, 
London. 

$114. Cutivator Tings, L. R. and T. E. Knapp, 
London. 





3115. ELECTRICALLY - PROPELLED IMPLEMENTS, H. 
Schimpff, London. 

3116. Zinc Oxipg, J. de F. Maunder, London. 

3117. PortTasLE WARMING Apparatus, G. Swann, 
London. 

3118. Matt Extract, A. Walker, London. 

3119. ResiLient Tires, W. P. Thompson.—(H. Loos, Ger- 
many.) 

$120. ELecrric Lamps, W. P. Thompson.—(F. R. Pope, 
Holland ) 

$121. Propuctnc Paotocrapaxs, G. J. Sershall, Bir- 
mingham. 

3122. Pumrs, H. C. Winkel, London. 

3123. Stoppine Suot Hotes in Survs, G. E. L. Elliott. 
XG. Smith, Natal.) 

3124. Feepino Cups for Invatips, H. Lewis, London. 

3125. Mera Puares, A. Stein, London. 

3126. Ecastic TrrRE Tuspes, A. G. Bessemer, jun., 
London. 


London. 

3128. Brakes, T. C. Ewbank, London. 

3129. BurNiInG of PULVERULENT FvEL, A. Freitag, 
London. 

3120. Wueets for Cycies, T. W. N. Crawford, London. 

3131. Cusnions for BILLIARD TaBLzEs, G. de Michel, 
London. 

3132. Cover for Pneumatic Tires, L. H. Walter, 
Cambridge. 

3133. Harness, W. Simpson and A. H. Scott, London. 

$134. FLEXIBLE PacktnG Puiates, A. Calmon, London. 

$135. BLastinc Compositions, H. R. von Dalmen, 
London. 

3136. NEEDLE SorTING MACHINE, F. Herold and W. van 
Gulpen, London. 

8137. Tooru Brusues, A. J. Boult.—(W. @. Callinan, 
Germany.) 

3188. MeasuRING Horsgs, H. Howell and Co. and J, 
L. Beau, London. 

3139. CLEANING of Winpows, H. Braund and R. Payne, 
London. 

3140. Lerrer Carps, M. M. Dessau, London. 

3 41. Roprs, A. J. Boult.—(C. Fingado, Germany.) 

3142. Firiines for Hotpine Bicyc ies, A. P. Sherwood, 
London. 

8143. Sream CoNDENSING ARRANGEMENTS, J. S. 
Raworth, London. 

3144. Steam Prpgs, J. 8S. Raworth, London. 

3145. TRANSMITTING Motion, A. Klose, London. 
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8146. Rim for WHEELS, T, Gibson, London, 








3147. Trouser Stretcuer, F. J. Bradley, Liverpool. 

3148. BorrLte Carrier, E. Davies, Swansea. 

3149. Fonnets, W. Perry, Birmingham. 

DispLayinc Packet Goops, W. B. Williams, 
Bristol. 

$151. Burrer Disu, A. Green, Sheffield. 

3152. Pweumatic Harness, J. N. M. C. M. Briscoe, 
Dublin. 

3153. Brake for Bicycigs, J. H. Cole, Cork. 

3154. Pweumatic Trrgs, T. W. Nolan, Dublin. 

3155. ComprneD Natt and Screw, A. Hill and A. A. 
Barratt, London. 

3156. ScREW-PROPELLERS, G. Twigden, Bristol. 

3157. Automatic Soppty of DIsINFECTANTS, 
Hanlon, Cork. 

3158. Funnets, H. A. Dudgeon, Leicester. 

3159. Preumatic Tires, E. Gorrill and R. G. Sheldon, 
Liverpool. 

3160. Tue Buck.e, J. Conlan, Dublin. 

3161. PRopeELLING Boats, H. A. Stuart, Reading. 

3162. Sortine Coat, L. M. Flint, Ripley, near Derby. 

3163. Canpie, A. J. Aspinall, Liverpool. 

3164. Boxes. W. R. Lysaght, W. K. C. Hudden, and 

W. H. D. Gladstone, Wolverhampton. 

3165. Bansos, E. Herold, Bradfcrd. 

3166. Dress Guarp Frame for Cycie, G. H. Flew, 
London. 

3167. VaLve, G. L. R. Smith, Weston-:uper-Mare. 

= Linotype Macuines, J. Reed, Newcastle-on- 

yne. 

3169. Open Fire Grate, E. Honnor, Birmingham. 

3170. Beer Enaines, J. Hadwin and 8. Harvey, 
Leicester. 

3171. Tunes for CycLe Frames, 8. I. Whitfield, Claver- 
don, Warwick. 


Ww. 











3172. Stoves, J. N. Mitchell and W. Morrison, 
Glasgow. 

3173. SECURING BamBoo Parts, F. W. Needham, Bir- 
mingham. 

3174. Exastic Tires for Cycies, T. E. Silvester, 
Birmingham. ; 


3175. PermMaNeNT Way of Rai_ways, 8. Young, Man- 
chester. 

$176. SectionaL Warpinc Macurnes, H. Calvert, Hud- 
dersfield. 

— Receivers, J. Marchant, Hudders- 
field. 

3178. Morors, W. Huggins, J. Mackintosh, and D. 
M’Callum, Dundee. 

3179. Fixinc Lapets to UmBReELLAs, W. Holland, Bir- 
mingham. 

3180. TreaTING Hives, 8S. Millar and C. E. Miller, 
Glasgow. 

3181. Pyeumatic Trre Covers, J. J. Horne, Coventry. 

3182. RuBBER Proorep Cuiorn, 8. L. Gotliffe, Man- 
chester. 

3183. Axtes and WHEEL Huss, J. Shepherd, Daven- 
port, Cheshire. 

3184. Launpry Counter, W. D. Hanbury and P. 
Clark, London. 

3185. TurRNoveR Covers on DisHes, J. Newton, 
Sheffield. 

3186. Nautical. Course Finper, T. English, Hawley, 
near Dartforé. 

3187. Scornrnc Apparatus, A. C. 
anger, Diss. 

3188. Coat Saverand Trivet, L. Redmayne, Sheffield. 

3189. Lupricators, T. Edge, L. Haselden, and J. 
Atkinson, Boiton-le-Moors. 

3190. Drivinc Gear, J. M. Ralston, Glasgow. 

3191. Puttey Frames, J. W. Lea and J. H. Perrins, 
Birmingham. 

3192. InpIcaTING Motion of Suips, J. B. King, Ply- 
mouth. 

3193. Ho.tpine FiLowers, E. Taylor, Birmingham. 

3194. Hanpues, M. H. Galsworthy, Birmingham. 

3195. Castors for FurniTuRE, H. B. Harding, London. 

3196. Drivinc Gear for Cyrcies, A. H. B. Sharpe, 
London. 

3197. Pincers, M. Bernstein, London. 

3198. BicycLe Frames, C. Wegener, London. 

3199. CycLte Cranks, 8. P. F. Lehmkuhl, Netherlands. 

3200. Skates, H. Heinze, United States. 

3201. Mera.uic Packines, W. E. Plummer, London. 

3202. INFLATING ATTACHMENT for PNEUMATIC TIREs, G. 
R. Butler, London. 

3208. Stanp for BicycLes, W. Crampin, London. 

3204. ELastic Heet Bann, R. Bayer, London. 

3205. Sprine TrrE, M. Wedlake, London. 

3206. Ciampino Devices, H. Lehmann, London. 

32.7. Soap, E. J. Ellis, Birkenhead. 


Farrington, She’f- 


32,7. 

8208. CIGAR-MAKING Macuines, W. P. Thompson.— 
(La Société Anonyme pour U Exploitation des Machines 
« fabriquer les cigares F. B. C. J. Lacoste, Belgium.) 

3209. Locks for Purses, E. Langridge, London. 

3210. Winpows, H. C. Webb, Birmingham. 

3211. Wrincinc Macuines, J. Barnes, R. W. and W. 
H. Kenyon, and.J. L. Shorrock, Manchester. 

3212. Wrincinc Macaines, J. Barnes, R. W. and W. 
H. Kenyon, and J. L. Shorrock, Manchester. 

3213. Burners, J. Gregson and A. G. Jeans, Liverpool. 

3214. Boat Seat Paps and Marts, W. H. Gladding, 
London. 

3215. INcREASING SPEED, G. D. Batsun.—(G@. Low, New 
South Wales.) 

32°6. Lockinc VELOcIPEDES, F. W. Golby.—(J. Kiister, 
Germany.) 

3217. InrLaTinc Prevmaric Tires, C. Gonzalez y Per. z, 
London. 

$218. MeRcERISING TEXTILE MaTeERIALs, A. G. Bonbon, 
London. 

$219. HurpLEs, G. Zschocke, London. 

0. Knitrinc Macuuygs, J. Millar, London. 

$221. Tension Device for KNITTING MACHINES, J. Millar, 
London. 

$222. Cioras, J. Millar, London. 

3223. CycLe Stanp, C. D. Lindsay, London. 

3224. Lamps, J. Péan, London. 

3225. INTERCEPTING Traps, G. Freeman and W. Shoo- 
smith, London. 
6. SecuRING ENvetopss, J. Hodgson, London. 

7. HANDLE Bars, J. McRae, London. 

3228. EXTINGUISHING FiRE in VeEssEts, A. C. Caines, 

ondon. 
3229. Pepa.s, R. E. Arnold, London. 









Dy: 


3230. Cement, H. Miiller and A. B. Hunter, Germary. 

3231. Boxes, G. Fuchs, London. 

3232. Cameras, F. E. Ives, London. 

3233. Wueets, L. Béguin, London. 

3234. Fasteninos for CARRIAGE Doors, A. P. Tellier, 
London. 

3235. Batrertes, I. A. Timmis, London. 

3236. Stone Sawine, A. E. Leroy, London. 

3237. BrusHes, C. Loonen, London. 

$238. Gasrous Minera Waters, R. D. Bailcy, 
London. 

$239. Corps, A. Spencer, London. 


Sth February, 1897. 


Pwet matic Hess, W. G. Potter, London. 

Batu Beartine Castor, R. Levins, Dublin. 
PuysicaL DEVELOPMENT, E. Sandow, Manchester. 
INFLATION VALVE, E. 8. Goody, Manchester. 


3240. 
3241. 
3242. 
3243. 


$244. Resonator for Pianos, 8. Kirk, Manchester. _ 
3245. SiagNaLtinc Device, M. Mercier and Mercier’s 


Patents, Ltd., Manchester. 

8246. Corset SHIELD, C. W. Buckley, Manchester. 

3247. Borrom Brackets of Cycies, H. P. Lavender, 
Walsall. 

$248. Switcn and Brake Lever, D. Neale, Edinburgh. 

3249. GearineG, D. Neale, Edinburgh. 

). STEERING ARRANGEMENT, D. Neale, Edinburgh. 

1. Ris and Tires, J. Baker, Birmingham. 

8252. Cookinc RanoEs, R. Nisbet and J. Campbell, 
Glasgow. 

$253. Winters of Grates, J. D. Howie, Glasgow. 

254, PHonocrapss, T. V. H. Obelt, London. 

3255. Sprine Motors, T. V. H. Obelt, London. 

3256. Propuction of Fast BLacK upon VEGETABLE 
Fisre, H. W. Kearns and J. Barnes, Accrington. 

3257. Joints in Pipss, J. H. Fenwick, Newcastle-on- 
Tyne, 
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258. Scutcnine Macnines, W. E. Heys. — (4. 
Kirschner, France ) 

3259. Cur Tip, T. Hocken, Redruth. 

3260. Brusues, F. W. Barratt, Wimborne. 

tl. Saucepans, E. Stevens, Birmingham. 

3 62. Saurrce Guarps, |. Slater and I. D. Dovener, 
Bradford. 

3263. Hospitat Sinks, J. Shanks, Glasgow. 

3264. CycLe Sapp gs, E. and K. Woods and J. Gray, 
Londen 

3+. Steam Enaines, A. E. L. Chorlton, Manchester. 

. Closet Seats, R. W. Leftwich, London. 

. Reeutation of Lever of Water, L. P. Perkins 
and G. F. Buck, Manchester. 

8268. GEARING, A. Benham, London. 

3269. Cutrtine Eccs, H. B. Tupholme, London. 

3270. Hanp Sranp Cameras, T. C. Twining, Man- 
chester. 

3271. Gerrina Coat Srong, J. Holland and J. W. 
Bullock, Wigan. 

3272. MANHOLE Cover, G. W. Knowles, Clevedon. 















3273. Pneumatic Tires, H. E. Fawcus, Swaffham. 

3274. Steerine Lock, J. B. Dunlop and J. Doherty, 
Birmingham. 

3275. Masa Tons, H. Rost, Glasgow. 

3276. CaLenDaR, B. Wechsler, London. 

3277. Hotper for Trousers, E. M. Ginders, Liverpoo). 

3278. AppLiances for Harr Work, J. Demberger, 
Germany. 

$279. SupportTinc Exectric Cetis, C. T. J. Opper- 
mann, London. 

3280. INrLatep Tirgs, T. B. Hitchman, London. 

8281. WeicHInc Apparatus, J. Schuil and W. Booth, 
London. 


3282. Cycie Sapoxes, W. E. Scott, Birmingham. 
3283. Lockine Devices, F. C. Smith, Birmingham. 
3284. Game, P. Marsh, London. 

8285. Game of SKILL, J. G. Galley, London. 

3286. Game of SkIL1, F. G. Galley and P. W. Robey, 


London. 

£287. Dust Caps for VeLocirepEs, B. C. Joy, London. 

$288. Etectric Furnaces, R. C. Conrardo, London. 

3289. SecurinG Exastic Tires, J. Adair, Waterford. 

3290. Hotper for L:car Fitters, F. W. Edwards and 
F. G. Handcock, Lendon. 

3291. Pneumatic Trres, P. H. Gardner, London. 

3292. Pyeumatic Tires, P. H. Gardner, London. 

3293. SHow-sTranD and CHEESE-CUTTER, F. Vinten, 
Merton. 

3294. Heatinc Arr, A. B. Soar and E. W. Collier, 
London. 

3295. CycLe Tires, J. Mason, Manchester. 

3296. ANTI-PUNCTURE So.vuTion, J. Hatcher and J. 
Hodson, London. 

3297. Cabinets, H. Vandy, London. 

3298. CanDLE Sane, S. Tuchband, London. 

3299. Rotary Sirrers, A. Haenichen, London. 

3300. EXTINGUISHING O1L BuRNER Frame, H. 
London. 

3301. Trre, B. Laurent, France. 

3302. Dress Fastentnea, W. 8. Hubbard, London. 

3303. Extractinc Meta. from Org, F. W. Streatfeild, 
London. 

3304. Brakes, P. M. Justice.—(0. D. Woodbury, J. H. 
Woodward, and E. P. Wright, United States.) 

3305. Pocker Knives, G. Smith, Manchester. 

3306. Brackets, A. Stringer and G. A. Martineau, 
Manchester. 

. Cycie BE cts, F. Frank, London. 

3308. Drivinc Gear for Cycies, 8. G. 
London. 

8309. Winpow Fastener, C. Thomas, London. 

. FLusHine Cisterns, 8. W. Maffey, London. 

33 PorTABLE Piate Rack, J. W. Hordern, London. 
2. Toy, J. A. Basier, London. 

i3. CanpLe Hotpers, G. 8. Came, London. 

4. Securrne Lamp Grasses, R. T. C. Scott, London. 

5. Toy, D. C. Dickers, London. 

CLeaninc Kyives and Forks, E. Raywood, 
London. 

8317. Brooms, W. C. Scadding, London. 

8318. Currrna PastepoarRD Macuines, C. E, Preusse, 
Lendon. 

VELOCIPEDE DRIVING Whittaker, 
London. 

$320. TrRaNnsportinG Loans, J. and J. R. Temperley, 
London. 

1. Drivinc Cuurns, G. T. Macfarlane, London. 

2. Mixi, C. Weisshuhn, London. 












Swift, 
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Coulson, 





Gear, J. 













ELS, W. East, London. 
CATING, C. H. Berry and J. Snowdon, jun., 





26. HorsesHoes, A. Figge, London. 

Furnitvr_E, M. Griinhut, London. 

328. CooLineG Liquips, D. Halpin, J. B. Alliott, and L. 
Sterne, London. 

3329. TerHERING Horses, W. H. and J. A. Bartrum, 
London. 

3330. Lamps, W. J. Davy, London. 

3331. Pennoupers, H. E. Jarvis, London. 








3332. Locks, P. 4. Chevalier, London. 
3333. Toys, J. A. Weitzel, London. 
8334. Contact Boxes for Rattways, Z. Goodsell, 


London. 

8835. Ca.rpers, J. D. Johnson, London. 

3336. HeatinG Rooms, A. J. Boult.—(P. Ferrary, 
France.) 





ondon. 
VELOCIPEDE 
London. 
Sappies, J. Y. Johnson.—(M. F. Henderson, 


Sapp.es, J. B. and J. Verity, 


3341. Heat Recurator, J. Jensen.—(Z. Sartorius, Ger- 
many.) 

3342. Inpicators, E. D. Wilson, London. 

3343. Cork Dryine, C. Bauer, London. 

3344. Boxes, E. Horner, London. 

3345. Presses, C. Lucke, London. 

$346. Batrerigs, C. Payen, London. 

3347. Proputsion of Carriaces, H. V. 
London. 

8348. Tires, F. T. Toni, London. 

3349. Stoppers, A. R. Pollard, London. 

$350. ArTacHING Taps, T. C. P. Jenkins and C. F. 
Archer, London. 

$351. Pumps, J. Patterson, London. 

3352. Exrractinc Gotp from Ores, A. 8. F. Robinson, 
London. 

$353. Apparatus for CuTrinc Sroneg, S. 

London. 

54, Steam Borvers, W. Beesley, London. 

3355. DisPpLAYING VIEWs and Ptans, A. W. Stoddart, 
London. 


Weyde, 


Crowder, 
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8356. FeED-wATER Heaters, J. E. L. Ogden, London. 
8357. TickeT SELLING Device for THEATRES, T. Stevens, 

London. 

3358. METALLIC-FACED Packincs, J. Hailwood, Shef- 
field. 

3359. Heatine Water, A. Yates, Manchester. 

3360. CastInG CaTT_e, M. Schiff, London. 

836!. Brazinc Hearrus, R. J. Judge and H. Hunt, 

Birmingham, 
3362. SECURING C. G. 

London. 

38. Evecrric Cases, 8. Z. de Ferranti, Oldham. 
34. Lockine Nuts, H. R. Thomas, Wolverhampton. 
55. MoTOR-DRIVEN VEHICLES, J. H. Ball, Beeston. 
Tires, W. G. Potter, London. 

. Brakes, M. M. Hobson, Durham. 

. JOINTING METALS, J. McKay, Birmingham. 

. CANDLE Tues, F. Goodwin, Birmingham. 

. Motors, F. W. Crossley, Manchester. 

Matcu Boxes, F. Garrett, Birmingham. 

3372. Srik, J. Plant, Manchester. 

3373. Lirtina Jacks, W. Flint and A. J. Taylor, 

Keighley. 

3374. Brakes, W. M. Geddes, Manchester. 
3375. IRonInc Hat-prims, F, Battersby, Manchester. 


Frames of Baas, Vickers, 





3376. TRANSFERRING Printrep Matrer, E. W. Brock, 

Bristol 

377. Jar Covers, J. J. Wood, Birmingham. 

Morors, A. W. Brightmore, Radnorshire. 

Tea Port, G. Farmer, King’s Lynn. 

. Cycues, H. Clarke, Birmingham. 

81. Gas Enaines, J. W. Hunter, London. 

3382. Nai, Exrracror, W. Pollock, Glasgow. 

3383, Lames, W. E. Woodward, Birmingham. 

3384. Boots, J. Blakey and J. M. Porter, Leeds. 

3385. Mixine Liquips, J. Horne, Coventry. 

3386. I cR Boxes, J. Barker and J. C.Walker, Man- 
cheste 

3387. Taps, J. Whitehead, Manchester. 

3388. SEPARATING MATERIAL in Snips, M. 
Edinburgh. 

3389. Clocks, C. Y. C. Dawbarn, Liverpool. 

3390. Rxrversinc Gear, J. Fielding, 
Leonards, Gloucestershire. 

3391. Dryinc Paper, H. C. King, London. 

3392. Suip Firrines, J. E. Bott and G. H. Morrison, 
Liverpool. 

3393. SupporTine CycLes for Learners, F. W. Golby. 
—(H. Seibt, Germany ) 

3394, CuErrse Cutters, T’. Morris, Salop. 

5. Covers of Pyeumatic Tires, P. Barry, London. 

3396. Curr Links, M. J. Thompson, London. 

397. SHutTrLe Guarps, L. Bulcock, London. 

Junction Pirce for the Enps of Drivinc Guts, 
H. E. Vinnell, Birmingham. 

3309. ENVELOPE Morsrengrs, J. G. Eversman, London. 

APJUSTABLE SHADES for Lamps, A. F, Espersen, 
London. 

3401. Cycte Heap Suave AtracHMEnt, C. R. Howard, 
London. 

3402. Lockine Device for VeLocireprs, L. 
London. 

3403. BicycLe Sranps, B. W. Brightling, London. 

3404. HEATING STEAM-JACKETED Pans, C. M. Johnson, 
London. 

$405. Horizontat Borvers, G. E. 
mond, Surrey. 

3406. VEHICLE Tops, G. P. Mitchell, London. 

8407. Curtains fir VEHICLE Tops, G. P. Mitchell, 
London. 

3408. CHain Drivinc Mecuanism, G. J. A. Comont, 
London. 

3409. Socks, G. A. Cartwright, London. 

3410. LerrerR Parer and ENVELOPE, 
London. 

3411. Utitisinc Exnaust STEAM of BoILeR FURNACES, 
B. W. Taylor, London. 

3412. Combustion of Furt, R. G. Shapeott and H. E. 
Rrown, London. 

8413. Prontne SHears, T. F. N. Finch, London. 
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Hunter, 


Upton St 









N. Loeb, 


Whetman, Rich- 


A. Newton, 


3414. Resitient AXLeE-pisc for CyciEes, R. Rees, 
London. 

3415. AtracHinc Boxes to Venictes, H. Lehmann, 
London. 


3416. SPLASH-GUARD for VELOcIPEDEs, L J. Blight, 
London. 

3417. Pneumatic Tires, A. N. Atkins, London. 

3418. SappLE Pins of VeLocipepEs, C. E. Stevens, 
London. 

3419. Musicat BELts, J. Atroy, London. 

3420. Pneumatic Tires, A. N. Atkins, London. 

3421. MarHematicaL Drawina InstRuMENTs, C. H. J. 
Clayton, London. 

3422. SHetr Supports, C. Chivers, London. 

3423. The WeLtcome CoLanpeRr, T. Millborne, London. 

3424. CycLe Toor Baos, P. A. Martin, Birmingham. 

3425. PerpervaL CALENDAR, J. Wejrostek and I. 
Hrbek, London. 

3423. Tires, T. D. Dundas, London. 

3427. Boots, F. J. Markie, London. 

3428. Toots, A. N. Hewens, London. 

3429. Sapp.es, H. H. Lake.-+(P. W. Tillinghast, United 
States.) 

3430. Sapp.es, H. H. Lake.—(P. W. Tillinghast, United 
States. 

3431. Casters, H. Ill, London. 

3432. GLoves, H. H. Lake.—(W. H. Tyler, United States.) 

3433 Furnaces, H. H. Lake.—(&. B. Parkhurst, 
United States. 

3434. Hat-rorMING MAcHINEs, F. F. Poole and E. P. 

Backus, London. 

435. Ash Carts, J. Healy, London. 

3136. CHimney Pots, W. Smith, London. 

3437. Stoppinc Horses, R. Chambers, London. 

3438. Starcu, T. E. Forman, London. 

3139. Cuains, B. J. B. Mills.—(G. F. Ballou, United 
States. 

3440. Curtine Biscuits, E. Carr, London. 

3441. Fixinc Rops, C. H. M. Robson, London. 

3442. Pipe Cieaners, C. H. M. Robson, London. 

3443. Joint, The Hon. R. T. D. Brougham and W. C. 
Bersey, London. 

3444. HorsesHoes, C. R. Schirrmeister, London. 

3445. AvuTomMaTiC MILLING Macuines, J. Gregory, 
London. 

3446. INCANDESCENT Lamps, R. Haddan.—{J. IV. Allison, 
United States.) 

3447. INCANDES 
United States. 

3448. Furx Savers for FIRE- PLACES, 
London. 

3449. WHEE Ls, S. C. Davidson, London. 

3450. GaALVANIc Batrerigs, G. J. Brown, A. W. Southey, 
and the Electric Motive Power Company, Ltd., 
London. 

8451. Pens, J. 8S. Bard, London. 

3452. CoLourinG Matters, H. E. Newton.—(The Far- 
benfalriken vormals Friedrich Bayer and Co., Ger- 
many. 

3453. Corsets, C. E. Thompson, London. 

3454. Encravinc and Dig Sinxine, T. Auty and A. 
Watkins, London. 

3455. BorLer Fcrnaces, G. Beesley, Liverpool. 

3456. CycLe Brakes, H. G. Tippet, Liverpool. 

3457. FEED-WATER HEATERS and PurRIFIeERs, J. Struben, 
Liverpool. 

3458. ARTIFICIAL MILLING ROLLERs, 8S. Theiner, Liver- 
2001. 

3459. Cyc_z Crates, E. Warren, London. 

34€0. VocaListnG AUDIPHONES, J. A. Lakin, London. 

3461. ResILrent Tires, J. McAlpine and T. 8. Allden, 
London. 

3462. Carpon for Exrectric Lamps, D. A. 
London. 

3463. Pipes, T. Kilner, London. 

3464. Tires, R. Bennett, London. 

8465. INKING PRINTING MACHINES, 
London. ‘ 

3466. Tupes for TusuLous Borers, J. E. L. Ogden, 
London. 

3467. Sewinc Macuines, A. Legg and C. W. Weston, 
London. 

3468. CLostnc the Bow.s of Pipes, M. M. Williams, 
London. 

3469. PickLe Fork, E. Lazenby and Son, Ltd., and J. 
Black, London. 

3470. Clamp Connections, Siemens Bros. and Co., Ltd. 

—(Siemens and Halske, Germany.) 

3471. Sarety Cur-ovrs for ELectric Circuits, Siemens 

Bros. and Co., Ltd.—(Siemens and Halske, Germany.) 

3472. PuriricaTion of Atconor, F. L. Calmant, 

London. 

3473. Letrer-Boxss, A. C. Seghers, London. 

3474. ComBinaTion Coat, R. Marcus, London. 

3475. Pomp for Tires, A. V. Pittar, London. 

3476. DARNING IMPLEMENTS, M. S. Schafor, London. 

3477. Lirts, C. Crausgz, Surbiton. 

3478. Forcine Arr into Barres, A. J. Boult.—(d. 

Spirgel, France.) 

3479. Meters, C. Schreiber, London. 

3480. Borers, J. Cleave, London. 

3481. Boxes, H. A. Murphy, London. 

3482, EvaporatinaG, J. B. Alliott, London. 

3483. Evaroratino, J. B. Alliott, London. 

3484, CARGO-CARRYING VESSELS, E. H. O. R. Ropner, 

jun., London. 

3485. Ruppers, G. J. Ayling, London. 









=Nt Lamps, R. Haddan.- 
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J. P. Moore, 





Shesler, 


D. T. Powell, 








3486. Usinc Cork with Stopper, J. Murray, Hull. 
3487. Topacco Pipx, T. L. Martin, Llanidloes, 
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From the United States Patent Office Oficial Gazette. 


570,079. Power-priven Toot ror Dresstna Bars 
AND INGors, F. J. Wooster, Waterbury, Conn.—Filed 
August 15th, 1896. 

Claim.-(1) A tool for cleaning bars and ingots con- 
sisting of a hand-piece having two hubs with an 
opening between them, a shaft journalled in the hubs 
and adapted to be connected with power driving 
mechanism, a burr carried by the shaft and lying in 
the opening between the hubs, and a drill carried at 
one end of the shaft. (2) A tool for cleaning bars and 


{570,079 ) 






ingots consisting of a hand-piece having two hubs 

with an opening between them, a shaft journalled in 

the hubs and having a flexible power shaft connected 
with one end thereof, a burr carried by the shaft and 
lying in the opening between the hubs, nuts on oppo- 

site sides of the burr to hold the latter in place, and a 

chuck at the opposite end of the shaft from the 

flexible shaft adapted to receive a drill, substantially 
as described. 

570,195. METHOD or AND APPARATUS FOR GENERATING 
Stream, EB. A. Ashcroft, London, England.—Filed 
December 27th, 1895. 

Claim.—The herein-described method of heating 

a steam boiler by molten slog or other hot material 

coming from a blast or other furnace, the said method 

consisting essentially in spreading the slag in thin 
super-imposed layers on a hearth within the heating 


(570,195 ] 


























chamber of the boiler, and at same time causing a 
current of air to circulate over the freshly-deposited 
layer of hot material, then in contact with the heating 
surfaces of the boiler, then back over the hot material, 
and so on in a continuous cycle, as specified. 


570,420. Ancuor, F. Ba'dt, Chester, Pa.—Filed Jun 
12th, 1896. 

Claim.—In an anchor, a rectangular shank, a ball 
integral with and on one end of said shank, a groove 
having a curved bottom, formed on the bottom of the 
said ball, a crown-piece having integral flukes, a 











central longitudinal opening in the fluke side of the 
crown-piece, and a cup-shaped opening on the rear 
side, lugs extending from the crown-piece and pro- 
vided with openings, a pin adapted to pass through 
said openings and work in the groove in the bottom 
of the ball. 


570,427. Macuine For Dritiinc Rartway Ralts, 
A. D. Gore, Boston, Mass.—Filed September 4th, 
1893. 

Claim.—In a drilling machine, the combination with 

a pair of parallel supporting bars connected together 

and adapted to be laid transversely upon the two rails 

of a railway track, of a standard provided with feet 
adapted to be clamped to said bars, a drill frame 
sliding vertically on the standard between said bars, 

a screw provided with a handle for vertically adjusting 

the drill frame, a horizontal drill spindle, carrying a 

drill and rotating in’a bearing at the lower end of the 
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drill frame, a horizontal driving shaft at the upper 
end of the drill frame provided at its opposite ends 
with balance wheels L L having operative crank 
handles, said wheels being so located as to permit the 
machine when turned over to be trundled thereon by 





taking hold of the ends of the supporting bars to 
which it is clamped, a vertical shaft connected by 
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bevel gears with the driving shaft and dri] s 
and a hand-operated screw connected with t} 
spindle for producing the feed of the drill 
ting substantially as set forth. 


570,129, Device ror PREVENTING Opsrruc 
Buast in Bast Furnaces, J. M. Hartinwy 
delphia, Pa.—Filed July 31st, 1894. 

Claim.—(1) The combination with the furnace 

of a jacket constructed in vertical sections, a prerboe 

internally - projecting flanges mounted upon aot 

jacket above the twyer breast, a series of open a 

zontal water troughs arranged upon the exterior 

said jacket, and guard pieces at each end of ph 


Pindlo, 
Me drill 
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troughs extending above the level of the remainder of 
the rim portion thereof, substantially as set forth 
(2) The combination with the blast furnace, twye 
pipe and pricker bar, of a valve mounted in the regy 
end of the twyer pipe, a weighted lever normally 
supporting said valve in a closed position, and 
rotatable pin carrying said lever, as and for the 
purposes specified. 

572,173. PHorocraruic Finer, 4. C. Mercer, Syra. 

cuse, N.Y.—Filed January 24th, 1896. 

Claim.—(1) In a photographic finder, the combing. 
tion of : first, a negative lens suitably supported ang 
fixed in the front opening of a box and perpen. 
dicularly to and first in the path of the light passing 
from the object or view through the finder to the eye; 
secondly, a triangular glass prism, suitably supported 
and fixed just behind the said negative lens, below g 
top opening in the said box and in the said path of 
light, having two polished internally-reflecting faces, 
one of which, not silvered, is placed or cut at such an 
angle to the other, which is silvered, that the former 
or first face transmits one part of a ray or pencil of 
light on its way from the object or view to the latter 
or second face, and simultaneously totally reflects 
another later part of the same ray or pencil of light on 
its way from its said second internally-reflecting face 
to the eye; thirdly, a final upper emitting and refract. 
ing polished face of the said triangular glass prism, 
oblique to the now emitted and refracted said ray or 
pencil or said path of light and fixed at such an angle 
to a black screen, which is suitably supported and 
fixed in the said box just above and in front of the 
said triangular glass prism, that the said screen only 
is reflected to the eye by the said emitting and 
refracting face ; fourthly, two contours, one bounding 
the said front opening in the said box and the other 
bounding the said top opening in the said box, so 
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proportioned as visually to coincide when the eye is 
correctly located in using the finder. (2) In a photo- 
graphic finder, the combination of: first, a negative 
lens suitably supported and fixed in the front opening 
of a box and perpendicularly to and first in the path 
of the light passing from the object or view through 
the finder to the eye ; with, secondly, a triangular glate 
prism suitably supported and fixed just behind the 
said negative lens, below a top opening in the said 
box and in the said path of light, having two polished 
internally-reflecting faces, one of which, not silvered, 
is placed or cut at such an angle to the other, which is 
silvered, that the former simultaneously transmits 
one part of, and totally reflects another part of, the 
same ray or pencil of light passing from the object or 
view through the finder to the eye ; and with, thirdly, 
a final upper emitting and refracting polished face of 
the said triangular glass prism, oblique to the now 
emitted and refracted said ray or pencil or said path 
of light, and fixed at such an angle to a black screen, 
which is suitably supported and fixed in the said 
box just above and in front of the said triangular 
glass prism, that the said screen only is reflected to 
the eye by the said emitting and refracting face. (3) 
In a photographic finder the combination of : first, 4 
negative lens suitably supported and fixed in the front 
opening of a box, and perpendicularly to and first in 
the path of the light passing from the object or view 
through the finder to the eye; with, secondly, 4 
triangular glass prism suitably supported and fixed 
just behind the said negative lens, below a top open- 
ing in the said box and in the said path of light, 
having two polished internally-reflecting faces, one of 
which, not silvered, is placed or cut at such an angle 
to the other, which is silvered, that the former 
simultaneously transmits one part of, and totally 
reflects another part of, the same ray or pencil 
of light passing from the object or view through the 
finder to the eye. (4) In a finder, a prism having 4 
final emitting surface oblique to the emitted pencil of 
light in combination with a screen so placed and 
sizad as to be alone reflected to the eye by said surface. 








Epps’s Cocoa.—GRATEFUL AND Comrortina.—"‘ By 4 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by 4 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortifi 

with pure blood and a properly nourished frame. — 
Civil Service Gazette.—Made simply with boiling water 
or milk.—Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps and Co., og | 
Homeopathic Chemists, London.”—Also makers 0 
Epps’s Cocoaine or Cocoa-Nib Extract: A thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being & 
gentle nerve stimulant, supplies the needed energy 








without unduly exciting the system.—[{ADVT 
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THE MANUFACTURE OF COKE. | death has removed a prominent authority from the | improved in a by-product oven, but certainly the 


No, III, 


It is with considerable gratification that we find our- 
<elves in the position of being able to record the fact that 
the recognition of the importance of the employment of 
more economical methods in the production of coke has 
made, and is making, considerable progress in this country, 
and we look forward to recording, before these articles 
are completed, some good examples from independent 
practical experience in this country of the many advan- 
tages accruing from the adoption of the long narrow oven 
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metallurgical circles in the United States. These facts 
relating to coke-making are contained in a Government 
report, and include data relating to the introduction and 
establishment of retort ovens into the States up to the 
end of 1895. The position recorded is, that at the close 


of 1895 there were in operation in the United States, in 
addition to the 12 Semet-Solvay ovens that have been 
in operation for the previous two years, 60 Otto-Hoff- 
mann ovens; whilst in course of construction there were 
100 Semet-Solvay, 60 Otto-Hoffmann, a large number of 
Slocum ovens 


a modification of Carvés ovens—and a 





Fig. 24—VIEW OF A BATTERY OF 60 OTTO-HOFFMANN COKE OVENS FROM THE RAM SIDE 


with the recovery of by-products. As an example of 
this spirit of approval we quote the following from the 
North Star of January 26th, 1897:—‘* Cleveland coke 
industry.—In March, 1895, it was announced in the North 
Star that a new departure was taking place in the 
Durham coke industry, and that the Carlton Iron Com- 
pany, Limited, had arranged to erect retort ovens for 
the recovery of the valuable by-products, tar, sulphate of 
ammonia, and benzol, in conjunction with their blast 
furnace plants, so as to enable them to gain the advan- 
tage of a regular supply of first-rate coke close to the 
blast furnaces. We now hear that the Carlton Iron 
Company's experiment has been so successful and the 
quality of the coke produced so superior, that the pro- 
prietors have determined to put down another battery of 
Semet-Solvay ovens and complete recovery plant. This 
will make in all for the Carlton Ironworks a plant of 
Semet-Solvay ovens which is expected will produce about 
1400 tons of coke per week. There is every reason to 
believe that the new coke industry with recovery of by- 
products has taken a firm hold in the Cleveland district, 
and the Carlton Iron Company, as pioneers of the 
latest and most improved development of retort ovens, 
are to be highly congratulated.” It must be borne in 
mind constantly that any haphazard adoption of any 
system will almost certainly lead to failure; therefore, 
when it has been decided to replace any old wasteful 
method by a new and improved method, the first step is 
to determine which system or combination of systems is 
to be adopted, and this should not be done hastily, but 
should be considered with due deliberation, coupled with 
careful inquiry into all the merits and demerits of rival 
system3, on no account relying solely on the statements 
of interested parties pro or con. Having ascertained these 
factors, the evidence accumulated should be cautiously 
weighed and precisely applied to local circumstances ; 
bearing in mind particularly the quality of the coal from 
which the coke is to be made, and the modifications in 
the ovens that would be required to suit such coal. When 
these investigations are completed, and not before, should 
the system to be adopted be selected. Moreover, having 
decided on the system, every precaution should be taken 
to have it installed and operated in an efficient manner, 
Working it regularly, systematically, and continuously, 
otherwise again failure may be encountered. Quite 
recently we have had submitted to us two samples of coke, 
hoth from retort ovens, one of a most wretched descrip- 
tim and the other just as good as one could wish to 
see; the former would lead us to the conclusion that 
retort ovens are to be avoided, the latter to the determi- 
nation of employing no other than retort ovens. This is 
Just one demonstration of the fact that care is required 
before forming a decisive opinion on this subject. 

It is perhaps well to draw attention to the fact that in 
the great iron-producing countries of Western Europe 
the beehive oven has practically disappeared, and even 
in the central countries is being rapidly displaced by | 
retort ovens. The remarkable effect that this has exerted 
on the German iron industry is too well known to all 
Interested to need further comment from us, and all 
ust acknowledge that German opinion on and example 
In the practice of industrial operations are not to be dis- 
carded without mature consideration, which will generally | 
ead to the conclusion that the opinion and the example | 
ee putting to the test on a practical scale. 
: roe to America, we have at hand the facts recently | 
published, from the pen of Mr. Joseph D. Weeks, to 
Whom we have referred previously, and whose regretted | 


bank of Huessener ovens, moreover, other blocks of retort | 
ovens were in contemplation. The Semet-Solvay record | 
is as follows :— 


Average of coke per oven per year... ... ... 1543 tons 
Percentage of coal obtained in coke from all coals 83 4 
a a from Morris Run coal (analysis 
Sg OO aS en ERE eee eae 84°5 
Per cent. of the yield of coke in Semet-Solvay 
oven yielded in beehive oven from the same coal 41 


Analysis of Morris Run Coal and Coke. 








Coal. Semet-Solvay coke. 
Per cent. Per cent. 

Molstare.:.. 2.0 23 fa .. 0°42 0°47 
Volatile matter 20 *04 1°97 
Fixed carbon 70°98 85°17 
Ash 8°84 12°39 | 

Total . 100°28 . 100°00 
Seliger... 3... «s 1°30 0°91 


The company declined to place’ a value either on the 


| towards the spectator. 
| parts may be judged by comparison with the men standing 


enormous waste of material that passes out with the 
gases would be avoided were the by-product ovens used.” 
It will now be opportune to call attention to a British 
view of the question, which, although, judging from the 
imperfect and guarded statements made in reference to 
this subject, it is apparently based on very casual 
observations, is, nevertheless, of significance. We refer 
to the comments made by the delegation organised by the 
British Iron Trades Association to report on the iron and 
steel industries of Belgium and Germany, which were to 
the following effect: Their attention was repeatedly 
called, in both Belgium and Germany, to the value and 
economy of the system generally adopted in both countries 
for the recovery of the by-products of the coal in the 
process of manufacturing coke. So far as they could 
ascertain, this system was being carried out almost 
universally on the Continent, where the beehive oven 
had been displaced by the Coppée, the Appolt, the Otto, 
the Solvay, or some other system specially designed to 
enable the ammonia, tar, benzol, &c., to be recovered in 
the process of coking. They found the effect of this 
| system was to enable the coke to be sold or charged to 
the furnace at a lower cost than was possible in the 
absence of such a system. But they do not venture to 
express any opinion on the technical question of whether 
the quality of the coke is in any way deteriorated by this 
process, as appeared to them to be either apprehended or 
| ascertained in English practice. Finally, they restricted 
| themselves to asserting that this difference in practice was 
an element in giving to continental countries fairly cheap 
supplies of coke-—a safe, butimportant admission. Never- 
theless, in spite of being left in the dark as to the actual 
systems in vogue, their relative merits, the quality of the 
coke produced, the proportion of coal regained as coke, 
the actual economy effected, and a multitude of other sig- 
| nificant points, the admission that some economy is 
effected must be regarded as offering fair encouragc- 





| ment to those who hesitate about changing from the bee- 
| hive to the retort oven. 


At the close of the second article of this series, which 
appeared in Tue ENGINEER of September 25th of last 


| year, we said we hoped to draw attention to other forms 


of ovens and their modfications, an intention we intend 
to carry out, but for the present we shall continue our 
remarks on the systems already noticed, for the simple 
reason that they are theonly twothat are prominently before 
the public at the present time, and, moreover, one of them 
has made some further progress since we wrote about them. 

Firstly, we will draw attention to the illustrations 
numbered respectively Figs. 17, 18, 19, 20, 21, 22, and 23 
in the issue just referred to, pages 305, 306, and 316, and 
about which statistics are given in the table on page 306. 
Fig. 17 is a representation of an installation erected in 
1891, and numbered 38 on the table; it gives a very good 
idea of the general appearance of a Semet-Solvay battery 


| of forty-eight ovens, with the recovery plant belonging 
| thereto. 


The view is from the discharging side of the 
ovens, and the various details may be observed. The 
charging tubs and the three sets of rails upon which they 


|run; the ascension pipes, bridges, the hydraulic main, 
|and other pipes carrying away the volatile products, 


whilst the main conveying the washed gases to the ovens 
is seen following along the top of the ovens on the side 
The magnitude of the various 


about. The structure to the right of the figure is a 
storage hopper where different qualities of fuel are mixed 














.Fig. 25—-END VIEW OF BATTERY OF 


coke made or the coal used. It may be observed, how- 
ever, that the actual yield of coal in coke throughout the 
United States in 1895, taking the actual weight of coal 
charged into the ovens and the actual weight of coke 
drawn, is put down as not exceeding 60 or 61 per cent. 


| Then with regard to the Otto-Hoffman ovens, they had not 
| been sufficiently long in operation to have passed the ex- 


perimental cokings, and therefore no record of their per- 
formance appears in the report. With regard tothe Con- 
nesville region, it is remarked that probably “‘ the charac- 
ter of the coke is so good that the oven owners do not | 
see any necessity for attempting to improve its quality. | 
It is probable that the quality of the coke would not be | 


60 OTTO-HOFFMANN COKE OVENS 


anil ground before filling into the small charging tubs. 
Fig. 18 shows a corner of the plant at Brymbo—No. 11 
in the table. The washer to the left is the first ammonia 
washer and tar extractor; the round apparatus in the 
centre is the benzol absorber ; and the square washer on 
the right near the round tower is the final ammonia 
washer. Fig. 19 gives a view from the discharging 
end of a plant erected in England as far back as 1886, 
and numbered 2 on the table. Fig. 20 depicts the bench 
numbered 5 on the table. It may be observed that the 
vertical lines in the background have nothing to do with 
the plant, but represent an avenue of trees as reproduced 
in engraving. This is a bench of twenty-five erected 
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in 1892. The methods of closing the doors and | points, shows an arrangement for utilising the waste heat| We have at present nothing further to record in 
the arrangements for taking off the gases are dis- | under boilers for raising steam. There are two distinct | nection with the Semet-Solvay system, as their svelte 
tinctly shown, as are also the washed gas return | batteries of 25 each, having separate boiler installations | found to work to their entire satisfaction. _— 
pipe and cooling the coke outside the oven by jets of | and recovery plant; one set being in course of erection.! In the meantime the Otto-Hoffmann system hag be 
making progress, and has under 
gone very considerable modifi. 
cation since the period repre 
sented in the issue of Tap 
ENGINEER already referred 4 
and, therefore, calls for furthe, 
notice and _ illustration, We 
publish also—what could not be 
obtained before—a general view, 
which will give an idea of the 
character of the structure jo. 
quired for this system; this is 
shown in Figs. 24 and 25, which 
represent two views of batteries 
of Otto-Hofimann coke oven; 
from the ram side, showing the 
accompanying substructure ag 
well as the arrangements at the 
top for taking off the gas, [y 
Fig. 24 the method of closing 
WY the ovens can also be seen, and 
in the front to the right the 
dust arresters; the latter can 
Lil however, be seen better jn 
KW Fig. 25 to the left outside the 
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‘ AS N by-product recovery house; ; 

SS » S SS ° 4 e; in 

waa \ sN this view, too, the ram for dis. 

\ L N \ charging the ovens can be ob. 

\ 2 : \ \ served. The magnitude of these 

Ze yj Yyyy Reratelp structures may again be gathered 


from the men about and from 
\ \ the coal truck in front of Fig 
\ j \ \N 25, which is a continental and 
\ \ not a British truck. 

Z LY We may now refer to some of 
q VW, iy Vs , the modifications that have been 
Fig. 26—IMPROVED OTTO-HOFFMANN COKE OVEN effected in the Otto. Hoffinan 

ovens, firstly comparing Fig. 25 

with Fig. 4, p. 303, of the issue 

water, whilst part of the recovery plant towers up atthe Fig. 23 in a similar way presents to view four batteries of | already frequently alluded to; the most conspicuous altera. 
back. In Fig. 21 the battery numbered 9 is set forth, 25 each. Here again may be seen the operation of the tion is that connected with the regenerative system, for 
with an old form of coke oven in course of demolition on coke cooling by men directing jets of water on to the not alone have the regenerative surfaces and areas been 
the left of the figure and the colliery buildings and wall of hot coke just ejected from an oven. This is the very much reduced, but also the regenerative chambers 


BBnagqgr 
Hot gE 





YY ec 




















































~- $000 







































































sexu: | 





“Twe Exonmen” Swan Enc. 
Fig. 27—RECENT TYPE OF OTTO-HOFFMANN COKE OVEN 
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“Tue Enonmen” 
Fig. 28—LONGITUDINAL SECTION OF Fig. 27 
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accessories at the back. The plant numbered 10 on the | plant numbered 1 on the table, and is at once the most | have been set in front of instead of under eac 
table is shown in Fig. 22, and, amongst many other | ancient and the most imposing of all we have shown. of the ovens; the latter are consequently supporte 
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on five, instead of three arches, and air can_circulate 
freely under the whole length of each oven. The whole 
of the sole of the oven, therefore, can by this means 
penefit by the cooling influence of the air, and not as 
hitherto be partially cooled, and partially not only not 
cooled, but even subjected to the by no means desir- 
able influences of the heat from the regenerators. 
Then the reduction of the size of the regenerating system 
has enabled a simplification to be effected in the conduit 
that carries waste gases from and fresh to the re- 
generator ; this conduit here appears as a single larger 
chamber instead of two smaller ones. Another impor- 
tant modification is shown in reference to the gas for 
heating the ovens ; instead of being conveyed in mains run- 
ning below and in front 

of each end, as shown in 4 
Fig. 4, in Fig. 26 it will be 
observed that these gas 
mains run along the top, 
and the gas is supplied to 
the ovens only in the side 
flues, but both at the top 
and at the bottom, thus 
providing for a distribu- 
tion of the area of actual 
combustion, in somewhat 
the same manner as the 
disadvantage of overheat 
in the sole flue was over- 
come in the case of the 
transformations of the 
Carvés and Simon-Carvés 
ovens in days gone by. 
The cooling flues below 
the sole only appear in 
one direction; whilst the 
mode of making the con- 
nection between the in 
terior and exterior of the 
ovens for the preliminary 





heating has undergone 
some change, and the 


flue over the arch and 
the flue or flues connect- 
ing it with the side flue 
considerable alteration. 
The travelling winches 
represented as working 
over the gas mains are 
for the purpose of raising 
and lowering the doors. 
The Otto Company 
however, not content to 
remain stationary, but is 
still progressing, and as late as August 27th, 1896, 
a patent of its own was published by the German 
Patent - office. This newest modification is shown 
in Figs. 27, 28, and 29. Here we find a complete | 
revolution has taken place, the Hoffinann character- 
istic has entirely disappeared, and a reversion to the 
single main for the waste gases below the ground | 
level in front of one end of the ovens is observable. | 
The same remark applies to the connection of this 
main with the sole flues by means of inclined ducts 
—Figs. 27, 28, and section 3, Fig. 29. But the sole | 
flues have quite altered in character and function; 
near the entrance to the outlet duct there is a small | 
parting wall that shuts off the other part of the sole flue, | 
in which part there is no arrangement for any regular 
circulation of gas, air, or heat; consequently the lower | 
cooling flue has become unnecessary, and has been 
abolished. The lower longitudinal side flue is, however, 
divided into compartments by the continuation downwards | 
of some of the walls separating the vertical fiues, and | 
each of these compartments is connected by a duct, or | 
ducts, with the sole flue. In this way, moreover, it will | 
be seen that the vertical wall flues become divided into | 
groups, but only the group at the waste main end is in | 
connection with that portion of the sole flue that con- | 
nects with the waste main, see Fig. 28; consequently, | 
the current of gas is downwards in the last group of | 
side flues and upwards into the upper longitudinal 
side flue in all the others. Now we come to the 
special feature of the present modification, indicated | 
in all the cuts, that is the method of burning the 
waste gases. Instead of admitting them unburnt | 
into the flues, they are in the new arrangement led by | 
piping beneath each parting wall and from Bunsen jets 
rising from the piping are burnt in orifices opening 
beneath each group of side flues, except that group that 
serves for the escape of the products of combustion. To 
ensure thorough combustion arrangements are made for 
injecting air above each gas jet. The continuous flue over 
the vault of the ovens has gone, and only a few short flues 
connecting with the charging holes are shown in Fig. 28, 
andin the patent drawing, Fig. 29, there are no flues what- 
ever over the arches of the ovens, the necessary connection 
between the side flues and the inside of the oven being made 
by a junction with the ascension pipe provided with a valve, 
so that when this valve, v', is open and that in the bridge, v. 
is shut, the gases pass into the side flues, which can also 


is, 


Coppée, These arrangements are required in the pre- 
liminary heating of the Otto-Hoffmann ovens, which in 
all its modifications takes place by working them as Coppée 
ovens until they are raised the proper temperature, 
Which once being obtained, is, of course, maintained un- 
interruptedly until repairs necessitate a cooling down. 
When this stage is attained the ducts leading to the 
charging holes are blocked up, as shown in Figs. 26 and 27, 
orin the case where the valves are used, the valve control- 
ling the entrance to the side flues is closed, and that 
leading to the hydraulic main opened. The tubes p p— 
Fig. 29, above—conduct air from a main at the top to 
the air ducts shown in sections 2 and 3, under the sole 
flue in the former and in the latter in the side flue, to | 
be out of the way of the spent gas ducts. 





In the new arrangement the substructure and founda- 
tion have undergone considerable change, the ovens being 
mainly supported on longitudinal vaults instead of trans- 
verse vaults as in former cases; these vaults are made 
high enough for a man to enter—and probably will 
become hot enough to keep him out—and in them are 
arranged the gaspipes, jets, and cocks; the gas main 
running under ground at one end. The air supply is 
now heated as in most other systems by recuperation, 
although no complications for the purpose are introduced 
as is done in many of the other systems. Fig. 27 shows 
a transverse section of the new arrangement, as designed 
for working purposes; H are the lower side flues, I the 
vertical side flues, K the upper longitudinal side flues, 
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Fig. 29—-TRANSVERSE SECTIONS OF RECENT OTTO-HOFFMANN COKE OVEN 


S the ascension pipes, and V the hydraulic mains; the 
arrangement of the gas pipes and the connections between 
the sole and lower side flues, and between the latter and 
the vertical flues, are shown. Tig. 28 gives four sections 


| as set forth in the patent specification, and distinctly 


illustrates all the points referred to above. Fig. 28 
represents a sectional elevation in part through the length 


| of the oven, and in part along the separating wall, from 


a special drawing, and, with the exception of the dividing 
walls in the lower longitudinal flue, shows very clearly the 
new arrangement, with all accessories, including the ram ; 


| in this instance too, the arrangements for the preliminary 


heating are included in the structure itself, and the air 
ducts, as well as the connections between the side flues 


| and the interior of the ovens, by the way of the charging 


holes, and the modes of working these, may be readily 
followed. Then, too, the ascension pipe, bridge, and 
hydraulic main are again displayed, also the tubs and 
the winches, and the little cooling channels below the 
great waste main. 

The advantages claimed for this new scheme are many. 
Of course, the usual one claimed for having the gas main 
underground and out of the way of the ovens; then the 
better distribution of the gas and the exposure of the 
lower part of the ovens, instead of the upper part to the 
highest temperature, are the main advantages, the latter 
one increasing the yield of by-products, as they are not 
decomposed to the same extent as when the combustion 
takes place in their vicinity ; and, furthermore, an equali- 
sation of the pressure of the gas is to result from the 
proposed subdivision, so leaks through cracks inwards or 
outwards from the coking chamber are, it is claimed, to 
be obviated. These are the advantages claimed, but it 
remains to be proved whether they are substantiated or 
not, and what is more, whether the newest order of 
things is economical or otherwise ; anyway, we are in- 
formed, it is not intended to displace the usual form, 
as yet, by the new one. 


(To be continued.) 








THE NEW WHITE STAR MAIL STEAMER. 





In our last impression we gave all the information then 


| available concerning the new White Star boat, the Oceanic. 


We have since received an authoritative statement from 


| Messrs. y i 0. i bo 
be connected with the air by special ducts, as in the old | poy Amb a Bag ee Be repeat Mo 


there is no such thing as finality in modern shipbuilding is 
strikingly evidenced in the announcement that Messrs. 
Ismay, Imrie, and Co. have arranged with Messrs. Harland 
and Wolff, of Belfast, for the construction of a new and very 


| remarkable addition to the White Star fleet of Atlantic liners. 
| This steamer will exceed in length by 65ft. any vessel, either 


afloat or in course of construction. Nor will her claim to 


| distinction stop at this point; she will break the world’s 


| Great Mastern. 
| the Oceanic will be 704ft., or 25ft. longer, and her gross 


record for length, which hitherto has been held by the 
The Great HKastern was 679ft. in length ; 


tonnage will exceed 17,000. 
In the construction of the new vessel the White Star Com- 
pany adhere steadily to the principles which they have 


| followed with such signal success during the whole of their 


career. Due attention will be given to the matter of speed, 


| but extreme speed will be subordinated to the comfort and 





convenience cf passengers of all classes; and in her internal 
arrangements the new vessel will be an enlarged reproduction 
of the Teutonic and Majestic, except in so far as improve- 
ments may have suggested themselves in the size and fittings 
of the rooms, and which may be rendered practicable by the 
increased dimensions of the ship herself. 

Upon the question of speed the company announce that 
although a much higher sea speed than that now contem- 
plated is quite practicable from an engineering point of view, 
it has been determined as far as possible to aim at a regular 
Wednesday morning arrival, both in New York and in Liver- 
pool, making the Irish land and Queenstown by daylight, 
and enabling passengers who may be travelling to places 
beyond the port of arrival to proceed to and in the majority 
of cases reach their destinations with comfort during the day. 

It is expected that the new Oceanic will be launched in 
January next. Her advent will undoubtedly be regarded 
with interest not only from a commercial, but also from a 
naval point of view, as a valuable addition to the nation’s 
fleet of mercantile armed cruisers, which contains at this 
moment only four vessels with twin screws—of which two 
are the White Star steamers Teutonic and Majestic—ful- 
filling all the Admiralty requirements, and capable of main- 
taining a sea speed of 20 knots or over; whilst the United 
States and Germany, thanks to the fostering care of their 
Governments and the liberal subsidies allowed, can with 
just pride enumerate between them no less than eight such 
steamships afloat, with others larger and faster in course of 
construction. The new White Star liner will be able to 
transport a large body of troops, with stores and ammunition, 
to the most distant points with ease and unusual rapidity ; 
while in the matter of coal endurance it will be noted that 
her powers are to be most exceptional, inasmuch as after 
making liberal allowance for the weights of stores, ammuni- 
tion, and troops, this steamer will be able to steam in case cf 
need 23,400 knots at 12 knots per hour, or practically round 
the world without coaling. 

The new steamer will be named the Oceanic, after the 
pioneer vessel of the company, which has recently been with- 
drawn after a most successful career of over a quarter of a 
century, and in the constructicn and arrangements of which 
were introduced for the first time many improvements, then 
regarded as luxuries, which the traveller of to-day takes as 
a matter of course and as essentials to comfort in ocean 
travel. 

With the construction of the new Oceanic a chapter of 
additional interest is added to the history of the White 
Star Line. For a number of years its fleet consisted of sail- 
ing ships engaged in the colonial trade, and many persons 
now well established in Australia have been safely carried 
across the ocean under its flag. As time passed, however, a 
change took place and in the comparatively short period cf 
five years from 1870 to 1874 the steamships Oceanic, Baltic, 
Republic, Celtic, Adriatic, Britannic, and Germanic were 
introduced by the company into the Liverpool and New York 
trade, and the lead thus obtained by means of these vessels 
was so strong that it was not until the year 1889 that the 
company, keeping in view the comfort and convenience cf 
passengers rather than the attainment of the highest rate of 
speed, brought out the twin-screw steamer Teutonic, and a 
year later her sister the Majestic. These two vessels, together 
with the Britannic and Germanic, have since performed with 
regularity the mid-week mail service from Queenstown to 
New York, and their popularity with the travelling public 
has been unmistakeable. The Germanic, which was re- 
engined and renovated in 1895, has more than maintained 
her early record, and the Britannic, after twenty-two years cf 
continuous service, during which she has travelled not less 
than 1,500,000 miles with her original engines and boilers, 
made her fastest voyage of seven days seven hours to New 
York in the month of August, 1896. 

It is well known that all the steamers of the fleet have been 
built by Messrs. Harland and Wolff, of Belfast. The tonnage 
hitherto turned out from their famous yard for the White Star 
Line reaches a total of 155,195 tons; and the same builders 
have now in hand new steamers for the same company, 
amounting to no less than 103,885 tons. The capital expen- 
diture of which Belfast has thus enjoyed the benefit reprc- 
sents the striking total of over five millions sterling. 








YORKSHIRE COLLEGE ENGINEERING Society. — At the last 
ordinary meeting of the above Society, Mr. Wm. Cleland, B.Se., 
Sheffield, and late of the Yorkshire College, read a paper on 
‘* Microscopy of Iron and Steel.” He said that this subject was 
coming more and more to the front, and in time would be almest 
entirely relied upon for testing purposes. In one case a flaw had 
been discovered in the skin of a rail, which, when removed, 
rendered the whole rail its proper strength, which it had not had 
previously. He prophesied that in the near future no ironworks 
would be without its microscopist. The preparation of slides was 
fully explained, as well as the methods for distinguishing the 
properties of the metals under examination. An we dis- 
cussion followed, Messrs. Henry McLaren (chairman), Scott, 
Wilson, Hartnell, Whitehouse, Cornock, Falshawe, Watson, and 
Bullock, taking part io it. By kind permission of Mr. Jas. 
Holroyd, managing director, several members visited the Burmar- 
tofts Works of the Leeds Fireclay Company, Limited. 


RoyaL METEOROLOGICAL SocieTy.—At the meeting of this 
Society, on Wednesday evening, the 17th inst., Mr. Edward 
Mawley, F.R.H.S., president, read a report on the phenolegical 
observations during the past year. He showed that throughout 
the flowering season wild plants came into bloom much in advance 
of their usual time, and were, as a rule, earlier than in any 
recent year since 1893, The wealth of blossom on nearly all kinds 
of trees and shrubs was a noteworthy feature of the spring and 
early summer, while the abundance of wild fruits in the autumn 
was even more exceptional. From an agricultural and horticul- 
tural point of view, the one great drawback of the year, which 
must otherwise have proved one of the most bountiful on record, 
was a drovght that lasted almost without break—at all events, 
as far as vegetation is concerned—from March to September. 
The wheat crop proved the largest and best for many years, 
while there was a good yield of barley and potatoes. The smal! 
fruits were also good. With these exceptions, all the farm and 
garden crops were more or less indifferent, the crop of hay being 
especially scanty. The Hon. Rollo Russell gave the results cf 
some observations on ‘‘ Haze and Transparency,” which he had 
made at Haslemere, in Surrey. From these it appears that the 
clearest hours at a good distance from towns are from about noon 
to3p.m. Theclearest winds are those from S. to N.W. inclusive, 
and especially W.S.W., W., and W.N.W., the haziest are those 
between N. and E. On bright mornings, with a gentle breeze or 
calm, from autumn to spring, the haze or fog which has lain on 
the low ground frequently covers the hills in the course of its 
ascent a few hours after sunrise. At any distance within 100 
miles of London or of the Black Country, observations requiring 
clear views are likely to be interfered with when the wind blows 
from their direction, and should therefore be taken early, 
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THE GERMAN NAVAL ESTIMATES. 


THE ordinary recurring expenditure for 1897-8 is estimated 
at £2,946,263, an increase of £177,148 over the budget of 
1896-7 ; the non-recurring ordinary expenditure is estimated 
at £1,587,546, an increase over the budget of 1896-7 of 
£335,206; the extraordinary expenditure is estimated at 
£1,934,167, an increase of £1,642,627 over last year’s budget. 
The total increase over the sum allowed in the budget of 
1896-7 is £2,154,981. The principal items in the ordinary 
expenditure of the Admiralty are :— 





Description. oe 
ie thins pie ast ne 50,800 
Naval Cabinet and Commander-in-Chief 1,800 
Lighthouses and observatories ss «0 oe 
ce Beare eek Sad) ek sew ucac com. oes 
Ships in commission .. 654,700 
ieee RS 7,900 
Garrison administration, &c. .. 67,300 
Lodging allowances ‘ 53,700 
|) eee 
Maintenance of fleet and dockyard expenditure 880,200 


249,900 
The number of officers and men provided for in the esti- 
mates is as follows :— 


Guns and fortifications 


Number. 





Officers eg ce ee ee 1,013 
RN aly ve Figs eal ae hat cal Gee ans 122 
oe ee ear 

Total .. 23,302 


This is an increase over the number allowed for in last year’s 
budget of 1566, including 54 officers. The chief features in 
— estimates for the non-recurring expenditure are as 
‘ollows :— 





Description. |Amount 








Item. | 
1 |For the building of a Ist class ironclad (Kaiser Friedrich) 
III.) to replace the Preussen .. .. .. .. .. «- --| 231,000 
The estimated cost was £706,000, of which £325,000) 
have already been voted. | 
| 
2 |Third instalment for 1st class cruiser to replace the| 
Me err ce ec fk een 
The total cost was estimated at £312,500, of which 
£112,500 have already been voted. | 
| 
3 |Third and final instalment for 2nd class cruiser ‘‘K"  ..| 220.000 
| _ The estimated cost is £375,000, of which £175,000 has 
| been voted. 
4 |Third and final instalment for 2nd class cruiser ‘‘L’ 200,000 


5 /|Third and final instalment for 2nd class cruiser to replace 
the Freya ie whee we. be wee ee We: ua, me Soke 
The cost of the three 2nd class cruisers is the same, 
and the same amount has been voted for each. 


6 |For renewing machinery and boilers of two ships of the 
| Sachsen class, as well as for the thorough repair of the 
| hulls, addition to the final instalment of £82,000 in the’ 

| estimates of 1896-7 





co ce ce ce co ce oe ce oof 100,000 
| The necessary work was of a more costly character 
than had been estimated. | 
7 |Second instalment for Ist class armoured ship to replace 
| the Frederick the Great .. .. .. .. .. -. -» ++! 200,000 
| The estimated cost is £706,000, of this £50,000 has| 
| been already voted. 
| 
8 (Second instalment for 2nd class cruiser *M’ .. .. . + 200,000 
| 
9 (Same for 2nd class cruiser “*N”.. .. .. .. «. ++  ++| 200,000 
The total cost of these two cruisers is estimated at) 
£370,000 each, of which £87,500 has been voted for each. 
10 |For a 4th class cruiser, “‘G,” second instalment... .. = 55,000 
The total cost is estimated at £130,000, of which 
£25,000 has been voted already. | 
11 |Second and final instalment for building a torpedo| 
divisional boat .. .. .. bis antes eer ite --| 14,550 
The total cost is £58,000. | 
12 |Second and final instalment for torpedo boats -| 69,200 
The total cost is £159,200. | 
13 |Second instalment for the renewal of the boilers of the! 
third and fourth ships of the Sachsen class, and for! 
repairing the hull se) os Se oe ce es <5 woh SOR 
Total cost, £273,000. 
14 /|First instalment for an armoured ship of the Ist class to| 
replace the Kaiser Wilhelm Ste wee ae 
The Kaiser Wilhelm is 29 years old, and a new ship is 
urgently required. She will be of the Kaiser Friedrich! 
ILl. model, and will cost the same, i.c., £706,000. She 
will take four years to build. | 
15 |First instalment for the 2nd class cruiser ‘ O’ -| 60,000 
| 
16 |First instalment for the 2nd class cruiser ““P” .. .. ..} 50,000 
nese are the sixth and seventh of the protected) 
cruisers of the type Gefion, of which one ship is already| 
built and four building. The cost of each is estimated] 
at £400,000, including £7000 for expense of trial trips. 
Each takes two and a-half years to build (sce under} 
Nos. 3, 4, 8, and 9), | 
17__‘|First instalment for dispatch boat to take the place of the} 
eb s C a aa eae a (A 
Total cost, £150,000. | 
| 
18 |First instalment for gunboat to take the place of the! 
ME ec’ ne wk 6G. Ga bn oe” ek. eee OP ke 25,000 
| 
19 |Gunboat to take the place of the Itlis .. .. .. .. ..| 50,000 
These two gunboats are to have a shallow draught! 
for use on foreign river service. The cost of each is 
£50,000, including cost of trial trips. The latter ship 
is to be built in one year, as it is urgently needed, in 
consequence of the loss of the Itlis. The former vessel 
will take two years building. | 
20 |First instalment for a torpedo division boat.. .. .. ..| 43,650 
This vessel is destined for service with the torpedo) 
division, for which the necessary means were voted in) 
the budget of 1896-97. The cost will be £58,200, ex-| 
clusive of guns and torpedoes. The construction will 
take a little over one year. | 
21 |First instalment for torpedo boats .. ..| 90,000 


| Eight new torpedo boats are required to replace old| 
ones no longer in good condition. The total cost will 
be £154,400 (without guns or torpedoes) and £4800 for 
trial trips. They will be finished in two years. 


The total vote asked for for construction amounts to 
£2,353,400, against £961,650 voted last year, an increase of 
£1,391,750. A sum of £494,800 is asked for for armaments. 
A final instalment of £55,000 is asked for for guns for the 
first-class battleships, Worth, Weissenburg, Brandenburg, 
and Kurfiirst Friedrich Wilhelm. The total cost of arming 
these ships is £845,600. A final instalment is asked for for 
guns for the Aegir and Odin (fourth-class battleships) of 
£27,500. The total cost is £153,000. A third instalment of 
£50,000 is asked for for guns for the first-class battleship 
Kaiser Friedrich III.; total cost of the guns to be £150,000. 

The vote asked for for guns is £244,800 in excess of the 


torpedoes is £185,100 ; the sum voted last year for this same 
purpose was £109,250. A sum of £75,000 is asked for for 
arming older ships with machine guns; the total cost will 
be £198,000. The sum, already twice asked for and twice 
refused by the Reichstag, of £50,000, as a first instalment for 
a dry dock at Kiel (to cost £262,500), is again demanded. 
A sum of £10,000 is asked for as the seventh and final instal- 
ment for arming forts on the Lower Elbe; total cost, 
£160,000. £37,500 is asked for for steel shrapnel for forts 
and ships; the total cost is £97,500. £46,700 is required for 
the final contribution to expense of building a dry dock at 
Bremen; the total amount contributed by the Empire will 
be £900,000. A sum of £262,500 will be required for strength- 
ening the fortifications of Kiel, for which a first instalment 
of £50,000 is asked for in the estimates. It appears that the 
dry dock accommodation in the Baltic is insufficient, and 
that, in the opinion of the Government, a new dock for Kiel 
is urgently demanded. The total cost is estimated at 
£429,500. A grant for two docks was asked for in vain in 
1892, and a grant for one dock only refused in 1894. The 
German fleet is divided as follows (exclusive of training ships 
and ships for particular service) :— 
1.—For Home Service. : 
Description. Pomona 
First squadron— 
4 battleships, 1st class 1 
2 ” 2nd class Raed’ Ceeeces-ce eee 
2 os a ee ee ae eee 
2 despatch boats .. .. .. 1 
Ironclad reserve— 
(1) Baltic— 
2 battleships, 4th class .. 1. 02 0s ce ce oe 2] 
(2) North Sea < re p> ee 
Sereehips, Claws 4g ns ka cs te ss cs 
(8) Dantzig— 
2 armoured gunboats... .. .. .. . CeCe oe 
Intelligence ships— 
Se Cn a ee ee ee ae 
* 3rd class 12 
Torpedo boats— 
ee ry nn rs 
Se OE oc er kw ee ok ka cane 
“S$” boats, Ist ” Lael wee go) cea ss ee 
“D” boats, 2nd_,, See a ee echelon Diva. ccs ee 
”* boats, 2nd_,, = ae ate iste 
“D” boats, reserve flotilla 


~ 


bo DO bo Oo BO BO DO 
eZ 








“D” boats, - 9 ee a ee ee 10 
“D” boats, |, OMS teeth co Re eee 
2.—Ships for Foreign Service. 

‘ SPs Tees Months in 

Name of station. De: cription. eccign sestal) 
Cruising division .. 1 battleship, 2nd class os a 
1 cruiser, 2ndclass.. .. .. 12 
1 be 8rd class .. 12 
Australian station . 1 2 4thclass .... 12 
; 1 yy ” ite (aly) 6 ee 
China.. .. 1 - ae” dap ee 
West Africa 1 gunboat Sung ee a 
1 ” ea el ea ee ee 9 
1 » a See cele pap ake 6 
East Africa 1 cruiser, 4th class .. .. .. 12 
1 ” ” 6 
" bh as ” 9 
Mediterranean pe Saale 1 stationnaire .. .. .. .. 12 
East and West America 1 cruiser, 2nd class .. .. .. 12 








ELECTRICAL AND ENGINEERING EXHIBITION, 
NEWCASTLE-ON-TYNE. 

On the 15th inst. an Electrical and General Engineering 
Exhibition was opened at Newcastle-on-Tyne by the Mayor 
of that city (Councillor J. Goolden, J.P.) The Exhibition, 
which promises to be very successful, was promoted origi- 
nally by the committee of the Royal Infirmary, with a 
guarantee of £10,000; but difficulties arose, and eventually 
the scheme was taken in hand by Mr. J. Engel, and carried 
out on his own responsibility. Mr. Engel, who is already 
well known as a promoter of similar successful Exhibitions 
in the North of England, including those at Sunderland, 
Shields, Middlesbrough, and elsewhere, has acquired a repu- 
tation for organisation in connection with these undertakings ; 
and if anything apart from its intrinsic merit were required 
to commend it to the interest of the public, it is the fact 
that 20 per cent. of the moncy taken for tickets sold previous 
to the opening ceremony on Monday has been promised by 
Mr. Engel to the New infirmary Building Fund at Newcastle. 

The Exhibition building, which has been erected by Messrs. 
Bruce and Still, Limited, of Liverpool, is 300ft. long and 
120ft. wide, with an annexe, which became a necessity in 
order to accommodate the demand for space for exhibitors. 
One good feature of the regulations is that the retail sale of 
goods is prohibited, and the Exhibition is therefore protected 
from the risk of becoming a great shop. 

The greater portion of the floor space is occupied by 
machinery, which is not confined to the exhibits of local 
firms, and a great portion of this is in motion, the electrical 
machinery and other appliances predominating. There is no 
system of shafting, the idea of resorting to which having been 
abandoned in favour of the motor system. The bulk of the 
motors are driven bysteam power, and pressure will be supplied 
by two “ Petersen” water tube boilers by Messrs. Clarke, Chap- 
man, and Co., Limited, of Gateshead. These two boilers are 
arranged to occupy @ special annexe at the east side of the 
building. Each boiler stands upon a ground space of 
8ft. 10in. long by 7ft. 10in. deep, the height of the top of the 
steam drum being 12ft. 6in., and is capable of evaporating 
5000 lb. of water per hour, having a grate area of 34 square 
feet and beating surface of 1000 square feet. The heating 
surface consists of small straight tubes, called ‘‘compounds,”’ 
from the fact that each nest of nine tubes is an independent 
construction, having wrought iron boxes, with tube plates 
at each end, which are furnished with means of fixing them 
to pipes serving for the supply and delivery of water to and 
from them. Lach nest of nine tubes can be taken out by 
removing four bolts, without disturbing the others, when 
required. Sufficient circulation is maintained, it is claimed, 
in the compounds to prevent formation of deposit from the 
water, this being swept out by the current, and finally 
reaches the lower feed drum, where itremains. It is claimed 
for these boilers that freedom from priming is characteristic 
of them, and that they possess it in greater degree than any 
other boiler of its type. The only brickwork required is the 
necessary fire-brick lining to the furnace. The boiler is 
lighter than the ordinary high-pressure marine type, and is 
specially adapted for transport. 

Messrs. Clarke, Chapman, and Co. also supply Horne’s 
patent single-cylinder direct-acting feed pumps, containing 
several unique features. In place of the flat side valves, or 
piston valves, which are commonly found in this class of 
pumps, four small mitre valves of very hard bell metal are 
used. Each valve has a separate communication passage 





sum voted last year (£250,000). The vote asked for for 





to the steam cylinder, two of these passages being steam, and 
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two exhaust, as in case of the Worthington type of pump. hj 
pump is specially designed for a working pressure of 300 Ib, 
per square inch, and is capable of running at a speod of 
fifteen strokes per minute and of feeding boilers developin 
1300 indicated horse-power. 8 

The same firm also exhibit a one-ton electric winch con, 
sisting of an electric motor driving two warping ends pa 
lifting barrels by means of worm and spur gearing, and 
developing 8 electrical horse-power at a speed of 840 reyoly. 
tions per minute. The whole of the worm gearing is encaseq 
in a complete cast iron dust-tight casing, carried on the bed. 
plate, the casing forming a complete oil bath for the gearing 
We may also mention, in addition to the dynamos, a 24in, 
search-light projector—in accordance with the English Aq. 
miralty requirements—and a 20in. projector, more simple 
in detail than the Admiralty type, specially designed for ugg 
on merchant vessels for the passage of the Suez Canal by 
night or for river navigation. Dispersion lenses are fitted to 
these projectors when required for the Suez Canal passage 
so as to give a wide, flat beam of light at a distance of 1099 
yards, and also special lenses to give the dark interval in the 
centre, as required by the regulations. 

Messrs. Ernest Scott and Mountain, Close Works, New. 
castle-on-Tyne, have a large exhibit of their specialities in 
electrical engineering. They supply the vertical high-speoq 
electric light engines driving the dynamos which supply the 
current for lighting the Exhibition. These consist of two 
‘Tyne’ compound-wound + roweg with drum bar armatures 
for arc and incandescent lighting, also transmission of power 
work. Amongst the exhibits of the firm are a set of Tin. by 
12in. three-throw ram pumps, capable of delivering up to 
250 gallons per minute against a head of 250ft.; also an 
electrical coal-cutting machine of disc pattern, designed to 
cut 3ft. deep, and fitted with an electric motor of 12 effective 
horse-power. 

Messrs. J. H. Holmes and Co., electric light engineers, 
Portland - road, Newcastle, exhibit a Lundeli patent slow. 
speed electric motor, driving printing machines direct with. 
out gearing and fitted with a controller for starting and 
stopping and varying the speed; also a Lundell standard 
electric motor, driving printing machinery by belting. The 
electrical driving of printing machines and other apparatus 
peculiar to the printer’s trade is comparatively a new depar. 
ture in this country, although much has been done in this 
direction on the other side of the Atlantic. In direct driving 
the armature of the motor is attached directly to the driving 
shaft of the machine, thus entirely dispensing with gears or 
other power-transmitting mediums; the speed of the armature 
is thus the sameas that of the driving shaft, which, of course, 
is much lower than that of an ordinary electric motor. The 
Holmes-Willans steam dynamo exhibited by the firm consists 
of a 60 indicated horse-power Willans compound single-acting 
high-speed steam engine, mounted on a cast iron bed-plate 
and coupled direct to a ‘ Castle’? dynamo, size No. 14 R.A, 
having an output of 115 volts and 325 ampéres at 470 revo. 
lutions per minute. On Messrs. J. H. Holmes and Co,’s 
stand the generators and motors receive power from the 
Holmes-Willans plant, and their arrangement demonstrates 
the ready manner in which energy can be transformed. All 
the separate machines, it may be noticed, are of the same 
type, the well-known Lundell machine, of which the firm of 
J. H. Holmes and Co. are the patentees and manufacturers 
for the United Kingdom, British Colonies and Dependencies. 
The dynamo, forming part of a coupled set, drives the motor 
nearest to it, the current being conveyed through insulated 
cables. This motor — 20-horse power—in its turn drives 
the next size machine of 15-horse power, as a generator, 
by belt. This generates the current by which the second 
motor—a 10-horse power—is driven, which in turn drives the 
second belt-driven dynamo. This method of transforming 
electrical energy into mechanical, and from mechanical again 
to electrical, is continued throughout the series, down to the 
smallest dynamo of ;';-horse power, which, however, is suffi- 
ciently large to supply current for the running of one 16- 
candle power lamp. 

The Sunbeam Electric Light Company, Ltd., Gateshead- 
on-Tyne, has an exhibit of every description of electric incan- 
descent lamps, from 3000-candle power—the largest incandes- 
cent electric lamp made—down to small lamps of ove candle 
power. The company claims to enjoy the distinction of being 
the only manufacturers of electric incandescent lamps in 
this country outside of the city of London. A number of X 
ray photographic tubes are also shown. 

Messrs. Easton, Anderson, and Goolden, Erith Ironworks, 
Kent, exhibit an electric bar coal cutter, intended for use 
in fiery mines, and an electric rotary rock drill—Bell, 
Steavenson, and Clough’s patents. Hight of these machines 
are now working in the ironstone mines of Messrs. Bell 
Bros., Ltd., to their entire satisfaction. The average output 
of ironstone per drill is 1200 tons short weight, and has 
reached as much as 1450 tons in one week. 

The Roller Bearings Company, Ltd., 1, Delahay-street, 
Westminster, S.W., exhibit their patent roller bearings for 
railways, tramways, road vehicles, &c. These bearings con- 
sist of a series of rollers placed between the journal of the 
axle and the casing or box. They are designed to effect large 
savings in motor power, either steam or electrical, and also 
in the use of lubricants. It is also claimed that they give 
great relief to horses, due to the reduction of starting and 
traction effort. 

Messrs. George Tyzack and Co., South Shields, exhibit a 
patent triple grip stockless anchor, about 3} tons, and it is 
stated that last year about 500,000 tons of shipping were 
supplied with Tyzack’s anchors. A 5 cwt. steam hammer 
and a 3 cwt. ditto, suitable for ordinary smiths’ shops, ana 
requiring very simple and inexpensive foundations, are exhi- 
bited by Mr. Peter Pilkington, Accrington, Lancashire, 
and fitted with Pilkington’s valve gear, which can be 
worked both self-acting and hand motion, or controlled by 
the smith’s foot, leaving both hands at liberty to manipulate 
the forging, thus dispensing with a striker. 

The exhibits of cycles and cycle fittings, as might have 
been expected, are a very important and interesting feature 
of this Exhibition. The local industries display a very credit- 
able collection of machines. 

The Exhibition building is warmed by Messrs. Henry 
Walker and Son, Limited, Newcastle-on-Tyne. Steam ata 
reduced pressure is conveyed by hot iron pipes to powerful 
radiators manufactured by the American Radiator Company, 
the water of condensation being returned to the boiler, by ® 
Worthington automatic pump. ro 

One of the most interesting features of the Exhibition 15 
the working coal mine, which has been carried out by the 
Elswick Coal Company. 

In addition to those above described, the objects of interest 





are very numerous. The household and sanitary appliances, 
articles relating to food and drink, occupy a large space. 












Ser eee 





be 


an 


is 
e 



































armas &, 












i 








Fes. 26, 1897. 


THE ENGINEER 


211 








—— 
—e 


THE UNION ST 


MESSRS. HARLAND AND WOLFF 








THE UNION §.8. GASCON. 


_ THE twin-screw steamer Gascon, illustrated above, the 
sixth vessel built by Messrs. Harland and Wolff, Limited, for 
the Union Steamship Company, left her moorings at nine 


o’clock on the morning of Saturday week, and proceeded down | 
Belfast Lough for trial trip and adjustment of compasses. | 


The Gascon, which is over 6000 tons gross register,and which 
18 propelled by twin screws driven by two sets triple-expansion 
— is the first of three new steamers Messrs. Harland 
an 


Wolff have at present in hand for this company, of some- | 


what similar type to the well-know “G.’s.” builé by them, 
and largely running in the same service, but of considerably 


larger dimensions, and with unusually complete accommoda- | 


tion for first, second, and third-class passengers. The length 
of the ship is 430ft., breadth 52ft., and depth 33ft. Electric 


light and refrigerating apparatus, with cold chambers for the | 
conveyance of fruit, and also all the latest and most improved | 


machinery for working cargo, have been provided, and the 


vessel is so arranged as to provide a very large carrying | 
capacity for cargo on a light draught of water. Thesaloon is | 


done in oak and teak, and the ladies’ room in dark mahogany, 
with marquetrie panels, satinwood, and other wood. The 
smoke-room is done in oak, second saloon in mahogany and 
satinwood, and the library is handsomely fitted up with book- 
case and writing desks, and surmounted by a handsome 
dome, with richly decorated glass. In addition to the sister 
ships, Messrs. Harland and Wolff have in hand amuch larger 
vessel for the Union Steamship Company, which, when com- 
Pleted, will be the largest steamer in the South African trade. 
Captain Walter Martin is in command of the Gascon, which, 


~ being built, has been under the supervision of Captain | 
- M‘Lean Wait, the marine superintendent, and Mr. Dut | 


Sautoy, superintendent engineer. 








THE NEW CRUISER NIOBE. 


a Or the four first-class protected cruisers of a new type laid 
ae in 1895 for the British Admiralty, of which the typical 
Ship is the Diadem, built by the Fairfield Shipbuilding 
f ney of Govan, the Niobe was on Saturday last success- 

rf launched from the shipyard of the Naval Construction 
and Armaments Company at Barrow. 





EAMSHIP 





GASCON 


, BELFAST, BUILDERS & ENGINEERS 








The hull of this ship, like that of her prototype, is—with 
the exception of her stem, sternpost, and propeller shaft 
brackets, which are of phosphor bronze—built entirely of 
Siemens-Martins steel; the principal dimensions being:— 
Length between perpendiculars, 435ft.; extreme breadth, 
69ft.; depth to upper deck, 39ft. 9in.; and displacement, 
11,000 tons, at which the water draught is 26ft. 

Throughout the length of the machinery and boiler spaces 
the vessel is double bottomed, and beyond these, both fore 
and aft, water-tight flats at a lower level continue this 
bottom to the extreme ends of the ship. The vessel having 
no side armour, the protection of her vital parts is secured 
by a steel protective deck of arched form, having a maxi- 
mum thickness of 4in., and running throughout her entire 
length. The stem of the vessel is ram shaped, the protective 
| deck being carried down to, and effectively secured to it, at 
the level of the nose of the ram. Bilge keels are fitted to 
the ship’s sides for about half her length, and she is steered 
by a rudder of the balanced type, actuated by steam-steering 
engines. The plating of the hull is sheathed up to well 
above the water-line with teak 4in. thick, which is covered 
| with sheet copper. At the load draught of 26ft. the quantity 
| of coal carried is 1000 tons, but provision is made for about 
| twice this amount, if required. 
| The armament of the Niobe, which is of a most powerful 
| description, will consist of sixteen 6in., twelve 12-pounders, 
| and three 3-pounder quick-firing guns, two 12-pounder boat 
| guns, and eight -45in. Maxim machine guns. Twelve of the 
| Gin. guns will be mounted in casemates on the sides, and two 
in the forecastle, and in the poop, behind shields. Three tor- 
pedo tubes are fitted, two of which are submerged forward, 
and one aft above the water line. 

The propelling machinery, which is constructed by the 
| shipbuilders, will consist of two independent sets of four 
| cylinders, four cranked triple-expansion engines ; the diameter 
| of the cylinders being, high-pressure, 34in.; intermediate 

pressure, 554in.; and low-pressure cylinders, 64in. each, all 
| having a piston stroke of 48in. The high and intermediate 
| pressure cylinders will be fitted with piston valves, and the 
| low-pressure ones, with double-ported slide valves, actuated by 
double excentric and link-motion gear. The crank shafts are 
made interchangeable, and, together with the thrust and 
| propeller shafts, are of steel. The propellers have three ad- 
justable blades, and are designed to work inwards. 


Steam for the engines will be supplied by thirty water-tube 
boilers of the Belleville type, arranged in groups in separate 
water-tight compartments, and designed for a steam pressure 
of 300 lb. per square inch, reduced to 250 lb. at the engines. 
The total heating surface in the boilers is 45,900 square feet, 
the fire-grate area being 1450 square feet. The propelling 
engines are designed to develope ® maximum of 16,500 
indicated horse-power, which it is estimated will give the ship 
a speed of 205 knots. 

The ceremony of naming the Niobe was performed by 
Lady Harris, wife of Lord Harris, the chairman of the ship- 
builder’s company, there being present on the occasion, 
among others, Sir W. H. White, Director of Naval Construc- 
tion, Admiral Boys, and Mr. A. Adamson, Managing Director 
of the Barrow Company. 

The Niobe will have a complement of officers and crew to 
the number of 600. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions or our 
- correspondents.) 





HYDRAULIC RAMS. 


Sir,—Owing to absence from home I have only just read the 
article you reprint in your issue of January 29th on the “ Rife 
Hydraulic Ram ;” and if you will allow me the space I should like 
to make one or two remarks thereupon. I may claim to write with 
some authority on the subject, as the founder of the company with 
which I am connected—Messrs, Easton, Anderson, and Goolden, 
Limited—the late Mr. James Easton, sen., originally introduced the 
Montgolfier automatic hydraulic ram into this country about the 
year 1827. A great number have been installed by us since that 
time, and till recently the original pattern was still in use. 

About fourteen years ago I had the privilege of conducting a 
very extensive series of experiments on rams, in consequence of 
which a new pattern was designed—of which I send an illustra- 
tion—in many ways superior to the old one, and which is at present 
in use. I found that the design of aram was a thing which, though 
apparently a very simple matter, was, in fact, not by any means so ; 
and that a considerable practical experience was required to make 
one that was reliable and efficient. 

The points to which I wish to draw attention are the statements 
made as to efficiency, and the ratio of the height to which the 
water may be raised to that from which it falls to the ram. The 
efficiency is stated to be 82 per cent. according to Rankine’s formula, 
but no mention is made of the circumstances under which that 
efficiency is obtained. I infer that the maximum ratio of lift to 
fall which can be obtained, is 30 to 1, and it might also be 
inferred from the description that, when working at that ratio, an 
efficiency of 82 per cent. is obtained. I feel, however, quite sure 
that this is not the case, and that this efficiency is obtained only 
when working at a low ratio, say about 5 to 1. 





THE EASTON AND ANDERSON RAM 


All experiments show that the efficiency is not a constant quai - 
tity, and that it attains its maximum at a low ratio of lift to fal’, 
say about 5 to 1, and gradually decreases as the ratio increases. 
It is evident, therefore, that a point must sooner or later be reached 
when the efficiency approximately becomes zero, and the ‘ratio 
corresponding to this gives the limit at which the ram will work. 
If a ram were a perfect machine, or if it even had a constant 
efficiency, it is evident that there would be no limit to the ratio of 
lift to fall theoretically, except the strength of the machine to 
stand the pressure produced. 

It may be worth pointing out that the formule usually found in 
text-books and pocket-books are as a rule based upon an assumed 
constant efficiency, and are therefore worthless. 

Now, the maximum ratio at which a ram of ordinary construction 
will work is somewhere about that stated by the article ; but by 
dint of much experimenting I have so modified the design that 
while at low ratios the efficiency is not greatly in advance of that 
obtainable by an ordinary ram, yet the falling off as the ratio 
increases is much more gradual, and I am consequently able to 
work up to much higher ratios than usual. I have records of 
experiments which go up to a ratio of 46 to 1, and the efficiency at 
such time has only been reduced to about 44 per cent.—Rankine’s 
formula—so that evidently a much greater ratio could have been 
obtained before the efficiency would have been reduced to zero. 
The experiments were not prolonged simply because the pressure 
became too great for the safety of the machine. Also, it follows 
that a ram of this construction will be increasingly superior to one 
of the ordinary kind as the ratio of lift to fall with which it has to 
work becomes greater. The subject is very interesting, but it 
would take up too much of your valuable space to go into it any 
further. 

The arrangement for delivering pure water is ingenious, but I 
can hardly think that the pure and impure waters can be com- 
pletely prevented from mixing, and I do not imagine that many of 
your readers would care to drink the so-called pure water as 
delivered by the ram, if the working water were obtained from a 
doubtful source of supply. E. W. ANDERSON, A.M.I.C.E, 
Erith Ironworks, February 15th. 





Str,—I have just seen an American article in your issue of Jan. 
29th headed ‘‘ A Hydraulic Ram Plant for a Public Water Supply.” 
Taking the machine illustrated and described as a hydraulic ram 
ure and simple, it cannot be said to be an improvement on the 
best English practice—in fact, rather the reverse. As to the 
pumping or doublgaction ram, I refer to this later on. 
There is nothing whatever new in the escape valve shown. 
Several English makers show in their catalogues adjustable weighted 
valves, and of a design certainly superior to the one illustrated, 
which appears to be very crude. 
It is claimed as an improvement—and as if it were a novelty— 
that the escape valve is very light, and the extraordinary statement 
is made that in many machines the escape valve is made heavy 





enongh to overcome the static pressure due to the fall. If this 
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were so the machine could not work, even neglecting the fact that | size of the ram which can be made under this system, but several 
the full static pressure due to the fall could never be obtained | English makers advertise larger sizes, and I know of at least one 
owing to the loss of pressure due to the head required for velocity | maker who has made and fixed larger ones than that described in 


of entry and friction of water in the drive pipe. Under such con- | your article. 


I understand he also now uses an ingenious dia- 


ditions the ram and its drive pipe would be simply in the position | phraghm valve, which renders the working practically noiseless, 


of a long pipe running full, the water having the velocity due to | 


the size and length of pipe and the fall. 
For instance, an Sin. pipe SOft. long, under a head of Sft., 
would give a maximum velocity of about 14ft. per second, cor- 


responding to a head of, say, 3ft., so that the weight of the escape | 


valve to work at all could not exceed 1:3 lb, per square inch, 
whereas the weight due to the head of Sft. would be about 3°45 Ib. 
per square inch, 

While there is some divergence between makers in the best Eng- 
lish and American practice, the escape valves appear to be made of 
such weight that they will lift when the velocity of flow is between 
the limits of about 54ft. and 8ft. per second, corresponding to a 
head of from 0 ‘50ft. to lft. 

Iu other words, the weight of the escape valve should be from 
0-21 1b. to 0°43 1b. per square inch of area. The heavier the 
valve the greater the capacity of the ram and the smaller the 
number of beats, but the greater the losses due to pipe friction. 
Taking the ram illustrated in your article, the area of the escape 
valve is 254 °47in. and the weight 501b., or 0°196 lb. per square 
inch, corresponding to a head of 0 *45ft. aud a velocity of 5 ‘38Sft. 
per second, It does not, therefore, greatly differ from the usual 
practice, and, with the sliding weight applied, would certainly fall 
within the limits named. The maximum weight which can be 
obtained by means of the sliding weight is not stated. 

Assuming for convenience that the valve be so loaded as to 
weigh about 551b., which would correspond to a head of 0 ‘dft. 
and a velocity of 5‘67ft. per second, the approximate theoretical 
calculations as to duty, Xc., of this ram would be as follows :— 
Drive pipe, diameter Sin., as stated in article; valve weight 
= 0°2161b, per square inch; fall, assumed at 10ft.; drive pipe, 
length assumed at 100ft. 

From Eytelwein’s experiments the beat of an escape valve may 
be divided into four periods :—(1) Period during which valve is 
open = approximately 0°60 of beat. (2) Period during which 
valve lifts to close. (3) Period during which valve is closed 
= approximately 0°25 of beat. (4) Period during which valve 
falls to open. The valve weight being 0°2161b. per square inch, 
the corresponding velocity is 5 °67ft. per second. Hence the mean 
velocity through the escape valve during the opening is 170 ‘34ft. 
per minute. But as the valve is only open during 0°6 of the beat, 
we have as the waste water capacity of ram in cubic feet per 
minute :—Valve area +, mean velocity x 0°6. The valve area 
should be the same as that of the drive pipe, viz., 50°26 square 
inch, and I assume it to be so. The coefficient of contraction need 
not here be considered. 

We have, therefore, as the waste water capacity of the ram per 


minute sar x 170°3 x 0°6 = 35 675 cubic feet = 222 °32 gallons. 


From your article the three rams used 810 gallons (American) = 
648 English gallons, or 216 gallons each, so that the agreement is 
fairly close. 

Omitting losses dve.to the head required for velocity of entry 
and friction of water in pipes, the theoretical work which this body 
of water would perform on 10ft. fall would be 2223°2 x 10 = 
22,232 foot-pounds. The weight of water contained in the drive 
pipe = 2175 °35 lb., and as the velocity at which the valve closes is 


My excuse for this letter is that I have always considered the 
| hydraulic ram has not had fair play. Properly made and fixed, it 
| is an efficient and durable machine, and one which ought to be 
much more largely used than it is, especially in the Colonies, 
February 18th. Sipney H, FARRAR, 





MOMENT OF RESISTANCE. 


Str,—I should like to have the opinions of some of your readers 
as to the best method of calculating the moment of resistance of 
girders whose cross sections vary between that of a flanged girder 
with a thin web-plate and that of a rectangular beam. 

It is not so much the actual strength of a girder of a given sec- 
tion, obtained by some particular modulus of rupture, as the value 
of its cross section that I wish to arrive at, so that, knowing the 
| tensile strength of the material, the transverse strength of a beam 
| of any section may be calculated. 

The following formule, given by the authorities mentioned, I 
have applied to the cross section shown, which is selected merely 
for its convenience in calculating, but the results cannot be said 
to agree very well: — 
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Professors Rankine and Fidler :— 

MR=MI_ We 
E F i) 

(Nore.—M I = 130 by graphic method in ‘‘ Molesworth.” ) 
Mr. Fidler states that a rectangular beam of cast iron will break 
at 2} times the calculated load. 

Sir Benjamin Baker :— 

MR=RAx ED + 70p.e. » 


26. 


Area of section 
Area of rectangle base and height 
=5x 5-28 = 244 W4X7 , 
10 1 
= 26°4 + 18°48 = 44°88 Table uppermost. 
26°4 x 7 24 


26-4 10 ie 33 ‘64 Web uppermost, 





5 ‘67ft. per second, the theoretical work done per beat by this body | 


of water would be at the rate of ae x 56? = 1095 °81 foot- 


pounds per second. But as the work is only performed during the 
closed period of the valve, or during only one quarter of the whole 


time, the actual work done per beat would be = ‘81 = 





273 ‘95 foot-pounds, 

Hence the number of beats per minute would be a3 = = 81°15. 

410 °90 

The quantity of water flowing through the escape valve = 
35 °675 cubic feet per minute, but as the valve is only open during 
0°6 of the whole beat, the delivery is at the rate of 59°46 cubic 
feet per minute. If, therefore, x be the required area of escape 
valve opening, and the mean speed, as before stated, 170 -3ft., we 
have x x 170°34 = 59°46. .. x = 0°349 square feet = 
50 “26 square inches, or the same area as the drive pipe. Thecircum- 
ference of the valve being 56 *54in., we have for the theoretical lift 





22 








. 50 *26 2: 
f val ed = 0°88in. 
of valve required, — 7 0 ‘88in 


Allowing for contraction, the actual lift to be given to the valve 
would be about 1 ‘33in. 
60 


Each beat of the valve takes s 
81°15 


The escape valve is open during 0°6 of this period or 0°443 
second, 

The amount of water vented by the escape pipe per beat is, 
therefore, 0°349 x 2°839 x 0-443 = 0°439 cubic feet, and the 
85675 _ 81°15 nearly, as before. 


= 0°74 seconds nearly. 


number of blows 


If the sliding weight be so applied as to double the weight of | rat 


the valve, the velocity of water, quantity used, and work done 
will increase theoretically as ,/2 : 1, while the number of blows 
will decrease as 1 : 4/2, or in this case to about fifty-seven. 

If the drive pipe be lengthened or shortened the work done will 
remain the same, but the number of blows will decrease or increase 
in direct proportion to the increase or decrease in the length of 
the pipe. 

If the escape valve area be increased, say, to double—weight of 
valve and length of drive pipe remaining the same—double the 
water will be used. ‘Phe speed of water in drive pipe will be 
doubled, and the work done by such blow will be increased fourfold ; 
consequently while the work done would be doubled, the number 
of blows would be halved. The losses due to velocity of entry 
and friction in pipes would, of course, increase and the efficiency 
decrease, 

Of course, there are various other things to consider in fixing 


hydraulic rams, such as a suitable ratio between length of drive | 
pipe and head, so as to secure a velocity sufficient to lift the escape | 


valve, and also to give sufficient momentum to overcome that of the 
column of water in the delivery pipe. The size of delivery pipe 
also requires careful consideration. Snifting valves, as shown in your 
illustration, are of doubtful utility, as with dirty drive water they 
are apt to get blocked. A good cock just above the delivery valve 
is much better, 

As regards the pumping, or double-action ram, it is difficult to 
imagine how the arrangement shown can be effective. 

As I understand it, the pure water must be at a slightly higher 
level than the ram—the height being dependent on the power of 
the ram, and the height to which the pure water is to be forced— 
so as to insure the proper amount being supplied to the ram at 
each recoil. Apparently, at each recoil of the drive water, a certain 
portion of pure water gravitates into the ram and fills the vacant 
space under the delivery valve, and is then delivered into the air 
vessel at the next forward stroke of the drive water. But I 
question whether it is possible to adjust the machine so as to allow 
the exact quantity of pure water to be delivered. Either a lot of 
pure water will be wasted, or a lot of impure water will be delivered 
with it. In any case, I should imagine the water would get pretty 
well mixed. 

If I understand the description of the West Reading plant cor- 
rectly, pumping rams, as made by several English makers, would 
have been much more efficient, would have enabled the plant 
to be simpler, and would have avoided all risk of impure water 








being delivered with the spring water. A point is made of the 





Trautwine’s pocket book : — 
eo eee SA x ye 24 x 8 _ 39. 
6 6 
A. E, Sharp, in paper before North-East Coast Institution of 
Engineers :— 
M R of § section remote from N A 
=RAx ED=5 x 5:28 = 26°4 M Rof web. 
M R of § section near N A 
=RAxEDx EF _ 5 x 5-28 x os 44 M Rof table. 
es é 
It will be noticed in some of the above formulie that the increase 
in strength due to adhesion or diagonal resistance is entirely 
neglected. 


Swindon, February 16th. C. B. CoLuerr, 





COMPARATIVE COST OF ROAD PAVEMENTS. 


Srr,—In your last issue you refer to a report recently presented 
by myself to the Wolverhampton Town Council upon road pave- 
ments, and mention the comparative cost during a period of thirty 
years therein given of different kinds of pavements as exemplified 
in a particular street having an area of 7292 yards. 

The cost of Australian hard wood pavement during this period 

is given at £17,442, as compared with creosoted deal £14,760, but 
these figures are somewhat misleading, unless considered together 
with the data given in the tables annexed to my report. May I, 
therefore, be permitted to say that in arriving at these sums, the 
annual cost in each case in respect of scavenging and watering is 
the same, and that although the first cost in this town of the 
hardwood is 50 per cent. in excess of creosoted deal, yet .the life 
of the latter would only be two-thirds that of the former, %.¢., the 
io of life to first cost is the same in each case. 
The apparent difference arises from the fact that no distinction 
is made by the Local Government Board when fixing the period of 
repayment of loans in respect of the two classes of pavement. lp 
to the present time the Local (;overnment Board have with com- 
mendable caution placed all wood paving on one basis, namely, 
that originally decided upon with respect to deal pavements. 

Until late years little was definitely known of the durability of 
hard wood pavements, and in the early periods of its use some 
engineers had a certain amount of fear of its unknown properties. 
One thing feared was that with combined exposure to weather and 
heavy traffic they might after a time tend to break up on receiving 
shocks, such as often occur with a heavy miscellaneous street 
traffic ; and, indeed, some of these woods have a character which, 
to borrow a geological term, might be described as approaching 
semi-conchoidal, but which experience proves affects only the 
surface, and is shown by “ripple marks,” an expression first used, 
I believe, in this connection by the present surveyor to the 
St. Martin’s Vestry. 

Fearing that its peculiar properties might bring its life to an 
end much earlier than its great density and other beneficial 
characteristics would seem to indicate, the Local Government 
Board officials wisely refused to advise the granting of a longer 
period for repayment of borrowed money than they had always 
allowed for in the case of ordinary creosoted soft wood. 

I venture to think, however, that the time has now come for 
some distinction to be made by the Board, otherwise their action 
will act adversely against the use of what has been proved to be 
a valuable addition to our paving materials, as many local authori- 
ties, especially those whose rates are rather high, will refuse to 
burden themselves with the cost of an improvement of which much 
of the benefits will be reaped by those who have contributed 
nothing towards it. 

The London County Council have already acknowledged the 
justice of this differentiation by granting loans to the metropolitan 
vestries for longer periods when hard wood pavement is proposed, 
than where creosoted deal is in question, the ratio being generally, 
I think, as 10 to 7, the number of years’ basis, of course, depend- 
ing upon the amount and weight of traffic over the particular 
street. J. W. BRADLEY. 

Wolverhampton, February 12th. 





SULPHATE OF AMMONIA. 


Sir,—Recent discussions at meetings of societies connected with 
the gas industry, with chemical factures, and with metallurgy, 








have brought into prominence a fact that is a national misfortune 
but which it appears possible to remedy. ‘The fact in question j, 
that many home farmers are using nitrate of soda, an imported 
article, of which 5 cwt. are required to produce the same eff ct 
on crops that 4 cwt. of sulphate of ammonia, a home many. 
facture, are capable of doing. As the two manures have been fcr 
some time at about the same price, it is ~— that the farmer 
complaining as he does of ricultural depression large] 
contributes to his sad condition by want of knowledge, Sees 
portion of the requisite knowledge could be very effectively 
conveyed by following the advice of Mr. James O’Sullivan, who, at 
the recent Burton meeting of the Nottingham section of the 
Society of Chemical Industry, said that the name nitrate carricg 
the idea of nitrogen to the ordinary man’s mind, whereas sulphate 
does not. He considered the great obstacle to the spread of the 
use of sulphate of ammonia was its name, and that if it could be 
rechristened, so that the name would convey this idea, it might be q 

ood thing. Presiding at the meeting, I joined in the smile evoked 

y the suggestion, but thinking the matter over, I was struck with 
its great force, so that though received in jest it soon became to 
mea true word. In accordance with this idea, I would Propose 
that sulphate of ammonia should, for agricultural purposes, be 
known as ‘‘nitrogenous sulphate,” which it is, and the farmer yl] 
not be able to say that he is in any way misled, for a substance 
that contains upwards of 25 per cent. more nitrogen than nitrate 
of soda, and which is besides the richest nitrogenous manure 
available, is surely entitled to be so-called. 

When one considers how successful the application of suggestive 
names has been in other departments of industry and of com. 
merce, it must be admitted that the neglect of sulphate of 
ammonia with its nearly 21} per cent. of nitrogen, for nitrate of 
soda which barely contains 16} per cent., may be due to pre. 
judice that only a change of name can remove. 

The Fertilisers and Feeding Stuffs Act makes no difference 
between the unit of nitrogen present in sulphate of ammonia and 
that in nitrate of soda. This should go a long way to convince the 
farmer how great is his loss. Were the loss only his own, we 
might keep silence ; but as the whole community participates in 
it, not only by the enormous sums that are sent abroad for an 
inferior article, when a better one is made at home, but also by 
making gas dearer, by tending to cause depression in the iron 
trade, and also by injuring a great Scottish industry, viz., the oil 
works, the case is one that calls for combined action. 

In this spirit I trust you will kindly render your powerful help 
to this national cause by publishing this letter, which it is hoped 
may incite gas authorities, ironmasters, and all others who are 
interested in sulphate of ammonia to adopt the name “ nitrogenous 
sulphate,” which must tend to increase its sale amongst home 
farmers, and thus gradually ~ an end to the anomaly of sending 
most of our sulphate abroad, and bringing nitrate from South 
America to take its place. F, J. R. Carvtta, 

Sharon Chemical Works, Derby, February 9th. 





THE THWAITE STEEL FURNACE, 

Str,—While agreeing with ‘‘ Vulcan,” in your last issue, that 
the Siemens furnace is ‘‘ hard to beat,” still, if some of the “‘ very 
objectionable features” can be removed by a modification of con- 
struction, as in the Thwaite steel furnace, then increased economy 
should result, Any leakage of air past the butterfly valve in the 
Thwaite furnace involves no loss of an appreciable character, In 
a Siemens furnace such a loss may prove serious :—(1) Because it 
reduces the pull of the chimney on which the combustion action of 
the furnace depends, (2) Because this air may meet an escape of 
gas from a leaky gas valve, and an intense character of combus- 
tion is established by the expansion of the gases due to this com- 
bustion ; the chimney pull on the furnace is still further reduced, 
(3) This flue combustion tends still further to warp both the gas 
and air valves. 

In the Thwaite furnace such combustion cannot occur. The air 

is introduced under pressure, and maintains the flap valve in a 
comparatively cool condition—if leakage occurs, as the furnace is 
worked under the positive and uniform pressure that a chimney 
pull never gives, the leakage therefore does not appreciably affect 
the working of the furnace. There is little likelihood of a gas 
escape past the gas valve, because (1) the combustion described 
above cannot occur ; (2) it is not exposed to the varying tempera- 
ture of the products of combustion ; (3) because the temperature 
to which it is subjected is fairly uniform, and should never exceed 
900 deg., Fah. 
Should a leakage, however, occur, it can only involve a compa. 
ratively inappreciable loss of heat, because, as the furnace is 
worked with a slight excess of air, the gas, in passing through 
the air heat-restoration chambers, is burnt, and the heat is more or 
less completely transmitted to the checkers, There is no such 
action as regeneration in either the Thwaite or the Siemens fur- 
nace ; there is only heat restoration. Inthe Siemens furnace, how- 
ever, a leaky gas valve means a possible loss of a considerable volume 
of gas direct to the chimney, and not through any geo of the 
furnace. Any one who has studied the question of chimney pull 
by high temperature versus the employment of heat thermodynani- 
cally utilised to propel or displace gas or air, knows that the latter 
method is by far the most economical. : 

As to the possible difficulty in using air blast machinery, 
‘*Vulean” cannot be serious in referring to this. He knows 
as wellas I do that furnaces working with forced draught have 
worked for half a century without any difficulty whatever being 
found in actual practice. S‘team-driven or electric-driven fans can 
be guaranteed to work twelve months without being once stopped. 
Besides the economy of forced draught, the power of control—and 
variation is most comprehensive, and the fact that all the heat 
transmitting surface is brought into useful service should be con- 
sidered of very great value. Ina Siemens furnace the gas accumu- 
lated in the chamber and fines between reversal is lost, because 
there is no air to consume the gas present in the chamber, this gas 
loss is repeated at each reversal. a, 

When furnaces depend upon the pull of the chimney, it is often 
found that the products of combustion take the most direct course 
to the valve, and in Siemens furnaces, with both air and gas heat- 
restoration chambers, the products of combustion may for the 
most part traverse the gas chamber, and there not being sufficient 
checker work to absorb the heat, pass off to the chimney at an 
excessive temperature, while only a small portion of the products 
of combustion pass through the air chamber, which therefore keeps 
comparatively cool. : 

The record of the working of a charge, published in the /ron 
and Coal Trades Review, shows that the reduction of the carbon 
down to 0°65 per cent. can be effected in 5} hours, If this reduc: 
tion of time is a ratio of the reduction of fuel on ordinary Siemens 
furnace practice, ‘‘ Vulcan” can himself calculate the money 
value of the saving of this system of melting 10,000 tons. ; 
Layton, February 24th. Horace ALLEN, 





PETROLEUM VAPOUR LAUNCHES. 


Sir,—We read with much interest in your issue of the 5th inst., 
age 150, the article on ‘‘ Petroleum Vapour Launch Engines, an' 
ee to inform you that the design of the engine you publish is that 
of the well-known shipbuilding and engineering company, Escher- 
Wyss and Co., of Ziirich, Switzerland. This firm has during eight 
years introduced with great success many improvements an 
additions to this originally American patent. mee 
We are of the opinion that the boat referred to in your article is 
one made by us, and delivered to the North of France. This 
6-horse power boat can carry not only two persons, as stated in ae 
article, but from thirty to forty ; and hae made, on an official tria 
trip of three continuous hours in the Channel, a mean speed 

73 knots, and not 5°5 as mentioned by you. 








The cost of the boat is only 8000 francs (£320), and not 11,000 





















































































































app 
cont 
Not 
toe 
reqt 
in t 














ee 
LAR 


ies es 


pea Tyo 











FEB. 26, 1897. 


THE ENGINEER 











— 


, s you state. ‘I'he improvements introduced b 

Lard a yee’ Ge. in the engine caltentiien enable them rs 
ae leu oils having a greater density than 0°70. , 
a ou require any further information respecting the engines 

r as made by this firm, they may be obtained from the 
weompanyidg catalogue. R. H. CAMPBELL, 
wriirieb February 17th. W. Rerrz, 5 

‘ ' , Naval Architects, 





FORCED VU. SUCTION DRAUGHT, 
—| have read with pleasure and profit the articles on 
Draught for Marine Boilers” and on ‘‘ Induced 
ught,” in your issues of Webruary 5th and 19th. Both are full 
ry action. I regret that induced draught should have been 
of saa with forced draught on the closed stokehold system, 
—, with such it is so easy to make a favourable comparison, 
be ] venture on a comparison, I would like to touch upon the 
jJjosed stokehold system, which has so often failed. 
. air pressure of 3in, in a closed stokehold, fire-grates 
aft. by 3ft. Yin., on these grates to an uniform depth Yin, of burn- 
ag fuel, a chimney 80ft. high above the mean fire-grate level, 
then for about seven or eight minutes the following conditions 
would obtain: Air pressure in the ashpits din., above the fire 
‘Sip,, in the combustion chamber a little less, and in the smoke- 
hox there would be a vacuum about ‘75in. The temperature in 
the combustion chamber would be something over 2000 deg.; in 
the stokehold it would be, say, 110 deg., not a bit too much. At 
this moment a fire needs to be charged. The furnace door is 
opened, and immediately air at 110 deg. and din. pressure rushes 
over the fire into and wt the tubes ad lilitum, at the same time 
laying havoc with that 2 deg. ‘The little tubes, which only a 
e oet before were expanding all they were fit, now shrink, and 
ultimately they leak. The whole system is condemned. An 
\dmiralty ferrule is tried. Some one proposes to put the fan in 
the chimney, and pull the air through the fire. It is done; and it 
js said that the little tubes leak no more, This is the kind of 
forced draught with which | regret that induced draught should 
have been compared. ' : . 
But, given two oie one induced draught with hot air 
drawn through closed ashpits, the other forced draught with hot 
sir forced through closed ashpits, and see what takes place. : 
[can give you figures from practice, which I propose to put in 
parallel, thus :— 


Sik, 
“Suction 


(Given an 


Induced Draught. 


Forced Draught. 


Ashpit, air pressure .. .. — O*3in. Sin. 
Above the fire, air pressure 1*2in. Ne “bin. 

In smoke-box, air pressure — 2°2in. ibs ee! 
At the fan, air pressure — 3°5in. + 3°12in. 
Smoke-box, temperature .. 675 deg. 490 deg. 
Air going into ashpits 265 deg. 239 deg. 


Examine these figures, and what takes place can readily be seen. 

In the first example, the hot gases are hurried out of the boiler 
as though they had no business to be there ; in the second example 
they are not hurried, but allowed to flow out of the boiler under 
the gentle influence of — ‘25in. of a pull in the chimney. The 
speed of the gases from the furnace to the chimney must not, and 
need not, be the same. In fact, the speed is not the same. 

A boiler is a structure which is intended should absorb heat. 
The element of time favours the absorption of heat. The element 
of time is favoured in the second example, but it is not favoured 
in the first, and the ¢ffect is seen in the difference between the 
smoke-box temperatures. In consequence of which I pin my faith 
on the forced draught, hot air, closed ashpit system. 

Liverpool, February 23rd. ALEXANDER DALRYMPLE, 





Sin,—In the last paragraph of your article on ‘‘Suction 
Draught,” in your issue of the 19th inst., you say, ‘‘It may, for 
instance, be pointed out that in all the experiments that have been 
made on the transmission of heat through plates, next to nothing 
has been done to ascertain the effect of forcing fiame against a 
surface to be heated.” It may interest you to know that I have 
been experimenting in this direction during the last three years, 
and I fully agree with you ‘‘ that the result, when published, will 
bea little surprising to many persons.” 

These experiments have led me to construct a working model of 
a boiler of a new type, which gives results much superior in every 
way toany other with which Iam acquainted. I hope to be able 
to publish the results of my experiment within the next few 
months, W. H. WarTKINSON. 

Glasgow, February 22nd, 





CHIMNEYS FOR CEMENT KILNs. 


Sik,—In your issue of the 12th inst. a correspondent—whose 
initials I forget, and have not got my paper by me—asks the 
question as to the proper size of a chimney stack for Portland 
cement kilns, 

The height of the chimney—if in the country and away from 
any chance of causing annoyance to near residents—is quite 
optional, and a chimney, say, 28ft. to 30ft. high answers the purpose 
well, providing the area of chimney at top is in proportion to 
the size of kiln, or kilns, and their areas, The proper — 
K A 
; 115 
Both in square feet. Where C A is area of upper orifice of 
chimney, and K A is area of kiln at its widest part. This rule 

oe es ae * 


= DRYING FLOOR ie 
ee ———. . 
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area of such chimneys at their upper orifice is:—C A = 





> 
KILN 








applies cyually to those kilns with and without drying floors in 
connection therewith, as in the Johnson and Bachelor kilns. 
Note: In cases where the short chimneys are adopted it is advisable 
to erect two to each kiln or drying fioor—dividing the total area 
required, of course—and placing one on each side of the floor, as 
in the rough sketch below. PORTLAND. 

. (Manager for Messrs, B. J. Forder and Son). 

Sundon Cement Works, Dunstable, february 22nd. 





OBSERVATIONS IN HIGH LATITUDES. 


Sit,—The world is full of Nansen now, all honour to him, but I 
am a little puzzled, and venture to hope some of your readers can 
helpme. How did Nansen, when he had left the Fram, know 
Where he was? In the first place, the magnetic needle had little 
or no directive power, it was all dip. Parry, I think, found the 
—” pole, and he complained that his compasses were almost 

How did Nansen take his latitude During the winter he could 
bone by the stars, but in the summer the sun never sets, and the 
: ts are, I take it, invisible. He lost his longitude when his 
He nometer ran down, but that is comparatively a small matter. 

® could make noon I sup with a sextant and an artificial 
orizon, but noon would not help him much as to his latitude. Any 
-~ on these points would be much valued by 

utney, February 17th. A GEOGRAPHICAL STUDENT. 





POUNDS AND POUNDALS. 


in wen & short note, Professor Greenhill refers to the fact that 
ti ey yo (7) of an article on ‘‘ Superficial Tension and Lubrica- 
wd have expressed the force resulting from a mass of matter 

der the influence of gravity in such a way that it gives us its 


fess that I prefer to state it in dynes, our system of weights and 
measures not being a very inviting one. 

Asa mechanical engineer engaged in railway work, to whom, 
therefore, the results of acceleration are by no means novelties, 
the exact method adopted of stating the case appeared to be satis- 
factory. Indeed, the article is by an engineer, and was written 
for engineers, and I am inclined to think that engineers will be 
able to follow it. 

It may be that there is still room for improvementin our system 
of measuring forces, But even if this be the case, engineers will 
rather resent the imputation that it is necessary to formulate 
some very simple system, so that the subject may be brought 
within the sphere of their intelligence. 

Engineers really view with interest the discussion which is now 
taking place, and will not be slow, I think, to make use of any 
good points that may be brought out. R. M. DEELey, 

10, Charnwood-street, Derby, February 23rd. 





Sin,—l read with much pleasure Professor Greenhill’s short note 
in your last impression. Permit me to say a few words on the 
question raised. 

For many years engineers were left to themselves, used those terms 
which they found suited their purpose, enabled them to communi- 
cate their ideas, make their calculations, and carry on their business. 
They found ready to their hands the square inch, the pound, 
the foot, the second, and so on. I have not heard that any of 
the mechanical engineers of this country, who have done and 
do so much for the world’s advancement, have found these units 
inadequate. 

Of late years there has sprung into existence a class composed of 
men who are not engineers at all; they would be called, if right 
names were always given, schoolmasters. I donot intend to use this 
as a term of reproach, because the schoolmaster has a great work to 
do, and does it well, But the world is very apt to be led astray by 
grand titles, and consideration is given to the dictum of the Pro- 
fessor that would not be given to the word of the schoolmaster. 

Now it has occurred to the schoolmasters that an improvement 
in nomenclature is needed, and each man who writes a text-book 
goes one better than his predecessor in inventing new names for 
units. It is an easy and simple type of invention, and there is 
really no limit to it, because we may combine units almost without 
end. Thus, for example, we might call a train mile a ‘ tranal.” 
Piston speed per minute, might be written as “‘ pispm,” to which 
we may add an ‘‘e” for euphony, and write “‘ pispem.” Anyone 
with a little time on his hands can compose a dozen such words 
without trouble. These things have, however, no real value or 
importance at all. The engineer who sees the word ‘‘poundal” 
smiles and passes on. It would not be necessary to say anything 
about the subject if it were not for the sake of the student who, 
coming out of the technical college into the works, finds that he 
makes himself ridiculous when he speaks the jargon of the school- 
master. 

The engineer has no complaint to make concerning the foot- 
pound or the square inch. They are quite good enough for him, 
and it is a pleasant thing tosee a man like Professor Greenhill, who 
certainly is only in the very highest sense of the term a school- 
master, speak out and tell the plain truth. 

Engineers are a very long suffering lot, they have too much 
serious work to do to worry about Professors with their little in- 
ventions of units which none of their fellows will accept. But the 
worm will turn sometimes, and the engineer may even go sv far as 
to tell the Professor to attend to his own business and leave the 
engineer to mind his, SEXTUS, 

25, Great George-street, February 23rd. 





A QUESTION OF ADHESION. 


Sir,—We notice under the heading ‘‘ Locomotive Adhesion,’ 
your correspondent ‘‘ W. M. A.” appears to doubt the assertion of 
a Midland driver as to the quantity of sand used during a run 
from London to Nottingham. As makers of the steam sanding 
apparatus with which these engines are fitted, we may say that it 
is quite possible so to regulate the amount of sand delivered to the 
point of contact between the wheel and rail to any quantity, vary- 
ing from a few ounces to several pounds per minute. 

Craven Ironworks, Manchester, H. E. GRESHAM. 

February 19th. (Gresham and Craven, Ltd.) 








TRACTION ENGINES IN SouTH A¥Frica.—Mr, Alfred Mosely, who 
is largely interested in the Koffyfontein diamond properties, is in 
Kimberley for the purpose of making arrangements to try the 
experiment of running traction engines between Honeynestkloof 
Station and Koffyfontein for trapsport purposes. The engines 
have been specially constructed for use on South African roads, 
and Mr. Mosely is confident that by means of them the present 
transport difficulties will be overcome. The engines proposed to be 
used will have 7ft. driving wheels, 2ft. wide, and a large drum will 
be attached to each engine. This drum holds 400 yards of jin. 
steel rope, which, on a sandy or other bad place being reached, is 
released from the drum, The engine is then moved forward by 
itself and converted into a stationary winding engine, the rope, 
with the load attached, being pulled up to it by re-winding on 
the drum, The engine is then re-coupled, and if necessary the 
operation may be repeated until the bad part of the road has been 
got over. In the event of the sand being too heavy for the traction 
engine to be able to go over by itself—a contingency not likely to 
arise—it carries with it a long steel screw. This screw is carried 
forward. The steel rope is then attached to it, and the engine 
winds itself up to that point. The wire rope is then returned, and 
allowed to wind up the load. Thus any possibility of sticking in 
sandy or other bad places is avoided. At a meeting of a local 
committee the request of Mr. Mosely to be allowed to use the 
engines was referred to Dr. Hutcheon for report.—Cape Times. 


ImPERFECT CoMBUSTION DuE TO HEAVY FirEs.—When heavy 
fires are carried in a boiler furnace, the conditions are apt to 
approach to those which pertain to the operation of gas producers. 
In these a thick bed of incandescent coal is provided, and the 
supply of air is reduced, the object being to convert the carbon in 
the coal to carbonic oxide, and not to completely. burn it. These 
conditions are more likely to occur in boilers which have the heat- 
ing surface directly above the fire, as in those of the vertical type 
and many forms of water-tube boilers. In boilers like the hori- 
zontal return tubular, where the products of combustion do not 
rise directly from the bed of coal, but mingle with those generated 
in the other parts of the furnace, there is rather less opportunity 
for these conditions to exist. We have an instance reported by 
Mr. Barrus where a 12in. fire in a vertical boiler using semi-bitu- 
minous coal gave a flue gas analysis, showing 6°8 per cent. of 
carbonic oxide, 1*7 per cent. of free oxygen, and 11 per cent. of 
carbonic acid. When the thickness of the bed of coal was reduced 
to 6in., the same boiler showed a falling off in carbonic oxide to 
half of one per cent., an increase in the free oxygen to 3 per 
cent, and an increase in the carbonic acid to 16 per cent. In this 
example the loss of heat from the imperfect combustion of the 
carbon to carbonic oxide represents with the heavy fire 25 per 
cent. of the total heat of combustion of the coal ; while in the case 
where the bed of coal was reduced, the loss is below 2 per cent. 
This improvement was not attended by a serious increase in the 
amount of surplus air, for in neither case did it exceed 25 per cent. 
Incidentally these examples furnish an instance where gas analysis 
reveals certain facts which showed that the firing of the boiler was 
improper ; and, moreover, they increase our store of knowledge in 
regard to the folly of carrying heavy fires, if steam is to be made 





value in poundals, This, of course, is quite true, but I must con- 





economically.— Engineering Record. 


ALFRED BLECHYNDEN. 


WE announce with much regret the death, at the early 
age of forty-seven, of Mr. Alfred Blechynden. He died 
rather suddenly on Saturday afternoon from syncope. Mr. 
Blechynden served his apprenticeship with Messrs. Morisons, 
Ouseburn Engine Works, and Messrs. Thompson, of Spring 
Gardens Engine Works, Newcastle-on-Tyne. Subsequently 
he became draughtsman at the Ouseburn Works, ol after- 
wards filled the same position at Messrs. Thompson and 
Boyd’s. He then went to the Forth Banks Works, of Messrs. 
R. and W. Hawthorn, as leading marine draughtsman, and 
became successively head draughtsman and engine works’ 
manager at their St. Peter’s Works. While there the 
“smeralda was engined. She was the first of the protected 
deck fast cruisers. In 1884 he became the general manager 
of the Rio Tinto Copper Mines, a position which he had to 
relinquish after two years on account of ill health. In 1887 
he joined the Barrow Shipbuilding Company as manager 
of the engineering department, and retained the position on 
the re-organisation of the company into the Naval Construc- 
tion and Armaments Company, until the end of 1895. In 
February, 1896, he became general manager of Messrs. John 
Penn and Sons, Limited, Greenwich. 

While at Barrow, Mr. Blechynden designed and constructed 
the engines of the Oratava and Oruba of the Pacific Line; 
Malacca and Formosa of the Peninsular and Oriental; the 
Empress of India, Empress of China, Empress of Japan, and 
many other large mail boats; and of the battleship Majestic, 
and the second-class cruisers Latona, Naiad, Melampus, and 
Flora, and of the third-class cruisers Jasseur, Jason, and Niger. 
He also designed and constructed the machinery of the 
torpedo-catchers Sturgeon, Skate, and Starfish; and 
designed and erected on board the engines of the Powerful, 
but he did not carry out the trials. At Penn’s, at present, 
they have in hand from his design the engines of the Pomona 
and Pactolus, each of 7500 indicated horse-power, and those 
of the battleship Goliath, 

He was the inventor and patentee of the Blechynden water- 
tube boiler, which has been fitted in several of the catchers, 
and is being fitted in the Pomona‘and Pactolus,’and in several 
foreign war vessels. He was a member of the Institute of 
Naval Architects, and of the North-East Coast Institute of 
Shipbuilders and Engineers, and has read papers on various 
professional matters. 








HENRY CHARLES FORDE. 


THE sudden death of Mr. H. C. Forde, on Sunday last, 
deprives the profession of telegraph engineers of one of its 
few remaining pioneers. 

Mr. Forde commenced his busy and distinguished career 
in Ireland, the country of his origin, where he was engaged 
sometimes on behalf of the late Mr. C. B. Vignoles, C.E., 
F.R.S., sometimes with others, or alone, in a variety of 
engineering work. Thus he came to be employed in 1846 
upon different public works for the relief of the terrible Potato 
Famine. It was then that his relations with the late Mr. 
Lionel Gisborne commenced, leading in the first place to their 
joint visit of prospection and investigation to the Isthmus of 
Panama—the first attempt ever made to ascertain the prac- 
ticability of a ship canal across that isthmus—and afterwards 
to their telegraphic partnership. 

They had now struck fresh, and practically virgin, ground, 
upon which both of them established their reputation of 
pioneers in the craft; and one of them, the subject of this 
notice, accomplished a long career of useful and excellent 
work. In 1859 this firm represented H.M. Government in 
the engineering department of the Malta and Alexandria 
cable, supervising the work of Messrs. Glass and Elliot, the 
contractors. Mr, Forde subsequently—in 1862—read an in- 
teresting description of this enterprise before the Institution 
of Civil Engineers. 

In 1860 Mr. Forde gave his evidence to the Joint Committees 
on the construction of submarine cables. One of the most 
useful tables prepared on this occasion was that of Mr. Forde 
and Mr. C. W. Siemens. He associated himself with several 
other eminent consulting engineers from time to time, in- 
cluding Sir Charles Bright, Mr. Fleeming Jenkin, Mr. Charles 
Hockin, and Mr. Latimer Clark. With the latter and Mr. 
Herbert Taylor he finally entered into a more permanent 
partnership. The success of this firm—practically the only 
one covering the entire field of work which it has done—is 
well known through the whole engineering and electrical 
world. 

In the Institutions of Civil and Electrical Engineers, as 
well as in private life, where he always upheld the character 
of a genial host, Mr. Forde’s death will be sincerely 
lamented by all who have known him. 








A RUSSIAN ARMOUR TRIAL. 


Ir is reported that in last November a remarkable trial of 
armour took place at Ochta, near St. Petersburg. An 8in. 
gun, 45 calibres long, is said to have driven a shot through a 
Krupp 10in. steel plate with a hardened face. The striting 
velocity is given as 2850 foot-seconds, and it is stated that the 
projectile emerged at the back with a velocity of 700 foot- 
seconds. This is in all respects a valuable experiment. The 
very high velocity, the hard-faced plate, and the register of 
the shot after perforation are the very elements to be desired. 
The projectile must have been an admirable one if it held 
together intact. We do not know its weight. Russian Sin. 
armour-piercing projectiles exist weighing 192°31b., and also 
1721b. Both are light for this calibre; the British Sin. shot 
weighs 2101b. This makes the velocity more easy of achieve- 
ment. Nevertheless it is very high for plate-firing. With 
the heavier shot, the striking energy and perforation through 
iron would be 10,820 foot-tons and 27-3in., and with the 
lighter 9685 foot-tons and 26'7in. The shot emerged with an 
energy, on the supposition of the heavier weight of shot, of 
653 foot-tons and of the lighter, of 584 foot-tons. From this 
it follows that either 10,167, or else 9101 foot-tons energy was 
expended in perforating the plate. The projectile in this case 
exerted a power of perforation equal to 27-Oin. or 25‘5in. of 
iron. This means that the figure of the Krupp 10in. plate 
was 2:7in. or 2'55in.; that is, it represented a thickness of 
wrought iron bearing this proportion to it in thickness, which 
argues a very excellent plate. Altogether we could wish that 
we had more complete data connected with this trial. We 
need scarcely add that on service such a plate might be 
safely depended on to defeat the gun. A projectile quickly 
loses some of its velocity, and so close a range, so direct a 
blow, and so excellent a shot would form a combination of 





favourable circumstances that would hardly occur on service. 
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THE TWIN-SCREW 
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THE TWIN-SCREW YACHT VARUNA. 





NOTWITHSTANDING the rapid advances in steel steam- 
ship construction which our Transatlantic cousins claim | 
they have recently been making, and despite the fact that 
in regard to the production of racing yachts they have so far 
succeeded in beating us, it is yet a circumstance worthy of | 
notice that when a wealthy American wants a first-class | 
steam yacht he generally builds her in the “old country.” 
Of late many such orders have been placed with Clyde ship- 
builders, and in each case the design of the yacht has been 
entrusted to the skilful hands of Mr. G. L. Watson. The 
Varuna, recently built by Messrs. A. and G. Inglis, of Glasgow, | 
for Mr. Eugene Higgins, a New York millionaire, is one of | 
Mr. Watson’s designs; and the fact that her owner | 
sought not only the plans of the vessel, but the yacht herself, | 
from the Clyde, is a tribute to British shipbuilding skill, | 
which counts for a great deal more than the tall talk often 
indulged in by the newspaper press on the other side. 

The Varuna is a steel twin-screw yacht 260ft. in length on 
the water line, 35ft. extreme breadth, and 28ft. in depth to 
the bridge deck ; having a Thames measurement of 156+ tons. 
Her length over all is 300ft., her depth in hold 18ft.; while 
her registered tonnage measurements are: under deck 1026 
tons, gross 1573 tons, and net 595 tons. 

Our illustration is from a photograph of the Varuna | 
when ready for crossing the Atlantic. As will be seen | 
from this and the profile plan, she has a topgallant fore- | 
castle which is 42ft. in length, and beneath it are fitted bath- | 
rooms for petty officers and crew, galley, lamp-room, &c. There | 
is also a bridge deck 168ft. long, of which 40ft. at the after 
end is supported by the casings and by stanchions at the bul- 
warks. The remaining length of 128ft. extends from side to 
side of the yacht. At the fore end of the bridge is the 
owner’s room, which is 15ft. long by 32ft. broad, being lighted 
and ventilated by seven large circular ports on each side. | 
The fittings of this apartment are of mahogany, but the | 
character of the material is concealed through being every- | 
where covered with a perfectly smooth enamelled white. 
Indeed, the whole of this and the adjacent apartments are 
enamelled white throughout, both in regard to furniture and 
fittings. The owner’s room is divided by a partition into a 
bedroom and a sitting-room, the fittings of which in each case | 
are of a most luxurious description. A commodious bath- 
room and lavatory adjoin the bedroom, the walls and floors 
of which are in white porcelain tiles. 

On the after side of the apartments just described are two | 
large state-rooms, measuring 15ft. by 14ft. and 12ft. by 14fs. | 
respectively, one of which communicates with the owner’s 
room, and both with a stairway to bridge deck. These state- | 
rooms are decorated similarly to the owner’s room, viz., in | 
enamelled white, and each room has a bath-room in com- | 
munication with it, the floors and walls of which are of white | 
tiles, and the fittings of white marble. 

Alongside the machinery and boiler casings on starboard 
side are rooms for maids and valets, also bath-rooms and 
lavatories for guests. The library, measuring 17ft. by 11ft. is 
situated on the after side of these state-rooms, and may be 
entered from the dining-room, which apartment is 18ft. by | 
34ft., and extends across the yacht between the casings of | 
engine-rodm and those of the boiler space. The library is | 
panelled and fitted with dark oak, and is upholstered in 
leather, the shelves in it being sufficient to receive upwards 
of 2000 volumes. The walls, furniture, and fittings of the 
dining-room are also of dark oak, but relieved with panelling 
in stamped leather and upholstered in morocco. Sitting 
accommodation is afforded at the dining table for twenty 
persons, and at the centre of the table isa handsomely carved 
oak pillar, to which is attached a well-designed arrangement 
of electric lamps fitted so that they may be varied in height 
from the table as may be required. At the sides of the room 
are couches, swinging tables, cabinets, and chefioniers, while 
at the centre of the forward bulkhead is a tiled fire-place 
with a finely carved oak mantelpiece. 

At amidships, and a little forward of the engine casing on 
the starboard side of the yacht, there is a water-tight gang- 
way door, 64ft. by 3ft., reached by the aid of an accommo- 
dation ladder, and by means of which entrance is obtained 
by the owner and his guests to this floating mansion. On 
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the inside there is a door of polished oak, admitting to the 


| vestibule, from which a stairway on the opposite side leads 


to the smoking-room on the bridge deck above, and a door at 
the right to the dining-room already described. 

Within the vestibule, further inboard, are the two engine 
casings over the twin-screw engines, and between them is a 
passage-way leading to the drawing-room, which is situated 
abaft the machinery space. Much skill is shown in 
the arrangement and ornamentation of this part of the 
yacht. An engine casing is not generally a sightly object, 
but here it is a distinct feature of interest and adornment to 
the vestibule. The fore end of the starboard casing is 
rounded in abold curve. The lower part, toa height of about 
3ft. above the deck, is panelled in oak to correspond with 
the walls and sides of the vestibule, and above this the whole 
of the casings are fitted with large bevelled glass panels, 
whereby a view may be obtained of the engines working 
beneath. In this way, too, the whole of the vestibule and 
the passage-way to drawing-room is lighted from the engine- 
room skylights. At the after end of the passage-way access 
to the drawing-room is obtained by means of two doors. On 
entering the apartment, we find it relatively small when 
compared with the dining-room, as the bridge house at this 
part does not extend the entire breadth of the yacht, but 
leaves a passage- way on each side, whereby both ventilation 
and lighting areafforded tothe state-rooms below. The fittings 
in the drawing-room are partly of dark-polished mahogany, 
and the remainder in enamelled white, the panels being of 
silk tapestry. The semi-grand piano, which is placed at the 
fore end of the room, was sent over by the owner from New 
York, Without entering into a detailed description of the 
drawing-room furniture and decoration, it may be sufficient 


| to say that the whole is of a very tasteful and elegant cha- 


racter. 

The profile sketch which we show of the yacht illustrates 
the general arrangement of rooms as already described, as 
well as other rooms of a subordinate description. Mention 
must, however, bemade of the fencing-room, which is situated 
at the after end of the bridge house, and entered either from 
a companion way above, or by a door from the drawing-room. 
The fencing-room, like the drawing-room, is lighted and ven- 
tilated by means of square windows at the sides, and by a 
skylight above, the latter being in this case of circular form. 
The fencing-room is plainly yet conveniently fitted in polished 
oak, and contains four concealed beds, constructed after the 
manner found in Pullman cars, but with the addition of wash 
basins, &c. Around the walls are seats with glass doors for 
holding foils, boxing gloves, and other athletic appliances. 
Abaft the fencing-room and below the upper deck are the 
bachelors’ quarters, and rooms for valets. The crew ac- 
commodation and the spaces set apart for store-rooms and 
other purposes are shown in our illustration. The entire 
arrangement is excellently designed, and shows that Mr. 
Higgins knows what is required, and that Mr. Watson is well 
able to give a practicable and workable expression to those 
requirements. | 

For the rest, it is of importance to note that the Varuna is 
subdivided by no less than eight transverse water-tight bulk- 
heads; and what that means in regard to safety from 
disaster at sea it is not necessary for us to point out. Two 





double-bottom cellular compartments are constructed for | 


water ballast purposes, having a collective capacity of 66 tons, 
and the fresh-water tanks will hold 9000 gallons. Eight 
boats are supplied, including 33ft. and 28ft. steam launches, 
The larger of these was built by the Liquid Fuel Engineering 
Company, of Cowes, Isle of Wight. As will be seen by our 
illustration, both electric lighting and refrigerating appli- 
ances are provided, the latter being by Messrs. Hall, of 
Dartford. A system of hot-water heating is also carried 
throughout the yacht, radiators being placed in the apart- 
ments for both guests and officers. The rooms are also 
ventilated by electric fans. 

The twin-screw engines, of which illustrations are given, 
are triple expansion, with four cylinders to each—two low 
pressure—of 224in., 38in., 40in., and 40in. diameter, and 
27in. stroke. 


back, are of 174ft. diameter and 11ft. long, with four | bearing surfaces of the columns are 








fans. On the trial trip of four runs between the Cloch and 
and Cumbrae lights, when at a mean draught of about 
se &@ mean speed of 16°73 knots was obtained by an 
indicated horse-power of 3995, the engines working at 158 
revolutions per minute. 

On leaving the Clyde the yacht presented a handsome, 
well-outlined form, with an excellence of finish such as 
always characterises the work turned out by Messrs. Inglis, 
She will, without doubt, fully satisfy the desires of her 
owner, and probably afford his New York friends, who would 
like a steam yacht of their own, a good idea of where to get 
such an article designed and built. 








GREAT EASTERN RAILWAY. — LIVERPOOL 
STREET STATION WIDENING. 
EXTENSION OF SKINNER-STREET BRIDGE. 

THE subject of description and illustration in our 
present article, is the largest and the most important 
structure of the kind, rendered necessary in the vicinity 
of Bishopsgate-street by the extension of the terminal 
station of the Great Eastern Railway. Owing to the 
fact that the abutments of Skinner-street bridge have 
their faces inclined towards each other at acute angles 
of 73 deg. and 81 deg. with the overhead line of road 
traffic, the respective spans of the north and south main 
girders are by no means identical. This discrepancy is also 
augmented by the erection of two columns underneath the 
south girders on the station side of the bridge, which are 
wanting on the north side, as shown in the general plan and 
elevation, Figs. 1 and 2, and in one of the engravings accom- 
panying this article. Commencing from the old bridge 
Figs. 1 and 2—we find a plate girder 29ft. in span, resting at 
one end on the abutment, and at the other at Y Y on the 
column P. The distance of 15ft. between the small and large 
columns P and P, is spanned by an underneath plate girder, 
which is joined on to the south main girder over the column P,, 
and forms the cab approach to the terminus, of which further 
details will begiven. An elevation of the columns and of their 
brick pedestals and foundations, which are carried down to 
the blue clay, is given in Fig. 2. For the principal dimen- 
sions of the bridge we have the following :—Span of north 
main girder, 159ft.; span of south main girder, 185ft. 4in.; 
width of bridge between centres of north main girder and 
plate girder, 32ft. Sin.; width of bridge between centres of 
north main girder and south girder, 33ft. Tin.; width of 
bridge between centres of parapets, 30ft.; depth of north 
main girder at centre, 15ft.; depth of south main girder at 
centre, 12ft.; depth of north and south main girders at ends, 
9ft.; breadth of the booms of both girders over all, 3ft. Tin. 
This total breadth includes the lin. clearance between the 
twin main girders. There are fourteen cross girders con- 
nected by intermediate girders, all of the plate description, 
upon which are carried the buckled plates supporting the 
roadway. 

Details of the smaller column P are shown in Figs. 3, 4, 
and 5. It is 11ft. 5gin. high from the upper surface of the 
pedestal to the top of the capital, which measures 3ft. by 2t. 
by 2in. in thickness, which last dimension is that of the metal 
of the column throughout, except at the base where the 
fillets or ribs occur, and where for a height of Qin. it is in- 
creased to 24in. Holding-down bolts, four in number, 4ft. 





| long and l4in. diameter, with washers 1ft. square, fasten 


the column to its foundation, Fig. 5, into which it is sunk to 
a depth of 1ft. Gin. Fig. 2. The particulars of the larger 
column P, are similar to those of the other P, but the dia- 
meter is 3ft., and the thickness is increased to 3in., the dimen- 


| sions of the capital to 4ft. by 3ft. Sin., the base to Gft. by 6ft., 


and the diameter of the holding-down bolts to 2in. A differ- 
ence is to be noticed, although not shown in the drawings on 
account of the smallness of the scale, that while in the smaller 
column the shaft and base are all in one casting, in the larger 
they are cast separately, and bolted together through flanges 


wo single-ended cylindrical boilers, back to | 3in.in thickness by twelve bolts 14in. in diameter. 


truly turned. The 


furnaces to each, and loaded to a steam pressure of 1601b. | plate girder shown in elevation in Fig. 2, connecting the 


per square inch. Forced draught is obtained by means of | abutment, to which it is bolted down, 





with the smaller 
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columa P, has a depth of 7ft., aad is built up of equal 
upper and lower flanges consisting of one plate 1ft. Yin. 
by 4in., and two angle irons, each 4in. by 4in. by 4in., and 
a web of a uniform thickness of fin. Itis connected over the 
capital of the pillar P, with the girder E to be subsequently 


described. Fig. 3, which is an enlarged sectional plan at Y Y 
in Fig. 2, explains the method of connection. Over the larger 
column P, the attachment of the girder F to the south main 


girder takes place at X X, and is shown in Fig. 2, where the 
small underneath plate girder B is riveted up to one of the 
fourteen cross girders of the bridge. 

The elevation of the north or larger main girderin Fig. 6 indi- 
cates that the type of construction adopted is similar to that 
employed for the structure at Primrose-street, previously 
described and illustrated in our columns. It will not 
be necessary to describe or refer further to the south main 
girder, which on a somewhat smaller scale is designed on 
the same lines as its neighbour. There are fourteen bays, 
the two central of which are counterbraced, in the total 
length, 173ft., of the girder, twelve of which are spaced 12ft. 
apart from the centres of the double strut diaphragms, which, 
as in the former instance, brace together the separate or twin 
girders composing the entire one. The two end bays are 
rather longer than 12ft. At the centre of each of the twin 
girders there are ten plates, as seen in the diagrams, in the 
upper and lower flanges, all 1ft. 9in. by 4in., having a maxi- 
mum length of 30ft. 2in. The arrangement of the joints in 
the plates of the flanges is well shown in the diagrams in 
Fig. 6, in which one long cover plate covers them all. A 
half sectional plan and a half plan in elevation of the full 
width of the flanges, showing the position of the cross 
girders and the ties and struts, is given in Fig.7. From 
the details in Fig. 8, which is an elevation on a larger 
scale of part of the north main girder, it appears that the 
diagonal tie bars vary in scantling from 10in. by 4in. in the 
central counterbraced bays to lft. 10in. by 14in. at the ends. 
Each strut, while the four angle irons, 3in. by 3in. by jin., 
and the two vertical plates in the cross section of the girder 
forming the diaphragms, }in. in thickness, retain these con- 
stant dimensions, has the two other vertical plates increasing 
in size in the elevation of the girder from 5in. by din. to 
Sin. by 1}in. It should be noticed here that these two 
plates are not always of the same thickness, the one nearer 
the end of the girder being thicker than the other, so as to 
agree with the increased thickness of the diagonal tie bar 
riveted to it, and thus provide for the augmentation in the 
amount of the stresses acting on the bars of the web. The 
ends of the main girders are strongly stiffened by the 
web over the bearings being strengthened by plates 
jin. thick and a pair of tee irons Gin. by 3in. by jin. 
In the cross section just over the bearings of the girder 
in Fig. 10 it will be seen that there are two longitudinel 
angle irons covering the space of one inch between 
the twin girders, and also a couple of angle irons, all 44in. 
by 44in. by 4in., riveted to the inner and outer edges of the 
upper flanges. The general cross section of the bridge is 
represented in Fig. 11, and an enlarged detail of a part of it 
in Fig.12. Cross girders 2ft. Gin. at the centre, and 2ft. 1}in. 
at the ends, with a slightly concave lower flange, carry the 
intermediate girders. The intermediate girders shown in 
Fig. 13 support the cast iron floor plates, upon which 
the filling concrete and stone setts forming the roadway are 
Placed. All the sets are 12in. by Tin. by 3in., and the surface 
of the footpath is covered with asphalte, which is raised 4in. | 
above the level of the roadway, and separated from it by a | 
granite curbstone 12in. by Gin. A small plate girder runs | 
along the whole length of the footpaths on the inside of the 
main girder, and acts as an earth plate or ballast board. It 
may be observed that there is no joint in the cross girders, 
all the plates and angle irons being in one length. There 
are three plates in each flange 1ft. 6in. by jin., two angle | 
Pier 3)in, by 34in. by Jin., and two longitudinal corner ones, 
4 Which the flanges of the cast iron arched plates are bolted, 
the’ 13. The web has a width of gin., increasing to }in. at 

€ ends of the girders, Between the cross girders, at inter- 





| 
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va's of 4fi., are the small intermediate girders 1ft. deep, con- 
sisting of a pair of angle irons 34in. by 3$in. by 4in., and a 
web plate gin. in thickness, extending up above the angle 
irons of the upper flange to form a ledge for the bolting 
through it of the flange of the cast iron arched plates, which 
are 4ft. by 3ft. Gin. of gin. metal. 

The entrance to the cab approach to the terminus from 
Bishopsgate-street and Norton Folgate, which takes off at 
right angles from the bridge over the railway at Skinner- 
street, is shown in Fig. 2, carried upon a pair of main plate 
girders E and F. A general plan of the approach is given 
in Fig. 14, and the junction of the longitudinal approach 
girders E and F with the south main girder making a total 
length from out-to-out of 54ft., the cross girders being placed 
6ft. apart from centres. Girders E and F are of the plate 
type, similar in design and construction, 7ft. deep at centre, 
but of different span, as can be seen in Figs. 14 and 15, that 





the details are shown in Figs. 19 ani 20. The joints of the 
screen plates are covered by wrappers of plate 6in. by jin., 
and the screens are stiffened at intervals by angle iron 24in. 
by ip by gin. In Figs. 21 and 22 are given the details of 
the free end of the main girders, which hasa roller and rocker 
arrangement, which, with the exception of a few details, is 
similar both in design and construction to that adopted for the 
Worship-street and Primrose-street bridges, previously pub- 
lished in THE ENGINEER, and which therefore requires no 
further description. For the drawings accompanying our 
article we are indebted to the courtesy of Mr. John Wilson, 
M. Inst. C.E., Engineer-in-Chief of the Great Eastern Rail- 
way, and for much information to his resident engineer, Mr. 
H. A. G. Sherlock, M.Inst.C.E., now stationed, we believe, at 
Cambridge. The photographs, which are self-explanatory, 
were very kindly placed at our disposal by Mr. H, L. Batting 
of the well-known Horseley Company, Limited. In additio,’ 
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SKINNER-STREET BRIDGE, GREAT EASTERN RAILWAY 


of the former measuring 55ft. 9}in., and that of the latter 
53ft. 113in. They are both lft. Gin. broad over the flanges, 
which are built up of three horizontal plates 1ft. 6in. by 
din., and two angle irons 3}in. by 3jin. by }in. in the 
elevation in Fig. 15. Vertical plates 1ft. by gin., and tee 
irons Gin. by 3in. by gin. are riveted every 6ft. to stiffen the 
web, which is gin. throughout in thickness. In the bays 
formed by these vertical stiffeners are placed the cross 
girders, Figs. 14 to 17. They are 1ft. Gin. deep, 1ft. broad, 
with flanges of plates 2in. by din., two angle irons 3in. by 3in. 
by }in., and a web gin. thick. The space of 6ft. between 
the centres of the cross girders is spanned, Fig. 17, by jack 
arches of brickwork Qin. in depth, upon which the filling 
and road material is carried. 

Over the cross girders runs the earth plate girder shown in 
Figs. 18and 19, towhich it is, by angleiron gusset pieces 6in. by 


| Gin. by }in., riveted over their upper flanges. Upon the prolon- 


gation of the web of the earth girder or ballast board are riveted 
the vertical plates 4ft. by 7ft. by jin. thick, of the parapet or 


| screen, to which are fixed the cast iron mouldings, of which 


to their contract for the construction of the three large ter- 
minal bridges, Messrs. Horseley and Co. supplied to Messrs. 
John Mowlem and Co. all the ironwork for widening from 
Bishopsgate to Globe-road, and from Bethnal-green to Hack- 
ney Downs. 








LARGER AND HIGHER BripcE Spans.—A Bill has been intro- 
duced in Congress to limit the obstruction by future bridges of 
navigation on the Ohio, Monongahela, Mississippi, Great Kanawha, 
Tennessee, Cumberland, and Illinois rivers. The clear waterway 
and head room above high water of at least one span each are 
fixed at 1000ft. and 40ft. respectively for the Ohio, 1000ft. and 
75ft. for the Mississippi at and below St. Louis; 800ft. and 54ft. 
for the Monongahela, 500ft. and 82ft. for the Great Kanawha, 










| 250ft. and 100ft. for the Tennessee and Cumberland, and 250ft. 
draw-spans for the Illinois. The reported provision that “‘ every 
| bridge shall have its axis at right angles to the current at all 
stages, and all of its spans shall be through spans,” is obviously 
arbitrary and unfair, even if not impracticable, and seems to over- 
| look the fact that final approval of any design must be given by 
' the Secretary of War. 
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Fes. 26, 1897. 
ss RAILWAY MATTERS. 


Tur mileage of the Pennsylvania Railroad system at 
the end of 1896 aggregated 12,359°97 miles. 

Tue Electrical Engineer states that the Diatto 
e contact electric tramway is to be tried at once at Tours. 


eur fac the tramways there are run with Serpollet steam 


At present 
tramcar3. . ; : 

{Two compressed air cars of the American Air Power 
Company were given a trial run in New York recently, the trip 
being from Fort Lee ferry to Broadway and the Grand Central 
Station. The cars carry air at 2000 lb. pressure in the reservoirs. 


THE promoters of the City and West- End Railway 
Company, and of the Brompton and Piccadilly Cireus Company, 
have agreed to insert a clause in their Bills undertaking to insulate 
their return along its whole length ‘to the satisfaction of the City 
and (iuilds of London Institute. 


ExpressED in terms of hundreds of square miles, of 
the leading railway countries — has 29°1 miles of road per 
100; (reat Britain, 16°6 miles ; Netherlands, 13 5 miles ; 
Germany, 13°6 ; Switzerland, 13:1; France, 115; Italy, 78; 
United States, 5°7 ; Canada, et Mexico, ‘7; British India, ‘9; 
Argentine Republic, ‘7 ; and Australia, °6. 

Aw alternative proposal for a railway line from Noak- 
hali to the Assam-Bengal Railway has been put forward. ‘I'he 


THE ENGINEER 





NOTES AND MEMORANDA, 


THE steamers on the Official Register of the United 
Kingdom have increased by 144 vessels, and 289,981 tons, during 
1896, while sailing vessels have decreased by 342 vessels, and 
138,173 tons. 


THE flags to be hoisted at one time in signalling at sea 
never exceed four. It is an interesting arithmetical fact that, with 
eighteen various coloured flags, and never more that fcur at a time, 
no fewer than 78,642 signals can be given. 


AccorDING to a special census report on the occupations 
of the people of the United States at the eleventh census, 1890, 
just issued by the government, there were in the United States 
nearly 140,000 engineers and firemen, apart from those employed 
on locomotives, 


Tue Prince or Waters, President of the Society 
of Arts, last week presented Professor David Edward Hughes, 
F R.S., with the Abert medal ‘in recognition of the services 
he has rendered to arts, manufactures, and commerce, by his 
numerous inventions in electricity and magnetism, especially 
the printing telegraph and microphone,” 


As showing the development of trade with Uganda, it 
may be stated that the value in rupees of imports and exports at 
Kampala by the south route during the years 1894, 1895, and the 
first ten months of 1596, have been as follows:—Imports in 1894, 





original idea was to connect it with Keni, a sub-divisional town in 
the district, while the scheme now put forward is to make it pass | 
along the centre of the district, and eventually link it to the | 
Assam- Bengal Railway somewhere near Laksam Junction, 


From reasons at present unexplained, the London and | 
South-Western up London mail train crossed the junction points near | 
Dorchester, on Sunday night, and ran on to the Great Western 
main line. The train was pulled up in the Great Western station, 
and, after some delay, the officials got it on to its own line. A 
Hoard of ‘T'rade inquiry into the incident will probably be held, 


Tur Government of India has approved the Port Com- 
missioner’s proposals for spending 20 lakhs of rupees at Kidderpur 
in improving the docks with coaling berths: and golahs, or salt 
repositories in the boat canal adjoining, and has authorised the 
raising of a loan of 15 lakhs of rupees at 34 or 4 per cent. 
According to Reuter, the Government has agreed to the proposal as 
the only feasible solution of a serious practical difficulty. 


Tur company of the Chemin de Fer de l'Ouest 
has besn experimenting with the Chapsal electric air brake 
between Paris and Mantes. The brake is designed to obviate the 
troubles which arise when it is attempted to apply without modifi- 
cation the ordinary air or vacuum continuous brake to goods trains, 
owing to the time the impulse takes to travel along the train. It 
is claimed that in the Chapsal brake an electrical apparatus starts 
the braking pistons simultaneously. 


An old brick bridge which carried the Manchester, 
Sheffield, and Lincolnshire Railway over a drain at Lincoln 
collapsed on Sunday. The bridge had been under observation 
since the recent floods, and the down siding was strengthened 
by timbers. On Sunday a gang of seventy men were engaged in 
demolishing the structure to make way for a girder bridge. When 
the main lines were removed the centre arch collapsed, and twelve 
men were precipitated into the water. The stream, swoollen by 
the floods, was flowing very rapidly, but fortunately a lifebuoy and 
boat were provided for such an emergency, and the men were 
quickly rescued, 

On the Eastern Bengal State Railways the work of 
doubling the line from Poradaha to Naihati is rapidly approaching 
completion ; the additional ghat sidings and extension to Farid- 
pore are well in hand ; the Sultanpore-Bogra-Kaliganj branch line 
is being taken up; the extension of the Cooch Behar section to 
Santrabari and Buxar has been commenced; the Teesta bridge is 
in hand, and on the Mymensingh line the important prolongation 
to Jamalpore and beyond to a point opposite Serajganj is under 
way. The project for extending the Bengal-Central Railway— 
which is now about to work independently of the Eastern Bengal 
State Railway—from Singhia to a point opposite Chandpore is one 
that is being reconsidered, and, says an Indian contemporary, is 
likely to be brought into practicable shape. 


Tur Secretary of State for Foreign Affairs has received 
a despatch from H.M. Acting Consul-General at Christiania 
stating that notice has been published by the Norwegian Board of 
Works inviting foreign as well as Norwegian engineers to draw up 
competitive plans of station arrangements for certain railways 
having their termini in that city. The Contract Journal says: 
Four prizes, worth about £555 10s,, £222 4s, 6d., £111 2s. 3d., 
and £55 lls. respectively, are offered, Plans of intending com- 
petitors must be sent in before 2 p.m. on March 3l1st, 1897. 
Farther particulars can be had on application to the Railway 
Office, Board of Works, Victoria-terrace 6, Christiania, where also 
maps and sections, &c., can be obtained on depositing 50 kroner, 
£2153. 6d. Such further particulars as have been received may 
be seen at the Commercial Department of the Foreign-office any 
day between 11 a.m. and 6 p.m. 


NeVER in the history of railway construction in India 
have so many important bridges been in hand at the same moment. 
Tae East Coast line, which is making satisfactory progress, for 
instance, claims the Godavery Bridge, which will possess fifty-six 
spans of 150ft., the Mahanuddy Bridge sixty-four spans of 100ft., 
and three smaller bridges over the delta of twenty spans of 150ft., 
nineteen spans of 150ft., and sixteen spans of 100ft., respectively. 
Toen there are the three important bridges over the Damuda, the 
Rupnarian, and the Cossye, on the Midnapur line, the two first of 
these being tidal. Finally, there is the large bridge over the Indus 
at Kotri, which will be constructed with five spans of 350ft.; the 
Sone River bridge, on the Mogal-Serai-Gaya line, and the Gogra 
bridge, in the North-West Provinces, of twenty spans of 150ft. 
It is interesting to note, too, that the plenum process, by which the 
work of sinking is carried out by compressed air power, is being 
adopted for the first time in the construction of the Godavery and 
Indus bridges, 


Tur dispute which has been pending for some time 
between the North-Eastern Railway Company and their employés 
reached a climax on Wednesday night, when, at a crowded meeting 
of the men held at Newcastle, it was decided by Mr. Harford, the 
general secretary of the Amalgamated Society, to declare a general 
strike all over the North-Eastern system. Me. Harford said sixty 
goods checkers had an intimation that their hours of labour were to 
be increased, and the general body of men had grievances of their 
own, He had seen Mr. Gibb, who had made certain proposals, 
Tae speaker desired to be fair to both sides. He understood the 
S3ven men were discharged for refusing hours of labour which were 
contrary to an award. He had seen Mr. Gibb, and Mr. Gibb laid 
down three propositions, The first was that the company declined 
to enter upon any decision of any matter while the men were on 
strike, Mr, Harford’s recommendation that the men should adopt 
this course was at once cried down. By this reply, he said they had 
told him exactly what todo, They had a fund of £200,000, He 
did not want to waste money, but there should be a proper under- 
standing with the North-Kastern Railway Company before they 
returned to their work. By numbers and combination they could 
settle the matter in two days. In that locality 95 per cent. of the 
men were society men, and he wanted those 95 per cent. to declare 
that they were not going back to work, no matter whether they 
had been right or wrong in ceasing work, until they had a fair 








nderstanding as to what the issue was to be for all grades of 
Service 


70,549 R.; in 1895, 178,429 R.; and in 1896—ten months—291,200R. 
oo in 1894, 47,016 R.; in 1895, 76,272 R.; and in 1896, 
161,023 R. 


Herr Laur argues that petroleum originates in the 
decomposition of subterranean carbides by water, so that the pro- 
cess must be a continuous one, Such carbides as that of aluminium 
would favourthe formation of natural gas ; such as that of uranium 
would favour that of liquid products, The nitrogen in crude 
pene would, on this view, not be of animal origin, but would 

ve due of nitrides, 


XECENT experiments on argon by Messrs. Trowbridge 
and Richards show that argon—at low pressures—fiuoresces (blue) 
under the action of the Hertzian waves, The spectrum given by 
the gas depends, says the Electrical Engineer, upon the voltage of 
the discharge through it. An oscillatory discharge will give the 
blue of high-voltage spectrum ; but if there is self-induction in the 
circuit, this is converted into the lower or red spectrum. It is 
suggested by the investigators that it might be possible to use an 
argon discharge tube as an inductometer. 


DuRING 1896, 558 new vessels of 920,961 tons were 
classed by Lloyd’s Register. Of these vessels, 498 of 853,579 tons 
are steamers, and 60 of 67,382 tons are sailing vessels. Compared 
with tke similar figures for 1895, the present return shows an in- 
crease of 53,000 tons as regards steamers, and 15,000 as regards sail- 
ing vessels. Only 98 ‘6 per cent. of the tonnage classed has been built 
of steel; and 1°1 per cent. of iron. Sailing tonnage, which formed 
25 per cent. of the total tonnage classed in 1891, 31 per cent. in 
1892, and 18 per cent. in 1893, forms only about 7 per cent. of the 
present total 


Or the tonnage classed by Lloyd’s Register during 
the year, 877,174 tons, or 95} per cent., have been built in the 
United Kingdom. Among foreign countries, France contributes 
the largest amount of tonnage. 645,345 tons, or 70 per cent., have 
been built for the United Kingdom, and 275,616 tons, or 30 per 
cent., for other countries, Among the latter, Germany leads with 
84,365 tons; Russia has 49,190 tons; and France 26,956 tons. 
Denmark and Norway have about 17,500 tons each ; various British 
Colonies, 12,560 tons; and Holland, Sweden, and Japan about 
10,000 tons each. 


NOTWITHSTANDING hostile tariffs which have reduced 
the export of tin-plates from Swansea to the United States by 
57,182 tons, or 57°6 per cent. during 1896, the shipments to St. 
Petersburg last year increased from 3590 tons, to 6164 tons, or71°6 
per cent.; Germany, 7284 tons to 19,921 tons, or 173°4 per cent.; 
Italy, 4820 to 7303 tons, or 51°5 per cent.; Austria, 1279 to 1726 
tons ; France, 9745 tons to 12,153 tons, or 24°7 per cent.; Straits 
Settlements, 231 tons to 5493 tons, or more than 2000 per cent. 
The total shipments in the month of January of the current year 
were 15,770 tons, as against 11,482 tons, or 20 per cent. more. 


LizuTenant Hucu D. Wisz, of the United States 
Army, has made a successful ascent by kites. In his experiments 
at Governor’s Island, he used four kites, a modification of the Har- 
grave invention, and weighing about 16 lb. each, The kites were 
attached to a windlass running out a 4in. manilla cord connected 
with an iron ring drawn up 50ft. above the ground. From the ring 
the kites ran up on two lin. cords. Two kites, one above the 
other, were attached to each of the latter cords. To the ring was 
also attached a tackle and block, running a heavy rope to the 
ground. On this rope, says ature, Lieutenant Wise was drawn 
up, and remained for a considerable time at a height of about 
12ft., surveying the environment on all sides with his field glass. 
The wind was blowing fifteen miles an hour, and the pull of the 
kites was about 400 Ib, 


THE total addition of steam tonnage classed by Lloyd’s 
Register during the year 1896 has been 710,247 tons gross ; and of 
sailing tonnage, 61,200 tons gross; or in all 841,447 tons gross. 
Over 96 per cent. of this addition consists of new vessels, not one of 
which has been built abroad. The gross deduction of steam 
tonnage from the register amounts to 490,266 tons ; and of sailing 
tonnage, to 199,378 tons ; or in all to 689,639 tons. About 40 per 
cent. of the steam tonnage, and 59 per cent. of the sailing tonnage, 
included in these figures have been removed on account of loss, 
breaking up, dismantling, &c. The tonnage sold to foreigners 
during 1896, although less by 20,000 tons than the similar figures 
for 1895, is still exceptionally large. The steam tonnage, which has 
been deducted on this account, amounts to no less than 261,189 
tons, and the sailing tonnage to 78,086 tons, or about 53 and 39 per 
cent. respectively of the total deductions, 


THE total tonnage of vessels entered and cleared at 
the harbour of Ruhrort last year was, according to the Rhenish- 
Westphalian Gazette, 5,562,222, against 4,507,047 in 1895, which 
is equal to an increase of 1,085,174 :— 


Arrivals, 

1896, 1895. 

tors. tons. 
Pig iron and scrap iron .. (eee 47,013 
Precivus metals ee) <8 eee 1,756 
Manufactured iron .. 1,333 51 
Iron ore ve 668,062... .. 456,707 
Berey .. cs. . ee re 50,997 
Corn and codded grains. . 17,797 6,737 
Linsee RS, ee 6,801 7,940 
Drapery 85,795 54,113 
Flour eu Wa ees ae! ¥s 6,610 2,150 
Petroleum and other mineral oils A eee 79 
Tar, pitch, resin, asphaltum.. .. .. ore’: 130 

Departures, 

1896. 1895. 

tons. tons. 
Manure of all sorts .. 45,156 18,480 
Raw and scrap iron.. 5,026 1,039 
Manufactured iron .. 153,762 159,142 
Cement, lime 2,253 613 
Clay, gravel, sand 2,403 90 
Drapery meg xg heel eden 870 169 
tae eh cu. ch a Se ee 3,741 2,972 
Pit coal.. Sol has.” ee 4,231,933 3,471,074 
Coke 44,431 31,39 








MISCELLANEA, 


As her Majesty's ship Blake was leaving Portland for 
Portsmouth on Sunday, an explosion occurred in the engine-room 
through the bursting of a separator pipe. Four men were 
injured. 

Tue Admiralty has decided that H.M. first-class cruisers 
Powerful and Terrible are to have their masts lengthened for 
signalling purposes, The engines of the Powerful have undergone 
so satisfactory an opening out that the contractors’ representatives 
have left the ship. Our congratulations to the Naval Construction 
and Armaments Company. 

ANoTHER section of the African Trans-Continental 
Telegraph Company’s line has been opened between Chiromo and 
Chikwawa. This new piece fills in the blank which hitherto existed 
in the direct line of communication between the East Coast of 
Africa and Zomba, There is now an uninterrupted line from Chinde 
and Quilimane and the East Coast to Zomba. Owing to the 
troubles in Mashonaland there does not appear to be much prospect 
of the line from Salisbury to Tete being completed during the 
present year. 


Tue export trade of Uganda still consists exclusively 
of ivory, but the more intelligent Waganda are now fully alive to 
the importance of fostering native products, such as coffee, rice, 
cotton, tobacco, ground nuts, castor oil, and semsem and sunflower 
plants for the production of oil, Further examination of the 
natural products of the country, which cannot be said to have yet 
been really tested, has indicated also that vanilla and indiarubber, 
which are known to exist in fair quantities, may offer a good field 
for enterprise. 


WE are glad to see that the Temperley transporter, 
which has been successfully adopted in H.M. Navy for the coaling, 
especially at sea, of battleships and first-class cruisers, is now to be 
supplied to second-class cruisers, and this in the British Navy is a 
large order. Undoubtedly, Mr. Temperley has made a very 
palpable hit, In peace, as well as in war time, rapid coaling is 
always a distinct desideratum, as it must materially increase the 
fighting value of every ship in which it can be carried out, as well 
as contribute to the health and good humour of the entire ship’s 
company. 

THE attention of manufacturers at home cannot be too 
frequently called to the value of the diplomatic and consular 
reports on trade and finance which emanate annually from the 
Foreign-office, We have just received the consular report com- 
piled by Mr. Ernest J. L, Berkeley on the trade of Uganda, which 
states that trade generally has increased recently, and that a 
larger and more varied demand has sprung up for goods of a better 
class than mere cloth twine. The market now calls for manu- 
factured clothing, boots, shoes, household utensils, provisions, soap, 
writing materials, tools and a variety of manufactured articles, 


A TENDENCY is apparent among the peasantry in 
certain districts of the Caucasus to abandon the system, now 
generally in vogue, of using buffaloes and oxen for ploughing and 
other field labour, in favour of horses, The arguments adduced in 
favour of this innovation are:—(1) That horse work is more 
thorough and rapid ; (2) that a horse is less liable to the attacks of 
epizootic disease ; (3) that a horse is also a more useful animal, 
when not employed in field work, for transport purposes ; (4) the 
gradual decrease, in those districts, of the area of available pasture 
lands ; and (5) the introduction of improved and lighter ploughs 
and other European agricultural implements. 


THE consular report for the year 1896 on the agricul- 
ture of the district of Batoum says:—‘‘The Ministry of the In- 
terior, by arrangement with the Ministries of Finance and Agri- 
culture, has, during list summer, been engaged in collecting 
information in respect to the timber trade, and as to the firms 
and individuals who are employed in exploiting Government and 
private forests. Inquiries have also been made with reference to 
the agencies through which the timber is placed on the market. 
These steps have been taken with a view to the adoption of 
measures for putting a stop to certain irregularities which exist in 
the trade. It is further proposed to introduce stringent rules for 
regulating the transactions of timber merchants in general, and 
more especially for the purpose of introducing a system of controi 
applicable to firewood dealers.” 


ALTHOUGH all new ships for the United States are 
required by law to be constructed of American material and by 
American labour, the same patriotic and independent policy cannot 
apparently be adhered to in the matter of the design of the vessels. 
Considerable interest, says a New York correspondent, has been 
evolved by the announcement that the two torpedo boats for which 
the Bath Ironworks, of Bath, Maine, recently received the con- 
tract, will be constructed from plans drawn by Professor Biles, 
the English expert, and designer of the American Line steamships 
Paris and New York. This has been openly admitted by General 
Hyde, president of the Bath Ironworks, and it is recalled that on 
the recent visit of Professor Biles to the States he spent consider- 
able time at Bath, as also that last year General Hyde spent con- 
siderable time himself in Great Britain in consulting with eminent 
shipbuilders and naval architects. 


A pisastrous explosion of dynamite, resulting in the 
death of six men, took place on Wednesday morning at the Ardeer 
Factory of Messrs, Alfred Nobel and Co., near Stevenston, Ayr- 
shire. Ata distance of five miles from the scene of the disaster, 
on the high ground between Irvine and the village of Dreghorn, a 
sheet of flame was seen shortly after six o’clock to shoot up into 
the air above the sandhills at Stevenston. This was followed by 
the roar of an explosion, which shook the houses and bridges as 
if an earthquake had occurred, and in the town of Irvine and the 
neighbouring villages spread intense consternation. The explosion 
took place in what is called the “ final washing house,” the last of 
a group of houses in which the nitro-glycerine is washed and is 
made chemically pure. The quantity of nitro-glycerine in the 
house is said to have amounted to 24001b. The process of mixing 
the nitro-glycerine with the due proportion of nitro-cellulose in 
order to constitute blasting gelatine having been completed, a 
bogie was laden with the blasting gelatine in front of the hut, and 
where it stood there is now a great hole in the earth, every vestige 
of the conveyance and its load having disappeared. These bogies 
carry six boxes of 1501b. each. Sir Vivian Majendie visited the 
scene of the accident yesterday, with the object of investigating 
the cause of the explosion. 


In view of the additions which are at present being 
made to the recruiting and training ships in connection with the 
Navy, itis of interest to learn that elaborate additions are also 
being made to the educational facilities on board these vessels. 
These take the form chiefly of large-scale working models of 
features on board ship, for the proper understanding and manipu- 
lation of which practice and skill are required. Thus a Glasgow 
firm of model makers is at present engaged upon six sets of 
working models to a fairly large scale, of such details as anchors 
and cables, stoppers, anchor davits, capstans, Xc., all the out- 
standing features, in fact, on the forecastle head, where so many of 
the important operations involved in ‘‘ working” the ship are 
carried out. All the fittings, which are of solid brass, will be 
fitted in a dummy fore body of an actual ship made toa large 
scale. Other matters, such as the working of the steering wheel, 
rudder, &c., are being treated similarly. Some time ago the firm 
which has this work on hand—Messrs. Kelso and Co., 55, Oxford- 
street, Glasgow—provided an elaborate model on a scale of din. 
per foot of an entire ship, the model being built actually in the 
manner of the real ship, and showing all interior compartments 
and fittings in section. This interesting model, with all the parts 
minutely labelled, is now in use as an educational object on board 
H.M, training ship Worcester, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—GaRoLp AND Oo., Vienna. 
CHINA.—KELLY AND Watsu, Lp., Shanghai and Hong Kong. 
FRANCE.—BoyYvEau AND OHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Oo., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 
INDIA.—A. J. COMBRIDGE AND Co., Bsplanade-road, and Railway Book- 
stalls, Bombay. 
|TALY.—LOogscHER AND Co., 807, Corso, Rome. 
Bocca Freres, Turin, 
JAPAN.—KELLY AND Waxsu, Lpv., Yokohama. 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, 8t. Petersburg. 
3. AFRICA.—Gorpow AND Gorcu, Long-street, Capetown. 
R. A. THompson AND Oo., 88, Loop-street, Capetown. 
J. CO. Jura anv Oo., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon AND GorcH, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
RB. A. THompson AND Co., 180, Pitt-street, Bydney; 368, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—UprTon anp Co., Auckland. 
Craia, J. W., Napier. 
QOANADA.—MontrReat News Co., 386 and 888, Bt. James-street, Montreal. 
Toronto News OCo., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTEENATIONAL News Oo., 88 and 85, 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeEtiy anp Watsu, Lp., Singapore. 
CEYLON.—WisayaRtTNa anv Co., Colombo. 











SUBSCRIPTIONS. 


Tur Enorexe can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid on 
advance) :— 

Half-yearly (including double number) —~ — £0 lds. 6d. 
Yearly (including two double numbers) .. . £1 9. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. Tue Enorwveer is registered for transmission abroad. 

A complete set of Taz Enorverr can be had on application. 

In q of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates, will 
receive Taz ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 
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ADVERTISEMENTS. 


@® The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an adverti t meas an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case, All except weekly advertisements are taken 
subject to this condition. 


Prices for Displayed Advertisements in ‘‘ordinary" and ‘' special” 
positions will be sent on application. 








Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Bydney White; ali other 
letters to be addressed to the Bditor of Tux ENGineer. 





felegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON."’ 








CONTENTS. 
Tue ENGINEER, February 26th, 1897. PAGE 
Tue MANUFACTURE OF COKE. 


No, III. 
New Wuitr Stark Main STEAMER... . 
GERMAN NavAL EstiMaTEs PFE er Mer et Oe ea ee 
ELECTRICAL AND ENGINEERING EXHIBITION, NEWCASTLE-ON-TYNE .. 210 
THe Union 8.8. Gascon. (Illustrated.) .. .. .. se se ee oe 
SU CI Er ce seen ce. <a0, «0 06 Tes! ce? ae on SOM 
LeTTeRs TO THE Eprror—Hydraulic Rams.. .. .. .. «2 os os 
Moment of Resistance—Comparative Costs of Road Pavements— 
Sulphate of Ammonia—The Thwaite Steel Furnace—Petroleum 


(ibestrated.) 2. 2c cc 3 


be a, Pet ie errr keene ee re 
Forced v. Suction Draught—Chimneys for Cement Kilns—Observa- 
tions in High Latitudes—Pounds and Poundals—A Question 
OTe Se ok ea ag ber Ne) us.) ve) ee! oe Sen ae 
ALIEED: DUOMO Ss ce ca se? Sek ee sy ws n> Gel lag co 
FORE: CAMERON 8 cs coe) 3a a0y 96, ae 40 oe seat oo SIO 
Russian ARMOUR TRIAL .. .. ee cc ce co co SEB 


Tut Twin-scREWw Yacut VaRUNA. (Illustrated.) .. .. .. .. .. 2 
Great EASTERN RaILWAY—LIVERPOOL-STREET WIDENING. (Illus.).. 214 
THE FepeRaTep INsTITUTION OF MINING ENGINEERS .. .. .. .. 2 
Raitway MaTrers—NorTes AND MEMORANDA—MISCELLANEA .. .. 217 
Lavine ARTICLEs—Consuls and Competition .. .. .. .. .. .. 219 
Certificated .Enginemen—How Trade is Lost and Kept—Sugar 
_ Machinery Prospects—Light Irish Railways .. .. .. .. .. 2! 
New Collieries in Derbyshire and Notts .. ee 
LiTeRaTURE San et ae eae. oe 
SHORT Notices 
Books RECEIVED .. .. .. .. 
THE JAPANESE BaTrLesHip FusI .. .. 
MANCHESTER ASSOCIATION OF ENGINEERS 
INSTITUTION OF MECHANICAL ENGINEERS. 
AUSTRALIAN Notes ye ee 
CaTALoauEs .. 4... 
LAUNCHES amp TataL TSIPB. 2... v.46 ces on. oe net ve oe BD 
Lerrers FROM THE Provinces—The Iron, Coal, and General Trades of 
Birmingham, Wolverhampton, and other Districts—Lancashire 226 
The Sheffield District—North of England .. .. .. .. .. .. 227 
Phen from Scotland—Wales and Adjoining Counties—Germany .. 
SuBRIOAB MMS (tt dics vod’a cAP Se, lag. al ee! 08. 0s 
Newport HARBOUR ComMIssIONERS’ WEEKLY TRADE REPORT < 
Tue Parent PRO ece eecgy Seta iMac ks ce ew ca oe S00 
RELECTED MEMO RUIGMOET,: foc) cook tut Le oc we ae os SOO 
ARAGRAPHS—Yorkshire College Engineering Society, 209—The Royal 
Meteorological Society, 209—Traction Engines in South Africa, 213 
—Imperfect Combustion due to Heavy Fires, 213—Larger and 
Higher Bridge Spans, 215—Trade and Business Announcements, 
216—Shipping Industry in South Wales, 221—Institution of Naval 


‘(Mhistrated.) 











8 





TO CORRESPONDENTS. 


*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and , in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*.* All letters intended for insertion in Tox Enoinerr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for ication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 
A. W. (Pentonville.)—The story is untrue from beginning to end. 
W. E. B.—We have used Davis's slide rule for many years, and have 
found it fulfil all requirements. It is the one most generally in use in 
this country. 


INQUIRIES. 


HEATING BY HOT AIR. 

Srr,—I shall be obliged by the addresses of firms making a speciality 
of heating buildings with hot air from a heating chamber in the base- 
ment. REcToR. 

February 23rd. 





FILLING PAPER BAGS. 

Sir,—We require to purchase machinery for filling paper bags with 
washing powder If any reader can give us the names of the manu- 
facturers of this machinery we shall be glad. J. C. 

Warrington, February 24th. 








MEETINGS NEXT WEEK. 


Tue InsTiTUTION oF JuNIOR EnoineErs.—Saturday, March 6th, 
at 7.30 p m.: Conversazione at the Westminster Palace Hotel, reception 
by the President, Mr. A. R. Binnie, M. Inst. C.E., and Mrs. Binnie. 

GroLooists’ AssociaTIoN.—Friday, March 5th, at 8 p.m.: Lecture, 
**Some Properties of Precious Stones,” by Professor Hemry A. Miers, 
M.A., F.R.S 

Society or Enoingeers.—Monday, March Ist, at 7.30 p.m.: Paper to be 
read, ‘‘ Notes on the Proposed Bye-laws of the London County Council 
with respect to House Drainage,” by Mr. J. P. Barber, member of 
Council. 

Crystat PaLace.—Wednesday, March 38rd, at 8 p.m.: Course of 
Victorian Era Lectures, ‘‘Sixty Years of Astronomical Research,” by 
Sir Robert 8. Ball, LL.D., F.R.S., Lowndean Professor of Astronomy at 
the University of Cambridge. 

Tue Institution oF Civit ENGINEERS.—Tuesday, March 2nd, at 
8 p.m.: Papers to be further discussed, ‘‘ The Main Drainage of London,” 
by Messrs. J. E. Worth and W. Santo Crimp, MM. Inst. C.E. ‘The 
Purification of the Thames,’ by Mr. W.J. Dibdin. Thursday, March 4th, 
at 2.30 p.m.: Students visit the works of the Incandescent Electric Lamp 
Company, Brook Green, Hammersmith. 

Society or Arts.—Monday, March Ist, at 8 p.m.: Cantor Lectures, 
‘The Industrial Uses of Cellulose,” by Mr. C. F. Cross, F.C.S. Tuesday, 
March 2nd, at 8 p.m.: Applied Art Section, ‘“‘Gesso,” by Mr. Matthew 
Webb. Wednesday, March 3rd, at 8 p.m.: Paper, ‘‘ English Orchards,” 
by Mr. George Gordon. Thursday, March 4th, at 8 p.m.: Howard 
Lectures, ‘‘The Mechanical Production of Cold,” by Professor James A. 
Ewing, M.A., F.R.S. 

Roya InstiruTion or Great Britrain.—Tuesday, March 2nd, at 
8 p.m.: Lecture VII., ‘‘ Animal Electricity,” by Professor A. D. Waller, 
M.D., F.R.S. Thursday, March 4th, at 3 p.m.: cture IL, ‘*Greek 
History and Extant Monuments,” by Professor Percy Gardner, Litt. D., 
F.S.A. Friday, March 5th, at 9 p.m.: Discourse, ‘‘Some Curiosities of 
Vision,” by Mr. Shelford Bidwell, M.A. LL.B., F.R.S.,M.R.I. Saturday, 
March 6th, at 3 p.m.: Lecture 1., ‘‘ Electricity and Electrical Vibrations,” 
by the Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S., M.R.I. 








DEATHS, 
On the 20th inst., at Roxburgh, Vanbrugh Park-road west, Blackheath, 
suddenly, ALFRED BLECHYNDEN, C.E., aged forty-seven. 
On the 2ist inst., at West-hill, Epsom, suddenly, Henry CnuaRrLes 
Forpe, M. Inst. C.E., M. Inst. E.E., of St. Brendan's, Wimbledon Park, 
Surrey, aged sixty-nine. 
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CONSULS AND COMPETITION, 


Ir English manufacturers lose their trade, it certainly 
will not be the fault of our consuls. In season and out of 
season they warn, advise, and exhort. They repeat, each 
after each, the same tale. By dint of iteration they have 
succeeded in attracting a certain amount of attention; 
and the first and natural development of that attention 
takes the form of criticism. We are told certain things. 
The foreigner, and above all the German, has done, is 
doing, and will continue to do, that which English traders 
will not do. If these last do not alter and improve their 
practices, then they will lose their trade. It is curious 
that while these warnings are being uttered our trade 
appears to be augmenting in every direction; but, of 
course, appearances may be deceptive. Consuls are on 
the spot, so to speak; they know what is taking place 
abroad. Itis part of their duties to advise and instruct. 
But we cannot avoid the suspicion that, in some direc- 
tions at all events, they manifest more zeal than dis- 
cretion. They have m a measure lost the sense of pro- 
portion. They donot quite appreciate the qualities, so to 
speak, of trade; and they may convey the impression 
that they are not quite as competent to give advice as is 
desirable. This would be a matter for regret, and it may 
be useful here to endeavour to place consular warnings in 
their proper position. 

One of the most interesting and able reports that we 
have seen for some time is that just issued by the Foreign- 
office on the trade of the Canary islands in 1895. The 
Canary Islands are a small group belonging to Spain, 
1400 miles south of England, and 650 miles from Cadiz. 
Their principal value lies in the fact that they form a 
port of call for large numbers of steamers. They lie, 
indeed, in the direct route of all southward bound ship- 
ping, and constitute an admirable coaling station. 
Insignificant as the islands are, our consul sends home 
some pages of excellent general advice on the subject of 
England’s trade at large, and German rivalry in particular. 
We are told that ‘“‘the chief cause of success in foreign 
competition is the greater attention paid abroad to the 
art of exactly suiting the foreign customer’s pocket, 
taste, and convenience, an art in which foreign nations 
pre-eminently excel. ‘‘The importance of pleasing the 
customer in these essential points has been too much 


profitably turned to account by others to our present 
detriment.” 

Unfortunately, our Consul does not give us any specific 
instances of what he means by “ suiting the foreigner’s 
pocket.” But he does give some explanations which are 
good and suggestive so far asthey go. They raise certain 
very important questions, which merit and should receive 
careful consideration and adequate discussion. In the 
first place, we are told that the foreign customer likes 
long credit, and that he gets it more freely from our rivals 
than he does from us. ‘Terms Cash, are often not 
possible, and are never palatable to foreign purchasers, 
especially among those of small standing and capital.” 
It appears to us that the benefit to be derived from push- 
ing trade on the long credit system must be highly 
problematical. It is very easy indeed to do business if 
we tell the purchaser of our commodities that he need 
not afflict himself to pay for them; but judging from the 
difficulties which the English trader usually experiences 
in recovering money long due abroad, we think that he has 
some excuse if he lets a long credit business with people 
of small standing and capital severely alone. Of course it 
may be urged that it would be worth while to incur 
considerable losses in this way with a view to ultimate 
gain, on the principle of risking a sprat to catch 
a salmon. But this must be a matter of opinion and 
judgment; and we think it is safe to say that English 
traders are quite as able and willing to give credit as those 
of any other nation. This question of credit is, however, 
so closely bound up with trade methods, and presents 
itself in so complex a form, that we cannot venture to 
speak positively onthe subject. The middleman and the 
agent have to be considered, besides many other con- 
ditions. There is no difficulty, however, in expressing 
opinions on another question—to wit, the supply of just 
what the customer wants. ‘ ‘Suiting the customer’s 
taste,’”’ says our consul, ‘is a most essential requisite of 
successful trade. The great and minute attention paid 
abroad to the particular form, design, quality, ‘ showiness,’ 
colour, look, or peculiarity of the article exported, in order 
exactly to suit the customer’s perhaps fastidious taste, is 
deserving of close attention on the part of the English 
manufacturer and exporter. That taste may be bar- 
barous, inexplicable, and unreasonable ; but the mere fact 
of satisfying it, in whatever trivial form it may be, 
supplies a want and pleases the buyer; and those who 
are practicable and sharp enough to adapt their goods 
exactly to the customer’s fantastic wishes are, naturally, 
those who get all the orders.” Ostensibly this is sound 
information, and excellent advice. Yet we doubt that it 
will, after all, stand the test of careful examination. Taken 
with the context, it means that the British manufac- 
turer, if he wants to do trade, must be willing to sell 
second and third-class goods at a cheap rate. Possibly 
our consul does not mean to go quite so far as this; but 
that is the impression conveyed by his words. If, for 
instance, the foreigner wants cheap table knives with 
cast iron blades and wooden handles, why not make 
them and let him have them? The answer is that by 
doing so we should run the risk of injuring the reputation 
which English cutlery now possesses all over the world ; 
while the value of the trade secured in return would 
be almost infinitesimal. The truth is that we in Great 
Britain have not hitherto found it pay to make rubbish ; 
and it would be by no means easy to get the rubbish 
made even if we did. This is a very large and important 
question. It is easy to understand how people like 
the Germans, who are fighting for trade, and must have 
trade of some sort at any price, can find it worth while to 
produce goods with cheap labour which no English 
manufacturer could—or indeed would—turn out at 
the price. People who have no reputation to lose 
can do things impossible for those of higher stand- 
ing. On the other hand, however, it must not be for- 
gotten that the manufacturer may easily lose good 
trade by refusing to consult the tastes of his customers. 
A case which occurred some years ago may be cited to 
illustrate this argument. A demand arose in a province 
of Asiatic Turkey for a handkerchief of a particular red 
tint. The trade was lost to this country simply because 
the English manufacturers would not supply the par- 
ticular shade demanded. It was not a question in any 
way of price or quality. Various other cases of the 
same kind suggest themselves as we write. It is un- 
necessary to state them. We may sum up the argument 
so far by saying that there is a class of trade which 
appears to be acceptable enough to German manufac- 
turers, which it would not be worth while for Great 
Britain to touch; while we undoubtedly do not pay 
sufficient attention to the desires of our customers in the 
branches: of trade which are really suitable to our 
system of working and methods of production. An 
interesting example of this is given by our consul. It 
may be taken for what it is worth. It seems that 
whereas we for a long time supplied the Canary Isles 
with nearly all the bottled beer consumed in them, of 
late the Germans have ousted the English brewers. Not, 
it would seem, because the German beer was liked better 
than the English, but, marvellous to relate, because the 
English bottle of beer was too big. Here are the precise 
words of Mr. Reid, Vice-Consul at Orotava :—‘ Beer is 
another import in which the Germans have secured 
almost a monopoly in the islands. Their bottles are con- 
siderably smaller, but this does not affect the sale, and 
makes some small difference in the bulk, and results in 
economising on freights of packages. One English firm 
which at one time shipped very largely to the Canary 
Islands, refused to change the size of bottle.” 

On one point remaining for consideration there can be 
neither question nor dispute. ‘‘ Our manufacturers do not 
sufficiently consult the convenience of the foreigner. The 
foreigner does everything in his power to save his customer 
trouble. He quotes him a fixed price for goods delivered 
duty free practically at his own door—at the quay of a 
port, or in any particular town abroad—which includes 
freight, shipping charges, packing, &c., up to that point. 
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ignored and neglected at home ; and our neglect has been 





He states that price—or the catalogues do—in the 
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language of the country where the sale is effected, and 
in the currency of that country, instead of in that of 
the export market—an inestimable advantage. A pur- 
chaser abroad is thereby enabled to see at a glance what 
the article ordered and delivered at his own door 
will cost him, and can exactly calculate if he can buy 
cheaper elsewhere, and what profit he could make if for 
re-sale.” 

We are told that if only we had the metric system 
nothing of this kind could happen. But the adoption of 
the metric system in Great Britain would not settle the 
question at all. The metric system is very far from 
being universal. It would not help us to deal with 
China or Japan, nor with Turkey, nor with Russia, nor 
with India, nor even with the Canary Islands. There 
is no possible reason why English manufacturers should 
not state prices and weights and give information gene- 
rally in the language of the country where they do, or 
try to do, business. Many of our leading houses, it is 
true, leave nothing to be desired in this respect. Their 
example should be followed and extended. Before, how- 
ever, we hasten to condemn the British trader, it is well 
to ascertain the precise nature of the conditions under 
which he is trading abroad, and the method of trading 
adopted. In many cases the English manufacturer does 
no direct trade whatever. He simply consigns his goods 
to his agent on the spot, or to a man who sells on com- 
mission. In either case the agent, or middleman, is, as a 
rule, well acquainted with the language of the country in 
which he resides, and with its methods of doing business. 
We conclude from the numerous consular reports which 
reach us that this is not the method of trading most in 
favour with Germans, who appear to prefer the direct 
system, employing travellers to effect sales. This aspect 
of the subject is well worth more consideration than it 
has yet received. 

It is somewhat satisfactory to find from the report 
which we have been considering that, notwithstanding the 
skill and energy of our German competitors in the 
Canaries, they have been losing ground and we have 
been gaining it. The returns for all the islands are only 
available up to 1893. But we learn that in that year 
Great Britain exported goods to the value of £344,000, as 
against £338,000 in 1891. In 1893 Germany exported to 
the islands goods to the value of £33,767. In 1892 the 
value of her exports was £84,140, and in 1891 it was 
£91,021. Our consul attempts to’ show that the increase 
in British imports is due to the influx of more coal; but 
even if we conceded this point, it leaves untouched the 
fact that German trade is apparently steadily declining 
ata very rapid rate. 


CERTIFICATED ENGINEMEN. 


Ir is impossible to read the debate which took 
place last week in the House of Commons on 
the Steam Engine and Boilers Bill, without realis- 
ing the fact that none of the speakers, either 
for or against it, was competent to deal with the 
subject on its merits. The discussion was carried on by 
amateurs, and this we say with the full knowledge of the 
fact that Mr. Burns was brought up as an engine-fitter, 
a highly respectable avocation which does not involve any 
boiler work. The speakers in favour of the Bill, indeed, 
seem to have failed to understand whatits provisions were, 
or the way in which the proposed Act of Parliament 
would operate. The fundamental idea is that engine- 
drivers and firemen should pass an examination and obtain 
a certificate from the Board of Trade. We may concede, 
for the sake of argument, that it would be an excellent 
thing to employ none but certificated engine-drivers and 
firemen; but it would remain to be proved that the objects 
of those promoting the Bill would be secured. The theory 
of these gentlemen appears to be that boilers—we may 
leave engines on one side—are caused to explode by the 
ignorance of the engineers and firemen in charge of them. 
We say ignorance advisedly. Boilers are no doubt in- 
jured, and even caused to explode now and then by negli- 
gence on the part of those in charge of them; but it is 
obvious that no Act of Parliament or legislation of any 
conceivable kind could prevent this. All that the Board 
of Trade could do by examination would be to satisfy itself 
that the men in charge of boilers knew something about 
them. It remains to be proved that the provision of this 
knowledge would prevent boiler explosions. No attempt 
whatever worth the name has been made todothis. The 
example selected by Mr. Samuel to illustrate his argu- 
ments was ludicrously inapplicable. He took the cele- 
brated Redcar explosion, when a dozen boilers gave way 
and a number of men were killed. To this day the true 
cause of that explosion remains unascertained; for the 
conclusions arrived at by the Board of Trade inspectors 
have not been universally accepted as sound, and we 
have ourselves drawn attention to points which seem to 
have been quite overlooked by them. But be the cause 
what it may, the official finally held responsible would 
have passed with ease any examination to which the 
Board of Trade could submit him under the provisions 
of the suggested Act of Parliament. Those who spoke 
in favour of the Bill appear to think that every engine- 
driver and fireman in the kingdom possesses the power 
either to blow up a boiler or preserve it intact. Of 
course, those who are rightly informed know that their 
powers for good or evil are extremely limited. The most 
that they can do in the way of harm is to let a boiler 
run short of water, or overload the safety valve. The 
explosions which occur from these causes are few and 
far between, and could not possibly be prevented by 
legislation of any kind. 

When the subject is next brought up for discussion in 
Parliament the facts should be clearly and copiously 
set forth. It will not do to touch on them in a perfunc- 
tory fashion, or to assume that every member of Parlia- 
ment knows all about boilers. The two main points on 
which to insist are, first, that while a certain small per- 
centage of explosions is brought about by negligence, 
that no Act of Parliament could make men careful. 
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Secondly, the advocates of legislation should be com- 
pelled to prove, if they can, that explosions are caused 
by ignorance, and that of a kind that the Board of 
Trade could eliminate. The mere granting of certifi- 
cates to engine and firemen might prove very vexa- 
tious, and even offensive, while it would be wholly 


jincapable of doing any good, and that simply because 


the engineers and firemen have little or nothing in their 
power—little or nothing, that is, that could be affected 
in any way by an Act of Parliament. So long as a 
boiler is in good condition, and properly supplied with 
water, it will not explode. No legislation could secure 
the latter condition; and the owners of the boiler and 
not the engine-driver and fireman are responsible for the 
first. It is on the owners, and on them alone, that the 
work of keeping the boiler in repair must devolve, and any 
attempt to remove responsibility from their shoulders 
and place it on those of the men would be extremely 
objectionable. 

It may, perhaps, be conceded that some further legisla- 
tion is necessary, and would diminish the number of 
explosions; but it must take an entirely different form from 
that of granting certificates to engine men and stokers. 
As was very properly pointed out by Mr. Collings, what 
was wanted was a Boiler Inspection Bill, not one for 
granting certificates to engine men. Much may be said 
in favour of Government inspection, the strongest point 
for it being that it must do good by providing for those 
cases in which reckless users of steam power refuse to 
have their boilers properly periodically examined by com- 
petent men. We have on several occasions during a 
period extending over many years pointed out the 
direction that legislation ought to take, and on no 
occasion has a dissentient voice been raised. We advo- 
cate the principle of regarding every boiler owner as 
guilty of manslaughter when a death results from 
explosion, until he has proved that he is not guilty. Our 
argument in favour of legislation of this kind is obvious. 
It is well known now that boilers which are in good con- 
dition and well kept do not explode. It is as certain as 
any fact within the range of human knowledge that when 
a boiler explodes it does so, in nine cases out of ten, 
because it was weakened by corrosion, and in the tenth 
case it was allowed to get short of water. Ostensibly 
the man to whom tlie boiler belongs ought to know its 
condition, and whether it is safe or not. It is part of the 
business of the steam user to take such measures as will 
secure the safety of his men, and of those living in his 
neighbourhood. Inthe present day there is no difficulty 
whatever in keeping himself posted up as to the condition 
of his boilers. If, then, a boiler explodes, that explosion 
is prima facie evidence that the owner of it has entirely 
failed in his duty. All the facts, so far as they are general 
and common, go to show that he is guilty of manslaughter 
if anyone is killed, It then remains for him to adduce 
such facts not obvious or common, as will go to prove 
that he is not guilty. Thus, for example, he might order 
certain repairs to be made. These might have been 
made improperly, and an explosion follow. Such things 
have happened ere now, and will happen again. Judging, 
moreover, from the Board of Trade reports which are pub- 
lished periodically, a percentage of explosions does no doubt 
result from causes which may be directly traced to the 
parsimony or negligence of the boiler owner, and in such 
cases he ought to be severely punished. 

Acting somewhat in this direction, the existing law 
virtually places the boiler owner on his trial whenever a 
fatal boiler explosion takes place, and more or less heavy 
damages are given. But although the system of fining 
may do some good, it seems to us to be wholly inadequate 
to the offence. 
of an old portable engine has been warned that the boiler 
is not safe, and nevertheless lets it out for hire, hoping to 
make a few pounds out of it before it goes to the scrap 
heap, ‘can it be said that costs of ten or twenty pounds 
are sufficient punishment when the boiler explodes in a 
crowded stackyard, and kills and maims a number of 
people? We do not lose sight of the fact that such an 
owner may also be prosecuted for manslaughter with more, 
or rather less success; but if he had clearly understood 
that his conviction to a long term of imprisonment 
would be more likely than it is, he would have 
thought twice before he allowed it to be used. Again, 
when we come to consider the case of the large companies 
or wealthy millowners, it is obvious that costs to the extent 
of even a couple of hundred pounds is a matter of small 
importance. The destruction of their property involves 
an outlay of thousands of pounds, and a few sovereigns 
more or less, ‘‘as a contribution to the expenses of the 
Board of Trade inquiry,” is a matter of very little im- 
portance. 

It is only necessary to put the question in the way we 
have done to show how wholly inadequate the granting 
of certificates to enginemen would be to secure the in- 
tended object. Indeed, so obvious is the inadequacy of 
the means to the end, that we cannot avoid the conclu- 
sion that many of those most eager to promote the Bill 
have done so with an ulterior object. The desire of a con- 
siderable number of individuals to make Government or 
“The State” interfere continually between the employer 
and the workmen has long formed the subject of observa- 
tion and comment, and the Engine and Boilers Bill 
seems to us to have been not inaptly described as the 
thin end of a wedge intended to open a way for an 
extension of Socialist aims. 
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HOW TRADE IS LOST AND KEPT. 

Str Freperick THorPE Mappin, who is the head 
of the well-known firm of Thomas Turton and Sons, 
Ltd., Sheaf Works, Sheffield, has a most interesting letter in 
the Sheffield papers respecting the use of machinery in 
scissor manufacturing. Sir Frederick had noticed a para- 
graph, headed ‘“ American and German Competition with 
England,” in which it was stated that samples of scissors 
had been obtained from Australasia by Colonel J. E. 
3ingham, head of the firm of Messrs. Walker and Hall, 





Electro Works, Sheffield, and stating that these samples 
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had been placed in the hands of the Cutlers’ Company 
with statements of their prices and those of English 
makers, it being mentioned as well that 90 per cent, of 
these goods were supplied by German and American many. 
facturers. This led the member for Hallamshire to jn. 
quire into the cause of the decrease in the production of 
scissors, razors, and pocket cutlery in Sheffield. He foung 
that in Solingen there were four large establishments, each 
employing thirty to forty men, entirely occupied in stamp. 
ing out steel scissor blanks, and that the Solingen many. 
facturers of scissors would purchase these blanks, made 
either from Bessemer steel or cast steel, at prices which 
enabled them greatly to reduce their cost of production 
Sir Frederick ascertained at the same time that in Sheffield 
there were no scissors manufactured by machinery in this 
manner. He saw samples of razor blades forged by machiner 
far superior to anything that could be made by hand forgers 
and he states, “That at this moment there is not a single 
razor blade made by machinery in Sheffield.” “TI am not 
surprised,” he adds, “‘ at the above facts when I know there js 
so much opposition by the working men of Sheffield to the 
introduction of machinery in place of hand labour, and it 
reminds me of the struggle there was years ago to introduce 
machinery in the file trade, the success of which is acknow. 
ledged on all sides, and the result has been to retain this trade, 
and to cope successfully in Sheffield with any foreign com- 
petitor, either in Germany or America.” Sir Frederick holds 
the opinion that prison-made goods have no influence on the 
trade of this country, but that the use of machinery jn 
America and Germany has enabled these countries to com. 
pete successfully with us in the markets of the world. Hig 
letter has given rise to a deal of local controversy. (ne 
Sheffield firm writes to say that they have been making 
scissor blanks for the trade for some years, but adds signifi. 
cantly that scissor manufacturers may not think it policy 
to publish the information that they use machine-made 
blanks, because of the prejudice against machine-made goods 
in general. This firm quite endorse what Sir Frederick cays 
about the opposition by the working men of Sheffield to the 
introduction of machinery in place of hand labour. That 
opposition, they say, has hindered them considerably. Somuch 
so that they would have been making the razor blades too, but 
for the fact that certain razor manufacturers told them it was 
no use trying to make the blades quicker for the men, because 
they would not abate one jot from their statement prices, 
although there might not bea quarter of the work to do, 
The practical outcome of the whole matter is virtually a 
confirmation of Sir Frederick’s position. He was one of the 
first, if not the first, to use file-making machines in his 
extensive establishment. He had to encounter organised 
opposition, but he put his foot down, and when Sir Frederick 
puts his foot down everybody knows it is down. A gentle. 
man of rare resource and decision, he has always been 
master in his own establishment. It is about the best thing 
that could have happened, not only for his own file workers, 
but for the file trade generally, for it is, as Sir Frederick 
says, owing to the energetic, sensible introduction of 
machinery that the file trade has been retained in this 
country. 


SUGAR MACHINERY PROSPECTS. 


Sucar machinery engineers on the Clyde have been 
anxiously awaiting any indication of the probable nature of 
the report of the Sugar Commission. While it is yet too 
early to gauge with any pretence to accuracy the character 
which that document will assume, great interest yet attaches 
to the course which the inquiry is taking. According to the 
accounts which have come home of the Commissioners’ 
proceedings, the testimony which is being adduced at Ieme- 
rara, whatever course the West Indian planters proper may 
take, is calculated to impress the Commissioners that every- 
thing that can be done in the way of bettering the condition 
of the industry by the adoption of improved machinery and 
extracting apparatus has been done. The only salvation for 
the cultivators, it is professed, lies in the adoption of the 
special measures of assistance which have been the subject 
of petition to the Colonial Office. Sugar machinery engineers 
will learn of this declaration somewhat with surprise. 
Admitting that British Guiana is more advanced in the 
matter of machinery than the West Indies, and has kept 
‘itself better equipped in the matter of plant and accessories, 
|it had been thought that were the cultivators in a position 
| to spend more money on the most modern productions of 
| Clyde engineering works, help of certainly not inconsiderable 
| sort would be administered. The testimony of the Demerara 
| witnesses called before the Commission, however, is that 

after visiting France, Belgium, Holland, Russia, and Austria, 
| for the purpose of finding out if anything could be done to 
| lessen the cost of production, the conclusion had been formed 
that the process of manufacture in British Guiana is as 
economical as that of the best beet factories in Europe. 
Mechanical experts informed on the machinery question 
were called to support this view. Three estates are mentioned 
on which in the past fifteen years a sum amounting to some- 
thing like £229,769 has been spent in machinery and agricul- 
tural improvements, and yet without effecting the desired 
object of placing them in a position to compete successfully 
against bounty-fed competition. The attempts to introduce 
other industries, such as cocoa, rice, coffee, or timber, to 
take the place of sugar, are said to have been equally 
ineffectual to convert loss into profit. This being the position 
which British Guiana takes up, Clyde engineers will be 
anxious to ascertain the exact testimony of West Indian 
Colonies on the machinery subject. Additional orders would 
certainly be very welcome to our sugar machinery engineers, 
and in some form or other they may be forthcoming as 
one of the results of the Commissioners’ inquiries. 





LIGHT IRISH RAILWAYS. 


We have already referred in Tor ENGINEER to the excel- 
lent results that the great Irish railways have had for the 
past half-year; but it needs to be added that there is another 
side to the question, and that is seen in the experience of 
some of the smaller railways. The Ballycastle Railway may 
be taken as an instance of the latter class. It was incor- 
porated in 1878, its authorised capital being £135,000, part of 
that capital being “baronial guarantee shares.” At the 
meeting of the company held a few weeks ago it was stated 
that the loan by the Board of Works of £20,000, with £4118 
arrears of interest, has been arranged to be satisfied by the 
payment of £12,000, and that the prospects of the company 
are thus improved. It is quite clear, then, that the line had 
allowed the interest on the loan to fall into arrears, and that 
an arrangement has been come to. There are other of the 
light railways and similar lines in Ireland in circumstances 
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jines in Ireland is cheaply effected, yet they are unable to 
make traffic sufficient to pay the requirements even of 
interest on loans; and it is probable that it will only be 
when there has been first a reduction of the capital, and 
then that further growth in the traffic which time brings, 
that the lines will be remunerative as independent under- 
takings. There is the alternative of inclusion in the system 
of some of the great lines of the country, which can pay 
good dividends, and which seem slowly adding to their length 
by the absorption of neighbouring small lines. In this way 
the Bundoran line of thirty-five miles long is being now 
amalgamated with the Great Northern of Ireland, after its 
existence some thirty-six years as an independent undertaking, 
put one that was not very remunerative. Thus the number 
of the lines in Ireland is decreasing. They are slowly falling 
into a few well-defined systems, whilst recent additions to 
the mileage of the country are either light railways made by 
the great companies, or constructed largely by grants _to 
companies contingent on their efficient working. The policy 
enunciated long ago by Mr. Robert Stephenson, that where 
“combination is possible, competition is impossible,” is a 
policy that is finding effective illustration on the Irish 
railway system. 

NEW COLLIERIES IN DERBYSHIRE AND NOTTS. 

Tur development of the Derbyshire and Notts coalfield is 
proceeding at a rapid rate, and furthered by the East and 
West-Coast Railway, the districts named will soon rank 
amongst the most important in the country. The Shire- 
brook Colliery, near Mansfield, which is being sunk under 
the superintendence of Mr. Arnold Lupton, of Leeds, is 
making satisfactory progress. Two 18ft. shafts are being put 
down, and coal is expected to be reached about the month of 
May next. Those having charge of the concern are preparing 
for & large output of coal, appliances of the most modern 
description having been ordered. Four-head gear pulleys, 
isft. diameter, each weighing five tons, are being made at 
the Borough Foundry, Barnsley, by Messrs. Needham, Bros., 
ind Brown, whose new method of construction is attracting 
a good deal of attention. The firm are making a speciality 
f this class of work, most of the pulleys at work at the 
leading South Yorkshire pits being of their construction. 
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The Engineering Works of the Gidévari Delta; A Descrip- 
tive and Historical Account. Compiled for the Madras 
Government by GrorGe T. Watcn, M.Inst.C.E. Vol. I. 
Printed and published by the Superintendent Government 
Press, Madras, 1896. 

Ar the present moment, when the spectre of famine, as it 
were, stands at the door of our Eastern Empire, the record 
of any irrigation work in India assumes a peculiar 
interest; but apart from this a narrative description of 
the great engineering works of the Gdédavari Delta, told 
with all the personal interest of an actor by one of the 
staff, who had long been engaged in their construction, 
supervision, and direction, must command the attention 
of the profession. 

The plates are specially attractive, some of the photo- 
graph prints of views on the river Gédaveri reminding 
us strongly of the scenery of some parts of Scotland. 
Although the author gives us the history of the work with 
due official reticence, we read between the lines of the 
record the oft-repeated story of the engineer of foresight 
and energy battling with the inert mass of a public body. 
In the present case it is Major—now Sir Arthur—Cotton, 
R.E., forcing on the reluctant Court of Directors of the 
Hon. East India Company a scheme which has since 
proved itself of the great2st advantage to the country ; and 
we see how nearly the ultimate success of the work of 


which the author's compilation is the record, was 
jeopardised by the short-sighted parsimony of the 


Honorable Court. 

The author opens with a physical description of the 
Godavari, a great river rising in the Western Ghauts, 
70 miles north-east of Bombay, and after a south-easterly 
course of 900 miles, falling into the Bay of Bengal. 
about 25 miles north of Madras. It drains an area 
greater than that of Great Britain, and discharges a 
volume of water three times greater than the Nile. As 
it nears the coast, it has forced its way through the 
Eastern Ghauts by a narrow gorge, the views in which 
form the interesting plates already mentioned. When 
within forty miles of the sea, the river divides itself into 
two branches, forming a delta of about 2000 square miles ; 
and at this point is situated the weir, or “ anicut,” which 
constitutes the head works of the canal, the subject of 
the author's monograph. A small map at the end of this 
first chapter shows the whole system of the canal and 
the delta of the river. 

Chapter II. deals with the history of the scheme, and 
from it we learn that over a hundred years ago a Mr. 
Topping had brought to the notice of the Madras Govern- 
ment the facilities for irrigation presented by the Goda- 
veri and its delta; but the time and the man had not 
then come, and did not do so for yet half a century. Not, 
indeed, till in 1848 the district, after having been visited 
by a famine succeeded by a series of calamitous years, 
had fallen into a sad case; and Sir H. Montgomery, one 
of the ablest servants of the Government, was deputed 
to report on the state of things, and devise a remedy. 
He also emphasised the irrigational resources of the 
delta, and advocated the deputation of Major Cotton, a 
Royal Engineer who had obtained practical experience 
on similar works in Tanjore, to examine the case and 
dra Ww up a scheme for the irrigation of the district. 

Voluminous extracts from the official correspondence 
on the subject follow, from which it appears that Major 
( otton reported in sanguine terms on a scheme for the 
irrigation of the delta. This he estimated roughly to 
cost the modest sum of 12 lakhs of rupees—£120,000— 
of which 43 lakhs was for the weir and headworks of the 
system of canals. The sequel proved that these amounts 
Were totally inadequate ; for in the end the expenditure 
cn the whole scheme reached a total of 109 lakhs, and 
tore than 6 lakhs for the weir and headworks only. 

The design of the weir and headworks forms the 
subject of the next chapter, but space does not permit of 
mention further than that the problem was to construct 


a masonry weir, 2} miles long and 12ft. high, across the 
sandy bed of a river, down which swept enormous floods 
of 25ft. deep. This was no easy task, but we must refer 
the reader to the author’s account in Chapters IV. and V. 
for its solution, and for an interesting description of the 
operations of construction. Suffice it to say that after 
much anxiety, several failures, and many vicissitudes, 
success eventually attended Major Cotton’s unceasing 
efforts, and in 1852 were virtually completed the weir and 
headworks which he had commenced in 1847. During 
this time arrangements were being made by him for carry- 
ing the water to various parts of the delta by other works. 
These, however, with the exception of the Gunnaram 
Aqueduct, are of minor importance and without special 
interest. This aqueduct is half aqueduct, half sluice, 
being submerged in floods, and its description will be read 
with interest, as an example of the rapid execution of a 
large work founded on sand. It is 2248ft. in length, 
divided into forty-nine arches of 40ft. span, and carries 
500 cubic feet of water per second, and occupied only 
three months in construction. The prints of this work 
are clear and interesting, one showing a river flood passing 
over the structure. Chapter VI. is devoted to its history 
and description. 

Chapter IX. deals in a very unsatisfactory manner 
with the “ Materials, Design, &c.” of the works, disposing 
of the whole subject in five pages of letterpress. Two 
short chapters are devoted to “ Irrigation” and ‘“ Navi- 
gation,’ and the volume closes with a similar one on 
‘* Results ;” thus bringing the reader to an appendix con- 
taining the usual official statement of the “ Capital 
Account” of the system, and showing the financial 
results of the work. 

The general result has been that the works estimated 
to cost 12 lakhs have cost 109 lakhs, the population has 
increased 47 per cent., the imports have advanced ten- 
fold, and the exports twentyfold in value; the area of 
irrigation has increased from 150,000 acres to over 721,000 
acres; and the revenue has risen from 24 to 88 lakhs of 
rupees yearly. 

The reader will look in vain for the application of 
mathematical science to the author's subject, only one 
formula appearing in the whole volume, where we are 
told that after a certain date, Bazin’s formula—given— 
and co-eflicients were adopted in designing the canals and 
distributaries. 

The vexed question of the combination of irrigation 
with navigation in canals is very fairly discussed, and the 
author rightly admits that as circumstances alter cases, 
a compatibility of the two interests will depend on local 
conditions. 

Major Cotton’s methods were largely experimental, and 
much may be learned from his success—and by his 
failures, too—in dealing with foundations in the sandy 
beds of alluvial rivers. The element of makeshift in the 
designs of his locks and sluices, and the ill effects of 
haste and false economy in adopting the badly aligned 
old native channels, as distributaries under the new system, 
are very noticeable. His justification of the large and con- 
stant excesses on his estimates lie in the certainty that 
had he raised the alarm at an early stage, and before finan- 
cial success had become apparent, by indicating the larger 
sums that would be eventually required to carry out 
his great schemes, the works would never have been 
commenced. Nevertheless, one’s patience is exercised by 
the constant iteration of official plaints over inadequate 
estimates, unforeseen expenditure and dilatory or insufti- 
cient sanctions; but this is the usual routine in Indian 
engineering, where insufficient establishment leads to 
sketchy plans and approximate or piecemeal estimates, 
and without a statement of the fact the record would not 
be true. 


SHORT NOTICES. 

The Slide Rule.—Mr, C. N. Pickworth’s capital litt’e book on 
the ‘‘Slide Rule” has gone into a third edition, which is sufficient 
guarantee of its merits. We donot note that anything new has 
been added. This little book contains all the information that is 
of really practical importance to the slide rule user, and so fulfils 
its title of a caihial manual. The table of conversion factors is 
particularly useful. A great number of examples, showing the 
— of the Gravet rule are given. It is a book’ which every 


slide-rule user should possess. 
Wire Mining and Hauling Ropes, their Manufacture and Appli- 
cations. By J. Bucknall Smith, C.E., 1897. London: Bullivant 


and Co., Limited.—This is a revised abstract from the copyright 
series of articles which appeared in the Mining Journal in June 
and July of last year, and will be read with interest in its present 
form by those interested in the technology, manufacture, and 
numerous applications of steel wire ropes. The pamphlet contains 
some excellent illustrations—chiefly reproductions from a con- 
temporary—and Messrs. Bullivant have supplied useful data con- 
cerning the weights and breaking strains of steel wire ropes. 
Tresidder’s Rapid Reckoner.—We have received from the inventor 
a sample of his simple and cheap slide rule. It consists of two 
cardboard scales, which are worked in the manner of an ordinary 
slide rule, and can be obtained from Hall and Sons, Sheffield, for 
the small sum of sixpence. The rule was originally designed for 
the use of stockbrokers and investors, but is, of course, applicable 
to a variety of calculations in which very great accuracy is not a 
necessity, A sheet of observations and. examples of working is 
supplied with the rule, and on the scales themselves are printed 
instructions for the principal manipulations, The rule has a wide 
field of usefulness, not least in an educational direction, and its 
cheapness puts it within the means of everyone. It is scarcely 
necessary to say that it has not been produced with a view to 
making profit. 
“The Electrician” Electrical Trades’ Directory and Handbook for 
1897. London: Offices of The Electiician.—This is the fifteenth 
annual issue of this well-known work of reference for the electrical 
and kindred trades. Of the important matters dealt with, the 
following, amongst other features, appear for the first time in the 
1897 issue:—A large sheet table, giving technical particulars of 
the electric railways and tramways of the United Kingdom ; 
regulations regarding the free supply of incandescent electric 
lamps; the new regulations of the London County Council for 
electric meter testing, issued February, 1897 ; a number of useful 
tables relating to water power, British coal, dry saturated steam, 
hydraulic heads, feed-water heating, rope gearing, &c.; a new 
section of the directorial division, dealing with Japan and the Far 
Kast, which contains the names, professions, and addresses of all 
persons in those parts of the world associated with electrical work ; 
a carefully compiled sheet table, giving exhaustive particulars of 








the electricity supply stations of the United Kingdom, compiled 








up to February, 1897; revised digests of the laws of electric 
lighting and electric power for traction purposes ; the latest revised 
rules of British, American, Canadian, I'rench, and German Fire 
Insurance Corporations, relating to electrical risks, In addition to 
the above—which appear for the first time in the new edition—all 
the old well-known features of the book have been brought 
thoroughly up to date, the revision having been very exhaustive. 
The statistics relating to the engineering and finance of electricity 
supply undertakings—both municipal and private—are unusually 
complete on this occasion. 
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1897, London: J. J. Keliher and Co, Price 2s. 
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F, R. Jobnson, M. Inst. C.E., F.R.G.S. London: E, and F, N 
Spon. 1896. 

The A BC of the Dijjerential Calculus. By William Dyson 
Wansbrough. Manchester: The Technical Publishing Company, 
Limited. 1897. Price 3s, net. 

Metals: their Properties and Treatment. 
A. K. Huntington and W. G. McMillan. 
Green, and Co. 1896, Price 7s. 6d. 

Modern Cycles: A Practical Handbook on Their Construction and 
Repair. By A.J. Wallis-Taylor, C.E. With over 300 illustrations, 
London: Crosby Lockwood and Son. 1897, 

Handbook for Mechanical Engineers. By Henry Adams. Fourth 
edition. Revised and further enlarged, with copious index. 
London: E, and F, N. Spon, Limited. 1897. 


The Slide Rule: A Practical Manual, By Charles N. Pickworth 
Wh. Sc. Third edition. Manchester and London: Emmott and 
Co., Limited, and C, N. Pickworth, Fallowfield. Price 2s. 

The Mechanical Engineering of Power Plants. By Frederick R. 
Hutton, E.M., Pa.D. First Edition. First Thousand. New York: 
Jobn Wiley and Sons. London: Chapman and Hall, Limited. 
1897. 

Marine Engineers and How to Become One: 
Board of Trade Examinations. By E. G. Constantine. 
chester: The Technical Publishing Company, Limited. 
Price 5s. net. 

South Australia Public Works Report. Report of the Public 
Works Department for the year ending June 30th, 1896. Ordered by 
the Assembly to be printed, December 9th, 1896. Adelaide: By 
Authority: C. E. Bristow, Government Printer, 1896. 

Proceedings of the Sixth Annual Convention of the Association of 
Railway Superintendents of Bridges and Buildings ; held in Chicago, 
Illinois, October 20th, 21st, and 22nd, 1896. Concord, N.H.: 
Printed by the Republican Press Association. 1896, 

Retaining Walls for Earth, including the Theory of Earth Pressure 
as Developed from the Ellipse of Stress. With a Short Treatise on 
Foundations, Illustrated with Examples from Practice. By Malverd 
A. Howe, C.E. Third Edition, Revised and Enlarged. First 
Thousand. New York: John Wiley and Sons, London: Chapman 
and Hall, Limited. 1896. 

Gas and Fuel Analysis for Enyineers. A Compend for those 
interested in the Economical Application of Fuel. Prepared especi- 
ally for the use of students at the Massachusetts Institute of 
Technology. By Augustus H. Gill, 8.B., Ph.D. First Edition. 
First Thousand. New York: John Wiley and Sons, London: 
Chapman and Hall, Limited. 1896. 
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THE JAPANESE BATTLESHIP FUJI. 





DurinG the past two years we have from time to time 
recorded in our columns the progress of an armoured battle- 
ship, subsequently named the Fuji, building by the Thames 
Ironworks and Shipbuilding Company for the Imperial 
Japanese Navy. 

This vessel, as we noted in our issue of April 3rd, 1896, 
was successfully launched on the 31st of last March, and on 
the same day taken round to the Victoria Docks for com- 
pletion. On Wednesday last, at the invitation of the ship- 
builders, a party numbering about two hundred had the 
pleasure of inspecting this splendid battleship, which is now 
completed prior to her removal from the docks, for her 
preliminary steam trial on Tuesday next. 

As the Fuji is without exception the largest and finest war- 
ship ever built on the Thames, and as only few particulars of 
her have been made public, we may here state that she is an 
improvement on the Admiral class of the British Navy, and 
that her principal dimensions are:—Length between perpen- 
diculars, 374ft.; moulded breadth and depth, 73ft. and 44it. 
respectively, with a displacement of 12,450 tons, giving a mean 
water draught of 26ft. 3in. She was designed by Mr. G. C. 
Mackrow, naval architect to the Thames Ironworks Company, 
and her keel plate laid on September Ist, 1894. 

At the time of the launch of the Fuji her weight was nearly 
7500 tons, so that within the short space of eleven months 
nearly 5000 tons have been added to her displacement, she 
now being completely armed, engined, and equipped, thus 
making, we think, notwithstanding many unforeseen delays, 
one of the best ‘completion records” in the kingdom. The 
propelling machinery of the Fuji is by Messrs. Humphrys, 
Tennant, and Co., of Deptford, and is to develope 14,000 indi- 
cated horse-power on trial, with moderate forced draught to 
the boilers, which are of the ordinary marine type. 

As we intend to fully describe—on the completion of her 
trials—this first battleship ever possessed by the Japanese 
nation, in a subsequent issue of our journal, we will only now 
say that the work put into the vessel from her keel to the 
mast heads is the best that could possibly be desired, and 
reflects the highest credit on her builders. 








InsTITUTION OF NAVAL ARCHITECTS.—The following resolution 
has been passed by the Council :—‘‘ That the Council will be willing 
to present a gold medal to any member or associate of the Institu- 
tion, not being a member or associate member of Council, who 
shall at the forthcoming spring or summer meetings read a paper, 
which, in the judgment of the Council, shall be deemed to be of 
exceptional merit. The Council will also be willing to present a 
premium of books or instruments to the reader of any paper, not 
being a member or associate member of Council, which paper 
shall, in the judgment of the Council, merit this distinction.” 

SHrvrinc Inpustry IN SouTH Wa.kEs.—The following figures 
illustrate the developmentof this trade. The tonnage of vessels which 
cleared Swansea Harbour in 1879 was 761,708 ; while last year the 
tonnage was 1,638,393, an increase of 115 per cent. The extension 
of this dock is now being carried out by Sir John Jackson, and it 
is to be completed in the current year. The extension gives five 
additional acres of water area, and increases the tipping capacity 
quite 50 per cent. The dock has one of the finest locks in the 
Bristol Channel, and accommodates the largest type of vessels 
engaged in commerce, is electrically lighted throughout, and the 
entrance channel is illuminated by Pintsch’s system of gas buoys. 
The Harbour Trustees have obtained parliamentary powers, and 
are about to carry out works and improvements representing an 
expenditure of £285,000. 
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BRIDGE, GREAT EASTERN RAILWAY—DETAILS 
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Fig.8 North Main Girder 
Fig.9_ Sectional Plan at BB. 
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Plan of Roller Carriage 

























































“Tue Exomesr” 


MANCHESTER ASSOCIATION OF ENGINEERS. 


THE members of the Association held their forty-first annual 
dinner on Saturday week at the Grand Hotel, Manchester, Mr. 
Joseph Nasmith, the President, occu ying the chair, and amongst 
the visitors present were Mr. W. i. Holland, President of the 














making larger quantities, the United States manufacturers had been 
able to beat us in some things. Manufacturers in England must 


| take a lesson from this fact, and supply themselves with the more 


| general traini 


Manchester Chamber of Commerce; Mr. W. H. Collier, traffic | 


manager of the Ship Canal Company; and Mr. G. S. Allott, 
President of the Manchester Association of Civil Engineering 
Students, 

Sir Wm, H. mevey in proposing the trade of the district, 
referred specially to the question of Rent competition, just now 
So much a matter of discussion. Although this ery of foreign 
wampetition was more than a bogey, yet there was no reason 
the they should sit by the waters of Babylon, and imitate 
f daughters of Jerusalem. It would be well, he thought, 
b those in a state of despair would look not only at their own 
ges balances, but also study the national balance - sheet; 
if they did this, he was sure that although particular trades 
— perhaps feel the severity of foreign competition, they would 
: "i many things to make them hopeful. No doubt certain rough 
industries were suffering from competition from abroad, and that 
—_ common goods were being got from the United States and 
vi ited th He might mention that his son, who had recently 
. sited the United States, had found that for certain goods their 

wn firm made, and which were also made in the United States, 


the workmen in America could be pai i 
paid 60s. per week in w and 
Lael sere a cheaper article than when rag paid 36s. to 38s. per 


to the workmen in England. The fact was that in the 


United States they used finer and more expensive tools in certain 


modern tools, that would tend to minimise the cost of labour. The 
of this country was also a matter which demanded 
attention. Although they were doing something different in Man- 
chester, Liverpool, and Leeds, the high-class education of the 


| country seemed to be devoted chiefly to training parsons and 





lawyers, and leaving engineers out in the cold. It would be 
necessary, to maintain themselves successfully against forei 
competition, that both the employers and the workmen should 
have the advantage of the best training possible, 

Mr. W. H. Holland, in responding, said he was glad to know that 
the ——— trades of the district were in an exceptionally 
prosperous condition, and he thought the recent history of Man- 
chester testified to the marked progress that had been made in 
the above industries. They might, he thought, fairly hope that 
the advent of a new and highly important firm like that of Sir 
W. Armstrong to the district would also give some further new 
impetus to the industry. He would also take that opportunity of 
strongly urging that the important engineering trades of the 
district should become a section of the Manchester Chamber of 
Commerce. 

Mr. W. H. Collier also responded to the toast, and spoke very 
hopefully with regard to the prospects of the Manchester Ship 
Canal ; although he could not go into details, yet he could say the 
were fully justified in taking a very cheerful view of the outloo 
for the future. 

Mr, Frank Hazelton, the secretary, presented the annual report, 
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| of all classes on the roll amounted to 381, as against 368 in the 








of One Bay of 
Parapet 
‘ § Gameefes fs 
{ - ——+- + _ — = i=: 
\§ o_ . Se a 
lj \ Es | 
14 | [O::9 
K | fe 
im } jo oO 
| | Joi: 
I i ; 0:0 
Hs | oF Elevation 
a Hi ‘ 1,0} ; 
4 ’ | lo Section 
Jo i | r te) 
i!) | = ’ 
i fl | } 00) 
| Ly joo 
| lo : 
‘ / 
c i | 0:0) 
: ex j 
i = gi0 a f ces 
— __}-— 
boe-"4 
Zz ing 
t 4 > ;- 4-_.i _} - ~ er inns 
oe I E »>0 OG OE000000000G BpoocoOY Enlaracd 
Section o Mouldings 
, y 
[ae Fig 20. 
Swain Exc 








industries, By the use of these tools, by dividing labour, and which stated that there had been added to the membership roll 


during the year two life hon. members, nine hon. annual members, 
and fifteen ordinary members, and after taking into account the 
loss by death, resignation, and erasure, the total number of names 


previous year, viz., 28 hon. life members, 128 hon. annual members, 
and 225 ordinary members. The balance standing to the credit 
of the Association, after payment of all accounts due up to 
31st December, amounted to £3849, as against £3645 at the close 
of the preceding year, thus showing a surplus of £204 on the 
year’s working. 

The toast of prosperity to the Association was proposed by Mr. 
C. Haworth, who remarked that the day bad long passed when an 
engineer could work by the rule of thumb; the engineer of the 
present day must be a man of ability and training. 

The President, in responding, referred tothe wonderful extent and 
variety of the engineering trades of the district. There was not a 
district anywhere that essed so many engineering establishments 
as were to be found within thirty miles of Manchester Exchange. As 
toforeign competition, he was convinced that in spite of all they 
heard about the superiority of the German trained youth, there 
was that in the English youth which only required developing in 
order to make the engineering trades of this country more pros- 
perous in the future than they had ever been in the past. 

Other toasts followed, including ‘‘ Our guests,” pro by Mr. 
A. Saxon, who remarked that one reason for some of the successful 
competition of the United States was the organised system of 
labour, and the speciality of production there carried out. 

Mr. S. Z. D. Ferrantiand Mr. G. S. Allott responded, after which 
the toast of the health of the chairman closed the proceedings. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


FOURTH REPORT TO THE ALLOYS RESEARCH 
COMMITTEE, 
By Proressor W. C. RoBerts-AvsTEN, C.B., F.R.S. 
(Concluded from page 191) 

Dijfusion of metsls.—When two metals are melted together, or 
when a fresh metal is added to twoor more metals which have 
already been melted together, the question has often arisen, why 
is it that the resulting mass when solid possesses the uniformity 
which experiment proves it to have’ If, for instance, a few pounds 
of ferro-manganese are thrown into a converter containing ten tons 
of fluid iron, the resulting ingots into which the fluid metal is cast 
are found to be singularly uniform in composition. Liquation may to 
some extent have affected the distribution of the elements in each 
ingot ; but any one ingot will be found to contain approximately the 
same amount of manganese as any other. The fluid mass in the con- 
verter cannot have owed its uniformity in composition solely to the 
mechanical agitation, which in one way or another aided the 
blending of the constituents. The result was influenced by the 
molecular mobility of the metals, which when dissolved in each 
other become, by a spontaneous process, spread or diffused 
uniformly. This is true of many alloys; and the spontaneous 
spreading or diffusion may be studied best in those in which the 
uniformity of composition does not become disturbed by liquation 
when the solidification of the mass is taking place. In approaching 
the consideration of this subject, it is important to remember that 
the laws which govern the diffusion of salts in water have already 
been carefully examined, and are well understood. Common salt 
or sugar placed at the bottom of a vessel of water would soon be 
dissolved, and would spread. in virtue of its own molecular move- 
ment, through the mass of the water with absolute uniformity ; 
but, as Graham showed, the rate of diffusion is greatly increased 
by a small rise in temperature. It seems evident, therefore, that 
the diffusion of molten metals would be greatly influenced by the 
necessity for working at the high temperatures required to keep 
them melted ; and certain experiments made by myself fourteen 
years ago had to be abandoned at the time for want of some means 
cf measuring and recording the temperatures employed. The 
provision of the recording pyrometer. which was the direct out- 
come of the work of this committee, enabled the investigation to 
be resumed ; and the results have recently been communicated to 
the Royal Society, and formed the subject of the Bakerian lecture”° 
for the past year.. A description of the apparatus empluyed and 
of the precautions adopted would be out of place here ; but the 
subject possesses so much industrial interest that a brief indica- 
tion of the nature of the experiments should not be omitted. The 
various metals of which the diffusion had to be studied were 
placed at the bottom of tubes afterwards filled with molten lead ; 
and the results of the diffusion, during twenty-four hours, of 
platinum and of gold through fiuid lead contained in tubes placed 
side by side and heated to a temperature of about 500 deg. C. or 
900 deg. F., are represented in Fig. 14. The columns Au and Pt 
represent the actual length and diameter of the two columns of 
fluid lead. The spheres represent the sizes of the buttons of gold 
and of platinum extracted from the several sections, shown by the 
horizontal lines, into which the columns of lead were divided by a 
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cutting tool after the metal had been allowed to solidify. In the 
curves which are marked respectively gold and platinum the 
vertical ordinate represents the distance through which diffusion 
takes place, and the horizontal abscissa the degree of concentration. 
Each of the metals, gold and platinum, which diffused into the 
fluid column of lead, oceupied, in the form of an alloy with lead, 
the length ad of the tube ; and in both cases the initial concen- 
tration of the alloy from which diffusion proceeded was the same, 
denoted by ac ; so that the area ac e d represents the total amount 
of gold or platinum employed in the experiments, the waole 
quantity of either metal being originally below the linede. The 
final state of complete uniform diffusion would be represented by 
the area a | g f, which is the same as a ce d, since the quantity of 
gold cr platinum remains unaltered. In the same manner the 
area « y « f would represent the varying distribution of the gold at 
the end of the experiment ; and, consequently, in experiments 
which have lasted for equal times, the nearer the curve y « 
approximates to the line 4 g, the more rapid is the diffusion of the 
metal it represents. The general results may be grouped in the 
following Table 2. 


TABLE 2.—Dijfusion of Metals in Metals. 


Relative 

Diffusing Solvent Temperature Diffusibility 

Metal. Metal. Deg. C. Deg. F. in 24 hours, 
Gold ve oe +s DOM 2s os SE =m B18 3°00 
Gold op ret ee me fae oe Pe 3°07 
Platinum ee Bae * ee “ 1°69 
Platinum ae a Wim rae ” 1°69 
Gold NR eae a és. ose B60 = 1088 3°18 
Rhodium .. .. - cbs. Aah ee 3°03 
ol co tileh: Giese Gad ass ae ee Oe 3°19 
Gold po as ORE cts “ 4°52 
Gold sores Sa EL tee) Kon a 4°65 
ot ih ” we ee - 4°14 
Lead oR Fe * ae . 3°18 


It will be seen that gold diffuses more rapidly in bismuth and in 
tin than it does in the heavier metal lead. The continuation of 
these experiments has led to the recognition of the remarkable fact 
that diffusion of metals can readily be measured not merely in 
molten but in solid metals. It is certainly remarkable that om Aa 
placed at the bottom of a cylinder of lead 3in. high, and heated to 
200 deg. C. or 400 deg. F., which is far below its melting point, and 
while it is to all appearance solid—will have diffused to the top in 
notable quantities by the end of three days. Even if lead bs 
heated only to 100 deg. C. or 212 deg. F., the diffusion of gold in 
it can be readily measured, notwithstanding that it is only 
roveesth of what it is in fluid lead. 

The diffusibility of one metal in another is a property just like 
the electrical conductivity of a metal. Thefigures given in the last 

_ column of Table 2 are the number of grains of the diffusing metal 
which would pass in twenty-four hours through each square 
centimetre of cross section of the tube, if assays made at two points 
one centimetre apart along the tube showed a difference of one 
grain per cubic centimetre of alloy. The diffusibility is not 
directly indicated by the curves in Fig. 14, from which it can be 





obtained only by elaborate mathematical treatment. The curve 
marked platinum indicates a diffusibility of 1°69, and that marked 
gold a diffusibility of 3°1 ; while if complete diffusion took place, 
the distribution would be represented by the vertical line by, and 
the corresponding figure of diffusibility in the table would be 
infinity. ‘Thus the more nearly vertical the curve is, the greater is 
the ditfusibility which is indicated thereby. 
The practical bearing of this investigation is not remote, and 
may be sought in the following direction. It is admitted that the 
mode of action of an added element is one of the most important 
questions in metallurgy ; and it is hoped that ae on the 
diffusion of metals will go far to enable the problem to be solved. 
Many physicists hold what may be called the ‘‘ gaseous theory” of 
metallic solutions, which supposes that, when the amount of the 
added element is very small in relation to the mass of metal in 
which it is hidden, the atoms of this foreign ingredient are so 
widely separated by dilution that they act with no more mutual 
restraint than would the atoms of a gas, and exert pressure in the 
same way as the latter. The rapidity with which diffusion — 
to take place in very dilute solutions of molten metals lends 
material support to this gaseous theory of the action of an added 
element, 
As regards the diffusion of solid metals in each other, it should 
be observed that the action of solids upon solids has long been 
known in industrial practice ; the penetration of solid iron by- 
carbon in the cementation process will at once occur to every steel- 
maker as a case in point, even though a gas may intervene in this 
process. The experiments summarised in the foregoing Table 2 
constitute an attempt to measure the velocity with which metallic 
diffusion takes place. They have already led to the recognition of 
the undoubted fact that it is possible actually to observe and 
measure the migration of the constituent atoms in a metal or alloy 
at the ordinary temperature ; and as this points to unexpected 
possibilities of structural change in metals used in machinery and 
to engineering construction generally, it enforces the need for 
continuing the prosecution of the investigations which the Alloys 
Xesearch Committee have still in progress. 
Relation between melting points of alloys and atomic volumes of their 
constitvent metals.—This is a subject to which brief reference was 
made in the third Report of the Committee (1895, page 251); and 
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Fig. 16. Freezing of Tin. 
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although the threshold of the inquiry can hardly even now be said 
to have been passed, it is desirable to indicate the nature of the 
information which the research reveals. Many years ago Raoul 
Pictet*1 showed that there is an intimate relation between the 
melting point of metals and the length of their molecular oscil- 
lations, namely, that the length of oscillation at ordinary tempera- 
tures diminishes as the melting point rises ; and it is known that 
the metals with the highest melting points are the most tenacious. 
He showed that this is the case with the well-known metals, and 
also that for all metals there is a simple relation between their 
atomic weight, the amplitude of the movement of their molecules 
under the influence of heat—that is, the coefficient of expansion— 
and their melting point. It follows, as stated in the last report, 
that ‘‘the absolute temperature of the melting point of a metal 
must be closely connected with its atomic volume, because the 
former is inversely proportional to the rate at which the amplitude 
of the oscillations of the molecules increases with temperature ; 
and the rate of increase of amplitude at any given temperature is 
obtained by multiplying the ordinary thermal coefficient of linear 
expansion by the cube root of the atomic volume.”? 

Since the last report was presented many alloys have been 
examined from this point of view, in which tenacities and melting 
points are co-ordinates, It is not fora moment contended that 
identity of condition has been attained in all the specimens 
examined ; but the alloys as cast have all been made as strong as 
was found to be possible by carefully working the rods by hand 
under the hammer, and some approach to a standard condition 
has, therefore, been realised. Nearly all the rods were 6in. long 
and ;/;in. diameter. The relation between the melting tempera- 
ture and the tenacity appears to be much more definite in worked 
alloys than in the pure metals. This may be because an alloyed 
metal is in a more definite condition than one which is nominally 
pure. The alloy is less radically changed by traces of impurity 
than a metal is. Matthiessen,’ in his classical paper on the 
electrical conductivity of alloys (1860) pointed out that many 
metals probably undergo an allotropic change when another 
metal is added to them ; and the addition of the first 5 or 10 per 
cent. of one metal to another usually sets up greater relative 
changes in its properties than do subsequent additions, The fact 
that metals are hardened both by alloying and by mechanical 
‘‘work” suggests that in hammered alloys the metals would be 
in the most suitable condition for showing whether there is, or is 
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not, a general connection between melting points and tenacitieg 
Experiment pose that many alloys do fall on a curve, with melt. 
ing point and tenacity as co-ordinates ; and this strongly supports 
the view that there is such a connection. The pure metals have 
also been similarly plotted, and are found to Nie senerally ong 
different curve. For the latter curve the tensile strengths plotted 
have been gathered from various sources, which may partly account 
for the irregularity observed ; and there appears, moreover, to }o 
more difficulty in bringing pure metals than alloys to a standard 
condition ; hence metals are quite unsuitable for accurate com. 
parison, It will be seen that, considered in relation to their melt. 
ing points, the pure metals are consistently weaker than alloys 
When this question was brought before the Institution at the end 
of the last report, one or two alloys had been tested, which proved 
to be much weaker than might have been anticipated from thejp 
melting points. These were at first thought to be anomaloys - 
but closer examination showed that they really afford fresh in. 
sight into the influence of atomic volume on the strength of 
alloys. It was observed that all the alloys whose behaviour 
appeared to be exceptional were composed of two metals whose 
atomic volumes were identical or nearly so. Several other alloys of 
metals having nearly the same atomic volumes as each other were 
accordingly tested, and were all found to possess lower tenacities as 
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compared with their melting points than alloys of metals having 
different atomic volumes, When the atomic volumes are identica| 
or nearly so, the alloys appear to behave much as pure metals do; 
but as the identity of atomic volume of the constituents is never 
perfect, they cannot all be expected to fall on acurve. It should 
also be observed that true compounds of metals, which, as is well 
known, are mostly very brittle, do not fall on either line. Certain 
aluminium-gold or silver-cadmium alloys, or some of the brasses, 
present such examples ; but this, as Fessenden has pointed out, is 
probably not because the union of the molecules of the compound 
is not strong, but is owing to the fact that in normal sized test 
pieces inability to yield leads to fracture, if the load is applied 
with the least divergence from uniformity ; although if the test 
pieces could be produced as fine threads, they might be expected 
to possess great strength. Thus quartz is weak enough when 
tested in rods, but is strong in the form of quartz fibre produced 
by Professor Boys. Steel is of such varied composition that it is 
difficult to say what would be a typical steel, 

The foregoing observations are offered tentatively. All the 
members of any one series of alloys do not admit of classification 
in connection with these curves, although the exceptions may 
usually be accounted for as being brittle ‘‘compounds.” ‘he 
general results as yet obtained appear, however, to be highly 
— as affording a basis for a broad classification of alloys. 

mprovements in the recording pyrometer.—In the last report of 
this committee a series of three curves were given, which at that 
time marked the latest stage of manipulation then attained. In 
those curves the freezing points of bismuth, of tin, and of standard 
gold containing 1 per cent. of bismuth, were successfully recorded 
by a method fully described in that report. The result afforded 
evidence that great delicacy in recording could readily be 
obtained; but the method was open to the objection that it 
involved a large angular deflection of the galvanometer mirror, 
whereby its suspending wires were severely strained ; consecutive 
readings, therefore, could not be expected to correspond. It thus 
became a question to combine sensitiveness in the indications of 
the galvanometer with constancy of its zero, This was effected by 
the use of the following device. A galvanometer, specially con- 
structed by Dr. Muirhead, was supported on a slate slab let into 
the wall in an underground vaulted chamber at the Mint, in order 
to ensure steadiness. This current, produced by heating the 
thermo-junction attached to the galvanometer, would deflect its 
mirror through a large angle, say 50 deg. This current from the 
thermo-junction, however, is never allowed to pass unchecked 
through the galvanometer. Itis opposed by a current from a large 
Clark cell, the amount of which, by the aid of a specially con- 
structed ‘‘ potentiometer,” could be readily adjusted and 
accurately measured, so that only a small portion of the current, 
which would be generated ty heating the thermo-junction, really 
passes through the galvanometer. The general result is well 
exemplified in Fig. 18, in which the curve ABC DE isa 
faithful reproduction of the photographic record obtained for the 
freezing of tin. In this case the thermo-jnnction was really heated 
to the melting point of tin, 231 deg. C., or 448 deg. F.; but the 
galvanometer was deflected only a short distance from its zero 
line X Y by a portion of the current corresponding at the point ( 
to 27 deg. C. or 49 deg. F. The current produced by the remain- 
ing 204 deg. C. or 399 deg. F'. was neutralised by the current from 
the Clark cell, and was measured by the potentiometer. The 
angular deflection of the mirror may, therefore, be quite small, 
even at the highest temperatures. It must not be supposed that 
the sensitiveness of the galvanometer is diminished ; its resistance 
is not increased, but a portion of the current from the thermo- 
junction is balanced. The curve shows that in fact the galva- 
nometer is highly sensitive; for the distance B C, which 
represents the surfusion of tin, is only 20 deg. C. or 36 deg. F. 
This delicate method of recording demands special arrange- 
ments for actuating the sensitised photographic plate which 
receives the record. The astronomical clock hitherto 
employed was, therefore, replaced by a water clock, con- 
sisting of a float moving upwards between guides, and bearing a 
photographic plate. The whole was enclosed in a light-tight case, 
provided with a horizontal slit, through which the ray of light 
from the galvanometer mirror has access to the plate. This plan 
is a convenient one, as it enables the chamber, which corresponds 
with the camera of the old recording instrument, to be illuminated 
without fear of ‘‘ fogging” the plate. The progress of the spot of 
light along the slit can be observed by the operator, who, provided 
he does not obstruct the ray of light from the galvanometer, moves 
about freely in the chamber. In this system of recording it is 
absolutely necessary that he should be able to do so, because the 
electrical balancing has to be effected during the operation. _ 
Comparison of the thermo-junction with the air thermometer.—The 
question as to the degree of confidence which may be reposed in 
the numerical values of high temperatures is a most important 
one; and in connection with the last report—‘ Proceedings,” 1899, 
page 283—it was stated that the temperatures which had been 
accepted might be some 17 deg. C. or 81 deg. F. too low. Since 
that report, however, much work in this direction has been done. 
The determinations made by Professor Carl Barus,24 who compared 
the air thermometer with thermo-junctions of different metals and 
alloys, are well known. More recently Holborn and Wien” have 





24 United States Geological Survey, 1889, Bulletin No. 54. me 
25 “ Annales de Chimie et de Physique,” vols. 47 and 56, 1892 and 1899, 








20 * Philosophical Transactions of the Royal Society,” 1896, vol. 187 A, 
page 389, 


22 Thid., page 856. 
23 “ Philosophical Transactions of the Royal Society, 1860, page 161. 
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‘stituted a new investigation, and they also compared directly 
7 air thermometer with the thermo-junction. ‘The experiments, 
oooh were very elaborate, were conducted with great care, and 
have done much to satisfy physicists as to the delicacy and trust- 
yo-thiness of thermo-junctions. Still more recently Heycock and 
Neville, whose work has been so often referred to in these reports, 
have re-determined a series of melting points by the aid of the 
resistance pyrometer, and their results give for the melting point 
f gold 1061°7 deg. C. or 1943 deg. F., while Holborn and Wien 
“- 1072 deg. C. or 1962 deg. F.; and Messrs. Holman, Lawrence, 
«i Barr assuming the temperature for the melting of pure gold 
to be 1072 deg. C. or 1962 deg. F., find that of copper to be 
1095 deg. C. or 2003 deg. F. which is 13 deg. C. or 23 deg. F. 
higher than Holborn and Wien made it. Other results might be 
uoted as having been obtained severally by Violle, H. le Chatelier, 
(allendar, Erhard, and Schertel, and by Barus. | Results obtained 
by a new method of observation are also promised by M. Daniel 
Berthelot,-° who in 1895 communicated to the Académie des 
Sciences the principle of a system of measuring high temperatures, 
based on the change which is produced by heat in the index of 
refraction of gases. , 4 

he general result of recent pyrometric work still leaves un- 
tain a range of some 10 deg. C. or 18 deg. F. in the melting 
point of gold, which is to be regretted, because this metal affords 
a highly convenient standard of reference. Differences of tem- 
perature, however, in the neighbourhood of 1100 deg. C. or 2000 deg. 
F. can be registered by the improved recording pyrometer with 
less error than one-tenth of a degree C. or one-fifth of a degree F’, 
It therefore seemed well to employ the air thermometer in a series 
of new determinations of the melting point of gold. A number of 
preliminary experiments have already been made; and although 
the results cannot be completed in time for insertion in this report, 
it may be well to describe the method which has been adopted. 
A porcelain bulb B, Fig. 15, having an internal capacity of 
360 cubic centimetres or 22 cubic inches, is made of porcelain 
glazed externally, and is provided with a long tubular stem 8, by 
which it is connected with a suitable apparatus for measuring 
the expansion of the air or gas contained in the bulb. A 
reentrant tube R, closed at its inner end, affords the means of 
introducing a thermo-junction T into the centre of the bulb, 
though not of course directly into the air space of the bulb, 
The thermo-junction is supported by a ‘suitable insulating 
tube. ‘The receptacle consists of a clay chamber C, divided 
into two halves, which are held together by iron plates and bolts. 
The heating is effected by passing a current from a dynamo 
through the coils of iron wire I I, which are placed inside the clay 
chamber ; and in order to insure uniformity of temperature the 
clay chamber is made to revolve on axles A A. An inner shell of 
iron E is provided, in order to render the heating regular, The 
heat is steadily maintained for some time; and the readings of 
the thermo-junction and of the air thermometer are made simul- 
taneously. 

Some uncertainty as to what is the exact melting point of any 
given metal no doubt arises from the varying conditions under 
which different experimenters have worked. Thus while Heycock 
and Neville*’ find that copper melts at a temperature which is 
19'S deg. C. or 35°6 deg. F. higher than that at which gold melts, 
Holborn and Wein find a difference of only 10 deg. C. or 18 deg. F., 
the divergence being probably due to the presence of dissolved 
oxygen in the copper. Another cause of discrepancy between the 
observations of different experimenters arises from the fact that 
the temperature of a freezing mass of metal is not constant, from 
the beginning to the end of the solidification. It seldom happens, 
for instance, that the oe of a metal is represented in the 
cooling curve by an absolutely horizontal line ; hence it is im- 

rtant to know whether the beginning or the end of the freezing 

as been noted ; and it is evident that autographic records render 
it possible to state accurately what phase of the melting or freezing 
of a metal or alloy occurs at any particular temperature. It is to 
be hoped that, before this report is discussed, it may be possible to 
tabulate in an appendix some comparisons of temperatures as 
indicated respectively by an air thermometer and by a thermo- 
unction. 
Concluscon.—It will be seen that the range covered by the work 
of the committee during the past two years has been largely 
diversified ; and the evidence which has been gathered that there 
is constant and active molecular movement in solids can hardly fail 
to be of importance in all industries in which metallic alloys are 
employed, 
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APPENDIX, 
TaBLE I11,—Freezing Points of Copper-zinc Alloys. 
Figures in brackets indicate small halts in the cooling curves. 


Percentage of Temperatures of freezing points. 




















Copper. Zinc. Centigrade. Fahrenheit. 
100°0 0°0 1082 1980 
i 3°8 1075 1967 
5°3 1076 1969 
13°9 1082 1890 
19°9 1008 1846 
23°7 980 1796 
24°6 980, (473) 1796, (S83) 
28°3 958, (900) 1756, (1652) 
29°1 952, (S06) 1746, (1645) 
314 935, 883, (450) 1715, 1621, (S42) 
33°6 918, 3893 1684, 1639 
33°3 913, 882 1675, 1620 
37°0 908 1666 
37°4 892, (450 1638 842) 
403 | gee sar’ | 
40°3 894, (460) 1641, (860) 
40-4 889, (450) 1632, (842) 
47°9 878, 463 1612, 865 
49°8 880 1616 
51°9 855, 460 1517, 860 
52°6 870, (470) 1598, (878) 
53°0 852, (462) 1566, (864) 
54°2 855, (470) 1571, (878) 
98 °8 840 1544 
61°5 823 1513 
65°4 816 1501 
67°2 803 1477 
Ls (682), Ge) (450) | 1447, (1260), (988, (842) 
127 766, 6 5 256, (995) 
75°7 740, 680, 565, 554 1364, 1256, 1049, 1029 
76°0 741, 691, 569, 550 1366, 1276, 1056, 1022 
ze 732, 680, 587, (554) 1350, 1256, 1089, (1029) 
7° 729, 586, (555) 1344, 1087, (1031) 
79°] 712, (683), 590, (477) | 1314, (1261), 1094, (891) 
80°0 | 705, 590° 1301, 1094” : 
80°9 695, 590 1283, 1004 
82°1 680, 591 1256, 1096 
83°4 666, 58%, (470) 1231, 1090, (878) 
85°0 | 657, 596 1212, 1105. 
85°7 633, 590, (440) 1171, 1994, (824) 
87°8 609, 586, 419 1128, 1087. 786 
87-9 | 592, 419 1098, 786 
88°0 588, 583, 420 1090, 1081, 788 
89°1 583, 570, 420 1081, 1058 788 
89°4 | 579, 419 1074, 786 
92°1 547, 418 1017, 784 
92°8 537, 420 999, 788 
96 "4 (465), 419 (869), 786 
98°1 (425), 419 (797), 786 
98-2 | 420 788" 
100°0 419 786 





re Sreloding the report I would offer my warmest thanks to 
Pa (alfred Stansfield, B.Se., and Mr. Merrett, who so ably 
“Ssisted me inits preparation. The work of Mr. Merrett appears 
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in this series of reports for the first time, and he has proved himself 
to be a careful experimenter. To Mr, Stansfield the thanks of the 
committee are specially due, for owing to the many claims upon my 
time, I have been obliged to entrust the conduct of certain portions 
of the research entirely to him, and I knew that I could do so with 
confidence, 

Professor Roberts-Austen said: On page six of the report | refer 
to the necessity for the simultaneous use of the pyrometer and 
microscope before we attempt to explain how structure is built up 
of molecules, I had fully hoped that the micro-structure of alloys 
would have taken a prominent place in the present report, and the 
members of the committee who visited the Mint some weeks since 
saw the elaborate arrangements for conducting micro-photographic 
work with high magnification, which I have made under the 
guidance of my friend M. Osmond, whom I may justly call the 

reatest living student of the micro-photography of metals. I am, 
oocn compelled to leave out until the spring the publication of 
my results. Thus it is that, save for brief incidental references, 
micro-structure does not find a place in the present report. I 
specially regret this, for there is important work of other ex- 
perimenters with which I shall hope on a future occasion to deal 
fully. These workers are numerous, and among them may be 
mentioned M, Behrens, of Delft, and M. G. Guillemin, who gave 
some years ago some beautiful micro-photographic studies of the 
structure of copper and copper alloys. I would also specially mention 
the work of M,. Charpy, who in the report of the Société d’Encourage- 
ment, to which I have referred, systematically attacks the micro- 
phographic study of the brasses, of which he gives no less than 
forty-eight admirable micro-photographs. Had I dealt with micro- 
scopic work in connection with alloys, I should have shown full 
appreciation of the work of Professor Arnold, on whom, so far as 
Sheffield is concerned, the mantle of Sorby may be said to have 
fallen. In previous reports I have shown that the presence of a 
fusible eutectic alloy can be detected by the aid of the recording 
pyrometer, as the fusible eutectic is revealed by a low-down point 
of arrest on the cooling curve. Professor Arnold has shown in a 
paper published in Engineering in February of last year, that the 

resence of these eutectics in gold and in copper may be revealed 
= the microscope, if the specimens have been subjected to certain 
thermal conditions, which he carefully defines. I trust that he will 
furnish an abstract of his results for the use of the committee. It 
is such results as these which I trust will not be lost sight of in 
future work. Micrographic work demands a long apprenticeship, 
and although I and my assistants have only recently attained the 
degree of proficiency in micro-photography, which gives us con- 
fidence to proceed to publication; still for some time past the 
micrographic installation has been devoted to departmental uses, 
hence the absence of microsections in the present report. 








AUSTRALIAN NOTES. 


THROUGHOUT the Australasian Colonies the official returns for 
the year are of a satisfactory character, and show that trade is 
decidedly improving. 

In Victoria the net gain on the half-year amounts to £118,827, 
of which the railways contribute an increase of £52,700. 

New South Wales shows a nominal decrease of £228,075. but as 
the remission of Custom duties represents a decrease of £447,538, 
the revenue has gained from other sources £219,463, of which rail- 
ways and tramways show an increase of £65,661. 

A strike is threatened in connection with the Australasian Insti- 
tute of Marine Engineers, At the time of the great maritime 
trouble in 1890 an agreement was entered into with the Ship- 
owners’ Association under which both sides worked amicably for 
three years. At the end of that period the engineers accepted a 
reduction of 10 per cent. in their wages,on the understanding of 
a return to their former rates as soon as prosperous times returned. 
This, they consider, has now come, as with the West Australian 
trade shipping is very active. 

It is considered by some of the engineers that oversea boats 
coming into Sydney pay higher rates than that obtained by the 
Sydney engineers, and they also object to men coming from Kag- 
land under two or three years’ engagements at lower rates than 
what obtains on the coast. 

The following is the rate of wages asked for by the engineers :— 


Chief. 2nd. 8rd. 4th. 
£ £ £ & 
Within 100 N.H.P... 20 16 14 _ 
100 and within 150.. 21 16 14 - 
150 and within 200.. 22 1 a 12 
200 and within 250.. 24 ce aa) os ae 12 
250 and upwards .. .. 25 18 15 12 


As regards the invitation for tenders for the supply of 150,000 tons 
of steel rails for the New South Wales Government, only one local 
tender has been received, which is from Messrs. G. and C. Hoskins, 
of Sydney, pipe manufacturers, The terms of their tender have not 
transpired. 

Messrs. Linzloherger and Estermann are visiting the principal 
centres of the frozen meat trade in Queensland; with the object 
of establishing trade in frozen meat between that Colony and 
Austria. 

The following return shows the principal articles of export from 
New South Wales from Ist January to 3lst December, together 
with comparisons for the previous three years:— 





1896. 1894. 
Wool, bales... .. 638,259 684,576 
Skins, packages 19,649 24,460 
Hides .. .. .. 220,511 130,408 
Tallow, casks 57,916 106,720 
Tin, ingots.. 78,889 110,953 
Copper, ingots .. 367,156 161,715 
Leather, packages 14,115 9,986 
Gold, coined £ .. 8,523,576 1,891,353 
Gold, uncoined.. 355,479 $ 336,112 
Silver .. -- 85,596 40,418 53,200 


Mr. J. Davies, traffic manager of the West Australian Railways, 
has been appointed general manager. 

An impetus has been given to Kalgoolie, West Australia, through 
the discovery of the valuable product telluride of gold, this deposit 
being found only in one other place in the world, viz., South 
Carolina. 

Mort’s Dock and Engineering Company, Sydney, has decided to 
lengthen its dry dock to 640ft. It was the intention of the 
company to build a new dock of larger dimensions, but satisfactory 
arrangements could not be made with the local council. 

The Government of South Australia propose to enlarge a graving 
dock at Port Adelaide, so as to accommodate the largest vessels 
visiting Australian waters. 

Mr. Richard Speight, ex-Commissioner for Victorian railways, 
as advising engineer to a West Australian syndicate, proposes to 
lay down light tramways for the carriage of ore from mines which 
are at a distance from the railway service. This scheme, which is 
well supported financially, should pay well, judging by the returns 
of the Government railways. 

The Victorian Railway Commissioner—Mr. J. Mathieson—has 
published a return showing the cost of working and revenue 
received from the various branch railways in that colony, for the 
year ending June last. Of 48 branch lines shown, 33, with a mileage 
of 515, do not pay working expenses, the figures being :—Revenue, 
£63,858 ; working expenses, £105,148; capital cost, £3,489,479 ; 
interest on capital, £137,981 ; total loss (including interest) for 
year, £179,271. Thirteen lines, comprising 630 miles, pay working 
expenses but not interest, the return showing: — Revenue, 
£143,935 ; working expenses, £96,034; capital cost, £2,972,566 ; 
— on capital, £24,884 ; total loss (including interest) for year, 

785. 





On the 21st May last a commission was appointed by the 


' Parliament of New South Wales to inquire into certain allega- 


tions made by Mr. Parney Parkes, M.P., against certain officers in 
the Public Works Department for undue preference to a firm of 
contractors—Messrs, Carter, Gummon, and Uo. Judge Murray 
was appointed to inquire into the charges made ; 114 witnesses 
were examined, involving 21,860 questions and answers. The 
summing up of the report is as follows :— 

‘*None of the charges brought against Mr. Hickson have been 
proved by the evidence that has been produced. Your com- 
missioner has failed to discover in that evidence any grounds for 
further inquiry ; and in your commissioner’s opinion Mr. Hickson 
and the other responsible officers of the Works Department stand 
exonerated from all suspicion of improper conduct in relation to 
the matter into which your commissioner has been instructed to 
inquire.” 

The Victorian Parliament has passed loan votes to the amount 
of £215,356 for the following railway works :—Engine shed, &:., 
at Benalla, £13,500 ; increased accommodation for dairy produce, 
£10,065 ; re-grading and station yard works, £37,000; equipment 
of vehicles with Westinghouse brake, £15,000 ; improved carriage 
lighting, £10,000 ; new rolling stock, £40,500 ; North Melbourne 
carriage repair shop, £8000 ; cattle pits, £5000. 

The first trial of acetylene gas in Australia was recently made 
on one of the New South Wales suburban trains, when an American 
invention of a Mr. T, L, Wilson was tried. 

The difficulty with the marine engineers has been settled, but 
not with satisfaction. When a determined stand was made by the 
engineers the Steamship Owners’ Association agreed to revert to the 
old standard of pay, which means an increase of about 10 per cent., 
also to the twenty-four hour hours’ notice clause; the other items 
in dispute were to be settled by conference, these being as follows: 
‘Pay of engineers on chartered steamers” to be made the same 
rate as those on Australian-owned boats. ‘‘ Fourth engineer for 
steamers of 200 nominal horse-power, running 400 miles between 
terminal ports.” This was the custom of the profession until 1893 ; 
since then the custom has been gradually infringed. ‘‘ Overtime: 
how it can be equitably paid, instead of allowing time off.” 
‘‘Improved accommodation for engineers.” ‘Sailing with in- 
competent crews.” ‘‘The mode of calculating nominal horse- 
power.” ‘‘ All engineers under the grade of fourth to be paid not 
less than £10 per month.” On submitting these points to the 
Steamship Owners’ Association a lengthy reply was given in each 
case, but none of their claims conceded. As the most important 
points in the dispute had been agreed upon before the conference 
met, the Engineers’ Association have certainly gained something, 
but the general feeling appears to be one of discontent at not 
gaining the points put forward at the conference. 

The Department of Public Works of the New South Wales 
Government are inviting tenders for the supply and erection of 
pumping engines and boilers for Marriskville—Sydney—Contract 
No. 145, Western suburbs sewerage. Tenders to be in by 30th 
June. Also, fora truss bridge on iron piers over the river Murray 
at Albury. Tenders to be in by 17th March. Conditions of con- 
tracts furnished in the Government (‘azette, which, together with 
specifications, can be obtained at the office of the Agent-General 
for New South Wales, Westminster, London. 

teferring to the only local tender given in for the supply of 
150,000 tons of steel rails manufactured in the colony of New 
South Wales, as submitted by Messrs. G. and C. Heskins, of 
Sydney, the price quoted is at £7 14s. per ton for the rails, and - 
£9 4s. per ton for fish-plates, bolts, &c. This price is about 25 per 
cent. higher than what the rails can be imported. The last supply 
of steel rails supplied to the department was about eighteen 
months ago, at a cost of £5 163. per ton landed in Sydney. The 
Minister for Works appears to think the price quoted is too high, 
even as a means of establishing the iron industry in the colony. 

The largest steamer ever in southern waters arrived in Sydney 
this week, the Friedrich der Grosse, of the North German Lloyd 
line, sailing between Australia and Southampton, Antwerp and 
Bremen. This vessel, together with the s.s, Barbarossa, due to 
arrive here in a month, are intended for the Australian service. 
The former is built by the Vulean Company’s Works at Bredon- 
on-the-Oder, while the s.s, Barbarossa is from the works of Messrs. 
Blohm and Voss, of Hamburg. The s.s. Barbarossa is 525ft. 
between perpendiculars and a beam of 60ft., with an inside depth 
of 34ft., and is 10,000 tons register, with a draught of 28ft., and 
bas a displacement of nearly 20,000 tons. Accommodation is 
provided for 100 first-class, seventy-six second-class, and 2300 
steerage passengers. In both fore and aft parts of the ship are 
four large hatches, which are provided with sixteen cranes worked 
by hydraulic power. These vessels have two promenade decks, 
one immediately over the other, the lower one being used by the 
second-class passengers, and the upper one by the first-class. The 
midship structures stand upon a spar deck, and are 256ft. in length, 
and stretch the whole width of the ship. At the ends of the ship 
there is a poop about 66ft. in length, and a turtle back 80ft. long. 
Besides a double bottom running from end to end, the ship is built 
with twelve water-tight bulkheads extending to the upper deck, 
and divided into thirteen water-tight compartments. No particu- 
lars whatever respecting the engines will be supplied by the chief 
engineer of the Friedrich der Grosse, now in Sydney. 








CATALOGUES. 


Tangyes Limited, Birmingham.—lIllustrated unrevised price list 
of machinery in stock. 

W. B. Haigh and Co. Ltd., Oldham.—lIllustrated price list of 
dynamos and electric motors. 

Robert D. Stewart, London.—Price list of paints, colours, cils, 
varnishes, brushes, tallow, waste &c. This is a very comprehensive 
pamphlet. 

Campbells and Hunter, Hunslet, Leeds.—This is an admirably 
appointed catalogue of machine tools. The illustrations, letter- 
press, paper, and binding are all of a high class, 

The Jandus Are Lamp and Electric Company, Old Charlton, 
Kent.—Illustrated price list, containing expert opinions of thislamp, 
a notice of which appeared in our issue of January 28th, 1896. 

Louis Harper, A. M. Inst. C.E., Aberdeen, steel rope suspension 
bridges.—The bridges illustrated and described in this pamphlet 
are suitable for spans up to 300ft. Quotations are given for 
bridges having spans varying between 50ft. and 300ft., and from 
4ft. to 6ft. wide. 

John Davis and Sons, Derby, electric mining.—In this catalogue 
are described and illustrated various types of plants for coal 
cutting, and drilling, hauling, pumping and lighting by electrical 
power. A feature of interest is the apparatus for firing shots in 
mines, a subject to which the makers have given close attention. 

Hills and Jones Company, Wilmington, Delaware,U.S.A.— 
Illustrations of new special machine tools with recent designs for 
working iron and steel plates, bars and structural sections. 
Some exceedingly interesting appliances are illustrated in this 
catalogue, but the size of the book and the binding are not in 
accordance with our conceptions of an ideal catalogue. 

Thomas Firth and Sons, Ltd., Sheffield.—Album of views of 
this firm’s works at Sheffield, together with their history and some 
of the more important manufactures, The business of Messrs. 
Firth and Sons was founded in 1840 by Mr. Mark Firth, and its 
growth has been a rapid one. The works now find employment, 
we are told, for 2000 hands, cover nearly 20 acres of ground, and 
have an average yearly output of some 6000 tons of crucible 
steel. The views of the works are excellently reproduced. 

Mr. W. D. Houghton, of the Sankey Wire Mills, Warrington, who 
has long held an enviable reputation for the manufacture of wire 
for the construction of ropes, has now taken up the manufacture 
of complete wire ropes, e have received from him a little cata- 
logue containing some useful notes on the employment of wire ropes, 
and including a number of tables giving the strength and weight 
of various types and sizes of ropes. The figures show that very 





great strength in proportion to the weight and diameter is attained, 
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LAUNCHES AND TRIAL TRIPS. 


On Thursday afternoon, the 18th inst., the s.s. Tunstall was 
launched from the yard of Messrs, Craig, Taylor, and Co., 
Thornaby-on-Tees. The dimensions are 280ft. by 4lft. by 
18ft. 9in., and she is a duplicate of the s.s, Urania, which was 
launched a short time ago by the same builders, This vessel will 
carry 3100 tons on a very light draught of water, and will be fitted 
with powerful steam winches, patent direct steam windlass, steam 
steering gear, and all modern improvements. The engines are 
being constructed by Messrs, Sir Christopher Furness, Westgarth, 
and Co., Limited, Middlesbrough, the cylinders being 20in., an 
53in. by 36in. stroke, with two large boilers to work at 160 lb. 
pressure. The vessel has been built to the order of Messrs. 
Furness, Withy, and Co., Limited, West Hartlepool. The vessel 
was named by Miss Bessie Craig, daughter of one of the builders, 

On Wednesday, February 17th, Messrs. Furness, Withy, and Co., 
Limited, launched from Middleton Shipyard, Hartlepool, a large 
steel screw steamer of handsome design. She is a fine type of a 
modern cargo boat, measuring over 350ft. in length, and built 
throughout of Siemens - Martin steel, with a large measurement 
and deadweight capacity of about 6300 tons, built to the highest 
class at Lloyd’s. ‘The vessel is of the single deck type, with poop, 
bridge, and forecastle. The holds are fitted with iron grain 
divisions, and all deck erections, skylights, bulwarks, &c., are con- 
structed of steel and iron. Cellular double bottom, fitted fore and 
aft for water ballast, the after peak being also available as a tank. 
The greater portion of the plates are in 24ft. lengths, making the 
structure of the ship very strong. Four large powerful winches, 
donkey boiler, patent steam steering gear amidships, screw gear 
aft, direct steam patent windlass, stockless anchors hauling into 
hawse pipes, and other modern appliances are fitted for the handy 
working of the ship. The saloon and cabin providing accommoda- 
tion for the captain, &c., is handsomely finished in polished hard- 


wood. The vessel will be rigged as a two-masted fore-and-aft 
schooner, and will be fitted with triple-expansion engines of 


massive design, with every provision for economical working, by 
Messrs, W, Allan and Co., Limited, Sunderland. On leaving the 
ways she was named Ohiwa, by Mrs. Henry Withy, Brantford 
House, West Hartlepool. 

On Friday afternoon, the 19th instant, there was launched from 
the West Yard of Messrs. C. S. Swan and Hunter, Limited, a steel 
screw steamer built to the order of Messrs. Elder, Dempster, and 
Co., for their transatlantic trade. This vessel has been designed 
to carry a deadweight cargo of 5600 tons on a moderate draught, 
and to carry a very large measurement cargo. Her dimensions 
are 330ft. between perpendiculars by 45ft. 3in. by 28ft. Qin., 
moulded, built to the highest class at Lloyd’s, spar deck rule, 
under special survey. She has a poop, long bridge, and top- 
gallant forecastle. On the top of the bridge, in steel houses, are 
placed the accommodation for the officers, engineers, &c., whilst 
the crew are located in the forecastle. Water ballast will be 
carried in the cellular double bottom ; six powerful steam winches 
by Messrs. Wilson, of Liverpool, are supplied, with a full com- 
plement of derricks and discharging gear. The steam windlass is 
of Messrs. Emerson, Walker, and Co.’s latest design, whilst a 
special type of steering gear by Messrs. Bow, McLachlan, and Co., 
placed aft, and controlled from the bridge, will be fitted. The 
machinery is of the latest type of triple-expansion engines, built by 
the North-Eastern Marine Engineering Company, Limited. Her 
cylinders are 24in., 40in. and 64in. diameter by 42in. stroke, 
supplied with steam by two large single-ended boilers 15ft. 3in. 
diameter, by 10ft. 6in. long, working at a pressure of 170 lb. per 
square inch. During the construction the steamer has been sur- 
veyed by Captain Evans, the company’s marine superintendent ; 
whilst the construction of the machinery has been supervised by 
Mr. Lees, the engineer surveyor for Messrs, Elder, Dempster, and 
Co. On leaving the ways the steamer was named the Ashanti by 
Mrs. Henry H. Aitchison, of Port Villa, Wallsend, 








THE CIVIL AND MEcHANICAL ENGINEERS’ SocreTy, — On 
Thursday, February 18th, a paper was read by E. H. G. Brewster, 
A.M.LC.E., M.I.M.E., on i Refrigeration.” The author drew 
attention to the great importance of the subject at the present 
time, and gave statistics in support of his contention that the 
science of reducing temperature was second only in importance to 
that of increasing it. He then gave a brief history of the subject, 
and afterwards dealt in detail with the various systems in use for 
the production of ice and for cooling purposes. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet-engineers: W. J. 
Maudling, to the Royal Oak; George J. Fraser, to the Colling- 
wood ; and David J. Gyles, to the Dreadnought, undated. Staff- 
surgeon: Alfred M. Page, to the Brisk, to date February 16th. 
Surgeon: Albert X. Lavertine, to the Pembroke, additional, when 
Dreadnought pays off. Engineers: John E. Vibert, to the Royal 
Oak ; Walter F. Mitchell, to the Collingwood ; and James Mounti- 
field, to the Melpomene, to date February 15th. Assistant 
engineers: Robert Spence, to the Royal Oak; Walter S. Hill, to 
the Sans Pareil ; Ivor E, 8. Roberts, to the Collingwood ; Lewis 
J. Cook (probationary), to the Royal Oak; Thomas A. Venning 
(temporary), to the Undaunted, to date February 4th ; Albert D. 
Byrne (temporary), to the Blenheim, to date February 15th. 


ENGINEERING Socrety, Krinc’s CoLtitece, Lonpon.—A general 
meeting was held on February 16th, the president in the chair. 
Mr. Lecuona read a paper on ‘‘ Harbours and Docks.” He first 
gave the history, construction, and maintenance of the principal 
harbours of Europe, North Africa, and America, describing the 
result which tides, prevailing winds, and currents had on their 
position and shape, and the reasons which caused the adoption of 
peculiar forms of construction. The author then proceeded to the 
description of docks, giving details as to their extent, use, 
depth, and construction ; and explained the influence of the tides, 
currents, and peculiarities of the sea and river beds on all the 
most important docks. He also gave some details as to buildings 
on pile foundations, and the weight which a pile driven into soft 
mud would support without further sinkage. The meeting ter- 
minated with a vote of thanks to Mr. Lecuona for his interesting 
paper, 

MANCHESTER SHIP Cana —The half-yearly report of the 
directors shows an expenditure on capital account during the 
half-year, after deducting £4523, the proceeds of sales of land 
and plant, of £14,592, making a total expenditure out of capital 
of £15,168,795, and leaving a balance on the account of £235,559, 
Interest for the half-year on first and second mortgage debentures 
amounting to £44,742 has been paid ; the iotal amount of interest 
now due to the Manchester Corporation, but not paid, is £393,750. 
The gross receipts from ship canal traffic during the six months 
amounted to £101,116, an increase of £26,679. The weight of 
toll-paying merchandise over the canal gives totals of 1,003,158 
tons during the six months ended December last, as compared with 
758,775 tons during the half-year ended December, 1895. A com- 
parison is also given of three years’ traffic, which shows totals of 
825,659 tons in 1894, as against 1,358,875 tons in 1895, and 1,826,237 
tons in 1896. The directors add that there has been on theaverage 
a steady and continuous increase in the volume of sea-going traffic. 
Efforts are being persistently made in every possible direction to 
secure a continued and augmented increase of traffic. The greater 
portion of the increased traffic has consisted of imports, and the 
recent largely-augmented imports of cotton and grain have 
emphasised the ity for the early’ provision of increased 
transit shed and warehouse accommodation and general equip- 
ment at the Manchester Docks. The directors have deposited a 
Billin Parliament in the present session to enable them to mortgage 
the surplus lands of the company 





THE IRON, COAL, AND GENERAL TRACES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

For most descriptions of iron home orders represent a satis- 

factory amount, but the over-sea demand is weak. Owing to the 

good buying which has characterised this district until very recently, 
most of the works have plenty of orders to go on with, and in 
nearly all deparments prices are well upheld. 

The demand for heavy angles, squares and rounds for con- 
struction purposes is much above the average of previous years, 
and there is no lack of orders for steel sheets. Sheet quotations 
to-day—Thursday—in Birmingham were £5 to £5 5s, for Siemens 
billets, £4 15s. for blooms and billets of Bessemer make ; ordinary 
sheets, £7 2s. 6 d.; and cold rolled sheets, £10 10s.; bars, £6 5s, to 
£6 10s.; angles and girders, £6 15s. for small, and £6 for large 
sections. 

Steel consumers are inquiring why it is necessary to import such 
large quantities of Bessemer billets and tin bars into this district 
as is now being done from South Wales, the North of England, the 
West Coast, and other districts, for local consumption, instead of 
producing the steel locally, At present none of the Staffordshire 
steel works are laid out for going into this trade on any large scale 
or at prices which could at all compete with the imported 
material. What is really necessary is a works purposely designed 
for blooms and billets and tin bar making and nothing else. Ihe 
question is being asked why such a works should not be founded 
in this district. The subject is the more attractive since it is 
stated that the Bessemer basiesystem could be utilised for working 
siliceous pig for common steel, and the open hearth basic system 
for the better qualities. Snch a plant to combine the two systems 
could, it is stated, be put down at a very moderate outlay, and 
would pay well. Concerning this latter point there could be little 
doubt, since at the present time billets delivered into this district 
from South Wales, the North of England, and other centres are 
making something like £5 per ton, and supplies are so scarce that 
buyers can hardly obtain deliveries, The suggestions which have 
been thrown out for the establishment of such a works for blooms, 
billets, and tin bar making as is here sketched should be well con- 
sidered. 

Pig iron continues in very good demand. The current produc- 
tion of Staffordshire metal is readily absorbed at the forges and 
foundries. The Midland pig iron agents report large deliveries, 
especially of forge iron, and the rates for these are still much 
higher than they were at this time last year. Stocks of pig metal 
at the furnaces are now described as being lower than at any time 
during the last three years. Staffordshire cold blast pig to-da 
was 90s.; all mine, 52s. 6d. to 55s.; part mine, 45s, to 47s. 6d.; 
and cinder, 39s. to 40s, Northamptonshire forge was 44s, to 45s. ; 
Derbyshire and North Staffordshire, 45s, to 46s.; and Lincolnshire, 
46s. to 47s. Hematites were quoted at 58s. to 603. 

The Unmarked Bar Makers held a meeting last week, and con- 
firmed £6 5s. as the Association’s figure for common bars, Mer- 
chant bar iron is firm at £6 10s. to £6 15s., and marked bars 
adhere to their £7 10s. to £8 2s. 6d. quotation. There is no im- 

rovement in galvanised sheets, which to-day were £10 7s. 6d. for 

24 gauge, f.o.b. Liverpool. Black sheets were £6 5s. for singles, 
£6 7s. 6d. to £6 10s, for doubles, and £7 10s. for lattens, and some 
of the mills are being put on short time. It is ho by some of 
the Midland black sheet manufacturers that the Welsh mills will 
shortly be put to a greater extent on tin-plates, and the sheet com- 
petition relaxed. The last Board of Trade returns gave evidence 
of an improvement in tin-plates. 

Tube strip is quoted £5 17s, 6d. to £6; hoop iron, £6 10s.; 
angles, £5 lds. to £6 ; stamping sheets, £9 10s. to £10; and nail 
rods, £6 10s. to £6 lds, 

Great assistance is ministered to trade by the continuance of 
harmonious relations between the ironmasters and the ironworkers 
—a result largely attributable to the good offices of the Wages 
Board. At the annual meeting of this body this week, the chair- 
man, Sir Benjamin Hingley, congratulated the trade that the 
Board had now had an unbroken history of twenty-one years, and 
had done work of untold value. During the last year wages at 
the mills and forges had been advanced 24 per cent., making 
the remuneration for puddling 7s. 6d. per ton, and a further 
advance would be certain to early occur, now that trade and 
prices had entered upon a period of undoubted revival. 
It was explained, however, that whereas unmarked bars had 
advanced in price 15s, or £1 per ton, and marked bars 10s., sheets 
had dropped to an equal extent, and this it was which at present 
kept down the average selling price as declared periodically by the 
accountants. The ironworkers must bear in mind also, that there 
was a great difference in declaring an advance in selling prices and 
actually getting it from iron consumers. In this connection the 
declaration by the Unmarked Bar Association had not always 
been realised. The membership of the Board now represented 
90 per cent, of all the ironworks, and in the 10 per cent. remaining 
outside there were only about three important firms. Sir Benja- 
min Hingley complained that an attempt had been made by out- 
side agitators to create trouble by sowing dissention among the 
epginemen, stokers, and foremen drivers connected with the Board, 
but the Committee had taken prompt steps to repress the inter- 
ference, and they had been happily entirely successful. He 
counselled moderation in the raising of selling prices, declaring 
that in face of present competition from the whole world nothing 
could be more unwise, and nothing more hurtful to trade than to 
run up prices unreasonably. 

An active demand is reported for all kinds of engineering and 

machinery, and the makers of shafting, pulleys, presses, and 

stamping appliances have plenty of work on the books, and in- 
creasing activity is marking the bridge building and gasometer 
departments. The heavy ironfounders continue to receive addi- 
tional orders for iron, steel, and other metal rolling plant, and 
some are unable to deliver the work in time, while the light iron- 

founders are actively employed. Chainmakers are doing a 

good trade, and vices, anvils, safes, nuts, and boits are selling in 

good bulk, 

The statutory gathering of the Patent Nut and Bolt Company, 

Birmingham—uniformly one of the most prosperous engineering 

concerns in the whole country—is always regarded with exceptional 

interest, At the thirty-third annual meeting this week, the 
chairman remarked that there was no decline in the remarkable 
success of the concern, and that a 10 per cent. division would 
again be made, besides which £10,000 would be placed to reserve, 
and £30,000 carried forward. Last year’s profits had amounted 

to £45,822, as against £42,832 in 1895. The company now own a 

large reserve, which is set aside for the express purpose of keeping 

up the 10 per cent. dividend, and in addition the directors have 
now been authorised to create a separate internal reserve to pro- 
tect the interests of the company against any competition that 
may arise. Such competition, the chairman explained, ‘‘ ofa ve 

serious and important character, was now well-nigh at their door.” 

An important new colliery is being opened at Astley, near 

Bedworth, in Warwickshire, and about five miles from Coventry. 

It is on the estate of Mr. F. A. Newdegate, M.P., and the first 

sod has been cut this week. Boring operations, carried out by 

Vivian’s Rock Boring and a Company, Limited, have 

disclosed a splendid bed of coal, and it is computed that 1500 acres 

of an average thickness of 18ft. are available for working. Under 
the engineering of Messrs. S, and L. Bailey, Birmingham, two fine 
shafts are being sunk to a depth of 500 yards, and of a diameter of 
16ft. in the clear, The shafts will be the largest in Warwickshire, 
and will allow of the passage of 10,000 tons of coal weekly. The 
work of sinking has been entrusted to Mr. E. Ward, of Sheffield. 

A branch railway of two miles’ length is to be constructed to 

connect the colliery with the London and North-Western Railway 








and the Coventry canal, and altogether the venture seems likely to 
prove a notable one, 


———= 
The Light Railways Commission have just held an inquiry at 
Newcastle-under-Lyme into the application of the British Blecteiat 
Traction Company, Limited, to construct additional tramways f 
the Potteries and Newcastle district. The company propose te 
adopt a 4ft. gauge, and overhead electric traction will most prob 
ably be the motive power employed. The application was op ; 
by the North Staffordshire —— Company, on the grounds f 
competition and that the proposed lines were not necessary, Most 
of the local authorities in the district concerned, however, approved 
the application. Lord Jersey said the Commissioners were unapj 
mous in thinking the order should go on, but it must be dependent 
upon the clauses being drafted in a way satisfactory to all parties 
The Commissioners would not sanction compulsory running powers 
over any other tramway company’s lines, but would not object to 
any agreement between the promoters and existing companies, 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester, — The indications I have recently noted of g 
weakening tendency in the iron market here, have, since my las 
report, become much more pronounced. The giving way in prices 
is not now confined to speculative merchants, and “hear” 
operators, but makers find themselves unable to maintain the 
position they have for some time taken. The opinion, however 
still prevails generally in the market that the present depression jg 
not likely to be more than temporary, and certainly there has been 
no retrograde movement in the iron-using trades to sufficiently 
account for the fall in prices. In some directions, as I hays 
previously pointed out, there isa quieting down as regards the 
weight of new work giving out amongst engineers, but this has no 
appreciable effect upon the general activity throughout the trade 
which is fully maintained upon orders in hand, which will keep 
most of the engineering firms fully going well over the year, No 
doubt pending labour disputes at home, and a somewhat disturbed 
outlook abroad, have contributed towards unsettling prospects for 
the immediate future, and these have been taken full advantage of 
by the powerful ‘‘bear” element in speculative iron me 
which has been further assisted by recent considerable importations 
of American pig iron. 

The Manchester Iron Market on Tuesday brought together 
about an average attendance, but there was again a general 
sluggishness of demand both for raw and manufactured material, 
consumers being just as indifferent about placing further orders 
as makers were very recently about entertaining new business, 
In pig iron buying continues extremely slow, and makers have at 
length been compelled to follow the downward movement in 
warrants. For local brands quotations remain nominally un. 
changed, but both Lincolnshire and Derbyshire makes are 
lower. The official list prices for Lincolnshire have been 
reduced 1s. per ton, and for foundry numbers now range 
from 45s. 6d. to 46s, 6d., with 49s, to 50s. about the average 
figures for Derbyshire foundry, net, delivered Manchester, and 
Lincolnshire forgeiron, delivered in the finished iron-making centres, 
obtainable at about 44s. net. For good-named foundry Middles. 
brough makers in some cases still quote 50s. 4d., but this figure is 

uite out of the market, ordinary brands being obtainable without 
difficulty at 48s, 10d. to 49s. 4d. net, delivered by rail Manchester, 
and 48s, is now about the quotation at docks. Scotch iron is also 
easier, and both Eglinton and Glengarnock can be bought through 
merchants at 48s. to 48s, 3d., delivered Lancashire ports, and 
50s. 3d. to 50s, 6d., delivered Manchester Docks. It is now 
recognised in most quarters that the shipments of American pig 
iron to this country have largely contributed towards weakening 
the market, and some low prices are just now being quoted, 47s, 6d, 
net > general quotation for foundry qualities at the Man- 
chester Docks, whilst forge descriptions are reported to have 
been offered at about 44s,, delivered finished iron-making districts, 
although 47s, would seem to be about the price that manufacturers 
have recently been paying, 

In the finished iron trade makers hold firmly to their recent 
quoted rates of £6 for Lancashire and £6 5s. for North Stafford- 
shire bars, delivered here, but they are being undersold in the 
open market by merchants, who are offering Lancashire bars at 

5 17s. 6d., and manufacturers consequently are not just now 
booking any great weight of new orders. Sheets and hoops are 
only in slow demand, with prices unchanged. 

Generally a rather easier tone is reported in the steel trade, and 
ordinary foundry hematites do not average more than about 6(s., 
less 24 ; billets have to be cut low in face of American competition, 
local makers would accept about £4 13s. 3d., whilst it is reported 
that American billets can be bought at about £4 5s. delivered 
Warrington. Bars are steady at £6 5s., but boiler plates are with- 
out improvement, under £6 10s. being still taken by some of the 
Scotch makers, whilst local plates are quoted £6 12s. 6d. to £6 lbs., 
delivered in this district. An exceedingly strong tone is main- 
tained in the metal market, and during the past week manufac- 
turers have had under consideration the advisability of advancing 
prices upon both brazed brass and copper tubes and copper plates, 
but any upward move is being held in abeyance for the present, 
They are, however, very cautious about quoting on the existing 
basis of prices, 

An interesting discussion has been going on in the Manchester 
Press on the question of foreign competition and our patent laws, 
which was brought under the notice of the Manchester Chamber of 
Commerce by Mr. Ivan Levinstein, who advocated that no inven- 
tion should be granted protection unless the patent were worked in 
this country. Sir W. H. Bailey, in commenting upon Mr. Levin- 
stein’s suggestion, writes that such a proposal was so reasonable 
that it must be a wonder to many why they had failed in rousing 
our Legislature to a proper sense of its duty to our commercial 
interests, and especially to the interests of the working classes. 
The bye-products of the gasworks of the kingdom were sent 
abroad by thousands of tons, and employed many thousands of 
workmen in Germany and other countries, and this stuff was sold 
back to us by the ounce. He did not object to a patentee receiv- 
ing the reward of his labour, but in many cases patents had been 
granted for the most vague and shadowy improvements ; but, 
backed by large capital, no small chemical manufacturer dared 
question the monopoly, and we stood as a commercial community 
convicted of voluntary servitude to stereotyped conditions of our 
own invention, legalised by process of law. 

During the past week I had an opportunity of inspecting, at 
Messrs. William Rose and Co.’s Metropolitan Works, Salford, 4 
couple of steam fire-engines they had just completed, according 
to a new design, for the King’s Norton District Council. In 
these engines, each of which has a capacity for delivering 350 
gallons of water per minute, special attention has been devoted to 
simplicity of construction, and the arrangement of the working 
parts, so that they shall be readily accessible in case of necessity. 
A not infrequent cause of breakdown in fire engines is the blockage 
of the valves by grit or other matter drawn up with the water, and 
in these new engines both the intake and discharge valves have 
been so designed that they can be readily got at for inspection 
or the removal of any foreign substance which may be interfering 
with their operation. The suction valves are placed inside the 
the stuffing -box, so that by simply unscrewing four nuts, 
the stuffiing-box casing can be drawn np, and these valves 
at once exposed, whilst to render the delivery valves similarly 
accessible the delivery box has been placed right in front, and 
the covering of this box can be readily taken away, thus allowing 
the valves to be open for inspection. In numerous other details, 
various improvements have also been introduced. Very efficient 
ee arrangements are provided, and the condensed water 
taps are all manipulated simultaneously through one lever; every 
joint is secured by a locking arrangement, so that no part can be 
worked loose. The pump is all formed of one solid gun-metal cast- 








ing, and it may be added that the plates used in the construction of 
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the boilers are throughout of Low Moor iron, and made extra thick 
durability. The boilers are also larger than usual, good 
: seneneeee - pad pt than 
~ 1} lors with small tubes, which, althou rha for 
oe oom quickly, are very liable to Seam own ph put to 
a re strain. ‘The air vessels are placed in convenient positions 
po the way, and the injector also is well away from the boiler 
ria nt the water becoming hot, whilst the gauge glasses 
to preve : . ri 
f novel design. On Tuesday, these two engines, which, 
may add, were built under the supervision of Mr, A. Tozer, 
the chief officer of the Birmingham Fire Brigade, were put 
through a trial in the presence of a number of authorities 
interested in fire brigade equipment, on the banks of the 
Manchester Ship Canal. Iu the tests made each engine threw 
single jets of water lin, and ljin. diameter to a distance of 213ft, 
and 210ft. respectively, whilst two jets of jin. were thrown 195ft., 
afterwards each engine delivered the water through four Zin. jets, 
which ascended in a line to a height of 100ft. above the ground. 
Finally the delivery pipes of both engines were coupled together, 
when a jet lin. diameter was delivered toa distance of 219ft. 
Another interesting exhibition was given by attaching the nozzle 
to the top of one of the firm’s patent fire escapes just completed 
for Liverpool, and which reaches to a height of 72ft.—the loftiest 
escape they have yet turned out, and then both engines working 
together sent a jet 1}in. diameter to a distance of about 200ft. 
from the ground. Daring my visit to the works I had an oppor- 
tunity of inspecting other specialities of the firm, including various 
types of fire escapes and a powerful bucket-and- plunger pump fire 
engine, & noticeable feature of their engines being the great care 
devoted to every detail to secure strength and durability, and the 
high-class finish throughout. They have alsoat their works a very 
complete plant for weaving canvas hose pipes, for which specially 
designed machinery of their own has been put down. 

‘After an extensive course of experiments, Messrs. W., ‘I’, Glover 
and Co., of Salford, are introducing a new electrical resistance 
wire—the ‘‘Roestene”—which is specially adapted for large 
currents, as it can be raised to a very high temperature without 
permanently changing in resistance. Tho special feature of this 
wire is that its resistance is about forty-five to forty-six times that 
of copper at 15 5 deg. Cent., whilst its weight is 0 917 times that 
of copper. ‘The new alloy has a temperature coefficient of 0°11 per 
cent. per degree Cent., and is very easy to solder or braze, whilst 
it can be supplied covered in silk, cotton, or non-ignitable material, 
or ic any other manner which may be found desirable. The firm 
bas elso made arrangements to supply insulating cement for 
electrical heating apparatus, &c. This cement has a high melting 
point aad a coefficient of expansion very similar to that of iron. 
It sets very quickly, so that in making electrical heating apparatus 
the wires can be readily cemented down as they are got into 

ition. 

The coal trade continues to quiet down, and it is becoming in- 
creasingly difficult to keep pits on full work, stecks here and there 
accumulating both in round coals and engine fuel. House coals 
are only in limited request, but prices are without quotable change, 
the only easing down being in some of the best descriptions, which 
have receded slightly from the top prices that were being quoted 
during the winter months. A fair demand is still reported for 
the lower qualities of round coal for iron-making, steam, and 
general manufacturing purposes, but with more plentiful supplies 
offering in the market prices are barely maintained at late rates, 
good quantities of steam and forge coals only in exceptional cases 
averaging more than about 63s. at the pit. Engine fuel also con- 
tinues plentiful, and where collieries have to get rid of surplus 
stocks low prices are taken for clearance sales ; but quoted rates 
generally are unchanged, averaging 3s. to 3s. 6d. for common, 33, 9d. 
to 4s, 3d. for medium, up to 4s, 6d. and 4s, 9d. for best qualities 
at the pit mouth. 

There is a fair demand for shipment, but prices are rather low, 
common steam coal being obtainable at 7s. 6d., with better quali- 
ties quoted about 8s., delivered at the ports on the Mersey. 

Barrow.—The hematite trade has shown rather a weaker tone 
during the past few days. Makers have booked but little new 
business, but they have no need of new orders, as they are well 
sold forward, and have their hands so full that they can afford to 
wait until the lull in the market has passed away, as they have 
plenty of evidence afforded on every hand that the demand must 
return soon in order to ensure regularity of supplies to consumers 
of pig iron, whose engagements are more fully made than are those 
of smelters generally. Warrant iron is easier at 48s. 11d. net cash 
sellers, 48s, 104d. buyers. Makers have reduced their quotations 
to 51s, per ton net f.o.b, for Bessemer mixed numbers. Stocks of 
varrant iron have been further increased during the week by 930 
tons, and now stand at 298,229 tons, being an increase since the 
es of the year of 2283 tons. Thirty-six furnaces are in 

ast. 

Iron ore is being raised on as large a scale as is possible with 
the present facilities at command, but the requirements of smelters 
are far from being met, and Spanish ores are therefore liberally 
imported. l’rices remain firm at 12s. for native ores net at mines, 
and 15s, 6d, for Spanish sorts net at West Coast ports. 

Steel rails are in fair request, and, of course, makers are already 
very busily «employed on the orders in hand. Prices remain steady 
at £4 12s, 6d. per ton net at mines, Ship plates are in better 
inquiry, and other descriptions of shipbuilding material command a 
good market, Billets, hoops, and merchant qualities of steel are 
in very full request. 

Shipbuilders and marine engineers are fairly well off for orders, 
but new work will soon be needed if the usual activity at the 
Barrow yard is to be maintained. It is reported that one new 
order has been booked during the week, but it requires official 
confirmation, Other new work of importance is pending. 

_Coal finds a steady market, but low prices are still ruling, and 
likely to do so, so long as colliery proprietors so keenly compete 
en each other, Coke is brisk, in large consumption, and at full 
rrices, 

_ Shipping is again busier. During last week the exports of pig 
iron from West Coast ports reached 8145 tons, and of steel 6073 
tons, as compared with 6573 tons of pig iron and 6241 tons of 
steel in the corresponding week of last year, making an increase of 
1572 tons of pig iron and 3100 tons of steel. The exports of pig 
iron this year have reached 59,452 tons, and of steel 66,072 tons, 
4s compared with 48,073 tons of pig iron and 49,683 tons of steel 
in the corresponding period of last year, an increase of 1379 tons 
of pig iron and 6389 tons of steel. 

The funeral at Barrow on Wednesday of Mr. A. Blechynden, 
Gzneral Manager of Messrs, John Penn and Co.’s engineering works, 
*reenwich, who died suddenly at Blackheath on Saturday last, 
Was attended by a vast concourse of mourners, a worthy tribute 
a high esteem in which he was held at Barrow, where from 
oe to 1895 he held the post of manager of the Naval Construc- 

and Armaments Company, and produced some of the finest 
— ever mg into either Admiralty or ordinary commercial 
wee Ir, Blechynden, who was 47 years of age, had made his 
bee © the front of engineering science, and his death cannot but 
regarded as a great loss to the engineering world. 
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THE SHEFFIELD DISTRICT, 
, (From our own Correspondent.) 

ann GH there has been during the last week rather a 
i ed demand in the coal trade, and in several instances a 
ot te the output has gone to stock, the pits in the South 
ian ire district continue to work good time, the average being 
tehaar” . week at present, while in several cases six days are 
duelaw th 8 a rule, a heavy tonnage of hard coal is thrown down 
avoided rv Winter months, but this has for the most part been 
at the Mone. the present season. There are less accumulations 

collieries than is customary at the end of the second month 


of the year. The London demand for house coal has been well 
maintained, but the requirements for the Eastern Counties have 
been somewhat reduced, and the local business is not quite 
equal to what it was. A reduction of 6d. per ton was noted 
in the official quotations in the metropolitan market during last 
week, That may be taken as an indication that housebolders 
and merchants are buying from hand to mouth, and the expecta- 
tion that the moment coalowners show signs of weakness they may 
obtain supplies at lower rates. At present these hopes are not 
being realised to any extent, such concessions as have been made 
applying to special lots, which it is desired to clear off. Quotations 
are in the main fully maintained, and the quotations stand at 
former rates. Best Silkstones are fetching 8s. 6d. to 9s. 6d. per 
ton ; ordinary, from 7s. 6d. perton ; Barnsley house, 83, to 9s. per 
ton; thin seam coals from 7s. per ton; nuts from 6s, to 7s. per 
ton. In steam coal it is usual at this time of the year, when the 
Baltic ports are closed, for hard coal to be stocked at the pits. At 
present there are practically no accumulations, and the demand is 
fully kept up. Such a gratifying feature of the steam coal trade 
in the second month of the year is due to the export having 
been more satisfactory than at the corresponding periods 
of previous years, as well as to the increasing requirements 
of the ironmasters, whose call for coal has been very steady. 
A favourable opinion is entertained as to the future of the 
trade, and — values are in many quarters confidently 
looked for. The railway companies are taking a full ton- 
nage. Barnsley hards are making 7s. to 7s. 6d. per ton, while 
secondary qualities are in brisx request at 6s. per tonand upwards, 
Gas coal, which is in large demand, remains at 6s. to 7s. per ton. 
An improvement in values is, however, being obtained. Although 
July is a long way off, prices, in view of next contracts, have gone 
up from 6d. to 1s. per ton ; and it is at these higher rates that 
further supplies must be arranged for. A steady market is 
reported for engine fuel of all qualities, values remaining steady 
at old quotations. Engine nuts, 53. to 6s. per ton; screened 
slack, from 4s. per ton ; pit slack, from 23, to 2s. 6d. per ton. In 
coke a very extensive business is being transacted at 8s. 6d. to 
9s. 6d. per ton for ordinary sorts, and washed cokes make up to 
12s. per ton, 

The heavy industries of the town continue to be well employed, 
more especially in the railway material, engineering, and boiler- 
making branches. Marine shafting is being largely produced. 
War material is also in considerable request, although the daily- 
expected orders for armour plates required by the British Admiralty 
have not yet come to hand. It is stated that the authorities are 
waiting for the completed results of the experiments which have 
been made in the United States. The first portion of the new work 
for the Admiralty programme was placed with one local firm some 
months ago, and the delay in placing the other portions is put down 
to this account, it being, we hear, the desire of the Admiralty to 
have, if possible, something even better than what is now produced. 
In the Sheffield district there is talk of nickel steel plates probably 
becoming the armour of the future. Significant proof of the vitality 
of the heavy industries is the fact that extensions are going on 
very largely in most of the principal East-end establishments, where 
the productive capacity is hie very ag increased. 

Hematite pig iron is now at 60s. for West Coast and 59s. for 
North-East Coast; common forge iron, about 41s. 6d., all at 
Sheffield. 

In the lighter industries of the city there has been rather less 
doing during the last few week. Orders are coming in very slowly 
in the cutlery and white metal branches, and as ‘the lines” 
brought over from last year have been pretty well cleared off, 
there will be lack of employment for the workers unless trade 
rapidly picks up. The special demand for expensive goods in 
commemoration of the Diamond Jubilee of her Majesty is not 
likely to be important. In 1887 our manufacturers prepared very 
elaborately what were known as ‘‘ Jubilee goods,” but the demand 
was not at all equal to what was anticipated ; in fact, if it had not 
been for the excessive loyalty of the Colonies in their requirements 
for such goods, local manufacturers would have suffered very 
heavily. 

A somewhat serious fire occurred on Sunday morning at the 

Hecla Works—the Hadfield Steel Foundry Co,, Ltd. A very 
exaggerated account of the damage was freely telegraphed to the 
newspapers, but the loss was confined to only a portion of this large 
and important establishment, and, although it will amount to 
several thousand pounds, it has not materially interfered with the 
business carried on, or in the provision of the shot and shell of 
smaller calibre, which were manufactured at this particular part of 
the works, 
How prosperous the year 1896 has been is now being abundantly 
indicated by the reports of public companies connected with the 
iron, steel, and cutlery trades. Messrs, Vickers, Sons, and Co., 
Limited, the substance of whose report report appeared in THE 
ENGINEER last week, held their annual meeting on the 24th inst., 
Mr, 'l’. E. Vickers, J.P., the chairman, presiding. The report and 
statement of accounts were adopted. The dividend is 15 per cent., 
being at the same amount as last year, carrying forward £42,261. 
The chairman stated that the total cost of acquiring the Naval Con- 
struction and Armaments Company, Barrow, including the free- 
hold site, which was to be bought from the Duke of Devonshire, 
would be £430,000. The shareholders in the Naval Construction 
Company would be paid in cash at the par value of their shares. 
The money required for this purpose would be raised by means of 
debentures, which would be issued through London bankers, with 
a priority of allotment to shareholders. Mr. Edwin Gray and Mr. 
Douglas Vickers were re-elected directors. 

The twenty-sixth annual meeting of the shareholders of Messrs. 
Joseph Rodgers and Sons, Limited, cutlery manufacturers, was 
held on the 23rd inst., when the usual dividend—12} per cent. for 
the year—was declared and confirmed. Mr. Joseph Ruston, 
J.P., D.L, and Col. Edward Snow Watson, both of Lincoln, 
were re-elected directors. Brown Bayley’s Steel Works, Atter- 
cliffe, again pay 20 per cent. for the year on the original £10 
shares, and 124 per cent. on the new shares of £5 each. The 
Midland Iron Company pays 7} per cent., the directors reporting 
that there has been an increased demand for iron manufactures 
at better prices, and they regard the outlook for the present year 
as favourable. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE most absorbing subjects of attention in this district at present 
are the labour troubles that have sprung up, not only in the ship- 
building and engineering industries, but also in connection with the 
pete service ; this last, in fact, almost overshadowing the other 
difficulties, as it practically affects all branches of commerce in the 
district, causing a curtailment of business all round. The detri- 
mental effect upon trade has been all the more keenly felt as no 
opportunity was afforded the manufacturers and other freighters 
to prepare for the stoppage, and so mitigate its inconveniences, for 
the men struck work without giving notice and entirely dislocated 
traffic. Such high-handed and overbearing tactics as the strikers 
have adopted have undoubtedly alienated the sympathies of the 
general public from them, more particularly as the public are keen 
sufferers from this conduct, seeing that not only the goods traffic 
but also the passenger traffic has been sadly interfered with this 
week, the regular service being suspended in the Tyne and Wear 
districts, and the North-Eastern Railway Company has run 
its trains at such times as have been found practicable. 
The en gave notice on Tuesday to tbe local colliery 
owners that it could not guarantee to get coals down to 
the docks and shipping places; and where they have been 
got down they could not in all cases be loaded for the Staith- 





ness at Tyne Docks and Dunston—the North-Eastern ana 
shipping places—have made common cause with the strikers, e 


inception of the strike was due to seven rolleymen at the Forth 
Goods Station, Newcastle, who on Saturday morning last did not 
turn out at five o’clock as they had been ordered to do, and 
when they did put in an appearance at seven o’clock they were 
suspended from duty for disobeying regular orders. Thereupon 
the other men in the goods department refused to continue at 
work, and since then large numbers of Y gpice signalmen, guards, 
engine drivers, &c., in passenger and goods departments have 
struck work without notice, ignoring altogether the inconvenience, 
loss, and annoyance resulting to the unoffending general public 
and to their fellow-workmen employed in the various industries 
carried on in the district. It is evident that the suspension of the 
rolleymen has been only a pretext, and that each section of men is 
availing itself of the opportunity to endeavour to force from the 
railway company concessions which under ordinary circumstances 
they could not obtain. The leaders of the men have in their 
communications with the representatives of the company adopted 
a very peremptory and unconciliatory tone. The manifesto of 
the men claims that victory is already assured to them. The 
leaders say that this is the climax of the agitation which has been 
going on for some time for improved conditions of service. The 
consequences of the strike to the commerce of the district prcmise 
to be very grave. and business is to a large extent paralysed. 

One labour difficulty, which was very threatening last week, has 
been adjusted. The labourers and other unskilled men at the 
shipyards demanded a 10 per cent. advance of wages, and 
determined to strike if this were not conceded. The employers 
offered 5 per cent., which the men accepted, and decided to 
continue at work. About 13,000 men were concerned in this 
dispute. Butit is probable that they will have to cease work after 
all, for the engineers at the shipyards on the North-East Coast 
have come out on strike to enforce their claim for an advance of 
2s. on time and 10 per cent. on piece, and also in sympathy with 
the Amalgamated Smiths, some of whom struck work and others 
were locked out by the employers. The question of the wages of 
engineers in engineering establishments in the North - East of 
England is also under the consideration of masters and men, the 
latter requiring advances on time and piece, and also en 
amendment, in relation to the overtime question. On Tuesday, 
at a conference, the employers made an offer to the representatives 
of the Amalgamated Society of Engineers, and this is to be 
placed before the men, their decision to be communicated to tke 
employers at another conference, which will take place early next 
week, The details of this offer have not yet come out, but there 
is a probability that this dispute at least will be amicably arranged. 
On account of the difficulties with regard to labour in the ship- 
yards, the manufacturers of steel plates and angles have in several 
eases had instructions to phewneed deliveries to local yards, but, 
having plenty of orders for other districts and for export, they are 
as yet keeping their mills in full operation. At the Walsingham- 
street Works there has been a strike of the gas producers for an 
advance of wages; part of this has been granted, and the men 
have resumed operations, 

Trade is detrimentally affected, not only by these labour diffi- 
culties, but also by the political complications, and a'so by the 
reports that are in circulation relative to American competition in 
the rail trade. There can be no doubt that in regard to the latter 
there is a great deal of exaggeration. It was reported from 
America that the London and North-Western Railway Company 
had ordered 50,000 tons of American rails, but such a rumour 
carried contradiction on the face of it, for the London and North- 
Western Company has its own steel rail mills at Crewe, {capable 
of turning out 1 tons a week. It was then stated that another 
leading company was the buyer, but in the first place there is no new 
work of — importance being undertaken by any British railway, 
and the rails needed now are only those required for repairs and 
renewals, and such a heavy quantity as that referred to above 
would scarcely be bought for this purpose. Moreover, it is reasor- 
able to suppose that a British railway company would not have 
bought in America without first asking the leading British rail 
manufacturers for quotations, especially when such a large quan- 
tity was in question, and such inquiries have not been made. 
There can be no doubt that there is a good deal of ‘‘bunkum” in 
the reports telegraphed from the States, as to the success of 
American competition in rails in this country. It is not to be 
denied that they are sending considerable quantities of billets, rods, 
and bars to Lancashire and the Midlands, and partly on this 
account one of our leading North of England steel works is only 
running four days per week. Nothwithstanding the American 
competition, North of England steel manufacturers keep their 
poe of heavy steel rails at £4 12s, 6d. net at works, and billets at 

4 7s, 6d. 

There is not much doing in the pig iron trade, both sellers and 
buyers being afraid to operate in the present unsettled state of the 
labour market, but prices have recovered a little from the low rates 
of last week At the close business in No, 3 Cleveland G.M.B. 
pig iron was done at 40s. for prompt f.o.b. delivery, but the sellers 
were merchants, and makers refused to accept any such figure, 
and simply looked on, letting merchants undertake the little 
business that was passing, as 41s. was their price. Cleveland war- 
rants on Monday touched a lower price than has been known since 
the middle of October—39s. 7d. cash, this showing a decrease from 
the best price of this year—4ls. 9d. on January 13th—of 2s. 2d. 
per ton. But by Wednesday there was a recovery of 94d. in 
warrants, and, and makers’ iron in merchants’ hands was raised to 
40s. 6d. The stock of Cleveland iron in Connal’s warrant stores 
on Wednesday evening was 171,878 tons, or 4653 tons increase this 
month. The prices of the lower qualities of Cleveland iron are 
more firmly maintained because of their scarcity, No. 4 foundry 
being at 40s., grey forge at 393. 9d., and mottled and white 39s. 6d. 
Pig iron exports are much above a February average ; from the 
Cleveland district up to Wednesday night they reached 75,035 
tons, against 56,888 tons last month, and 56,784 tons in February, 
1896 


The demand for Cleveland hematite pig iron is quiet, and mer- 
chants are taking lower prices than makers are prepared to accept, 
buying warrants to enable them to carry out their contracts. 
Producers hold to 50s. and even 51s. for mixed numbers, but 
merchants bave been selling at 49s., but are now asking 49s. 6d. 
The stock of hematite in Connal’s stores on Wednesday night was 
107,969 tons, a decrease of 10,296 tons this month. Rubio ore is 
somewhat easier in price, as is also coke. 

The finished iron and steel industries are well employed, but few 
fresh orders are forthcoming. Prices, however, are maintained, 
but consumers are not willing to give them, preferring to wait in 
order to see if the suspension of shipbuilders’ orders brings about 
an easing of quotations, The plant of the Wear Steel Co., st 
Castletown Works, Sunderland, is shortly to be sold by auction. 
It was in use only eighteen months, and includes six 23-ton steel 
furnaces, as well as plate and bar mill machinery. Col. Ropner, 
shipbuilder, Stockton, has offered £2000 towards purchasing Pem- 
berton House, Middleton, St. George, near Darlington, as a per- 
manent convalescent home for working class patients from Stockton 
and Thornaby. The death is reported this week of Mr. Edwin 
Graham, of the firm of Osbourne, Graham, and Co,, shipbuilders, 
North Hoylton, Sunderland. 

The Redheugh Bridge, at Newcastle, which was opened in 1871, 
is to be reconstructed at a cost of £80,000, by the firm of Sir Wm. 
Arrol and Co. The bridge will not be closed to foot passengers 
during the reconstruction. The question of erecting a new high- 
level bridge between Pilgrim-street, Newcastle, and Gateshead is 
still attracting attention, and it is stated that if the Corporations 
of the two towns do not take the matter up itis likely that private 
enterprise will carry out the work. 

The traders of the Hartlepools are dissatisfied with the extent of 
the improvements which the North-Eastern Railway Company 
proposes to make there, and on Tuesday a conference of repre- 
sentatives of the Hartlepool and West Hartlepool Corporations, 
the Shipowners’ Society, and the Hartlepools Chambers of 





Commerce was held to discuss the improvements that should be 
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made. These include the straightening of the deep water entrance 
to the harbour ; a new fish harbour ; a new entrance to Victoria 
Dock, 65ft. wide and 26ft. deep ; and the deepening of the dock 
to accommodate ships up to 6000 tons deadweight ; a new dock in 
the Slake, with entrance 85ft. wide and 33ft. to 35ft. depth of 
water ; reconstruction of the Central Dock ; widening the entrance 
to No, 4 graving dock, so as to accommodate an ironclad at the 
western end ; laying the Jackson Dock to the coal dock ; the con- 
struction of a new railway station at Hartlepool, &c. A committee 
is to be appointed to mature a scheme to be submitted to the 
directors of the North-Eastern Railway Company by a deputation. 
It was resolved that the needs of the port require much better 
facilities for its trade, and its shipbuilding, engineering, coal and 
timber traffic, than at present exist, and the North-Eastern Railway 
Company are to be urged to take prompt action to remedy present 
deficiencies, 

The directors of Messrs. Bolckow, Vaughan, and Co., Limited, 
Middlesbrough, &c., at their meeting in London, on Wednesday, 
decided to recommend to the ordinary shareholders the payment 
of a dividend at the rate of 5 per cent. per annum for the year 
ended December 31st last, less the interim dividend paid in 
October last. They also recommend the expenditure out of the 
profits of the year of £35,000 on new plant, and the addition of 
£40,000 to the reserve fund, carrying forward £51,112. The 
above-named interim dividend was at the rate of 2 per cent. per 
annum. The dividend for 1895 was 3 per cent. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE a, we pig iron market has been unsettled, but in the 
main rather better prices have been obtained for warrants. Indeed, 
in view of the different causes for lack of confidence, it is remark- 
able that the market showed so well, especially in the early part 
of the week. The report of increasing American competition cabled 
a few days ago was calculated to produce a bad effect, for 
although the large sales reported there for Europe consist for the 
most part of steel rails, with which Scotch manufacturers have 
scarcely anything to do, it is apparent that whatever diminishes 
the orders of the English works must indirectly affect the trade in 
Scotland. The disturbances in the labour market are likewise 
sufficiently disturbing. On the other hand, whatever sympathy 
may be felt for Greece, the assurance that the Great Powers are 
acting with complete unaminity has certainly had a good effect in 
the markets. A considerable quantity of pig iron changed 
hands in the last few days. Business was done in Scotch warrants 
from 45s. 103d. to 46s. 2d. cash, and 46s. Ojd. to 46s, 4d. one 
month. Cumberland hematite was quiet at the opening, but 
subsequently a fair business took place at 48s. 8d. to 49s, 1d. 
cash, and 48s. 104d. to 49s, 6d. one month. Middlesburgh 
hematite was done at 48s, 8d. for delivery in eighteen days, and at 
48s, 2d. to 48s. 84d. cash, and 48s, 5d. to 48s. 11d. one month. 
The demand for ordinary Cleveland pig iron has shown consider- 
able improvement, and the transactions have taken place at 
39s. 5d. to 40s. cash, and 39s. 7}d. to 40s. 24d. one month, 

The output of pig iron is fairly maintained, there being one furnace 
less in blast. The output of hematite pigs has beengradually decreas- 
ing in the last few weeks, the explanation of this being the difficulty 
thathas been experienced in obtaining supplies of Spanish ore except 
at higher prices than the smelters feel justified in paying in the 
— state of trade. The cost of bringing the ore to the Clyde 

as been reduced in the last few days by a return to more mode- 
rate freights, and this may possibly induce the makers in Scotland 
to maintain the output of hematite pigs at its present rate. There 
has certainly been a disposition of late to purchase Middlesbrough 
hematite more freely for use in Scotland, and its prices are in 
favour of its increasing use. The price of Scotch-made hematite 
is 53s, delivered on rail trucks at the steel works. Two furnaces 
have been withdrawn from the manufacture of hematite, but an 
additional one has been placed on the manufacture of ordinary 
iron, and there are now 40 making ordinary, 35 hematite, and 
6 basic iron, the total of 81 furnaces now in blast comparing with 
79 at this time last year. 

The prices of Scotch makers’ pig iron are 6d. to 1s, per ton 
lower. Govan and Monkland, f.o.b. at Glasgow, Nos. 1 are quoted 
47s, 3d.; Nos. 3, 46s.; Carnbroe, No. 1, 47s. 6d.; No. 3, 46s. 3d.; 
Summerlee, No, 1, 51s. 6d.; No. 3, 48s. 6d.; Calder, No. 1, 52s.; 
No. 3, 48s. 6d.; Gartsherrie, No. 1, 52s. 3d.; No. 3, 49s.; Coltness, 

Vo. 1, 53s.; No. 3, 49s.; Glengarnock, at Ardrossan, No. 1, 
50s. 6d.; No. 3, 46s. 6d.; Eglington, No. 1, 48s. 9d.; No. 3, 
46s, 9d.; Dalmellington, at Ayr, No. 1, 48s. 6d.; No. 3, 46s. 6d.; 
Shotts, at Leith, No. 1, 52s.; No. 3, 49s, 6d. per ton. 

The shipments of Scotch pig iron are rather better than in the 
last week or two, but still leave much room for improvement. 
They amounted to 4541 tons, against 7332 in the corresponding 
week of last year. There was despatched to Australia 760 tons, 
South America 130, India 85, France 126, Germany 130, Holland 
340, Belgium 130, Spain 20, China and Japan 80, other countries 
320, the coastwise shipments being 2400, against 5623 in the corre- 
sponding week of last year. 

The imports of English iron into Scotland from the East Coast 
are increasing, and for the past week they were 11,400 tons, an 
increase of tons, 

Finished iron has been quiet, the demand having fallen off con- 
siderably in the last few weeks. Makers are of opinion that the 
reaction is not likely to be of long duration, as it is supposed to be 
largely due to the depression in warrants, and therefore likely to 
pass away as the pig iron market recovers. The steel works are 
well employed, chiefly in shipbuilding material. 

In the coal trade there is a better feeling generally, the demand 
being good both for home use and export. e week’s shipments 
have been 129,004 tons, compared with 127,342 tons in the preced- 
ing week, and 121,925 tons in the corresponding week of last year. 
Prices are steady, main coal being quoted at Glasgow Harbour, 
6s, 9d.; ell, 7s. to 7s. 3d.; splint, 7s. 6d.; and steam, 8s, per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE close of last week witnessed a fairly strong steam coal trade, 
and firm retention of prices. The beginning of this week, to use 
the expression of a gentleman on ’Change, Cardiff, things were 
unaccountably flat, and prices for prompt shipment drooped about 
3d. per ton. One would have thought that the gravity of the 
Eastern question upon which the ‘‘ Powers” are sitting in judgment 
would have prompted more business, and the only conclusion one 
can draw is that the marked unanimity of the Powers yields con- 
fidence in a peaceful solution. If one only kept aloof, conditions 
would change rapidly. There is also the fact to be considered 
that coaling stations are fairly stocked. 

This week substantial cargoes of steam coal, exgeeding 4000 
tons, left Cardiff for various destinations, Rio de Janeira, Las 
Palmas ; and some large ones to Marseilles, Genoa (6800 tons), 
Buenos Ayres (4500 tons), and Constantinople. The demand for 
dry coal has fallen off materially, and the semi-bituminous coals 
~ en for shipment at Cardiff, have been rather slow 
of sale. 

Swansea coal trade has been fairly good, and about an average 
shipment took place last week. Newport totals were 58,934 tons 
to foreign and 22,788 tons coastwise. Mid-week prices on ’Change, 
Cardiff, this week were as follows:—Best steam coal, 10s. 6d. to 
10s. 9d.; seconds, 10s, to 10s, 3d.; drys, 9s. 6d. to 9s. 9d.; best 
Monmouthshire, 8s, 9d. to 98. 9d.; seconds, 8s. 74d. House coal 
keeps very firm, and in all probability coalowners have yet a good 
month’s trade on hand before the usual signs appear indicating 
that the close of the season has begun. Latest Cardiff prices are: 
—Best households, 10s, 6d, to 1ls,; No, 3 Rhondda, 11s, to 








lls, 3d.; brush, 93. 9d. to 10s.; small, 8s. to 8s. 6d.; No. 2 Rhondda, 
8s. 9d. to 9s.; through, 6s. 9d. to 7s.; small, 5s. to 5s. 3d. 

Swansea prices:—Best anthracite, lls. to lls. 6d.; second 
quality, 9s. 6d. to 10s.; ordinary large, 8s. to 8s, 6d.; culm, 
3s. 6d. to 4s. Steam coals: Large, 9s. 6d. to10s.; seconds, 83. 9d. 
to 9s. 3d.; bunker, 7s 9d. to 83.; small, 4s. to 4s. 6d. Bituminous 
coals: No. 3 Rhondda, 10s. 3d. to 10s. 9d.; through coal, 93. to 
93. 6d.; small, 7s. to 7s. 9d.; No. 2 Rhondda, 93. to 9s. 6d.; 
through, 7s. 6d. to 8s.; small, 5s. 9d. to 6s, 

The small steam coal market is stiffening, and a good demand 
setting in at Cardiff. Patent fuel at that port is also subject to 
brisk inquiry, prices 10s, to 10s. 6d., and some large cargoes have 
been despatched, one of 2600 tons to Rio. 
was 6735. 

At Cardiff there is an excellent demand in coke from home trade ; 
foreign has slackened. Prices are well maintained. Pitwood is 
coming in abundantly, chiefly from France, and prices are not so 
strong, 16s. being about the highest figure at Cardiff, 17s. to 
17s. 6d. Swansea, 

Freights at Cardiff continue firm, especially those for higher 
Mediteranean. No alteration in French, Spanish, or coasting 
rates. 

Satisfactory reports are to hand of the output at Felinfrau, and 
Grargola Collieries, also of Dowlais, Cardiff, and the ironworks’ 
collieries generally. 

The tin-plate trade in the Swansea district has been exceptionally 
busy, and the comment on ’Change this week was consequently 
very gratifying tohear. The total shipment last week was 50,000 
boxes in excess of the quantity sent in the corresponding week of 
last year. The upward bound in American business was quite the 
feature of the week, the clearance exceeding 20,000 tons, and in 
addition another good ‘‘line” was an excessof 2000 tons, also 
to the East. What with improved American business, a steady 
Russian trade, and the new openings to the East, there is 
decidedly a more hopeful outlook in the trade. Last week the 
total shipments of plates amounted to 63,419 boxes, while the 
receipts trom works only totalled 39,989 boxes. Total stock is 
down to 168,625 boxes, 

The tin-plate works are going on fairly well, the most regret- 
table case of ae Sa at the Worcester and Forest Works, 
where sad cases of absolute want are taking place. To meet this 
active schemes of a charitable nature are SF se floated, the chief 
daily newspaper of Wales advocating a sympathetic poll tax of one 
shilling per head, which would well meet the case. 

The Morriston, Midland, and Beaufort Works are fortunately in 
full drive, but the Foxhole Works have suffered from want of 
water, Landore, Bark, and Clydach are busy, and at Briton 
Ferry the whole of the tin-plate works in the mill and finishing 
department were in full force all the week. It is expected 
that the new blast furnace at Briton Ferry Works will be lit up on 
Monday. 

There has been no decrease in the arrival of iron ore from 
Bilbao, and the open weatherof late has been of great service in aid- 
ing the replenishment of stocks. Most of the principal works have 
received large cargoes during the week, and La Société Commercial 
alone received at Newport on one day over 4000 tons, Cardiff 
prices remain much the same ; best Rubio is quoted at 14s. 6d. to 
14s, 9d.; Tafna 14s, tol4s, 3d. During the week 700 tons manga- 
nese ore came to Newport consigned from Vizagapalam to the 
Pyle and Blaina Company. 

On ’Change, Swansea, this week, it was reported that pig iron 
had indicated a decline of from 9d. to 1s. This was attributed to 
temporary influences, and the impression is strong that there will 
be a speedy recovery. 

Present prices on ’Change, Swansea, iron and steel, are as 
follows :—Pig iron, Glasgow warrants, 46s. +, 46s, 2d., 46s. 1d., 
cash buyers; Middlesbrough, No. 3, 39s. 94d., 40s., 39s. 104d. ; 
hematite, 48s, 6d., 48s. 74d. ; Welsh bars, £6 to £6 2s. 6d. ; iron 
and steel plates, £6 15s. to £6 17s. 6d. Bessemer steel: Tin-plate 
bars, £4 10s. ; Siemens, £4 12s. 6d. ; steel rails, heavy sections, 
£4 12s, 6d. to £4 15s.; light, £5 12s, 6d. to £5 15s. Tin-plates : 
Bessemer cokes, 10s. 44d. to 10s. 6d. ; Siemens coke finish, 10s, 6d. 
to 10s. 9d. ; ternes, 28 by 20 C., 18s., 18s, 6d., to 22s. Block tin, 
£61 7s. 6d. to £61 10s. 

Swansea quotations iron ore are as follows:—Tafna, 14s. 6d. ; 
Rubio, 15s. ; ex-ship, cash 30 days. 

The demand for rails, billets, and bars at the leading works 
continue, 

In the neighbourhood of Dowlais at the beginning of the week 
the lines leading into the works and out-forming connection with 
the principal railways were simply gorged, accumulations of bars 
and rails being strongly in evidence. Indications are strong that, 
notwithstanding the extent and variety of the make at Dowlais- 
Cardiff, the old works are not to be allowed to fall off, and the 
latest additions of electric power, and the erection of the largest 
blast furnace in Wales, appear to be proof positive of this, 

At the Cyfarthfa Works a large make of steel rails is going on, 
and considerable additions to the Bessemer, and other departments, 
have been necessitated by the existing demand. 

One of the results of the calamitousexplosions in Welsh collieries 
is to be seen now and then in the failure or falling off in dividends. 
I note that at the eighth general meeting of the Ferndale—D. Davis 
and Sons—the sum of £2047 was directed to be applied in the pay- 
ment of a dividend at the rate of £6 per annum upon the prefer- 
ence shares of the company, and the balance, £667 2s, 5d., brought 
forward into current account. 

At the meeting of the Rhondda and Swansea Bay Company this 
week, it was intimated that the rumour of its possible Ghesspilon 
by the Great Western Railway Company, was not an authorised one. 

Sir W. T. Lewis, has given another striking proof of his 
interest in the wellfare of the working community of the Merthyr, 
Dowlais, Cyfarthfa, and Plymouth district, by bearing the expense 
of a large additional wing to the hospital, forming a new accident 
ward, This was opened on Wednesday, by the Governors of the 
Hospital in the presence of the donor. The cost of furnishing it 
has been volunteered by the Cyfarthfa and Dowlais Companies, 

The latest report of the Brecon and Merthyr Line foreshadowed 
a number of good signs in the form of additions of new coal 
business extensions, &c., all promising well for the future, 


Swansea total last week 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


To judge from accounts that are received from the various iron- 
a aad districts, an improving tendency seems to prevail all 
round, 

In Silesia the iron trade is progressing favourably, both local and 
foreign demand having further increased upon the week. The 
slight advances that have here and there been ventured in prices 
have, on the whole, been willingly accepted by consumers, and 
this, as well as the slow but steady improvement in demand, speaks 
well for the tone of the iron industry. 

For the present only few large contracts are being secured, but 
makers and manufacturers generally entertain a most hopeful view 
with regard to the development of the spring business. Plates and 
bars are very firm in price, and so are sheets. The blast furnace 
works are <a hard to raise their output, and as the demand for 
forge pig and for iron for steel making is steadily improving, and 
will continue to do so, most likely on account of the uncommonly 
active employment at the steel works, makers in pig iron may be 
— as having excellent prospects for at least a great part of 

e year. 

There is no change to be reported in connection with the iron 
business in Austria-Hungary. For structural iron a fair demand 
continues to come forward, and the trade in merchant iron is also 
reported to be a trifle better than in previous weeks, but, on the 
whole, the tone of the iron market remains dull. The majority of 
the machine factories are in tolerably satisfactory employment, 








——— 
——=—=—: 
only in a few special cases complaints have been hear ; 
ine inniiiclenheaneeet of new oak. f *ogarding 

The French iron market has continued pretty lively dur 
last few weeks ; in some departments prices have been show’ the 
fair tendency to improve, owing toa rather increasing de 
that is beginning to be generally experienced. mand 

The Belgian iron trade has maintained its former healthy positi 
current output meeting with ready demand at prices that ma, re 
generally considered remunerative. Only for some sorts of} 9 
where competition is particularly strong, export prices hayg tol is 
reduced if makers wish to do any larger business, 

The majority of the iron and steel works in Rheinland. West 
phalia are pretty regularly, but not very briskly employed the 
improvement in activity which was reported towards the middle ; 
January having here and there given place to a certain duln . 
This is to some extent due to the unfavourable weather which = 
during the last few weeks prevented all active business jn the 
building line, and has, consequently, put a stop to the brisk dema H 
that was already coming in for structural iron of all description 
Dealers show, as a rule, much inclination to purchase freely, Th : 
iron ore trade continues exceedingly animated ; in spite of a steady 
rise in output, the Siegerland ore mines are unable to cover th, 
existing demand, and imports in all sorts of foreign ore are a. 
quently very heavy. The following quotationsare at oresent ruling — 
Red minette, M. 4 p.t.; inferior sorts, M. 320 to 3:40p.t.; Nassau red 
iron ore, 50p.c. contents, M. 11 p.t., free Dillenburg. ‘The pig iron 
trade remains in a pretty lively state, the demand for the different 
sorts having been fairly strong upon the week. Nearly the totg) 
make of the third quarter of present year is reported to hays 
already been sold. Prices are firm, and perhaps inclined to rise : 
but the Pig Iron Convention has wisely deferred an official adyancg 
in quotations until the iron trade is showing symptons of a genera| 
and lasting improvement. Only iron for steel making has been 
raised M. Sar and is standing on M. 60 p.t. ; German Bessemer 
is quoted M. 67 p.t.; foundry pig. No. 1, M. 67 p.t.; No, 3 
M. 60 p.t.; basic, M. 60°50 p.t., free place of consumption ; forge 
pig, Rhenish-Westphalian and Siegerland qualities, fetches M, 5s 
to 59 p.t.; Luxemburg basic, 62f. p.t., free Luxemburg, 

Billets and blooms are in exceptionally good request. Old rails 
and scrap iron continue to be sold at very high rates ; at a late 
tendering rails were paid with M. 80 p.t. Bars are, on the whole 
in moderate request ; bars, in basic, now stand on M. 130 p.t. : the 
same in Bessemer, M. 140 to 150 p.t., free Dortmund. Dealers in 
girders have begun to fill their stores, and are buying largely; 
heavy plates are decidedly more animated than during former 
weeks, and prices have met with an advance of M. 2°50 to M. 5p, 
boilers plates now realising M. 180 p.t. ; best qualities, M, 210 pt. 
Tank plates cost from M. 142°50 to 165 p.t. An irregular empl. 
ment is going on at the sheet mills, those in the Siegerland being 
well off for new work, while the Rhenish- Westphalian sheet mills, 
as a rule, complain of an insufficient amount of orders ; especially 
foreign contracts are very scarce, and makers have to go i in 
= if they wish to obtain orders. Siegerland qualities sell at 

f. 150 to 160 p.t. Hoops are in fairly good call generally, The 
business in light section rails is tolerably satisfactory, and the 
works have hitherto well maintained the price of M. 110 to 112 pt, 
Drawn wire and wire nails are in slightly improving request, the 
latter realising M. 137 p.t., while for drawn wire M. 120 to 122 pt, 
is given. Rivets are very dull. Ihe wagon factories have received 
sundry stall orders for narrow gauge and electric railways, and 
more work is expected to come forward. Prices and demand in 
the tube business have not altered, and are weak generally, owing 
to the unfavourable weather. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 16th, 


THE crash in the steel rail market has been the topic of conver- 
sation for ten days. The Illinois Steel Company has been under- 
selling for months. A Pennsylvania mill, not satisfied with its 
scanty percentage, made this secret selling below the rate the 
pretext for withdrawing. Thereupon the house of cards fell, and 
rails tumbled from 25 dols. at Pittsburgh to 14 dols, They 
advanced to 17 dols., and are now 18 dols., and may reach one 
dollar higher. The entire trade is unsettled. The Carnegie 
interests control the situation, having all the advantage of ore and 
coke, and transportation at cost price. There is a daily rush of 
orders, and none can tell where the demand will stop, possibly not 
until it has reached nine hundred thousand tons or even more, 
Already the rail mills have sold more rails than they did all of last 
year, and the market has only opened. There is a struggle for 
orders at the out rates, but the current business is only for require: 
ments which have been pigeon-holed for several months, There is 
a great deal of poodeabed work, and if this work is pushed it wil 
alter the situation very much. A year ago it was shown that 
surveys had been made for the construction of some thirty thousand 
miles of road. If but 10 per cent. of this were built this year, the 
demand in addition to that of repairs would pretty well occupy our 
rail-making capacity, although by no means crowd it, The 
Carnegie road will be completed by August, and then rails will be 
made cheaper at Pittsburgh than anywhere on the face of the 
earth. That which next e es the attention of observing minds 
isthe money market. Should capital be unlocked and fiow without 
restraint, with reproductive channels it will bring to the States an 
era of prosperity like that enjoyed by other countries, The 
Government fiscal affairs are not much better, and cannot be until 
the new President rips up things with a new tariff, the passage of 
which is not altogether assured. There are a good many sore 
men to be pleased. The silver men are lurking inthe dark, ‘The 
deficit is nearly fifty million dollars in eight months, This is 4 
piece of business the people will not put up with. 








NEWPORT HARBOUR COMMISSIONEBS 
WEEKLY TRADE REPORT. 

LarGE attendance at the annual general meeting of members 
Continued demand for steam coal, with stems fairly well filled. House 
coal shipments have lessened from the mild weather. Tin-plates 
in moderate demand, The iron and steel works are all fully 
employed. By 

Coal: Best steam, 9s. to 9s, 3d.; seconds, 8s. 9d. to 9s, 64. 
house coal, best, 10s. 6d. to 11s.; dock screenings, 5s.; colliery 
small, 4s, 6d. to 4s, 9d.; smiths’ coal, 6s. 6d.; patent fuel, 10s 
Pig iron: Scotch warrants, 38s, 1d.; hematite warrants, 40s. O}d. 
f.o.b, Cumberland; Middlesbrough No. 3, 40s. 1d. prompt 
Iron ore: Rubio, 14s, 8d.; Tafna, 14s, 3d. Steel: Rails, heavy 
sections, £4 12s, 6d. to £4 15s.; light ditto, £5 7s, 6d. fob; 
Bessemer steel tin-plate bars, £4 12s, 6d.; Siemens steel tin- 

late bars, £4 15s.; all delivered in the district, cash. ‘Tin-plates: 

ssemer steel, coke, 10s. 3d.; Siemens, coke finish, 10s. 6d.; 
Pitwood: 16s. 3d. London Exchange Telegram: Coppt 
£51 7s, 6d.; Straits tin, £61 lls, 3d. Freights steady. 


THE 








THe ALBERT MEDAL. —The professors and students of the 
Polytechnic School of Engineering, Regent-street, presented their 
president for this year, Professor D, Hughes, F.R.S., wilh 
illuminated address, congratulating him upon the distinguial 
honour which was conferred upon him on Tuesday, the 16th ins, 
when he received from the hands of H.R.H. the Prince of Wales 
at Marlborough House, the Albert Medal, bestowed upon him >) 
the Council of the Society of Arts, of which H.R.H. is yee 
in recognition of the great services he has rendered to at 
manufactures, and commerce, by his numerous discoveries and in 
ventions in electricity and magnetism, especially the printing 
telegraph, the microphone and long-distance telephone, 
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THE PATENT JOURNAL. 


Condensed from “ meee Oficial Journal of 
atents. 


Application for Letters Patent. 


*«.* When inventions have been ‘‘ communicated" the 
*name and address of the communicating party are 
printed in italics 


10th February, 1897. 


3488, SECONDARY BATTERIES, E. Schattner, London. 
3489. TeacuING Move, Drawina, J. Tomlinson, Brig- 
sc. 
jive, PNEUMATIC Tings, B. H. Thwaite and T. J. 
Denny, London. 
gig. TANK, J. V. Paterson.—(J. Paterson and A. J. 
Oke, Cape Colony.) 

3492. COMMUNICATING Motion, L. Armanni, London. 
3493. SELF-PROPELLED VEHICLES, T. and W. Toward, J. 
Meek, and J. Philipson, jun., Newcastle-on-Tyne. 

3494. DrivinG CHAINS, A. Bagshaw, Birmingham. 

3495. Hat ApyusteR, KE. Ashmore, Sheffield. 

3496. BepsteAD ATTACHMENT, KE. Hitchon and J. Lucas, 
Accrington. 

3497. Oi. Curs of Cycuss, 8. B. Haskard, Derby. 

3498. THREAD-CUTTING APPLIANCE for Spoo.s, W. Ward, 

ristol. 

ann Nirripe of Carsonyt, W. Mills, London. 

3500. Nirripes, W. Mills, London. 

3501. UrgA, W. Mills, London. 

3502. Boot Prorecrors, J. and E. Reeson, Stockton- 
on-Tees. 

3503. Trays for INK Weuts, G. W. Jelfs, Birmingham. 

3504. INCANDESCENT Gas Burners, J. Wilson, Bir- 
mingham. 

3505. VEHICLES for TRarric on Frozen Lakes, H. W. 
Verdon, London. 

3006, CycLe Brake, W. J. R. Wray, Holywood, 
Co. Down. 

3507. SHozk Brusa, C. Watt, C. Watt, jun., and E. 
Watt, Plymouth. 

3508. TwistInG Macuinery, J. Dawson and 8. T. 
Wheater, Bradford. 

3509. CvcLE Frames, H. Lawson, jun., and H. M. 
Scott, Glasgow. 

3510, Door-mats, J. Craig and W. H. Eastwood, Man- 
chester. 

$511. Motor Enornes, T. and L. Dunn, Newcastle-on- 


Tyne. 

$513. Toots for Propucine Nuts from Iron Rops, W. 
Gwinnett, London. 

3513. Treatinc Waste Iron Ores, G. Haycraft, 
London. 

$514. Tramway Pornts, W. Towler, Leeds. 

$515. Batis, R. Collinson, Manchester. 

3516. Tires, 8. Bunting, Birmingham. 

3517. Can Ovener, J. W. Otter, Staveley Town. 

$518 CLosina Tins, H. Schlesinger.—( Messrs. 0. F. 
Schaefer Nachfolger, Germany.) 

3519. Brake, W. Richards, Portsmouth. 

520. Souitarre, J. T. Nichols, London. 

21. Sarety Pins, W. Pearce, Birmingham. 







$522. Cranks, J. Marston, Ltd., and C. A. Noton, 
Wolverhampton. 

= ee A. L. Kneale, Douglas, Isle 
of Man. 

3524. BicycLe Rest, W. U. Coates, Falfield, Glos. 

$525. Fiuip Pressure Repucine Vatve, E. Makin, 
jun., and D. Speirs, Manchester. 

3526. Etectro Deposition of Mera.s, J. E. Hartley.— 
(F. W. Zingsem, United States.) 

3527, CycLe-STEERING Locks, C. T. B. Sangster, Bir- 
mingham. 

$528. Seat ATTACHMENT for Cycies, E. Goold, jun., 
and D. Roberts, Leamington. 

3529. Srartinc Biowina Enotes, J. Procter and E. 
Crowe, Oakengates, Shropshire. 

3580. BrusHes for CLEANING Sieves, C. H. Stubley, 
Mansfield. 

8531. WaTer-cLosets, J. Wright, London. 

3532. SuuttLe Guarp, T. Graham, London. 

3533. Asupit Doors, J. Duckett and Son, Ltd., and J. 
Duckett, London. 

3534. Drivine Cuarns, T. R. Voce and B, Drysdale, 
Birmingham. 

$535. Bets for Conveyors, T. F. Ennis and F. 8. 
Green, Birmingham. 

3536. Raisinc Nap on Textite Fasrics, J. Schofield, 
Manchester. 

3537. Canniace Lamp Socker Curr, G. I. Randall, 
Bristol. 

3538. Startine Gear, P. McL. Baxter and D. Donald, 
Penryn, Cornwall. 

$539. Burners for INCANDESCENT Licuts, A. Rose, 
Birmingham. 

8540. Brackets for DispLayinc Goops, 8. P. Ming, 
Liverpool. 

3541. Tires, 8. 8. Walker, Knowle, Warwickshire. 

8342. HeaLD OperaTinG MecHanism, A. Lockwood, 
ae 

8543. Mik Cans, C. A. Percival, Manchester. 

3544. Lips of Vesseis, C. M. King, London. 

3545, Nursery Gates, 8. C. Holmer, C. Lundvall, and 
P. Holmer, London. 

8546. PerMANENT Way of Raitways, J. C. Barton, 
London. 

8547. SkED-sowina Apparatus, E. K. Clover, London. 

8548. Prorecror for the ForEsiGHTs of SMALL-ARMS, 
J. E. Martin, Glasgow. 

8349. WINDow-CLEANING Apparatus, T. M. Houghton, 
London. 

8550. Trousers Stretcuer, E. M. Ginders, Liverpool. 

2551. STEERING HANDLE-BARS of Cycies, A. Barr, 
Glasgow. 

8552, ADJUSTABLE Buinp or Screen, E. P. Beaufort, 

. London. 

8553. h eos Guasses for Lamps, T. Hill-Jones, 

ndon, 

3554. ComBINED CorrKe and MILK Por, A. H. Morris, 

_ London. 

$555. Topacco Pires and Cicar Tvses, T. Gough, 


ndon. 
_ Cesena Trousers from Mup, C. L. Lamotte, 


ndon. 
8557. Bopy Routers, J. J. Wilson, London. 
3558. Cares, J. Lindey, London. 
3959. ViotIn and Viota CHIN Rest, J. Latham, 
London, 
8560. TRANSMISSION of Power, P. Auriol, London. 
8561, — for Storinc Newsparers, 8. von Gerlach, 
mdon, 
TE oramnne MecnanisM for Auto-cars, N. Vincke, 
on. 
8563. Brakes, N. Vincke, London. 
8564. Wixpow Buinp Guipes, G. Bland, London. 
8565. TRAVELLING TRUNKS, S. M. B. Gyde, Bir- 
, waingham, 
3566. Ostalnine Hzat, L, Gunn, London. 
3567, FunNEL, G. F. Hughes, London. 
3568. Lock-nut, G. F, Hughes, London. 
8569, Fire-arMs, W. J. Jeffery, London. 
8570. DENTAL Enaines, E. L. Shattuck, London. 
8571. Firg-proor BumLprnas, A. H., H., and G. van 
der Vygh, London. 
8572. DISPLAYING Picrures, G. Haydon and Haydon 
_and Urry, London. 
8573. MOVABLE SCREENS or Partitions, E. Phillips, 
London, 
pd Bet Apparatus, T. E. G. Cronin, London. 
= RalLway SIGNALLING, J. W. Lee, London. 
976. ANTI-FOULING Compositions, J. C. Mewburn.— 
me ¢. Taylor, Grand Canary.) 
= Lawn Bitiarps, J. Donkin, London. 
ms Rapiators, B. Russell, London. 
19, Guass Lens for PAVEMENT Licuts, B. Russell, 


mdon, 
8580. Drivi 
ame NG Gear of VeLocipmpes, H. P. During, 


8681. GarpEw Hose and R 
Spencer, London. sieges 





8582. Fans, A. H. Harrison, London; 





3583. SicNaLuine, C. H. Hayes, London. 

8584. AERATING Liquips, H. V. R. Read, London. 

3585. ScarroipinG, J. Whittaker, London. 

3586. Rockine Crapies, W. H. Cummings, London. 

3587. Fire Escapes, W. H. Tayler, London. 

8588. Marcu Hotper, M. J. Richter, London. 

8589. Furnaces, F, Eisler, London. 

8590. Direct-actine Pump, W. P. Thompson.—(J. 
Chaput, France.) 

8591. Crzaninc Rests for Bicycies, L. Jackson, 
Liverpool. 

3592. ConcENTRATION of SuLpHuRic ActD, J. E. Camp- 
bell, Manchester. 

3598. CycLe SappLe ATTACHMENT Bak, F. J. Rowsell, 
Birmingham. 

8594, TeLEPHoNE Switch Device, J. H. West, Liver- 


pool, 

3595. Cycte Brake, H. Williams and J. H. Jones, 
Live L. 

3596. WasHinc Tumbiers, O. R. F. Minck, Liverpool. 

3597. TarpeRED Tunes, F. J. Seyfried, Liverpoo 

3598. Corsets, F. C. Mahon.—(/. D. Belcher and J. C. 
Mahon, Nova Scotia.) 

3599. Horsg_ess Carriaces, C. E. Henriod, London. 

3600. Brake Mecuanism for Cycuzs,T. A. Borham, 


3601. SurcicaL Kyirtinc Macaines, M. B. Moreton, 
London. 

8602. Speep Mecuanism, N. Roser and J. Mazurier, 
London. 

3608. CycLe Sappies, W. Radermacher, London. 

3604. Lapies’ Dress Guarps for Cycies, G. Lyons, 
London. 

3605. CrrcuLar Warp Macuines, H. Hill, London. 

3606. Ketries, J. D. Hawkins, London. 

3607. Gas Burners, A. Franke, London. 

3608. AERIAL Macuines, F. W. Lanchester, London. 

8609. ALUMINIUM ALLoy, J. Robson and C. A. Joél, 
London. 

3610. Lusricators, W. J. H. Jones, London. 

3611. Cyctz Grarine, H. Y. Dickinson, London. 

3612. Toy Motor Car, 8. J. Tonks, Birmingham. 

3613. BicycLe Home Exerciser, G,L. McKay, Ontario, 
Canada. 
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3614. CyoLe Brakes, B. Whiteley, Sheffield. 

8615. Workine WarTer-TiGHT Doors, W. and A. R. 
Crawford, Glasgow. 

3616. Berriinc Macuines, E. W. Hunt, Bolton. 

3617. WrapPinc Barret Taps, W. J. Fox, Norwich. 

3618. Comas, A. K. Diver, Norwich. 

3619. Wet Spinnino Frames, J. Barbour, Belfast. 

3620. Fo.tpinc Heaps of Carriages, C. E. Harrison, 
Smethwick 

3621. Arminc Stanp, C. G. Burton and G. H. Lister, 
London. 

3622. Copper Furnace Doors, G. Honeyball and J. 
Smith, Ipswich. 

3623. TyPz-wriTinc Macuings, 8. B. Shelton, St. Ives. 

3624. Coo.tinc Butcuers’ Saves, W. H. Coppen and 
W. J. Woodward, London. 

8625. Rippep WHEELING Pants, T. D. Fraser, Glasgow. 

3626. Drivina Gearina of Enoine Fiats, R. Tyack 
and Howard and Bullough, Accrington. 

3627. ConpENsING Steam, J. Whiteley, Manchester. 

3628. Horsk-cLiprinc Macuines, G. Cox, Walsall. 

8629. AUTO-REVOLVING Gas SHape, D. McDonald and 
J.T. Keiller, Perth. 

8630. CLEANING Streets, W. Harley and J. Duggan, 
Liverpool. 

3631. Stripper Brakes for Roap VeuIcves, T. J. Davies, 
Liverpool. 

3632. AXLE-BUsHES for WHEELS of VEHICLES, T. J. 
Davies, Liverpool. 

3633. Recepracites for Bittiarp TaBLE CHALK, E. L. 
Marsden, Liverpool. 

3634. RarLway FoG-siGNALLING APPARATUS, H. 
Watson, Keighley. 

3635. Firrine ArviriciaL TeeTH, E, Hulme, Kingston- 
upon-Hull. 


near Bolton. 

8637. Corks for Borris, W. H. Parry and F. O. Hart, 
Birmingham. 

3638. EXTINGUISHING Fires, R. Dawson and J. T. 
Clarke, Keighley. 

3639. Motor Enotnegs, J. E. 8. Thornhill, Manchester. 

8640. InpicaTINe TEMPERATURES, H. Ramsden, Man- 
chester. 

3641. PrevENTING Spituine of Liquips, T. W. Allan 
and A. G, Adamson, Glasgow. 

3642. Suart Fastener, R. 8. Hunter, Leeds. 

3643. Prorograpnic Cameras, J. and A. Wilkinson, 
Manchester. 

3644, WaTeR-pRoor CLotu, W. H. Douglas, Fallowfield, 
near Manchester. 

8645. Ort Cans, J. W. Kaye, Bradford. 

3646. TREATMENT of Fasrics, J. Waugh.—(7he New 
Augoburger Cotton Mill Company, Germany.) 

8647. Joint for AuTo-car Frames, C. Kenyon and J. 
Pogson, Manchester. 

3648. ELectric INCANDESCENT Lamps, F. Ridyard and 
W. Wardle, Manchester. 

3649. Steam Borers, C. Burrell, jun., and W. C. 
Wilson, Thetford. 

3650. WaTER-TIGHT Meta Bar, A. Fry, London. 

3651. Pen Wiper, D. F. Basden and J. Davidson, 
London. 

3652. Cert1nc Roses, H. M. Darrah, Manchester. 

3653. Rotary Motion, W. E. Heys.—(Schager and 
Budenburg, Germany.) 

8654. Parirrin Lamp Frames, F. Sherwood, Bir- 


a. 

3655. Lamps, F. A. Pyke, Bolton. 

8656. Crcoiz Baos, W. J. Goddard, London. 

8657. CycLe Hus Creaner, L. C, Harvey, Manchester. 

3658. Cycie Race for Stace Errect, W. D. Hanbury, 
London. 

3659. SHuttLe Guarp, T. and J. G. Ivers, Manchester. 

3660. Rac Enornes, T. Horrox, Manchester. 

8661. Rissons, P. Philpot, Manchester. 

8662. PLanetone, T. Middleton, Glasgow. 

3663. Snips’ Ruppers, J. M. Ramsay, Glasgow. 

8664. Hyprocarson Vapour Lamps, R. Henderson, 
Glasgow. 

3665. Tires, H. Huber, London. 

8666. Cycies, C. Lansdown, London. 

3667. Incanpescent Gas Burners, H. A. Kent, 
Londen. 

3668. INTERNAL ComBusTION Enoines, E. T. Carter, 


ndon, 
3669. ELectric Lamps, F. Harrison and H. 8. Deacon, 
London. 


mdon. 
8670. VioLiIn Macutngs, J. Baumgartner, London. 
8671. Rartway Venice Covpiines, M. L. Mardis, 


mdon. 
8672. CoIn-rREED DeLivery Apparatus, A. Pincus, 
ndon. 
73. Detectinc Potassium Compounns, G. 8. Newth, 
London, 
8674. TeLEPHONOoGRAPH, J. Clark and J. H. Calcott, 
London. 
8675. BicycLe Tires, T. V. H. Obelt, London, 
8676. PHonocrapus, T. V. H. Obelt, London. 
3677. Naves, H. Schmidt, jun., Berlin 
8678. Drivinc Gear for VeELocipEpEs, T. Moy, 


London. 

3679. Knives for Sxinninc Anrimazs, 8. Price, 
London. 

3680. ExpEpITIousLy BLockine TuNnNgzELS, F. Barnett, 
London. 

8681. SIGNALLING or ALARUM Apparatus, C. Meissler, 


London. 

8682. Rims for WHEELS of VELocirepgs, J. F. Barlow, 
London. 

8683. AUTOMATICALLY ILLUMINATING Box, W. Elborne, 
London. 

8684. Supportinc Sxipinc Doors, M. H. Spear, 
London. 

8685. Hautine Devices for Venicies, G. T. Harrap, 
London. 

8686. Socks, O. J. Bomborn, London. 

8687, SappLE Surrorts, J. Lane, London, 








8688, THREesHING Macuines, £. J. Pennington, London. 

8689. Ting, W. H. Percival, T. R. Clifford, and 8. W. 
Tomkins, London. 

3690. Furnaces, P. R. Wilde, London. 

3691. Typewriters, H. J. Horseman, London. 

3692. Horsesuoeine, W. H. Steer, London. 

3693. Lamps, U. Beaton, London. 

3694. Waits, J. Hamblet and J. Stanford, Birming- 


3695. FurL Economisina Contrivances, J. M. Dame, 


mdon. 

8696. CHain, 8. Pastor and C. Muston, London. 

8697. Betis, A. S. Vose.—(Nutter, Barnes, and Co., 
United States.) 

3698. Doors, G. 8, Goad, London. 

3699. GrinpiIne CuTLeRy, The Wilkinson Sword Com- 
pany, Ltd., and H. W. Latham, London. 

8700. Acrp, J. David, London. 

3701. Pumps, W. S. Simpson, London. 

3702. Soap, F. J. Billingham, London. 

3708. ManreLs, The Incandescent Fire Mantel and 
—_ Company, Limited, and A. W. Hughes, 

on 


3704. Puzzve, N. P. Hibbit, London. 
3705. — Brusues, R. E. Hadow and E. Peyton, 
mdon, 
8706. DirreReNTIAL Drivinc Gear, J. Kiister, 
ndon, 
3707. HaNDLE BaRs, J. W. Deans, W. D. and R. J. 
Foster, London. 
3708. Down Macuine, W. Robinson and A. G. Cull, 
London. 
3709. Bepstzap Frames, E., L. A., aud B. R. Peyton, 
London. 
3710. —_ Jott, T. C. P. Jenkins and C. F. Archer, 


ndon. 

8711. Foxtpinc Cyctz Hanpie Bar, C. F. Archer, 
mdon. 

$712. Apsustinc Picture Frames, W. 8. Simpson, 


mdon. 
8718. Worpb-REcorDING Apparatus, E. 8. Flint, 


ndon. 
3714. Liquip Measures, C. C. Hull, London. 
3715. Sgatinc Puncrures in Tires, A. J. Eli, London. 
8716. E.ecrric Cases for TeLecrapny, W. A. Price, 
London, 
8717. Stamps, P. Krause, London. 
8718. Tires, F. A. 8. Reid, London. 
8719. TRAWL Nets, A. J. Pardy, London. 
$720. Feepinc Printinc Macuines, E. T. Cleathero, 
London. 
3721. Wneexs, J. A. and T. G. Drinkwater and F. J. 
T. Haskew, London. 
3722. Supports, W. P. Thompson.—(The jirm of C. W. 
Kayser and Co., Germany.) 
3728. Disinrectinc Apparatus, W. E. Thursfield, 
London. 
3724. Stzam Borer Furnaces, W. Brothers, Man- 
chester. 
8725. CoIn-FREED Apparatus, R. Lane, Liverpool. 
3726. Locatine Tire Treaps, J. H. Glew, London. 
3727. Toy, J. H. Homeister, London. 
3728, Suips, A. J. Boult.—(Z. Dulac, France.) 
8729. Pack Sappies, H. R. Newburgh - Stewart, 
London. 
730. Storrinc Meta Pvates, W. W. Hulse, London. 
8731. InrLatine Tires, B. R. Adkins and C. Windsor, 
London. 
$782. ‘*Boarps” for Trawt Nets, G. R. Purdy, 
ndon. 
3733. Gate Orenine, R. E. D. Rudman, London. 
3734, CLeanine Surrace of Surps, E. F. W. Agatz, 


London. 
8735. GrysErs, J. Winterflood, London. 
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3736. Joints of EARTHENWARE Pipes, J. Farley, 
London. 


3738. Motors, H. Rogers, London. 
3739. Game, J. Bland, London. 
$740. Prerarinc Fow.s for Dinner, R. R. Burt, 


mdon. 

$741. Oars, J. Cotter, London. 

8742. Baas, H. F. Smith, Sheffield. 

3748. Bicycizs, T. Blackmore, Birmingham. 

744. Ink and other Stain Removers, 8. Learoyd, 
Huddersfield. 

8745. Drivine Gear of VELociPEepeEs, T. Cowper-Coles, 


mdon. 
8746. a H. Lees and R. Henderson, Clontarf, 
ublin. 

3747. Evevet Hotes, W. T. Shore, London. 

3748. Maxine Branca Pipe Connections, J. Gemmell, 
London. 

3749. Knittinc Macuines, G. F. Sturgess, Leicester. 

3750. SELF-MEASURING Taps, J. H. Stubley, Aughton, 
near Ormskirk. 

8751. Sportinc IMPLEMENTS, C. O. Weber, Crumpsall, 
near Manchester. 

8752. CommunicaTING between Trains, H. Biermann, 
Manchester. 

3758. Metyop of Drivinc Capstans, J. Hannan, 
—— 

a % 'RANSMITTING ELectric CuRRENT, D. K. Tullis, 

Ww. 
3755. Water Tube Boers, F. E. Rainey, Glasgow. 
$756. BicycLe Tires, A. E. Lillie and J. Cockburn, 


Glasgow. 

8757. Motor Cycies, W. Davy, Ryton-on-Tyne, Co. 
Durham. 

758 Pneumatic Tires, A. Rollason, Attleborough, 
Nuneaton. 

3759. ComBInc MacHINE C1RCLEs, M. Firthand F. Davy, 
Bradford. 


8760. Coat Curtine, W. E. Garforth, R. Sutcliffe, and 
W. Buxton, Leeds. 
a for BrtuiaRp TaBies, J. Boothman, 


8762. ReFLectors, A. Nicol, Hampton, Middlesex. 
$763. Hotpinc AppLiances, L. R. Doran, Glasgow. 
3764. Deve.orine Lamps, E. J. B. Scratton, Glasgow. 
3765. Carp Coruna, J., W., and H. Platt, Halifax. 
3766. Manvuracture of Wert Pitz Fasrics, J. Farran, 
Manchester. 
3767. Mortisinc Macuines, D. Pont, Manchester. 
3768. ELecrric Traction Morors, R. Kennedy, Brad- 


ag > STAs Receiver, H. L. P. Boot, Tunbridge 
s. 


ells. 

8770. ANTI-INCRUSTATION FLUu1Ds, J. Gemmell, London. 

8771. Hee-prate for Revotvers, R. Gordon-Smith, 
Birmingham. 

8772. PorTaBLE Exrcrric Lamps, 8. F. Walker, 


Cardiff. 

3778. Wepor, R. Hindle and J. Newman, Helton-le- 
Hole, R.S.0. 

3774. FLEx1pLe and Pneumatic Trres, J. R. Cooper, 
Birmingham. 

3775. OssteTric Beit, M. A. Dunning, London. 

3776. Propuction of Desiansin Meta, R. J. Simpson, 
Birmingham. 

— F. Waite and Waite and Saville, Brad- 


ford. 

3778. Motors, H. Lentz, J. Weigl, and A. Hersch- 
mann, B: ford. 

8779. Aprons, W. Eastham and Howard and Bullough, 
Ltd., Accrington. 

3780. om Feepinc Suspension Lamps, A. J. Riley, 
Birmingham. 

8781. Puriryinc of Frep-water, F. W. Wheadon, 
London. 

8782. Coxe Srove, H. Beuge, Brussels. 

8783. WHEEL, H. Siiss, Brussels. 

3784. Grainina Toot, W. 8. Turner, London. 

3785. Fertitiser, E. D. Mead, London. 

3786. Cyc.e Support, E. Farnsworth, London. 

8787. BALL Bearinos, J. wy London. 

8788. Printinc Macuines, G. H. Hooper and W. C. 

orne, London. 

8789. Puzzie, H. E. D. Lloyd, London. 

3790. ROSTLE CHINE COUNTERFALLERS, A. 
Gutleben, London. 








$791. Coverines for Wire Matrresses, J. Hubbert, 
mdon. 

3792. Lockinc WHELs of Bicycies, J. F. W. Holt, 
London. 


3793. Caps, M. Schneiders, London. 

8794. Hoitpine Canpies, H. Jones, London. 

3795. TREATMENT of SuLPHIDE Oxes of Leap, G. G. M. 
Hardingham. —(7. Huntinglon and F. Hcbeilein, 
Italy.) 

8796. Tosoccans, A. A. Herd, London. 

3797. Lamps, E. J. Shaw, London. 

8798. Economisinc Morive Power, P. Jerrard, 

mdon. 

3799. Brakes, T. A. Hearson, Englefield Green, Surrey. 

$800. Pressinc the Brims of Straw Hats, A. Lay, 
London. 

3801. Vatves, R. Boland, Birmingham. 

3802. Jars, F. W. Needham, Birmingham. 

3803. Automatic Spray Dirrusers, H. Helbing, 
London. 

8804. Fixinc Heaps to Pins, W. P. Thompson.—(X. 
Neuss, Germeny.) 

3805. Tires, E. Hayle, Liverpool. 

3806. Gzan WHeEELs, W. Morris and J. J. Baxendale, 
Manchester. 

3807. Tire, W. Heyden, London. 

3808. Corsets or ABDOMINAL Bz ts, C. Irvine, Liver- 


pool. 

3809. Hooxs, J. H. Ross and R. Cunningham, Man- 
chester. 

3810. Lupings, H. Schowell, London. 

381). Fiur for Impreanatine Bopies for INCANDES- 
CENT LiGuTING, B. Puchmiiller, Liverpool. 

3812. Current Co.iector, A. Heusch and P. Brandt 
London. 

3813. Hackiine Frax, R. C. Sundberg, London. 

3814. Fiat-wick Lamp Burners, J. Schneider-Dorffel, 


London. 

3815. Winpinc Wires on ArmatTures, J. C. Grant 

mdon. 

3816. Ris for Cycte Wueets, J. C. Grant, London. 

3817. Pweumatic Trre Vatves, J. C. Grant, London. 

3818. Raisine Liquips, W. A. Hills, London. 

3819. Boor Trees, T. Jennings, London. 

3820. SuSPENDED Tramways, R. St. G. Moore and W 
J. Brewer, London. 

3821. Borrie Stoppers, T. Jennings, London. 

3822. DisPeNsinc Composite Liquips, R. W. Vining, 
London. 

$823. Heatinc System of Kixns, J. P. van der Ploeg, 

ndon. 

3824. HEATING INCANDESCENT BuRNERS, J. P. van der 
Ploeg, London. 

3825. Ain Suppty for Furnaces, E. H. J. C. Gillett, 
London. 

8826. Arrixine Scarves, J. Cryer, London. 

3827. Marine Construction, I. Chiera and C. Gabel- 
lini, London. 

3828. Lockine Bicycues, J. Haag, London. 

3829. PREVENTING FRAUDULENT INTRODUCTION of 
Liquips into Borries, E. J. Biggs and H. Fisher- 
Spencer, London. 

3830. PRESERVING ButTTeR, B. Iribarnegaray, London. 

3831. ELectric Batrerizs, A. R. Adams, London. 

3832. Sprnnina ARTIFICIAL SiLk, R. W. Strehlcnert, 
London, 

3833. Tarps, W. T. Sugg and W. G. H. Mattock, 
London. 

3834. GATHERING SHEETs, J. B. Mercer, London. 

3835. Wrencu, J. F. Tiner and T. Tinsley, London. 

3836. Drivine Gear, M. 8. Napier, London. 

8837. Uriiisine Waste Heat, H. M. Robinson, London. 

3838. Hotpinc Device, E. B. Betham and W. White, 
London. 

3839. ScREW-STOPPERING Bort tes, E. Handslip, London. 

3840. Securinc Surps’ Boats, C. Wendt and E. Sauer, 


mdon. 
3841. Frxina InsipE Tuses, E. J. Hearnah and G. R. 
Bate, London. 
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8842. Corsets, T. E. Mansfield, Bedminster. 

3843. Eco Currer, G. Lewis, Pendleton. 

3844. Preumatic Trres, J. C. Barker, Brighouse. 

3845. LevER WHEEL Gear, J. W. Hart, London. 

3846. Brits, G. E. Stead, Manchester. 

3847. Warp Beams, G. E. Stead, Manchester. 

8848. E_ectric Arc Lamps, H. M. Darrah, Manchester. 

2849. Maxine Jornts, J. Birtwisle, Manchester. 

3850. Rartway SicNaLuine, A. Dyson, Halifax. 

8851. Fioors of Rooms, M. Hall, Halifax. 

3852. OsciLLaTING TipPLeRs, J. Rigg, London. 

3853. Revo.vine Letrer Case, J. Frankland, Norwich. 

3854. Hanpies for VELocipepes, W. Handley, R. 
Graham, and H. Lowe, Birmingham. 

3855. Bepsteaps, G. Whitfield, Birmingham. 

$856. Lever Gear, D. Clark, London. 

3857. Mup-auarps, E. D. Hopcroft,'Kidderminster. 

3858. Syrinc Tires, J. Stewart, Edinburgh. 

8859. Cycies, J. M. Landon, London. 

3860. Reruse Destructor, F. F. Bennett and J. 
Phythian, Manchester. 

3861. Fastentncs for SHeets of Paper, E. M. Payn, 
London. 

8862. Moror VeHicues, A. W. Brightmore, Knighton. 

3863. Fire Escape, J. 8. Gatland, Dorking. 

3864. Bicycie Rest, R. F. Mallam, Banbury. 

3865. Ner AtracHments for Orrer Boarps, J. R. 
Smith, Hull. 

3866. cre paar ao CartTrinceEs, H., E., and F. 





3867. Cytinpers for Sortinc Grau, C. E. Mumford, 
Lavenham, Suffolk. 

3868. Saucepan Lips, H. Drake, Norwich. 

3869. NeckcLotH, H. Malet, London. 

3870. Burrons, J. N. Gardner and L. T. Slayden, 
London. 

8871. Brakes for Basy Carriaces, H. W. Morgan and 
R. Spence, London. 

8872. Pittar and other Lerrer-soxes, F. G. Gaschlin, 
London. 

3873. Cicars, J. Kealey, Stockton-on-Tees. 

3874. Cuurn, O. Thomas, London. 

3875. Stair Rops, H. Rich d, M 

3876. HanpLEs of Cycres, F. W. Stroudley, Man- 
chester. 

3877. Pweumatic Tires for Venicies, W. B. Thompson, 
Manchester. 

= _ and Tire Lirter, T. P. Willcox, Shef- 


eld. 

3879. Coat Grips, H. Gibbon and W. Tyrer, Liverpool. 

3880. Winpow Frames, H. Gibbon and W. Tyrer, 
Liverpool. 

3881. Frames for Suspenpinc Lamp VessE.s, &c., B. 
Edmonds, Birmingham. 

3882. Urtnats, J. Shanks, Glasgow. 

3883. CisteRNs, J. Shanks, mg gy 

3884. Lockine Nuts on Botts, E. J. Mills, Glasgow. 

3885. Tosacco Pipz, W. H. Tapp, Frome. 

3886. SOLDERING APPLIANCEs, C. E. Bacon, London. 

3887. LicHTING WaReHOvsEs, F. H. Royce and Co., 
Ltd., and W. G. Inglefield, Manchester. 

3888. CycLie STanp, jhoreman, R. Johnson, and 
J. G. Dodd, Manchester. 

3889. Imrration TitEs on Merat, F. L. Saniter, 

urham, 

3890. Gas Enatnes, P. Auriol, London. 

3891. PREPARING PETROLEUM, J. W. Leadbeater, Leeds. 

3892. BriquettTss, J. W. Leadbeater, Leeds. 

8893. CrcLE SaDDLEs, W. F. Muller, Havre. 

3894. VEHICLE WHEELS, N. D. and J. N. Coe, London. 

3895. Biinp Rouyers, 8. Y. Davis, London. 

3896. INCANDESCENT Gas Lamps, W. F. Sharp, London. 

3897. Raisinc, &c., CycLe Sapp.ies, J. Longmore, 
Glasgow. 

3898. Catcrum Carsipg, F. Richard, Liverpool. 

8899. Tarcets for RirLte Practicx, T. B. Ralston 


ote 

3900 Utiuisinc Brewery Rerusz, A. Weickmann, 
London. 

3901. VeLociPepEs, W. G. Hartnoll and J. B. Jones, 
Barnstaple. 

3902. Curr Hoxper, J. C. Vickers, Manchester. 


Sanh 
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3903. Wueet, H. O'Reilly, Dublin. 

3904. Facinc-up Spinnin Rouwers, J. Wishart, Leven. 

3905. Breecues, J. L. Rossiter, London. 

3906. Switcu Tonevg, E. Andre and A. Silbermann, 
London. 

3907. Lamp Suapes, 
Stephens, London. 

3908. Fire Licurers, C. Andrews, London. 

3909. Desk, J. Booth and A. Stone, London. 

3910. Dror Stames fer Causnine Orgs, J. L. Kirk- 
bride, Birmingham. 

3911. Hanpues, E. Taylor, Birmingham. 

3912. Junctions of Cycte Frames, E. Taylor, Bir- 
mingham. 

3913. CycLe Brakes, T. W. H. Partridge and E, J. 
Abbot, Birmingham. 

3914. SIGNALLING, A. Ginisty, London. 

3915. Braces, G. Buckley, London. 

3916. MACHINE Banps, W. Macdonald and W. A’ Violet, 
London. 

8917. Winpow Sasugs, R. Silverwood, London. 

3918. Sappues, E. A. Handford, Londen. 

3919. CovrLine Devices, J. Villard and J. Bonnaffous, 
London. 

3920. Non-sLiprinG AtracuMENT for Boots, 8. Davey, 
London. 

3921. Woot Wrinpers, E. A. Collie, London. 

22. Spectac.te Cases, C. E. M. Newman, London. 

3. Ranoes, E. M. F. Toozs, London. 

. GLoves, H. C. Wright, London. 

5. Drivinc Gsar, J. 'T. Hanson, London. 

26. Iron, H. Niewerth, London. 

. Furnaces, C. Wegener, London. 

28. Lock, A. May, Liverpool 

). CycLe Cuan, F. J. Cox, Birmingham. 

3930. Securinc Panes to the Winpow F Ramis, F, 
Sagebiel, London. 

3931. MiLLunc Macuines, D. Baker, Birmingham. 

3932. AppLyInc Lear MeTaL, M. Hinzelmann, 
London. 

3933. VeLocipepes, J. H. Knight, London, 

3934. MgecHanicaL Motion, E. Kohler and F. G. Bate, 
London, 

3935, ORNAMENTING CIGARETTE CasEs, W. F. Wright, 
London. 

3936. StopreRING Bott ss, J. Cartwright, London. 

8937, au for CARRIAGE CLEANING, J. M. Parish, 

mdon. 

3938. Topacco Piprs, W. Thrist, London. 

3939. Fries, S. Maier, London. 

3940. Motive Power Enoine, W. A. B. Tibbatts, 
London. 

3941. Tonacco Trys, T. Hart, London. 

3942. Bearines, F. Wynne, London. 

3943. ApvUsTABLE CHatrs, F. Vogel, London. 

3944. CycLe SappDLes, O. and B. Saupe, Lonaon. 

3945. MakinGc Tureap, W. Clark, London. 

3946. Yarn Winpinc Macuings, W. Clark, London. 


London. 

3948. CycLe Frames, L. Barnes, sen., and C. O. Barnes, 
London. 

3949. CycLE Crank-sHarts, L. Barnes, sen., and C. O. 
Barnes, London. 

3950. CycLE HanpLe-Bars, L. Barnes, sen., and C. O. 
Barnes, London. 

3951. CycLe Weg. Huss, L. Barnes, sen., and C. 0. 
Barnes, London. 

3952. FasTENING GirpeERs, C. F. Archer, London. 
53. Pyeumatic WHEEL, J. A. Mays, London. 

3954. CycLe Support, W. Cochrane, London. 

3955. Hor Appiiances, R. W. Barker.—({The Hot 
Appliances Company, United States.) 

3956. TERRESTRIAL TELESCOPES, C. Pulfrich, London. 

3957. DicHLoRoxypuRINE, J. Y. Johnson.—(C. 
Boehringer and Soehne, Germary.) 

3958. Drawn Wrovucut Iron Tuses, C. Burnett, 
London. 

3959. SHowcarps, P. Jensen.—(0. Kalb, Germany ) 

3960. VENTILATORS, H. Hauser, London. 

3961. Botties, T. W. M. Scambler, London. 

3962. BottLes, T. W. M. Scambler, London. 

3963. Jornts, J. Hollis, London. 

3964. HanpLe Bars J. Hollis, London. 

3965. Hex. Tips, Taylor and Challen, Ltd., and W. B. 
Challen, London. 

3966. Fitters, F. Candy and The International Water 
and Sewage Purification Company, Ltd., London. 

3967. Toy, J. W. A. Eskdale, London. 

3968. CycLe Gear, J. Murrie, Glasgow. 

3969. WeicusripcEs, T. C. Finney, Glasgow. 

3970. Batus, D. G. Prinsep. jun., London. 

3971. Droprine Liquip, J. Magg, London. 

3972. Cycixs, B. Corrick, London. 

3973. Arc Lamps, I. H. Hegner, London. 

3974. TRawt Nets, W. H. Dodds, Glasgow. 

. Gas Generator, E. L. Browne, Glasgow. 

. FuRNITURE, M. 8. Shearer, Glasgow. 

3977. Sasn Fastener, W. M. Bryson, Glasgow. 

3978. Printinc Presses, J. Y. Johnson.—{7/h« Corn- 
wall Printing Press Company, United States.) 

3979. Borers, E. W. and 8. P. Fraser, London. 

3980. Locks, F. A. Clarry, London. 

3981. ScppLyine Gas, A. V. Cristiani and O. Schdlzig, 
London, 

3982. GuN Sicnts, T. A. Watson, London. 

3983. PREPAYMENT Meters, W. Webber, London. 

3984. STEAM Encines, F. W. Reeves, London. 

3985. ee H. H. Lake.—(J. A. Sherman, United 
States. 

3986. Borrte CLosinc Devices, O. Lelm, London. 

3087. Lace-MAKING MACHINES, A. Matitsch, London. 


A. H. Entwistle and H. J. 
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3988. Drop-pown Guns, J. W. Smallman, Camp Hill 
Grange, near Nuneaton. 

8989. Horst Sarety Lock, R. Wright, Ardwick. 

3990. BrusHING MacHINERY, R. Kelly, jun., and J. 8. 
D. Shanks, Belfast. 

3991. Brakes for Bicycies, H. Maudsley, Accrington. 

8992 - STACHABLE Fastenrinas, W. Hirtwisle, Hart- 
tord. 

3993. Pisvon Vatves, F. W. Webb, Crewe. 

3994, JoINTED Hotper, C. Allen, Birmingham. 

3995. STUFFING-BOx LuBRICATOR, J. Allan, C. B. Crowe, 
and T. A. Reed, Blyth. 





3996. TELEPHONE Apparatus, W E. Langdon, Derby. 
3097. Looms, W. R. G. Farey and R. Langhorne, Man- 
chester. 


3998. Looms, W. R. G. Farey and R. Langhorne, Man- 
chester. 

3999. Fur, Economizer, F. Eveleigh and P. H. Mellor, 
Derby. 

4000. DeRAILMENT of Tramcars, E. J. Jenkins, Bristol. 

4001. Lupricators, H. N. Bickerton, Manchester. 

4002. Camp Stoots, J. Davidson, Manchester. 

4003. Brackets, A. Doman, Kate's Hill. 

4004. Fenpers, J. and T, A. Jones, Smallheath. 

4005. Cranks, J. N. Lester, Wolverhampton. 

4006. CycLe Support, G. L. W. Hepenstal, Mount 
Nugent. 

4007. Toy Squirts, 8. E Statham, Manchester. 

4008. Protectors for Boots, F. J. Palmer, Dawlish. 

4009. Preumatic Tires, A. A. Wade, Bramley. 

4010. Drivinc Mecuanism, W. Snelgrove, Shirley, 
near Birmingham. 

4011. ALakM Devices, J. 8. Napier, Glasgow. 

4012. Toy, W. Snelgrove, Shirley, near Birmingham. 

4013. Jars, R. 8. Brownlow, Manchester. 

4014. Pyeumatic Boxina Gtove, H. J. Dwight, 
Barnsley. 

4015. Sapp_ery, E. Chatham, Ruabon. 

4016. Packine Trea, J. Aitken, London. 

4017. FoG-SIGNALLING APPARATUS, M. Chapman, Kent. 

4018. Ain Vatve, L. Barnes, sen., and C. O. Barnes, 
London. 

4019. Device for TeacnEeRs of CycLe Ripinc, J. West, 
W. West, and H J. W. Raphael, Teddington. 

4020. Locks, A. G. Voigt and E. F. Cooke, London. 

4021. Recisterinc THERMOMETERS, A. G. C. Davies 
and H. Allen, Croydon. 


4024. Jomntep MerTatiic Pipe Connections, J. M. 
ran, London. 

4025. Game, J. E. Brooks, London. 

4026. Botties, W. H. Schmied, London. 

4027. Coverinc Suips’ Borroms, P. A. Mears and L. 
Hirch, London. 

4028. Fasteners for Gioves, F. Warrener, London. 

4029. Hotpgers for Papers, R. R. Burt, London. 

4030. Compinep Brakes, F. E. B. Beaumont, London. 

4031. SHorrne Horsgs, N. Loring, London. 

4032. MeraL Cuttina MacuiNgs, 8. Broadbent, jun., 
London. 

4038. Gavaine Apparatus, T. Messenger, London. 

4034. Castor Bow s, J. A. Crane, Handsworth. 

4035. Conpucrors, F. Bathurst. London. 

4036. Fixine Winpows, W. Griffiths, London 

4037. Cameras, C. Phillips, Birmingham. 

4038. Tires, J. W. Cooper, Birmingham. 

4039. Gas Merers, J. Reid and 8. Temperley, 
Shettield. 

4040. Purirication of SEWAGE and PoLLuTeD WATER, 
F. P. Candy, Cheshire. 

4041. Furnace, H. Broers, London. 

4042. Dravucut Inpicator, F. Dittmar, London. 

4043, INpex, P. M. Gyselman, London. 

4044, Drepce, G. Poll, London. 

4045. Rack, E. J. Taylor, London. 
4046. Batreries, E. Zappert.—(7. Bergmann, Germany.) 
4047. Makinc Rusper Tusine, A. Dewes and A. C. 
Squires, London. 
4048. Cement, W. 3. 
London. 

4049. CHain Mortisinc, D. Parry and J. M. Kelly, 
London. 

4050. Cooxine Apparatus, D. Grove, London. 


Robinson and 8. M. Brookfield, 


4051. Conpuits, H. H. Lake.—(4. S. Perot, United 
States.) 
4052. Lire-savinc Apparatus, H. H. Lake.—(B. Carl- 


sen, Norway.) 

4953. Fans, J. Reicl mann, London. 

1054. CrcLE Hanpves, J. M. Gell, London. 

4055. Borrte WasHino Apparatus, T. Merry, London. 

4056. Ty1nc Maixs, A. G. Chapman, London. 

7. Crcre Gear Cases, N. A. Phillips, London. 

. SkaTiING Rinks, W. A. Robinson, London. 

. Surp’s Compassgs, L. Rellstab, London. 

30. Tires, T. Smith, London. 

- Harmonicas, H. Paris, London. 

4062. ExpLosives, 8. A. Rosenthal.—(J/. S. von Romocki, 
Germany.) 

4063. Hanness, A. H. Southwell and H. H. Humphrey, 
London. 

4064. InsuLators, R. Deléry, London. 

4065. Dranset CLotn, T. Burberry and F. D. Unwin, 
London. 

4066. SypHon Bortrtie, H. Peter, London. 

4067. Cutter Heaps, F. W. Harrison, London. 

4068. Wuerzs, 8. C. Davidson, London. 

4069. Gas Burners, H. A. Kent, London. 

4070. Vatve Gearinc, L. Turner and H. V. Pegg, 

mdon. 

4071. CorLers, J. T. Meats, London. 

4072. Enoines, E Dagnall, London. 

4073. VANILLIN, A. Mosticker, London. 

4074. SMOKE Apparatus, A. Palla, London. 

4075. Cuimney Dravcut SHIELD, C. B. Tully, Sligo. 
76. Stoves, C. J. Oliphant and A. Cunnew, London. 

4077. CarriacE Mecuanism, C. and J. Richardson, 
London. 

4078. Lockine Devices, A. E. Bromell, J. W. Collin, 
and H. Collin, jun., Liverpool. 


4079. Hat Protectors, A. Pemberton, Manchester. 

4080. Cycte Mecuanism, A. Ganderton, Birmingham. 

4081. Arr Guns, W. P. C. Beattie, Manchester. 

4082. PrintT1InG Presses, C. Werkmeister, Liverpool 

4083. Furnaces, W. Brothers, Manchester. 

4084. BLortinc Paper, E. J. Pape, London. 

4085. Piate Guass, H. G. Harris, London. 

4086. PARANITRANILINE Rep, O. Imray.—(The Far- 
werke vormals Meister, Lucius, and Briining, Ger- 
many.) 


4087. SEPARATING Heavy from Licut Particies, L 
Maiche, London. 

4088. ConnecTInG TELEGRAPHIC CaBLEs, L. Maiche, 
London. 

4089. Purirication of Sprrit, L. Maiche, London. 

4090. Draw-orr Vatves, 8. Wilkerson, London. 

4091. CHiImNney Fvves, A. J. Boult.—(J. C. Granderath 
and Co., Germany.) 

4092. Box Lockine Device, A. J. Boult -(H. Tzschucke, 
Germany.) 

4093. Boots, A. Pearse, London. 

4094. Sartine Boat, F. Biihnemann, London. 

4095. Vatves, H. Howell, London. 

4696. WHEELS, R. T. and C. Bellemy, London. 
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OBTAINING Motion, R. C. Sayer, Bristol. 

4098. CuTtinc Eccs, B. H. Watson, London 

4099. Dryinc Parer Macuings, A, A. Hunting and E. 
A. Leigh, London. 

4100 TireEs, J. Watson, Wilmslow, Cheshire. 

4101. BALANCING VALVES, J. Shenton, Oldham. 

4102. Brean, B. F. Bryant, Ramsgate. 

4103. Conrection, W. A. Williams, London. 

4104. Bonsin Wueers, H. Meadowcroft and G. B. 
Schofield, Newhey, near Rochdale. 

4105. TrRansrorMERS, G. Adams, London. 

4106. Harr Curvers, F. H. Shaw, Birmingham. 

4107. Apsustinc Brarincs, R. Chambers and F. 
Hawley, Binmingham. 

4108. ATTACHMENT for Lapies’ Harts, F. J. Jones, Bir- 

mingham, 

4109. Drive Cuan, M. A. H. Rongler, Birmingham. 

4110. Banvos, G. Houghton, Birmingham. 

4111. Or, Burners, E. R. Weston, London. 

4112. Lemon Squeezers, C. B. Carter, London. 

4113. Boxrs, H. A. Cobleigh, London. 

4114. Bort_es, E. Towers, J. Gibney, and J. C. 8. 
Weills, London. 

4115. CoLLaR ATTACHMENTS, G. Ward and J. E. Dedg- 
shun, London. 

. Grips, J Eakins, London. 

7. Bake Pans, W. G. Blair, London. 

. Switcu, R. C. Hart and R. 8. Field, London. 

. Rarway Switcues, G. M. Hilbert, jun., London. 

. SHapine METALS, W. Hall, Birmingham. 

21. Wuee xs, E. Scally, Dublin. 

22. CycLe SaDDLEs, C. E. Vail, London. 

4123. CycLe Stanp, R. Blacklock, Sunderland. 

4124. Matcu Box, W. Willisms, Tranmere, 

Cheshire. 

4125. ArTiriciaL Lieut, J. R. Wigham, Dublin. 

4126. Corron Grins, H Jones, Manchester. 

4127. Boor Sote, W Oakes, Northampton. 

. Gas Encines, W. Sayer, Derby. 

. Spanners, C. L Parkin, Sheffield. 

. Locks, J. Brown, Dudley. 

. Execrric Traction, C. Douglas, Leicester. 

2. Harr Curvers, A. 8. Gilmore, London. 

. CATCHING Rats, T. Thompson, Mavchester. 

. Lamp Burners, W. Bourke. Manchester. 

. Puxcuine STEEL Piates, M. H. Cameron, Man- 

chester. 

4136. CasTiInc Meta.s, W. B. Johnson.—(7/e Penn- 

sylvania Salt Manufacturing Company, United States.) 

4137. HeaTING WaTER by means of Was, T. Fletcher 

and Fletcher, Russel], and Co., Ltd., Manchester. 

4138. ELecrric Furnaces, F. J. Patten, Manchester. 

4139. SHeet Meta Cans, J. W. Hill and R. P. McKay, 

Manchester. 

4140. Pitz Faprics, J Morton, Glasgow. 

4141. Winvow Grass, T. W. Horn, Glasgow. 

4142. CycLe Hanp.e-bars, T. Parker and H. C. Smith, 

Birmingham. 

4143. Carpinc Encines, G. Ancre*s and J. Haley, 

Halifax. 

4144. TeacHine TyPewritino, G. Ager, Halifax. 

4145. DETERGENT FLU1ps, R. Stewart, Glasgow. 

4146. Sasn Locks, H. D. Fitzpatrick.—( Miller Lock 

Company, United States.) 

4147. CycLe and VenicteE WuereExs, D. Mannion, Bir- 


4097. 





4148. Mup and Dress Guarp, W. H. and B. H. Jones, 
Wolverhampton. 

4149. MINIATURE Practice Cartripggs, M. Mullineux, 
London. 

4150. Cuimyeys of Gas Burners, H. Walker, Bradford. 

4 51, TupuLarR Vaporisers, H. W. Aitken.—(H. Kidd, 
New South Wales.) 

4152. Tosacco Pipxs, E. H. Morley and 8. Wilkinson, 
Manchester. 

= Pump, W. Wheeler, Langley Green, Worcester- 
shire. 

4154, Srop Vatves, M. Culligan, Dublin. 

4155. Hanpies for Cycies, W. F. Muller, Havre, 
France. 

4156. Suet Cu1Ter, W. Stabb and F. Little, London. 

4157. Drivine Cycies, G. H. Bond, London. 

4158. WatrerPRoor Fasrics, J. and H. Markus, Man- 
chester. 

4159. AUTOMATICALLY-LOCKING Sasu Houpers, R. K. 
Brown, London. 

4160. Revo.tvine Bar and Ropss, 'l. H. Vol Becque, 
London. 

4161. Printina Pictures, H. H. Light, jun., J. A. 
Hoyle, and H. Holt, Manchester. 

4162. Stuprinc the Pumps of Hypravu.ic Presszs, J. 
W. Garrett, London. 

4163. Va.ves, F. J. Hadfield, Sheffield. 

4164, ADVERTISING Sion, L. Gorer, London. 

4165. TexTILE VEGETABLE Fipres, R. J. Exe, London. 

4166. Rotary Merer, J. Readman, London. 

4167. Cicar-sHaPeD TusBe for Smoxine Tosacco, W. 
H. Allery, London. 

4168. OrGans, 8S. Howard, Manchester. 

4169. Sock, A. Botting. London. 
70. Cottision Mat, N. Douglas, London. 

. Lamps, W. Ackroyd and W. Best, London. 

. VEHICLES, J. A. Jansson, London. 

3. PapeR Patrern, M. A. Heyn, London. 

4174. Tires, S. Bunting, Birmingham. 

4175. PReserver, E. Thomson, London. 

4176. Printinc Presses, C. G. Harris and J. F. 
McNutt, London. 


4177. Frepinc Printinc Presses, C. G. Harris, 
London. 
4178. Cash Reoisters, D. W. Harper, T. R. Farns- 


worth, and R. L. Matthews, London. 

4179. Leap, A. J. Boult.—(S. Ganelin and J. B'ock, 
United States.) 

4180. REFRIGERATING Apparatus, W. F. 
London, 

4181. Vatves, 8. Forter, London. 

4182. Horstine, J. G. Speidel, London. 

4183. Lamps. C 8. Dolley, R. Hawkins, T. M. Light- 
foot, and H. T. Goodwin, London. 

4184. Bearinas, The Goold Bicycle Company, Ltd., 
and W. 8. Wilson, London. 

4185. Booksrnpineo, G, Hayes, London. 


Singer, 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette. 





572,177. APPARATUS FOR TREATING FIRE Gases, J. 
Patterson, Gourock, Scotland.—Filed August 3lat, 
1895. 

Claim.—(1) The combination of a flue for smoke and 
gases, a fan casing, a rotary fan in said casing, a 
passage connecting said flue and fan casing, means 
for discharging jets of water into said connecting- 
passage transversely of the current of gases passing 
there through, and means for discharging inducing 
jets across the transverse jets. (2) The combination 
of a fan, a flue or passage through which the gases to 
be treated pass, said flue being connected to said fan, 
means for supplying water to said fan, means for pro- 


572,177. 
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ducing a jet or jets of water through which said gases 

ya88, an inducing nozzle disposed in the passage lead- 
oe to the fan, and a perforated ring surrounding said 
nozzle through which water under pressure is caused 
to pass in the direction leading to the fan. (3) The 
combination of a fan, a flue or passage through which 
the gases to be treated pass, said flue being connected 
to said fan, means for producing a jet or jets of water 
through which said gases pass. an inducing nozzle 
disposed in the passage leading to the fap, and jet 
devices disposed around said nozzle through which 
water under pressure is caused tv pass in direction 
towards the fan. 


572,204. APPARATUS FOR MANUFACTURING AXLFs, 
&c., FROM IRON OR STEEL, 7. Higgins, Pittsburg, 
Pa —Filed August 20th, 1896 

Claim.—({1) An apparatus for the purpose of shaping 

or forming car axles and other cylindrical-shaped 


[572,204.} 














bodies of metal, consisting of a ove” | concave 
die, a convex die operating in conjunction therewith, 
a means for giving said convex die an oscillating 








4022. Bicycir Supports, E. Amphlett, London. 
4023. Eye Protectors, C. 8. Elliot, London. 


mingham. 





movement, and a means for automatically een: bar 
same downward to place the pressure upon the blank 


===: 


between the dies, as described. (2) A mea 

rolling axles and other like shapes from bars of ne 
consisting of a stationary concave die, an oscillate. 
rocker arm provided with a convex die at the ating 
the axis of which is parallel to that of the stationary 
die, a means for automatically feeding the conve: x di, 
downward, a means for rapidly lowering or 1 
the same die, the journal formers arranged in ¢, cet 
the said dies, acd means for operating thes : 
towards or away from each other, all arranged 2° 
combined for service, substantially as set forth = 


572,396. Vatve ror Power Motors, J, 4 


Neweastle-upon-Tyne, England.—Filed Ap nilerson, 


1895. rit lat, 
Claim.—(1) A power cylinder having a piston ; 
to operate therein, a head or cover for maid wate d 
provided with a steam space D and an ple = 
chamber E, a cylindrical chamber C provided with are 
communicating with the steam space and “ee 
chamber and opening into the cylinder, and ee 
adapted to operate into the said cylindricu ¢} 


572,396] 
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and comprising a riog C’ split or open at one side a 
wedge G arranged in said split or opening and a bolt 
H securing said wedge in place, substantially a8 
described. (2) In a power cylinder, aring valve having 
a hub, a peripheral rim and radial arms connecting 
said hub and rim, said rim and one of the arms being 
split to receive a wedge G, and a bolt H passing through 
the split arm to secure the wedge in place, substan. 
tially as described. 


571,947. Pneumatic Tire, HW. Faulkner, Leicester 
England.—Filed June 8th, 1896. . 
Claim.—{1) A pneumatic tire containing within the 
air chamber, small pieces of puncture-closing material 
and a liquid, the puncture-closing pieces being free to 
move in the liquid and to distribute themselves auto. 
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matically, substantially as set forth. (2) A pneumatic 
tire having the inner wall of its air chamber lubri- 
cated, and inclosing loose puncture-closing pieces 
within such air chamber, said puncture-closing pieces 
being free to shift about, substantially as set forth. 


572,051. Moror Venicie, J. F. Duryea, Springfield, 
Mass.—Filed Murch 6th, 1896. 

Claim.—In a motor vehicle, a main axle through 
which the propelling force is conveyed to the wheels 
thereof, a suitable motor, a main shaft driven by said 
motor, a cone pulley fixed on said main shaft, com- 
bined with a counter-shaft having a belt-pulley there- 
on, supported in axial alignment with said main shaft 





$72,051. 





_ 


and min axle, gear eonnections between said countcr- 
shaft and axle, one or more loosely-running driving 
belts uniting said cone and counter-shaft pulleys, 
idler pulleys applied to said bets toggle lever frames 
supporting said idler pulleys io pairs in proximity t> 
said belts, a cam shaft extending across the vehicle 
near said toggle frames having cams thereon for 
engagement with said frames, whereby said idler 
pulleys are moved against and from said belts, the 
operating lever, and connections between said leve- 
and cam shaft, whereby the latter-named shaft is 
reciprocally rotated, substantially as set forth. 








Epps’s Cocoa.—GRATEFUL AND ComrortiNnG.—‘ By & 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by 4 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. — 
Civil Service Gazette.—Made simply with boiling water 
or milk.—Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps anp Co., Ltd. 
Homeeopathic Chemists, London.”—Also makers 0! 

Epps’s Cocoaine or Cocoa-Nib Extract: A_ thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being 
gentle nerve stimulant, supplies the needed energy 





without unduly exciting the system,—[{ADVT 
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THE MANUFACTURE OF COKE, 
No. III. (continued. ) 


Tax condensation and washing plant is a very import- 
ant factor in the economy of these systems of the pre- 

aration of coke, and much depends on having suitable 
apparatus well and conveniently erected and arranged. 
Unfortunately, Messrs. Solvay and Co. are not prepared 
to let the public far into the secrets either of the appa- 
yatus employed by them or of its arrangement ; SO we are 
unable to set before our readers any further information 
in this direction. Dr. C. Otto and Co., of Dahlhausen-on- 
the-Ruhr, on the other hand, have placed at our disposal 
further drawings relating to their condensation and 
washing plant; and as they exhibit variations on those 
we published in last September, we reproduce them now, 
and from them will be gathered a very good idea of the 
character and magnitude of such installations. The differ- 


Fig. 30 


“Tue Exoneer” 


| 


| this is more particularly the case in reference to the Otto- 
| Hoffmann ovens, inasmuch as at the period we referred 
to in our former article, and to which we are obliged to 
refer, inasmuch as no more recent information was forth- 
coming at that time, many of the improvements now 
| generally introduced had not yet been made the subject 
| of proper investigation. We have now at hand further 

information, which sets the Otto-Hoffmann oven in a very 
| much better light than was thrown on it by the figures 
we gave previously, which now, of course, must be super- 
seded by the new figures. But as we have not recently 
had an opportunity of investigating these improvements, 





| we have gone to the fountain head, and have obtained 


these numbers from the authorities controlling these 
ovens. The numbers relate to a plant working on a well- 
known coal at an equally well known mine. The mines 
being those of the Hibernia Company, in Westphalia, the 
coal being from the Shamrock Collieries III. and IV., 


vary with coal of different composition; ¢.g., a coal con- 
taining less volatile matter would yield more coke ; a coal 
containing more volatile matter might yield more benzol, 
and at any rate more gas, and soon. It is, therefore, very 
important in making comparisons to get full particulars 
about the coal, its moisture, its volatile matter, its fixed 
carbon, its ash, its sulphur, and its nitrogen, to which, of 
course, must be added its physical characteristics along 
with its correct denomination, in accordance with the 
recognised system of classification ; all these points have 
unfortunately not been supplied us in the present instance. 

With such performance as that just set forth, it is not 
remarkable to find that these ovens enjoy a certain 
amount of popularity in the land of their invention, and 
so we note that Dr. C. Otto and Co. have laid down and 
built not less than 9000 ovens, many with, many without 
recovery of by-products. During 1895 they erected 610 
with, and 128 without; and in 1896, 620 with, and 40 








Fig. 31 
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Fig. 32 


Swain Enc. 


ELEVATIONS OF A BY-PRODUCT RECOVERY PLANT ON THE OTTO-HOFFMAN SYSTEM 


ences between the former drawings and the present may be 
readily observed. In the elevations—Figs. 30, 31, 32, are 
shown the actual plant erected at the Constantine the Great 
colliery, near Bochem, Westphalia. In the first view, 
Fig. 30, the appliances that follow the exhausters are 
seen, the cooler and three washers, the arrangement for 
taking off the ammoniacal water being distinctly shown. 
The next view, Fig. 31, is from the end at which the gas 
enters, the main and the valves regulating the flow of gas 
into the first two of the series of condensers are in the fore- 
ground; just behind are the pipes and valves admitting to 
the three scrubbers; then to the right is the engine, 70-H.P., 


of which there are two, and at the back is the cooler; then, | 


too, one view of the arrangements of the pipes, and water, 
tar, &c., tanks is given. The 
third view, Fig. 32, shows 
the general aspect of these 
works. It will be seen that 
the condensers are arranged 
in two rows of four, one of 
which is seen; the intake 
and the outlet of the scrub- 
bers is clearly depicted, and 
the disposition of the exhaust 
installation is seen well. Then, 
again, the washers with their 
connections appear in their 
proper position, and finally 
the benzol absorption plant 
1s represented in an adjoining 
room, which was absent in 
our previous illustrations, but 
1S @ very important factor. 
This condensing and washin 


Prop. oF BEEnive OveN 








and contains 26 to 28 per cent. of volatile matter. There, 
a battery of sixty Otto-Hoffmann ovens, each 32ft. 8in. 
long, 703in. high, in width 193in. at the ram end, 20;in. 
in the middle, and 22in. at the discharge end, was erected 
in 1895, and has yielded, per month, from 10,000 tons of 


coal, 7500 tons of coke, above 100 tons of sulphate of am- | 
monia, and more than 300 tons of tar, as well as about | 


34 million cubic feet of gas per diem—a remarkably high 
yield of gas. 


of tar and sulphate of ammonia, a proportion of benzol is 
recovered, amounting to from } to 75 per cent. of the 
weight of dry coal used. Moreover, the waste heat from 


Prop. OF SEMET-SOLVAY RETORT OVEN 





xt 











plant is for a battery of sixty Otto-Hoffmann ovens. , sixty ovens is sufficient to heat six boilers with corrugated 
The corresponding ammonia plant for the same number | furnace tubes, each of about 920 sq. ft. heating surface, and 


of ovens is similar to that we have already illustrated. 
These illustrations will convey to our readers an idea of 
the kind of installation that is required for a definite num- 
ber of ovens dealing with a definite amount of coal to be 
presently referred to. 

We will now add a few words as to the more recent 
performance of these ovens. As might be expected where 
So much activity is being displayed in connection with the 
retort systems of making coke, there are improvements 





to record in the performance of these appliances, and | 


working at 10 atmospheres pressure. From these data the 
annual output for Otto-Hoffmann ovens would be :— 
Annual yield from each Otto-Hoffmann coking chamber. | 
Coal coked sea (Tose: “dee. © eset: ) OO 
FORO, cave each bie Seeelivenk was OR 
Ye ae eae ae 60 ,, 


| 
| 


Benzol, 90 per cent. ... . 5to 18 A 
Sulphate of ammonia... ... ... 20 ,, 
Os csc. cca u..cua gee theese 22 million cub, ft. 


These numbers apply to the particular coal, and would 





Of the gas, 60 per cent. is used for heating | 
the ovens, the remainder being available for power, light- | 
ing, or other purposes; but besides the large quantities | 


Otto-Coppée ovens, and they now have 450 ovens with 

recovery of by-products on order. Some of this vast num- 
| ber of ovens, but by no means all, are operated by Dr. 

C. Otto and Co. themselves ; they, moreover, have a source 
| of refractory material of their own for fire-bricks, &e. 

Concerning the Semet-Solvay ovens we have no recent 
statistical data, but the following interesting compara- 
| tive numbers have been published by them :— 


Semet-Solvay Beehive 

oven. oven. 
Ovens operated ... ... ... 12 dc 
Time in coking ... noe 20 hours... 514 hours 
Tons coal used a ae 79 ... 30°6 
Tons coke made Jost, Hama kca 63 °9 saty- 
Pounds sulphate of ammonia... 1703 eo 
Pounds of tar ... ... ... ... 5845 oo 


In percentages and values the numbers stand as 
follows :— 
Semet-Solvay. Beehive. 

80 °7 <0 


Percentage of coal in coke ‘ 2 °3 
* sulphate 1075 a 
cs i tar a 3 “69 - 
Value per 24 hours ofcoke ... £19°18 £572 
- me sulphate 10°22 _ 
“9 sa tar th 5°85 o.oo 
94 produce 85°25 ... 5°72 
»» per oven, 24 hours of 2-94 “48 
produce aspen 7 Ri 
CONE CE OVOE nck cco eee cee aun ae 
Years duration of oven ... ... 10 ana 
Tons of coke made in oven... 19,443 ...3260 
Cost of oven per ton of coke ... 35d. ... 5d. 


| These numbers distinctly show the advantage of the 

| retort oven over the beehive, a factor which was well exhi- 
bited by the same firm at an American exhibition, and an 
illustration of which we reproduce here—Fig. 33. The coal 
was West Virginia coal, and it will be seen yielded 60 per 
cent. of coke in the beehive oven, and nothing else, 
whereas in the case of the Semet-Solvay oven, besides 80 
per cent. of coke, the other useful products indicated were 
obtained. 

It is perhaps well for us to state that we are perfectly 
aware of the fact that retort coke ovens are by no means 
unknown in this country, even with recovery of by-pro- 
ducts, and, in fact, we are acquainted with some of them 
that have been established for many years and are pro- 
bably still working, but the matter has not made sufficient 
headway, and it is for this reason that we are calling 
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attention to it. A visit to continental coalfields and iron- 
works convinced us of the fact that the continental coal 
and iron masters, having realised the advantage to be de- 
rived from the use of retort ovens, have not hesitated to 
expend large sums of money in replacing beehive ovens 
by retort ovens, and there is no doubt at all about it—as 
one can soon gather from an inspection of these works— 
that these gentlemen thoroughly understand what they 
are doing, and work in all directions to the best advan- 
tage. Itseems to us therefore that the sooner our coal 
and iron masters set aside inherited prejudices and take 
to investigating matters for themselves, instead of servilely 
following the dicta of some few conservative leaders of 
the good old school, the better it will be for them and for 
all concerned. We remember at a meeting on one 
occasion, when coke ovens were being discussed, an 
authority eminent in both theory and practice pointed 
out that 64 per cent. of beautiful coke was being produced, 
and, in addition, the waste gases heated all the boilers, 
pumped all the water, and drew 900 tons of coal per day 
from a depth of 600ft., adding that if they were able to 
produce first-class coke and do all that work in addition, 
they had every reason to be satisfied. Certainly, he de- 
scribed a position very much better than obtains in many 
localities ; but yet there is no reason whatever that pro- 
gress should therefore be barred, and the condition of 
things, satisfactory as it may have been, not be improved. 

We shall now briefly set forth the advantages that are 
claimed for the retort oven over the beehive oven :—An 
increased yield of coke of equal quality, and lower ash; 
a reduction of the time of coking; coking more easily 
regulated ; less repairs, and longer life of oven with an 
increased capacity ; less labour required; the acquisition 
of large quantities of useful accessories, ammonia, tar, 
benzol, fuel gas, waste heat, and complete combustion of 
the fuel used, so that there is neither smoke, nor fumes, 
nor waste of fuel. It should be at least worth the while 
of anyone who makes coke, or who wants to make coke, 
to see if these advantages can or can not be realised. 








HARBOURS AND WATERWAYS. 


THE revival of trade during the past year has had a satis- 
factory effect on the revenues of the harbours and docks 
generally throughout the kingdom. The increase in the 
tonnage of the Thames docks was stated by the chairman at 
the meeting of the London and St. Katherine Docks to be the 
largest in the kingdom, and greater by 560,000 tons than it was 
seven years previously, or, going back a quarter of a century, 
the tonnage increase was over 2,000,000. The London and 
India Docks obtained the largest share of the general increase 
of business in the Thames, for while the increase of shipping 
from foreign ports for the whole of the London docks was 
6 per cent. over the corresponding half of the previous year, 
the increase at the London and India Docks was 12 per cent. 
At Millwall the increase in the tonnage was less than 3 per 
cent. 

The Tees Conservancy Commission have also had a favour- 
able year, their accounts showing an increase of revenue of 
£10,000, or about 7 per cent. on the previous year. On the 
Tyne there was an increase of business done at the Com- 
missioners’ docks, staiths, and shipping places, the coal ship- 
ments, notwithstanding the competition of Blyth, showing a 
gain of 492,882 tons over the previous year. At Boston the 
increased revenue of the dock and harbour for the past year 
over 1895 amounted to £2275, leaving a net surplus of 
receipts over expenses of £7310. At Swansea the increase in 
the tonnage was 32,649 tons, notwithstanding the great 
falling off in the export of tin-plates to America, which 
decreased 80,137 tons, or 57°9 per cent., and the export of 
anthracite coal 83,125 tons, or 57-6 per cent. Compensation 
for these losses has, however, been found in new markets, 
including Germany, Italy, and France, and especially the 
Straits Settlement, the exports there having risen from 231 
tons in 1895 to 5493 tons in 1896. Leith has also obtained a 
fair share of increase, the revenue showing a gain of £5991, 
the chief proportion of which was received from dues on 
goods. The increase in the imports of grain amounted to 
46,820 tons, and the export of coal to 54,300 tons. Burnt- 
island did well, the shipments of coal showing an increase of 
60,336 tons, the greater part of which went to Germany and 
Denmark. At Aberdeen, owing to a reduction of rates, 
aithough the trade has been prosperous, there was a decrease 
in the ordinary revenue. At Liverpool the tonnage which 
entered and cleared from the port during 1896 was 11,407,184 
tons, an increase of 576,321 tons over 1895. 

Manchester Ship Canal.—The growth of trade on the 
canal during the past year has been substantial, the total 
tonnage amounting to 1,509,659 tons, against 1,087,443 tons 
in 1895, and 682,600 tons in 1894. The exports are repre- 
sented by 565,100 tons, a gain of 14 per cent. on the previous 
year, while the imports amounted to 944,558 tons, an im- 
provement of nearly 60 per cent. The imports of manufac- 
tured iron, iron ore, and pyrites, timber and dye woods were 
about double those of the previous year ; cotton from America 
shows an increase of over 500 per cent., grain 370 per cent., 
and flour 128 per cent. The principal increase in exports 
was from machinery, with a gain of 89 per cent., and manu- 
factured iron 215 per cent. The quantity of coal exported 
amounted to 219,468 tons, an increase of only 4 per cent. 
The export of Manchester goods was 145,789 tons, an increase 
of only 16 per cent. The tonnage using the canal is estimated 
to amount to about one-eighth part of the total traffic for 
which Manchester is the consuming centre, there is therefore 
still considerable room for improvement. At a meeting of 
the Manchester Statistical Society recently held the benefit 
of the canal to Manchester was variously estimated at from 
one-half to one million annually, this amount being saved to 
the city and district. The traffic on the railway has also 
considerably increased all round, and notwithstanding the 
continued jealousy shown by the Liverpool merchants to the 
canal, the tonnage of that port shows a considerable increase, 
and the revenue produced a large surplus income. 

Judgment has been given in the appeal against the seques- 
tration order obtained by Messrs. Fairclough on the alleged 
ground that the company had diverted more water from the 
river Mersey to the canal than it was entitled todo. At 
the trial of an action brought in 1894, the company admitted 
that it had then diverted from the downward flow of the 
river Mersey past Howley Quay a greater quantity of water 
than its Act entitled it to do, and it consented to an 
injunction for the future, to the efiect that when the flow 








past Howley Quay, in any twenty-four hours, does not exceed 
100 million cubic feet, the company shall not divert more 
than 10 million cubic feet; and it also paid £7500 as com- 
pensation in respect of the rights of navigation to the mills 
and damages for loss of water. The normal dry weather 
flow past Howley Mill previous to the construction of the 
works was stated to be 70 million cubic feet a day. In June, 
1896, the flow fell to about 14} million cubic feet. Messrs. 
Fairclough thereupon applied to the Court of Chancery for a 
sequestration order, on the ground that the order of the 
Court had been disobeyed. At the hearing it was not con- 
tended that the company had actually taken more water into 
the canal than it was entitled to do, but that owing to 
the canal works the channel had become leaky, and water was 
therefore wasted. This leakage theory was accepted by Mr. 
Justice Kekewich, and he held the company liable for this, 
and found that it had consequently disobeyed the injunc- 
tion granted by the Court. He therefore granted the seques- 
tration order asked for. At the appeal the Lord Chief 
Justice pointed out that the statement as to the minimum 
dry weather flow before the canal works were made was not 
supported by any sufficient weight of evidence ; and even if 
it were, that to compare the flow before with the flow after 
the company’s works had been executed, and to attribute the 
difference wholly to the abstraction by the company, would 
not be sound, because it ignored the effect which the autho- 
rised works may have had in substituting a straighter and 
better channel for the discharge of the water, allowing 
it to come down more rapidly than formerly; that conse- 

uently the extremes of flood and drought to be greater; and 
that if the consequence of the authorised construction and 
working of its canal by the defendants were to take away 
or injure any rights of the plaintiffs as to water supply, the 
remedy was not by an order for sequestration, but by an 
action for compensation under the Lands Clauses Acts. The 
judgment, therefore, was that the sequestration order was to 
be set aside, and that Messrs. Fairclough were to pay the 
costs of the Court below and of the appeal. 

Tynemouth piers.—During the heavy north-east gales 
which prevailed at the end of January very considerable 
damage was done to the North Pier at the mouth of the river 
Tyne. This gale was the heaviest that had occurred in 
the North Sea since 1894; and even after the wind 
abated, and went round to the west, the waves continued 
breaking on the pier from a north-easterly direction for 
nearly a week afterwards with such force that it was 
impossible to pass along the pier, and communication with 
the lighthouse at the end could only be obtained by boat. 
The Tyne piers were commenced in 1854 from plans prepared 
by the late Mr. James Walker. At first it was only intended 
that the North Pier should extend 2100ft., terminating in 
a depth of 15ft. at low water. In 1859 further powers were 
obtained by the Commissioners, and it was determined to 
extend the pier out for a further length of 900ft. into 30ft. at 
low water. An attempt was first made to let the work by 
contract, but subsequently the Commissioners took the work 
into their own hands, and it has been carried out under the 
direction of Mr. Messent, the engineer to the Commissioners, 
who has had charge of the works from the commencement. 
The piers are built of concrete on a rubble mound, with 
an outer facing of concrete blocks, faced with stone. 
The depth of water at the present time at the end of the pier 
at low water of spring tides is from 30ft. to 40ft. Consider- 
ing the exposed position of these piers, the damage done by 
storms during their construction has been comparatively 
slight. The greatest misfortune occurred during a very heavy 
gale from the north-east in December, 1867, when both the 
North and South Piers were damaged, a length of 240ft. being 
washed away from the North Pier. The total amount of 
damage due to this storm was estimated at over £45,000. 
The two piers were practically completed about a year ago, 
but no official ceremony has been held to celebrate their com- 
pletion. At the commencement of the North Pier, and up 
to about the time when the first serious accident occurred, 
the base of the concrete wall was placed on the rubble mound, 
at about 12ft. below low water. The depth was subsequently 
increased to 17ft., as experience proved that the wave action 
extended nearly to this depth. At the outer end the base is 
as much as 24ft. below low water. The first part of the wall 
was also filled in with rubble stone, but subsequently con- 
crete hearting was substituted. As the pier extended out- 
wards it was found that during north-east gales the beach 
was much cut away, at times as much as to 17ft. below low 
water, for a distance of 100ft. from the wall. To prevent this 
blocks of stone weighing from five to six tons were placed on 
the beach at the foot of the wall. As the structure extended 
seawards these were found insufficient, and blocks of concrete 
weighing 36 tons were used. 

The part damaged during the recent gales is almost 500ft. 
from the outer end, where the top of the rubble mound is 
21ft. below low-water. The causes which led to the disaster 
have been in operation for upwards of a year. At the latter 
end of 1895 it was discovered that the downward blow of the 
waves, after breaking against the pier, had cut away the 
beach and removed a large number of the concrete foreshore 
blocks, each of which weighed upwards of thirty tons, and 
which had been placed at the foot of the wall to protect the 
foundation, and had excavated a large cavity in the wall, the 
superstructure remaining suspended on an arch formed by 
the concrete. Several attempts were made to fill up 
this cavity with stone and cement, and an old steamer was 
filled with concrete and sunk at the foot of the wall, and 
surrounded with heavy blocks of concrete. The force of the 
waves during subsequent gales broke the steamer in two and 
rolled away the blocks, and at the beginning of this year 
all the work which had been done during the previous spring 
and summer, at a cost of nearly £17,000, had been washed away. 
The North Pier runs out in a straight line from the shore for 
about two-thirds of its length, it then bends out rather 
abruptly northwards, the last portion of the pier having a 
convex form, with the outer bend seawards, leaving a reverse 
curve between it and the shore. Whether it is due to the action 
caused by this outline or otherwise, the waves have a peculiar 
action at this part of the pier, described locally as ‘‘ knotting,” 
and break in greater masses here than at any other part of the 
structure. The pier, weakened at this point in the manner 
described, succumbed to the January gale, and a complete 
breach was cut through the wall on the sea side about 100ft. 
in length, and a hole scooped out through the concrete about 
30ft. in width, through which the water rushed into the 
harbour as every wave broke against the wall. The masonry 
of the centre wall has also been very much damaged for a 
considerable distance on each side of the breach. The con- 
tinued disturbance of the sea has rendered it impossible so 
far for any complete examination to be made by divers, but it 





is not anticipated that the foundation work below low water 
has received any further injury. Great sympathy is felt in 
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the locality for Mr. Messent, the engineer in charge of the 
works, who has devoted the greater part of his life to the con. 
struction of these piers, and in converting the Tyne from 
second-rate river into one of the foremost navigable highways 
of the kingdom ; and now when he might fairly have regtaq 
content with the completion of his great work, it is, to sq. 
the least, pe rege J to have once more to begin again the 
weary fight with the ocean. It is, however, some satisfaction 
to find that the damage is confined to a short length of the 
structure, and that the main part of both piers remains yp. 
injured. 

At the annual dinner of the North-Eastern Coast Instity. 
tion of Engineers and Shipbuilders, held at Newcastle, the 
mayor called attention to the fact that when the (Queen 
began her reign the Corporation thought they had done, 
great work on the Tyne by dredging 20,000 tons a year from 
the river; but under the Commissioners’ management ag 
much as 5} million tons had been dredged in one year; ang 
that during the sixty years of the Queen’s reign nearly 109 
million tons had been dredged from the channel. The quantity 
for last year was 2,190,496 tons. The change in the river has 
been accomplished by an expenditure of between eleven and 
twelve millions of money, of which about seven millions had 
been provided out of taxation of those using the river, ang 
about 4} millions had been borrowed. 

Lowestoft.—Very great inconvenience has been experienced 
this winter by the fishing boats and other vessels using this 
harbour, owing to the large quantity of sand brought into 
the entrance by the north-east gales. For several days a 
large sandbank stretched two-thirds of the way between 
the entrance piers, and projected for thirty or forty 
yards into the harbour, and a large number of fishing boats 
and trawlers were kept from going to sea. Although the 
obstruction was removed as rapidly as practicable by the 
dredgers of the Great Eastern Company, to whom the har. 
bour belongs, the same inconvenience is imminent with every 
north-east gale; and the company is therefore seeking par. 
liamentary powers to carry out remedial works at a cost of 
from £60,000 to £70,000. 

Trent and Mersey Canal.—The North Staffordshire Rail. 
way Company is doubling the single locks on this canal 
between Red Bull and Harecastle, this work being rendered 
necessary by the amount of traffic to be dealt with, which 
amounts to about 1000 boats a week, carrying 20,000 tons of 
merchandise. The new locks are 77ft. long, 8ft. Gin. wide, 
and 20ft. deep. The walls are constructed of concrete, and 
the sluices for filling the locks consist of wrought iron pipes. 

Burntisland.—The tender of Sir John Jackson has been 
accepted for the new dock, which is to have an area of ten 
acres, and a depth of 29ft. on the sill at spring tides, 254ft, 
at neaps, and 13ft. at low water spring tides. The contract 
amount is £260,000, or about £40,000 below Messrs. Meik's 
estimate. Sir John Jackson has nearly completed the dock 
at Methil, and the plant now at work there will become avail. 
able for this contract. 

Bridgwater.—The Corporation have decided to adopt the 
recommendation of the Port and Navigation Committee to 
apply for the necessary parliamentary power to carry out 
that part of the scheme recommended in the report of Mr, 
W. H. Wheeler, M.I.C.E., which relates to that part of 
the river Parret, extending over about three miles below 
Bridgwater, at an estimated cost of £50,000. This will 
remove some of the worst bends in the river and increase the 
depth of water 4ft. The more complete scheme advised by 
Mr. Wheeler was estimated to cost £95,000. 

Peterhead.—The annual report of the engineer in charge of 
this harbour of refuge presented to Parliament shows that 
the work is advancing by slow degrees, the progress during 
the past year of the south breakwater being only 1124f{t.; the 
foundation of a further length of 60ft. having also been pre- 
pared. The excavation of the barge harbour has also been 
proceeded with. The work in connection with the pier in- 
cluded 68 cubic yards of rock removed by the divers, 1477 
yards of concrete mass work deposited, 150 yards of bag work, 
5542 yards of concrete block work, and 15,147 cubic feet of 
granite ashlar in face work. The average number of free men 
employed during the year was 150, and of convicts 241, and to 
watch these latter, 32 warders and guards. The total esti- 
mated cost of this harbour of refuge is £897,520. 

The work of deepening and improving Port Henry Harbour 
by the Harbour Trustees is also progressing. Sanction was 
given by the Public Works Loan Commissioners for a loan of 
£36,000 about thirteen months ago. The contract, which 
consists of removing about 80,000 cubic yards of rock for 
deepening the harbour, was let to Mr. P. L. Nott, in April, 
and the time from then to October was occupied in pre- 
liminary work, and the construction of the cofferdam. Up to 
the end of the year, about 10,000 yards of rock had been ex- 
cavated, and the work was progressing at the rate of 4000 
yards a week, 








COPPER FROM GREEN WATER. 


Ove of the most interesting sights in the great mining town of 
Butte, says the Anaconda (Montana) Recorder, is the process by 
which copper is caught from the emerald-coloured water that flows 
from the Anaconda and St. Lawrence mines. It is estimated that 
this water, which for four or five years went to waste, is now 
bringing the Anaconda Company 80,000 dols. a month, at a cost of 
about 1000 dols. a month. 

It is only within the present year that the company undertook to 
handle this water. Heretofore it was worked under lease. An 
old German, named Mueller, was the first man to save copper from 
the water. 

During the last three years Thomas Ledford had a lease of the 
water. He paid a 25 per cent. royalty to the company. It is 
claimed that he realised at least 100,000 dols. a year from the 
water. Ledford is a pretty rich man to-day. Now that the 
company is operating the waters on its own account, it has 
discovered what a great money-making enterprise it is. } 

At the present time several acres of ground are covered with 
wooden vats. These are filled with all the old scrap iron they can 
hold. It has proved a splendid for disposing of the tons 
and tons of old iron the company has accumulated for years. Old 
pegs j cages, water pipe, wheelbarrows, railroad iron, in fact, 
any old thing that consists of tin or iron, is appropriated to this 
service, 

It is said, for every pound of iron put into a vat, a pound of 
copper is produced. “Where the water first attacks the iron, the 
copper absorbs the iron completely within three weeks. After the 
precipitation is effected the water is drawn off and the slimy copper 
is transferred to another tank where the water is further drained 
off, These latter vats hold about 15 tons of the copper, which 
now has the appearance of a clayish substance. This is sacked 
into packages of about 1001b, When in this shape it is sent to 
the smelters. The product carries an average of 86 per cent. pure 
copper. The iron remaining in it makes a fine flux, and when 
mixed with other smelting ore, it is said to bring the ore up to 4 
value of about 300 dols. a ton. The water from the mines is the 
most profitable product of the Anaconda Copper Mining Company: 
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WATT AND THE MEASUREMENT OF POWER*. 
By Mr. Witu1aAM Henry Preece, C.B., F.RS, 


neer-in-Chief and Electrician, General Post-office, London; 
Vice-President of the Institution of Civil Engineers, &c. 


James WatTT, who died seventy-seven years ago, was a great 
inventor. He was ‘‘ one of the most illustrious followers of science, 
and one of the greatest benefactors of the world.” If he had 
never improved the ‘‘ fire engine” of his, the ‘‘ steam engine ” of 
our day, the copying press alone would have maintained his name 
on the scroll of inventive fame. His greatest invention—that 
which has been most Lees in exciting further improvements in 
the steam engine, and which has supplied the engineer with a new 
sense—is perhaps the ‘‘indicator.” The indicator enables an 
engine itself to record automatically on paper a diagram which, 

roperly interpreted at leisure, conveys a clear history of the per- 
ormance of the steam in the cylinder. It enables the engineer 
to measure the actual work that is belay done by it, and it gives a 
report of the action of the valves and parts which control the 
ingress and egress of that steam, and which regulate the perform- 
ance of the machine. It gives an insight into the internal actions 
of the machine, which, being out of the range of direct observation, 
are so liable to be misinterpreted. It is to the engineer what the 
stethoscope and the thermometer are to the physician. 

Accuracy in measurement is the foundation of engineering and 
the secret of practical success. It leads to the detection of error, 
and to perfection in working. No instrument has been more 
productive of improvement in this respect than Watt’s indicator, 
and few instruments have been found to require less modification. 
The conception and develop t of this apparatus showed that 
Watt was a ee way before his time in grasping the doctrine of 
energy and applying the practice of graphics. With such an 
entensive literature on the subject, and with its universal employ- 
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ment by eng 8, it is ry to describe the instrument. 
I content myself by showing you side by side Watt’s original 
Pree «oA ent by Mr. Tangye, of Birmingham—112 years 


old, and the most recent form designed to meet the requirements 
of modern machinery. In his patent of 1782, describing his 
application of the principle of expansion to the economical 
working of the steam engine, Watt drew a diagram, which I 
reproduce, showing how much he was before his time in the use 
of graphics, and in the conception of the principle of energy. 
It is quite clear that this mode of looking at the work done in 
the cylinder led him to consider its automatic record. It was 
only necessary to know the length of stroke, and to indicate the 
pressure of the steam upon the piston exerted during each instant 
of its movement, to obtain the factors of the work done during 
each stroke. A curve is thus formed by a pencil on a sheet of 
paper which by its shape gives the whole history of the perform- 
ance of the engine. The area of the curve, although it contains 
nearly all we want, is not that which we require to know so much 
as its mean height. The horizontal length gives the time of one 
stroke. The mean height gives the average pressure exerted 
during the stroke. We thus learn the work done per stroke, 
and by multiplying this amount by the number of strokes per 
minute, and knowing the dimensions of the machine, we obtain 
the total work done per minute, 

The principle of work lies at the very root of the profession of 
the engineer ; Watt gave us not only the means to measure it, but 
a system to indicate it. Work done means resistance overcome. 
It means the application of force through space against this 
resistance. In Great Britain we employ as our practical unit the 
force or weight of 1lb. Our space is measured in feet, Thus 
if we raise 1 lb. lft. high against the resistance of gravity, we do 
an amount of work which we moderns call a ‘‘ foot-pound,” though 
Watt did not. The ‘‘foot-pound ” conveys to them who habitually 
use it the ag of a reality as distinct as 1 lb. of butter. The 
engineer, like Shakespear’s poet, gives to airy nothing, not only a 
local habitation and a name, but a concrete existence. The French 
unit of work is er. It is a kilogram raised one metre against 
gravity, and is called the ‘‘ kilogram-metre.” The kilogram-metre 
contains 7°23 foot-pounds. 

I have had some difficulty in tracing the parentage of the term 
foot-pound. It came into existence in the forties. Joule, in his 
earlier papers, spoke of the work done by 1 lb. acting through lft. 
Lord Kelvin writes me, ‘‘I believe we had ‘ foot-pound ; first from 
Lewis Gordon, the first professor of ———s in Glasgow 
University—1544, the first really of the United Kingdom. We 
used it thoroughly in Glasgow when I came from Cambridge to be 
his colleague in 1846. Joule was much pleased to use it, I believe 
—in fact almost remember—that he got it from me.” The English 
engineer is forced to use the pound weight as his unit of force, not 
because he is wedded to it, but because the pound and yard are 
the legal units prescribed by the Legislature. When Parliament 
thinks fit to introduce a decimal and metrical system the change 
of units will be easily effected, and we shall experience the 
inestimable advantage of having one absolute system of measure- 
ment employed alike, not only by science and by practice at home, 
but universally by al) European nations. It is not generally known 
that James Watt proposed, in 1783, a new and decimal system of 
weights and measures. His unit length was on the seconds- 
pendulum, His unit weight was to be the unit cube filled with 
water, and he proposed to weigh all liquids and gases in terms of 
this unit, in order to express by the same figure specific and 
absolute weights. There is reason to believe that these ideas were 
instrumental in framing the splendid system finally made legal in 
France, in 1801, for Watt himself visited Paris in 1786, and was in 
intercourse with La Place, Monge, and other members of the Com- 
mittee of the Academy dealing with the question. Nothing can 

revent this system, as the child of Watt, from ultimately 
oming universal all over the civilised globe. 

Now Watt in introducing the steam engine’ found the chief 
competitor he had to meet was the horse. It worked the pumps 
in mines and ‘‘ brewhouses.” It drew the ores to the surface. It 
was employed for grinding and for milling. It was clear that his 
customers would a the performance of his engines with that 
of their horses. He determined by experiment that a good horse, 
working continuously, could raise 2,000 Ib. lft. high in one 
minute. He thought he would go **one better ;” so he said, ‘‘ I 
will call 33,000 1b., raised 1ft. high in one minute a horse’s power.” 
Thus he gave his customers the advantage of 50 per cent. more 
work ; but he did more, instead of compelling them to keep 
relays of horses, each of which could not work continuously more 
than six or eight hours, he gave them a machine which worked 
continuous] throughout the twenty-four hours. He showed 
moreover that, in Whitbread’s brewhouse, his engine ‘‘ does the 
work for which thirty strong horses were kept, and consumed ,'; 
bushel of coals per hour.” 

P The above definition of a horse's power was singularly un- 
ortunate. It means 15 tons moved at a snail’s pace. Few people 
can grasp the conception. We know what a man can do, 
especially when rowing a race or when raising bricks. Going up a 
ponninia at the rate of 1000ft. per hour—a fair performance—he 
ee about of a horse’s power—horse-power—if he weighs 
a stone, Working a treadmill absorbs 3-horse power, which is 
istinctly hard labour. If he runs upstairs at the rate of 3}ft. per 
second he does 1-horse power, and this is not good for his heart. 

e also know what a horse can do in drawing a cart or moving a 
canal barge. ‘550 1b, moved one foot per second ”—the leisurely 
= of a child walking—is more comprehensible than, and the 

me thing as, 33,000 foot-pounds per minute, and is now more 
frequently used, especially dented. 
ao Watt was not the first to use the term “ horse’s power.” 
pat A did this in 1702 “An engine,” said Savery, ‘‘ which 
ti raise as much water as two horses, working together at one 
me In such a work, can do, and for which there must be con- 
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stantly kept ten or twelve horses for doing the same, then I say 
such an engine will do the work or labour of ten or twelve horses.” 
Watt, however, gave the unit a scientific character and was 
virtually its founder. He thus introduced the conception of power 
as the rate of doing work. His unit of work was 1 lb. raised lft. 
high, irrespective of the time in which it was done; but by con- 
ceiving this being done in a unit of time he conveyed the idea of 
power, a scientific definition of a much-abused term. Boulton said 
at court to George III.: ‘I am engaged, your majesty, in the 
production of a commodity which is the desire of kings.” ‘And 
what is that—what is that?” asked the King. ‘‘ Power, your 
majesty.” 

Again he was anticipated, for Smeaton in the ‘‘ Philosophical 
Transactions” for 1759, in describing his experimental inquiry 
concerning the natural powers of water and wind, said, ‘‘ The 
raising of a weight relative to the height to which it can be raised 
in a given time is the most proper measure of power.” Watt did, 
however, introduce the term “duty” to determine the com- 
parative merits of steam engines, It was introduced by him in 
Cornwall, and is often known as the ‘‘Cornich million,” for he 
determined how many pounds couid be raised 1ft. high by burnin; 
a bushel of coal in bis boiler, and found that this could be expresse: 
only in millions. Watt’s bushel was subsequently changed in this 
country to 1 cwt. (112 lb.) and in the United States to 100 lb. It 
has now become practically obsolete, for more effective and more 
uniform means are adopted to express the relative efficiency of 
engines, 

The term ‘‘ horse-power ” has probably seen its best days. It is 
gradually being displaced, and with the advent of the metrical 
system it will disappear. As a scientific term it has been much 
abused, and as a commercial term it conveys no meaning. Sir 
Frederick Bramwell wrote, in 1883 :—*‘ A barrister lately said to 
the same writer of this report, ‘ You surely do not mean to tell 
me that you do not know what a horse-power is—you that have 
been a mechanical engineer all your life?’ The answer given was, 
‘Indeed, I do not, there is a difficulty in the outset; what sort 
of horse-power do you mean?’ ‘Why I mean a horse- power.’ 
‘I know you do, but there are five kinds of horse-power.’ ‘ Five 
kinds! impossible, it can’t be?’ ‘But there are; I will give you 
the names and the nature of them: (1) The real horse-power, the 
power of a horse, estimated to lift 22,000 lb. one foot high per 
minute. (2) That which in James Watt’s time was called the 
nominal horse-power, a horse-power of 33,000 lb, raised one foot 
high per minute, which power he gave all his early engines, so that 
the purchaser, having one and a-half times the power of a good 
horse, should not be in a position to complain of the engine as 
inadequate. This term nominal is now 1 founded wi 
the commercial horse-power, and the name, theoretical horse- 
power, is substituted to represent that which was received as the 
scientific horse-power of 35,000 foot-pounds, (3) The gross indi- 
cated horse-power. This is the whole power developed on the 
piston of the engine without any deduction for friction, which 
power, divided by 33,000, gives the gross indicated horse-power. 
(4) The net indicated horse-power. This is the same as the fore- 
going, minus a certain allowance for friction. (5) The commercial, 
or, as it is now frequently called, the nominal horse-power. This 
is a horse-power about which no two persons can agree.’” Sir 
Frederick Bramwell might have added a sixth, viz. electrical 
horse - power, that which appears in the circuit, or electrical 
energy. 

Is a horse-power really a horse’s Figs Tredgold made it 
27,000 foot-pounds per minute for eight hours. Rennie assumed 
22,000 as correct. Beardmore had a horse weighing a little over 
half a ton which did 39,000 foot-pounds per minute for eight hours 
aday. Morin made it 26,150 Sechaemnles Two horses will tow a 
canal-boat at 24 miles an hour, while a steam engine of 10-horse 
power is needed to do the same work by means of ascrew. Tram- 
cats are drawn by two horses at a speed which the so-called 25-horse 
power motor can scarcely do. The horse is really a more efficient 
machine for a time than the engine, and its ‘‘pull” can be directly 
applied, but he tires and sickens and dies. He is better adapted 
to certain kinds of work. He can at times expend much more 
energy than the so-called horse-power. At other times he is 
helpless and hopeless, Thus it appears clear that a horse-power is 
not a horse’s power. The horse-power is based, as I have pointed 
out, on the British units—pounds, feet, and minutes. 

Scientific men are now universally using a system of units based 
on ‘‘centimetre,” ‘‘gramme,” and ‘‘second”—hence called the 
“*C, G. 8.” system, to distinguish it from the “‘ F, P.S,” or British 
engineers’ system. In this system, the unit of work, viz, one 
gramme moved through one centimetre against unit force, is very 
small, but 10,000,000 of these small units are taken and are called, 
in honour of our oo British experimenter, the ‘‘ joule,” and 
become a practical unit of work. Thus Joule’s own mechanical 
equivalent, the work absorbed in raising the temperature of 1 lb. 
of water 1 deg. Fah. at or about its maximum density, indicated in 
the ‘‘ F. P. 8S.” system as 778 foot-pounds, isin the ‘‘C.G.S.” system 
the work absorbed in raising the temperature of 1 gramme of water 
1 deg. Cent., at or about the same maximum density as 4 2 joules. 
Thus the joule is to the foot-pound as 1 to 1:356, and the horse-power, 
instead of being 550 foot-pounds per second, becomes 746 joules per 
second, The joule per second, or the unit of power, has now been 
universally called a “‘ watt”; and thus in the new system the 
rate of doing work—that is, the power developed by the steam 
engine, or any other machine, or by any other process, mechanical 
or physical—is most appropriately indicated in units bearing the 
name of our great Greenock inventor. The term watt wasapplied 
in 1883 by the late Sir William Siemens to the joule per second, 
but I had oa in 1881 at the Paris Congress proposed to 
apply it to 1000 joules per second. Siemens’ proposal has been 
preferred, and in consequence the practical unit of power com- 
parable with the horse-power becomes the cilowatt. Had my 
proposal found favour, the practical unit of power would have been 
the watt, and Siemens’ unit would have been the milliwatt. I 
venture to think the acceptance of my unit would have hastened 
the departure of the term horse-power. 

I was surprised and pleased the other day to find in Marseilles 
that the man directing the electric tramcars in that city corre- 
sponding to the driver of the old horse-car, sometimes called in 
America the motorneer, is called the wattman, and I have since 
learnt that this term is very general in France. I hope our 
friends in Glasgow who are about to introduce electric traction in 
their city will follow France’s good example and honour one of 
their greatest mechanical heroes by inaugurating the same name 
in Great Britain. Energy, though so protean in its character, 
retains its joule throughout all its changes. Every joule im- 
pressed on the surface of the ocean by the rays of the sun adds to 
the moisture of some cloud which, condensed into rain by contact 
with our cool highlands, feeds a river like that which forms the 
Falls of Foyers. The engineer directs this falling water through 
the blades of a turbine, and each joule that passes assists in rotat- 
ing dynamos to excite strong electro-magnetic fields and powerful 
currents of electricity, which in their turn produce light, the in- 
tensest heat known, and chemical decomposition. is lump of 
aluminium, the first ——— at Foyers, has been extracted from 
crude bauxite by the expenditure of about 60 million joules. 
Thus in every stage of its transformations the joule remains the 
same mechanical unit, whilst the energy that it measures out- 
proteuses Proteus, 

The grand principle of the conservation of energy teaches us that 
no energy is ever lost. The total energy present assumes a form 
either useful or useless to man. The skill of the engineer is 
devoted to render that which is useless useful, and no one has 
helped him to do this more thoroughly than James Watt. The 
rapid introduction of electrical energy for electric light, for 
traction, and for the transmission of the waste powers of nature 
to distant places, is revolutionising our systems of units. The 
British Association in 1861 formed a committee to consider the 
question of general electrical measurement, and, aided by Wheat- 
stone, Varley, Balfour-Stuart, Siemens, Matthiessen, Clerk- 














Maxwell, Joule, Fleeming Jenkin, who have departed, and Lord 
Kelvin, who remains as active as ever, they have so impressed the 
world by their work that, aided by the Congresees in Paris in 1881 
and 1883, in Chicago in 1893, and in London in 1894, the system 
proposed has been universally adopted, so that electricians in all 
parts of the world, whatever their nationality or their language, 
use the same terms, the same measures, ard the same units. e 
ohm is the unit of the resistance, which has to be overcome in 
any case of the flow of electrical energy; the volt is the unit of 
pressure which maintains this energy through this resistance ; the 
ampere, the result of one volt acting through one ohm, is the unit 
of current, and the coulomb is the unit of that electrical quantity 
which is being driven. These are electrical units pure and simple ; 
but leading from and associated with them are the mechanical 
units—the joule and the watt. 

The watt is universal and exact ; the horse-power is not. The 
latter equals in Eogland 550-00 foot-pounds per second ; France, 
542°47 ditto ; Germany, 58225 ditto. How can one reconcile such 
discrepancies? Yetthe horse-power is maintained in high places 
with all the fervour and enthusiasm of an old Scotch Covenanter, 
or the xon possumus of a good old English Tory. The foot-pound 

r second equals 1°356 watt. The horse-power therefore equals 

46 watts. The watt equals 0°7373 foot-pound per second. The 
kilowatt, 1000 watts, equals 1°34-horse power. If, in order to 
obtain the value of the power, we divide by 33,000 the ordinary 
formula, A PS, where A is the effective area of the piston in 
square inches, P the mean pressure of the steam in pounds per 
square inch during one stroke, S the length of this stroke in feet, 
and n the number of strokes per minute, we get it in horse-power. 
If we divide it by 44,238 we get it in kilowatts. Horse-powers 
multiplied by 0°746 are expressed in kilowatts; and kilowatts 
multiplied by 1°34 are expressed in horse-power. The new system 
is universally used by electrical engineers, 

Names, when well selected, secure precision of language; a watt 
is a watt and nothing else. A pound, on the other hand, may be 
either a force, or a mass, or inertia, Names fix ideas, Every 
electrical workman has a definite and clear conception of an ohm 
oranampére. He requires no definition to impress them on his 
mind, The name alone conveys to him all he wants to know. 
They become fundamental ideas. There is no ambiguity, hence 
there is no difficulty either in teaching or in practice. The same 
benefits would certainly arise if we applied the term kilowatt to 
the unit of power. No one would have to ask, ‘‘ What sort of 
kilowatt do you mean?” The same principle which enabled Watt 
to examine the interior of his cylinder enables the electrician to 
examine and record the behaviour of his plant and his circuits, 
Power houses which generate electric currents for supplying 
electric light or for working trams are generally supplied with 
recording instruments that tell of the energy expended at each 
instant of the twenty-four hours. The engineer has thus before 
him every moment the history of the whole previous day’s work. 
Here, for instance, is a record of a whole day’s work in Rome, and 
here a record of another day at the General Post-office in London. 

We are able by means of meters to measure water consumed or 
gas burnt in our premises. The former is sold by the 1000 gallons, 
and the latter by the 1000 cubic feet. Similarly we measure the 
electrical energy that is utilised in our houses and factories by the 
kilowatt-hour, that is, we pay sixpence for every 3,600,000 joules 
we direct to meet our wants. The custom of paying for power 
applied is by no means a modern innovation, but it has recently 
been made legal by the Electric Light Act of 1882. That Act 
makes legal as a Board of Trade standard or a unit a “ kilowatt- 
hour.” It is there defined as a thousand volt-ampéres per hour, 
the watt had not then been adopted. Thus the Board of Trade 
unit becomes a unit of work done, and we are able to sellas a com- 
mercial commodity ‘‘the work done” by a kilowatt, or, in Watt’s 
language, the work done by 14-horse power in onehour. Through 
the kindness of Lord Kelvin I am able to show you many forms of 
meter, the offshoot of his own genius and hisindustry. There is no 
one who has done so much to secure accurate sensitive and reliable 
instruments of precision and of measurement. 

Electrical energy is supplied in Glasgow for 6d. per unit, for the 
kilowatt-hour has not yet received aname. It was proposed to 
call it the ‘‘kelvin,” and a more appropriate name could scarcely be 
found, for who is more entitled to share the glory of Watt’s name 
than he who has again made the Glasgow University so famous? 
Lord Kelvin himself otjected to its introduction, but in a case of 
this kind personal wishes scarcely can control the public will, and 
the necessity for a name is becoming so strong that I shall not be 
surprised to find electrical energy sold at so much per kelvin, even 
though it is measured by a Kelvin meter. 

I should have liked very much to have diagnosed the causes 
which have led Scotch universities to dominate so strongly the 
advances of practical science. The pages of the history of the 
branch of engineering I have so lightly touched upon teem with 
the names of Watt, Rankine, Clerk-Maxwell, Fleeming Jenkin, and 
Lord Kelvin—great towers of light that have brightened up and 
hastened our rapid progress. hy is it thus? Is it that it needs 
the strong common-sense influence of practice and the wholesome 
conception of utility, so characteristic of the North, to be impressed 
on the abstract views of pure science to secure concrete advances 
in its practical applications? Our English universities are, in 
this direction, out of the running. They adhere to abstract science. 
But in Glasgow the doctrine of energy has been crystallised and 
applied ; it is from Glasgow that so much of our engineering know- 
ledge has emanated, it is to Glasgow that we shall continue to look 
| oo light, and it is therefore to Scotland that we must accord 
all bonour. 








THE SYDNEY ENGINEERING AND ELECTRICAL 
EXHIBITION, 


THE Exhibitions held in 1883 and 1886 having proved so success- 
ful in affording exceptional opportunities for useful and instructive 
recreation, the Engineering Association of New South Wales, in 
conjunction with the Electrical Association of New Wales, have 
decided to hold a similar Exhibition during the months of June, 
July, and August, 1897, and cordially invite the co-operation of 
manufacturers, engineers, electricians, mechanics, and others 
interested, in order that it may be carried out with success, In 
view of the great success attained by the previous Exhibitions, and 
the vast strides that have been made during the past few years 
in engineering, and more —_—, electrical science, it is 
anticipated that the proposed exhibition will considerably surpass 
the previous ones, and prove worthy of the engineering enter- 
prise of the Colony. By the courtesy of his worship the Mayor 
of Sydney and the City Council, the use of the exhibition building, 
Prince Alfred Park, has been granted free of charge for a period 
of three months. It is proposed to open the Exhibition on the 26th 
June, and for it to remain open during the months of July and 
August. The Exhibition is intended to embrace engineering in all 
it branches, and the exhibits will consist of raw materials, manu- 
factured articles, machinery and models (in motion and otherwise), 
drawings and photographs of all kinds relating to scientific, 
mechanical and educational works, in classified sections. No 
charge will be made for space allotted, but the executive com- 
mittee reserves the right to limit the space of each exhibitor. The 
object of the Exhibition being solely for the advancement of 
engineering science, and the promotion of a general and practical 
education therein, it will be non-competitive, but prizes and certifi- 
cates of merit will be awarded to apprentices and students. Further 
information may be obtained from Mr, Edward Noyes, 34, Grace- 
church-street, E.C, 








Tue INSTITUTION OF CrviL ENGINEERS.—The “ James Forrest” 
lecture will be delivered in the theatre of the Institution on 
Thursday, March 18th, at 8 p.m., by Dr. G. Sims Woodhead, 
Director of the Research Laboratories of the Royal Colleges of 
Surgeons and Physicians, The subject will be “ Bacteriology.” 
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FAMINE WORKS IN INDIA.—THE}NIRA IRRI- 
GATION CANAL. 
STORAGE RESERVOIR AT BATGHUR, 
(Concluded from page 185.) 

Ir will be remembered that though during the south- 
west monsoon the discharge of the Nira River is very 
much in excess of the requirements of the canal, yet 
after October it diminishes rapidly, and from January to 
June it is practically nil. Therefore, in order to secure 
an unfailing supply in the canal throughout the year, a 
storage reservoir was necessary. A suitable site with 
favourable conditions for a reservoir was found at Batghur, 
near the town of Bhore on the Yelwandi River, a tributary 
of the Nira. The catchment basin was in the Western 
Ghauts, with an average rainfall on it of over 250in.; at 
the same time, being only 128 square miles in area, it 
would not prematurely shorten what may be called the 
life of the reservoir by filling it too frequently with silt- 
bearing water. The foundations and cross section at the 
dam site were suitable for a masonry work with a large 
waste weir. The capacity of the reservoir was ample, 
and a large supply of materials for construction and 
facilities for their transport presented themselves. The 
general plan of the dam and waste weirs is shown in 
Figs. 1 and 2. 

The dam is 4067ft. long, including waste weirs, with a 
maximum height of 127ft. above the lowest point of the 
foundation, and 103ft. above the bed of the river. Its 
greatest breadth at base is 76ft., and it is constructed of 
masonry and concrete, as shown in Fig. 83. Two waste 
weirs are provided, one on the north side being 450ft. 
long, and the other on the south side 360ft.; altogether 81 
openings of 10ft. each in which the sluice gates work. 
This clear length of waterway is calculated to discharge a 
maximum flood of 51,200 cubic feet per second with a 
head of 8ft. 

A roadway of 11ft. in width is constructed on top of 
the dam, and is carried over the waste weirs on arches 
and piers. A light handrail is provided on each side of 
the roadway all along the work. The line of the dam 
starts from the north side in a straight line, and crosses 
the river in a curve convex to the stream of 4500ft. 
radius, it is then continued in a line tangential to the 
curve till it turns south-west with a reverse curve of 
800ft. radius for 407ft., after which it is taken in a 
straight line tangential to the last curve along the ridge 
of the spur. The curves in the work on plan are 
adopted with a view of obtaining the soundest founda- 
tion, and that convex to the river is not with any idea of 
added stability. The general appearance, however, is 
good, and there is a broad impression of greater strength 
given by the curved outline. 

Fifteen under sluices are built in the dam in the river 
portion, each 8ft. by 4ft., with their sills 123ft. above the 
river bed, and designed to carry off the early monsoon 
floods, which are heavily laden with silt. Two additional 
sluices, each 3ft. by 3ft., draw off the water at higher 
levels when necessary, their sills being respectively 24ft. 
and 50ft. above those of the under sluices. Turbine 
sluices also to the number of seven, two on the right 
and five on the left bank, and each 23 ft. in diameter, have 
been provided for, and will probably lead to the con- 
struction of some industrial works at the site in the near 
future to utilise the power developed. 

The provision of these under sluices, being novel, ex- 
ercised the minds of the advisers of the Government of 
India, to whose criticisms all projects from the subordi- 
nate Governments are submitted in the first instance, and 
while the work was in progress the Inspector-General of 
Irrigation recorded a note that he strongly condemned 
the under sluices as both ‘‘ useless” and “‘ dangerous.” 

The Government of Bombay, however, backed up by 
their professional advisers, decided that the sluices should 
be adopted, on the grounds that they would be effectual in 
mitigating the evil of silting, and that the safety of the 
dam would not beendangered by them. The correctness 
of this decision the experience of five years has confirmed. 

The design for these sluices is shown in Figs. 4 and 5. 
The clear openings are 8ft. high and 4ft. wide. Each cast 
iron gate with its steel lifting rod of 4}in. diameter, weighs 
about four and a-half tons—the details of the lifting gear 
are given in Figs. 6 to 9—the top lengths of the lifting rod 
is square in section for alength of 12}ft., machined on all 
sides to work in a square guide also planed true. The 
top 11ft. 4in. of the rod is screwed to travel in a gun- 
metal nut and collar in a cast iron thrust box bolted to 
the masonry on top of the dam. A cast iron capstan 
head fits the nut, and is worked by six wrought iron arms 
bent so as to be horizontal at a suitable height. Addi- 
tional leverage can be obtained by wrought iron piping 
slipped over the ends of the bars. A screen to shield the 
gates from brushwood is placed in front of each sluice ; it 
is formed by 66 lb. double-headed rails fixed in horizontal 
rows lft. apart, the ends resting in grooves in the 
masonry piers. The design is somewhat defective in 
these screens having been placed so close in front of 
the gates; instead of being 2$ft., they should have been 
at least 12ft. from the gates. 

The dam being one of the earliest of a great height 
constructed in India, its proposed section led to consider- 
able discussion. In the original design it was intended 
that the structure should be entirely of rubble masonry 
of an assumed weight of 140lb. per cubic foot. The 
excellent results obtained from experiments with samples 
of concrete at the Vir main weir led to the substitution of 
concrete for rubble in much of the hearting of the dam, 
thus reducing the time and cost of construction, and pro- 
ducing in the opinion of some a more impervious struc- 
ture. Experiments and calculations also showed the weight 
per cubic foot of the rubble to be about 1621b., and of the 
concrete—which included 20 per cent. large blocks of quarry 
stone weighing 183 1b. per cubic foot—to be 159°81b. per 
cubic foot. So, as a practical figure, the weight of a cubic 


foot of the dam for calculations of stability was taken to be 
160 lb. 
The compressive strength of the concrete at Vir aver- 


aged 400 lb. on the square inch, and subsequently that at 
Batghur was found to be 875 1b. on the square inch; sothat 
the factor of safety of between 7 and 8 gavea limit pressure 
of 60 Ib. for the material. 

It was determined, therefore, that the profile of the 
dam should be calculated under the following limiting 
conditions :—(1) The top breadth to be not less than 10ft. ; 
(2) the intensity of the vertical pressure not to exceed 
1201b. per square inch; (8) the resultant pressure in all 
cases to fall within the middle third of the section ; (4) the 
weight of the material of the dam to be taken as 160 lb. 
per cubic foot; (5) the use of concrete permitted wherever 
the pressure did not exceed 60 1b. per square inch. 

In accordance with this determination the dam was 
designed by Mr. Whiting, and the profile—Fig. 3a— 
worked out on the calculations of Mr. A. Hill, from 
whose monograph on the methods adopted the following 
information is extracted. 

From M. Bouvier’s pamphlet it was well understood 
that the actual intensity of pressure depended on the 
resultant of the water pressure and the weight of the 
materials in the dam; but in order to compare the 
results with existing masonry dams, it was thought desir- 
able to calculate the intensity of the pressure in the 
same way as had been done for existing dams. 

The profile and lines of resistance were determined 
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graphically. A trial section with the given top width 
was assumed for the upper 30ft. of the dam, as in Fig. a. 
The centre of gravity of the section was found, and a 
vertical line, representing the direction of W, the 
resultant of the weight of the section, drawn through the 
centre of gravity. The point where this line cut the base 
was a point on the line of resistance when the reservoir 
was empty. 

The maximum flood level was taken as the height of 
the water. The resultant of the water pressure was 
drawn till it met the line of the weight W, and from the 
point of intersection a length along W was marked pro- 
portional to the weight of the dam, and from the bottom 
of the length so marked off a line was drawn parallel and 
proportional to P. The line completing the triangle 
represented R, the resultant of the weight and the water 
pressure, and the point where R cut the base was a point 
on the line of resistance when the reservoir was full. 

This, the first trial step being completed, another 30ft. 
in length was added, the down stream batter being in- 
creased. The centre of gravity of the whole 60ft. was 
found, and the water pressure for the same was drawn, 
the amount and direction of R, and the points where W 
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and R, the lines of resistance, cut the base, determined in 
the way above described. 

If the point where R cuts the base fell too far within 
the middle third, then the batter of the lower 30ft. was 





altered, the upper part being left undisturbed; in other 








words, the slice—see Fig. 8 for the above—was cut off 
The slice to be cut off is very small compared with the 
whole mass, and the position of the centre of gravity will 
not be appreciably altered by its removal. The amount 
and direction R will also be but slightly changed, but if 
desired its new position will be readily found by shorten. 
ing the side W of the triangle of forces by an amount 
proportional to the weight of the slice. 

Hence the breadth of base of the shaded slice may be 
taken, so that R may fall just inside the middle thirg 
of the reduced base of thedam. If R fall at first outside 
the middle third, a slice may vice versd, be added. In thig 
way two other lengths were added to the bottom of the 
profile, and a rough outline of the dam of the full height 
was obtained. 

The intensity of the pressure is calculated by the usual 


formula p = : (1 + °°) where a is the area of base, ritg 
x 


width, and v the distance of the line of resistance from 
the centre of the base. 

In this method each calculation acts as a check on 
those for the sections above and below a break; in the 
regularity of the curves of the lines of resistance, showing 
any error. The maximum intensity of pressure on the 
down-stream toe was calculated on M. Bouvier’s theory, 
which, although convenient and sufficiently accurate for 
the lower parts of high dams, must be used with caution, 
as it is quite unsuitable for some cases. 

_ M. Bouvier states that if n m, see Fig. c, be a horizontal 
joint, and m p be at right angles to the resultant R, “it 
is useless to take into account the weight in the triangle 
nm p, and the pressure of water exerted on n p, which 
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will have no effect on the point m.” This assumption 
does not take into consideration the shape of the profile, 
and for battered profiles the weight of and water pressure 
on the masonry below n m, as far as a line through m, 
and at right angles to the neutral axis of the profile, does 
affect the point m. This may be tested by trial. 

Again, M. Bouvier reasons as follows :—‘‘ The force R 
can be decomposed from n to m into parallel forces, the 
transmission of which to the joint m pcan only take place 
from m to 0, and consequently we can only admit the 
length m o into this calculation as the real length of the 
joint required for equilibrium between the forces, by 
equivalent normal reaction.” This reasoning is erroneous 
for rough bodies, such as stones bedded in mortar, as is 
evident if it be considered how the water pressure is 
resisted. There is no plane normal to the water pressure, 
and no “equivalent normal reaction;” but the whole 
water pressure is resisted at the bottom of the dam along 
a plane parallel to the water pressure. 

For cases where the resultant is very oblique to the 
plane of the joint the error is very serious. 

The method which is right in taking the whole resultant 
into account, and also in making the intensity of the 
pressure at a point in the down-stream face greater than 
that due to the forces through a horizontal plane at the 
point, gives results sufficiently accurate for dams, but 
cannot be trusted for the upper parts of weirs or similar 
cases where the resultant is very oblique to the plane of 
the point. Also for using in such cases the formula 
quoted, it must be remembered that the resultant is 
assumed to fall within the middle third of the section, 
otherwise the case must be specially considered. 

In Mr. Whiting’s design it will be found that the up 
stream face batters at 1 in 50, and the profile of the down- 
stream face is a series of straight batters of 10ft. lengths, 
the general curve being catenary. Asa matter of curiosity, 
during construction the profile was tested by hanging a 
chain touching the contour lines, and was found to corre- 
spond to the curve, but in practice it was found easier to 
build according to the designed straight batters, and 
check the widths from a fixed setting-out line. The result 
in general appearance is a curve, and it is diffieult to 
detect where the changes of the batters occur. 

The waste weir, as already mentioned, is divided into 
two portions, one in the north end consisting of forty-five 
openings, and the other at the south end of the dam of 
thirty-six openings. Calculated by the formula for broad- 
crested weirs with complete contraction, these openings will 
discharge each 697 cubic feet per second, so that the total 
waste weir discharge will be 56,457 cubic feet, which is 
somewhat in excess of the calculated maximum run off 
from the steep mountains catchment area of 128 square 
miles, with an assumed rainfall of gin. per hour. 

The waste weirs present the novelty of being 80 
designed that the storage between the crest and the 
highest flood level is secured against loss by the use of 
gates, which close automatically or otherwise, and are 
placed on the weir-crest. These gates have been already 
described in detail, and drawings of them given, in issue 
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No. 1975 of vol. lxxvi. of THE ENGINEER, so that further 
description is unnecessary here. 

Besides these waste weirs the work is further safe- 
guarded by the under sluices, which are arranged to be 
open at the times of highest tloods, and as they will dis- 
charge 26,000 cubic feet per second the weir will only be 
brought into full operation if a maximum flood occurs 
after the sluices are closed, and the reservoir has been 
filled by the late rains of September and October up to 
the level of full supply. 

In commencing the construction of the dam the first 
operation was to open trial trenches along the whole line, 
to make certain that sound rock was available every- 
where, special caution being necessary in the crossing 
of the river bed where there would be a heavy overfall 
from the under sluices. Here the trial trenches were 
carried deep into the rock, and led to the discovery of 
the existence of a layer of basalt averaging over 12ft. 
thick, and extending to an area of 250ft. long and 7Oft. 
in breadth. It overlay the trap, and was separated from 
it by a thin sheet of yellow clay. The basalt itself was 
perfectly sound and of a most durable character; but as 
it had joints in it and did not bear evenly on the rocks 
below, it was all removed, and in one place sound rock 
was reached only at a depth of 26ft., thus leading to a 
width of foundation of 74ft. Close to the right or south 
bank the rock took the form of large cubical masses, 
separated by joints of soft clay of yarious thickness. 
This too had to be removed till perfectly sound rock, for 
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river bed; this, when no longer required, was built up at 
the up-stream side, but the lower part was left open to 
give access to a small vertical shaft let down through the 
roof of the culvert from the top of the dam. The in- 
tention of this shaft is to test, by a plumb bob let down 
it, whether there is any deflection of the dam from the 
pressure of the water at its back when it fills. 

The conditions of the supply of materials for the con- 
struction of the dam were much the same as at the works 
at Vir, which have been already described. The propor- 
tions of the mortar were the same, but the lime was 
obtained from quarry kunker at a distance of three to 
six miles. Compared with that at Vir the lime is more 
difticult to burn uniformly; it sets more slowly, and is 
less hydraulic. However, the compressive strength of 
cubes at the age of twelve months averaged 700 Ib., and 
one specimen reached to double that strength. The lime 
was burnt in the ordinary intermittent kilns, the pro- 
portions of the fuel being 16 cubic feet charcoal, 8 cubic 
feet coke, 6 cubic feet engine ashes, to 100 cubic feet 
screened kunker. 

The sand was got from the bed of the Nira River, and 
washed clean in shallow masonry pans built below the 
works in the river for the purpose. The concrete con- 
sisted of four parts metal—broken trap rock—four parts 
gravel, and three parts of mortar. It was chiefly mixed 
in the machines by coolie labour. The charge for the 
mixer was 13 cubic feet, and each machine turned out 
about 600 cubic feet per day. 


Plan of Capstan Wheel 
\ Fig.8. 
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NI7A CANAL SLUICES 


the full width of foundations, was reached at a depth of 
50ft. 

The work was stepped up the south bank, and good 
rock was met with until close to the junction of the small 
reverse curve with the main curve of the dam, where it 
changed suddenly into a soft red rock. This had to be 
removed to a depth of 30ft. before reliable foundation 
could be obtained. Thence to the end of the dam sound 
rock was found comparatively close to the surface. 

The unexpected discovery of this soft red rock affords 
us an example of how important changes of design are 
suddenly induced during the progress of a work. In this 
case the south waste weir, designed of full proportions, 
had to be so shortened as to confine the overfall to where 
the foundations were reliable, that it became necessary to 
construct a second weir on the north bank. This was, 
fortunately, an improvement, though it added to the cost. 
After these warnings, every possible care was taken to 


| various circuinstances of the work, and was put 


} out. 


| and placed in water. 


| 
| 


ensure the soundness of the rock under the foundations, | 
and before actually laying any of the work nearly every | 


foot of the rock bed was tested by drilling holes into it 
from 3ft. to 4ft. in depth. 

The base of the dam, when the pressure exceeds 60 |b. 
on the square inch, is built of uncoursed rebble masonry, 
between faces of hammer-dressed block in course as 
shown on the section in Fig. 3. In laying the founda- 
tions, the rock at the down-stream toe]was dressed with 


a slope downwards towards the centre of the dam, and | 


similarly at the up-stream toe, it was dressed so as to be 
at right angles to the top-stream face batters of 1 in 50. 
The centre portion, on which the rubble or concrete was 
laid, was blasted out so as to present a rough base every- 
where, as nearly as practicable, at right angles to the 
resultant pressure. All spaces between the sides of the 
excavation and the masonry were carefully filled with 
concrete up -to the surface level of the rock. 

A culvert 4ft. by 7ft. to pass the river discharge through 
the dam during construction was built at the level of the 





The concrete was delivered on to the dam in trolleys of 
varying constructions and arrangements, depending on the 
into the 
work as described at Vir. ‘ 

The mortar was ground by bullock-power and by steam. 
The saving of the latter method was considerable, both in 
space, time, and money, as well as producing more satis- 
factory material. No mortar was allowed in the work 
unless it could be used within forty-eight hours of having 
left the mills. 

The testing of the mortar was very carefully carried 
Cubes of 2in. to 3in. were moulded and allowed to 
remain in the moulds damp for twenty-four hours, after 
which they were taken out and kept under damp sand 
for another twenty-four hours; they were then removed 
If they kept shape and continued 
to set, the lime passed as good and hydraulic. The 
cubes then remained in water six months, and were 
crushed in the testing machine. 

The stone was either from surface boulders or from 
quarries. The former, being the most reliable, was used 
entirely in the face work, the quarry stone being chiefly 
kept for the hearting of the rubble and concrete. 








BOILERS INSPECTION AND REGISTRATION 
BILL. : 


At the annual meeting of the Engine, Boiler and Employers’ 
Liability Insurance Co., Limited, held on the 25th ult., at the 
head offices of the company, 12, King-street, Manchester, the 
chairman, Mr. R. B. Longridge, in moving the adoption of the 
directors’ report, and after stating that the progress of the com- 
pany had been satisfactorily maintained, said that, as the meeting 
was no doubt aware, a Bill had again been introduced into the 
House of Commons at the instigation of the Manchester Steam 
Users’ Association by Sir William Houldsworth, for the compulsory 
inspection and registration of boilers, and is set down for second 
reading on the 5th May. The avowed object of the Bill was to 
prevent boiler explosions and save human life—an object which of 


i 
itself was worthy of the best efforts of legislators and 
but on a careful study of the Bill, he—Mr, Longridge—was ¢ 
vinced that the means years would entirely fail to attain th; 
end desired, and would not only be open to great abuses, }, 
would be extremely harassing and vexatious to thousands of ate 
users, who are fully alive to their responsibilities, and do not need te 
be svhooled into a sense of their duties by officialism and red tg 4 
and perpetual interference, while at the same time the fullest 
opportunity would be given to those who ignore their responsi 
bilities to shelter themselves behind the merest mockery of pra 
guards. This would be abundantly evident upon examination of the 
main provisions of the Bill. x 

‘The boiler owner was to be allowed to appoint any person 
might consider competent to examine his boiler and furnish him 
with a ‘‘Certificate of Safety.” This certificate, with a fee of Is 
for each boiler, was to be sent to the Board of Trade, and in 
return a licence to use the boiler for thirteen months only would 
be granted. A penalty was to be imposed for working a boiler 
without a licence of £1 per day, which might be increased to 
£5 per day after notice having been given by the Board 
of Trade that the owner is guilty of an offence under the Act 
There were also other penalties, including imprisonment with or 
without hard labour, to which both owners ana inspectors would 
be liable. He had nothing to say against the infliction of penalties 
on reckless owners and inspectors, but he did say emphatical] 

A . : : ey 
that if the boiler owner was to be the sole judge in the selection of 
a competent rr ag the Bill if phe A would do more harm 
than good, and the life-saving object of the promoters would be 
defeated. He gave Sir William Houldsworth and the other 
members who had backed the Bill full credit for a sincere desire to 
protect the lives of the workpeople and the public, but he was 
convinced that they had been misled by the plausible dressing up 
of certain facts and figures derived from the Board of Trade 
reports. The Manchester Steam Users’ Association, which for 
years had been devoting its energies to the promotion of further 
legislation, had issued a pamphlet, entitled, ‘‘ Facts, Figures, and 
Arguments in Support of the Boiler Inspection and Registration 
Bill,” which had been sent tomembers of Parliament and to others, 
Sir William, relying on the accuracy of the pamphlet and the 
cogency of its arguments, had fallen into serious error, and 
gathered fallacious impressions to which he gave utterance in a 
speech made at a conference held in the Board-room of the 
Manchester Steam Users’ Association, on November 27th last, to 
which conference, be it noted, none of the representatives of the 
boiler insurance companies had been invited. Sir William then 
stated that out of the 402 lives lost during the past fourteen years, 
269, or 67 per cent., would have been saved had the boilers been 
under a system of competent periodical inspection, and had it 
been rendered illegal to work any boiler that was not certified to 
be safe. This was a very positive way of speaking, but was not at 
ali warranted by an examination of the real figures, as would 
presently appear. Tbe pamphlet, which gave the figures for a 
period of thirteen years, said, ‘‘Of the 377 lives lost since the passing 
of the Boiler Explosions Acts, 258, equal to 68 per cent., might 
have been saved by competent inspection.” These statements 
were seriously erroneous and misleading, for of the 377 lives 
lost, 103 had resulted from the explosion of boilers expressly 
excluded from the operation of the Bill; and of the remainder 
certainly 87, and probably 117, were lost by explosions and 
mishaps which the proposed system of inspection and registration 
would be powerless to prevent ; thus, the lives which might, not 
which would have been saved had the Bill been enacted, were 
not 258 but 157, or 12 per annum. Or, again, taking the last 
annual report of the Ass'stant Secretary of the Board of Trade, 
recording the explosions up to 30th June, 1896, it was seen that 
the number of deaths from this cause, to which the Bill would 
apply, was only 11 that year. In the year 1859, when the first 
boiler insurance company was formed under the management of 
the speaker, the loss of life from boiler explosions was 107, and 
the average for ten years commencing with 1859 was 78 per annum, 
against 18 per annum for the ten years ending 30th June, 1896, 
The contrast would be still more striking if a correct record of all 
explosions which occurred during the former period could have 
been obtained ; but that was impossible, as it was only when the 
explosions were attended with great destruction of property or 
loss of life that they were mentioned by the press. This great 
reduction in the death-rate had been mainly brought about by the 
system of periodical inspection carried out by the boiler insurance 
companies, which had at the present time from 80,000 to 85,000 
boilers under their inspection, to which must be added about 
6000 boilers under the inspection of the Manchester Steam Users’ 
Association, also to some extent in the past few years by the in- 
vestigations made by the Commissioners of the Board of Trade, 
The desirability of further reducing the loss of life no one would 
dispute, but that object would not be obtained by the means 
proposed in this Bill, for if passed it would open the way toa 
number of men setting up as boiler inspectors, who from want of 
training and experience were totally incompetent for the duties ; 
and those users of boilers who could not obtain certificates of 
safety from the boiler insurance companies would avail themselves 
of the services of such men, and thus obtain the required licence 
from the Board of Trade. This would certainly not tend to a 
reduction in the number of boiler explosions, but would inevit- 
ably have an effect exactly opposite to that ostensibly desired by 
the instigators of this measure. His opinion was that all that was 
necessary still further to enhance the good results which had been 
brought about by the efforts of the various inpecting companies 
and societies, and by the investigations of explosions by the Board 
of Trade Commissioners, was to bring home to the guilty parties 
the consequences of culpable negligence by a continued exercise 
of the powers conferred by the Boiler Explosions Acts, It did not 
appear from the last annual report of the Assistant Secretary of 
the Board of Trade, that he considers any further legislation 
necessary, for he says, ‘‘ Having regard to the large number of 
steam boilers in use in the United Kingdom, it is evident that the 
ercentage of cases in which the neglect shown is so great as to 
ead to a serious explosion is extremely small.” 

There was another Bill before Parliament relating to the use of 
steam power which deserves notice. He referred to the Steam 
Engines and Boilers—Persons in charge—Bill, which passed the 
second reading on the 17th ult. Its object was to give additional 
protection to the lives of the workpeople, by making it a penal 
offence to place a boiler or engine—with a number of exceptions— 
in charge of any person not holding a Government certificate. 
The exceptions were boilers and engines used in her Majesty’ 
service, on railways and steamers, in road traction or steam rolling, 
or for domestic and agricultural purposes; in some of which cases 
ignorant and unskilled persons were pons oe J employed. The 
question arose, would the method proposed attain the end in view! 
He thought not, for it would be necessary for the examiner 
appointed by the Government not only to satisfy himself as to the 
technical knowledge and physical capacity of the candidate, but 
also as to his character and experience, his carefulness, his a, 
and other moral qualities; otherwise the certificate given would 
be no guarantee whatever to the competency of the man who held 
it. On the other hand, many experienced trustworthy men, 
thoroughly qualified for their duties, would have to be dismissed, 
being unable to pass the examination and obtain certificates. The 
Under-Secretary of the Home-office opposed the Bill, pointing out 
its impracticability. 


engineers ; 








Tue little republic of San Salvador, adjoining Guate- 
mala and Honduras, in Central America, has now a railway from 
the port of Acajutla, on the Pacific, inland to Santa Ana, the 
commercial metropolis of the country. The road is of 3ft. gauge 
and is about sixty miles long. The work of constructing a branc 
to San Salvador, the national capital, has been undertaken to be 





completed by next June, 
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RAILWAY MATTERS. 
Japan Weekly Mail states that the Railway 


ouncil, according to the Yomiuri, resolved to sanction at its last 
Oring some 1500 miles of private railways. 


In the opinion of Mr. J. A. L. Waddell, M. Am. Soc. 
.B,, nearly all the elevated railroads in the United States will 
ra to be replaced at no very distant date, mainly on account of 
«faulty detailing.” 

Tux Ray, « Russian journal, states that work on the 
railway between Samarkana and Andijan, with a branch line to 
Tashkent, is in such active progress that the whole of this im- 
portant section should be open for traffic before the end of next 


yee : ‘ A 

Tux working by electric haulage of the Belgian vicinal, 
or parish, railways between Charleroi and Montigny-le-Tilleul, 
Mont -sur- Marchienne, _ Lodelinsart, and Chiitelet, all in the 
Charleroi colliery district, has been entrusted to the Société 
Electricit’ et Hydraulique. 

Ar the end of last year there were 25763 miles of rail- 
way and 61 miles of tramway open for service in New South Wales, 
The number of train miles run was 2,175,454, the earnings per 
train mile 8s. 4}d., and expenditure per mile 3s. 1ld., giving a 
percentage of expenditure to earnings of 46°86. In the tramway 


service the working absorbs 84°60 per cent. of the earnings. 


Tue construction of the Crow’s Nest Pass Railway has 
for the nonce become the burning question in Dominion politics, 
Opinion, says & Times correspondent, is much divided as to whether 
the line should be constructed by the Canadian Pacific Railway or 
as a Government work. Latterly the point has been urged with 
much force that the country is not Pb sony for an undertaking 
which will cost from 15,000,000 to 20,000,000 dols, 


Work has begun on the Shanghai-Wu-sung Railway, 
says the 7'imes correspondent at Shanghai. Director Sheng’s policy 
will chiefly benefit the official class, His intention is to establish 
remunerative lines in the provinces of Kiang-si and Kwang-tung, 
and to induce native capitalists to subscribe. Sheng’s resources 
are sufficient for the projected work in Kiang-si, but there is no 
immediate prospect of any progress with the Peking-Han-kau 
trunk line, where foreign assist will be ry. A proclama- 
tion by the Viceroy of Ngan-king makes sales of railway land 
compulsory. ‘The official valuation of the land in question is likely 
to present obstacles in the interior provinces, where railways will 
affect //-4in interests. 


Tux London and North-Western Railway Company has 
adopted plans for a new station on the main line at Lancaster, the 
estimated cost being from £40,000 to £50,000. The matter has 
long been under the attention of the directors, but the difficulty 
has been in selecting a scheme which will meet all their require- 
ments. Mr. Stevenson, the chief engineer, Euston, has the whole 
matter in hand, and it is understood that the scheme will be 
pushed on without delay. The station, as it exists at present, was 
put up when Lancaster had a population of 14,000, and when 
Morecambe was unknown, now Lancaster has a population of 
37,000 and is the junction station for Morecambe, which, in the 
summer season, has as many as thirty excursions in a day. 


THE 





A rpoWERFUL syndicate has undertaken the extension to 
the Norwegian coast of the Lulea-Gellivara Railway, which 
permitted the working of the Gellivara iron deposit ; and this 
extension will permit ot working the Luossavara and Kirunavara 
deposits which have been proved to tar exceed that of Crellivara in 
value. In 1882, the construction of a similar line was conceded to 
an English company, which, however, only made the section 
between Lulea and Gellivara, because objections were made in 
Sweden to the whole line being in foreign hands ; and eventually 
the section constructed was taken over by the State, while it has 
proved one of the best paying lines. The projected extension 
from Gellivara to Kirunavara is 105 kiloms. = 65 miles long ; and 
the distance from the latter to the terminus on the Ofotenfjord 
18] kiloms, = 112 miles, 


Ay extraordinary accident occurred on the South 
Clare Railway on Wednesday morning. When the ordinary 
passenger train, which leaves Kilrush at 10.55 a.m., was nearing 
Quilty Station in the violent storm which prevailed at the time, 
four of the carriages with the guard’s van were blown clean off 
the line, The carriages toppled over and slipped a distance of 
10ft. or 15ft. down the embankment. There were between twenty 
and thirty passengers in the train at the time, who were con- 
siderably alarmed, but no one was seriously hurt. Amongst those 
travelling by the train were Mr. H. R. Glynn, J.P., Kilrush, a 
director of the Clare Railway. The engine retained its hold of 
the rails when the coupling broke, and was consequently uninjured. 
One man who was slightly bruised and some of the other pas- 
sengers, ‘aswell as the mails for Limerick, were placed on the 
engine and proceeded to Miltown Malbay. All the passengers 
were ultimately taken to their destinations. 


Ay order was recently sent from the Schenectady 
locomotive works at Schenectady, New York, to a Pittsburg steel 
firm for fire-box sheets of such dimensions that it could not be 
filled. ‘The order called for several steel sheets, cays an American 
contemporary, 123fin. by 73¥in., 4in. thick. These were wanted 
for the fire-boxes of some locomotives which are being built for 
the Northern Pacific railroad. The engines will be the largest 
ever constructed ; will have Z3in, by 34in. cylinders, with 30in. 
stroke, and boilers 72in. in diameter at the smallest ring next to 
the smoke-box. ‘They will have five driving wheels on each side, 
aad will weigh in working order over 200,000 lb. Sheets or plates 
larger than the above are turned out at some of the Carnegie 
milis, but they are not of the fine quality of steel which is required 
for fire-boxes, The Schenectady people had to finally make the 
outer sheets for the fire-lboxes of their mastodon engines in two 
pieces, with a lap joint, as it would have cost too much to have 
the single sheets made by special machinery. 


Tue total length of narrow gauge light railways in 
Germany, including those in operation, under construction and 
authorised, is as follows :—In the kingdom of Prussia, 3234 kiloms. 
(20094 miles), of which 1842 kiloms. (834 miles) constitute ex- 
clusively passenger lines, and 143 kiloms. (89 miles) those for goods 
only, while on .749 kiloms. (1087 miles) both passengers and goods 
are carried, tre motive power being horses on 8&1 kiloms. (547 
miles), steam locomotives on 1964 kiloms. (1220 miles), electric 
Motors on 306 kiloms. (190 miles), partially horses and partially 
locomotives on 314 kiloms. (194 miles), partially horses and par- 
tially electric motors on 50 kiloms, (31 miles), while rope traction 
18 adopted on 14 kiloms. (1 mile). The largest system of narrow 
Bauge lines, 782 kiloms. (486 miles), is in Pommerania, after which 
comes the city of Berlin with 514 kiloms, (319 miles), and then the 
Provinces of Rhenish-Prussia with 438 kiloms, (272 miles), Posen 
with 308 kiloms, (196 miles), Saxony with 220 kiloms, (136 miles), 
Siesia with 218 kiloms. (135 miles), and Brandenburg with 209 
kiloms. (129 miles), while light railways have received the least 
extension in the provinces of East and West Prussia, with 15 kiloms. 
(9 miles) and 23 ‘kiloms. (17 miles) respectively. As to the states 
q the German confederation which are not Prussian, where the 
i ea of narrow gauge lines does not exist in the sense of the Prussian 
av, the official report only gives those railways which are not 
ed in the statistics of the State railway administration. 
arule these are city tramways, of which Hamburg had at the 
Boros of the present year a length’ of 99 kiloms. (61 miles), 
‘avaria 85 kiloms, (53 miles), and the whole of the vonfederated 
sere eussian States, except the kingdom of Saxony, for which no 
tistics are available, 479 kifomy, miles), 








NOTES AND MEMORANDA. 


Tue Société Industrielle du Nord de la France has 
awarded a gold medal to M, Moissan in recognition of his scientific 
investigations. 


WE regret to announce the death of Professor M. 
Klimm, who occupied the Chair of Hydraulics in the Budapest 
Polytechnicum, 


Ir is said to cost twice as much to carry a barrel of 
flour from Duluth to New York as it does from New York to 
Europe, though the latter distance is more than twice as great as 
the former. 


Tux relation between the flow of air and the pressure 
it exerts on surfaces exposed to its action is expressed by the 
formula P = ¢ v*, where P represents the pressure in pounds per 
square foot, v is the velocity in miles per hour, and c is a constant 
affected by temperature and barometric pressure, which is deter- 
mined by experiment, The value attached to the constant c covers 
a wide range, but the United States Weather Bureau has adopted 
the value c = 0°'0040, making the formula P = 0°004 0%. A 
generally accepted value is 0 ‘005. 


In a paper read before a late meeting of the Paris 
Academy of Sciences, by M. Berthelot, on “‘The Age of Copper 
in Chaldea,” the author said the analysis of a spear, carrying 
drawings and inscriptions, and at least 4800 years old, showed that 
the metal was nearly pure copper, neither tin, lead, arsenic, nor 
antimony being present in appreciable quantities. The oxidised 
portion was nearly pure atakamite, 3Cu0.CuCl, + 4H,0. The 
description of these and similar objects as bronze is shown to be 
erroneous. Copper appears to have preceded bronze in the manu- 
facture of tools, 

AccorDING to a parliamentary paper which has just 
been issued, the production of coal in the United Kingdom during 
1895 amounted to 119,661,000 tons, Next in point of importance 
as a European coal-producing country stands Germany, which in 
that year had an output of 79,169,000 tons, France, a long way 
in the rear, produced 27,583,000 tons, and Belgium’s output 
approached nearly to this amount. The average value per ton at 
the pit’s mouth in 1895 was 63, Ojd. in England, and 6s. 97d. in 
Germany. ‘This was the first time since 1887 when the value of 
coal in Germany rose distinctly above that in England. 


THE average output of coal in the United States for 
the years 1893-95 was 162,000,000 tons, and for the United 
Kingdom 181,000,000 tons. With regard to the British Colonies 
and possessions, New South Wales is at present first with nearly 
4,000,000 tons, Canada produces about 3} million tons annually, 
and imports largely from the United States. In Victoria, Queens- 
land, and Tasmania the quantity produced is small, but that of 
New Zealand amounts to over three-quarters of a million tons 
annually. Here, as in the case of New South Wales, the pro- 
duction during 1895 shows a distinct increase. British India 
produced 3,538,000 tons in 1895, against only 1,316,000 tons in 
1883. 


In the mining and foundry district of Bochum, Prussia, 
Dr. Nieden reports having treated during the years 1885-94, 5443 
patients engaged in such occupations, of whom more than 68 per 
cent. were cases of injury to the eye in their calling—iron and 
foundry workers showing a large predominence in this respect over 
miners, Of 3723ironand foundry workers treated for eye injuries, 
2805 were for the left eye and only 1639 for the right, or a relative 
proportion of 56 to 44; and asa similar proportion held good in 
each separate year, the conclusion arrived at is that in such work 
the danger to the left eye is really greater than that to the right. 
Even more marked, in fact, was the proportion in respect to the 
severe cases, the left eye being quite tost in 17 cases, the right eye 
in seven. 


Tue international aérostatic ascents, which for some 
time past have been contemplated, took place on the 18th ult., at 
Paris, Berlin, and Strasburg. Three unmanned balloons were 
liberated at about 10 a.m.—local time—at each station. The 
Berlin balloon burst; the Strasburg balloon disappeared in the 
north-east, and has not yet been recovered ; the Paris balloon 
descended, after having travelled during a little more than two 
hours in the N.N.4E., and ran 102 kilometres, the temperature 
recorded being 60 deg., at an altitude of more than 10,000 
metres. An apparatus, constructed by Cailletet, for bringing back 
to land a sample of the air of the upper atmosphere, was 
successful, but the gas captured has not, says Nature, yet been 
analysed. 


In view of the increasing interest now being taken 
in the subject of atrial navigation, it has been decided to endeavour 
to place the Aéronautical Society on a more useful footing. The 
Council propose, should sufficient support be given, to greatly 
increase the scope of the society, says Nature ; to issue a journal 
at least quarterly, containing not only reports of meetings of the 
society, but original articles, reprints, and records of all that is 
going on at home and abroad in the subject of aéronautics, and 
all news likely to be of interest to members; to hold frequent 
meetings for the reading and discussion of papers and exhibition 
of models ; to collect a library of books and periodicals for refer- 
ence of members ; and, if possible, to procure the use of a room 
as library and museum. The hon. secretary of the society is 
Captain B, Baden-Powell. 


Tue Société de |’ Industrie Minérale of St. Etienne, 
invites original communications from its members on mining, 
metallurgy and mechanics, for which the Council will award pre- 
miums varying from 500f. to 1000f. According to Nature, the 
subjects to be dealt with are :—In the mining section, the working 
of thick coal seams, and underground haulage by compressed air 
or electric locomotives ; in the mvtallurgical section, the methods 
for removing dust from combustible gases, the manufacture of 
open-hearth steel, and the utilisation of the waste heat of furnaces 
for steam boilers ; and in the mechanical section, the use of high- 
pressure, cut-off gears, compounding and condensation in winding 
engines, and the employment of superheating in steam engines. 
The papers must be written in, or translated into French, and must 
be in the secretary’s hands by December 31st, 1897. 


One of the papers read at a meeting of the Physical 
Society on Friday last was by Mr. Beckit Burnie on ‘“‘ The Thermo- 
electric Properties of some Liquid Metals.” The investigation 
was made with a view to determining the effect of melting upon 
the thermo-electric properties of certain metals. The metal to be 
tested is contained in a W-shaped glass tube, of which one limb 
can be cooled and the other heated. Thus one limb can contain 
molten and the other solid metal. Copper wires are plunged one 
into each limb, and through these connection is made with a 
galvanometer. The thermal junctions, therefore, are copper-hot 
metal and copper-cold metal. The temperature is deduced from 
a separate thermal couple, calibrated by a mercurial thermometer. 
Curves are drawn co-ordinating temperature and electro-motive 
force. It is found that their slope depends upon the rate of cool- 
ing or heating of the metal’s limbs; this is particularly the case 
with bismuth. The effect is attributed to the variation in crystal- 
line structure of the metal under test, at different rates cf solidi- 
fication. With tin the change is less marked, and with lead it is 
unnoticeable, At or above the melting points there is considerable 
change of slope in the curves. Here, again, the effect is smallest 
for lead, somewhat greater with tin, and remarkably | with 
bismuth, the latter changing from an exceedingly active thermo. 
electric metal to one resembling lead. A great change occurs also 
with mercury at the melting point, indicating a difference in the 
Peltier effect between solid and molten metals. 





MISCELLANEA. 


THE Town Council of Leicester have agreed to an 
expenditure of £68,948 on gasworks extensions, 


In calculating the values of imports at the Luperial 
Custom Houses of Japan, one pound sterling in English coinage is 
equivalent to 9°470 Japanese silver yen. ‘This relative value will 
remain constant until March 31st next. 


OveRTIME is being worked on the first-class cruiser 
Powerful, as she is to be hastened forward for commission. The 
contractors’ men have all left. Her gun trials are fixed for the 
second week in March, and it is hoped to commission her the 
following month for service on the China station, 


Tue Niclausse water-tube boilers in the French cruiser 
Friant have been so far satisfactory that they will also be supplied 
in the Davout. According to the Vacht, it has been decided 
that boiler tubes shall he changed in all ships having Legrafel- 
d’Allest boilers. This is in consequence of the recent accident on 
board the battleship Jauréguiberry. 


AccorDING to a recent consular report a quantity of 
Westphalia coal was imported at Venice in 1896. It was formerly 
shipped at Antwerp, and now it comes from Rotterdam. As one 
quality of such coal has a resemblance with the Cardiff quality, it 
is disposed of as coal coming from Cardiff. Westphalia coke has 
alzo been imported at Venice, The qualities of Westphalia coal 
and coke have been pronounced inferior and giving less heat for 
steam power than the English coals, 


An address on ‘“ Metric Weights and Measures” was 
delivered last week before the members of the London Chamber of 
Commerce by Mr. J, Emerson Dowson, M. Inst. C.E. Among the 
speakers were Sir Samuel Montagu, M.P., and Sir Henry Roscoe. 
In the course of the discussion much stress was laid upon the 
desirability of the early re-introduction and passing into law of 
the Bill brought forward last year by the President of the Board 
of Trade, legalising the permissive use of metric weights and 
meausures for purposes of trade, 


ConFIRMATION has been received from Pittsburg of the 
statement that the Steel Rail.Trust has been dissolved. The 
trust, which was the largest and oldest in existence, dates back 
from the time of the M’Kinley tariff. It embraced seven of the 
largest steel plants in the United States, including Carnegie’s, tho 
Pittsburg and Illinois Company, Chicago and Lackawanna, Cam- 
brian and Bethlehem Companies, and the Pennsylvania Trust. This 
trust controlled the entire steel trade of the United States, fixed 
the prices, and closed the plants at will. 


Her Maszsty’s second-class cruiser Isis has undergone 
a very satisfactory thirty hours’ coal-consumption trial at both 
natural and forced draughts, According to the Naval and Military 
Record, with natural draught her engines indicated 8208-horse 
power, with a mean speed of 19°8 knots per hour; while at her 
torced-draught trial her engines averaged 9840-horse power, with 
a speed of 21°1 knots per hour. The specifications provided for 
8000-horse power with natural, and 9600 with forced draught. 
She has been built by the London and Glasgow Shipbuilding 
Company. 


Ar the thirty-second annual meeting of the Midland Iron 
Company, Ltd., held at Masbrough, Rotherham, on the 26th ult., 
the chairman, Mr. David Davy, stated that the business results of 
the year were regarded by the directors as highly satisfactory. 
The money expended on the works and in new plant had been able 
to give them an improved condition of things in their working. 
The dividend was 74 per cent., and £2000 was carried to reserve. 
He anticipated that the current year would be equal at least to 
that they had just completed. The report and balance-sheet were 
adopted, several shareholders expressing their approval. 


A NovELTy in the way of row boats is being made by 
the Pneumatic Row Boat Company, New York. The boats are 
made of waterproof canvas and rubber, in four distinct air-tight 
compartments. While said to be not easily punctured, if that 
should happen the manufacturers say a boat full of water will still 
sustain in safety all who can get in it. They are regularly made 
in four sizes, 7ft, to 16ft.; they have wood or air cushion seats as 
desired, with metal row locks and wood base, buckled into an 
upper air chamber, It is said that two or three of these boats of 
ordinary size can be carried in an average travelling trunk. 


In the report of the United States Deep-water Com- 
mission, the following paragraph occurs:—‘‘This condition of 
European manufacturing indicates that soon our ironmasters can 
sell their iron and steel in all forms in any part of the world. 
With deep-water access to the ocean, the ores required on the 
Atlantic could be supplied to the exclusion of foreign ores, the 
iron and steel business of the country equalised, and our country 
supplied at a minimum cost, enlarging the field for capital and 
industry and increasing the prosperity of the whole, At the same 
time, furnaces and roiling mills on the lakes could produce iron 
and steel that, water borne, would irresistibly invade the markets 
of the world.” 


Tue Right Hon. the Lord Mayor, accompanied by the 
Sheriffs ot London, will open the builaing Traaes’ Exhibition, 
Royat Agricultural Hall, on Saturday, March z0th, at nocn. The 
following official visits will be paid and meetings held during the 
week :—Saturday, opening day, visit of the Architectural Assc- 
ciation at three o’clock ; Monday, March 22nd, visit of the Asso- 
ciation of Municipal and County Engineers at four o’ciock ; 
Tuesday, 23rd, annual meeting ot the Institute of Ciayworkers ; 
Wednesday, 24th, visit of the Builders’ Merchants’ Association, 
of London; Tnoursday, 25th, Conference of House Painters and 
Decorators at 7.30. Architects’ drawings on exhibition, also ioans 
from South Kensington Museum, Corporation of Londoa, City 
Companies, &c, 


AccoRDING to a communication received at the Board 
of Trade trom the India-ottice, there were twenty-eight mulls in Inaia 
working jute, and one mill working hemp at the end of 1899-96, 
and employing a daily average number of 78,889 persons. The 
mills coutained 10,579 looms and 216,139 spindles. Ail but two of 
the mills are in Bengal, most of them in the vicinity of Calcutta, 
and one in the Frenen sett! t of Chandernagore. The progress 
of the industry during the last eighteen years is illustrated by the 
increase in the number of mulls, looms, spindles, and persons 
employed. Though the number of mills has only increased by 
40 per cent. in this period, their working capacity has been 
enormously augmented, the number of looms having increased by 
128 per cent., number of spindles by 229 per cent., and the number 
of persons employed by 187 per cent. 


A novet kind of flooring has been provided in the 
power station of the Edison Kiectric Liiuminating Company of 
Paterson, N.J., U.S.A. This floor consists of a huge casting of 
cement forming the undivided floor of the entire station. ‘he 
floor proper is 4in. in thickness, but at intervals of 15tt. there is 
cast on the back or under side of this 4in. web a beam 18in. in 
depth and Qin, in width, running crusswise of the stution and 
resting upon the supporting piers uf brick. Tne floor is further 
stiffened by longitudinal ribs l4in. in depth, and tapering from 
4in. to 6in. in width, placed 3it. 6in, apart, running vetween the 
heavier crosswise beams jengtnwise of the statiun.. These atiffen- 
ing projections are a part of the main casting, so that the floor is 
virtually one immense casting of cement, with stiffening ribs on 
its under side, supported upon brick piers. The floor is completely 
fire-proof, and is said to cost less by one-third than a floorinvolv- 
ing the use of iron beams, while it affords a firm foothold, and pre- 
sents a surface sufficiently smooth to be easily kept clean, - It will 
be interesting to leara what effect oil will Lave upon it, 
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ELECTRICAL TRANSMISSION WATER POWER PLANT, FRESNO, CALIFORNIA 








(For dessviption see p tye 23!))' 
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EXTERIOR OF SUB-STATION SHOWING THE WIRES ENTERING} SYNCHRONOUS MOTOR IN SPERRY FLOUR MILL 
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ONG DISTANCE ELECTRICAL TRANSMISSION 
IN CALIFORNIA. 


By far the most interesting of the various long distance 
electrical transmissions installed during the past three 


I 


years in t 


Fresno in California with heat, power, and light. It is 


unique, not only in the distance over which the power is 
tted, but also in the height of the artificial fall of 


trans! ni 


he Far West is that which supplies the town of | 


head of water under which it is operated. This is not 
less than 1411ft., or over one quarter of a mile, giving a 
working pressure of 609 lb. per sq. in. at the nozzle of the 
pipe. The successful manipulation of this great pressure 
was only accomplished after the solution of several inte- 
resting problems in hydraulics. 

The sources of the power are two streams, the North 
Fork and the South Branch of the North Fork of the 
San Joaquin, where it rushes through a series of narrow 
rocky canyons in the mountains. The points of 
diversion, canal, flume, and reservoir, are well 





PELTON WHEELS AND PIERS FOR RECEIVER 


the water giving the power, and the pressure at which 
the water is handled. 

Fresno stands in the valley of the San Joaquin River 
in California. It was founded no further back than 1872, 
when the Southern Pacific Railroad was first brought 
through the valley. Its present population is 15,000. 
Fresno is the centre of a well irrigated and fertile agri- 
cultural country, as well as of a vast mineral region, 





within the snow line, and an all-year service is 
thus assured. The minimum low-water flow of 
the stream at the point of diversion is about 50 
cubic feet per second, which at the head used 
will develope 7000-horse power at the water 
wheels. The intake of the water consists of a 
simple wooden flume run out into the stream. 
The flume passes into a canal or ditch carried 
along the slopes of the hill, and the total length 
of both is about seven miles, of which 3000ft. 
only is wooden flume. At every 4000ft. isa 
waste gate. To protect the flume from being 
carried away by freshets, it is securely bolted 
into the solid granite of the river banks. 

The canal, which has a capacity of 70 cubic 
feet of water per second, terminates at a plateau 
enclosed on three sides. This forms a natural 
basin for water storage, which needed only the 
construction of a dam to turn it into a reservoir. 
The dam is an earth embankment 500ft. long, 
8ft. high in some places, and 10ft. high in others, 
and the space enclosed is about eight acres in 
extent. This, at a maximum depth of only 
10ft., gives a storage capacity of water sufficient 
to operate the generating plant at full load for 
several consecutive days. Provision being made 
for-furnishing water to the pipe, both from the 
canal direct and from the reservoir, either can 
be shut off in case of necessity. The reservoir 
plateau is 1600ft. above the main stream of the 
San Joaquin, and since the dam was built the 
name of the mountain has become Reservoir 
Mountain. 

From the reservoir the pipe line begins its 
descent down the mountain side. The openings 
of the pipe lines leading to the pressure box are 
bell-shaped, the mouths, 6ft. in diameter, being 
covered with screens to catch and hold foreign 
matter. At the top of the pipe line a 12in. 
air stand pipe has been built, reaching to a height above 
that of the level of the reservoir. 

The pipe line, 4020ft. long, is divided into three sec- 
tions. The first is of steel-riveted pipe, 2ft. in diameter. 
and extends for a distance of 1820ft., the first half of 
No. 12 steel, the second of }in. steel. The second section 
consists of 400ft. of lock joint welded pipe 20in. in 








and had its aspirations towards manufacturing not 
been subdued by the very high price of steam coal, 
and the consequent heavy cost of power, it would 
probably have already become the manufacturing 
centre of the district known by the name of the 
San Joaquin Valley. Under such conditions its 
extension has depended solely upon its agricultural 
industry, and the growth of the town has naturally 
been slow. Manufactured articles could only be 
had after transcontinental transportation by rail 
from the Eastern States, and when to their cost was 
added the freight charges, the prices on arrival at 
Fresno became almost beyond the reach of the 
customer of average means. The handicap was 
severely felt, and during the past ten years the 
problem of procuring some cheaper power than 
steam, with coal at 37s. 6d. per ton, has vexed 
every mayor and municipal council of Fresno. It 
was not, however, until the possibility of transmit- 
ting electricity over long distances, and furnishing 
practical motors for the current to run, that the problem 
of cheap power at Fresno was solved. 

With the installation at Portland, Oregon, and Sacra- 
mento, California, operating successfully as examples, 
Fresno cast about for the nearest available water power, 
and found it in the course of the San Joaquin River, 
which in that land of magnificent distances lay at the 





GENERATOR ROOM, WITH STEP-UP TRANSFORMERS 


very gate of the town, i.c., some forty miles away. The | 
an Joaquin Electric Company was formed to utilise the | 
lilerence in level of the river, and in the summer of last 
be: all the engineering difficulties having been overcome, 
into Fre, serene thirty-six miles away was brought 


The unique feature of this plant is the extraordinary 





POINT OF DIVERSION 


diameter. The remaining 1800ft. is also 20in. in diameter, 
but is lap-welded pipe, with lock joints, which at the 
lower end is jin. thick. For the greater part of the way 
down the mountain side the pipe is held to the rock by 
flat iron bands attached to anchor bolts split at the end, 
each split holding a steel wedge. The bolts, driven home, 
expand over the wedge in the holes into which they are 
sulphured. A similar system is 
employed to hold the flume, 
lead, however, being used in the 
holes instead of sulphur. At 
certain points the pipe is car- 
ried on short bridgings, or is 
buried in the soil. 

The junction of the pipes, 
however, presented a difficulty 
which was thus overcome. The 
lower section of the pipe having 
been built up from the receiver 
at the power house and the 
upper section also upward from 
its lower terminus, it was found 
that before sunrise the distance 
at the centre between the two 
ends was 7ft. ‘8in., while at noon 
it was only 7ft., the pipe having 
expanded that longitudinal dis- 
tance under the sun’s heat. The 
time chosen to close the gap 
was two o’clock in the morning. 
A piece of lap-welded tubing was 
fitted on both ends, then well 
leaded and caulked, and the pipe filled with water before 
the sun’s effect could be felt. 

At the side and outside of the power house are the 
receiver and wheels. The receiver is of Zin. riveted 


steel, 57ft. long and 80in. in diameter, with external and 
internal butt straps. 


It rests on I-shaped girder beams 





is about 93 tons, heavy stay bolts riveted to the receiver 
pass through a bevelled stone abutment, and are secured 
by heavy washers and bolts. The receiver is designed to 
stand a working pressure of 800 lb. per square inch. 
Directly beneath the receiver are the Pelton single jet 
water wheeels, one for each generator, one for each ex- 
citer, and two smaller wheels to drive at a constant speed 
a line of shafting operating the governor mechanisms. 








PIPE LINE DESCENDING THE HILL 


The generator wheels are each d7in. in diameter, and each 
is fitted with twenty-seven buckets. The jets strike the 
wheels at an angle of 45 degrees from deflecting 1}in. 
nozzles, and give them a speed of 600 revolutions per 


‘minute. At this speed the capacity of each wheel is 


500-horse power. The main wheels have centres of 
steel plate ; the buckets are of bronze. Each main wheel 
has a 60in. fly-wheel, on the periphery of which is shrunk 
a heavy cast steel band 2in. thick, as a precaution against 
bursting under the centrifugal force given by the high 
speed. 

The constant speed Pelton wheels for driving the 
governors are driven by water at a constant pressure from 
a 6in. pipe tapped into an auxiliary tank, fed from the 
main pipe and set at a point sufficiently distant to give a 
pressure of 200 lb. at the power house. 

The power house, at the bottom of Reservoir Hill, is a 
granite building 75ft. by 30ft. wide. Through its walls 
the shafts of the water wheels pass to be directly coupled 
to their respective generators by insulated flange 
couplings. 

The main generating apparatus consists of three general 
electric multipolar three-phase dynamos, each of a rated 
capacity of 250 kilowatts, at a speed of 600 revolutions. 
The frequency of alternation is sixty cycles per second. 
The exciters, two in number, are direct current multipolar 
machines, each of 12} kilowatt capacity, and each capable 
of exciting any one or all of the generators. The three- 
phase current, delivered at a pressure of 700 volts, is 
carried through the low tension switchboard to the step- 
up transformers at the other side of the room. These 
transformers are six in number, and are of the type 
known as air-blast, z.e., a current of air is used to keep 
them cool. They are set upon an air-tight platform, into 
which air is forced by a motor-driven blower, to issue 
through holes in the platform floor, and thence through 
ventilating ducts in the laminated cores of the trans- 





THE PRESSURE GALGE 


formers themselves. The secondaries of these trans- 
formers are wound to give a pressure of 11,200 volts, at 
which pressure the current is delivered to the trans- 
mission line, through the high tension switchboard and 
lightning arresters. 

The switchboard is of polished Vermont or blue marble, 
and is built up of six panels, three of which carry the 
instruments necessary for the control of the three three- 





To withstand the end thrust, which 


set on stone piers. 


phase generators ; one panel is used for the exciters and 
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two for the high tension switches for operating the 
different combinations of the six step-up transformers. 
These switches are of the quick break type, blade and 
clip being each mounted on a pedestal of vulcanite 
secured to the panel. 

The lightning arresters, of a new type, are known by 
the name of the inventor, H. C. Wirt, and are similar to 
those used in the Niagara transmission, recently described 
in our columns. 

The 11,200-volt circuit consists of six bare No. 3 B. and 
S. soft drawn copper wires, three for each three-phase 
circuit. They leave the power house on the pipe line 
side, run up stream for a few hundred feet across the 
San Joaquin River, with a span 275ft. wide, and are 
carried up the mountain side for a distance of 2000ft. 
For about ten miles the line runs through a rolling, hilly 
country, easy of access, and at all times below the snow 
level. The remainder of the distance is flat upland, and 
as the line approaches Fresno it runs through wheatfields 
and vineyards. 

The pole line is erected along a special right-of-way. 
The poles are of redwood, sawn square, varying in height 
between 35ft. and 40ft., and set at distances 120ft. apart 
on the flat, and about 100ft. apart on the hilly portion of 
the route. Each pole has three cross arms, two 7ft. arms 
for the transmission circuits, and one 4ft. arm for a tele- 
phone circuit. Through the timber land the right-of-way 
is cleared for a width of 20ft., and all trees which might 
interfere with the wires have been cut down. 

The top arm on each pole carries four insulators, two 
on each side of the pole, the lower arm two similarly 
separated. The insulators thus form a triangle on each 
side, each triangle carrying one complete circuit. The 
insulators are of the “triple petticoat” type, of helmet 
shape, with a groove at the top. and wings on each side 
of it. The groove carries the transmission wire, which is 
tied by soft copper tie wire to the wings. To insure 
perfect insulation of the line, each insulator was subjected 
to a test of over 30,000 volts alternating before accept- 
ance. The transmission line is transposed every forty 
poles, the telephone wire every fifth pole, and no inter- 
ference in the working of the latter has yet been detected. 

On its arrival at Fresno the line is brought into the sub- 
station through choking coils, lightning arresters, and a 
high tension switchboard erected on a platform about 
8ft. above the floor. The choke coils, of which one is 
allotted to each transmission wire, consist each of about 
150ft. of insulated wire of the same gauge as the line 
wire, coiled into a ring and then well taped. The self- 
induction of these rings, in case of a lightning stroke, 
is enormous, though ordinarily negligible at a frequency 
of sixty cycles, and forces the lightning to take the path 
provided for it. 

From the high potential receiving switchboard the 
transmission lines pass to the step-down transformers, 
which are of similar construction, to those in which the 
pressure is raised, and are similarly cooled. The re- 
ducing transformers are nine in number, of different 
capacities. The first three are of 125 kilowatt capacity 
and reduce the pressure to 115 volts; the second three 
are 75 kilowatt transformers, and have secondaries wound 
for 1000 volts; the last three have a capacity each of 
40 kilowatts, and deliver the current at 3000 volts. The 
air blast is furnished by a blower driven by a 5-horse 
power induction motor. The other apparatus in the 
sub-station consists of two 30-light Brush 2000-candle 
power arc machines, each directly coupled to a 60-horse 
power three-phase induction motor. 

The low tension switchboard is also of Vermont marble, 
and is built up of ten panels, five for the 115-volt incan- 
descent service, and one for the 3000-volt circuits, and 
one for the induction motors driving the arc machines, 
which are in turn controlled from a special board with a 
six-circuit are panel. 

The system of distribution from the sub-station is 
divided into three net works. The first a 115-volt four 
wire low-tension network, covering the business portion 
of the town, and having a capacity of 6000 16-candle 
power incandescent lamps ; the second a 1000-volt three 
phase system, covering the residence districts, and having 
an initial capacity of 4000 16 - candle power lamps; 
the third a 3000-volt three - phase circuit, furnishing 
current to numerous wire-making establishments and 
vineyards within a radius of ten miles of the sub-station, 
for lighting and power purposes. From the 115 and 1000- 
volt circuits, power to drive motors is also furnished. 
The voltages are all regulated at the centres of distribution 
by means of potential regulators on each outgoing circuit. 

The price charged for electric power by the San Joaquin 
Electric Company is about 64:00 dols., or £13 5s. per year 
per twenty-four hours daily. Current for lighting is fur- 
nished either by meter, the charges being 15 cents—7}d. 

per kilowatt hour with discounts varying from 5 per 
cent. to 25 per cent.; or at a fixed rate which is applied 
generally to residence lighting, and varies according to the 
location of the lamp from 30 cents—1ls. 3d.—per 16- 
candle power lamp per month, down to 10 cents—5d.— 
per lamp per month for bedrooms, cellars, &c. 

The first work to which the electric power was put 
was that of driving the pumps in the city waterworks. 
These had previously been run by a triple-expansion 
steam 4,000,000-gallon pump. The San Joaquin Electric 
Company acquired almost all the stock of the Fresno 
Water Company, and, thus having the control, introduced 
electricity as the motive power. The steam pump was 
discarded, and its place taken by a 75-horse power 
induction motor, driving by belt a rotary pump of 
3,000,000 gallons capacity daily. Among the other 
customers for power is the Sperry Flour Mill, one of 
the largest flour mills on the Pacific Coast. This mill 
is driven by a synchronous motor of 150 kilowatt or 
180-horse power capacity, running at 600 revolutions. 
The illustration shows this motor, with a small bi-polar 
Edison motor to bring it to speed, on the ground floor of 
the mill, whence the main belt passes to the rolling and 
grinding machinery above. 

The company is bonded in 800,000 dols. (£160,000), of 


which 350,000 dols. (£70,000) is reserved for the cost of 
future extensions, the bonds being 6 per cent. gold, 
maturing in twenty years. The property of the com- 
pany consists of 275,000 dols. (£55,000) in shares of the 
Fresno Waterworks, the tranmission plant just described, 
the water rights, real estate, and franchises. A financial 
statement recently issued by the company shows an 
income of 60,000 dols. (£12,000) per annum, and an 
additional immediate future income of 20,000 dols. 
(£4000), per annum, to which may be added a saving 
of 6000 dols. £1200) per annum in the expense of fuel 
in the waterworks. The operating expenses during con- 
struction the first year are set at 16,000 dols. (£3200) and 
at 10,000 dols. (£2000) after completion of construction, 
while the interest on the bond issue amounts to 27,000 
dols. (£5,400). Deducting these fixed charges from the 
income leaves a profit of 43,000 dols. (£8600) on the 
year’s work, and thus, in addition to the purely physical 
benefits which this transmission has already conferred on 
Fresno, the promoters of the enterprise will also receive 
substantial reward. The present load consists of 145 are 
lights, 5000 incandescent lights, and 410-horse power in 
induction motors. The incandescent lamps having been 
newly wired in, the work of balancing them has been 
comparatively easy, and tests carried on since the instal- 
lation was first started show that not more than two 
volts variation occurs between any lamps on the system. 

The description of this plant would be incomplete 
without some special reference to its peculiar hydraulic 
features and the methods employed to overcome the 
difficulties which the abnormal conditions presented. 
The manipulation of water under heads of power 500ft. 
to 600ft. is a task with which hydraulic engineers are 
familiar ; but the successful control of a column 4000ft. 
long, 1411ft. in vertical height, and weighing about 
317 tons, giving a pressure at the nozzle of 609 lb. to the 
square inch, taxed severely the ingenuity of the San 
Joaquin engineers. Instead of water, they practically 
had to deal with a solid bar issuing from a nozzle 1}in. 
in diameter, at a speed of over 9000ft. per minute. The 
usual method of construction was followed as with heads 
of water 500ft. to 600ft. high, and the gates and relief 
valves for such heads, somewhat magnified, were first 
used. They were found to be utterly inadequate, and 
have been practically abandoned. The gates are con- 
trolled at the power-house by hydraulic rams. In open- 
ing the gates as first designed, a fluctuation of 170 lb. 
above and below the normal was brought about. That is 
to say, the pressure would first drop to 901lb. below 
normal, then rise to about 80lb. above, then sink to 
75 1b. below normal, and continue diminuendo until the 
normal pressure was reached. A similar phenomenon, 
but reversed in order, occurred when the gates were 
closed. Too wide a fluctuation militated against satis- 
factory operation, and after several trials the most 
expedient method was found in the opening of the gates very 
gradually, the operation occupying about thirty seconds. 
The fluctuation in pressure is now reduced to about 30 Ib. 
each way. 

When the gates are opened the hills reverberate with a 
sound similar to that of a discharge of heavy artillery, 
which is apt to fill the visitor with a fear of impending 
collapse of the equipment. The explanation, however, is 
simple. When the gates are closed some air freed from the 
water collects in the pipes. When opened the water, filling 
the lower portion of the nozzle first, compresses the air 
in the upper portion and allows it to escape only in 
bubbles, which, under the tremendous pressure, explode 
as they issue from the nozzle. 

Some idea of the force of the water may be gathered 
from the experience in the wheel pit, which is built of 
solid granite masonry, and roofed over with planking. 
On first turning on the water it first struck the buckets 
of the wheels; but instead of dropping to the tail race 
it followed the wheels to the plank ceiling, ran along it, 
and projected itself horizontally for a distance of nearly 
60ft. What water struck the bottom of the pit made its 
influence severely felt. In a day or two the concrete floor 
was demolished and the bed rock attacked, the water 
following the seams and even entering the power-house. 
A piece of pipe 4ft. long and about 14in. in diameter, and 
closed at one end, was then placed in line with the jet to 
provide a cushion against which the jet should strike. 
It only served, however, to reverse the direction of the 
water, which now, instead of running into the tail race, 
shot out upon the roof of the power-house. The wheel pit 
was then dammed, so that a depth of about 3ft. of water 
should lie in it. This, it was thought, would prevent the 
pipe just mentioned from being emptied, but resulted 
merely in increasing the amount of water projected on 
to the roof of the power-house. The pipe was then filled 
with concrete, and the floor planked with 8in. boards 
sheathed around the nozzle with steel plates 3in. thick. 
The sand and small stones brought down in the pipe ate 
a hole through the steel planking in a very few hours. 
Confronted with this problem, no better solution has 
been found than the supply of a plate of cast iron 1}in. 
thick beneath the jets, renewed when necessary. 

To attain perfect results in the operation of the gener- 
ators they must run at an unvarying speed, and the 
question of water-wheel governors has not been the least 
important which the engineers have had to deal. Pelton 
differential deflecting nozzle governors are used as well 
as Lighthipe electric governors, both with excellent 
results. So far the installation has worked successfully. 

We give a number of engravings prepared from photo- 
graphs, which will serve to furnish an adequate idea of 
the characteristics of these works. 








_SUTTON-IN-ASHFIELD.—The new sewage disposal works of the 
Urban District Council have recently been completed, and much 
satisfaction is felt at the excellent results obtained. Recent 
analyses show that over 80 per cent. of purification is effected, the 
effluent containing only ‘074 parts per 100,000 of albumenoid 
ammonia. The system is international—ferozone and polarite, 
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CATALOGUES. 


J. Langfield and Co., Manchester.—Pamphlet descriptive 
automatic moist air heating apparatus for publi of an 
buildings. ‘ ng app public and Private 

teorge Richards and Co., Ltd., Broadheath, near 
Three new catalogues have been sent us by this ro pes 
tools and appliances ; pulleys, hangers, shafting, and couplings ; 
wood-working machinery, 7nd 

R. Warner and Co., London and Walton-on-the-Naza Ill 
trated, priced catalogue of hydraulic and other machinery ~Thi, 
catalogue will be found useful on account of the handy tab] 
relating to hydraulics which it contains ” 

Arthur Martin, Clerkenwell, London.—lIllustrated price list 
milling cutters and drills for 1897. This book is well printed -? 
tains excellent wood cuts, is substantially bound, and unlike 
many so-called price lists contains the prices of all tools stocked 4 

Johnson and Phillips, Old Charlton, Kent.—An advance sheet f 
the new machines made by this firm since their last catalogue Ps 
cable-making and wire-covering machinery has reached us Th 
sheet shows twenty different kinds of machines—all more : 
es novel—most of which can be seen in operation in the makeoy 
shops. 

homas Noakes and Sons, London.—Excellently bound well 
printed and nicely illustrated, Messrs. Noakes’ catalogue and ric 
list leaves little to be desired. It is divided into six sections 
follows:--Cocks ; valves ; whistles and lubricators ; cylinder prt 
and gauges; injectors; fire fittings ; fusible plugs and steam tra ; 
and pumps, fittings and electric connectors. Ps; 

Pierson and Co,, London,—Constructional steel and ironwork 
Besides containing illustrations and particulars of constructiong| 
work carried out by this firm, the little book has within its pages a 
large amount of information relative to strength and weights of 
material arranged in tabular form. We note that rolled iron has 
practically been excluded in favour of mild steel, : 








PATENTS IN INDIA,—At the instance of the Society of Patent 
Agents the Government of India have agreed to issue a patent 
document of an imposing form, placing on record the fact that an 
applicant for an Indian patent has duly complied with all pre- 
liminary requirements, and certifying that the Governor-Cenera| 
in Council authorises the filing of a specification of an invention, 
This is in lieu of a former meagre announcement of leave being 
given to file a specification in the (/azette of India, or an insignif. 
cant-looking certificate, which was all that the agent had to hand 
to his client. 

Roya INsTITUTION.—A general monthly meeting of the mem. 
bers of the Royal Institution was held on Monday afternoon, the 
1st inst., Sir James Crichton-Browne, M.D., F.R.S., Treasurer and 
Vice-President, presiding. The following were elected members :— 
Mr. F, J. Beaumont, Major C. J, Blewitt, R.A., Mr. J. F, L, 
Brunner, Mr. James Cadett, Mr. J. C. Carter, Mr. John Cohen 
Mrs. Thomas Collier, Mr. J. G. Craggs, Mr. ‘I’. Donaldson, Mr, 
Henry Edmunds, Mrs. Henry Edmunds, Mr. G. S. Elliot, Mr, 
W. A. Frost, F.R.C.S., Mr. W. T. Garnett, J.P., Mr. H. A. 
Harben, Dr. F. Hewitt, Mr. F. W. Hildyard, Mrs, George King, 
Mr. H. Leitner, the Rev. J. D. Parker, Mr. E. M. Preston, Mr, 
J. M. Richards, Colonel G, Sartorious, Mr. F. H. Schwann, Dr, 
W. R. Smith, Mr. H. A. Stern, Mr, C. J. Stewart, Mr. G, L, 
Stewart, Mrs. A. D. Waller, and Mrs, J. Lawson Walton. 

ARMY ARMAMENT ARTIFICERS.—The following revised regu. 
fations for the information of candidates for enlistment into the 
machinery artificers’ section of the Army Ordnance Corps have 
just been issued from the War-office. Vacancies in the section will 
be filled by the enlistment of civilians and duly qualified soldiers, 
All applicants must have worked as fitters, or, if required for the 
care of position finding instruments, as watchmakers in a Govern. 
ment establishment, or under a private firm, and they must be 
thoroughly competent tradesmen, with a knowledge of mechanical 
drawing. They must not be above thirty or under twenty-one 
years of age, must be good character, and, if in Government 
employ, recommended by the superintendent ; and, if soldiers, by 
their commanding officer. On enlistment after passing an 
examination, candidates will be promoted to the rank of armament 
sergeant. Applicants should apply for information to the Director, 
Artillery College, Woolwich. 

Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineers: |'rederick: 
W. Curtis to the Barracouta when paid off ; G. R. Taylor, to the 
Cambrian, to date February 19th ; William Wittingham, to the 
Raleigh, to date February 18th. Staff engineer: John S. Walton, 
to the Calliope, to date February 23rd. Engineers: IF. 1). Thom- 
sett, to the Alarm, and W. W. Pearce, to the Opossum, to date 
February 19th.; Reginald W. Parry, to the Anson, to date Febru- 
ary 26th; Arthur R. Anderson, to the Vivid, additional, for the 
Spider, when commissioned, to date March Ist; Edgar H. Ellis 
and Charles C. Shean, to the Powerful; and Tom B, Huddy, to 
the Vivid, for training school for students, to date March Ist. 
Assistant engineers : Gordon Robertson, to the Sharpshooter ; and 
John N. Allenby, to the Sanspareil—temporary—to date March 
lst. Probationary assistant engineer: Horace E. Dowling, to the 
Powerful, to date March Ist. 


Mason COLLEGE ENGINEERING Society.—A meeting of this 
Society was held on Wednesday evening, February 24th, at Mason 
College ; the president in the chair. Mr. H. R. J. Burstall, of 
London, read a paper on ‘‘ Underground Electric Mains,” before a 
large audience, In his preliminary remarks, the author observed 
that from 25 to 50 per cent. of the cost of an electric installation 
was spent on the cables, a good average being about 40 per cent. 
He went on to say that the system of mains most used was the 
armoured cable three-wire system. ‘The paper also dealt with 
systems of distribution, and referred to insulated cables, laid down 
in earthenware and cast iron pipes, together with the bare copper 
strip system. The author concluded with some remarks on testing 
and on methods of jointing, illustrating his paper throughout with 
lantern slides, An animated discussion ensued, in which several 
members took part; after which a hearty vote of thanks was 
accorded to Mr. Burstall for his paper. 


THE AMERICAN STEEL Rai Trape.—With reference to the 
recent break up of the steel rai: pool in the United States, it 8 
said that the first cost to American makers of such rails is st 

resent 15 dols. per ton, but that probably the Carnegie Companys 
atest improvements in labour-saving machinery will enable it to 
produce them at something like 12 dols. per ton, All steelworks 
are said to be making a great effort to conquer the European, an 
especially the South American markets, which latter had hereto: 
fore been almost monopolised by England. In the Messaba Range 
(Minnesota) Mr. Carnegie and Mr. Rockefeller have joiatly the 
control of the richest iron ore mines of the world. Besides which, 
they hold the controlling interest in the Pittsburg, Bessemer, and 
Lake Erie Railroad, which will be ready for traffic some time this 
coming autumn. By its means, it is said, Mr. Carnegie will beable 
to mine and lay down at bis mills at Pittsburg iron ore at 2 dols. 
per ton, while at present the Pennsylvania furnaces are pay!0g 
4 dols, laid down at Cleveland, to which has to be added the freight 
thence to the Pennsylvania works. With the help of thes 
facilities Messrs, Carnegie and Rockefeller believe they will be able 
to control all markets, and to beat English railmakers on theit 
own ground, Of course many less favourably situated concerns 
will have to go to the wall, but that will be an unavoidable incl 
dent. Mr. Rockefeller is reputed to be the richest man M 
America, and to be worth about 160,000,000 dols. arnegies 
fortune is estimated at 50,000,000 dols. to 60,000,000 dols. These 
two men have, it is understood, guaranteed to the Pittsburg, 
Bessemer, and Lake Erie road an annual ore traffic of 5,000, 
tons for twenty-five years,—The Times, 
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THE NEW LINE TO LONDON. 
NorurxG can exceed the energy with which this important 


ing is being pushed on at the Londonend. It looks, 
ey little mt remain to be completed by the end 
‘t the present year, when three years will have elapsed from 
the turning of the first sod. Out at Wembley Park, where 
the new line was to diverge from the old Harrow line of the 
Metropolitan, and also at Kingsbury —Neasden Station the 
additional overbridge is nearly finished. It is now said that 
the point of separation will be Harrow. Opposite the Neas- 
den Works of the Metropolitan the two lines part company 
fora short distance, but they soon close in again. Up to 
Kilburn—Brondesbury Station the new work is easy enough, 
being @ mere widening through fairly level country, but fora 
short distance on the Harrow side of both Kilburn and Wil- 
jesden Green Stations a substantial concrete wall has had to 
be put in, instead of a wide-spreading embankment, to avoid 
touching the gardens of a row of villas. ve : ; 

From Kilburn towards London, the additional iron bridge 
over the Edgware-road is about finished, and the viaduct 
nearly to the crossing of the North London Railway. The 
central pier, besween the up and down lines of the North 
London, is already carried up several feet. At West Hamp- 
stead Station, which is very closely built in on the south 
side, the two lines will have to exchange sites, the new one 
occupying the present Metropolitan metals, whilst the latter 
company is making another station for its own use, by 
enlarging the present one on the north side. A good deal of 
clay is being burnt about here for ballast. After passing the 
point of temporary divergence from the Metropolitan, just out- 
side Finchley-road Station, the Sheffield line dips under- 
ground in about a quarter of a mile. The tunnel is finished 
and concreted over, except just between Goldhurst-terrace 
and Fairfax-road, so far as Belsize-road, and over a good deal 
of the distance it will require little work to restore the 
ground to something like its former condition, Belsize-road 
is partly stopped at present, whilst the tunnel is being 
finished below it. From here to Hilgrove-road the crown of 
the arch will be at about ground level. Hilgrove-road will be 
raised about two feet or so only for a short distance. Imme- 
diately south of it commences the iron bridge over the 
Loadon and North-Western Railway. This has been begun 
and completed during the last six months, and is a fine work. 
As there were four lines of rail and three platforms to 
cross, whilst, of course, the immense traffic on the line below 
could not be hindered, the rapid and successful execution of 
this link in the new chain of communication is highly credit- 
able to all concerned. Loudoun-road Station, which is crossed 
by this bridge, has been extended towards Willesden to 
counterbalance the portion absorbed by it at the Kuston end. 

To this succeeds about a mile of unbroken tunnelling until 
Lord's Cricket Ground is reached, below which the railway 
branches out into seven lines of way, laid in three arches. 
The tops of these are now being asphalted, and part of St. John’s 
Wood-road is diverted to allow of the arches being turned 
underneath it. At present only a single line of timbered way 
goas under. Work is being carried on here day and night, to 
have Lord's ready for the approaching cricket season, com- 
mencing at Easter. Between St. John’s Wood-road and Lodge- 
road a great deal of spoil, all of the most solid clay, remains to 
be got out. Lodge-road Bridge, now finished, is a single span of 
about 100ft. Very fine views of the works are obtainable 
from both sides of it. Just below it the Regent’s Canal is 
being permanently bridged over, and has been much widened 
on its southern side so far as Grove-road. The juxtaposition 
of railway and canal at this point cannot fail to be of much 
value to both of them. 

Turning off Grove-road on the west side, demolition has 
begun upon a fresh area, bounded by Princess-street, Carlisle- 
street, and Huntsworth-terrace. We were informed that the 
goods offices and warehouses will be here, and the site is 
certainly an excellent one. The property is of the poorest 
sort, whilst the position is readily accessible from all direc- 
tions. Apparently the goods lines will have to go under 
Grove-road; but this part of the scheme has been too 
recently commenced for the engineer’s intentions to be 
readily discernible. 

In Alpha-road the novel sight, for London, of a level cross- 
ing, has made its appearance. Hingines conveying old bricks 
and spoil from the site of the coming passenger terminus 
constantly run across, to the immense delight of the local 
juveniles. Great care is taken, by putting up chains and 
erecting strong barriers and a temporary footbridge, to prevent 
accidents. The engines used seem to be all six-coupled 
saddle-tanks, with inside cylinders. We noticed amongst 
them the names Henry Appleby, Ely, Amersham, and 
Hunslet, the last built by Messrs. Manning, Wardle, and Co., 
of Leeds, so long ago as 1864. 

The terminus itself is not yet begun, though some founda- 
tions are already being putin at the northend. In fact, a 
good deal of the site is not quite cleared of houses. An 
entrance to it will apparently be made from Park-road at 
3oston-street, or a bridge over the line outside the station, 
to communicate with Lisson-grove. We understand that 
the connecting line to the Metropolitan will pass between 
Lisson-grove and the new station. The width of the space 
taken for the latter, in the Marylebone-road, between Messrs. 
M. B. Foster and Co.’s beer stores and Gloucester-mews 
North, is about 120 yards, so that ample room is afforded for 
an imposing hotel or set of offices fronting the terminus. 
Possibly the company will remove its headquarters from Man- 
chester to London on the completion of the great enterprise ; 
but this, like many important details, remains to be seen. 








A TITAN CRANE. 





Messrs. SrorHERtT AND Prrt, of Bath, have just completed 
& 40-ton Titan crane, in which several novel and interesting 
devices are embodied. The crane is to be shortly despatched 
to Vera Cruz, where it will take the principal part in the con- 
struction of a great harbour and breakwater, for which Messrs. 
Pearson and Son are the contractors. The breakwater will be 
of the usual construction; it will consist of a large mass of 
consolidated rubble covered by great blocks of concrete, but 
in order to obviate the necessity of allowing a very consider- 
able period of time for the settlement of the rubble, it has been 
decided to make an attempt to “ dump” or ram it down 
immediately after laying. For this purpose the Titan is pro- 
vided with & secondary lifting gear, which has for its sole 
ae to lift a weight of 17 tons to a height of several— 
: out 9ft.—and drop it on the rubble. It is obvious that a 
Fey form of crab is required to fulfil such functions, and 

at in use has been supplied, complete with its engine, by 








Messrs. Lobnitz, of Glasgow. The drum of the crab is driven 
by friction gear, the gear being of that type which consists 
in principle of a band of steel wrapped several times spirally 
round a cylinder. By pulling on one end of the band, 
the other being fixed, the spires are decreased in diameter and 
the cylinder firmly grasped. This form of gear has the 
advantages that it is powerful in action, and when desired it 
lets go almost instantaneously. Both of these points are in 
this case of the greatest consequence, as the weight has to be 
lifted direct, the wire cord only passing over a single pulley at 
the extremity of the arm, and the lifting drum must be free 
to revolve instantly the grip is relaxed, so that the weight 
may have the full value of the fall. The lifting rope, it will 
be understood, is never detached from either the drum or 
weight when in use, no form of snatch block being used. 
The dump or weight is of rather peculiar shape; it is circular 
at all sections in a horizontal plane, but in a vertical plane 
the section is triangular, the three sides being convex semi- 
parabolas. The reason of the base being made this shape is 
that it has been found after much experimenting to be the 
most effective form for the work to be performed, and the 
sides rise to a point, because in use the weight will have to be 
lifted through water, and the parabola allows of a little more 
substance and strength than straight sides would. 

When a mass of rubble is tipped into the sea and left for 
some six to eighteen months to settle down and consolidate, 
the sand continually washed over it by the ebb and flow of 
the tide and the action of the waves fills the interstices, and 
helps to bind the whole mass firmly together. Messrs. 
Pearson and Son intend imitating this action as far as 
possible at Vera Cruz, by pumping sand continually over 
the rubble as it is tipped in and dumped down; for this pur- 
pose a sand dredger will be employed. 

Turning to other special features in the design of this 
Titan, the most remarkable is the use of two totally inde- 
pendent main lifting gears, each provided with itsown separate 
trolley, ropes, and winding drum. The engine is, however, 
common to both, but either of them can be clutched in 
separately, or both can be thrown in together, as when the 
maximum load—40 tons at 60ft. radius—is to be lifted. When 
so used the two lifting hooks are coupled together by a bar, 
which carries secondary lifting tackles, grapples for the con- 
crete blocks, and so on. The object in making two inde- 
pendent crabs is that the trucks which will convey the 
rubble by rail close up beside the Titan may be lifted bodily 
by attaching a hook at each end, and swung round into 
position for tipping. One hook will be then raised, whilst 
the other is lowered, and the rubble will be upset into place 
without any second handling. A further feature to which 
we may call attention is that this Titan carries its own 
electric light plant complete. 

The method of building the breakwater will be to start 
from the shore end, and entirely to complete the first section 
represented by the radius of action of the Titan, then to run 
the Titan out further on the completed part and proceed as 
before. If this system of construction proves successful, con- 
siderable saving of time should beeffected. In other respects 
than those to which we have called attention, the crane is 
much the same as others constructed by thesame firm. The 
total radius of the arm is nearly 90ft., the greatest lifting 
radius 85ft. for 20 tons, 75ft. for 30 tons, and 60ft. for 40 tons. 
The superstructure revolves on a live roller ring, the slewing 
being performed by the same engine that does the lifting, 
traversing, and travelling. The crane travels on rails, being 
carried on what are practically four bogies. The two inner- 
most wheels of each side being driven by sprocket chains, 
and coupled to the next pair of wheels by similar chains. The 
driving gear consists besides of a vertical shaft and bevel 
gear. The weight of the crane is distributed as much as 
possible over all the wheels by the insertion of volute 
springs over the axles of the rail wheels. These have proved 
entirely satisfactory, though some hesitation was felt about 
using them, as they have been but rarely employed before. 

A number of visitors were entertained at Bath by Messrs. 
Stothert and Pitt on Wednesday last, and saw the magnifi- 
cent machine put through its paces. A large pit filled with 
rubble had been prepared, and the dumping operation was 
demonstrated—of course not under water. The trial in 
every respect was eminently satisfactory. It will be interest- 
ing to hear, a few years hence, if the system which Messrs. 
Pearson and Son are about to inaugurate in Mexico proves 
successful. The scheme has been very carefully considered 
and thought out; no reason for its failure is obvious. Still, on 
these kind of subjects it is only wise to reserve one’s judg- 
ment. With this, however, the Titan itself has nothing todo; 
as far as it is concerned, we feel confident full satisfaction 
will be found. 








COMPOUND GOODS LOCOMOTIVE, KAISER 
FERDINAND NORD BAHN. 


On page 242 we illustrate another Austrian locomotive. 
On the 5th of February we illustrated an express engine. 
That which we give this week is a compound six-coupled 
goods engine, with a leading pair of wheels fitted with 
traversing axle-boxes. This engine is officially stated to be 
competent to haul 750 tons at fifteen miles an hour. The 
boiler pressure is 1801b.; the diameter of the barrel is 
4ft. 7in., and it contains 203 tubes 2in. diameter and 13ft. 5in. 
long. The heating surface of these is 1486 square feet; that 
of the fire-box is given as 100 square feet, but we fancy there 
is some error, and that it is really larger. The grate area is 
28 square feet. The high-pressure cylinder is 18-9in. 
diameter, and the low-pressure 29in.; the stroke of both 
being 24-5in. The engine weighs in running order 45:5 tons. 

The engines we have illustrated have all been constructed 
at the Wiener Neustadt Works, and have given unqualified 
satisfaction. Itisstated that on their trial trips the passenger 
engines have run with great steadiness at a speed of 85 miles 
an hour. 

The locomotives for the State railways were designed by 
Herr Carl Gélsdorf, locomotive superintendent of the line. 
Those for the Kaiser Ferdinand line were designed as well as 
built by the Neustadt Company. 








HORSELESS CARRIAGE NOTE. 





A MOTOR carriage in which steam is the propelling agent 
has been constructed by the two Newcastle firms, Messrs. 
Toward and Co., engineers, and Messrs. Atkinson and Philip- 
son, the well-known carriage builders. The latter firm have 
supplied the carriage and wheels, and the former the motor, 
the joint production being a smart wagonette, well designed, 
and of compact appearance. Instead of taking a normal 
carriage or trap and storing the motor somewhere about it, 





Messrs. Atkinson and Philipson have taken the motor and 
built the carriage round it, and, while not abandoning the 
old principles of carriage construction, they have designed a 
special framework which admirably supports the motor while 
at the same time carrying passengers somewhat after the 
style of a four-wheeled dogcart or wagonette. The boiler is 
of the water-tube type, and superheated steam is obtained 
in much the same way as in the Serpollet generator. 
Before starting, the furnace is lighted, and the spirally 
arranged boiler-tubes, which are not flattened, as in the case 
of the Serpollet generator, become highly heated. A hand 
pump is employed to force into the boiler sufficient water to 
supply the requisite amount of steam—which is rapidly 
produced—and, when once a start is made, the water is 
pumped automatically in fixed quantities into the generator. 
It is stated that from the time of lighting the furnace, steam 
can be got up in about twenty minutes, but when once the 
furnace is started a few seconds’ pumping suffices to start the 
engine, The motor is of the compound type—the two 
cylinders being placed on each side of the boiler between 
it and the hind wheels—and drives a shaft from which the 
power is communicated to the axle of the rear wheels by a 
roller chain of bicycle pattern. Here a very ingenious differ- 
ential gear is fitted. The engine is 3-horse power, and the 
weight of the whole carriage, motor included, is considerably 
under 10 cwt. The working pressure is about 140 lb., and 
a speed of twelve or thirteen miles an hour, it is estimated, 
will easily be maintained. The driver has few complications 
to attend to. The one lever for turning on steam, which 
regulates the speed of the carriages, and the steering handle 
acting on the fore-carriage and the foot-brake operating on 
both driving wheels are the only appliances that claim his 
attention. 








THE CORDITE CASE. 


On Thursday Mr. Justice Wright gave judgment for the 
Government in the cordite case. His lordship said there 
must be judgment for the defendant, on the ground that the 
plaintiff's patent ought to be construed as a patent for a 
gelatinised powder, composed of gun-cotton mixed with from 
10 to 16 per cent. of nitro-glycerine and about 2 to 5 per cent. 
of castor oil or other suitable fatty oil. The patent was good 
and had not been infringed. The defendants used vaseline 
not as a moderant. The patent of the plaintiff ought not to 
be held to cover the use of mineral oil nor the use of vaseline 
or mineral jelly; and if so, there was no infringement. 











TRADE AND BUSINESS ANNOUNCEMENTS. — The clerk to the 
Iikley Urban District Council—Mr. Frank Hall—has received the 
Local Government Board’s sanction for borrowing £7400 for the 
carrying out the Ben Rhydding sewerage and sewage disposal 
works, Mr. John Waugh, C.E., of Bradford, is the engineer, and 
it is expected that the work will be commenced at once.—The 
great fire at Ilfracombe last summer has induced the District 
Council to decide on the purchase of a steam fire-engine. The 
machine will be a Merryweather double-cylinder ‘‘Gem,” capable 
of delivering 300 gallons per minute. The East Ham District 
Council has also just ordered a similar engine from the (ireenwich 
firm. 


Hutu anp District INSTITUTION OF ENGINEERS AND Naval 
ARCHITECTS. — On Monday evening, the 22nd ult., the members 
of the above Institution met at the Institute Rooms, Bond-street, 
the president, Mr. R. Pawley, in the chair, when the honorary 
secretary, Mr. Geo. H. Strong, gave an interesting paper entited, 
‘*Graphical and Mechanical Aids to Calculation.” The author, 
after expressing his regret that such methods of saving valuable 
time had not in the past received the amount of attention they 
deserved, dealt with several of the principal objections often raised 
against their use, and then proceeded to give a lucid description 
of the various practical uses to which the graphic system of com 
putation may be readily applied, entering most fully into the 
principles upon which the truth of such system were based. The 
author having by ocular demonstration proved the utility of some 
particular system of arrangement as a graphical aid to calculation, 
then introduced to the notice of the members the system of 
plotting down on ‘‘squared ” paper experimental and other data, 
pointing out that by the aid of such system of representation the 
various comparisons as to efficiency, &c., may be more easily 
rendered manifest, the principles underlying the particular experi- 
ment more satisfactorily investigated, any irregularities due to 
errors of observation or of calculation being most readily detected 
and allowed for. With the help of several pieces of string and a 
sheet of “squared” paper, Mr. Strong then demonstrated 
how the system could be applied to various problems which 
come within the province of the engineer, and also proved 
how certain formule, which, if dealt with by algebraic 
method, would require a knowledge of the higher stages of 
mathematics, could be investigated, and this even by those to 
whom mathematical reasoning and symbolic terms were to some 
extent a hidden mystery. An instance was also shown to demon- 
strate how the method may be applied to the arranging of the 
train services on busy railway routes, and upon the wall of the lec- 
ture-room was exhibited numerous graphic diagrams illustrating 
the system as applied to the computation of stresses on roof 
trusses and bridges, the proper proportioning of machine details, 
the comparison of experimental data, the enunciation of impor- 
tant problems, and the solution of various formule. In treating 
upon the question of mechanical aids to calculation, Mr. Strong 
then gave a description of the points of construction of the slide 
rule and explained the principles upon which its absolute precision 
depends. These several points were exhibited upon a 100in. model 
slide rule prepared for the purpose. After showing how the slide 
rule, may be applied to different calculations, mention was made 
as to the manner in which various mathematical ratios and prac- 
tical formula should be arranged for simplicity of working. 
Several different makes of the Gravet slide rule were then ex- 
hibited and the manner of working same explained, and various 
other types of slide rule designed for calculations of a specific 
character shown and described, the calculating machine or arith- 
mometer being also shown and its manner of working commented 
upon. The Amsler polar planimeter was next exhibited, and 
the author of the paper went fully into the principle of its 
action, proving by the aid of diagrams and a model of an 
elementary character how it is that this instrument may 
be relied upon to give most accurately the area of any closed 
figure—of regular or irregular form—merely by traversing the out- 
line of such figure. He next exhibited and described that form of 
this instrument known as the ‘‘ Coffin” diagram averager, and 
made clear to those present how the explanation given of the 
principle of the “Amsler” planimeter applied equally well to 
this type of instrument, and he concluded his paper by exhibiting 
and describing the latest type of planimeter, viz., the ‘‘ Goodman” 
hatchet planimeter, together with that form of the instrument 
made specially for use with indicator diagrams. A large number 
of rules, instruments, diagrams, &c. &c., were on exhibition during 
the evening. An interesting discussion followed the paper, in 
which the following gentlemen took part :—Messrs. R. Pawley, 
T. Wright, N. F. Fourny, A. Somerscales, and A. H. Tyacke, 
Mr. Strong replying to the points raised. A hearty vote of thanks 
to Mr. Strong, proposed by the president and seconded by Mr. 
F, H, Pearson, was accorded at the close, 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion, we And it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice cam be taken of communications which do not comply with these 
instructions. 

*,* All letters intended insertion in Tux Enoinerr, or containing 
questions, should be nied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of icatic 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


E. T. (Manchester.)—It is useless to ask for a smoke-consuming appa- 
ratus, and add that you do not want to hear from agents or makers. 
There are scores of smoke-consuming appliances in the market. It 
by no means follows that what suits another boiler will suit yours. 
Try a perforated fire-door that will admit plenty of air over the bars. 
It will probably accomplish all you want. 

J. M. F. (Rosetta.)—Your information is not sufficiently full. The 
average pressure in your steam cylinder is probably much higher than 
the average pressure in your air-compressing cylinder, although the 
terminal pressure in the latter is much higher than the steam pressure. 
The fly-wheel does the rest, carrying the engine over the centres. If 
you compare the area of a card from the steam cylinder with the area 
of a card from the air-compressing cylinder, you will probably find the 
latter much less than the former. 


INQUIRIES. 
OILING CALICO. 

Si1r,—We are in want of a machine for spreading oil on calico by means 
of rollers, similar to what is used in the manufacturing of macintosh, 
linoleum, &c. Can any reader oblige us with the names of makers? 

Liverpool, March 2nd. y. AND Co, 





A CORRECTION. 
Str,—In number 2146—vol. lxxxiii—of your paper, dated February 
12th, 1897, on page 164, I noticed with pleasure illustrations and descrip- 
tion of tubular boilers manufactured at my works in Moscow. I am 
much pleased with same, and find them quite correct, with the exception 
of the name of the patentee, which ought to read Scnucnorr and not 
Thuchof, as erroneously given in your article. ALEX. B. Bary. 
Moscow, February 22nd. 








MEETINGS NEXT WEEK. 

InsTITUTE OF MARINE ENGINEERS.—Monday, March 8th, at 8 p.m.: 
Adjourned discussion on Paper, “Electric Welding,” by Mr. 8. F. 

alker. 

THe INsTiTuTION OF JUNIOR EnoIneers.—Friday, March 12th» 
at 8p.m.: Paper to be read and discussed, ‘‘The Protection of Build- 
ings, &c., from Fire,” by Mr. W. R. Beckton. 

CrystaL PaLace.—Wednesday, March 10th, at 8 p.m.: Course of 
Victorian Era Lectures, ‘‘ Electrical Discoveries and Inventions during 
the Queen's Reign,” by Professor Silvanus Thompson, D. Sc., F.R.S 
THe INsTITUTION OF ELECTRICAL ENGINEERS.—Thursday, March 11th, 
at 8 p.m.: Paper, ‘‘On Some Repairs to the South American Company's 
Cable off Cape Verde, 1893 and 1895,” by Mr. H. Benest, Associate. 

Society or Arts.—Wednesday, March 10th, at 8 p.m.: Paper, ‘“‘ The 

Prevention of Fires due to the Leakage of Electricity,” by Mr. Frederick 
Bathurst. Thursday, March 11th, at 4.30 p.m.: Indian Section, ‘ Pre- 
vention of Famine in India,” by Sir Charles Alfred Elliott, K.C.S.L., 
Secretary to the Famine Commission of 1878, and late Lieutenant- 
Governor of Bengal. 
Roya InsTiITuTION OF GREAT BritTaIn.—Tuesday, March 9th, at 
8 p.m.: Lecture VIII., ‘‘ Animal Electricity,” by Professor A. D. Waller, 
M.D., F.R.S. Thursday, March 11th, at 3 p.m.: Lecture II., ‘‘ Greek 
History and Extant Monuments,” by Professor Percy Gardner, Litt. D., 
F.8.A. Friday, March 12th, at 9 p.m.: Discourse, ‘‘The Source of Light 
in Flames,” by Professor Arthur Smithells, B. Sc., F.C. Saturday, 
March 13th, at 3 p.m.: Lecture II., ‘‘ Electricity and Electrical Vibra- 
tions,” by the Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S., 
M.R.I. 


Tue InstITUTION OF CiviL ENGINEERS.—Tuesday, March 9th, at 
3 p.m.: Papers to be further discussed, ‘‘The Main Drainage of London,” 
by Messrs. J. E. Worth and W. Santo Crimp, MM. Inst. C.E. ‘‘The 
Purification of the Thames,” by Mr. W. J. Dibdin. Paper to be read, 
time permitting, ‘‘The Mond Gas-producer Plant and its Application,” 
by Mr. H. A. Humphrey, Assoc. M. Inst. C.E. Friday, March 12th, 
at 8 p.m.: Students’ Meeting. Paper to be read, ‘‘ The Inverness Section 
of the Inverness and Aviemore Railway,” by Mr. F. Brand, 
Stud. Inst. C.E. 








DEATHS. 
On February 27th, at 78, Hartfield-road, South Wimbledon, 8.W., 
J. B. C. CrossLanD, late Chief Constructor, Admiralty, Whitehall, aged 
sixty-six years. 
On February 27th, at Albany-road, St. Leonards-on-Sea, suddenly, 
Epwarp Gorro, M. Inst. C.E., J.P., of Hampstead, and Rio de Janeiro, 
aged seventy-five. 
On February 27th, at Ivy Cottage, Charlton Kings, Cheltenham, 
Epwarp AvGusTus bD’ARGENT, C.E., formerly of Rue du Faubourg St. 
Honoré, Paris, and of Morsang-sur-Seine. 


THE ENGINEER. 


MARCH 5, 1897. 

















TONNAGE MEASUREMENTS. 


Tue Merchant Shipping Act of 1854 laid down for the 
first time rules for the determination of the under-deck 
cargo-carrying capacities of sailing vessels, which were 
based upon sound mathematical principles. But in their 
application to steamers the rules for tonnage measure- 
ment were necessarily of an empirical character, inas- 
much as it was impossible to institute formule for 
calculating the reasonable and equitable deductions for 
the space occupied by the propelling machinery which 
would be equally fair to all types of steamers. The 
proportionate allowances provided for in the Act were, 
however, on the whole, satisfactory in their application, 
and the bulkhead and other arrangements in the machinery 
spaces resulting from the legislation of 1854 were such as 
to lead to the evolution of types of steamers which were 
safe and seaworthy. By-and-bye the forces of competi- 
tion led to the development of devices whereby, within 
the terms of the Act, it was found possible to reduce the 
net register tonnage upon which dues of all kind are 
paid, beyond the extent contemplated by Parliament. 
Further legislation followed; the Act of 1854 was 
amended, and the ingenuity of shipowners and ship- 
builders had again to be exercised if they desired to 
diminish the ratio of the net tonnage of vessels to their 
actual cargo-carrying capabilities. 

Our readers are doubtless familiar with some of the 
results of this conflict between the wit of men and the 
terms of an Act of Parliament intended to regulate to 
some extent the conduct of their business. In some cases 
it was found possible to effect such large deductions for 
propelling space as to leave steamers without any net 


paying obligations to harbour and other authorities which 
assessed their claims on a net tonnage basis. Again 
Parliament and the Board of Trade had to intervene to 
prevent anomalies which were not contemplated when 
the terms of the Act were framed. This sort of thing 
seems to be unending, for no sooner has one artifice been 
checked than another is devised. At one time it is in the 
machinery space that the skill of the tonnage evader is 
occupied, while at another it is in the crew space. 
Cabins intended for passengers are allotted to superior 
officers, whose actual cabins are marked on the plans for 
the use of petty officers, who really are not intended to 
have any cabins at all. Spaces under deck erections 
intended for cargo are constructed without doors in order 
to evade measurement for tonnage, while temporary 
arrangements of portable shutters are provided whereby 
the cargo in such spaces is protected as fully from 
damage as if permanent doors were fitted. Many, 
indeed, and ingenious are the schemes whereby the 
modern shipowner seeks to carry as much cargo as he 
can and pay proportionately as little in tonnage dues. 
The operation of the Act of 1890, requiring all vessels 
sailing under the British flag to be marked with a free- 
board disc and bar approved by the Board of Trade, has 
prevented our shipping from carrying any greater dead 
weight than is consistent with safety at sea; but in 
regard to light measurement goods, it will be obvious 
that being laden no lower than a freeboard line is no 
guarantee that a vessel is not carrying cargo in spaces 
upon which she is not paying tonnage dues. Yet, if dues 
are exacted upon any fair basis at all, it must surely be on 
a vessel’s earning power, either in carrying cargo or pas- 
sengers, or both. The saloon and state rooms of an 
Atlantic liner are measured for tonnage just the same 
as the cargo hold of a collier; and if a vessel which does 
not carry so many passengers as to bring her under the 
necessity of having a passenger certificate carries any 
passengers at all, it is surely only fair that the cabins 
which are actually constructed for their accommodation 
should be measured for tonnage. Similarly in regard to 
space under a poop or bridge which is devoted to cargo 
carrying, itis only equitable and just that it should be 
measured, and that tonnage dues should be paid upon it. 
It is precisely this latter question which is just now 
a subject of controversy between shipowners and the 
Board of Trade. In estimating the freeboard of a steamer 
the rules approved by Parliament allow large reductions, 
and therefore greater immersion of the vessel, if she has 
considerable deck erections extending from side to side, 
such as a bridge housé, poop, and topgallant forecastle. 
But in the case of bridge houses and poops the full 
allowance is very properly withheld unless they be pro- 
perly closed-in spaces, that is to say. with efficient bulk- 
heads and the openings in them closed withdoors. Now, 
the term “door” has not been rigidly insisted upon to 
mean hinged doors; but an arrangement of portable 
shutters, fitting into grooved bars, has been considered as 
a “door” for freeboard purposes. The result has been 
that-the shutters have been put up when the freeboard 
has been assigned, and taken down when the Board of 
Trade surveyor attended to measure the tonnage due to 
deck erections. It will be evident, therefore, that extra 
dead weight may in this way be carried to the extent of 
the reduced freeboard, and at the same time light 
measurement goods can be stowed behind the shutters, 
while the vessel is paying tonnage dues on neither. For 
her net register is not increased with the augmented dead 
weight, nor with the above deck space devoted to carry- 
ing light goods. 
Such is the position of affairs just now, and it is in 
view of this position that the Board of Trade have taken 
counsel’s opinion in regard to what is ‘‘ a closed-in space”’ 
as contemplated by the Merchant Shipping Act. The 
reply given by their legal advisers is to the effect that 
all spaces above deck not measured for tonnage by 
reason of the absence of permanent doors should have 
freeing ports and scuppers fitted in their sides. The 
reason for this opinion seems tolerably obvious. If the 
doorway is open, then the sea can get into the space, and 
must in consequence be let out. If the sea cannot get in 
then the doorway cannot be an open one, and conse- 
quently the space is a “closed in” one, and must be 
measured for tonnage. But the operation of the pro- 
posed freeing ports and scuppers will necessarily be to 
keep cargo of a perishable character out of the unmea- 
sured spaces. Nothing could be stowed in them which 
might not as well be carried on deck under a tarpaulin. 
Notwithstanding the reasonableness of this view of 
the case, such a loud outcry has arisen from the ship- 
owners that the President of the Board of Trade hesitates 
to act upon it. He is told that the sides of all deck 
erections should be maintained intact for purposes of 
safety, and that it is entirely for reasons of seaworthiness 
that the shipowner goes to the expense of having them at 
all in his steamers. To measure, for purposes of equitable 
due paying spaces which carry cargo is to rob an honest 
and long-suffering industry; while carrying cargo in 
spaces not measured for tonnage, while credited to free- 
board and deeper immersion, is only done in the interests 
of safety of life and property at sea. 
Whether or not the President of the Board of Trade 
will give effect to the opinion of counsel that he has asked 
for remains to be seen. Regarding the real merits of the 
case there does not appear to be any room for controversy. 
In assessing tonnage the party who receives payment of 
dues is as much entitled to consideration as he who pays. 
The only fair arrangement is that which does justice 
between payer and receiver. Some have proposed length 
of vessel as a basis of charge, upon the ground that in 
harbours it is accommodation that is paid for. Others 
have suggested the difference between the light and load 
displacements with even more reasonable cause. But, 
upon the whole, it seems that the space devoted to earn- 
ing freights is the best basis upon which to charge a 
vessel for the services rendered in enabling her to le 
freight-earning at all. So long as that is the recognised 
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to the Board of Trade by their counsel is sound, and 
likewise fair to all parties. 

There are, however, a few cases of an exceptional 
character which deserve special consideration and treat- 
ment. It is quite a common thing to convey cattle across 
the Atlantic in winter and summer on the upper deck of 
steamers, between the poop and bridge, and between the 
bridge and forecastle. All the protection the animals get 
from the sea, or from the sky, is afforded by temporary 
wood fittings of a necessarily insecure and comfortless 
character. Many steamers have been recently built with 
what are termed “ part awning decks,” to take the place 
of these temporary wooden fittings. Now, to insist upon 
cutting ports in the sides of these must of necessity result 
in discomfort, and perhaps worse, to the cattle. Hence, 
in our opinion, special consideration should be given to 
cattle-carrying vessels in every case wherein if the per- 
manent structures were omitted temporary fittings would 
take their place. Any other cases of a special character 
might well be dealt with on their merits. The general 
principle, however, should be adhered to, viz., that a 
vessel should be taxed for dues on her capacity to stow 
freight-earning cargo. 


AVERAGE CYLINDER PRESSURE AS A MEASURE OF TRAIN 
RESISTANCE. 

WE have received several letters, not intended for pub- 
lication, from various correspondents, who one and all 
urge the same point, namely, that the resistance of railway 
trains at high speeds is an entirely unknown quantity, 
and explaining the remarkable statements which we have 
criticised concerning railway speeds in the United States 
on the hypothesis that the resistance of the American 
train is much less than that of the English train, and 
that for both it is smaller than is commonly supposed. 
It so happens that the most suggestive communication on 
this subject emanates from a man who does not himself 
seem to be aware of its importance. This letter being in- 
t2nded for publication, appeared in ourissue for Feb. 19th. It 
will be found on p.194, and issigned ‘‘A Diagram.” Thewriter 
directs attention to the fact thatthe locomotivewhenrunning 
at high speeds cannot, in the nature of things, have a high 
average effective cylinder pressure. Our own experience, 
and we venture to say that of any of our readers who 
have had much to do with diagrams taken from locomo- 
tive engines, is identical with that of our correspondent. 
The higher the speed the smaller the diagram. This 
reduction in diagram area is caused by the difficulty 
which the steam finds in getting into and out of the 
cylinder quickly enough when the speed is high. A 
7ft. 3in. wheel makes nearly four revolutions per second at 
sixty miles an hour, and each cylinder has to be filled eight 
times and emptied eight times per second. The eighth 
part. of a second is a very small fraction of time, and when 
the contracted and tortuous form of the steam ports of 
locomotives is considered, it seems not remarkable that 
the back-pressure should be high and the driving pressure 
low. The difficulty of getting steam in and out is, of 
course, further enhanced by the mode of action of the link 
motion. It seems, indeed, to be mere waste of time to 
press the point. It will be freely admitted, we think, 
that the faster a locomotive runs the smaller will the 
average effective pressure be, and that although the 
safety valves are nearly lifting. 

Now, the tractive effort of a locomotive is measured 
directly by the cylinder pressure, and it follows as a 
matter of course that the tractive effort of a locomotive 
must be less at high speeds than at iow. If this be true, 
however, then it is clear that the resistance of a train 
instead of being higher, must actually be lower at great 
velocities than it is at moderate speeds. This fact has 
been in a manner obscured by the consideration that the 
horse-power exerted by the engine augments with the 
velocity. This not only may be so, but probably must 
usually be so under the conditions of daily practice. 
We have before us a couple of diagrams taken from an 
American express engine with 19in. cylinders, 24in. 
stroke, and driving wheels 6ft. 6in.in diameter. These are 
probably the same diagrams referred to by our correspon- 
dent ‘‘ Old Sleeper.” They appeared originally in the pages 
of an American contemporary. The tractive effort of this 
engine is 111]b. per pound of average effective pressure. 
One pair of diagrams professes to have been taken at 78 
miles an hour. We cannot guarantee the speed, but the 
character of the diagram leads us to believe that it was 
very high. The average effective pressure is 34lb. The 
total tractive effort at the rails was, therefore, only 
34 X 111 = 387741b. We do not know the speed at which 
the second pair of diagrams were taken, but we gather 
that it was about 50 miles an hour. The mean effective 
pressure was about 621b., and the tractive effort was 
68821b. In this case the horse-power was greater at the 
slow than the high speeds. But in numerous instances 
the power is much greater at the higher velocities, 
although the tractive effort is largely reduced. Very excel- 
lent illustrative examples of this fact will be found in 
Mr. Stroudley’s classical paper read before the Institution 
of Civil Engineers on the 3rd March, 1885. Therein we find 
among other examples an average pressure of 63°4 lb., giving 
409 indicated horse-power, while an average pressure of 
35°41b. in the same engine gave 473 indicated horse-power 
a little further along the road, the point of cut-off being 
the same in both cases. So far, it will be seen that we 
have gone over nearly the same ground as our correspon- 
dent; but he has evidently underrated, if he has not quite 
missed, the importance of the lesson which the facts to 
which he directs attention convey. If the tractive effort 
of a locomotive becomes less and less the faster it runs, 
then it is clear that the resistance of a train, instead of 
augmenting with the speed, must become smaller and 
smaller. Indeed, in plotting train resistance graphically, 
we should have instead of a straight line gradually slop- 
ing upwards—the resistances being taken as ordinates—a 
curve, showing that the resistance gradually increases up 
to a certain speed, and then begins to fall again. What 


the speed of maximum resistance is has yet to be ascer- 
tained. 


Such a proposition is, to say the least, startling, and 
requires investigation before it can be accepted as true. 
We may consider first the arguments in its favour, and 
see to what they really amount. They are based on two 
main assumptions. The first is that if the resistance 
augmented in anything like the ratio set forth hitherto in 
text-books, the speeds that have beyond all doubt been 
attained could not have been reached. Indeed, there is 
a consensus of opinion among those best qualified to 
speak, that the resistance of a train augments much more 
slowly with the speed than has been hitherto supposed. 
The second argument is that on which we lay so much 
stress; it is the reduced size of the diagrams at high 
velocities. Here the crucial question is, are the diagrams 
always smaller at the higher speeds, other things being 
equal, or are they not? If, for example, the diagrams 
are taken when the train is running down hill, then it is 
clear that their area does not accurately measure the resist- 
ance of the train. It is in this direction, undoubtedly, 
that more light is needed. According to American engi- 
neers, the speed actually augments in going up hills, and 
that under conditions of velocity which render it certain 
that the mean cylinder pressure must fall off. Our own 
experience goes to show that increase of speed is quite 
compatible on a level with a considerable reduction in 
mean cylinder pressure. But more evidence on this 
point is needed, and any of our correspondents who can 
supply information concerning speeds and mean cylinder 
pressures will do good service by making it public in our 
pages. 

It may be argued, perhaps, that careful experiments 
which have been carried out in France and elsewhere 
with dynamometer cars show that the resistance of a 
train augments with its velocity. At first sight this is 
conclusive testimony; yet we think it can be shown that 
it is not conclusive at all. We are writing of a train as 
a whole—engine, tender, and all; and we have said that 
apparently the tractive effort at the rails, not the tractive 
effort on the draw-bar between the tender and the train, 
diminishes as the speed increases. We have here a 
subtle and yet an important difference. The resistance 
of the whole train is made up of that of the engine and 
that of the coaches. It will be readily understood that 
the resistance of the coaches might augment, while that 
of the locomotive diminished in such proportions and in 
such a way that the total train resistance would be 
much reduced, while the dynamometer showed a sub- 
stantial augmentation. Experiments made in the 
United States go to prove that the resistance of the 
locomotive bears a very large proportion to the whole 
resistance, and thus any condition that would affect the 
former might very greatly modify the latter. 

Bearing these questions in mind, we now ask ourselves 
what grounds have we for assuming that the resistance 
must augment more or less rapidly as the speed rises? 
Up to a certain period in railway history, it was held 
that the resistance was the same at all speeds. Dr. 
Lardner was the first perhaps to throw doubt on this 
view, and his experiments showed that the resistance 
increased with the speed ; that it was due tothe air; and 
that it varied with the bulk or displacement of the train, 
and had next to nothing to do with the shape of the 
ends of it. Lardner’s experiments were made many years 
ago; and although they were no doubt accurate enough 
for the conditions, it remains to be proved that the deduc- 
tions from them are universal in their application. Apart, 
however, from Lardner’s experiments, we have those of 
Clark, Vuilmain, Dieudonne, Pambour, Babbage, and 
others. Butitis noteworthy that Lardner did not measure 
direct draw-bar pull, and that the others measured 
nothing else. What is needed is the precise amount of the 
tractive effort of a locomotive at the rails, and this can 
only be got from a properly taken set of diagrams. It 
would unduly extend this article to explain in detail why 
it is that we regard the engine resistance as being so 
important a factor. We have given our reasons on 
several occasions. It is enough now to say that the 
engine is always rolling up hill; and because it is so 
rolling, its resistance must be a most important factor. 
It rolls up hill because the road sinks under it. It may 
perhaps so happen that as the speed augments the sink- 
ing of the road will become less and less. It must not 
be forgotten that the road is heavy, and therefore 
possesses considerable inertia, and at high speeds it may 
literally not have time to sink under the tread of the 
engine. There are besides various and very complex 
gyroscopic actions brought into play as the speed rises, 
which tend to steady a train and prevent shocks which 
expend much energy. 

It would seem, then, to sum up, that we have no 
definite or precise scientific evidence that the resistance of 
a train as a whole increases rapidly, or indeed increases at 
all as the speed augments. We have evidence, based on the 
dynamometer, that the resistance of passenger coaches, 
or rather their pull against an engine, increases as the 
speed rises. But most of the experiments have been made 
on roads much less excellent than those now to be found 
on our great main lines, on which the resistance must be 
much diminished. It appears to be certain—and this is 
the crux of the argument—that as the speed of a loco- 
motive augments the cylinder pressure automatically 
diminishes. But if the pressure diminishes so must the 
tractive force, and consequently, the faster the trainruns 
the less is the resistance. This only indirectly affects 
the amount of the horse-power developed. What is now 
needed to clear up the question is a sufficient number of 
diagrams, taken at different times, and under different 
circumstances. If it can be shown that these invariably 
denote a reduction of pressure, cvteris paribus, as the 
speed increases, then, explain the fact how we may, it 
becomes certain that the tractive effort measured at the 
rails becomes less and less as the speed increases. The 
only method of explaining away diagrams already in 
existence is to say that all the small diagrams were 
taken when the trains were running down hill. Even 
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exists, if at all, only in a very imperfect way—to wit, an 
inquiry into the relation existing between speed and 
average cylinder pressure. Such an inquiry would throw 
more light on an obscure problem of train resistance than 
any inquiry based on dynamometer pull can supply, We 
want, not the dynamometer pull alone, but the whole 
resistance at high speeds of the train, coupled with that 
of the locomotive. 


THE STEAM COAL MARKET AND ARTIFICIAL REGULATIONS 


Earty in the autumn of last year the colliery 
proprietors of South Wales began to discuss the means 
of improving prices in their special industry, either by a 
joint agreement to restrict the output, or by a compact 
all round to insist upon a minimum price. The move. 
ment, it may be remembered, was started by the colliers, 
The workmen were willing to fall in with and support the 
alternatives on the condition that they, as co-operators 
in the enterprise, should be insured a minimum Wage ; 
that is to say, a wage-rate higher than the Sliding Scale 
standard of 1879, and irreducible whatever the fluctua. 
tions of coal prices in the market might be. It is an old 
story to tell how ‘ Mabon’s” plan was ‘“‘capped ” by that 
of Mr. David Thomas, M.P., and how the device of §jy 
William T. Lewis came to supersede that of Mr. D, 
Thomas, or of “‘ Mabon” integrally. There was very 
little resemblance between them except on the one accord 
that steam coal prices were too low; that they ought to 
be raised ; and that by some means or other the increase 
should be maintained until steam coal quotations ran 
from 11s. to 12s. per ton. Some of the men behind the 
agitation, indeed, and these among the coalowners them. 
selves, seem to have thought the limit of 12s. too modest, 
‘Our coal,” they said, ‘ has been up to 15s. per ton, and 
why should it not be forced up to that point again?” 
It would have been a laudable desire, if it had been 
proposed to attain the object by normal methods or 
ordinary economical processes. It was doubtful to a 
considerable body of coalowners—and coalowners now.-a- 
days mean any number of shareholders in limited 
liability colliery companies—whether any hard-and-fast 
line, either as regards the vend or the output, could 
arrest, or alter, or improve upon the natural course of 
the market. 

The alternative schemes of the coalmasters were 
relegated to a committee. The original proposals of the 
workmen appear to have been left out of consideration in 
the relegation, and certainly the colliers and their agents 
have not been asked for an opinion in the course of the 
deliberations, which were presumably conducted with a 
view to a settlement. It was enough for the Associated 
Coalowners that they had persuaded the non-Associated 
colliery firms to join them, if only for the money. It is 
difficult for an outsider to understand the intensity of 
the competition and the jealousy which have been ex. 
hibited for some years past between the members of the 
Coalowners’ Association of South Wales and Monmouth. 
shire and the not inconsiderable body of colliery pro- 
prietors—Mr. D. A. Thomas, M.P., included—who prefer 
to remain outside the pale. The Association complain 
that the coalowners outside the organisation are free 
lances, the men who cut prices, and the men who were 
responsible for the distinctly low prices which were 
prevailing, say, not longer than six months ago. The 
independent colliery firm has been wont to retort, and 
retorts even now, that there is no abiding loyalty in the 
members of the Association, and that one firm will makean 
overt bargain on ‘Change, and render it a covert bargain 
over a glass of wine in the private office. However that 
may be, it was regarded as an achievement that the Coal- 
owners’ Association had persuaded the ‘‘ Free Lances” to 
“come over and join them” for the purpose of deciding 
where the remedy for underselling or over-production was 
to be found. It might have been better, perhaps, if the 
Associated Coalowners had confined themselves to direct 
negotiation with the workmen, who, though altogether 
ill-organised, are ‘* Associated” colliers under the Sliding 
Scale Agreement. The introduction of the “ individualist” 
element, at any rate, has not tended towards progress in 
b way of effecting a settlement. The Joint Committee 
of the Associated and non-Associated coalowners appears 
to have been conscious from the beginning that there 
were two interests to be regarded—-two interests not 
necessarily conflicting, but interests that were by no 
means altogether identical. This Joint Committee has 
held its conferences in camerd. There can be no objec- 
tion to that ; whenever an important question is to be 
discussed ‘‘ Mabon’. and his comrades do the same. 
When, however, twelve or twenty men are supposed to 
pledge themselves to secrecy, there is a surety of a weak 
member somewhere, and without an effort of ours, some 
information of what passed in the “tiled” chamber 
comes to us as public property 

Since October last, when the coalowners began to take 
the matter up, the quotations of South Wales steam coal 
have varied within a margin of 1s. per ton, and within a 
week at least the trend of prices had been upwards. 
While steam coal remained at from 9s. 6d. to 10s., 
Associated and non-Associated coalowners were agreed 
on the necessity of ‘‘a plan;” and when these gentlemen 
do agree, as Sheridan said, ‘their unanimity is wonder- 
ful.” The meetings of this Consultative Committee, we 
should have said before, have been held week by week. 
Some six weeks ago, or so, there was an exceptional and 
sudden demand for coal, at all eventsin Cardiff. The price 
went up to an ordinary 10s. 9d., and to 11s. 3d. for prompt 
delivery, possibly to save demurrage. But as the prices 
began to approach 11s. per ton, the enthusiasm of the 
Consultative Committee for restriction of output, or 
‘limitation of the vend,” waned in a very remarkable 
manner. We can freely give the members of the Coal- 
owners’ Association the credit of sticking to their guns. 
The credit can be the more freely given, because no one 
yet exactly knows what were the guns they proposed to 
stick to. Here, however, is the indubitable fact that 
week after week for months they have been chopping and 
changing the project or projects first submitted to them, 
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and that the various quotations have been governed not 
go much by the requirements of a future day, as by the 
alterations—often sudden alterations—in the contempo- 
vary local market quotations. It would be idle to discuss 
the conclusions the hybrid committee has arrived at. It 
should be stated, nevertheless, that they were not the 
conclusions that were described in one of last Saturday’s 
evening journals. That represented that the plan of Mr. 
David Thomas, M.P., had been accepted as the basis of a 
scheme for the appeasement of the whole of the coal- 
owners’ grievances. It would have been as accurate if it 
had been said that the Associated and non-Associated 
coalowners had leaped at the proposals of Mr. William 
Abraham, M.P.—‘‘ Mabon ”’—as a solution of the whole 
problem. It is sufficiently clear that someone must have 
been playing tricks with the Pall Mall Gazette, in order 
to test its credulity. The fact is that neither the elabo- 
rate machinery Mr. David Thomas invented for the 
‘|imitation of the Vend,” nor Sir William Lewis’s sug- 
sestions for a proportionate restriction of the output, have 
been approved of as yet. The slow gestative process of the 
Committee of Reference has amended both Sir William's 
and Mr. David Thomas’s proposals until they are almost 
past recognition. There is a growing suspicion in South 
Wales, we understand, that the more prosperous com- 
panies, both among the Associated coalowners and the 
Independents, are not urgent in asking that the last 
scheme of all should be ratified until the trade has been 
given another six months’ chance. There is the further 
consideration, which weighs with the more thoughtfal, 
that the colliers themselves, who are prime factors 
in the definitive settlement of the question, are entirely 
ignored in the report attributed to the Consultative Com- 
mittee, and we must frankly say that they are the men 
who will have the last word. 


ee _ 


IRRIGATION ENGINEERING IN INDIA. 


Tur severity of the famine in India has once more raised 
the question of the relative value of railways or irrigation as 
the best means to render the periodical droughts to which 
the empire is subject of least harm to the two hundred and 
thirty-eight millions of population. It is argued that the 
repeated repetitions of the famine scourge side by side with 
continued railway extension show pretty plainly that the 
Indian Government should give much more attention than 
they have yet done to the water supply problem. Without 
pronouncing which school has, in our opinion, the best of the 
argument, the statements put forward by the advocates of 
irrigation are undoubtedly such as deserve serious and well- 
considered attention, and it will readily occur to every one 
that in this matter, as in others, the “ prevention-is-better-than- 
cure” policy will unquestionably be the right one to follow, 
once that difficult point is sufficiently sscertained. The case 
for the irrigationists is that if the ryots of India were 
provided with more water than now by the Imperial 
Government they would be able to contend with the 
terrible dry seasons with greatly less loss to themselves 
than now, and money spent in enabling the cultivators, 
who form 70 per cent. of the total population, to raise 
their rice, and other crops, irrespective of the sea- 
sons, would be capital better invested than in bringing 
relief to them by rail, when, by reason of lack of the first 
necessary of successful crop raising, famine stares them and 
their tamilies in the face. As we have said, we do not our- 
selves pronounce a verdict in this cause. Where engineers 
differ who shall decide? No doubt both railways and irriga- 
tion works have an important part to play in relieving our 
great Eastern possession of the natural dangers which 
constantly threaten her prosperity and her life-sustaining 
powers. Wisdom would seem to lie in both classes of 
engineering development going hand in hand. It is scarcely 
open to dispute, however, that greatly more money has at 
present been spent upon railways than upon irrigation works 
in India, and much as additional railway extension is to be 
desired, a greatly more liberal outlay would be welcome on 
irrigation engineering also. Another point which is just now 
being pressed by certain of the irrigation engineers is that a 
decentralisation of the existing system of inaugurating and 
carrying out, under which irrigation schemes in our Eastern 
Empire are sanctioned, is desirable. The officers of the 
provincial governments living on the spot, these engineers 
suggest, are often better qualified to judge of the advantage 
and utility of carrying out schemes of water supply than the 
Central Public Works Department. Some of the irrigation 
projects extending over areas as big as Yorkshire, and con- 
taining a population of about 1,500,000, mostly agricultural, 
are situate at a distance of 1500 miles from the Public Works 
official centre, and at this distance, it is argued it is impos- 
sible for the officials to be so informed of the climate, condi- 
tions of agriculture, soil, and other surroundings necessary to 
secure the best results, as officers living in the provinces and 
districts proposed to be benefited. If these latter were 
entrusted with the decisions on the engineering works, un- 
necessary outlay would, it is stated, be frequently economised, 
and time saved, and sanction given to works so broken up and 
distributed as more exactly to meet the special needs of the 
ryots. Irrigation engineers at home would be glad to see the 
whole question of the watering of India further and early 
ventilated. 


GREENOCK AND ITS GRAVING DOCK. 


Tur idea of enlisting Government aid in the formation of a 
new graving dock at Greenock having seemingly been given upas 
hopeless, Greenock Harbour Trust and Town Council have 
lately been conferring on the subject of improving the existing 
Garvel dock, which in the matter of depth, and especially of form 
of entrance, is unsuited to the needs of modern steamships of 
the large size now common. Mr. Crawford, engineer to the 
Harbour Trust, has reported that to construct a new graving 
dock he estimated the cost would be £90,000. The committee 
of the Trust are not satisfied that there was any possible 
traffic sufficient to warrant such a large expenditure. As to 
the present dock the cost of widening and altering entrance 
and lowering the bottom would amount to close upon £35,000, 
made up as follows :—cofferdam,£2000; reconstruction of 
entrance, £10,020 ; altering dock bottom, £8560; new caisson, 
£10,000; and timber of jetty and dredging, £4100; total, 
£54,680. With this expenditure Mr. Crawford estimates that 
ma alterations would at least occupy fifteen months; and if 
M ey were carried out then the requirements of all classes of 
vessels would not be met. According to a subsequent report 
of the Harbour Trust Committee, all that the Trustees would 


gain, so far as the improved dock is concerned, would be a 
wider entrance having vertical walls, and 2ft. more water 
inside the dock. There would be no more water on the cill 
than thereis at present, but the top of the blocks would be level 
with the cillin place of being about 2ft. above it. The City of 
Rome, and all vessels drawing over 20ft. of water, would still 
be unable to enter the dock. 
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AMERICAN STEAM YACHTS. 


Mr. Howarp Govu.p, the New York millionaire, has 
entrusted to the Messrs. Cramp, of Philadelphia, an order 
for what is said will be one of the finest steam yachts 
in the world. This patronage of a “home” yard in the 
matter of steam yacht design and construction is doubtless 
a direct result of the enforcement of the new yachting enact- 
ments which debar “foreign ’’-built yachts from sharing in 
the exemption and privileges hitherto enjoyed by pleasure 
craft, whether of American or foreign build. This law, 
| again, is very largely the result of the numerous orders given 
| within recent times to Clyde builders and designers, and it 
| would appear as if this were ‘“‘the beginning of the end” as 
regards the supply of British productions to American 
yachting millionaires. The half-dozen or so magnificent 
vessels turned out and still being completed for these gentle- 
men may be regarded as ‘“‘exemplars” for the American 
builders’ guidance and emulation, just as the Paris and New 
York, amongst greyhounds, proved to be in regard to the 
production of the St. Louis and St. Paul. The New York 
Yacht Club, it may be added, has now a membership of over 
1200, with a fleet of 340 vessels, of which seventy-eight are 
sailing craft, and as many as 156 are steamers. 
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A Practical Treatise on Segmental and Elliptical Oblique or 
Skew Arches; setting forth the Principles and Details of 
Construction in Clear and Simple Terms. By GEORGE 
JosEPH Bru, County Surveyor and Bridgemaster of 
Cumberland. Carlisle : Chas. Thurman and Sons, English- 
street. London: E. and F. N. Spon. New York: Spon 
and Chamberlain, 12, Cortlandt-street. 1896. 


Wiru the present practical treatise before us, it would be 
obviously incorrect, apart from other considerations, to 
describe the art of constructing oblique bridges in stone 
as lost. But the experience of late years has satisfac- 
torily demonstrated that it has been so greatly neglected 
that it may be considered to have been at least partially 
abandoned. This result was not due to any fault of the 
principle itself, so far as the very limited application of 
it extended, although the large number of prolonged and 
tedious calculations, the numerous templates required, 
the extra cost, labour, and delay incurred in dressing 
the stones, and the more troublesome operation of setting 
them, no doubt militated against theiruse. Itis well known 
that engineers were never much prepossessed in their 
favour, and some avoided them as much as possible. As 
a matter of fact, skew arches similarly to their brethren 
on the square could no longer hold their own after the 
advent of railways, and received their death-blow at the 
hands of their iron competitors, which have become their 
modern substitutes. We cannot agree with the author 
that his treatise, efficient as it is, or any other, can 
‘render the building of oblique arches as simple as the 
building of an ordinary square arch.” The accomplished 
mathematician may solve the abstruse problems of the 
higher mathematics with the same accuracy as he would 
a simple equation, but he would probably be the last 
man to state that the one was, or could be, rendered as 
simple as the other. There are different degrees of 
skilled labour, both manual and mental, and they cannot 
all be reduced to one dead level of simplicity. Although 
we have had some experience with skew bridges, we were 
not aware that the principle of the ‘twisting strips” had 
been applied to arches of a span so insignificant as 10ft., 
which appears to be the minimum adopted in Cumber- 
land. It cannot be denied that where the structure is 
sufficiently wide between parapets, that is, where 
the abutments are sufficiently long to allow of a full 
development of the spiral coursing joints, the appear- 
ance of the soffit of a stone arch bridge built on 
the skew presents to the eye of an engineer a very 
pleasing and agreeable aspect. There are some fine 
examples of stone skew bridges on the Dublin and 
Kingstown Railway, and some neat specimens of similar 
structures in brickwork on the innumerable suburban 
railway viaducts in the vicinity of our own metropolis. 

The pith of Mr. Bell’s treatise consists, from a practical 
point of view, in the first twenty-seven pages, which 
contain a very useful and workmanlike description of the 
manner of obtaining the necessary projections, of making 
the drawings and templates, and of using the latter in 
the cutting and dressing of the arch stones. In erecting 
the bridge and setting out the lines for the coursing and 
other joints on the laggings, the author is well on his 
own ground; but it may be fairly doubted whether an 
engineer would permit an important skew bridge to be 
laid out in the manner described in Chapter V., or at 
least not without checking the operation. Instead of 
devoting some half dozen plates to the elevation, plan, 
and section of bridges on the skew which differ only, and 
not to any great extent, in their dimensions and angle of 
obliquity, it would, in our opinion, have been preferable to 
have given some isometrical or perspective drawings of the 
ring pens themselves, showing the twisting strips and other 
templates actually applied to themin their proper positions 
for dressing. It is very difficult for a beginner to master 
this branch of the subject from a study of merely lineal 
unshaded drawings, whereas those of three dimensions 
are nearly as good as models to him.* 

At the close of his preface the author states that his 
‘‘ Essay has been solely written for the purpose of making 
the subject intelligible to the average working mason.” 
If the ‘average working mason” of Cumberland, or of 
any other town or county, is in the habit of solving 
equations similar to that given in page 49, we sincerely 





* See ‘A Practical Treatise on the Construction of Oblique Bridges, 
with Spiral and Equilibrated Courses.” By Francis Bashforth, M.A., 
Fellow of St. John’s College, Cambridge, 1855, 















congratulate him on his education. The equation runs 
thus, ‘‘ The decimal theoretic P to chord 1 is equal to 
C cot.t0 Cee Oke «ie al oy 
are 

The next sixty pages of the volume are devoted to 
mathematical and trigonometrical equations and formule, 
calculated to seven, and in some cases to ten, places of 
decimals, and more than confirm the statement made at 
the commencement of our review, that, combined with 
other circumstances, they are prejudicial to the further use 
of skew bridges built of stone. As an example of our 
meaning we quote from page 36 :—‘‘ 2°1756788 x *76604 
= 1°6666665609, for each additional check added to the 
length of the impost.” This product might surely have 
been written 1:7. When observing that the elliptical 
arch is not deemed so strong as the semicircular or the 
segmental arch, Mr. Bell seems to have ignored what is 
generally admitted by engineers, that whether an oblique 
stone arch be built either with spiral or equilibrated 
courses, the ‘‘ direct section” should never be a semi- 
circle, if it can be possibly avoided. 

We cannot quite follow our author in his comparison 
between the stone elliptical skew arch and the horizontal 
girder. He remarks, ‘“‘ For such situations the ellipse 
answers the purpose better than a girder bridge, because 
with the same span the requisite height above the outside 
rail is got, and the fall in the road can start at the centre 
of the arch, whereas in the case of a girder bridge the 
fall cannot start till the end of the girder is cleared, con- 
sequently making the gradient considerably stiffer than 
where an elliptical arch is used on the same limited 
space.” In this particular instance whence does the 
necessity arise for a horizontal girder bridge, as assumed 
by the author? If the conditions of the headway adinit 
of a stone arch they will equally, or still more, admit of 
an iron or steel arched rib. This is just where the 
superiority of the metal arches over their partially 
obsolete rivals makes itself felt. Whatever form may be 
given to oblique arches built of either brick or stone, 
the same, and, so far as flatness at the crown is re- 
garded, a better, form can be constructed of the newer 
materials. In a word, there is no such thing as an iron 
or steel skew arch or girder, although there is such a 
thing as a metallic arch or girder ‘‘on the skew.” In 
the latter case the only difference between it and its 
fellow on the square is that the former has a larger span, 
and when in the form of a girder bears a little un-uni- 
formly upon its bed, a matter of no importance. While, 
therefore, the metallic arch can adapt itself to all the 
positions and conditions attending those of stone and 
brick, the latter do not possess a correspondingly 
reciprocal advantage. It would be as impossible to 
reproduce in stone or brick the flat-crowned, parabolic 
springing arches of Westminster Bridge as it would be 
to build the handsome Mirabeau Bridge, recently opened 
in Paris, of those materials. 

We differ from the author in his estimate of the merits 
of his own treatise, and consider it more suitable for the 
‘highly educated engineer” than for those for whose 
benefit it is stated to have been written. The type, the 
drawings, and the general get up of the volume are alike 
creditable to both printer and publisher. 





A Text-book on Gas, O.l, and Air Engines, or Internal 
Combustion Motors without a Boiler. By Bryan DoNKIN, 
M. Inst. C.E. Second Edition, revised and enlarged. 
London: Charles Griffin and Co. 1896. 8vo. 


Or this book we may repeat in general the favourable 
opinion which we gave of it in our review of the first 
edition in July, 1894, more especially as several of the 
parts to which exception was then taken have in the new 
edition been modified. Large additions have also been 
made, and the appendices contain valuable results of in- 
vestigations by continental and other authorities, the oil 
engine being more fully represented in its various forms, 
including the foreign engines made to work with mineral 
spirit, aclass not represented in other books. Mr. Donkin 
has, moreover, addressed himself more fully to some of 
the questions which are concerned in the better and more 
economical working of gas and oil engines, and his in- 
vestigations into steam cylinder wall action lead him to 
enter into this question with reference to internal com- 
bustion engines. This subject is, however, in this con- 
nection much complicated by the complete reversal of 
the jacket requirements, and reasons for heat conserva- 
tion are modified where attempts to obtain economy by 
heat maintenance are met by the practical necessity for 
carrying away heat so much the more rapidly by more 
water. Most of the recent increase in gas engine economy 
the author attributes to the more complete expulsion of 
the products of combustion; but in this it is impossible 
to agree with him, inasmuch as the results he quotes are 
obtained from an engine which works with excessively 
high compression, of which there can be no doubt, while 
of the absolute rejection of products there is not so much 
certainty. On the other hand, engines of a few years 
ago, from which the expulsion of the whole of the pro- 
ducts was more nearly approached, did not reach the 
high economy now attained by high compression, and its 
attendant advantages. To a great extent high compres- 
sion means a pure charge, but scavenging without high 
compression effects but little. 

Of the second edition of a well-received book there is 
little need for criticism or remark. The author has added 
to the value of his work by very material additions, 
but many more and better illustrations are required. 
Numerous engines and details are described without illus- 
trations, and important parts and designs are consequently 
not easily understood. The table which is given of the 
calorific value of the gas of different towns is a very useful 
addition, although the quantities are calculated from 
constituents and not from calorimetric tests. The values 
are given for twenty towns and not for Manchester, yet 
the composition of Manchester gas is given in another 
page. Of the eighty pages of additional space, a con- 
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siderable quantity is taken up by new matter concerning 
foreign oil and mineral spirit engines ; but revision and 
additions have been made throughout which occupy a 
good deal. In another edition the list of dates and 
subjects of gas and oil engine patents might be made 
more useful by including those before the year 1884, at 
which this list commences. 


SHORT NOTICES. 


Lockwood's Builders’ and Contractors’ Price Book, 1897. London: 
Crosby Lockwood and Son. Price 4s.—This work is so familiar to 
architects, surveyors, and builders, that few words from us are 
necessary in introducing the new edition. In the preface the 
editor informs us that, besides bringing the prices and memoranda 
thoroughly up to date, special attention has been given to the dis- 
tinctive features of modern building. In the appendices a vast 
amount of information essential to those for whom the book is 
published is provided, and an important feature in this section is 
the form of building contract and schedule of conditions which was 
issaed—1895—by the Royal Institute of British Architects, and 
which is inserted with the express sanction of this body. A supple- 
ment is given containing the full text of the London Building 
Act, 1894, with annotations and explanations by Mr. A. J. David, 
L1.M. 


The Universal Electrical Directory (J. A. Berly’s), 1897. London: 
H. Alabaster, Gatehouse, and Co. This work contains the names 
of the members of the electrical and kindred industries through- 
out the world. The publishers inform us that it has been 
thoroughly revised, and the British alphabetical section now com- 
prises about 9933 distinct names; the continental section, 6579 
names; the American part, 4472 names; and the colonial division, 
1674 names, giving a total of 22,658. In addition to the new names 
incorporated in the present issue, much financial information is 
given, the telegraphic addresses and local telephone numbers are 
given, and the total of pages added to the work is 66, as compared 
with that of 1896, making in all about 1020 pages entirely of direc- 
tory matter. 


Practical Hints for Light Railways at Home and Abroad. By 
F. R. Johnson, M. Inst. C. E., F.R.G.S., late Executive Eogineer 
Assam-Bengal Railway. Spon, London and New York. 1896.- 
This is a useful little book, which we can safely recommend to 
everyone interested in light railways. With some of the author’s con- 
clusions we cannot agree; but the information he supplies as to 
probable cost and the methods to be adopted to keep down 
expenditure are excellent. He advocates the 2ft. 6in. gauge, and 
estimates the cost of such a line in England at £2000 per mile, and 
he assumes that 40 per cent. of the total receipts would be avail- 
able for dividend. Up to the present no light railways have been 
profitable in this country. Perhaps better times are coming. 


Willing’s British and Irish Press Guide and Advertiser's Directory 
and Handbook, for 1897. London: James Willing. Price 1s.— 
The thanks of the public are due to Mr. Willing for placing at their 
service so inexpensive, complete and withal concise guide to the 
Press. This is the twenty-fourth annual issue, and besides being a 
guide to the papers published at home, contains a list of the 
English newspapers issued in the Colonies, British India, &c.; the 
principal newspapers published in the United States, and the 
English papers printed on the Continent. 


Copenhagen and its Free Port. Copenhagen: Published by G, E. 
C. Gad for the Free Port Company, Ltd. 1896.— Intending 
visitors to Copenhagen, whether yachtsmen or on business bound, 
will do well to procure a copy of theillustrated pamphlet which has 
been rteenot ad to us by Mr. P. F. Esbensen, of Copenhagen. It 
contains some good maps and plans with tables of rates and charges, 
and a copy of the Act constituting the Free Port. There are numer- 
ous other and well executed illustrations of places of interest in 
Denmark. It is printed in English. 


Everybody's Guide to Photography. A Practical Handbook, con- 
taining full Instructions for Amateur Photographers. Simply written, 
easily understood. By ‘‘Operator.” London: Saxon and Co, 
Price 6d.—Little guides to photography become more numerous 
almost daily. It is not too much to say that this is one of the 
best. A little volume, upwards of 150 pages in dimensions, yet 
almost small enough to go into the waistcoat pocket, is just the 
thing for the travelling amateur, who cannot carry formula in his 
head, It is eminently practical. 


A Directory of Titled Persons for the year 1897. Designed as a 
Companion to Whitaker's Almanac. London: 12, Warwick-lane. 
Price 2s, 6d.—We welcome this very useful companion to our 
trusted friend the Almanack. It is arranged on a convenient 
plan for ready reference, and is wonderfully complete for its size. 
Time only will show how far and in what direction it may be im- 
proved. All we can say now is that we have tested it in places 
and have found no errors, 





BOOKS RECEIVED. 


What is Electricity’ By John Trowbridge, S.D. Illustrated. 
London: Kegan Paul, Trench, Triibner, and (o., Limited. 1897. 
Price 5s. 

Administration Report of the Public Works Department, Irrigation 
Branch, in the Madras Presidency, for the year, 1895-6. Madras: 
Printed by the Superintendent, Government Press. 1896. Price, 
5 rupees 8 annas, 

Encyclopedic Dictionary of the English and German Languages. 
In forty-eight parts. Edited by Prof. Ed. Muret and Prof. Daniel 


Sanders. Berlin: Langenscheidtsche Verlags - Buchhandlung, 
London: H. Grevel and Co, 1897. Price 1s, 6d. net, each part. 
1896. Legislative Assembly, New South Wales, Report of the 


Department of Public Works, from January 1st, 1894, to June 30th, 
1895. Printed under No. 10 Report from Printing Committee, 
| 23rd, 1896. Sydney: Charles Potter, Government Printer. 
1896. 

The Millennium of Hungary and Its People. Issued under the 
Authority of the Royal Hungarian Minister of Commerce, as 
President of the Millennial National Exhibition Commission. Edited 
by Dr. Joseph de Jekelfalussey. Budapest: Published by the 
Pesti Kinyvnyomta-Részvénytarsasig. 1897. 








THE YACHTING AND FISHERIES EXHIBITION.—The Yachting and 
Fisheries Exhibition at the Imperial Institute is progressing satis- 
factorily towards completion. Exhibits for the Yachting Section 
are numerous, and should prove interesting to the general public, 
A large number of racing flags have been received from private 
owners, and it is hoped that this number will be largely increased 
during the next fortnight, as an artistic arrangement of such flags 
should be effective. We are informed that the Dominion of Canada 
and Australia will be adequately represented in this section. The 
Sea Fishery Section is also approaching completion, Aberdeen, 
Fraserburgh, Grimsby, Hull, and Lowestoft, have signified their 
intention to send representative exhibits, and we understand 
that the assistant secretary is waiting so hear from the remain- 
ing important fishing towns definitely before proceeding to allot- 
ment of space. Canada, it is understood, will make an attractive 
and large display in this section. Inland fisheries have not been 


neglected, the committee, presided over by Lord March, having 
made strenuous and successful exertions to promote the attractive- 
ness of this interesting section. 
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BAXTER’S STEERING GEAR. 





THE safety and security of life and property on board 
vessels of all kinds being so much dependent upon an efficient 
and trustworthy steering gear, the accompanying illustra- 
tions and description of a comparatively new design will be 
of interest to a large number of our readers. 

The steering gear as illustrated, and of which we have 
examined a large-sized working model, appears to us to 


possess all the advantages that the manufacturers, Messrs. | 


Baxters, Limited, of the Homestead Ironworks, Sandiacre, 
and the patentee, Mr. J. J. Kermode, claim for it. In laying 
this before our readers, it may be pointed out that the gear 
has passed the experimental stage, and has undergone suc- 
cessfully severe tests on board the steamers Jackdaw and 
Comrade. Among the many advantages proved on actual 


trial at sea, perhaps the automatic locking in any position is | 


the most important, as this not only gives security to the 
men at the wheel in a heavy seaway, but also protects the 


shafting, gearing, and connections from the injurious effects | 


produced by the shocks of the sea upon the rudder. Another 
important advantage is that the revolutions of the engine, or 
in the case of hand gear the power gained by the men at the 
wheels, increases proportionately as the rudder is driven over 


either to port or starboard, the mechanical advantage being | 
in direct ratio to the increasing resistance of the rudder. | i 
| the Society of Arts, on ‘‘ Light Railways,” the author explained that 


Upon a vessel entering rivers or crowded waters the position 
of two pins can be altered, and a quick motion of the helm 
be obtained thereby. 

From the illustrations it will be seen that the gear consists 
of an “all round” quadrant, carrying two excentrically- 
arranged channels EC, EC, mounted loosely upon the rudder 
head P. The crosshead H H is keyed to the rudder head P 
and receives motion from the quadrant by means of two con- 
necting-rods NR, NR, carried in opposite directions and 
attached to the frames F F, which are guided athwartships 
by guide rods GG, and are connected by two strong drop 
bolts to sliding blocks working in the excentric channels. 
The frames are fitted with spiral springs, which take up the 
shocks conveyed from the rudder, the resulting force coming 
upon the channels—the toothed driving gear, chains, or wire 
rope, whichever may be used to convey the motion from the 
steering engine or hand wheels to the quadrant, being thereby 
wholly protected from these shocks. By this arrangement, 


when motion is imparted to the quadrant by the engine or | 








hand power, the channels revolving excentrically around the 
axis formed by the rudder head cause the sliding blocks to be 
driven along the guide rods G G, either away from or towards 
this axis, and consequently the crosshead is turned through 
the required angle. 

The gear is adapted readily to the requirements of different 
vessels, as wire rope, chain, or toothed gearing almost of any 
description can be used for actuating the quadrant, and in 
each case the gear affords special advantages:—When wire 
rope is used the attendant evil of stretching does not come 
into play; when chain is employed the incessant clanking so 
objectionable in passenger steamers is conspicuous by its 
absence, and with toothed gearing the arrangement protects 
the teeth from the continual shocks that bring about damage 
to ordinary gears and only too often result in complete dis- 
ablement. 

We may add that the Argentine Naval Commission, at 
present in England, has approved of the gear, after witness- 
ing its working on board the s.s. Jackdaw, and Messrs. 
Baxters have received instructions from Messrs. Laird 
Brothers to supply it for the Argentine cruiser at present 
building by them at Birkenhead. 








Licht RAILways,—In a paper read by Mr. E. R. Calthrop, at 


the object of light railways of very narrow gauge was the provision 
of railway communication on a remunerative basis in districts 
where the traffic was insufficient to produce a proper return on the 
capital required for a railway of normal type. The principal 
saving in capital expenditure effected by the narrow gauge lay in 
the much greater flexibility of its alignment as compared with that 
of the wider gauges, but the use of lighter rails and smaller sleepers 
also reduced the cost. A narrow gauge light railway laid down at 
one-fourth the cost of the standard gauge per mile would be 16 times 
more efficient as a revenue producer, if the length of the track 
and the traffic area were both quadrupled. In India the 2ft. 6in. 
gauge lines running through some of the poorest districts, with a 
passenger traffic of less than one-fourth, and a goods traffic of only 
one - twentieth of that of the standard gauge per mile, were 
able not only to survive, but to show a ter percentage of net 

rofits on total capital ye Mr, Calthrop then went into the 
loa of the Barsi light railway,"and described the construction 
of the permanent way, the rolling stock, and the locomotives. 
The best method of avoiding transhipment at junctions between 
the broad and narrow gauges was also discussed. 
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A NEW SECTIONAL GUN 


Fig. 1 
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A NEW SECTIONAL GUN. 





Somy years ago Pierre S. Licoudis, Lieutenant-Colonel du 
Génie (Armée Hellénique), published a memoir, “ Sur un 
nouveau systeme de Bouches a Feu démontables,” in which 
he described, if we remember aright, several sectional guns, 
which, instead of dividing by a transverse joint, asscrew guns 
usually do, was made in concentric longitudinal pieces. 
That is to say, the barrel was kept its full length, but the 
jacket and one or two other pieces were separate from it. 
This system of division has undoubtedly the advantage that 
the troublesome circumferential joint is obviated, and the 
powder gases have as clear a run as in an ordinary piece. 
The memoir, containing plates and descriptions of this form 
of gun, was received with a certain amount of favour by 
Lieutenant-Colonel Lycoudis’ fellow officers, and in conse- 
quence of that encouragement, and in reply to certain obser- 
vations, he has now published a second memoir, showing 
further developments of the proposed system. From the new 
brochure we reproduce the je wi of “la seule nouvelle 
création parmi les anciens tracés.”’ 

The construction of this gun will, we think, be pretty 
evident to our readers. It consists of an interior tube or 
barrel shown in place in Fig. 1 and separately in Fig. 2. The 





























Fig.'3 


chamber portion of this barrel is wound with wire in the 
ordinary way. In passing, we may observe that without 
entering into calculations, the exterior diameter of this part 
seems disproportionately small, as apparently it gains no 
transverse support whatever from the jacket. Compare this 
section, for example, with the section of the English 12- 
pounder wire gun given in the plates in the Treatise on 
Service Ordnance. On the outside of this barrel there are, as 
seen in Fig. 2, near the centre, and at the breech, four project- 
ing lugs slightly tapered towards the muzzle. These lugs fit 
into spaces cut to suit them in the two enlargements inside 
the jacket, and thus prevent any rotation of the barrel from 
the shot passing along the rifling. The jacket carries, of 
course, the trunnions, and also a key which prevents the 
barrel dropping back through the jacket when the gun is used 
at great angles of elevation. 

Within ¢ e spaces referred to at the breech end are four 
flat springs, which keep the barrel centred within the jacket. | 
The jacket is placed in position by merely dropping it down | 
over the muzzle, no rotation being required. The final | 
Fortions of the gun are the breech block, seen in place in | 
be 1, and the mechanism shown in Fig. 3. The breech 
vi it will be observed, not only closes the gun, but secures 

e barrel to the jacket by closing the egress to the rear. 





It bs of rather peculiar construction, but will be readily | are able to put before the readers of Tor ENGINEER some 
understood from Fig. 3. As will be seen, the tightening is | particulars. The annexed drawing shows—exactly half-size 
by four inclined faces, not by a screw thread | —the new rail, which is of the ordinary bullhead type, but | 


gained 
ba These four faces are inclined in two directions, | 
bl gen or radial inclination, being necessary to bring the 

ck and barrel tubes central with the jacket. The neces- 








causing a wedge action which would tend to break off the rear 


| portion of the breech when the piece is fired. This is a diffi- 


culty which has been appreciated with ordinary breech screws, 
and to obviate it buttress threads have been occasionally 
employed, particularly in older cannon. But the breech is 
nearly always strongly reinforced. This, we note, Lieutenant- | 
Colonel Lycoudis has not forgotten. The breech mechanism | 
is exceedingly simple. A pin in the rear face of the breech 
block, Fig. 3, fits into a slot formed by two projecting lugs | 
on @ sleeve which is caused to move vertically up or down by | 
the motion of a pin on a spindle working in a helical 
slot in the sleeve. The spindle is rotated by the hand | 
lever. The partial turn given to the block by the first | 
movement of the lever, brings the projections on it in| 
front of corresponding openings in the jacket, and further 
motion of the hand lever withdraws it. The closing takes | 
lace in the reverse manner. Nothing much simpler could 
imagined, but it offers several defective points to the 
criticism of an experienced gunmaker. In the first place, 
a powerful safety catch is an absolute necessity, as the 
force of the explosion would almost certainly cause 
the breech block to rotate and open itself. The nominal | 
“angle of repose” for metals seems of no account at | 
all when the sudden tremendous blow of an explosion 
has to be withstood. We have heard of a case of a screw | 
of such small inclination that the mention of it would 
seem an exaggeration, rotating under such circumstances. 
The designer here does not show such a safety gear, and does 
not appear to grasp the absolute necessity for it, as he only 
says it may be fitted. Another point which should be con- 
sidered is, whether the leverage is sufficiently powerful to close 
thoroughly time after time so large a breech opening, or to 
unlock it, when the copper obturating ring, seen in Fig. 1, 
is well closed up after firing, and the block jammed hard 
back on its shoulders. 

This gun is designed to be carried by two mules, the first 
taking the barrel only, weight about 220 lb., and the second 
carrying the jacket and breech mechanism complete, making | 
altogether a load of about 230 1b., the total weight of the 
piece being 450 lb. It is a 3in. or 12-pounder gun, 20 
calibres long, and ballistically considered, is, therefore, 
very powerful for its weight. But has not the weight 
been reduced at a sacrifice of sufficient strength? There are, 
we think, unquestionably, certain valuable points about this 
gun. Theidea of its construction is good, but the working 
outis in many ways defective. Whether it would be possible | 
to make a really practical gun on these same lines we are not 
prepared to say, but we think it should be, and in that case 
we should have a piece in which many objections to the 
screw gun would be obviated. 








section here illustrated weighs 100°33 lb. per yard. These rails 
are to be used in lengths of 36ft., instead of the present 
length of 30ft. The joints will be therefore less frequent, but 
the weight of 1200 lb. per rail will render the handling of it 
more arduous. It will be seen that the fish-plates are no 
longer of the deep form, projecting below the rail, that for 
some years past has been adopted on the principal heavy 


| roads in this country, the strength deemed necessary being 


obtained by the thickness of the plates. The bolts have a 
lock-nut which has proved more satisfactory than any of the 
other numerous devices for the purpose that have been intro- 
duced during recent years. The nut is slightly constricted at 
the neck, but, having four shallow cuts sawn in it, springs 
slightly open when screwed up, and the initial strain so im- 
posed causes it to grip the bolt without slipping back. It is 
an advantage of this plan that no washers are required. The 
rail is 5},in. deep, 2}4in. wide, and }#in. thick in the web. 
The bolts are jin. diameter in lin. holes, and weigh 1 lb. 10 oz. 


| each. The fish-plates are 20in. long, and weigh 36lb. per 


pair. The cast-iron chair weighs 541b., and has a bearing 
surface of 110 square inches. It is fastened to the sleeper by 
two trenails and two spikes. 

Mr. J. A. McDonald, the engineer-in-chief of the Midland 


| Railway, who is responsible for the improved standard, is to 


be congratulated on this forward policy, and on being sup- 
ported by his directors. Not only will the heavy and growing 
traffic be better sustained, but the longer endurance against 


| impact, abrasion, and rust, will, it may be expected, greatly 


reduce the frequency, cost, and inconvenience of relaying. 
In the tunnels especially, of which the Midland line has a 
good share, the wasting by rust must be considerable. 

It is interesting to note, in regard to this improvement, 


| that while the Midland Company has advanced its standard 


rail from 85 lb. to 100°33 lb. per yard, the London and North- 
Western Company has almost simultaneously advanced its 
from 90 1b. to 103 Ib. 








SOCIETY OF ENGINEERS. 


PROPOSED BYE-LAWS OF THE LONDON COUNTY 
COUNCIL WITH RESPECT TO HOUSE DRAINAGE, 
At a meeting of the Society of Engineers, held at the Royal United 
Service Institution, Whitehall, on Monday evening, lst March, 1897, 
Mr. G. Maxwell Lawford, president, in the chair, a paper was read 
by Mr. J. P. Barber, (Member of Council), M. Inst. C.E., entitled 
‘* Notes on the Proposed Bye-laws of the London County Council, 

with respect to House Drainage.” 
The author stated that much confusion had long been caused by 


| the want of uniformity in the requirements of metropolitan local 


authorities respecting house drainage. A code of bye-laws applic- 


able to the whole of the metropolis was now proposed by the London 
County Council, and his paper had been prepared with a view to 
obtaining the opinions of the members of the Society thereon. He 


MIDLAND RAILWAY—NEW STANDARD RAIL. | = proceeded to set out and discuss the bye-laws seriatim, as 
follows. 


Art the recent half-yearly meeting of the Midland Railway | 


Company at Derby, the chairman informed the shareholders 


Bye-law 1.—Subsoil drains should not be connected directly to a 


system of sewage drains, but should be trapped as near as practic- 
able to the junction thereto, and the pipes between the trap and 


that amongst other improvements now in course of adoption | +), junction should be laid and jointed in the same manner as the 


was the strengthening of the permanent way. Of this we | 


| 





Section. 





stronger and heavier in section than any rail used in this ot 3 

country, except on a limited and experimental scale, up to | ponte be fascia 
diy Sor ta 4 the present time. 
Y lor it is to be regretted, as it is obviously injurious, as | Railway has been one weighing 85 1b. per yard, but the new | be protected by wire guards. 


Hitherto the standard rail of the Midland 


pipes for drains above 4in. diameter is unnecessarily large. 
air sometimes passes from pipes intended as fresh air inlets, and 
it is well to have all open ends of pipes as far from windows, &c. 
as possible. 
cast iron, but the bye-law does not prescribe the material of which 
they are to be formed. The connection of rain water pipes and 
waste pipes from baths, lavatories, and sinks, to ventilating pipes 
should be prohibited. 


pipes should be forme 
or glazed stoneware. 
of access for cleansing. Overflow pipes from baths and lavs- 
tories should discharge into the trapped portion of the waste 
pipes 


| sewage drains. 


Bye-law 2.—Conveyance of rain-water to sewer.—The proposed bye- 


law does not make it compulsory to deal with rain water, nor does 
it prohibit its discharge upon the public way. It only requires that 
where water which falls upon the roof of a building is to be con- 
| veyed to a sewer it shall be discharged into a trapped gully. The 
common practice of making waste pipes discharge into the open 
head of a rainwater pipe will not be permissible under this bye- 
law. There are objections to the arrangement ; but power should 
be left to the local authorities to sanction it in cases where they 
consider it unobjectionable, provided the discharge from waste 
| pipes from sinks is excluded. 


Bye-laws 3, 4, and 5.—Construction of drains; intercepting traps 


| and junctions.—Good sound pipes are required for all drains, 
| although the bye-law only requires that such pipes are to be used 
for a drain which communicates with a sewer. 
should be protected from corrosion, glazed inside, and jointed with 
lead ; they can be more accurately laid and more firmly bedded if 
placed on concrete. 
buildings which have neither basements nor cellers, inconvenience 
is caused by opening the chambers containing them, and smel’s 
enter the buildings when the covers are damaged or disarranged. 
It is, therefore, an advantage to place such chambers outside. 
The bye-law omits to deal with the construction of inspecticn 
chambers and other means of access to drains. 


Cast iron pipes 


When intercepting traps are placed inside 


Bye-Law 6.—Ventilation of drains.—The sizes of ventilating 
Foul 


Ventilating pipes should be formed of drawn lead or 
Bye-law 7.— Waste pipes from baths, lavatories, and sinks.—These 


of drawn lead, galvanised wrought iron, 
The traps should be provided with means 


Bye-law 8.—Soil pipes.—These are to be formed either of drawn 
Cast iron soil and ventilating pipes should Le 


pa from corrosion ; the spigots and sockets should be care- 


‘ully made or sound work is impossible ; and the open ends should 
At least ;j;in. space should be 
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provided round the socket of a cast iron pipe for the lead with 
which the joints should be made, and a bead should be cast on the 
spigot end. The connection of a vertical pipe to a drain is more 
firmly made by means of a bend provided with a foot or base than 
by an ordinary bend. 

Bye-lai 9 relates to the ventilation of the traps of w.c.’s, in order to 
prevent their being syphoned by the discharge from other w.c.’s 
communicating with the same soil pipe. The air pipe could be 
fixed more conveniently, and would be less liable to stoppage 
through corrosion, if formed of drawn lead, which material is 
specified only in cases where the air pipe is inside a building. 

Bye-law 16.—Slop sinks.—Similar observations to those made 
with respect to cast iron soil pipes might be made with reference to 
this bye-law. The open end of a waste pipe connected with a slop 
sink should be protected by a wire guard. 

The next two bye-laws relate to the keeping in repair of drains, 
traps, and apparatus connected therewith, and to the penalities for 
breaches of the bye-laws. 

From the last bye-law, No. 13, it appears that the bye-laws will 
only apply to new buildings and to new work at existing buildings. 
[t would, however, be greatly to the public benefit if the bye-laws 
could be made applicable to the repair and re-construction of 
drains, &c. 

There are many subjects on which no vye-law is proposed to be 
made, viz :—The submission of plans and sections of proposed work 
to the local authority. The consent of the loca! authority to such 
work, Work to be carried out in accordance with approved pians, 
time for completion of work, notice of completion, inspection and 
testing of work. Application of water test by person executing 
work, uncovering of work which has been covered before inspection 
and approval of local authority’s officials, and the fixing of time for 
carrying out work in accordance with bye-laws when found to be 
done contrary thereto. Thickness of material for 9in. and 12in. 
drains. 
surfaces adjoining gullies. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions or our 


correspondents.) 


DYNAMICAL TERMINOLOGY. 


Str,—I am sorry to see on page 213 that the author of that 
excellent article on surface tension, Mr. Deeley, admits as true 
Professor Greenhill’s contention that his expression for the weight 
of a suspended liquid gives its value in poundals. Why in poundals 
any more than in dynes? Why in dynes any more thanin grammes 
or ounces weight! The contention is absurd. The quantity 
mrh pais the weight of the liquid, precisely as Mr. Deeley said, 
and when it comes to be numerically interpreted it can be expressed 
in dynes or poundals or any other absolute units of force, or 
it can be expressed gravitationally as equal to the weight of so 
many grains or pounds or grammes or tons, just as the interpreter 
chooses. 

I quite agree with Mr. Deeley that to suppose an engineer in- 
competent to interpret these baby formul correctly is the reverse 
of a compliment. 

I sympathise with Professor Greenhill to some extent in his 
objection to the poundal, though it was an engineer who invented 
the name; but he mistakenly assumes that the factor g must 
necessarily be interpreted numerically, which is by no means the 
case. g is the expression for the earth’s attraction, the factor 
which converts mass into weight ; so that, if m means 50 pounds, 
mg means 50 pounds-weight ; and /oth may be called 50 lbs. when- 
ever there is no risk of confusion. OLIVER J, LODGE, 

March 3rd. 








Stmr,—According to the Act of Parliament c. 19, 41 and 42 
Victoria, on Weights and Measures, ‘‘any person who sells by any 
denomination of weight or measure other than one of the imperial 
weights or measures, or some multiple or part thereof, shall be 
liable to a fine not exceeding forty shillings for each such sale.” 

Mr. Deeley is at liberty to measure force in any unit he chooses 
to adopt; either the gravitation unit of the pound and kilo- 
gramme, or the absolute unit of the poundal and dyne. 

But when he begins to measure weight in poundals, of which 
32°1912 go to the pound, he is running a risk of incurring the 

nalties prescribed by the Act of Parliament on Weights and 
Measures. A. G, GREENHILL. 

Artillery College, Woolwich, March Ist. 





Srr,—In your last issue ‘‘ Sextus” states that engineers ‘‘ found 
ready to their hands the square inch, the pound, the foot, the 
second, and soon.” This, among other fallacies, would imply that 
there were no engineers in the world before these units were made 
use of, As a matter of fact, they were not found ready to hand; 
they slowly—by Act of Parliament—had definite values and 
meanings given to them, so as to meet the requirements of 
civilised life, and the process is still going on, new units—volts, 


amperes, ohms, dynes, poundals, &c.—being introduced as 
required. Now the point really raised is, how are we to measure 
force? In pounds ‘‘ Sextus” would, perhaps, say; but since the 


vertical force resulting from a pound of matter varies in different 
latitudes we cannot use the pound for this purpose without some 
reservation. 

To make this clear we may take a pound of lead and a pound of 
aluminium, a very delicate spring balance, and an ordinary pair of 
scales. On the scales the two pieces of metal will exactly balance 
each other at all points on the earth’s surface, Neither the lead 
nor the aluminium, however, will lengthen the spring to the same 
extent in all localities, the force of the downward pull of a pound 
weight being a slightly variable one. The spring balance and 
weights are of course the equivalents of the surface film of water 
in the bore of the capillary tube and the column of water supported 
thereby. As the force of gravity varies in different latitudes, the 
height of the column of liquid will—ceteris parilus—also vary. If 
‘* Sextus” could take the weights and balance to the centre of the 
earth or into space he would find that his lead and aluminium had 
no weight, but he could ‘‘trap” his fingers between them as 
effectually as ever. To meet this state of affairs several methods 
have been suggested. ae of these I adopted, though not the one 
Professor Greenhill prefers. We have as yet no guarantee that the 
last word on the subject of dynamical units has been said. On 
this point I am quite in agreement with Professor Greenhill. 

It is unfortunate that some practical engineers, who have not 
acquired an accurate conception of the point under discussion, 
should imagine that it is merely one of nomenclature, and fail to 
see that what they call the jargon of the student coming from the 
technical college is really an endeavour—successful as a rule—to 
express accurate conceptions in exact language. The fact that 
men like “Sextus” are still numerous shows us how very necessary 
it is that the young engineer should have a knowledge of a gocd 
system of units and their method of measurement. 

Whether the present method of basing the unit of force—dyne 
or poundal—upon acceleration phenomena will prove to be a 
rigidly accurate one remains to be seen, for of late years our 
theoretical conceptions of the ether have become more clear. 
Indeed,* Prof. Hicks has suggested that a part of the energy of a 
moving body may reside in the ether, just as a sphere moving in 
a liquid behaves as if its mass were increased by half that of the 
displaced liquid. This would make the quantity of matter 
measured in this way depend to some extent upon the tempera- 
ture. On this point + Prof. Geo. Fras. Fitzgerald remarks :—‘‘ It 





* British Association Report, 1895, page 597. 
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Construction of gullies and urinals, and the paving of 


is often assumed that the inertia of a hot body is the same as of 
the same body when cold ; but I do not know of any accurate 
experiments having been made to prove it.” Asa matter of fact, 
we have no real conception of mass—quantity of matter—neither 
can we measure it. Prof. Fitzgerald suggests that we should drop 
the word mass entirely, quantity of matter being a thing ‘‘ no 
fellow can understand.” He would have teachers ‘‘confine their 
attentions to actually measureable quantities, like volume, weight, 
and inertia,” for different people look upon quantity of matter in 
quite different lights. Milk, for instance, sells by volume, whereas 
weight is the measure of mercury. 

On a subject of this kind experiment only can lead us in the 
proper direction, and, I think, it would be well if Professor Fitz- 
gerald’s suggestion that mass, meaning ‘‘quantity of matter,” 
were dropped until we knew more about the ultimate condition of 
matter. When a student has once grasped the most correct 
system of units that can be devised, and also the elements of 
physical science, if there is really any grit in him he will, when he 
gets into the workshop and drawing-office, be able to use the rough- 
and-ready methods in use without difficulty or error ; and he will 
soon find out that he has much, very much, to learn from the 
practical man. 

The technical schools should work hand-in-band with the local engi- 
neering works, some privileges as regards working hours in the shops 
being given tothose pupils or apprentices who attend the classes regu- 
larly, That boys shall work from 6a.m. to 5.30 p.m., and yet be in 
a fit condition to attend evening classes, is too much to expect from 
ordinary constitutions, Although this is patent to all who have 
gone through the mill, schools, colleges, and institutes are founded, 
and surprise then expressed that those who ought to patronise 
them do not do so. R. M. DEELEY. 

10, Charnwood-street, Derby, March Ist 





Str,—Professor Greenhill’s short challenge to Dr. Lodge is an 
acceptable contribution to your correspondence columns, In truth, 
the time has fully come for thrashing out a subject of very great 
interest to a good many people. But nothing will be gained by a 
perfunctory and impractical discussion. What is needed is a revision 
of the teaching of dynamics, which seems day by day to become 
more confused, confusing, and uncertain. It appears to me that 
the first thing to be decided is what we are all writing about. It 
is absurd to go on giving new names to the results of calculations, 
while we have no clear ideas or concepts of the nature of the 
things to which our calculations refer. It is not, perhaps, essen- 
tial that we should get at the whole truth; that is, perchance, 
impossible, but it ought to be quite practicable for Dr. Lodge and 
Professor Fitzgerald—who had an admirable letter in .Vature last 
week—and Professor Greenhill to come to some definite under- 
standing among themselves as to what Weight, and Force and 
Mass mean. Our terminology is chaos at present, because those 
who ought to know what is right and wrong wrangle among them- 
selves, and nothing is taught with authority. Thus, for example, 
we have much theory on the meaning of the word Force—for, 
after all, ‘‘ poundal” is an expression in force, or it is nothing— 
but no one ever satisfactorily defines the meaning of the word Force. 
There are three separate text-book definitions of Force in exist- 
ence at this moment; why not settle on one to be taken as 
universal, before going further ! 

All the controversy and discussion about dynamics arises from 
the fact that the disputants either have no clear ideas concerning 
the things about which they wrangle ; or, however clear may he 
the concepts of one man, they are not the concepts of the others. 
The result is that the teaching of dynamics is full of absurdities. 
It may be of use to dwell for a little space on one. Recently a 
great deal has been said about Inertia ; its correlative is Momen- 
tum. Let us see what the text-books tell us about these two things, 
As for the first, we are told that inertia is the reluctance which a 
Body at rest has to be put in motion. The truth is that the Body 
takes no part in the conflict. Weare next told that Force must 
be used to overcome this reluctance, and immediately afterwards 
it is carefully explained that every force is opposed by a precisely 
equal and opposite force ; and the wretched student is left to 
reconcile these two propositions as best he can. The fact is that, 
writing in broad general terms, matter cannot be put suddenly 
into motion. No one knows why; and that, having been put 
into motion, it cannot be stopped suddenly. No one knows why. 
No one, for that matter, ever seems toask why. It is really, when 
we come to think of it, very curious that for no obvious reason 
a train continues torun after steam has been shut off, What keeps 
it going‘ To tellus that its momentum is accountable is simply to 
reason in a vicious circle, When a collision takes place, why 
does the guard fly from one end of his van to the other! No one 
knows. Again, the poundal is based on the gravity coefficient, 
32°2, Why does a body fall neither faster nor slower! There 
is no answer to the question. 

In fact, we are met at every turn by an impenetrable wall, 
which we can neither see through nor see over. We have a few 
facts to deal with, a few matters in the way of dynamics that we 
know ; and it is just these things that are invested with mystery 
and shrouded with formu! and propositions that are really of no 
use at all, 

Let me proceed a step further, and consider what the teaching 
is about Momentum. We are told that it means Quantity of 
Motion. To the average student we might as well talk about the 
quantity of toothache. It may be, however, that by a process of 
mental elimination the student arrives at the conclusion that 
quantity of motion very fairly expresses such a concept as this: 
A body weighing one pound moves at 10ft. per second, and its 
quantity of motion is half that of a body weighing one pound, and 
moving at the rate of 20ft. per second. hat is at least a tangible 
proposition, and we find momentum written algebraically mv. 
But no sooner has the student settled this in his mind than he 
finds that mv is quite useless) Momentum on paper is mz ; 
momentum in real life is m-*. Nor is this all. It is not unfair to 
measure quantity of motion by saying that quantity is expressed 
by the distance moved. We may, so to speak, measure motion 
as a draper measures silk, by the yard. Thus, aman who has 
walked two miles has received twice the quantity of motion of the 
man who walked one mile. But turn to momentum in the text- 
books, and see where we are. ‘wo identical trains are moving— 
one at thirty miles an hour, the other at sixty miles an hour. 
The momentum mz of the trains isas 1 to2. The first train is 
pulled up by the brakes and runs one mile, and occupies four 
minutes, The second train, the stopping force being the same, 
runs four miles, and occupies eight minutes in doing it. Is not 
the quantity of motion in the faster train four times as great as 
that in the slower’ ‘‘Oh, no!” we are told. ‘‘ Certainly not ; 
the faster train took twice as much time in coming to rest.” On 
what possible basis, then, is momentuni regarded, as being repre- 
sented as mv? We find that the statement means that m is the 
measure of momentum, and not 7, and from first to last the engineer 
has nothing whatever to do with mv, but always with mz", and 
Momentum, as mv, might just as well be blotted out of the 
dictionary of dynamical terminology as not. Not only is there an 
uncertainty as to what mv means, the two quantities taken to- 
gether, but ignorance prevails as to the meaning of m. It is the 
algebraic expression for Mass. What is mass? So eminent an 
authority as Professor Fitzgerald has recently told the world that 
no one knows, or that its definition is so difficult that it is no use 
trying to explain it to any but an elect few. Why retain it? The 
engineer, at all events, never uses it, and sees no utility in it. 

And just here the question presents itself, What is the practical 
use of all the dynamics taught? There are two ways in which the 
answer may be given. In the first place, dynamics may be of use 
in the same way that the classics are of use. A study of them 
will open the mind and develope the brain. Against this argument I 
have not a word to urge. ButI would none the less advocate the 








teaching of dynamics on some intelligent principle. It may, in the 
second place, be said that a knowledge of dynamics is of direct use 


to the engineer. I have a tolerably large acquaintan 
engineers, and | never 2” met the man who attached oe pce sf 
value whateyer, or made use in his business in any way outside re 


few cut-and-dried formulw, of school dynamics, I fancy that We 


is about the most useful formula of the lot. And this brings pe 
to the kernel of the subject: The reason why the professor aa 
the engineers are at variance is that the professors attach a pro t 
deal of importance to a species of knowledge which the Pooh, as 
tells them is of no use whatever to him. It is as though a pin 
tried to force a tenon saw on the cheesemonger, assuring him that 
it was a splendid cutting instrument, and in every way better thar 
the cheese slice. The cheesemonger tells him to go away with his 
saw. Ie does not dispute its excellence, but maintains, and nite 
rightly, that he does not want a tenon saw to cut up cheese, si 
Finally, let me ask Mr. Deeley or any other advocate of tho 
poundal, to state definitely and clearly what is to be gained in the 
ordinary transactions of the engineer by substituting poundal for 
pound? The engineer is always willing to adopt what is real] 
useful, and to take new terms into his mind and service, provided 
they are useful. See, for example, how readily he adopted the 
ohm, volt, and ampire, and see also how he refused to have any. 
thing to do with the Coulomb. | find that I have been very dis. 
cursive ; there is so much ground to traverse. Let me retrace m 
steps, go back to the beginning, and ask once more those of year 
correspondents who are taking part in this discussion to defing 
clearly the meaning they individually attach to each term that 
they use; and secondly, to explain clearly what are the benefits 
accruing from each new word added to our dynamical terminology 
A beginning might be made if some competent authority would 
attach a meaning to the word ‘‘ l’orce,” while Mr. Dceley might 
explain the precise advantage that belongs to the word poundal, 
It is quite probable that many of your readers may consider much 
that I have written irrelevant; but I think no one will dispute the 
propriety of my request for definitions before we go further. 
Brighton, March 2nd, J. Harnisoy, 





Sir,—Will Mr, Deeley favour me by saying what advantage | 
would gain by marking the dials of my'pressure gauges in poundals 
instead of pounds per square inch ! x. 

Nottingham, March 3rd, 





CONSULS AND COMPETITION, 

Sin,—I read with very great interest the two articles in your 
last issue, ‘‘ Consuls and Competition” and ‘‘ How Trade is ‘Lost 
and Kept.” Putting aside all other subjects, such as trade 
arrangements, &c., which may vary considerably between one 
firm and another, there is one subject which affects them all, and is 
distinctly pointed out, and is, in my opinion, very greatly the cause 
of loss of trade, viz., adhering to old shapes and patterns and the 
manufacturer not being sufficiently obliging to his customers. | 
have said sufficiently, but I might have put at a//, and have been 
nearer the mark. 

English manufacturers seem to forget we have not the monopoly 
of years ago, and that new goods and fresh designs are sure to be 
acceptable to those who are free to buy where they like. 

Let us take scissors, for instance. I leave it to your readers 
whether the shapes I enclose are not far superior to the wretched 
small-eyed affairs into which one can only place the thumb and 
finger, and as difficult to get off as to pick up. Nos 1, », 3, | 
purchased in the United States, No. 2 being, I think, German 
made. They cost respectively at a store:—No. 1, japanned 
handles, 45 cents; No. 2, nickel-plated, 40 cents; No. 3, nickel- 
plated (thin), 17 cents. But the most remarkable is No. 4, plain, 
64d., bought at an ironmonger’s in Hngland, and made in the 
United States, 














Fig 3 





There is no denying the convenience for use of this shape of 
scissors, which some may call shears, as inst the small-eyed 
ones, which are, no doubt, mostly exported from this country. 
They may be pronounced cheap and nasty, but the two first 
numbers are well finished and very handy. I may mention that 
the small-eyed scissors are quite neglected in my house, and if the 
large-eyed ones happen to be mislaid there is generally an outcry 
for the Yankee scissors, 

The same thing may be said, not only of the Sheffield ware, but 
ony other goods. Sheffield and other manufacturers must begin 
to drop that self-satisfied security that, because goods are of 
English make, they are sure to sell, J. L. 8. 
February 26th, 





HYDRAULIC RAMS. 





Siz,—I have been much interested in the correspondence /¢ 
above. Some years back I wanted one guaranteed to force a 
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+ al height of 230ft., with a vertical fall of 18ft. Drive pipe 
“ a — length ; the delivery incline 2000ft, 
be requested a number of firms to quote, guaranteeing perform- 
ce. " could not get one to do it; although, to one who, by 
iting to the papers, advertising, and so forth, professed to know 
‘about rams, | offered £10 10s. and expenses, to advise and quote. 
This gentleman, however, failed to appear, and I then took the 
matter in hand myself. I may say this ram has been working day 
nd night, practically continuously for some years, at the cost of 
; newal of valves. The pressure in air vessel varies between 
100 lb. and 120 1b. as given on the pressure gauge ; no snifting valve 
is used. In addition to this one | made another for one of the 
leading engineering judges in England ; after three years’ work he 
tells me it is perfect, and has notcost hima penny. If the ram was 
more generally understood, it would be more fully appreciated. It 
is one of our most useful, competent, and enduring servants, and 
with anything like decent treatment never strikes, : 
Liverpool, February 27th. G, F, Ransome. 





sin,—-Your correspondent, Mr. Farrar, makes a serious mistake 
when ‘ho states that the weight of the beating valve must be less 
than the equivalent of the static head in the drive pipe. If this 
were so the ram would not work, for the beating valve once seated 
could not open again. The ram depends for its action on the 
weight of the valve being so great that the static head cannot 

seep it seated. 

=. correspondent is to a certain extent right as regards speed, 
but he has entirely forgotten the influence of drop or opening in 
the beating valve. The greater the drop the slower the action ; 
by making the drop very small and the valve large the number 
of strokes per minute may be much augmented. : 

None of your correspondents ‘8 peak of the ram with the valve 
beating up against a spring, which forces it off its seat. The rate 
of beating can be much augmented in this way. : 

The distance to which rams will send water is very great. I 
know of one which pumps about 2500 gallons in twenty-four hours, 
supplying a gentleman’s mansion. The house stands at one side 
of a valley ; the ram on the other side. _As. the crow flies they 
are about one mile apart, The total lift is about 45ft. The 
wrought iron main—a l}in. pipe, as well a3 I remember—passes 
under a little river running along the bottom of the valley. This 
ram has worked for three years at a stretch day and night without 





the smallest attention. A Pounver. 
Colchester, March lst. 
Sin,—In 1887 I made some efficiency experiments with din. 


hydraulic ram, with fall in ratio of from 3 to 1, i.¢., fall 1 rise 3, 
up to ratios of 12 to 1, the duty ranged from 87 per cent. to 80 per 
cent.; 4 to 1 ratio gave 874 per cent.; 12 to 1, 80 per cent.; at 14 
to 1 it fell off to 68 per cent.; and 16 to 1, 57 per cert. Idid not 
go further, but the same ram was tested after being set to regular 
work with a 7 to 1 ratio, and gave 86 per cent, efficiency. In 1892 
I tested a 2in. ram, ratio 30 to 1, which gave 53} per cent. 
efficiency. The same ram with 20 to 1 ratio gave 62 per cent. 
efficiency. In 1893 I tested a compound ram, 1.¢., a ram which 
pumps pure water when using oo ag oper without the slightest 
chance of admixture. Ratio, 124 to 1; efficiency, 66 per cent. 
The suction for pure water showed 94in. mercury when tried = 
about 11ft. of water. 

| believe high efficiencies can be got at high ratios with a properly 
constructed ram, although I agree with Mr. Anderson that the 
efficiency does fall off at the higher rates. It is a mistake 
altogether to have a loaded escape valve. Indeed, the lighter 
this valve can be made the better, consistent with ample strength. 
| agree with Mr. Farrar that the hydraulic ram, when properly 
made, is one of the most efficient motors constructed, and does its 
work often for years on end without attention. JoHN Barr, 

Glenfold, Kilmarnock, March 2nd. 





THE OCEANIC AND GREAT EASTERN, 


Sin,—I believe that errors in THE ENGINEER are not common, 
but the issue for February 26th contains one which it may not be 
amiss to pointout. Regarding their new White Star mail steamer, 
Messrs. Ismay, Imrie, and Co, state that ‘‘the Great Eastern was 
679ft. in length, the Oceanic will be 704ft.” If they had stopped 
here I should have thought that the types of 9 and 7 had been 
transposed, but it is added ‘‘or 25ft. longer,” which at once proves 
that your printer must be held blameless. Now the length of the 
Great Eastern between perpendiculars was 680ft., over all 697ft., 
80 that the Oceanic only exceeds her by 7ft., or, say, is 1 per cent. 
longer, instead of 34. In actual size it is probable that the former 
will still hold the record, as her breadth of hull, not reckoning 
paddle-boxes, was 83ft., and displacement 32,160 tons. But mere 
deadweight is not everything, and doubtless in all else the Oceanic 
will be far superior; let us hope that in a financial point of view 
she will also differ. The Great Eastern absorbed hundreds of 
thousands of pounds, for which luckless shareholders got littie or 
no return. I wish the Oceanic every success, VIGILANCE, 

March Ist, 





THE EAST COAST ROUTE TO SCOTLAND. 


Sin,—It must have been with great regret, I am sure, that your 
readers have read of the unfortunate dispute between the North- 
Kastern and the North British Railway Companies as to the 
working of the Scotch express trains between Berwick and 
Edinburgh. Although the North British Company owns the line 
between these two places, the North-Eastern Company has for 
many years past worked the principal express trains on this section. 
Now, however, it appears that this arrangement has been cancelled, 
for every train has now to be stopped at Berwick in order to 
change engines, 

Now I should like to say a few words on this subject, especially 
as it does not appear to have attracted very much attention in the 
technical press. Whilst thoroughly sympathising with the North 
British Company in its desire to work all trains over its own 
line, yet it appears to me that a great mistake has been made in 
checking all the through non-stopping express trains between 
Newcastle and Edinburgh at Berwick, simply for the purpose of 
changing engines. The Tatanse between Newcastle and Edinburgh 
is 1244 miles, and hitherto the splendid locomotives of the North- 
Eastern Railway have ably taken the trains between these cities 
Without stopping once. This run was at one time the longest in 
the British Isles without a stop. The present arrangement, how- 
ever, entirely alters all this, much to the regret of those accustomed 
to travel by the East Coast route. 

Now, I think the matter could have been arranged in a far more 
satisfactory way. The North British Company is most certainly 
entitled to have a share in the locomotive work on the Newcastle- 
Edinburgh section, but surely a better than the present method of 
working could have been decided on. I venture to append two 
schemes, and I am of opinion that either of these is better than 
the scheme now in force. However, you, Sir, or your readers, will, 
perhaps, be better able to judge on this point. 

b (1) The North British engines could have running powers 
es Berwick and Newcastle. The locomotive work between 
Newcastle and Edinburgh could then be equally shared by the two 
rompanies. The North-Eastern Company should, of course, again 
¥ running powers between Berwick and Edinburgh. 

N (2) The North-Eastern could run all non-stopping trains between 
eweastle and Edinburgh; the North British putting its 
— a on all North-going trains that stop at Berwick. In this 
—- of course, the North-Eastern would still take the slower up 
rains between Berwick and Newcastle, 
we to scheme No. 1, the North British locomotives are already 

@ seen in Newcastle—central—station. They work trains 





between Melrose, Hexam, and Newcastle. 
be allowed to enter the latter city vid Berwick, in exchange for 
allowing the North-Eastern Company’s engines to run between 
Berwick and Edinburgh! This is, perhaps, the better of the two 
schemes I have above suggested. 

The conclusion of the whole matter is this: The present 
arrangement is most unsatisfactory to the patrons of the East 


Why should they not 


Coast route, It is true not much time is lost in changing engines, 
but the fact remains that there is now an extra stop between 
King’s Cross and Waverley. Of course, a number of the East 
Coast tourists next summer will remember this when about to go 
North, They will naturally turn their steps in the direction of 
Euston, They will also not fail to notice the noble building—St. 
Pancras Station—that lies between King’s Cross and Euston. 

It is really to be hoped that a better arrangement will be come 
to before the tourist season commences, at all events. I should 
like to know what the Great Northern Company think of what is 
at present going on. I trust this letter will meet the eyes of the 
various East Coast officials. A, J, CHISHOLM, 

London, N., February 24th. 


MOMENT OF RESISTANCE, 


Sir,—In reply to the letter from Mr. C. B. Collett in your last 
issue with reference to the above subject, I beg permission to say 
a few words relating thereto. 

I will first of all point out that the term ‘‘ Moment of Resistance” 
is used by your correspondent as being identical with the term 
‘* Modulus of Section ”’—viz. (Z) which is the usual sign adopted in 
standard text-books, such as Professor Unwin’s ‘* Machine Design.” 
Mr. Collett is not the only one who does this, for in several pub- 
lished books I have noticed the same clashing of the two terms. 


Where (f) 


is the unit of stress, depending upon the material used; (I) the 
moment of inertia, which depends upon the section; and (¢) the 
distance from the neutral axis to the extreme fibres. 

We thus see that (/) is independent of the section, and depends, 
as pointed out above, entirely upon the nature of the material 
used. Each of the other letters are dependent upon the geometrical 
section of the girder or beam. 


Now, ‘‘ Moment of Resistance” is equal to Z f = r 








Referring to the accompanying sketch, we must first of ail 


calculate the values of (~) and (y). Thus 
rac . 1, AC 
BCS +(A-C) D (¢ ; ) 


a BC +(A-C)D 
Substituting the values given by your c rrespondent— 
~6x2x1+6x2x5 
~ 6x2+6xz 
72 
~ 24 
We must now calculate the moment of inertia, then 


[= fea. + pf. a v| ad u 


’ 


= 3in., whence y = (A — x) = (8 - 3) = din, 


= s[B {a (2 - eB $+ D(x - oF +D * | 
Substituting the given values we have 
I=4 [6 { (3)? = (18 \ + 2 (1) + 2 (5) | 
— 156 + 2 + 250 _ 408 
3 3 


136 inches squared square inches, 
Therefore, considering the girder as supported at the ends and 
loaded between the supports, we have (Z;) and (Z.) representing 
the modulus of section for the tension and compression values 
respectively, whence 


’ I LR inxs P 
Z, = = — = 27} inches square inches, 
y v 
and 
, o_o 136 = 45) inches square inches, 
vo 


which are the true values required. 

Now, the only thing that remains to be done is to multiply each 
of the preceding values (Z+) and (Z.) by their respective stresses, 
viz. (fc) and (fc). These, of course, are the result of experiment, 
and can be obtained from tables of stresses published in various 
text-books. When this has been performed we have the respective 
values for the moments of resistance in tension and compression, 
and the results are intelligible in a practical sense. 

The same operation as the preceding must be adopted in all 
cases, no matter what the section may be; of course in some 
sections the operation is so simple that it can be performed by a 
few figures, but in other cases it may be more complicated, I 
trust the above may be of service to your correspondent. 

Epwakb J, M. Davies, 

24, Harrington-square, London, N.W., 

February 27th. 





NOTEWORTHY LOCOMOTIVES. 


Sir,—Mr. F. W. Brewer, writing in your last issue with reference 
to this subject, is undoubtedly right theoretically in urging the 
desirability of large boilers and heating surfaces in express loco- 
motives ; and I think that if he will take the trouble to read my 
article again, he will find that I am at one with him in that respect. 
But if we turn to practice he will find some justification for my 
remark to which he takes exception, as regards other locomotives 
besides the Great Northern Railway 8-footers, which latter may or 
may not have been in my mind at the moment of writing. In fact, 
since reading Mr. Brewer’s letter I have made an analysis of some 
seventy different types of English express locomotives, for the 
most part of modern design, and all of them performing at present, 
or until quite recently, efficient service at the head of first-class 
express trains. Of these seventy, twenty-five are single-drivers, 
and forty-five four-coupled engines. I regret that I cannot give, 
even approximately, an estimate of the total number of engines 
comprised under these seventy types, as that would prove addi- 
tionally interesting ; but it may be assumed that the numbers of 
types are fairly representative of the distribution of engines 
telonging to those types. Taking the total amount of heating 








surface in those typical engines, I find them to subdivide as 
follows :— 





Total heating surface Number of Slsnuatiiae 
in square feet. engines. —" 

1001-1100 <a Gh au. ig” ca cas 17°14 
1101-1200 ec oe ee ep Me See ee ae wel a ee 
1201-1300 a ere ee ie 
WO ns. sa So" ea 14°20 
1401-1500 ee ae ae O Sah bee cae - 10°00 
be ee ee Be sa Galea oe 714 

7 100°00 


Of these, the 1001-1100 class comprises the G. N. R. 8ft. singles, 
built since 1887, the L. and N. W. R. Pandoras and small com- 

ounds, the old M. 8. and L, bogie engines, the L. and Y. 6ft. 

ogie engines, the 5. E. R. 7ft. bogie engines, the L. C. and D. R. 
6ft. Gin. bogie engines, the Caledonian single No. 123, the G. and 
S. W. R. 6ft. lin. bogies, the N. B. R. 6ft. 6in. bogies, and G. N. 
of Scotland R. 6ft. bogie, built about 1884. The 1501-2000 class 
comprise the L, and N. W. R. Greater Britains, the old broad- 
gauge singles—thrown in to give weight—and the two new types 
of single and coupled bogie engines on the G. W. R. Other 
engines performing equally effective duties fluctuate between the 
two extremes, nearly one-half of the total, however, possessing less 
than 1200 square feet. Moreover, some of the types most widely 
separated in point of heating surface perform almost identically 
similar duties. A further investigation shows some explanation of 
this by confirming the old engineering axiom that the power of a 
locomotive lies in the fire-box. The engines with the largest 
amount of heating surface have not necessarily the largest fire- 
box, and a careful scrutiny of the most successful engines in the 
list shows that their fire-boxes are of considerable size, even if they 
do not bulk large in the total heating surface classification. 

It is, in fact, a well-known rule that the amount of heating sur- 
face is by no means an accurate index of the evaporative power cf 
a locomotive boiler. A prodigious number of tubes, of extreme 
length, closely packed within the barrel, may give a fine measure- 
ment, without adding one-twentieth of the proportion in increased 
evaporation. Indeed, if too closely packed, they may hinder free 
circulation and prevent the steam from escaping, so that the addi- 
tion of 150ft. or 200ft. of heating surface—in the tubes—may 
actually be accompanied by a marked decrease in the evaporative 
efficiency of a given boiler. An instance bearing on this point was 
given by the late Mr. D. K. Clark in comparing the large broad- 
gauge locomotives of the Great Western Railway with a relatively 
small goods engine built by Messrs. Sharp Bros. and Co, In the 
Great Britain class, the boiler barrel, 4ft. 8in. in diameter, was 
packed with 305 ‘lue tubes, 2in. in diameter, spaced only }in. apart. 
The Sphinx, on the other hand, with a boiler barrel 3ft. 8in. in 
diameter, contained only 142 tubes, having a diameter of 2tin., 
and spaced ,";in. clear apart. Thus the goods-engine boiler con- 
tained less than half the number of tubes placed in the broad- 
gauge boiler, but they were more widely spaced. Similarly, the 
fire-box of the goods engine was only about half the size of that 
of the Great Britain. Yet, the result of exhaustive trials showed 
an equal evaporative efficiency in each class of boiler—233 cubic 
feet per hour—but the Sphinx did the work on 1663 lb, of coke per 
hour, while the Great Britain consumed 1891 1b. of coke to perform 
the same evaporative duty. 

In short, the result of my analysis affords me no reason to 
withdraw the statement that, ‘‘as regards heating surface, no com- 
parison can be drawn, for the figures may vary from 1000 to 1500 
square feet without apparently affecting the steam - supplying 
qualities of the boiler,” if that is simply regarded, according to 
my intention, and in conjunction with the context, as a general 
review of the situation. At the same time, other things being 
equal, there can be no doubt that an engine with a large heating 
surface is more efficient than one relatively smaller, in more or less 
exact proportion to their respective dimensions in square feet of 
heating surface, and that not a few engines are seriously crippled 
by a deficiency in this important point. GeO, FREDK. BIRD, 

Ealing, February 15th. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, February 27th, 1897, Sir Kaylton Dixon and Co, 
launched from the Cleveland Dockyards, Middlesbrough, a steam 
trawler of the following dimensions:—Length, 100ft. 8in.; beam, 
20ft. 5in.; depth moulded, 1l]ft. 8in. The vessel has been built to 
Lloyd’s highest class for the Cleetho Steam Trawling Company, 
Ltd., Grimsby, and is of the well-known type of steam fishing 
vessels of which a large number have been built by Sir Raylton 
Dixon and Co, Triple expansion engines will be fitted by the 
North-Eastern Engineering Company, Ltd., of Sunderland, the 
cylinders being 10in., 17}in., 30in., by 2lin. stroke, with a large 
steel boiler working at 200 Ib. pressure. As the vessel was leaving 
the ways she was named Raven. 

The fine steel screw steamer Vlug yesterday—2nd inst.—went on 
her trialtrip, She has been built by Messrs. Wm. Gray and Co., 
Ltd., to the order of Messrs, Nielsen, Van Holk and Co., of Amster- 
dam, to Lloyd’s highest class, and is 243ft. in length by 34ft. 6in. 
breadth by 17ft. din. depth. The machinery has been supplied by the 
Central Marine Engine Works of Wm. Gray and Co., the engines 
having cylinders 18in,, 284in., and 474in. by 33in. piston stroke, and 
the boiler being of large size, capable of giving an ample supply of 
steam at 160 lb. working pressure. The vessel has been superin- 
tended during construction by Captain B. Eliasen and Mr. Tideman 
on behalf of the owners. The Vlug underwent the usual manceuvring 
in the bay for the testing of her capabilities, when everything 
was found to work admirably, and the vessel at once proceeded 
to Dunston-on-Tyne to take in cargo. 

On Friday, 26th February, the steel screw steamer Landana, 
constructed at Cleveland Dockyards of Sir Raylton Dixon and Co., 
for Messrs, Elder, Dempster, and Co., of Liverpool, was taken out 
to sea for her official trial trip under the command of Captain 
Clare. This vessel has been built under the superintendence of 
Captain Evans, and her principal dimensions are 321ft. by 44ft. by 
26ft. moulded, and she is built to L!oyd’s highest class spar deck 
rule, with a large deadweight carrying capacity on a light draught 
of water. She is a spar deck steamer with poop bridge and fore- 
castle decks. She is also fitted with six steam winches and very 
complete discharging gear. The accommodation for captain, 
officers, and — ers is in house on bridge deck, with crew in top- 

allant-furecastle. Triple-expansion engines have been fitted by 

essrs, The North-Eastern Marine Engineering Company, Ltd., 
Wallsend, having cylinders 23in., 36in., 59in. by 42in. stroke, with 
two large boilers working at 160 lb. pressure. At the conclusion of 
the trials, which were very satisfactory, the vessel proceeded to 
South Wales to load for South America. 








KNARESBOROUGH, YORKSHIRE.—An inquiry was held at the 
Urban Council offices at Knaresborough, by Colonel Luard, R.E., 
one of the Local Government Board engineer inspectors, as to the 
application of the Knaresborough Urban District Council to borrow 
a further sum of £1800 for the completion of the main outfall 
sewerage and sewage disposal works, the total cost of which 
amounts to £10,000. The engineer, Mr. D. Balfour, M. Inst. C.E., 
F.C.8., of Newcastle-on-Tyne, explained the scheme, which con- 
sists of two main outfall sewers, both 18in. in diameter, with a 
total length of four miles, crossing under the river Nidd by a cast 
iron inverted syphon. The disposal works consist of ten acres of 
excellent porous land, properly underdrained, and laid out on the 
intermittent filtration principle. The sewage, on reaching the 
site, is treated in a chamber with alumino ferric, and after being 
thoroughly self-admixed, passes into large precipitation tanks in 
daplicate, the clarified sewage afterwards passing on to the land, 
There was no opposition td the scheme. 
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WESTERN AUSTRALIAN 


Tuer following Table of engine power has been prepared by the Acting 
cylinders has been assumed at 105 1b., and the resistances—in addition to gravity 
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for wind pressure and other items affected by velocity :— 
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THE INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Tuesday, the 23rd February, Mr. 
John Wolfe Barry, C.B., F.R.S., the President, in the chair, two 
communications on ‘‘The Main Drainage of London,” by Messrs. 
W. Sinto Crimp and J. E. Worth, MM. Inst. C.E., and on ‘‘ The 
Purification of the Thames,” by Mr. W. J. Dibdin, were read. 

THE MAIN DRAINAGE OF LONDON, 

In the first paper were described in detail the works carried out 
in London for the pu of intercepting the sewage, which 
formerly passed directly into the river, and conveying it to outfall 
works at Barking and Crossness, about 14 miles below London 
Bridge. The works designed by the late Sir J. W. Bazalgette, 
and carried out by him for the late Metropolitan Board of Works, 
comprised the construction of about 110 miles of intercepting and 
storm-relief sewers, the former having a final discharging capacity 
of about 540 million gallons per day, about 2°7 times the present 
dry-weather flow. There were two main pumping stations on each 
side of the river, with machinery of an aggregate of 3000-horse 
power capable of pumping 500 million gallons per day, and a like 
number of storm-water pumping stations, capable of pumping 
directly into the river 150 million gallons perday. The latter were 
used for preventing flooding in the lower parts of the metropolis 
when a heavy fall of rain occurred at or about the time of high 
water, when the storm outlets were closed by the tidal water. The | 
works undertaken by the London County Council to improve the 
pumping machinery by compounding the steam engines at the | 
principal pumping stations were also described. 

The outfall works for the purification of the sewage, the dry- 
weather flow of which now exceeded 200 million gallons per day, 
were next dealt with. They consisted of settling tanks and their | 
accessories for the chemical treatment of the sewage, and the means | 
for removing the sludge produced to the German Ocean. The | 
tanks at Barking contained 20 million gallons, whilst those at 
Crossness contained 31 millions. The sludge, amounting to 
2,169,000 tons in 1895, was discharged into the open sea at a 
distance of about 50 miles from the works by a fleet of six steamers, 
each having a carrying capacity of 1000 tons. The experimental | 
filters for dealing with the effiuent, and capable of effecting a 
purification of 78 per cent. were mentioned. The question of | 
flood discharges from an area fully built over was referred to, and | 
the details relating to an area of 160 acres were given; it appeared | 
that the tiow had reached a rate equal to two-fifths of an inch per | 
hour. The bearing of this question upon the ‘‘Separate” system | 
was next referred to, and it was stated that, so far as London was | 
concerned, thesystem was impracticable. Nine hundred and twenty | 
men were employed in the continuous disposal of the sewage, whic 
amounted to 75,000 million gallons per annum, the working ex- 
penses in 1895 being £104,000, or about 54d. per head per | 
annum. The works now disposed of the sewage from a popula- | 
tion of 44 millions, The results had been the interception from | 
the Thames of vast quantities of filth, which formerly rendered | 
it offensive, and the conversion of the river into a relatively pure 
estuary. | 


THE PURIFICATION OF THE THAMES. 

In the second paper, the author described first the steps that | 
had been taken in accordance with the scheme adopted by the | 
late Metropolitan Board of Works for the treatment of the London | 
sewage at the outfalls at Barking Creek and Crossness ; secondly | 
the effect of that work in freeing the river from the raw | 
sewage ; and thirdly, the best method of effecting still further im- 
provement. 

On arrival at the Northern Outfall works the sewage was 
screened to remove all large particles, such as rags, &c. After | 
receiving the proper quantity of lime the sewage passed the iron- 
water station where the solution of iron sulphate was added. The | 
iron salt was dissolved in a tank of water heated by a steam coil, | 
and the concentrated solution was sufficiently diluted and passed | 
into the already limed sewage. The precipitation was completed | 
in the channels, thirteen in number, about 30ft. wide, 15ft. in | 


| as clean as in 1888. The cost amounted to about 44d. per ton of 


| remedied as soon as the new liming station was erected. 


height, and having an average length of 1000ft. The sludge was 
discharged from these to the sludge-settling channels by sweeping 
the deposit through culverts to the receiving chamber at the engine 
house, whence it was pumped into the settling channels. On its 
way to these the sludge was again passed through gratings to 
collect rags, &c., which might have escaped the first filth gratings, 
The quantity of solid matter extracted by the combined action of 
these double sets of gratings was between 80 tons and 100 tons per 
week. A destructor furnace was built close to the filth hoist for 
calcination of the refuse. After the sludge had settled and the 
top-water had been drawn off by means of lowering syphons, the 
sludge was let into the storage tanks under the settling channels, 
whence it was pumped to the ships. The water drawn from 
the settled sludge was separately treated with lime and iron, and 
after such treatment it was allowed to settle in the sewage-pre- 
cipitation channels. 

At the Southern Outfall Works, Crossness, the precipitation 
works were more compact. Practically the whole of the lime was 
in solution. The iron water was made at Crossness by the simple 
agitation of the crystals of iron salt with water in an ordinary 
mixing mill from which the rollers were removed, stirring- 
arms being substituted in their place, the effect being equally 
efficacious with that of the steam coil at the Northern Outfall 
Works. The methods of collecting the sludge, settling it, and 
loading the ships were practically identical with those at the 
Northern Outfall. 

The discharge of the sludge took place in the Barrow Deep, com- 


| mencing at a point ten miles east of the Nore, about halfway 


between the Swin Channel and the Prince’s Channel. As the sludge 
was discharged 10ft. under water, and was thus agitated with the | 


| sea-water by the action of the twin-screws, the diffusion of the | 
| sludge in the water is very complete, so much so that its visible | 


effect was soon lost. The heavy matters soon separated by subsi- | 
dence, and the animal and vegetable débris was rapidly consumed. | 


| Although some 10,000,000 of tons of sludge had now been deposited, 


the most careful examination failed to detect more than the merest | 
trace, either in dredgings or on the sandbanks, which were now | 


sludge. 

The average character of the sewage before and after treatment | 
was set out in tables of monthly averages of daily analyses of | 
samples taken every two hours, day and night, at each outfall | 
during the year 1894, At Crossness, in consequence of the better | 
solution of the lime ‘water, there was a reduction of the matters | 
held in solution of 17 per cent., a result which agreed closely with | 
the experiments by the author in 1887. At the Northern Outfall | 
the results were not yet so good, but this would doubtless be 


Tables showing the averages of daily analyses of the river-water 


since 1885 were given, and showed that the degree of aération at 


| high water had increased from 17 ‘4 per cent. in 1887 to 55°5 per | 


cent. in 1894; and this improvement has been accompanied by a | 
large reduction in the quantity of free ammonia. 








THE INSTITUTION OF JUNIOR ENGINEERS. | 
THE MANUFACTURE OF HIGH-CLASS BRIDGE WORK. 
At the meeting of this Institution, held at the Westminster | 

Palace Hotel on February 12th, the chairman, Mr. H. Bloomfield | 

Vorley, presiding, a paper on ‘‘The Manufacture of High-class | 

Bridge Work” was read by Mr. J. A. Macpherson, of London. 
There were two systems of setting out practised at the present | 

time :—(1) by w template, (2) by using the actual plates and | 

bars as templates from which to mark every corresponding piece. | 

The author showed how the employment of the wood template 


method might be accepted as producing the best results. The 


direct system, however, being more expeditious—if the material 
were to hand—was very beneficially applied in ironwork for the 
building trades where high finish was not required. Great respon- 
sibility rested upon the leading template maker. It was necessary 
that he should cultivate a system by which hitches might be most | 


| always be borne in mind, the 4 f 
| universal and interchangeable to facilitate puttin 


effectually avoided during the progress of the work. Fixed 
trammel gauges were far superior to the common rules for 
measuring corresponding parts, absolute exactness being highly 
essential for all intermediate portions, Owing to the variable 
nature of the metal due to change of temperature, trustworthy 
check was required to be taken of all the important measurements by 
noting the temperature at the time of measuring. It was shown 
how the necessary camber in a bridge complicated the process of 
manufacture, and an example was given of a convenient and 
economical method of producing the correct camber in a web 
girder. In considering the question of the bearing surfaces the un- 
satisfactory bearing due to the deflection was partially remedied— 
apart from introducing expensive knuckle bearers—by making the 
plane of the bearing surface a mean between the horizontal and 
the continuation of the camber line. In illustration of the methods 
of setting out the rivet holes, &c., a 50ft. single web girder was 
taken, and all the operations described. The desirability of no 
two holes coming 2pposite in small angles, so as not to weaken the 
section and an difficulty of riveting, was pointed out. 

In referring to lattice constructions, the author showed that 
theoretically a lattice girder formed a segment of a very large 
circle, and the true lengths of every member could be readily 
obtained by mathematical calculation. This method gave far 
more satisfactory results than the old-fashioned rule-of-thumb and 
laborious process of drawing down the girder full size on a floor 
and fitting the templates to the lines. Rules were given for 
obtaining the correct lengths for tie bars in order to make them 
taut and to preserve the required camber. Approximately jin. 
for every 10ft. length deducted from the dead calculated length 
effected this purpose, but judgment in each case was necessary. 
Difference of opinion existed as regards the size of rivets and rivet 
holes, some preferring the rivets to be the size figured on the 
drawing, and the holes ,,in. larger ; others that the holes should 
be the size figured and the rivets j,in. smaller. The difficulties 
of accurate drilling were referred to, Specially designed multiple 
machines might be employed, but in many structures the most 
important holes could not be drilled by that means. Experience 
had proved that more accurate results could be obtained by first 


| punching a small hole with a nipple punch, and then broaching 


out to the finished size at a single drilling machine. In regard 
to riveting, unless the machines were carefully worked all the 
previous efforts to arrive at accurate results would be so much 
wasted ; proper supervision was essential and judgment required 
to prevent the work from shifting owing to the unequal expansion, 
due to the heat of the rivets and other causes, Ia the designing 
of iron and steel work the ultimate erection of the structure should 
arts being made as far as possible 
together. 
Individual knowledge and skill were more essential in the economi- 
cal production of first-class work than extensive and elaborate plant. 

In the discussion which followed the reading of the paper, 
Messrs. E. Eade, Adam Hunter, F. Fisher, A. Marshall, and other 
members, took part, a vote of thanks to the author concluding the 
proceedings, 








CARBIDE OF CALCIUM. —In consequence of the growing im- 
portance of carbide of calcium, and the fact that the mere contact 
of moisture with this material causes a dangerous evolution of the 
highly inflammable gas known as ge gan the Home Secretar 
has caused inquiries to be made into the subject, with the result 
that an Order in Council was made on February 26th, under the 
14th section of the Petroleum Act, 1871, bringing carbide of 
calcium within the operation of that Act. Accordingly, from the 
date on which such order comes into force, viz., April 1st, 1897, it 
will be unlawful to keep carbide of calcium, except in virtue of a 
licence to be obtained from the local authority under the 
Petroleum Act. Any local authority to whom application may 
be made for a licence to keep carbide of calcium can, if it 1s 
desired, obtain, on application to the Home-office, a memorandum 
showing the character of the risks to be guarded against, and “; af 
taining suggestions as to the nature of the precautions likely to b ¢ 
most effectual for securing safety, 
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THE BLOT SECONDARY CELL. 





Ix our issue of the 22nd ult. we gave a short account of an 
exhibition of the Blot secondary cell at the Hotel Cecil. We 
are now able to give some further particulars relating to its 
construction. Our illustration showed a single plate consist- 
ing of a frame holding shuttles placed in a vertical direction. 
Fig. 1, illustrating the present article, shows asimilar plate with 
the shuttles arranged horizontally instead of vertically, while 
Fig. 2 represents a plate of larger size with half shuttles 
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Fig. 4 


SECONDARY CELL 











The inventor claims that the cell can be charged and dis- 
charged at very high rates without suffering any damage, and 
these rates may vary from 1 to 5 ampéres per kilogramme 
of plate, that is, from 0:455 to 226 ampéres per pound of 
electrode. It is stated that the battery installed in the works 
of Messrs. Lobnitz and Co., of Renfrew, is discharged every 
day at the rate of 2:05 to 2:26 ampéres per pound of electrode, 
and the average charge is at the rate of 1-36 ampéres per 
pound. It appears that during the tests made at the General 
Post-office by Mr. Preece the cells were discharged at the rate 
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Fig. 7—CAPACITY CURVES, BLOT CELL 


arranged vertically. Fig. 3 clearly shows the method of 
Winding the shuttles with the lead ribbon of two forms, as 
already described, 
formation of the surface of the ribbon, the electrolyte has 
access to the whole of the surface. 
used for small plates, while for the larger sizes long shuttles 


are wound, as shown in Fig. 4, and then cut in half after- | 


~—. The plates themselves rest upon cross-bars of glass 
- d in a metal frame, as shown in Fig. 5. This frame is 
say Supported upon the cell, which may consist either of a 
g or vessel or some other form of container. The complete 
= > shown in Fig. 6, the separate plates being kept apart 
= ~ tubes dropped in between them. Fig. 7 shows a 
erred of curves illustrating the capacity of the electrode 
Per kilogramme for different rates of charge and discharge. 


It will be observed that, owing to the | 
The short shuttles are | 


, of 11°8 ampéres per pound of electrode, and some cells were 
| left in short circuit for a period of twenty-four hours, and 
then recharged. This double operation was repeated thirty 
| times without causing any visible deformation of the plates, 
~—_ without producing a deposit at the bottom of the 
cells, 

It is also stated that two cells were left perfectly dry for 
four months and then recharged and found to possess their 
original capacity. This capacity is said to be 4°55 ampére- 
hour per pound of electrode, and after the cell has been used 
for some time it will rise to 6°35 ampére-hours per pound. 

We understand that the cells are about to be placed upon 
the English market, and we shall look with interest for a 
confirmation in practical use of the very satisfactory results 
obtained in the tests. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

A heavy bank engine.—For helping heavy coal trains up a long 
grade of 1 in 90 the Buffalo, Rochester, and Pittsburg ilway 
has recently put in service an enormous pusher or bank engine of 
the twelve-wheel type—i.e., having eight-coupled driving-wheels 
and a four-wheel truck or re oe The engine has the Player 
patent boiler, combining a Belpaire fire-box with a wagon top 
connecting with the barrel. he two middle pair of driving 
wheels have flangeless tires. The tender is carried on two four- 
wheel trucks. The engine was built by the Brooks Locomotive 
Works, some of whose engines for foreign railways have been 
illustrated in THE ENGINEER, and the general dimensions are as 
follows : 


Cylinders 2iin. x 26in. 
Steam ports.. 18}in. x lfin. 
Exhaust ports dm witha ae “Aas bh ca eee 
WHERE. 65 ae oe 4e aol oe 0 aan ee 
Wes Gc. Ss es ed se as ek ee 


Valve lap, outside 
Valve lap, inside 
Driving wheels .. 





Driving axle journals .. .. .. .. .. -. «- Spin. X 10in. 
co eee eee eee ee ee 
Truck axle journals .. és ne ee. ax ae, ce ene 
pg ee es ee 


Tender axle journals 4}in. x Sin. 





Wheel base, driving.. 15ft. 6in. 
a total 25ft. 5in. 
pes ee ee 16ft. 6in. 
- engine and tender 52ft. 9in. 

Weight in working order 73°5 tons 

Weight on driving wheels 61 tons 

Weight of tender, empty 40 tons 

99 os loaded 90,000 Ib. 

Boiler, diameter of barrel 5ft. 6fin. 

Boiler, rail to centre line 8ft. 94in. 

Boiler pressure .. .. . 180 Ib. 

Smoke-box, length .. .. P 5ft. lin. 

Smokestack, diameter .. .. .. .. lft. 5in. 
eo height of top from rail .. 14ft. 5in. 

Fire-box, length Pe ee eee 9ft. 6in. 

je width 3ft. 2}in. 
a depth 6ft. 5in. 
|. ae 30-4 aq. ft. 

Heating surface, tubes .. .. .. «. 2106 sq. ft. 

a Pe firebrick arch tubes.. 24 sq. ft. 

pif 99 fire-box ae ee 

is See eee 
eee eee ee eee 

Tubes, length .. .. 12ft. 74in. 


Water in tender tank 4500 gallons 


A waterfall air compressor.—The Dominion Cotton Mills at 
Magog, Canada, have the printing engines—formerly run by 
steam—driven by compressed air, the air being compressed direct 
on the Taylor system, without the use of the ordinary machinery 
equipment. The compressor consists essentially of a vertical pipe, 
with a tank enclosing the top, to which the water supply is delivered. 
Around the head-piece enclosing the top of the pipe are numerous 
small air pipes, drawing their supply of air through large vertical 
pipes, which extend above the surface of the water and are open 
to the atmosphere. As the water enters the downflow pipe and 
passes the ends of these small air pipes it draws in the air con- 
stantly, in the form of small uniform globules, which, becoming 
entangled in the descending water, are carried down to the air cham- 
ber, at the bottom of the pipe, and the air is compressed by weight 
of the water surrounding these globules, according to their depth 
below tail-race water-level, until they reach the poiat of separa- 
tion. The pressure on the air is then maintained so long as any 
air remains in the airchamber, The receiver or air chamber at 
the bottom of the compressor is sufficiently large in: diameter to 
allow the air to rise to the surface of the water therein ; from thence 
it is taken through the air pipe for transmission, to be utilised as 
_— or for other purposes. Should the volume of air taken down 

greater than that being used it accumulates in the air chamber 
until it forces the water below the lower end of the receiver and 
the surplus air passes up with the return water, thereby forming 
a perfectly automatic safety valve, without change of pressure. 
The head-piece or tank is telescoped into the downfiow pipe and 
raised by means of a hand wheel on top, to permit of its being 
regulated, so as to furnish from one-third up to its full capacity, 
using water proportionately with a like efficiency; or the head- 
piece can be raised above the water level and the flow of water 
stopped. By means of side screws or bolts the area of the inlet 
to the down pipe may be increased or diminished so as to regulate 
the — of the water past the end of the air pipes, and can 
then fixed permanently at the most efficient working point. 
At the bottom of the downflow pipe is an upright cone which 
turns the course of the water toward the circumference of the air 
chamber, thus facilitating the escape of the air from the water, 
while round the circumference, to turn the course of the water 
back toward the centre, is a deflecting apron, under which any 
air then in the water is caught and conveyed through a small pipe 
to the main body of air in the air chamber. A remarkable feature 
of this system is, that notwithstanding that the air is compressed 
by the weight of the water and in actual contact with it, the air 
so compressed is delivered in the air chamber and thence to the trans- 
mission pipe, drier than when drawn in from the atmosphere. The 
power of the water may be turned into compressed air—giving a con- 
stant supply—at any pressure per square inch, with, itis claimed, less 
loss of energy than by any othermeans of transforming a water power 
into transmittable force, and with an unvarying steady pressure. 
By this compressor, it also claimed low falls, otherwise useless, can 
be utilised, and the same pressure obtained as from high falls, the 
horse-power being determined by the diameter of the downflow 
pipe, and the height and volume of water in the fall, while the 
ressure depends solely upon the depth of the well orshaft ; there- 
ore, any desired pressure can be obtained. The pressure of the 
air in the chamber is measured by the difference of level between 
the surface of the water in the chamber and that in the tall race. 
In the Magog compressor the average water column measures 
120 ‘5ft., which is equivalent to a gauge pressure of 52lb. The 
diameter of the water supply pipe is 5ft. Gin. The diameter of the 
tank at the inflow is 12ft.. The diameter of the head-piece carry- 
ing the air tubes is 4ft. 8in. Theinternal diameter of the downflow 
ipe, 3ft. 8hin. The air compressing has a diameter of 
7ft. and an —— height of 6ft. from the base of the down- 
flow pipe. It will be seen that this is a development, on a com- 
mercial scale, of the principle crudely utilised in the old Catalan 
forges. 

Coal handling machinery.—The Minneapolis, St. Paul, and Sault 
Ste. Marie Railway has established a coal storage and transfer pier 
or dock at Gladstone, having a storage capacity of 300,000 tons. 
The pier is 800ft. long, and 300ft. wide. Parallel with the face of 
the pier, and 20ft. above it, is a track of 15ft. gauge, upon which 
run eight independent hoisting machines for unloading the coal 
steamers. Each machine is operated by a double cylinder winch 
engine, with cylinders 8}in. by 10in., running at revolutions 
per minute. Steam is supplied from one battery of boilers through 
a 6in. steam pipe, having valves at intervals, so that any machine 
can be coupled up at any desired point, Running at right angles 
to this track are several tracks of 18in. gauge crossing the pier, 
and being 35ft. above it at the unloading face, and 25ft. at the 
back. On these tracks run small iron tramcars of 14 tons capacity, 
which take the coal from the unloading machines on the storage 
piles, and dump it into the pier into storage bins—which are pro- 
vided with chutes at the bottom—or into railway cars direct. The 
cars are dumped sideways by means of trips, and each car is auto- 
matically weighed as it runs from the machine. Each machine 
has a horizontal arm projecting over the water, and on an inclined 
timber from this arm to the top of the machine runs a trolley, from 
which is suspended the grab bucket. The trolley runs down to the 








end of the arm, and the bucket is lowered into the hold, where it 
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automatically loads itself. The bucket is then raised, the trolley 
runs up the arm, and the bucket is dumped into the bin from 
which the small cars are loaded. When the coal is not to be 
carried away directly it is piled on the dock. The buckets have a 
capacity of 1500 lb., and each machine can handle per hour thirty- 
five tons of bituminous coal, or forty-five tons of anthracite coal. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’Change at Birmingham this (Thursday) afternoon makers 

agreed that trade generally was quieter, but they believed the 

fewer orders reaching them are in part due to the late heavy 
buying. But undoubtedly the unsettled state of East Europe, the 
falling off in the demand for galvanised sheets, and the continu- 

ance or the importation of American material, all must bear a 

share in the responsibility. 

The demand for sheets for consumption by the galvanisers shows 
no change for the better this week, and mills are still being laid 
off all over the district. The chief reason of this state of things 
is lack of demand from India and certain other of the export 
markets, and the disturbed state of European affairs, which 
influences consumers to keep back orders in certain directions, 
being uncertain regarding the early future. The price of sheets 
this afternoon was £6 to £6 5s. for singles, £6 7s. 6d. to £6 10s. 
for doubles, and £7 10s, for lattens. The tendency to competition 
in the sheet trade on the part of the Welsh makers has lessened, 
in consequence of the lower selling rates now ruling, and less is 
heard of their preparations for going into the sheet trade by laying 
down new mills. This circumstance is undoubtedly satisfactory 
as far as it goes, but when demand and values improve again ths 
Welsh competition will be almost certain to reappear. 

Marked bars were quoted £7 10s, to £8 2s. 6d.; merchant bars, 
£6 10s. to £6 15s.; and common bars, £6 to £6 5s. The stiff 
prices now asked for common iron are ri ised by some as a 
cause of slackened demand in that branch. Compared with the 
state of trade at this time last year, prices of finished iron and pig 
iron are much higher, and in fact makers consider they have gone 
as far as they can wisely go just yet. Marked bars are 10s., 
and unmarked bars about 15s. a ton higher than they were in 
November, which seems to be the most that the markets will at 
— bear. Other finished iron quotations this afternoon were 

oop iron, £6 10s.; tube strip, £5 17s. 6d. to £6; nail rod, £6 103. 
to £6 15s.; angles, £6 to £6 5s.; and galvanised sheets—doubles— 
were £10 23. 6d., f.o.b. at Liverpool. 

Local blast furnace owners reported that they were well employed, 
and that although new orders were scarcely so numerous as re- 
cently, the furnaces had all they could do to make deliveries, and 
it was impossible to accumulate stocks of pig iron. Common Staf- 
fordshire pigs are quoted 39s. for forge and 41s. 3d. to 42s. for 
foundry, while medium Staffordshire pigs are quoted 45s. to 46s. 
for forge and 47s, 6d. to 483. 9d. for foundries, best foundries in- 
deed going up to 503s, Sir Alfred Hickman, owner of the Spring 
Vale Furnaces, who is the largest maker of pig iron in Stafford- 
shire, quotes his B.F.M. forge iron at 46s., with other descriptions 
in proportion. Shropshire all-mine hot-blast pigs are quoted by 
the Lilleshall Company, one of the chief firms, at 55s., and cold 
blast at 92s. 6d., but Messrs. Round, who make probably the purest 
all-mine pigs in South Staffordshire, quote hot-air forge pigs at 
67s. 61. and foundry pigs at 70s. 

American competition in pig iron, no less than in steel, continues 
to form a striking feature of the market, and 6000 tons of Ameri- 
can forge pigs were reported to have been sold last week, of which 
some are coming into Shropshire for the making of wire rods, &c. 
The pig iron is mainly coming from Alabama and other of the 
Southern States of America, while the steel is coming from Pitts- 
burgh. Northamptonshire pigs, though quoted 44s., are purely 
nominal at this figure, and are understood to be freely changing 
hands at 43s., and in some cases even less than this, while Derby- 
shire pigs are going off at 44s. to 44s, 6d. in actual business. 

The steel trade keeps busily engaged in spite of American com- 
petition, and local makers have plenty todo. Steel wire rods are 

uoted £6 10s., and billets from lin. up to 34in. square £4 15s, to 

5. Engineering and boiler plates are £6 103. to £7. High class 
stamping sheets of Staffordshire make are quoted £9 10s., and 
steel sheets for working-up p £9 5s., while steel trunk sheets 
for use by the japanners are 7s. 6d. to £8 10s. Cold rolled 
sheets are £10 10s. Imported steel from other districts for con- 
sumption in the Midlands is quoted £6 10s. for good specifications 
of bridge and girder;plates, £6 15s. to £7 for boiler plates, and £6 5s, 
up to £6 10s. for bars for constructive engineering purposes. 
Joist and girders for"builders’ use are £6 5s, to £6 10s., with some 
large inquiries coming forward. 

The engineers, machinists, lathe and press makers have on hand 
a heavy record of work, Some important work is in progress of 
execution for bridge and general roofing; and there are good 
orders from home manufacturers, as well as for steam pumps for 
foreign mining, irrigation work, &c. 

Heavy machinery engineers are inquiring regarding a report that 
two English officers in the employment of the Chinese Government 
are to arrive inthis country during the early part of next month, to 
arrange for the supply of a large quantity of riveting, welding, 
and other machinery to be set up in Chinese arsenals. Itis stated 
that —— these arsenals are gradually falling under the contro! 
of French engineers, practically all the requisite plant and 
machinery has so far been reece from this country. The pro- 
jected visit in question would seem to indicate a continuance of 
this very satisfactory state of things. Expectation is also aroused 
concerning a statement that there will probably be a great demand 
this spring for boring and mining machinery, and oil tanks, in 
Hungary and the C , in ec tion with the opening up of 
new petroleum fields there. German and Austrian capitalists are 
mainly, it seems, interested in the ventures, but the hope is ex- 
pressed that some of the orders for machinery may be secured 
for this country, if our —— will keep a sharp look out. 

The annual meeting of the Anglo-Swedish Steel Tube Company, 
lately established for the manufacture of cycle and similar steel 
tubes, just held in Birmingham, afforded evidence of the great 
activity existing in the machinery and engineering trades. It was 
announced that the buildings for the new mill were all completed 
oa the opening of this year, but owing to the great and unusual 
pressure in the engineering trade the company had been unable, 
in spite of every effort, to get the machinery delivered ; and this 
was the state of things, though they had paid three-fourths of 
the money beforehand. The engineers , however, promised 
the plant now, immediately, and the company would then have 
the finest and most complete mill in the country. A number of 
new tools and parts had been added to the plant since the 
formation of the concern, and as they themselves would be 
customers, in respect of their other branches of business, to the 
extent of something like 15,000ft. of tubing per week, they would 
have, even if the demand from the general trade were to fall off, 
a — trade of their own for parts on which there was a second 
profit, 

At a preliminary meeting of the local members of the Institution 
of Mechanical Engineers, held in Birmingham to-day—Thursday— 
the first steps were taken in connection with making arrangements 
for the summer meeting of the Institution in Birmingham. It is 
twenty-one years since the last summer meeting was held in Bir- 
i and fifty years since the foundation of the Institute 

ere, 

Entertaining particulars regarding the history of iron and steel 
testing machines were given by Mr. F. W. Burstall, Professor of 
Engineering at Mason College, Birmingham, to the South Stafford- 
shire Institute of Iron and Steel Works Managers, on Saturday. 
Mr. Burstall remarked that the first testing machine made for 





chain cables in 1812, was capable of pulling 100 tons, but the first 
really good machine was made in 1829 bya Mr. Williams, a Welsh 
ironworks manager. In 1831, the Admiralty, not willing to trust 
to cbainmakers’ tests, put down one of their own machines, and 
this was the parent of all English modern testing machines, and 
contained all the essential points of the machines of to-day. The 
maximum length of German machines was 30ft. The largest 
testing machine in the world was at Water Arsenal, in the United 
States, which was capable of breaking metal under a stress of 
7500 tons. In all English testing machines the accuracy and 
sensitiveness poe were quite sufficient for scientific testing. 
Some people looked upon the mechanical tester as their natural 
enemy, but the machine had been of great value to the steel- 
makers, who having been called upon to produce a given material 
had shown that they could do it. 

Some interesting engineering information on carburetted water 
gas manufacture was given by Mr. J. Young, of Etruria, North 
Staffordshire, the President, at the annual meeting of the Midland 
Association of Gas Managers, held at Birmingham a few days ago. 
Mr. Young said that during the past year the extent of water gas 
produced in England had been largely increased ; plant capable of 
producing something like 45 million cubic feet per day had been 
erected. There was no necessity now to prove the advantages of 
the introduction of an installation of water gas plant at = 
considerable gasworks. Such plant could be run at its fall 
capacity at a few hours’ notice. Further, it could be shut down 
instantly and kept standing idle without much loss in economy. 
It -would produce about 100,000 cubic feet of gas per man per 
day, of any illuminating power desired, and not only did it make 
no coke, but helped in the utilisation of their coke stocks. Lass 
floor space was required for a complete plant than for a retort 
bench of equal productive power, and the cost was also less. With 
features like these in its favour, few gas engineers, he believed, 
would not be tempted to adopt the water gas system, rather than 
enlarge their present coal gas retort houses. The long-deferred 
adoption of the method in this country had, however, had one 
benefit attached—it had enabled English engineers to avail them- 
selves of the experience gained in America regarding the most 
efficient form of plant. The plants now being erected in this 
country were so perfect that they seemed capable of very little 
improvement. Mr. Young’s remarks were the more appreciated 
since they preceded an inspection by the Association of one of the 
extensive water gas plants recently laid down by the Birmingham 
Corporation gasworks. 

The Pablic Works Committee of the Birmingham Corporation, 
following the example of Sheffield and Glasgow, have > ergs a 
small deputation of their number to visit the principal English and 
continental cities and inspect the various systems of tramway 
traction, with a view to determining whether the overhead or 
some other system is the best to adopt in the Midland metropolis. 
Paris, Ronen, Brussels, Berlin, Badapest, and probably Nantes, 
will be visited. 

In a paper on ‘* Underground Electric Mains,” read before the 
Mason’s College Engineering Society, Birmingham, last week, Mr. 
H, R. J. Burstall, of London, stated that from 25 to 50 per cent. of 
the cost of an electric installation was spent on the cables, a good 
average being about 40 per cent. The system of mains most re- 
commended was the armoured cable three-wire method. 

The Birmingham City Council have just authorised the erection 
of an additional gasholder and tank at their Neckells Gas Works 
at an estimated cost of £72,000. A four-light gasholder is in- 
tended, with a capacity of eight million cubic feet of storage, and 
the tank is to be 40ft. deep by 264ft. diameter. The present total 
storage capacity at the works is 26,500,000 cubic feet, while the 
maximum daily output is 30,200,000ft. It is considered a sound 
principle in gas jengineering that the storage capacity should at least 
equal the daily output, and the reasons for the new additions 
therefore appears. i urther, the output is rapidly increasing, and 
it has recently gone up as much as 12 per cent. It is estimated 
that the new holder will take three years to build. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The position in the iron trade here remains without 
improvement, the continued weakening in prices checking all 
business operations of any moment, and although with regard to 
the future a more or less general feeling of confidence still prevails, 
there is sufficient uncertainty in the immediate prospects to 
unsettle the market. In speculative iron prices have come down 
more than 3s. per ton during the last month or so, and although 
Lincolnshire makers were never before so heavily sold, they have 
had to reduce their official basis prices, which are now quite 2s, 
under what several makers were quoting only a few weeks back. 
The finished iron trade is also passing through a lull as regards 
new business, but makers remain very firm. The position in the 
engineering trade continues one of comparative quietude, so far as 
new work is concerned, but activity is generally well maintained 
on orders in hand, which in most cases represent practically full 
employment for some time ahead, and the engineering trades 
union sozieties report no increase of out-of-work members on their 
books. 


There was again only a very slow iron market at Manchester on 
Tuesday, both raw and manufactured material meeting with but a 
limited inquiry; and at makers’ prices business was exceedingly 
difficult, owing to the underselling of merchants, and the con- 
tinued disinclination on the part of buyers to place out further 
orders at present, in the expectation that by waiting they may be 
enabled to purchase at still lower figures. This is especially the 
case with most of the large users, who are generally well covered 
for several months ahead, and in the present unsatisfactory con- 
dition of the market are preferring to go on with the iron they 
have still to come in, and to wait any possible further turn in the 
market before placing out orders. For some brands of pig 
iron prices continue weak; but so far as makers’ quoted 
rates are concerned, there is no further appreciable giving way 
beyond what I last reported. Underselling, however, still goes 
on by merchants, and any business just now coming upon the 
market is mostly passing into their hands, For Lancashire pig 
iron makers’ list rates remain nominally unchanged, but they are 
altogether out of the market in face of the much lower quotations 
for Lincolnshire, the basis prices for which are 45s. 6d. to 46s. for 
foundry, and 433. 6d. to 44s, for forge, with Derbyshire foundry 
about 49s. 6d. to 50s. net, delivered Manchester. For good-named 
foundry Middlesbrough, delivered by rail Manchester, the average 
figure is now 49s. 4d., and at the docks 48s, net, but merchants in 
some cases ars sellers at 6d. to 1s. under these figures, Scotch 
iron remains at about 48s, for Eglinton and Glengarnock delivered 
Lancashire ports, and 50s. 3d. to 50s. 6d. delivered Manchester 
Docks. Prices for American pig iron are very irregular, and there 
are evidently some holders who are anxious to clear; 47s. net 
Manchester Docks is about an average quotation, but prices range 
from 1s. below to 2s. above this figure. 

Finished iron makers generally report a decided falling off in 
new business, but being well booked they are firm at recent quota- 
tions of £6 for Lancashire, to £6 5s. for North Staffordshire bars, 
notwithstanding they are undersold quite 2s, 6d. per ton by mer- 
chants. Hoops still meet with only a very limited inquiry, but 
list quotations are maintained at £6 10s. for random, to £6 15s. 
for special cut lengths delivered Manchester district, and 2s. 6d. 
less for shipment. Sheets remain at £7 7s. 6d. to £7 10s., delivered 
here. Nut and bolt makers still report a satisfactory weight of 
orders coming forward, and they are firm in holding to late rates. 

In the steel trade hematites are about steady at last week’s 
quotations, averaging 60s., less 24, for good ordinary foundr 
qualities delivered here. Billets continue low, owing to competi- 
tion from America, local makes averaging £4 13s, 3d. to £4 15s, 





net, delivered Warrington. There has been rather more demand 


Ss 

for manufactured steel, with some slight hardening in price . 
are not quoted under £6 5s., sieinat are firm - £6. and (ae 
nee can scarcely be bought under £6 10s. as the minimy wd 
cotch, with local makers asking £6 12s. 6d. to £6 1s. qout for 
Manchester a ga 1 a 

n the metal market business continues brisk i 
continued gcod demand from locomotive Nas lige ye . 
engineers, and manufacturers are very busy in general prin, 
smiths’ work, The anticipated advance in list rates has a er 
taken place, but prices are very firm at full quotations = 
extras on these asked where quick delivery is required, — 

Mr. O. M. Row, the inventor of the ‘‘ Row” indented tubes 
which an illustrated description was given recently in Tur pote 
NEER, read a wager on Saturday before the Manchester Associatio t 
Engineers on ‘The Transmission of Heat through Surfaces,” [n ro 
course of his paper, referring to the frequent waste of exhaust stea: 4 
he said this was a matter deserving more attention than it received! 
wrong bad the feed-water by exhaust steam did not use up all the 
steam, by any means, and in many factories there wero innum 
able important uses for hot water, and the exbaust might z 
further utilised for these. With regard to feed-water heatin 
using exhaust steam, an economy of 10 to 15 per cent. in fuel ma 
obtainable, whilst the condition of the boilers was improved, The 
most desirable practice was for a surface feed-heater to be placed 
on the line of feed pipe between the pump and the boilers if 
point of controversy in engineering circles was whether «live 
steam heater was an economiser of fuel. Experience was distinct] 
in favour of live steam heating where exhaust steam was nok 
available, rather than use the feed at hot-well temperature, B 
this means a distinct economy of fuel was effected, with easier 
steaming of the boilers, whilst leaky bottom seams or tube ends were 
totally avoided. The economy effected in this way was from 10 to 
15 per cent. He had had an opportunity of seeing the effect of 
live steam heaters in torpedo se practice, in two or three 
instances where it was found impossible to maintain the requisite 
speed on trials without a feed heater, owing to the difficulty of main. 
taining the steam even with the most experienced firing, and where 
a live steam heater had been fixed the difficulty had been overcome 
in a most satisfactory way. Mr. Row then dealt with the heating 
of water by steam for circulation through pipes and radiators for 
warming buildings on the low-pressure hot water system, which, he 
remarked, was now recognised as the best method of heating build. 
ings, owing to its mild and genial temperature and other advantages, 
This branch of engineering did not receive the amount of attention 
from engineers that it deserved. Mr. Row then gave particulars as to 
the efficiency of heating surfaces at various steam pressures, and 
compared the results obtained with the plain and the indented tube 
respectively. The tendency of engineers interested in the question 
referred to in the paper was, he said, to devise tortuous passages 
for the fluid to pass ee so as to obtain the greatest efficiency 
over a given surface. any of the devices introduced werg 
ingenious, many complicated, and others had difficulties in 
point of weakness of construction, and the method of joint. 
ing resorted to. Whatever the theory might be as to 
why a given surface of one form should be more efficient than 
another, it was very evident that in dealing with fluid or con. 
densible gases, a rubbing or frictional action was very valuable in 
preventing any collection of air globules or films of liquid due to 
condensation on the surface, thus maintaining a higher efficiency 
throughout the operation. 

In the discussion which followed, Mr. Fowler said the presence 
of grease was far more dangerous than scale in steam boilers. With 
regard to the indented tube, he could personally vouch for its 
many advantages. It seemed strange that evaporative condensers 
should not be more generally employed, as their advantages were 
undoubted. Mr. Boswell said, as to scale in boilers, sulphate of 
lime gave no trouble at all; it was grease and the floury stuff 
they often found that caused the mischief. Theindented tube 
was, undoubtedly, wherever applicable, the most efficient. Mr. 
Constantine said as to live steam heating, it did appear theoreti- 
cally a little paradoxical, but its advantages had been so well 
established in marine practice, that it was utterly futile to oppose it. 
He had himself, found from experience, the advantages of the 
indented tubes, Mr, Ingham agreed with the author that suffi. 
cient attention had not lo id by engineers to the heating of 
buildings, but was doubtful whether steam or water would be the 
medium for this purpose in the future. The president—Mr. J. 
Nasmith—in moving a vote of thanks to the author, said the best 
way for heating buildings was to heat the air at one point and 
then drive it into the building, and the new technical schools for 
Manchester would, when completed, possess one of the most 
complete systems of ventilation in the country. Mr. Row, in 
anpeetng, said the indented tube proved to be equally as strong 
as the plain tube. As to heating buildings, he had a strong 
objection to the plan of first heating the air at the bottom, and 
then a it through long conduits. They should first force 
the air into the room and heat it there, and not convey it all 
over the building. 

Ata ting of the Manchester A iation of Civil Engineering 
Students held on Wednesday last, the vice-president, Mr. W. Bb. 
Worthington, M. Inst. C.E., in the chair, Mr. Walter Beer read a 
paper on the Monier system of arch construction. The author 
opened with a short history of the invention, and the general 
principles on which it was designed. The various objections urged 
against the system were next enumerated and answered, after 
which the details and cost of the system were discussed. Mr. Beer 
then dealt with the theory of compound beams, and its application 
to the structures under consideration, and concluded his paper 
with an account of arches tested to destruction. A discussion 
followed, in which Messrs. Worthington, Coomber, (ilchrist, 
Lawrence, Godfrey, and Watson took part, and the proceedirgs 
closed with the usual vote of thanks, 

Messrs. Follows and Bate, of Gorton, Manchester, have designed a 
very simple and ingenious method of taking up the wear and tear and 
the stretching in the chain gear of lawn mowers, which always ensues 
after the machine has been some time in use. In the new arrange- 
ment all that is required to tighten up the chain is the slackening 
and v qpory J of a nut, which can be accomplished in a few 
seconds, and this serves to take up any stretching of the chain in 
such a way that the parallel position of the cylinder is in no way 
disturbed. This is obviously a great advantage over the old 
methods, in which, after tightening up the chain, it is very much 4 
matter of guesswork whether the cylinders is again fixed in 4 
perfectly parallel position. A similarly improved method is also 
applied for adjusting the front rollers according to the cutting 
requirements of the machine, and which also leaves these rollers in 
a a parallel position with the cylinder. 

‘or all descriptions of round coal the demand continues slow, 
and collieries in many cases are going on to short time, whilst 
where they are kept on full work, stocks, especially in the better 
qualities, are beginning to accumulate. The demand for house-fire 
requirements is gradually quieting down, and although generally 
list rates remain without actually quoted change, here and there 
prices are ee ene collieries in some cases bein; prepared with 
concessions of 3d. to 6d. per ton to effect sales, and coal from out- 
side districts, especially Yorkshire, is now being offered here at 
lower figures, in some cases at a reduction of 6d. per ton on last 
month’s quotations. At the pit mouth best Wigan Arley is still 
quoted 10s. to 10s. 6d., but the minimum figure is becoming more 
nearly the average actual selling price ; Pemberton 4ft. and 
seconds Arley range from 8s. to 8s, 6d.; and common house coals, 
6s. 6d. to 7s, per ton. Steam and forge coals are in fair request, 
but, with supplies in excess of requirements, prices are weak, 
6s, being about an average figure at the pit. With the decreas! 
demand for round coals, there is, of course, a prospect of lessen 
output of engine fuel; and although supplies are still ample, prices 
are not being cut down quite so low as recently. The resumption 
of operations at the chemical works, which are large users © 
slack, is still further having its effect upon the market for engine 
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harden in their prices for forward contracts. At the pit mouth 

common slack averages about 3s. to 3s, 6d.; medium sorts, 3s. 9d. 
4g, 3d.; with best qualities quoted 4s, 6d. to 4s, 9d. per ton. 

Only a limited inquiry for shipment, and, with plentiful supplies 
offering, prices rule low, 7s. 6d. to 7s. 9d. rer the average 

res at which ordi steam coal is readily obtainable, delivered 
Garston Docks or High Level, Liverpool. 

Barrow.—The hematite pig iron trade has shown weakness 
during the week, and prices have gone down toa trifling extent, 
erie market is only temporarily deranged, and it is evident 
that prices will soon again be higher, as the demand is very briskly 
maintained, especially for forward deliveries, Makers quote 50s. 
to ls. per ton for mixed Bessemer numbers, net, f.o.b., but they 
are not disposed to do much forward business at this figure. 
Warrant iron is easier at 48s, 9d, net cash sellers, 48s. 84d. buyers. 
There are 36 furnaces in blast, as compared with 38 in the corre- 
sponding week of last year. Stocks have increased during the 
week by 361 tons, and now a in the aggregate 298,590 
tons, being an increase since the beginning of the year of 2644 
= iron ore there is no change to note. The business doing is as 
foll as the capacity of raisers to comply with, and if more could 
be won more would be sold. Prices are steady at 12s. per ton net 
at mines for ordinary qualities, while Spanish ores are still in ve 
liberal consumption, prices for good average sorts being at 15s. 6d. 

r ton net at West Coast ports. 

Steel makers are all very fully employed, and the output of rails 
js maintained at its maximum. The demand is steady, and there 
are indications of a good run of forward business, Heavy rails are 
quoted at £4 12s. 6d. per ton, and light rails at £5 12s. 6d. The 
improvement in the demand for shipbuilding material is steadily 
maintained, and especially in heavy plates and heavy castings a 

business is doing. All departments are busy, and are likely 
to remain so under present conditions, 

Shipbuilders and marine engineers are busy, and likely to be 
much busier, as some good orders are in negotiation, The » ihe 
for new tonnage, however, is not brisk at present, yet important 
work of a special character is likely to engage local attention soon. 
The Naval Construction and Armaments Company have received 
anorder from the joint committee of the Lancashire and York- 
shire and London and North-Western railway companies to build 
a fast twin-screw passenger steamer for their service between 
Fleetwood and Belfast. She is to steam 194 knots an hour, and to 
be ready for her station early in next year. 

Coal is still low in price though in fair demand. Coke is steady 
at fu'l values, and deliveries are fully maintained. 

Shipping is fairly busy at West Coast ports. The exports of pi 
iron last week were 8152 tons, and of steel 5382 tons, as compare 
with 6836 tons of pig iron, and 7386 tons of steel in the corre- 
sponding week of last year, an increase of 1316 tons of pig iron, 
and a decrease of 2004 tons of steel. The shipment this year 
show pig iron at 57,604 tons, and steel at 71,454 tons, as compared 
with 54,909 tons of pig iron, and 67,069 tons of steel in the corre- 

nding period of last year, an increase of 2695 tons of pig iron, 
and 4385 tons of steel. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

ALTHOUGH @ large tonnage of coal has been raised during the 
last week, and sent away in fairly average weights to most of the 
leading consuming districts, the trade on the whole has been rather 
more languid than usual. The comparatively mild weather affects 
at once the demand for house coal ; but March has opened rather 
boisterously with keen frosts at night, and any continuance of such 
conditions would at once restore household fuel to its former 
animation. Several of our larger collieries have not been able to 
get sufficient wagons for their business ; but this is a contingency 
which is rapidly being met by the increase of rolling stock, 
the improvement in trade having come too quickly to let 
the railway companies be fully prepared for it. About five 
days a week are being worked on an average at present, 
and some part of the output is being thrown down to stock 
in several cases, Had the strike on the North-Eastern Railway 
continued it would undoubtedly have quickened the coal trade 
in these parts, and no doubt affected the London markets as well. 
But the settlement which has been arrived at, of course, ends all 
— in that quarter. Values of coal are rather weaker, 
Ithough quotations in the open market continue much the same. 
Best Silkstones are at 8s, 6d. to 9s. 6d. per ton ; ordinary sorts from 
7s. 6d. per ton ; Barnsley house, 8s. to 9s.; thin seam from 6s. 9d. 
per ton. In several inst ions from these figures are 
obtained. The demand for steam qualities is again somewhat 
weaker, and stacking to some extent is reported at a few of the 
leading collieries, A large quantity of coal for locomotive and 
similar purposes is being drawn from the pits under contract 
at 7s. 3d. perton, A statement has been made that an extensive 
firm of shippers e ny in the Hull and Newcastle trade have 
purchased from 150, to 160,000 tons of coal, distributed over 
several firms in Derbyshire, at an average figure of 6s, 3d. per ton. 
It has been impossible to verify this statement, although it is made 
on what is regarded as good authority. The price is looked upon 
as very low, even although the best Yorkshire ier are admittedly 
worth more money. Gas coal is in rather weaker demand, but 
the season has been a fairly good one to such coalowners as have 
considerable gas coal seams, Small coal and slack continues in 
excellent request, a large portion of it going for coke. Prices of 
small nuts are about 4s, to 4s. 3d., good screened slack fetches 3s. 
to 3s, 3d., and ordinary Se slack 2s. 3d. to 2s, 6d. per ton, smudge 
being obtainable at 1s. 6d. to 1s, 9d. per ton in owners’ wagons at 
the pit. Coke, which remains in very large demand, is mainly 
sent to Derbyshire, Northamptonshire, and North Lincolnshire. 
Prices var _from 9s. 6d. to 10s, 6d. for ordinary qualities, superior 
grades making from 1s. to 2s, per ton more, 

Contracts are now being arranged for export coal, the season 
for which begins as soon as the Baltic ports are open. It is ex- 
pected, from advices received from South Yorkshire agents who 
are now abroad, that the requirements of consumers will exceed 
the tonnage of any former year, and it is expected that increased 
= will be secured. Agents are required to seek an advance of 
tom 6d, to 1s, r ton, and they have been able to procure the 
ae sum. tis expected that these prices will form the basis 
ral A contracts which have shortly to be completed. The 
Ste ish Government have contracted for what they need on their 
ea te Railways at quotations which will represent an advance of 
ig per ton on the rates of last year. An advance in gas coal is 
wolfe anticipated, but too much’ weight should not be given toa 
hea ry instance of one contract for six months’ supply having 

4 placed at an increase of 6d. per ton, 

_ heavy trades of the district continue in a satisfactory state, 
articularly in the establishments devoted to the steel industries, 
een and Siemens steels are now in very large demand, several 
— ‘acturers having orders on their books adequate to keep 
oaiie employed for several months. Although a considerable 
Lae n = the output is required locally, the outside demand is not 
medal’ nt. Prices remain firm. Bessemer slabs and billets of 

= ug At = at £6 - oe 10s, per ton, the lower 

: mum prices for large quantities, Siemens 
psc i od to £7 10s, per ton. There is no falling off in the 
pre eet wedish steels, particularly in the superior brands 
4 <i rd bg cycle makers. Some concern is locally ex- 
oa + e obtaining of future a of material from 
one deeeert make this class of steel. he high class ores 
endh ean a? Dannemora, and the quantity taken is specified 
Pay 89 much ‘tone is divided among certain works, which 
or sell it as # n for it; they can either smelt it by themselves 
sien he stands, Of late the supply has not been equal to 
will be aa in when present contracts expire it is feared there 
ificulty in obtaining sufficient supplies for the future, 








One thing seems very clear—that rapid as has been the advance in 
values of Swedish steel, they are bound to go still higher. The 
commoner grades of Swedish iron are not difficult to obtain. It 
is in the superior brands that shrinkage is felt. The makers of 
crucible steel in the higher classes report good business doing, 
particularly in the self-hardening steels, which have a reputation 
for special purposes. 

A paragraph appeared the other day stating that several English 
railway companies had bought 50,000 tons of steel rails from 
Pittsburg. Inquiries failed to confirm this report, which probably 
has arisen out of the fact that the United States at present are 
sending into England pretty large consignments of billets at prices 
much below British quotations. It is believed thata few rails have 
come over. The American business at present, as already stated 
in THE ENGINEER, is due to the fact that the output of the United 
States establishments is for the moment greater than the demand 
on the other side of the Atlantic. The moment trade takes a turn 
there the ‘‘ invasion” of American steel will cease. 

The encouraging acounts received from South America at the 
end of last year are not being maintained. Business in the Brazils 
bas turned out very badly ; there is an entire lack of public con- 
fidence, and as one Sheffield traveller who has just returned puts 
it, ‘‘there is no money and no trade.” Unfavourable reports are 
also coming in from the Argentine Republic, where the harvest 
has been utterly destroyed by locusts, which, it is stated, have 
entirely devastated the country. On the other hand, better busi- 
ness is doing with several of the leading continental markets, 
although trade with Turkey is very feeble, owing to political 
complications. Indian merchants, in consequence of the plague, 
are doing as little as possible, and so far the light industries of the 
city are not benefiting by any animation in Chinese and Japanese 
business, such as was anticipated at the end of last year. A very 
good trade, however, is being done with South Africa, and this, it 
is expected, will get brisker still as the season advances, 

Mr. James illiam MHarrison—formerly partner in Messrs, 
Harrison Brothers and Howson, cutlery manufacturers and silver- 
smiths—died at his residence, Tapton Park-road, Ranmoor, 
Sheffield, on March 1st. Mr. Harrison, who was in his eightieth 
year, was one of the ablest and most successful of our business 
men, and a most generous citizen. At the time of his death he 
was a director of the Sheffield Gas Company, a church burgess, a 
trustee of Ranmoor church, a trustee of the Sheffield Savi 
Bank, and a governor of the girls’ charity school. He was formerly 
a director of the Water Company, was also fora time a member 
of the Cutlery Company, and on the Board of Messrs, Thomas 
Jessop and Son, Ltd. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tue strike of railway men on Tyneside and in North Durham, 
though of short duration, has caused great loss not only to the 
N crth-Moshern Railway Company, but to the traders of the district ; 
and, what is worse, there was really never any justification for the 
attitude the men assumed, and the action they took in stopping 
work without notice was clearly illegal. This was recognised by 
the secretary of the Amalgamated Society of Railway Servants 
when he went into the district, and he expressed himself to that 
effect ; but nevertheless he proceeded to call out others in support 
of those who had thus taken an illegal course, and to furtber dis- 
organise the traffic of the district. Not only was the goods traffic 
almost at a standstill, but the passenger service had to be very con- 
siderably curtailed ; in fact, on some branches it had for a time to 
be suspended altogether, and travellers had to get about their 
business in the best way they could—cabs, omnibuses 


on or before the 12th inst., and then they will hold a conference 
with the society’s representatives to discuss the questions at issue, 
Otherwise there will be a general lock-out. 

The position in the iron and steel trades is sound and satisfactory, 
and if it were not for the disturbing influence of the labour 
difficulties business would be active, and prices improving, as 
oo for the — navigation season are most encouraging, 

akers are well situated, they have well filled order books, they 
are reducing their stocks, and they have got over the worst part of 
the year ; but people dare not buy ahead as long as there is so 
much uncertainty in respect to labour questions, and moreover, 
labour questions not directly connected with the iron and steel 
trades themselves, but which relate to allied industries. The 
spring shipping season is at hand, and pig ironmakers may expect 
2 very brisk time in shipping to the Continent, which has naturally 
taken little for the last three months, The February pig iron 
exports from the Cleveland district have been excellent—in fact, 
the best on record for the second month of the year; they ex- 
ceeded 3600 tons per working day, and it may fairly be expected 
that for this month and several months to come they wil! reach a 
hundred thousand tons, as they did last year, for trade is better 
now than it was then, Makers are therefore justified in holding 
off for better prices. Undoubtedly, at the present time the Cleve- 
land iron market is the strongest of any market. In June last, 
Scotch warrants were 9s, 6d. per ton dearer than Cleveland 
warrants ; now they are only 5s, 8d. per ton higher, and if the 
reduction of difference continues, it will not be long before it will 
be unprofitable for the Scotch founder to take Cleveland iron, cn 
which 4s, to 4s, 6d. per ton has to be paid for carriage. In the 
same way East Coast hematite iron warrants have advanced more 
nowy than Cumberland, for they are now dearer than the latter, 
though only a short time ago Cumberland was 2s. 6d. dearer than 
East Coast hematite, 

This week business in No. 3 Cleveland G.M.B. pig iron has been 
done chiefly by the merchants at 40s. 3d. per ton for prompt f.o.b. 
deliveries, and now the price is 40s. 6d., Pat makers hold out for 
more, and are in no hurry to sell. No. 4 Cleveland foundry pi 
iron is firm at 40s.; grey forge realises 39s, 9d.; and mottled a 
white are at 39s, 6d., but only small quantities are available for 
sale. The stock of Cleveland pig iron in Connal’s stores at the 
end of February was 170,335 tons, an increase for the month of 
3110 tons, Cleveland basic iron is at 42s. 6d. 

Mixed numbers of East Coast hematite pig iron are quoted by 
makers at 50s. to 51s. per ton, but merchants sell at 49s. 6d., the 
latter being regulated by the fluctuations in warrants. Producers’ 
stocks are reported to be small, deliveries are heavy, and the out- 
put has been reduced, owing to the difficulty of getting adequate 
supplies of ore. A scarcity of men is now complained of in the 
Bilbao district, a good many hands having been drafted on 
military duty, and the improvement in the weather has not in- 
creased the supply of ore. Consumers are drawing heavily on 
Connal’s stores for supplies, and at the end of February they held 
106,885 tons, a decrease of 11,380 tons for the month, as ccm- 
pared with one of 12,394 tons in January. 

The pig iron shipments from the Cleveland district last month 
were the best on record for the second month of any year, and 
those of finished iron and steel were the largest reported for any 
month of any year, reaching 60,480 tons, owing to the very large 
shipments of rails and railway material to India, Japan, Cape 
Colony, and Australia. The improvement in pig iron was nearly 
all to Scotland and Wales, very little being sent to the Continent 
—in fact, Germany had direct only 600 tons, whereas in September 
45,055 tons were sent, but this month German ports are being 
og, and there will be very heavy shipments to that quarter. 
To Belgium and France the exports were much above what had been 
known in recent years. But to Scotland more was sent than to all 
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&c., being requisitioned. It is to the credit of the North-Eastern 
Railway Company that for more than thirty years it has never 
had a serious difference with the men, and if the latter had been 
less precipitate and arrogant, the difficulty of last week might 
have been avoided. It would appear that the origin of the 
trouble was as follows, Some months the checkers—the men 
whose duty it is to see the railway trucks loaded and unloaded— 
employed at the Forth goods station and elsewhere, applied 
for an advance of wages. Hitherto these men at most stations 
have been paid for overtime, although they are practically in the 
grade of foremen. At Forth goods station the checkers have 
generally worked sixty hours per week, and as the hours recognised 
there as covered by the weekly wage are fifty-four per week on 
the day shift, the checkers have received overtime pay for the 
extra hours worked. An offer was made to them that their 
position and responsibility should be recognised by an advance of 
wages, and the adoption of the rules as to sick pay, holidays, &c., 
applicable to foremen, coupled with the abolition of overtime pay. 
A considerable number of the checkers at Newcastle accepted this 
roposal, which, bowever, was only made tentatively, but until 
just before the strike it was thought that the whole of the checkers 
were satisfied with the new arrangement, which, it may be stated, 
is only the practice that prevails, and has been in operation for 
many years at most of the goods warehouses on the company’s 
system. Some of the dissatisfied checkers at Newcastle, Gateshead, 
and Sunderland held a meeting, and resolved to cease working 
overtime and Sunday duty until the company withdrew the pro- 
posals for the checkers, and conceded in its entirety what the men 
claimed. And within two or three days from the passing of 
that resolution the rolleymen refused to commence work, and 
were suspended. Being joined by others the strike began, 
and within the next few days goods warehousemen, 
passenger porters, signalmen, and even engine drivers at 
several important centres ceased work, and continued out 
until Friday, when the leaders had an interview with Mr. 
Gibb, the general manager, and a number of the directors of the 
company, with the result that the labour representatives decided 
to advise the men to go back to work without delay, and it was 
arranged that the men’s delegates should, with the directors, on 
March 12th discuss the men’s grievances. The company declined 
to enter upon any discussion of any matter while the men were on 
strike, as such men were no longer their servants. The company 
had decided to prosecute the men who had left their service with- 
out notice, and had, in fact, issued a considerable number of 
summonses, and they also gave notice that they would not pay 
the wages of the strikers earned prior to the day they left work. 
They, however, agreed with the men’s delegates to withdraw the 
aap agama and to pay the wages earned. It is calculated that 
y this strike the company alone has suffered a loss of between 
£30,000 and £40,000—its receipts for last week were £10,000 
below those of the corresponding week of last year, and it has 
been otherwise put to vast expense. 

The labour difficulty in the engineering industry was quite over- 
shadowed by the railway strike, but now it is bulking out promi- 
nently, and promises to bea very serious matter, a general lock-out 
being threatened, not only in this district, but also on the Clyde, and 
at Belfastand Barrow. There are two questions at issue between 
the masters and men ; the first an advance of wages, and the second 
relates tothe working of certain machines, The firstdifficulty as toan 
advance could easily and amicably be adjusted, but the second 
threatens to bring about a suspension of work ; in fact, there are 
already two strikes in progress because of it—at the Sunderland 
— and Engineering Company’s establishment and also at that 
of the Naval Construction and Armaments Company at Barrow. 
It appears that the employers have introduced into their establish- 
ments machinery for certain pur; , and that these machines are 
worked by unskilled men, entirely to the masters’ satisfaction. 
The engineers have conceived the notion that such machines should 
not be worked except by skilled men—otherwise members of their 
Association. The employers are not prepared to agree to this 
interference with the conduct of their works, and accordingly they 
have called upon the Am ated Society of Engineers to order 
the operative engineers at Sunderland and Barrow to resume work 








other destinations put togeth and it was the largest quantity 
ever recorded with one exception—about 2000 tons per working 
day. The following are the figures of the shipments of pig iron 
from the Cleveland district for February, as compared with those 
of the periods named :— 





Coastwise Foreign Total 

Tons. Tons. Tons. 

February, 1897 59,221 28,609 87,830 
January, 1897 40,856 29,003 69,859 
February, 1896 .. .. 44,400 24,864 .. 69,264 
February, 1895 29,485 19,347 .. 48,832 


For the two months of this year the shipments have reached 
157,689 tons, against 139,004 tons in 1896, 96,779 tons in 1895, and 
137,543 tons in 1894, and they are the largest ever reported. 

The manufactured iron and steel works are generally well em- 
— but there is a lull in the demand, and some producers have 
rather a difficulty in ny I agg ca for plates. 

The directors of Messrs. Bolckow, Vaughan, and Co., Limited, 
whose paid up capital is £3,218,380, report that during 1896 they 
made a profit of £286,247, and after paying interest on preference 
shares, adding £40,000 to the reserve fund, allotting £35,000 for 
the completion of new engines, &c., for the blast furnaces, and 
carrying forward £51,112, they can pay the ordinary shareholders 
6 per cent. The directors remark that the better prospects of 
trade referred to in their last report were realised, and the 
improvement was maintained throughout the year. The demand 
for iron and finished steel was good, although prices did not rise to 
a high level, and coal showed no improvement. The company’s 

roperties are valued at £3,202,795, and their stocks on 
mber 3ist at £544,772. 

The liquidator of the Darlington Steel and Iron Co, (Mr. 
W. B. Peat, Middlesbrough) has issued a circular to the share- 
holders to the effect that, failing to sell the property, the Com- 
mittee of inspection and himself felt that they, the shareholders, 
should be offered an opportunity of subscribing the capital neces- 
sary for reconstructing the company, and restarting the works. It 
is suggested that the works should not only manufacture rails, but: 
also springs, wheels, axles, wagon frames, switches, and crossings, 
for which business it has a superior geographical position. For 
restarting the concern £30,000 would have to be furnished for new 
machinery, and for the improvement of the present plant, and 
£15,000 in addition to the £ in hand for working capital. The 
value of the land, buildings, and plant, is put down at £86,863. 
The new shares, it is suggested, should be £leach. Failing support 
of this scheme, no course remains but to realise the assets without 
further delay at the best price obtainable, 

The Middlesbrough Chamber of Commerce has decided to invite 
the Associated Chambers of Commerce to hold their autumnal 
meeting at Middlesbrough in September. The ironmasters and 
other traders have guaranteed a large sum to render the visit a 
success, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a halting feeling in the iron market this week. 
At the opening, prices of pig iron were firm and tending higher, 
but subsequently they gave way to some extent, in consequence cf 
the possibility of a lock-out in the engineering trade. The quantity 
of iron changing hands has been comparatively small. Business 
was done in Scotch warrants between 45s, 9d. and 45s. 7d. casb, 
and 45s, 114d. and 45s. 94d. one month. In Cleveland warrants 
transactions took place from 39s. 94d. to 40s. cash, and 40s. 1d. to 
40s, 34d. one month. Cumberland hematite sold in limited amount 
at 48s. 8d. to 48s, 94d. cash, and 48s. 1ld. and 49s, one month. 
Middlesbrough hematite was done from 48s. 64d. to 48s. 94d. cash, 
there being very little demand for delivery in one month. 

The chief demand in the warrant market has been for Scotch 
warrants. Cleveland iron has been comparatively neglected, and 
Cumberland iron has been quiet. The improvement in Middles- 
brough hematite has continued until now, there is very little differ- 
ence between it and the pigs made in Cumberland from the home 
ores. In Scotland, the output of hematite has increased since last 
report to the extent of to 600 tons per week. While the 
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hematite produced from imported ores in Cleveland furnaces has 
been advancing in price, that made in the West of Scotland has 
rather declin a it is now delivered in railway trucks at the 
steel works at 52s. 6d. per ton. 

There are 81 furnaces in blast in Scotland, compared with 79 at 
this time last year, and of the total 40 are producing ordinary, 
35 hematite, and 6 basic iron. 

Prices of Scotch makers’ pig iron are easier. Monkland and 
Govan, Nos. 1, are quoted f.o.b. at Glasgow, 47s.; Nos. 3, 45s. 9d.; 
Wishaw and Carnbroe, No. 1, 47s. 3d ; No. 3, 463.; Clyde, No. 1; 
50s. 6d.; No. 3, 48s. 6d.; Calder and Summerlee, Nos, 1, 51s. 6d , 
Nos. 3, 483. 6d.; Gartsherrie, No. 1, 523.; No, 3, 493.; Coltness, 
No. 1, 52s. 6d.; No. 3, 49s.; Glengarnock, at Ardrossan, No. 1, 
50s. 6d.: No. 3, 463. 6d.; Eglington, at Ardrossan and Troon, 
No. 1, 483. 6d.; No. 3, 46s. 6d.; Dalmellington, at Ayr, No. 1, 
483.; No. 3, 46s.; Shotts, at Leith, No. 1, 51s. 6d.; No. 3, 49s. 

The stock of pig iron in Glasgow stores amounts to 362,740 tons, 
being 332 tons less than at the beginning of the year. 

Scotch pig iron is in poor demand for shipment, but it is expected 
that the requirements of the Continent are likely to increase soon. 
The past week’s shipments were very small, amounting to only 
3309 tons, against 7691 in the same week of 1896. To Holland 
459 tons were dispatched, South America 10, India 146, Germany 
20, Russia 10, Belgium 25, China and Japan 140, other countries 
104, the coastwise shipments being 1940 tons, against 5009 in the 
corresponding week of last year. 

A good deal of uneasiness has been caused in market and trade 
circles by the relations between the Federated Engineering Employers 
and their workmen, who are members of the Amalgamated Soctety 
of Engineers. In recent years the engineers have developed a ten- 
dency to strike on the slightest provocation, apparently regardless 
of the fact that their idleness led. to the stoppage of other branches 
of labour, and inflicted serious loss upon a variety of interests. 
The employers have made up their minds to put a stop to these 
perpetual sectional strikes, and as both masters and men are 
federated, and have their representatives to discuss and arrange 
all disputes, the strikes in question are really without any pretext of 
justification. In this district the sympathy of all classes is with 
the resolution of the masters, although it would, of course, be a 
serious matter if they were obliged a week hence to lock out the 
engineers asa body. The apprehension of such a result has been 
sufficient to disturb confidence in the iron and steel trades, and 
merchants and consumers alike are disposed to act with caution 
until they ascertain what is likely to be the upshot of the present 


crisis, 

The finished iron and steel branches aresteady. There isa large 
amount of work in progress, especially at the steel works, but 
inquiries are not quite so numerous, and fresh orders are apparently 
being held back in the meantime. 

In the coal trade there is a fair business. Home requirements 
are well maintained, especially for manufacturing p . 
Furnace coals and dross meet a ready sale, Splint ome are 
reported easier in consequence of the — being rather heavier 
than is warranted by the current demand. Steam coals sell fairly 
well, and good purchases have been made of the better qualities of 
ell coal at firm prices. Main is quiet. The quotations at Glasgow 
Harbour are: for main coal, 6s. 9d.; splint and ell, 7s. 3d.; steam, 
8s. per ton. The coal shipments show a considerable decrease in 
the past week. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE long-deferred question of limiting the output is to be brought 
forward before the Coalcwners’ Association, and representative 
colliers, on Saturday. : 

The steam coal trade is gaining vigour. Last week the total 
exports from the Cardiff ports amounted to over 320,000 tons, and 
on ’Change it was stated that the fixtures made guaranteed a 
brisk continuance for the month. March winds and rough seas 
may, of course, modify or delay, and this week the perilous time to 
sailors and anxious period for coalowners opened with the usual 
notices of disasters. Still up to my despatch important cargoes 
have been forwarded ; one to Monte Video of 4 tons, another 
of 4500 tons to Las Palmas, two of 4700 tons to Port Said, and 
numerous ones exceeding 1000 and 2000 tons to various 
destinations. 

The annual meeting of the Cardiff and District Board of the 
Monmouthshire and South Wales Coalowners’ Association was held 
in Cardiff, on Saturday, Mr. Wm. Smith, general manager of 
Rhymney, in the chair. Some interesting statistics were elicited 
after the usual appointment of officers. e returns of the output 
of the thirty-two colliery companies of the district showed that 
during the past twelve months the total output was 174 million 
tons, an increase of 500,000 tons over the previous year. Some 
important claims, arising out of recent strikes, were dealt with, 
and at the close a committee, specially appointed, met a deputation 
of the Winding Enginemen’s Association, who claim a net rate of 
wages for a fixed period.’ This is to be considered at a further 
meeting. 

A meeting of Plymouth surface men was held on Monday, to 
agitate for a levelling up of wages. 

It isstated in trustworthy quarters that the next important colliery 
flotation is that of Messrs. Insole, the Cymmer. This is one of the 
leading Rhondda collieries, and when first fully opened out the 
oceasion was made public by the issue of a well-written work, 
copiously illustrated, with photographs of the colliery winding 
engines, &c. Mr. Insole, sen., was one of the pioneers of the 
Welsh steam coal trade, and was one of the earliest, next to the 
owners of the Merthyr 4ft. steam, in shipping for London. The 
colliery, it is understood, will be floated in ordinary, preference, 
and debentures, the whole of the first to be retained by the Messrs. 
Insole, but the others to be offered for public subscription. 

Mid-week the steam coal market continued firm for best and 
seconds, drys showing no improvement. Smalls were reported as 
in good demand Cardiff, and inquiries on the increase for the 
semi-bituminous coals, Monmouthshire. 

Swansea coal trade has been hampered by a lack of tonnage, 
though there was an average export last week. This week promises 
better. Newport, Mon., coal exports have been fairly good. Last 
week over 60,000 tons went foreign, and 21,239 tons coastwise. 

Cardiff last prices were as follows :—Best steam coal, 10s. 6d. to 
1ls.; seconds, 10s. 3d. to 10s, 44d.; best drys, 9s. 9d. to 10s.; 
seconds, 9s. 3d. to 9s. 6d.; best small, 5s. 6d.; seconds, 4s. 9d. to 
5s.; inferior, from 4s. 6d. Household coal showed a tendency to 
advance, No. 3 Rhondda selling freely at 11s, 3d., and for prompt 
shipment, 11s. 6d.; best house, 10s, 6d. to 11s.; brush coal, No. 3, 
Rhondda, 92. 9d. to 10s.; small, 8s. 6d.; No. 2, Rhondda, 8s. 6d. 
to 8s. 9d.; through, 6s. 9d. to 7s.; small, 4s. 6d. to 4s. 9d. 
Monmouthshire coals :—Western valley, 9s. 3d.; Eastern valley, 
8s. 9d. to 93. Swansea quotations remain :—Anthracite, lls. to 
lls, 6d.; seconds, 9s, 6d. to 10s.; ordinary, 8s. to 8s. 6d.; steam, 
9s. 6d. to 10s.; seconds, 8s, 9d. to 93. 3d.; No. 2 Rhondda, 10s. 3d. 
to 10s. 9d.; through, 9s. to 9s. 6d.; No. 2, 92. to 9s, 3d.; through, 
7s. 6d. to 8s, 

The associated industries are tolerably brisk. Coke remains firm 
at last prices, and with a good home demand. Patent fuel prices 
remain ; trade rather dull at Swansea, better at Cardiff, where 
quotations are from 9s. 9d. Pitwood at Cardiff has been coming 
in freely ; Tapson, Simkin, and others importing largely. Prices 
have dropped a little, but mid-week were reported firmer. 

A new local company has been started at Cardiff, the Cardiff 
Coaling Company, with a capital of £25,000 in £100 shares, to 
carry on the coaling and fueling of vessels, both British and 
foreign, and as wharfingers, tug owners, lightermen, and coal- 
owners, 

I am informed that freights are ruling firmly at Cardiff for the 
Mediterranean ports, and for the Bay ports and coasting. Trade 
with Bordeaux and Bayonne increasing. 





Newport scored heavily at the close of last week in importations 
of iron ore from Bilbao, Ebbw Vale being consignee for one cargo 
of 1850 tons and another of 1858 tons, and Blaenavon taking 1720 
tons. In addition there came into Newport, Mon., 2560 tons pig 
iron from Middlesbrough, and from other quarters 1250 tons of 
manganese. Seaneen teak week, figured well for importations of 
ore, 5010 tons coming in, and 980 tons pig iron. 

On ’Change, Swansea, this week, the chief comment was in 
respect of a further fall of pig iron. The ‘‘ bears” were stated to 
have full command of the market, and to have made good ure for 
their purpose of the American bar scare. That this has told is 
evid by a decline in quotations of Siemens and Bessemer bars 
in the Cardiff market to the extent of 2s. 6d. perton. Itis, however, 
well understood with regard to pig iron that consumers all over the 
country are well off for orders, and only a temporary falling off in 
price is expected. Latest prices, Swansea, are as follows :—Glas- 
gow warrants, 45s. 9d., 45s. 84d.; Middlesbrough, No. 3, 39s. J0d., 
and 40s.; hematite, 48s. 10d. Other iron and steel quotations 
were :— Welsh bars, £6 to £6 2s. 6d.; sheet iron and steel, 
£6 15s. 9d. to £617s 6d.; Bessemer steel, £4 7s. 6d. to £4 10s.; 
Siemens, £4 12s. 6d.; steel rails, heavy, £4 123, 6d. to £4 15s ; 
light, £5 12s. 6d. to £515s. Tin-plate quotations by makers :— 
Bessemer steel coke, 103. 14d. to 10s. 3d.; Siemens coke finish, 
10s. 34. to 10s. 44d.; ternes, per double box 28 by 20 C, 17s. 91., 
18s, to 21s. 6d.; best charcoal, 12s. 6d. to 13s., according to finish 
of brand ; wastes, 6d. to 1s. less than primes ; Block tin, £60 15s, 
to £60 17s. 6d.; lead, English, £11 15s. to £11 17s. 6d.; Spanish, 
£11 12s, 6d. to £11 13s. 9d. 

A very pleasing event occurred at Cardiff, on Saturday last, when 
a presentation took place of silver plate, of considerable value, to 
Mr. Enoch James, late manager of the Dowlais-Cardiff Works, on 
the occasion of his leaving to become general manager of the 
Patent Shaft and Axletree Works, Wednesbury. The presenta- 
tion was made by the workmen, and in heartily thanking them, 
Mr. James said that it was an unexpected and undeserved gift, as 
they really owed him nothing. In obtaining their goodwill he had 
never sacrificed the interests of his employers, but his great aim 
had been to make their labours lighter. 

In this it must be admitted that Mr. James’s invention, in 
which he was associated with Mr. E. P. Martin, the general manager 
of Dowlais, certainly tended well to that end. He has held 
important positions at Ebbw Vale, Blaenavon, and Dowlais, and 
enters upon a new field with an excellent reputation. 

The half-yearly meeting of the Cambrian Railway Company 
was held at Manchester on Saturday, Mr. Buckley, chairman, 
presiding. The report showed an increase in the receipts for the 
past half year of £8682, or a total of £156,097, beating the record. 
The passenger traffic, including mails and parcels, indicated an 
increase of £1732 ; merchandise and live stock £4221, minerals, 
£2741. After reviewing expenditure in detail, there was a surplus 
shown of £2491 to be carried forward to the next half year. The 
chairman referred at some length to the scheme promoted by the 
Irish Agricultural Organisation Society, and suggested that by the 
adoption of similar measures, existing depression in the agricultural 
interest of Wales would in all probability be removed, and thus 
benefit the railway. The report was unanimously adopted. There 
are good indications of a vigorously initiated and, I hope, a 
successful season. 

There is no falling off in the activity of the iron and steel trade. 
At most of the principal works the ‘‘ring” of the steel rail isa 
daily event for trucking and shipment. At Cyfarthfa and Dowlais 
rails and bars are being turned out in large quantities. Ebbw 
Vale and Blaenavon are busy. In the Briton Ferry district the 
output of pig iron is large, and the new blast furnace is reported 
as working well. At the inaugural ceremony of starting the blast 
Mr. Davey, the chairman, and others were present, and the new 
and powerful machinery was generally admired. 

The Baglan Engineering Works have secured the large contract 
for the Briton Ferry Urban Board pi 

An improved tone is noticeable at the Mannesman Tube Works, 
small tubes getting in great demand. Work is to be continued at 
the Duffryn steel departments pending a settlement of the dispute 
by an arbitrator appointed by the Board of Trade. 

In the tin-plate district a moderate make is going on. 
is still the scene of great distress, owing to the stoppage. Last 
week the shipments from Swansea totalled 43,442 boxes. From 
works 59,474 boxes came in, and at present there is a stock of 
184,657 boxes. Large loadings are expected—four steamers for 
America, one for Batoum, Dantzig, Portugal, Cadiz, Nantes, and 
Mediterranean ports. 

Pembroke Dock is gratified by its selection as the place for 
building the royal yacht. 

t the last meeting of the Technical Instruction Committee, 
Glamorgan County Council, it was proposed that Fleuss’ apparatus 
for saving life in mines should be purchased, and the matter has 
been referred to a committee for full discussion. 

Tron ore continues in good demand and with a firm market. 
Quotations, Cardiff, for best Rubio ore, 14s, 6d. to 14s. 9d.; Tafna, 
14s, to 14s, 3d. 

The Amman iron and tin-plate works are to be offered for sale 
at public auction next week by a leading Swansea auctioneer. 
Water supplies are stated to be good and railway conveniences 
ample, 





Morriston 








NOTES FROM GERMANY, 
(From our own Correspondent.) 


THERE is little if any change to be perceived in the condition 
of the various iron markets over here. A quiet and in some 
instances rather insufficient demand is generally experienced in 
the = ja trade, and prices are, as a rule, less firm than might be 
desired, 

In Silesia the market for iron and steel remains on the whole 
pretty lively, the number of orders booked securing a good 
employment for several months. There is also a tolerably steady 
tendency reported in quotations, those for home requirements 
being particularly stiff. 

The physiognomy of the Swedish iron trade has not materially 
altered since former reports, the business done in iron and steel 
being satisfactory on the whole, In 1896 output of pig iron in 
Sweden was 488,400 t., against 458,900 t. in 1895; billets and 
blooms, 185,500 t., against 186,100 t.; Bessemer steel, 115,300 t., 
against 99,000 t , Martin steel, 135,300 t. against 98,600 t. in 1895. 

—— improvements have here and there been reported in the 
demand for some sorts of structural iron, the general tone of the 
Austro-Hungarian iron market is as dull as before. The machine 
and wagon factories are, comparatively speaking, in fair occupa- 
tion, the orders for rolling material that lose been given out by 
the Austrian State Railways comprising 97 locomotives, 45 tenders, 
94 passenger cars, 34 mail cars, and 1346 load wagons. Official 
Ya are as follows:—Charcoal pig iron, 45 to 47fl.; grey 

itto, 48 to 51fl.; coke pig iron, mixed lots, 46'50f1.; white ditto, 
46 to 47fl.; grey ditto, 48fl.; ingots, 76fl., in some cases 8(fl.; 
merchant bars, 117°50 to 122f1.; boiler plates, 165 to 180f1.; tank 
plates, 130 to 135f1.; steel p'ates, 140 to 142fl.; girders, 111f1.; 
galvanised sheets, 210 to 260f1.; all per ton free Vienna. ‘Tin 
sheets, 26f. per box. 

No news of interest has been received concerning the French 
iron market. The heavy trades continue rather busily employed, 
and makers show considerable firmness in their quotations. In the 
lighter branches of industry, a regular demand is coming forward 
on home and on foreign account. The steel trade continues pretty 
active, rails being in specially good call. It has been stated that 
in 1896 the different French Railways consumed in rails :—Est, 
4140t.; State Railway, 4300t.; Midi, 11,889t.; Nord, 10,799t.; 
Orleans, 16,000t. ; Ouest, 15,787t.; Paris Lyon Méditerranée, 
14,159t.; together, 77,104t. Total consumption in rails during 
the preceding nine years was :—1887, 108,898t.; 1888, 93,868t. ; 





1889, 58,046t.; 1890, 66,844t.; 1891, 112,857t.; 1892, 163 840¢ - 
1893, 129,338t.; 1894, 110, 609t. ; 1895, 85,244t.; 1896, 77,104¢ Ri 
Good accounts continue to be given of the Belgian iron mark 
business in the iron and steel department being in all res at, 
satisfactory, while prizes are exhibiting considerable ie 
Several orders of some weight have recently been secured; paces 
30,000 t. steel rails for the Belgian Vicinal Railwa Company se 
placed with the Convention of the Belgian Steel Works! Guat 
tions are: Luxemburg foundry pig, 65f. p.t.; common forge pj ‘ 
65f. to 70f. p.t.; good merchant bars f.o.b. Antwerp, No, 2 1456" 
No. 3, 140f. p.t.; bars free Belgian station, No. 2, 140f. p.t.;’ No. 3° 
145f. p.t.; girders f.o.b. Antwerp, 132 50f. p.t.; the same frag 
Belgian station, 137:50f. pt; iron plates for export, No. 2, 145 50P 
to 147:50f. p.t.; sheets free Belgian station, 170f. to 175f, pt: 
steel plates, 157f. to 160f. p.t.; steel rails, 115f. to 1206, : ie 
Belgian foreign trade in iron and steel during the last year ang 

the year before was as under :— 


Import. 
1896. 
Tons. 

-. 2,056,567 


_ Export. 
896. 189; 
Tons. 0s. 
383,931 


1895. 
Tops. 
Iron ore .. - 1,857,634 
Steel— 
Cast steel .. .. .. 
Raw bars and ingots 
Billets and plates 


Tons, 
. 825,809 


8,798 .. _ es 167 
15,060 .. _ os 20 
4,488 .. — ks 657 
me. sk 12,400 .. 6,768 7ei. .. 
| ere ra 586. 570 47,266 ., 
Rails .. 2 591 .. 452 97,572 
Sheets 


Way leks seis 1,517 10,458 
Manufactured steel .. 7,842 22,892 
Nail 


se 02 se oe 8,241 ., 

Small steel articles .. 937 29,800 .. 
Iron— 

Pig iron 

Cast iron 

Scrapiron .. 

Rails (raw) .. we op 

Wire 4 4,717 .. 625. 8,622 .. 

eee 498... 256 .. 65,817 .. 

Rails (finished) .. .. 219 1,219 

MS ai: Gah. 66° ne 6,619 66,617 

Bars 10,877 206,143 

Nails 5 4,662 
Hardware a6 39,874 
Galvanised iron 2,312 
Tin sheets sak te 1,412 
Rolling materials— 

In cast iron.. .. .. 237 

In iron and steel .. 390 
Machines— 

In cast iron.. 

In iron and steel 

Other machines.. 


9,793 
5 
1,131 
314,739 10,750 .. 
5,704 -. 27,000 
54,897 .. 8 oe 18,416 
4,130 287 


8,071 
1,839 .. 
23,203 .. 
19,796 
4,016 
1,510 


16,474 ., 
15,750 
1,627 


The Rhenish- Westphalian iron market has been showing symp- 
toms of improvement lately, at least so far as regards demand, 
and here and there a slight upward tending in prices has also been 
reported. Pig iron is in very active request, and the blast furnace 
works, though engaged to their full capacity, are hardly able to 
meet the present vigorous demand ; basic is in specially strong 
request, and so isscrapiron. In blooms and ingots a most ani- 
mated business is doing, quotations exhibiting an inclination to 
rise. Concerning the malleable iron department, tolerably good 
accounts have been coming in upon the week, though some branches 
are still rather quiet, and complain of being insufficiently occupied, 
This, for instance, is the case with bars and girders, but just 
recently a somewhat better demand has been coming forward, and 
the mills are anticipating a lively business in a few weeks; the 
situation of the plate and sheet trade is favourable on the whole, 
demand and inquiry increasing from week to week. Hoops sell 
briskly at raised quotations. Also the wire trade, which has been 
weak and neglected for a considerable time, appears to be gaining 
in firmness, 

According to statements recently made, the German arms 
factories have been doing quite a fair amount of business during 
the last two years, and the prices realised were favourable as a 
rule. Value of German export in rifles, which was 7°6 million 
marks in 1894, rose in 1895 on 254, and in 1896 on 264 million 
marks, This rise in exports is chiefly due to an increase in 
supplies to China, Spain, and also to South America, In 1896, 
value of export in army rifles was, in million marks, to Spain, 
8°9, against 2°] in 1895; Turkey, 2°4, against 6°6; China, 8, 
against 3°5; Argentina, 1, against 1°8 ; Brazil, 0°2, against 5°2; 
Chile, 2°6, against 5°4 ; Mexico, 0; against 0 ‘din 1895, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Farr attendance on ’Change. The demand for steam coal is 
buoyant, with stems well filled, and the prospect for the current 
month has every appearance of a continuance, Prices very firm, 
House coal shipments have much improved, with prices unchanged, 
Tin-plates in very moderate demand. 

Coal: Best steam, 9s. 3d. to 9s, 6d.; seconds, 9s,; house coal, 
best, 11s.; dock screenings, 5s. 3d.; colliery small, 4s. 6d. to 4s, 9d.; 
smiths’ coal, 6s. 6d.; patent fuel, 10s. Pig iron: Scotch warrants, 
45s. 74d.; hematite warrants, 48s. 74d. f.o.b. Cumberland ; Middles- 
brough No. 3, 40s. 3d. prompt ; Middlesbrough hematite, 48s. 10d. 
Iron ore: Rubio, 14s, 9d.; Tafna, 14s. 3d. Steel: Rails, heavy 
sections, £4 12s. 6d. to £4 15s; light ditto, £5 7s. 6d. f.o.b,; 
Bessemer steel tin-plate bars, £4 10s.; Siemens tin-plate bars, 
£4 12s.; all delivered the district, cash. Tin-plates: Bessemer 
steel, coke, 16s, 14d.; Siemens, coke finish, 10s, 44d. Pitwood, 16s. 
Freights steady. 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, February 24th. 

THE improvement in the financial situation and the probability 
of an early and favourable consideration of the tariff question 
following on the heels of a one million tons sale of steel rails inside 
of two weeks has exercised a good influence on the market. Roads 
centering here have purchased 350,000 tons. It is stated at 
Chicago that contracts for upwards of 400,000 tons for western and 
north-western systems will be placed during the coming thirty 
days. There is much in the way of rumour which cannot be 
—— from facts. The best posted are not able to give any 
information as to what the railway managers will do during the 
next two months, If they can sell bonds there is no question 
about it. Current earnings are, however, insufficient to warrant 
a decided departure from just cheeseparing. Bankers who have 
gone over the railroad building projects with the greatest possible 
care are willing to say that seven thousand miles of selected road 
could be safely encouraged by railroad bond buyers. This 1s 
probably a moderate estimate. American railway managers are 
more anxious to build roads than they are credited with because 
they are in a position to know that certain extensions would 
increase traffic, The iron question is not settled. The ore com- 
bination will blow its horn about March Ist. The rail makers 
themselves might take a notion to steal a march on buyers. Com- 
binations have had a rough time of it, but they have fair chances 
yet and buyers must not rejoice too fiercely. ‘The great body of 
small consumers in all industries have not yet begun to buy, and 
they will not move until orders crowd them despite the big talk 
of trade papers, Business is drifting into safer channels. Finished 
material will soon be wanted, and shrewd buyers are now moving 
around among manufacturers to make themselves safe on material. 
Exporters count on one or possibly two large steel rail orders from 
your side, 
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THE PATENT JOURNAL. 
Condensed rom ‘The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 





* When inventions have been ‘‘communicated"’ the 
* name and address of the communicating party are 
printed in italics 


16th February, 1897. 


23. TrRES, O. Robinson, London, » 
oF. BOILERS, Cc. A. Allison.—(#. F. Edgar, United 
sisi) anarmie Reoister, C. A. Allison.—(7The 


Bory Autograph ic Register Company, United States.) 
4199. CONVEYING APPARATUS for Grain, P. B. Bradley, 
jon. 
on Dar iva Gear, C. Ramp, London. 
4191. ExTINGUISHING Lamps, J. Beaulah and J. Woods, 
Boston, Lincolnshire. 
4192. Fioors, G. R. McKenzie, London. 
4193, Tube Sticks, H. A. Fleuss and F, W. Chambers, 
London. ape ta ld 
an Exasticity of WHee. Tires, H. Easton, Tedding- 
ton, Middlesex. z 

, H. H. Lake.—(C. Carloni, Italy.) 

-SAVING APPARATUS, H. H. Lake.—(B. Carl- 

gen, Norway.) 

4197. Bettina for Macurinery, J. F. Brown, London. 

4198. Motors, H. H. Lake.—(&. A. Sperry, United 
States.) = 

4199. Casement Windows, H. H. Barnett, London. 

4200. CicaAR Banbs, W. Fletcher, London. 

4201. Larues, J. Brockie, London. 

4202. ALLoy of Copper and Iroy, A. F. M. V. Baron, 
London. - 

4203. Drivine Mecwanism for Cycies, J. Welsh, 
London. 

4204. Disptay Carps, W. P. Thompson.—{B. B. (old- 
smith, United States.) 

4205. Heatinc Apparatus, W. Bailey, London. 

4206. Batt Castors for Furnirurs, A. F. Hawksley, 
Manchester. 

4207. Distnrectinc Apparatus, D. and F. Colquhoun, 
Liverpool. 
4208. HyGienic 
chester. F . 

4209. 'ncaNDESCENT Bopies, M. Horwitz, Liverpool. 

4210, Prope.tine Device for Cycies, C. Hetzel, Man- 
chester. . 

4211. Toy Coacnes, E. P. Lehmann, Liverpool. 

4212. ALTERNATING CURRENT Meters, C. Raab, Liver- 
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Sapp.ie for Cycies, A. Reif, Man- 





ol. 

wis. VeLocipEpDEs, C. Chambers and W. M. Simpson, 
London. 

4914. Covers of Pneumatic Tires, W. 
London. 

4215. Mupevarps, E. M. Jarvis, London. 

4216. Two-speep Gear for Bicycies, L. J. Parker, 
London. 

4217. Vatve Stopper, A. M. Clark.—(The Stevilisiny 
Works Company, Ltd., Germany.) 

4218. Seraratinc Metats from Ores, E. Dodé, 
London. 

4219. Measurine Gass, C. E. Kemble, London. 

4220. Exastic Tips, A. H. Barton and W. Beavis, 
London. 

4221. Ficrerine Apparatus, A. W. T. Hiilssner and P. 

ihrig, London, 


8. Simpson, 





4222. Sappies, R. Haddan.—(@. D. Upson, United 
States 

4223, Propuction of Vapours for INHALING, J. Salo- 
mon, London. 

4224. Axces, A. Kluge, London. 


4225. Gear Cases, H. J. Buell, London. 

4226. Mupavarps, J. Brown, London. 

4227. Caustic Sopa, T. Ryan, jun., A. Dyson, and The 
United Alkali Company, Ltd., London. 

4298. Ececrricrty Meters, W. H. Johnson, London. 

4229. Sroprers for Borries, H. A. and R. H. Griffiths, 
London. 

4230. Boat, G. C. Marks.—(J. Paimperey, France.) 

4231. Pyeumatic Tires, E. Herrmann, London. 

4232. Pumps, J. Wurner, London. 

4233. Boor Soug, B. G. Hall, Earls Croome, near Wor- 
cester. 
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4234. Tire INFLATOR, J. Haynes, Manchester. 
4235. Rues, B. H. Watson, London. 
4236. Cueckinc Apparatus, P. C. Preston, London. 
= Riss of UmBrevuas, W. Holland, jun., Birming- 
arn. 
4288. INFLATING PNEUMATIC Corker, 
Wolverhampton. 
4239. RESTARTING 
London. 

4240. VerticaL Steam Boivers, J. R. Robson, New 
Wortley, Leeds. 

4241. Drivine Banps, B. T. Hamilton and J. N. White, 
Crayford, Kent. 

4242. ConnectTinG ELEcTRIC 
Wolverhampton. 

4243, Liners for STRENGTHENING CycLe Frames, E. J. 
West, Coventry. 

4244. Stups, T. Morton, Birmingham. 

5 eae of Wrre Corp, F. Brook, Hudders- 

é 


Tres, W. H. 


Omntpusses, F. Klingelhifer, 


Circuits, J. B. Clarke, 


4246. Booksrnpina, J. Gerrard and H. H. Stevenson, 
Manchester. 

4247. Reversinc Gear Batancep Tarcets, J. T. 
Spencer, Reading. 

4248. BurtaL Surrounp1NGs, E. Diver, London. 

4249. Rerorts for DistiLLation of SHALE, J. Bryson, 
Glasgow. 

4250. Cycte Frame, C. W. Forster, Wynnstay Roebuck, 
Co, Dublin. 

4251. FumicaTinc PLants, R. Steenberg, Low Fell, Co. 
Durham. 

4252. Guns, E. C. Green, Cheltenham. 

4253. Writinc Fiurips, W. Round and R. A. Lyster, 
Sutton Coldfied, near Birmingham. 

4254. Hautace Rotuer, F. Thompson, Tamworth. 

4255. Drawine Boarps, R. J. Simpson, Birmingham. 

4256, Dovusiine Macuines, C. H. Nuttall, Manchester. 

4257. PHorocrapHic Trays, A. Whowell and A. A. 
Whitley, Manchester. 

4258, Curonometers, H. Lechner, Halifax. 

4259, Looms, C. Whalley and J. Duckworth, Halifax. 

4260. Gas Lamps, A. T. M. Johnson, London. 

4261. Spinnine TEXTILE MATERIALS, W. Noble, Man- 
chester, 

4262, Cycte Pump Cuip, J. M. Brewer, Manchester. 

4263, Furnaces, W. H. Peck and D. R. W. Patterson, 
Leeds. 

4264, Woop-currina Macuiyery, T. Robb, Glasgow. 

4265. Toys, W. Jackson, Glasgow. 

4266. PREVENTING ACCIDENTS in WINDOW CLEANING, 
W.R. Dunn, Glasgow. 

4207, Tires for VEHICLEs, R. Campbell, Belfast. 

4268. Cycue Trres, A. Black, Glasgow. 

4269. Securtinc CANDLE Tusss, J. C. Warwick, Bir- 
jmingham. 

270. VENTING APPLIANCES for Casks, J. Booth, Bir- 

mingham, 

4271. CycLE Pepats, J. B. Dunlop and J. Doherty, 
Birmingham. . 
4272. Teacuina the FINGERING of TYPE-wRITERS, W. 

a Weeks, Liphook, Hants. 
= Packina Ecas, W. Weeks, Liphook, Hants. 

74, Pneumatic Tires, E. E. Preston, C. E. Sibson, 
ant G. D. Kendrick, Leicester. 

SaFETY-ENVELOPE for Money, &c., K. Schimpf, 
> pondon. 
6, PNEUMATIC Tires, F. W. Wilson and J. Robinson, 
A Cycie Joints, R. German, London. 
an Grou Brakes, R. German, London. 
4980, rs ATCHES, P. 8. D. Dunn, London. 
4281: SURANING INTESTINES, F. W. Kittridge, London. 

* SUPPORT for YELociPRDES, W. Hayward London. 





4282. PorrasLe ACETYLENE Gas GeneRaTOR, E. L. 
Carr, London. 

4283. CycLometers, W. Burgess, London. 

4284. CycLes, L. Redmond, Dublin. 

4285. Printers’ Furniture, L. Munro, Dingwall. 

4286. CycLe MeTALiic JointLess Rims, T. H. Woollen, 
London. 

4287. Curtain Hooks, G. Denham, Birmingham. 

4288. Cycue Hops, B. 8. Roberts and W. Morton, 
Birmingham. 

4289. Guarp for Suutties, J. Slater, London. 

4290. VENTILATING Fans, J* Jeffreys, London. 

4291. CycLe Drivine Gear, G. W. Bullen, London. 

4292. ELecrric Currents for MepicaL Purposes, H. 
and F. Nehmer, London. 

4293. Trres, R. R. Gubbins, London. 

4294. Mirror Boxes for Cameras, W. D. Richmond, 
London. 

4295. Firecrates, A. E. Muirhead, Glasgow. 

4296, CycLe WHEELS, J. Jones, Birmingham. 

4297. Cornice Povgs, E. R. Houghton and L. Sigmund, 
London. 

4298. Disrrisutinc Tortet Powpers, J. J. Charlton 
and J. H. Kay, London. 

4299. Enaines for Moror Cars, R. M. 
London. 

4300. HanpLe Bars for VeLocrpepes, F. H. Pickerill, 
London. 

4301. Topacco Pipe Covers, A. J. Boult.—( Messrs. 
Vuillard and Strauss, France 

4302. Oxyaren Gas, C. E. Melville, J. Horne, and H. 
Roantree, London. 

43038. Carns, M. Garin, Brussels. 

4304. Grass Face Prares, E. Masquelier, Brussels. 

4305. ReGcIsTERING Names and Dares, D. de Castro, 
London. 

4306. Tires, J. W. Bowley, London. 

4307. Cycie Brakes, R. Chambers and F. Hawley, 
Birmingham. 

4308. E.ecrric Cases, W. 8. Smith and W. P. Gran- 
ville, London. 

4309. TREATING GRANULAR IRon Ores, S. Neffgen, 
London. 

4310. Bi_utiarp Cues, A. G. Stevens, London. 

4811. Housine for Cycies, W. H. Timms and G. Webb, 
London. 

Coo.tina the Cytinpers of Morors, E. Plet, 
London. 

4813. Carriages, E. J. Clubbe, A. W. Southey, and 
The Electric Motive Power Company, Ltd., London. 

4814. Securtne Cams, P. M. Justice.—(B. A. Blanton, 
jun., United States.) 

4315. Puonocrapus, T. van H. Obelt, London. 

4316. Cycte Brakes, H. W. and G. Turner, and 
J. M. H. Venour, London. 

4317. INDIA-RUBBER BurrerR SPRINGS, 
London. 

4318. REFRIGERATING Apparatus, S. de Kaczkowski, 
London. 

4319. CanDBOARD Boxes, W. P. Thompson.—(A. Beran 
and I. Meissner, Austria ) 

4320. WatrerPROoF GARMENTS, I. Frankenburg, Man- 
chester. 

4321. Postage Wrappers, J. Johnson, Birmingham. 

4322. Water Gavuaes, J. Thomas, Liverpool. 

4323. Burnino Rervusg, F. F, Bennett and J. Phythian, 
Manchester. 


Paterson, 





F. Spencer, 








4324. Firrrnos of Umprewas, T. Barbier, Liverpool. 

4325. Apverrisino, L. Welter, London. 

4326. Forminc Brocks of Butrer, J. C. Lawson, 
London. 

4327. Pneumatic Actions of Pipe Oroans, J. T. 
Austin, London. 

4328. Pite Fasrics, P. Muthmann, Londen. 

4329. Wire Cos, A. Striemer and L. Gerechter, 
London. 

4330. IncanpEescent E.ectrric Lamp, I. Paprian, 
London 

4331. Turret Toot Houpers for Latues, F. Schneider, 
London. 

4332. Treatinc Rispons with Liquips, E. Engel, 


London. 

4338. Sweer or SHapinc Saw MACHINEs, C. 
London. 

4334. ExnibitiInc ANNOUNCEMENTS, A. E. Edwards, 
London. 

4335. Sapp.es, J. C. Blomfield, London. 

4336. Manuracture of Drivinc Betts, M. Polack, 
London. 

4337. Motive Power Device, W. E. Kersten, London. 

4338. Device for TRaNsMITTING Motion, W. E. Kersten, 
London. 

4339. ArracHinc Hanpies to Cycxies, G. Schreiner, 
London. 

4840. Preventina Door OPENING, 8. von Zakezewski, 
London. 

4341. Putteys, R. R. Gubbins, London. 

4342. Tits, J. C. Cox, London. 

4343. Bookninpine, A. Collins, London. 

4344. Deracuinc Hook, W. Simpson and A. H. Scott, 
London. 

4345. REVERSIBLE INTERMEDIATE GeEaR, F. G. Griffith, 
London. 

4346. Game, A. J. Chalk, London. 

4347. Preventinc Borrte Rerinimc, H. T. Lee, 
London. 

4348. ConpENsERS, C. Bourdon, London. 


Voltz, 
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4349. METAL R. J. Roe and F. W. Bundy, 
Sheffield. 

4350. Securinc Corners of Boxes, C. A. Kirkby, 
Sheffield. 

4351. Pneumatic Tires, G. 8. Gulston, Woodfield, near 
Pembroke. 

4352. Bearinas, &c., A. W. Brooke and B. C. Cross, 
Leeds. 

4353. ELECTRICAL STORAGE Batteries, J. B. Scammell, 
London. 

4354. CLutcH Gears, G. Walker and A. H. Mitchell, 
London. 

4355. COMBINING MoveMEnts, E. B. Wedmore, London. 

4356. Secunine of Hats, W. H. Jenner, St. Leonards- 
on-Sea. 


TICKET, 


4357. LEATHER MeasuriING Macuineg, E. E. Bartlett, 
Boston, U.S.A. 

4358. Piunoer, A. Phillips, London. 

4359. Frames for Hotpinc Goops, W. B. Williams, 
Bristol. 

4360. CoTrERLESS CRANK ATTACHMENT, C. R. Webb, 
Birmingham. 

4361. Pneumatic Lusricatinc Can, R. Simpson, 
Sheffield. 


4362. Pens, W. Illingworth, Stoke-on-Trent. 

4363. CARRYING Parcets on Cycies, 8. Hughes, 
Dublin. 

4864. Enoines, E. Friinkel, Manchester. 

4365. Fiurp Reevucators, F. Juhasz and F. Kriiger, 
Manchester. 

4366. Cameras, F. W. Hudlass, Liverpool. 

4367. Fiasnine Siena Liauts, 8. 8. Walker, Warwick- 
shire. 

4368. Dust-proor Coverines, F, Westwood, Birming- 

am. 

4369. Po.yazopyes, W. H. Claus, A. Rée, and L. 
Marchlewski, Manchester. 

4870. Gas Burners, V. Jarre and E. J. Usannaz, 
London. 

4871. Feep-waTeR Heater, A. M. Lang, Glasgow. 

4372. NON-PUNCTURABLE TIRE, A. G. Mills, St. Ives, 
Hunts 

4373. Brakes, W. M. Port, Paignton, Devon. 

4874. Tires, J. W. Boyce, Cheltenham. 

4375. AccumuLATORS, W. Rowbotham, Birmingham. 

4876. Pump Lock, G. O. Taylor and W. A. Aylwin, 
London. 

4877. Iron and Stee, Manuracture, T. Twynam, 
Egham, Surrey. 

4378. Securtna Door Knoss, W. Cockburn, Middles- 
brough. 


4379. MEAsuRING Persons, T. B. Harmer and 8. 


Revell, Norwich. 
4380 Brakes, A, E. Morgan, Worcestershire, 





4381. Frames for Srretcuine Curtains, M. Johnstone, 
Carlisle. 

4382. Dryinc Horses for Curtains, M. Johnstone, 
Carlisle. 

4883. CONSTRUCTING PorTABLE BuILprinos, A. Bucknall, 
Swansea. 

4384. Prope.tinc Veuicies, G. E. Larder, A. T. 
Cheesewright and W. Rendall, London. 

4385. Scraper, J. L. Goodrich and J. H. Greenslade, 
Blackburn. 

4386. Rinc Spinnina, J. and J. H. Buckley, and E. 
Ashworth, Manchester. 

4387. Game, J. W. Coltman and W. H. Chanter, Brad- 


ford. 

4388. Wire Spokes for CvcLe WuueExs, J. H. Roberts, 
Bradford. 

4389. Tires, A. E. Beck, London. 

4390. Tires, A. E. Beck, London. 

4391. Heatina Devices, W. E. Heys.—(A. D. Chedville, 
France.) 

4392. Ro_vuers used in Catico Printino, R. J. Wilkin- 
son, Manchester. 

4393. CycLe Pepats and Foor-cuips, T. H. Clifton, 
Birmingham. 

4394, TuseE Manuracture, R. J. Rudd and W. F. 
Taylor, Croydon. 

4395. SH1e.p for Gun Sicuts, J. E. Martin and D. Reid, 


asgow. 
4396, CINEMATOGRAPHIC CAMERA, L. Southerns, Wolver- 


pton. 
4397. Enatne, K. Bell, Tynemouth. 
4398. RecorDING Tig, E. F. J. Spafford, Sheffield. 
4399. Kiins, G. Pitt, Berks. 
4400. Cuarrs, J. G. Armour and C. Southorn, Liver- 


pool. 

4401. Mitxs, J. Crone, D. C. Taylor and H, C. Shaw, 
Liverpool. 

4402. Pepa Cranks, A. Barr, Glasgow. 

4403. PoRTABLE ADVERTISING SuHops, J. P. Wright, 
Bristol. 

4404. ApvertisinGc, W. G. B. Sweet, London. 

4405. Motor Tire, L. Hopcroft, Kelvedon Hatch, 
Essex 

4406. Sewace Precipitatinc Tanks, T. Cosham, 
London. 

4407. DousLe Monarr Ptusn, J. Clough and J. Park, 
London. 

4408. ORNAMENTAL CeMENT FicurREs, J. Clements, 

ndon. 

4409. EXHIBITING ADVERTISEMENTS, F. Fowles, London. 

4410. Stoprerine Borries, E. J. Norton and J. 
Elland, London. 
Cuarns for CycLte Gearinc, H. Blocksidge, 

ndon. 

4412. Hat Pins, D. D. Thompson, London. 

4413. Apsustinc Device for HeppLeE THREaps, C. 
Schulder, London. 5 

4414. Borer Tuses, T. Scott and C. Salmon, London. 

4415. Mixinec Macuings, G. Fickelscheer, 8S. Rahmer, 
and G. Kriiger. London. 

4416. Pressinc Dry Svusstances, C. Fickelscheer, 8. 
Rahmer, and G. Kriiger, London. 

bg — Morors, W. E. Ayrton and A. H. Allen, 
vondon 

4418. Drivine Pepats, D. Wilson, Glasgow. 

4419. ToorHep Wueets for CHAIN GeEaRING, T. A. 
Hearson, Surrey. 

4420. E.ecrric Barrerigs, J. L. Dobell, London. 

4421. Roxuers for Skates, A. W. and V. 

ndon. 

4422. Srurrine-sox, H. Wegelin, London. 

4423 Spanners, C. Becher, London. 

4424. Burninc AcETyLENE, E. Gossart and H. Che- 
valier, London. 

4425. Testinc the Air-TIGHTNESS of TrNs, O. Asche, 
London. 

4426. Luminous Gas, J. H. W. Stringfellow, London. 

4427. TeLePHones, G. L. Anders, J. E. Wedekind, and 
T. Miller, London. 

4428. Propucinc Gas, K. Stattler and A. Strejz, 
London. 

4429. Guns, J. Foulkrod, London. 

4430. Boots, H. Royallminns, London. 

4431. PUREE-sTRAINING MacuinE, J. Prince, London. 

4432. NEEDLE THREADERS, H. M. Childers, London. 

4433. TELEGRAPHING, W. P. Thompson.—(The Actien 
Gesellschaft fiir Fernsprech-Patente, Germany.) 

4434. Seconpary Batveriegs, A. B. Pescatore, London. 

4435. Macurnery for TREATING FLax, J. V. Eves, Man- 
chester. 

4436. Bicycies, W. R. Pettit and W. H. Nichols, 
London. 

4437. CrcLe Warp Hoipgr, O. and G. Lachmann, 
Live: 1. 

4488. Va.ves, 8. E. Ericson, London. 

4439. ARTIFICIAL LEATHER, C, H. O. Collins and J. Hear, 
London. 

4440. TRANSMISSION by TELEPHONE, F. J. J. Glynn, 
London. 

4441. Sprrirvovus Liquips, A. J. Boult.—(K. EB. N. 
Fryklind, Sweden.) 

4442. Execrric Batreriss, J. L. Dobell, London. 

4443. Switch -BacK Raritways, F. R. Lipscombe, 
London, 

4444. SuBMARINE VeEssELs, G. C. Marks. — (Count 
Eugenio Piatti del Pozzo, France.) 

4445. PLovens, C. Pohlmann, London. 

4446. Sucar, B. E. R. and J. A. Newlands, London. 

4447, ALIMENTARY SupsTANcEs, J. Imray.—(La Société 
Anonyme des Matieres Colorantes et Produits Chimiques 
de St. Denis and D A. Rosenstiehl, France.) 

4448. BELT PuLteys, C. Casalegno, London. 

4449. Jomntnc TusuLaR Boprges, W. C. Johnson, 
London. 

4450. Rims of CycLe WuHeEets, J. Ziihlke, London. 

4451. SupERHEATERS, H. McPhail, London. 

4452. Locks, H. Clarke, London. 

4453. IRoninc Macuines, H. 8. McKenzie and C. 
Nicholl, London. 

4454. CuisEL, 8. Addison, London. 

4455. Fixinc VENETIAN BuINps, W. 8S. Simpsun, 
London. 

4456. TRANSMITTING Powenk, C. P. Elieson, London. 

4457. Piant Prorectors and Forcers, C. Causley, 
London. 

4458. Screw Sroprers, J. J. Varley, London. 

4459. Saw Sets, R. Dillon, London. 

4460. Supports for PicruRE Frames, W. F. Jeffries, 
London. 

4461. Dynamo Brusues, W. M. Mordey, London. 

4462. WHEELS, M. Fischer, London. 

44638. AIR-COMPRESSING APPARATUS, J. Bruce, London. 

4464. Bicycies, F. E. Guy, London. 

4465. Fastentne Devices for Lines, W. H. Bomm, 
London. 

4466. CoIN-FREED Gas Meters, W. Nicholls, London. 


. A. Nye, 
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4467, SwEETENING Susstance, E. H. Savigny, London. 

4468. INFLATABLE Tires for Cycies, T. E. Williams, 
London. 

4469. Butrer Transit Box, G. Davies, Lyonshall, 
Herefordshire. 

4470. CycLe Sapp.gs, J. Winkless, sen., W. Ashcroft, 
and W. J. Sturgess, Birmingham 

4471. Cup for Cycte Sapp.Es, J. Winkless, sen., W. 
Ashcroft, and W. J. Sturgess, Birmingham. 

4472. Fotp1nc CarDBOARD Boxes, C, Friedmann, Man- 
chester. 

4473. Corron Gins, W. Dobson, Manchester. 

4474. Toy, D. Alison, Manchester. 

4475. Vatves for Steam GENERATORS, A. d’Abreu.—(J. 
Peters, France.) 

4476. Seatinc Lippep Recepracies, T. H. Dodd, 
Newcastle-on-Tyne. 

4477. Expanpinc CenTRE Toor, M. H., J. H., and 
W. F. Golightly, Hartlepool. 

4478. Steet Tuses, A. C. Wright, London. 

4479. Pneumatic Trres, A. E. Beck, London. 

4480. Motors, D. Neale, Edinburgh. 

4181. Cycis, C. Binks, York. 

4482. CorIn-yREED MacuinF, H. Newman, Birmingham, 

4483. Printine, G. W, Jefferson, Liverpool, 





4484. Cycies, P. L. Le Duc, London. 

4485. Wacons, A. Lupton, Leeds. 

4486. SHoots, A. Lupton, Leeds. 

4487. Evecrric Arc Lamps, E. Buchholtz and P. Spies, 
London, 

4488. Gas ManuracturRE, T. R. Fowler, Liverpool. 

4489. STEERING WHEELED VEHICLES, C. A. Matthey, 


lasgow. 

4490. Piva, W. J. Painter, Walsall. 

4491. Guipes, J. F. Rouse, Bradford. 

4492. Supptyina Eecrric CURRENT, 
Halifax. 

Carpets, A. B. Burrows and J. W. Brook, 
Halifax. 

4494. OrLine Spinpies, J. H. Whitley and J. Green- 
wood, Halifax. 

4495. Raits, H. Biermann, Manchester. 

4496. We1cHiInec Macuines, W. A. Mather, Manchester. 

4497. Vatves, J. King, Liverpool. 

4498, Pwevumatic TirRE ATTACHMENT, J. R. Cooper, 
Birmingham. 

4499. TirEs, J. R. Cooper, Birmingham. 

— Common Roap VEHICLEs, J. R. Cooper, Birming- 
1am. 

4501. OrreR Boarps, F. W. Fisher and E. Reilly, 
Stockton-on-Tees. 

4502. CarriaGE Trees, H. E. Brown, Dublin. 

4503. Szcurinc Hanpies to Locks, C. H. Sidebotham, 
Manchester. 

4504. Trres, C. Hickling, Nottingham. 

4505. Drivine Motor VEuIcies, C. W. Hollis, Not- 
tingham. 

4506. Carpine Enoines, G. Roper, Oldham. 

4507. Borries, H. T. Atkinson, Manchester. 

4508. Borr.es, H. T. Atkinson, Manchester. 

4509. SHuTrLE GuaRrps, C. Junge. — (C. Kirchhof, 
Austria.) 

4510. Sirtinc Fiour, H. H. Hillman, Derby. 

4511. Cycie Spurs, A. Jiirgensohn, Berlin. 

4512. Pins for Securine Pictures, F. E. Willcocks, 
Birmingham. 

4518. Foresicnts DeEFINeR for SmALt-arms, J. E. 
Martin, Glasgow. 

4514. Brakes, L. W. Williams, Glasgow. 

4515. Wueexs, E. Box, Liverpool. 

4516. WHEEL, R. L. Williams, T. Payne, and T. Ryde- 
Jones, Chester. 

4517. Trrmminc Mecuanism, The Linotype Co., Ltd., 
and F. J. Wich, London. 

4518, TrRimmine Mecuanism, The Linotype Co., Ltd — 
(The National Typographic Co., United States.) 

4519. Cuarr Szats, A. W. McL. Keen and T. A. Chen- 
nells, London. 

4520. ANIMATED PuorocrapHs, C. Beck and A. C. 
Edwards, London. 

4521. Rupper Tip for Bituiarp Cues, J. O. Fulton, 
Manchester. 

4522. Necktie Puzzze, P. Graetz, London. 

4523. RoLiinc Taper Bars, J. Lones and E. Holden, 
London. 

4524. PenHoLpers, E. Pawson, London. 

4525. Fixine Fianogs, J. Witham, J. Lord, and J. T. 
Booth, London. 

4526. Hooxs for SuspenpiIne Trousers, M. Schindler, 
London. 

4527. Ceramic WareE, C. Paulus and H. Heim, London. 

4528. Gas Enornes, E. C. Caley and W. W. Stephenson, 
London. 

4529. TRawLine Apparatus, T. Sudron, London. 

4530. Pumps, T. Southgate, London. 


W. Griffin, 


4531. AvuxILIARY Motor Coacues, J. H. Barry, 
on. 

4532. AvLumintum Rims for Buicycres, P. Barry, 
mdon. 

4538. Brake Brock and Beam, H. L. Constable, 
Brighton. 


4534. Srups, E. C. Vaudrey, London. 
4585. The BERNARD Cross INcision, B. D. Bass, 


ndaon. 
4536. Conpgensinc Vapours and Liquips, T. Fairley, 
ndon. 
4537. Wirine, R. F. K. Stubbs, London. 
4538. TeLEcRaPus, H. Oliver, London. 
4589. Propucine Masses, C. C. Schirm and O, Lessing, 
London. 
. Deine, A. Sokoloff, London. 
. VentiLatine, W. E. Heath, London. 
. Fasrication of Leatuer, C. Tejero, Brussels. 
. DiscHarGiIne Sewace, K. v Farkass, London. 
. Cycies, A. M. J. Keller, London. 
. Eve.ettine, H. T. Tanner, Manchester. 
4546. Diz for Saapinc Hypraviic LeatHers, Flem- 
oe and Goodall, Ltd., and W. A. Entwisle, 
orks. 


4547. Bicycigs, C. A. McEvoy, London. 

4548. ConTROLLING AuTocaRs, W. C. Johnson, London. 

4549. Stoves, D. M. B. H. Cochrane, London. 

4550. Bearines, J. Heath, London. 

Bicycte Gears, J. R. and H. E. Thame, 
London. 

4552. Presses, W. H. Mackesby, London. 

4558. Locxine Bicycues, D. and I. Waine, Birming- 
ham. 

4554. VEHICLES, A. Ollivier, London. 

4555. Cootine of Encine Cy.inpers, E. J. Penning- 
ton, London. 

4556. Cootinc Encine Cy.inpers, E. J. Pennington, 
London. 

4557. RecIsTERING the Risk, &c., of Gasomerers, J. G. 
Dixon, London. 

4558. Macuinery for Makinc Wire Fencina, A. J. 
Bates, London. 

4559. Brakes, C. A. Allison.—(F. W. Kruse and C. 
Holstein, United States.) 

4560. FoppeR Trovucus for CaTT.e, J. C. Ortmann, 
London. 

4561. BorLer Furnaces, W. P. Thompson.—{7. F. 
Fairlie, ‘ 
4562. CIGARETTE Macuines, W. P. Thompson.—(la 
Société Braunstein Fréres and L. Chambon, France.) 
4563. Runnine Gear for Cars, W. P. Thompson.—{ WV. 
P. Bettendorf, United States.) 

4564. CycLes, A. Brash, Manchester. 

4565. Boxes for GRaNULAR MarTERIALs, H. E. Bram- 
mall, Liverpool. : 

4566. ExpLosives for Coat Mines, R. Crooke, jun., 
Liverpool. 

4567. Borrtinc Macaines, R. Roberts and J. H. Minto, 
Liverpool. 

4568. Cross Winpinc Macuines, A. Miillers, Liver- 


pool. 

4569. Borrte Stoppers, J. F. E. G. Heinemann, 
London. 

4570. Cycies, V. Gourny-Wysocki, London. 

4571. Lappers, L. de L. Wells, London. 

4572. Conveyances for Fire Escapess, L. de L. Wells, 


London. 

4578. Hanpwss for CycLes and VEHICLEs, A. A. Good, 
London. 

4574. DouBLE Fasric, W. L. Wise.—(W. and F. Flecken- 
stein, Switzerland.) 

4575. BicycLe Support for Luceace Vans, R. G. Fryer 
London. 

4576. Couptines for Rartway Trucks, A. M. T. Mid- 
dleton, London. 

4577. Macuives for StittiInc Paper, C. W. Hobbs, 


London. 
4578. Macuines for Scorrnc CARDBOARD, C. W. Hobbs, 


mdon. 
4579. Macurne for Wirinc Suippina Tacs, C. W. 
Hobbs, London. 


4580. ExpLosion Enornes, A. Ollivier, London. 

4581. Raistnc Loaps, J. and J. R. Temperley, London. 

4582. BicycLe Support, J. Weinzinger, F. Wirter, and 
A. Becher, London. 
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4588. Burners, W. P. Thompson.—(The Continental 
Gas Gliihlicht Actien Gesellschaft Meteor vormals Kroll 
Berger and Co., Germany.) 

4584. Pistot Grip, G. A. Russell, London. 

4585. SprKEs and Naits, G. C. Porteous and J, William- 
son, Leith, 
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4586. Boor Fastengr, W. Broomhead, Birmingham. 
4587. CycLe Frame, E. Ellis, London. 
588. Borter FuveEs, J. I. Booker, Leeds. 
4589. Dust Exc.upsr, E. W. Settle, Coventry. 
45¢0. ORNAMENTAL Woven Fasrics, G. B. Behrens, 
Manchester. 
4591. ImiraTion OpEN-woveN Ca.ico, G. B. Behrens, 
Manchester, 
4592. Epce-serring Macuines, H. A. Dudgeon, J. A. 
Keay, and Pearson and Bennion, Ltd., Leicester. 
4598. Spoon Buckets, W. Swales, Brighton. 
4594. Huss of WHEELS, A. Farnell, Coventry. 
4595. Meratiic Cuests, W. R. Lysaght, W. E. C. 
Hudden, and W. H. D. Gladstone, Wolverhampton. 
4596. Apsustine the Lecs of Trovusrrs, T. Taylor, Bir- 
mingham. 
4597. Detivery ApsusTER for PRINTING MACHINES, 
A. F. Payne, Birmingham. 
4598. CycLe Hanp.e, J. C. Reeves, Manchester. 
4599. CycLe Wueets, J. B. Casey, Dublin. 
4600. ComBine Fiax, F. Renton, Bradford. 
4601. Mup Eraser, C. F. Taylor and E. March, 
London. 
4602. Gear Casss, G. E. Rees, Bolton. 
4603. Book Stanps, C. B. Lomas, Liverpool 
4604. Jornina CycLe Frames, J. T. Ward, Sale, near 
Manchester. 
4605. Ort Enarnes, J. H. Ball, Beeston, Notts. 
4606. FLusuine Caamesrs, 8S. H. Adams, Harrogate. 
4607. Tonacco CurrerR and Box, T. Awdry, Corsham, 
Wilts. 
4608. Wire Fencinc Srrarer, T. Awdry, Corsham, 


4609. Secr-Lirtine CycLe Sranp, T. Awdry, Corsham, 


ilts. 
4610. ExpLosion Morors, C. A. Embleton, Middles- 


brough. 

4611. Borer, F. B. Bramham and A. J. Crippin, 
Liverpool. 

4612. ““Corrry’s” Distittina Apparatvs, D. A. Blair, 
Glasgow. 


4613. Gas Rerorts, A. T. Fletcher and J. S. Marsland, 
Halifax. 

4614. Vatves for Pneumatic Tires, R. A. Fletcher, 
Birmingham. 

4615. SHutrLe Guarps, T. Mathewson, Dundee. 

4616. Beveraces, J. Watson, Dundec. 

4617. INvaALips’ Feepine Cup, M. Forrest and W. Percy, 
Alnwick. 

4618. Decoratinc Surraces, W. G. Wiliiams and 8. 
Taylor, Portslade, Sussex. 

4619. Music Desks, H. P. Miller, London. 

4620. Hotpine ReeEts of Twine, G. H. Strutt and J. 
Huuter, Derby. 

4621 Buryp Corp Rack Put ey, A. G. Herbert and F. 
R. Baker, Birmingham. 

4622. Curtain Bracket, A. G. Herbert and F. R. 
Baker, Birmingham. 

4623. Curtain Rinc and Hook, A. G. Herbert and F. 
R. Baker, Birmingham. 

4624. MeraLuic Bepsreaps, 8. I. Whitfield, Warwick. 

4625. Lerrer-Box Suutrers, R. A. Waller, Barnsley. 

4626. Sautrer for PHorocraraic Lenses, G. Hartley, 
Woikington, Cumberland. 

4627. CirncLE Descriners, W. 
Derby. 

4628. Piayine Carps, E. Woodward and F. Baggaley, 
Manchester. 

4629. Pneumatic Tires, W. G. Stones, Manchester. 

4630. DupLEX Biape for Skates, A. G. Chiid, Chep- 
stow. 

4631. PLantrna SeeEps, T. H. Rees and J. W. Cooper, 
Lendon. 

4632. CLEANING Boots, W. H. Ellam, London. 

4633. Venpinc Macuines, C. E. McDowell and H. W. 
Ger nerich, London. 

4634. Cranks for Raitway Pornts, W. F. Burleigh, 
London. 

4635. Pneumatic Tires, J. Higham, Manchester. 

4636. Sappies, J. A. Barnsby, Birmingham. 

4637. Soo Stop for Wiyp InstrumENts, E. J. Mead, 
Totnes, Devon. 

4538. A1TaAcHING Door Knoss to Spinpies, G. Beck, 
London. 

4639. RupseR Suop Tires, J. Reside and J. W. Miller, 
London. 

4640. Auro-car, H. Vallée, London. 

4641. A Pozzie, R. J. C. Collins, London. 

4642. Ripe:nc the Sores of Boots, 8. J. 
London. 

4643. Boor Protector, A. J. Boult.—(V. S. Aston, E. 
H. Featon, and T. G. Lawless, New Zealand.) 

4644. Exercise Book, 0. Eckstein and C. T. Schneider, 
London. 

4645. Sirrinc Macurngs, P. V. Gelder, Liverpool. 

4646. Furnaces, W. Brothers, Manchester. 

4647. Frrecrates, W. Brothers, Manchester. 

4648. Bicycies, L. Boonen, Liverpool. 

4649. Cycie Drivine Gear, T. E. White and C. Read, 
Liverpool. 

4650. Fricttonat Drivine Gear, E. C. Amos, London. 

4651. Propetitinc Motion for Cyc es, W. C. Jeapes, 
London. 

4652. Lavine of Drain Pipss, J. G. Cox, London, 

4653. Meat Brora Meat, T. Dence, London. 

4654. Sewinc Macurnes, L. E. Blackwell, London. 

4655. Extraction of Gop, W. H. Hyatt, London. 

4656. Presses, C. T. and W. B. Burgess, London. 

4657. Piperipine, J. Turner and Co., Ltd., and P. 
Schidrowitz and O, Rosenheim, London. 

4658. PLumpers’ Ports, J. Hussey, London. 

4659. TypEwriTeER, O. Kirk, London. 

4660. Bicycies, H. A. Lamplugh, London. 

4661. Openinc SEaLepD Metatuic Boxess, A. Culpin, 
London. 

4662. Sowrne Seep, J. F. Mathias, London. 

4663. Sow1ne Seep, J. F. Mathias, London. 

. Arr Pump, A. Hiinflein, London. 

4665. Breakrxc Coat, W. Sutherland, London. 

. Fumicator, V. Joseph, Brussels. 

4667. Aquarium, J. McBryde, London. 

WATER-TUBE Borters, N. Foley and F. Furse, 





Cuttell, Ripley, near 


Green, 


London. 

4669. Joint Pins, R. Edwards, London. 

4670 Bortte Cases, C. A. Rohdin, London. 

4671. Macuryes for Maxine Lasts, E. Bostock, jun., 
London. 

4672. Expiosives, L. Roux, London. 

4673. Siuice Va.tves, J. Garvie, London. 

46 Versw Trap, G. A. Barbé, London. 

4615. Cavcrum CaRBIDE, F. Bosca, London. 

4676. Gas Hoxper, R. Kelting, London. 

4677. Umpretia Fastenrnos, V. de H. Dowler and 
J. W. Turner, London. 

4578. Gun CarriacE, 8S. V. Dardier, London. 

4679. Wixpow Buinp Fittincs, C. Leigh, London. 
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Brakes, G. H. Laxton, London. 

Door Sprina, W. H. Prestwich, London. 

4682. Securinc Door Hann tes, A. J. Jenkins, Bristol. 

4683. P&eumatic Tires for Cycies, J. Stradling, 
Newbury. 

4684. Mupouarps for Cycies, A. 8. Figgis and J. 
White, Dublin. 

4685. Opentnc Enve.opes, R. 8S. Harroway, jun., 
Blyth, Northumberland. 

4686. Lasts, H. Richmond, Leeds. 

4687. Surcicat Trusses, L. and M. North, Keighley. 

4688. Brakes, 8. H. Johnson, jun., and H. V. Binns, 
Birmingham. 

4689. Cyco_e Rack, H. Bellinger, Mears Ashby, North- 
amptonstire. 

= CaRBONATING Liquips, J. R. Wright, Birming- 

am. 

4691. Sewrnc Macurnes, J. Scatchard, Keighley. 

4692. Pump Cup, C. Fulford and A. E. Thomason, 
Birmingham. 

4693. Sanitary System, N. Simmons, Bristol. 

4694. Sappves, W. Griffiths, Birmingham. 

4095, TREATING ALIMENTARY Supstances, J. Hogarth, 
Glasgow. 

4696 'Tcpacco Pipgs, J. 8. Carbans, Glasgow, 


4680. 
4681. 


4697. Brakes, D. Hillhouse, Old Kilpatrick. 

4698. Drivine Gear for Moror Cars, W. P. Bruce, 
Midlothian. 

4699. Wrencues, C. Binks, York. 

4700. TANNING Macuine, A. Stagg and L. Seager, 
Milton-next-Sittingbourne. 

4701. Cycies, G. Gibson, Coventry. 

4702 Launpry Dryinc Apparatus, W. Wolff, Man- 
chester. 

4703. CoLourine Hartrers, W. G. Heys.—(The Chemical 
Works formerly Sandoz, Switzerland.) 

4704. InrLatine Tires, A. Beldam, Liverpool. 

4705. Pneumatic Tires for WHEELS, A. Beldam, Liver- 





pool. 
4706. Grire Frames for Jacquarps, J. E. Wadsworth, 
Manchester. 
4707. Bay 
Leeds. 
4708. Pneumatic Trres, H. Vaughan and W. Evans, 
London. 
4709. Fire Escapes, E. Apperly, Stroud. 
4710. Seat Prcuars for Macuines, E. Bagnall, Wolver- 
hampton. 
4711. Beir Fasrenrne, C. C. Walker, Walsall. 
4712. Micrornonr, J. O. Zwarg, Brussels. 
4713. Twine Ho pers, D. Macfarlane, Glasgow. 
4714. Conpitiomsne Wueat, W. J. Tooley and A. 
Webber, Great Yarmouth. 
ay eee Sirrer, C., B. J., and A. C. 8. Jolliffe, 
yde. 
4716. Packinc MATERIAL, P. Lechler, London. 
4717. WatER SERVICE Pires, A. E. Wright, London. 
4718. Hops for the Waerers of Cycies, T. G. Evans, 
Shefiield. 
4719. Pree Joints, J. B. Corrie, Sheffield. 
20. Motors, C. C. Warmington, Sheffield. 
« Catcium Carsipr, H. Walker, London. 
722. CLosina Doors, F. Wyndham, London. 
23. SiGNaALLING on Rai_ways, E. Wyndham, London. 
24. Enve.ores, W. R. Burton, London, 
725. Pocket Fiaps, A. Hughes, London. 
726. Fish Hook, A. Mackie, London. 
727. A Gamer, B. Spires, London. 
728. SUGAR-FILLING Macuine, W. Lockett, Sutton, 
rrey. . 
4729. Drivinc Cuan for VeLocipepes, E. A. Allen, 
London. 
4730. Desiccation of VecrrarLE Sunstances, B. L. 
Ryder, London. 
4731. Drivine Tack, A. and F. W. Pochin, and H. 
Addison, London. 
4732. Sockset Pires, W. T. Howse, London. 
4733. Brackets, F. G. Sage, London. 
4734. Gas Srorace, E. Barillot and C. C. Leclaire, 
London. 
4735. Pumps, F, W. Golby.—(&. Deleu and Co., Belgium ) 
4736. Lerrers and Desians on Gass, R. W. Billings, 
London. 
4737. Pumps, L. M. A. Ottley, London. 
4738. MANHOLE Frames, R. Ames, Nottingham. 
4739. Suors, W. Bonallack, jun., London. 
4740. FLusHine Apparatus, J. Cryer, London. 
4741. Securine SHig.ps, J. Tyson and J. B. Woodward, 


Runner for Furniture, H. Salmon, 








ondon. 

4742. Cycies, T. V. Marsh and G. Griffith, London. 

4743. Borters, D. Adorjén, London. 

4744. WasHINc PowpeRED SusstTances, R. Moodie, 
London. 

4745. VenttLators, J. Feare, London. 

4746. Propucine Movine Ficurss, E. T. Middlemiss, 
London. 

4747. Nitrites, A. Knop, Lendon. 

4748. Tires, W. Gow, London. 

Pneumatic TIRE ATTACHMENT, J. C. Grant, 


= DrinkinG Vessets, C. J. Card and E. Wardle, 

ive’ > 

4751. Sreermnec Sicnats for Surps, A. R. Leask, 
London. 

4752. Crates, W. Davy, London. 

4753. Camera, G. Seguy, London. 

4754. Fasric Looms, T. M. Southwell and T. W. Head, 
London. 

4755. Motor Veuicies, H. G. Morris and P. G. Salom, 
London. 

4756. CanpLesticks, J. C. B. Townsend, London. 

4757. Baru Sranp, M. P. Wilde, London. 

4758. Bicyc_e Rack, A. J. Boult.—(H. Westphal, United 
States.) 

4759. Morors, R. Conrad, London. 

4760. Ma.trnc and Dryinc Grain, J. Sleeman, 
London. 

4761. PrRopuciInG ACETYLENE Gas, P. 

mdon. 

4762. Repucine Pressure of Liguips, R. Matchett, 
London. 

4763. Fire-arms, T. F. Walker, London. 

4764. Tire, A. Vargnot, London. 

4765. Brusnes, F. M. Symonds, London. 

4766. TRIMMING MECHANISM of LINOTYPE Macuines, The 
Linotype Co., Ltd.—(The National Typographic Co , 
United States.) 

4767. Scissors, E. Richter, London. 

4768. PunctuRE-PROOF Pneumatic Tires, L. H. Stodder, 
London. 

4769. Friction Ciutcn, T. R. Rossiter and D. Noble, 
London. 

4770. Deivinc Macutnes, T. R. Rossiter and D. Noble, 
London. 

4771. Topacco Prpgs, A. Finda, London. 

4772. Fittinc Packaces, W. E. Nickerson, London. 

4773. Corks, G. A. Bouchel, London. 

4774. Trres, A. MacMillan, London. 

4775. Gas, H. H. Lake.—(P. Octure and A. Desmazures, 
France.) 

4776. Arr Tuses for Pyeumatic Tires, R. R. Gubbins, 
London. 

4777. CINDER-SIFTER, J. Kennedy, London. 

4778. Tires, L. F. Gjers, London. 

4779. Pin, W. L. Wise.—{The Firm of Samson Gebriider, 
Germany.) 

4780. LarcH Mecuantsm, W. Douglass, London. 

4781. Gas, A. J. Boult. (2. Melin, France.) 
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4782. Cuains, W. Shears, London. 
4783. Seen Enoines, A. Rigg and J. F. Walters, 
mdon. 

4784. FLusHinc CisTern, A. E. Parnacott, London. 

4785. Friction CLutcHes, W. Metcalfe, Birkenhead. 

4786. APPLYING RapianT Heat to the Bopy, H. J. 
Dowsing, London. 

4787. Motor Gear, B. F. Wright, Coventry. 

4788. SecurRING Pickine Banps, J. and R. A. Hopkin- 
son, Manchester. 

4789. TurNinG Ro.iers, W. Bodden and F. Ashton, 
Manchester. 

4790. ACETYLENE Gas Lamp, F. H. Smith, Glasgow. 

4791. INCANDESCENT Gas Licurtino, C. W. Kemp, Bir- 
mingham. 

4792. VaLves for Pneumatic Tires, W. A. Trythall, 

irmingham, 

4798. Lock1ne Batt Bearinas, E. J. and N. A. Rigby, 
Sutton, near St. Helens. 

4794. Stoprertxc Borties, R. Waterhouse, Man- 
chester. 

4795. Loom Suutties, C. H. Roth, Manchester. 

4796. CycLte Spoxes, F. 8S. Willoughby and G. E. 

Hardwick, Manchester. 

4797. Winpows, D. Y. Annan, Dundee. 

4798. ADVERTISING, T. PinnelJ, Lowestoft. 

4799. Rack for Bicycies, A. E. Jackson and P. J. 

Britten, Londcn. 

4800. Arp to Speep in SHORTHAND, J. Catton, St. 

Albans. 

4801. Stanp for Supportinc Cycies, R. J. Mitchell, 

Stockton-on-Tees. 

4802. PrinTING with Mica Powper, A. Baumann, 

Manchester. 

4803. INCANDESCENT Burners and Lamps, J. Bamford, 

Lichfield. 

4804, Money Cueckina Appiiances, W. H. Jackson, 


A. M. Lacroix, 
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4805. ReTARDING the Runyine of Reexs, D. Macfarlane, 
Glasgow. 

4806. _ Traps of Leap, W. G. Rennie, 
Glasgow. 

4807. MenTHOL INHALERS, W. G. Heys.—({7'. B. Wilcox, 
Cnited States. 

4808. MuLTIPLE SPINDLE Borino Macuinrs, 8. Steven- 
son, Glasgow. 

4809. Ironine Currs, P. Stubbs, Liverpool. 

4810. ELECTRICALLY ILLUMINATING ADVERTISEMENTS, 
T. P. Martin, Liverpool. 

4811. AMUSEMENT ADVERTISING Apparatus, B. Brad- 
ford, Liverpool. 

4812. Cueckxina the Recor. of Guns, C. Salmon and 
A. Bremberg, Erith Works, Kent. 

48138. Yarn Winpinc Macuines, J., R., J. H., and O. 
8. Hall, Manchester. 

4814. Weavina Looms, H. B. Barlow.—(J. F. Dustin 
and the Parkhill Manufacturing Company, United 
States. 

4815. a Looms, 8. W. Gillett.—(Carpet Loom 
Company, United States.) 

4816. Hypravutic Rams, J. Blake, Manchester. 

4817. Winpow Fasrentna, E. P. Prince, Birmingham. 

4818. Teacuinc Mopet Drawino, J. Tomlinson, Brig- 
house, Yorks. 

4819. SELF-colLINe Mupovuarp, J. J. Milner, Man- 
chester. 

4820. Potisuina Mops, J. Cooper and F. G. Bensly, 
Birmingham. 

4€2l. Cycte Sappie Cup, W. and G. Sidebotham, 
Birmingham. 

4822. BaLu Rover Sxkare, J. I. Hart, Manchester. 

4823. PerMANENT AppREsS Enve.ore, W. F. Finneran, 
Dublin. 

4824. Ratt Bonps for Extecrric Raitways, F. H. 
Danie!s, Glasgow. 

4825. Sewinc Macuines, W. H. Inslee.—(The Singer 
Manujacturing Company, United States.) 

4826. Borr.e for Compressep Gases, R. Cremer, Leeds. 

4827. InreRNaL Tenitinac Apparatus for Miners’ 
Lamps, R. Cremer, Leeds. 

4828. Carpinc Macuines, J. Pilling, Parbold, near 
Southport. 

4829. MecHANICAL Power Conservator, J. Ryder, 
Manchester. 

4830. WasHinec Compounp, F. L. Bartelt, Keynsham, 
Somerset. 

4831. ELecrric Wetpino, G. W. de Tunzelmann and 
C. W. Baker, London. 

4832. Mrpicine Bortces, F. Salomon, London. 

4833. Aprons for OmNisusEs and TRaMcARs, J. Cooper, 
London. 

4834. Stair Rop Eyes, T. Cobbe, London. 

4835. Buinp Corp Pu.teys, F. Valters, London. 

4886. Pneumatic Tire, F. Pinchbeck and W. Blessed, 
London. 

4837. Pipe Wrencues, E. G. Brewer.—(J. H. Williams 
and Co., United States.) 

4838. SHurrer Fasteners, G. L. Vogel, London. 

4839. Dritt Caucks, N. O. and J. M. Swanson, 
London. 

4840. Testinc PLumsBineo, L. Moses, London. 

4841. Non-stippinc Horsesuoe, &c., C. H. Drakard, 
London. 

4842. Cuaintess CycLe Gear, S. S. Bromhead.—(J. 
Kiister, Germany ) 

4843. Garment EroinG, A. Spitzer, Manchester. 

4844. ELectric Arc Lamps, H. M. Darrah and W. J. 
Croft, Manchester. 

4845. Penno_pers, J. Crowther, London. 

4846. Warp Dressina Frames, E. Overton, London. 

4847. Mup-auarps, E. Heard, Liverpool. 

4848. MeasurninG Errective Power, G. F. Muntz, 
London, 

4849. Mupavarps, W. O. Rowbotham, London. 

4850. Carrottinc Macuine, C. E. Sackett, London. 

4851. SHurriinc of Ptayina Carps, F. E, Filer, 
London. 

4852. Borrtes, G. Koch, London. 

4853. Dyernc Apparatus for CARDED 
Schmidt, Cologne. 

4854. VenTiLators, F. Eisenbeis, Cologne. 

4855. Sewinc Macurnes, S. B. Cochrane, London. 

4856. Tires, 8. Schreiber. London. 

4857. Treatinc Ores, W. A. Koneman and W. H. 
Hartley, London. 

4858. Scarves, C. Vincent, London. 

4859. Mournino Carp, H. Lynch, Cambridge. 

i860. Sarety Pixs, R. Kelso and M. Rosenbaum, 
London. 

4861. Vatvez Gears, 8S. V. Godden, London. 

48€2. Frre-escares, J. Evans, London. 

4863. Nut Locks, J. G. Landes, London. 

4864. Securinc Tikes to Rims of Wueexs, J. Adair, 
Waterford. 

4865, Furniture, F. A. Weaver and A, W. Prangell, 
London. 

4866. Fite, O. G. Panse, London. 

4867. Rorary Druuts, H. B. Bennett and W. J. Mewer, 
London. 

4868. Burners, F. P. Boland, London. 

4869. Hanpies for Brace Srarrs, J. D, Waldran, 
London. 

4870. Recutatine Gas, E. J. Frost and B. Middleditch, 
London. 

4871. TeLePpHones, J. Pullman, London. 

4872. Tires, W. R. Edwards, London. 

4873. Waxcu Hover, L. Bishop, London. 

4874. DispLay Forms for SHoges, D. W. C. 
London. 

4875. Brakes for Rartway Veuicues, E. A. Marden, 


4876. Lacino Devices, H. H. Lake.—(C. B. and EB. C. 
Fosburgh, United States.) 

4877. PotisHina Cyiinpers, F. L. Lane and H. J. 
Mitchell, London. 

4878. ELecrric Raitway Systems, C. F. de Redon, 

London. 

4879. Enoines, C. M. C. Prentice, London. 

4880. Enve.opes, W. D. Eradstreet, London. 

4881. DispLayinc Goops in Winpows, R. Herring, 
London. 

4882. StitcH Formers for Knitt1Ino Macuines, W. T. 

Barratt, London. 

4883. Presser Stanps for KNITTING MACHINES, D. 

Hurley, London. 

4884. Rims, R. Buet, G. Sumner, and M. W. Swainston, 

Coventry. 

4885. Ties, T. Détal-Thiran, London. 


Woot, A. 


See, 


4886. Boxes, P. A. Newton.—(B&. H. Lyon, United 
States.) 
4887. Faprics, C. B. Carryer, W. Moore, and J. 


oddard, London. 

4888. Morors, A. Ollivier, London. 

4889. Tires, J. and C. W. Bunn, and T, Brettell, Bir- 

mingham. 

4890. VELocIPEDE Frame Manuracture, W. Hillman, 

London. 

4891. Moutps, W. Hillman, London. 

4892. Instruments for Drawina-orr Liquips, H. 

Hulbert, London. 

4893. SmaLL Arms, H. W. Holland and T, Woodward, 

London. 

4894. RENDERING SuBsTANCES INCOMBUSTIBLE, A. Issel, 

London. 

4895. Enve.opgs, J. Collard, London. 

4896. Capes, P. H. Davy, London. 

4897. Sp1ke-exTractors, A. Welsh, London. 

4898. Fitaments for Exvecrric Lamps, T. Balzer, 

London. 

4899. — for CanpLE Lamps, W. Plambeck, 

ndon. 

4900. SHartinc HanocErs, B. Lobee, G. Duchscherer, 
and F. W. Carter, London. 

4901. Cigarette Maxine, H. H. Lake.—(British- 

American Machinery Co., Ltd., United States ) 

4902. DisTrLiine, E. Guillaume, Liverpool. 

4903. Emprorwery, W. D. McBride, Manchester. 

4904. Motors, W. Langton-Davies, London. 

4905. CENTRIFUGAL PuMPING APPARATUS, 8. Geoghegan, 

London. 


OF. Boones TipeLers, W. O. Wood and ©, Burnts, 
4908. VenicLes, L. Brown, London. 
4909, CycLE Sueps, H. W. Stones and F Hi 
Londen. ; 
4910. Bicycre Tire, M. Bailey and J. Warner 
asi ) 


ndon. 
4911. Drivinc Grar, W. J. Afflect and ©, G Ri 
ndon. > es 
4912. Currin Joints of Picrure FRamus, A, Fife 
’ 


ndon. 

4918. Lapprrs, T. H. Sullivan, London, 

4914. Cuip, W. F. Pollard, London. 

4915. Brusnes, J. H. Langley, London, 

4916. Accumu.ators, E, Heyl, London, 

4917, Locomotive Biast Pires, W. Sheppard, London 

4918, Securina ArticLes against Tuert, F, Smrtka’ 
London. * 

. Tickets, D, Morris, London, 

20. 'T1LEs, B. E. Baily, London. 

Ho.pINno SMALL-ARMs, E. C. Abella, London 

Cycie Frames, B. Green, London. : 

Fiour, R. Haddan.—(@. 7. Sinith, United States.) 

4924. Printinac APPARATUS, R. Kieslinger, London, — 

4925, Vatves, G. Kingdon and Simpson, Strickland 
and Co., Ltd., London, ’ 

4926. AERATING WINE, C. Ameye, London. 

4927. Drrecrory, A. J. Hunter, London. 

4928. Wueers, E. Germaine, London. 

4929. Trunks, H. H. Philpott and J. Bathurst, 
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4923, 


London. 
4930. Removinc Books from Suetves, J. Wood 
London. . 
46931. Hotpine Strain of PiaNororte Srrinos, J 


Owles, London. 
4932, Prorectinc Suips in Warrarg, G, H. Jones 
London. : 
4983, Sterp-Lappers, 8. A. Cohen, London. 
4934. Arc Lamps, H. Delavau and F. F. Brérat 
London, ‘ 
4935. CLosurgs for Vesskxs, C. B. Evensen and N, p 
Eriksen, London. ‘ 
4936. Driving Mecuanism, J. B. 
Brenton, London. 
49387, Movinc Raitway Wacons, A. Montmancix 
ndon. , 


Clarke and W, 








SELECTED AMERICAN PATENTS, 


* From the United States Patent Office Oficial Gazette, 


572,512. Process or MANUFACTURING Puospnates 
OF ALKALIES, H. Albert, Biebrich, Germany.— Filed 
January 28th, 1896. 

Claim. — The herein described process of manu. 
facturing phosphates of the alkalies which consists in 
forming a bath of phosphoric acid, and a bath cf one 
or more of the soluble salts of the alkali metals, 




















asscciating the said two baths together in an electrical 
circuit, the said baths being separated by a porous 
diaphragm, and thereupon electrolysing the said com- 
bined baths by passing a current of electricity there- 
through, whereby a mono, die, or tri basic phosphate 
of the alkali employed is produced at the cathode. 


572,636. Execrric Furnace, J. B. Hewes, Phila- 
delphia, Pa,—Filed September 8th, 1896. 

Claim.—(1) In an electric furnace, the combinatio 
of a furnace chamber having an inclined hearth, an 
electrode movable parallel and close to said hearth, 
a normally stationary electrode arranged at an angle 
to the lower part of the hearth, and electric circuits 
for supplying current to the movable and stationary 
electrodes. (2) The method of producing calcium 
carbide, which consists in subjecting an excess of lime 
and carbon over that required to produce the carbide 
to the action of an clectric arc in a closed chamler, 
then discharging the carbide and associated carbon 
lime and half fused substances into a closed chamber 


572,636) Peet 

















and while in the disturbed condition produced thereby 
sucking off the fine dust and particles from the solid 
carbide. (3) The method of producing calcium carbide, 
which consists in subjecting an excess of lime and 
carbon over that required to produce the carbide to 
the action of an electric arc in a closed chamber, then 
ng the carbide and associated carbon lime 
and half-fused substances into a closed chamber, and 
while in the disturbed condition produced thereby 
sucking off the fine dust and particles from the solid 
carbide, then screening the associated matters from 
the solid carbide, and finally removing the cleansed 
carbide from the closed chamber. 








Epps'’s Cocoa.—GRATEFUL AND ComrorTInG.—" By & 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by * 
careful application of the fine properties of well- 
selected A, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. — 
Civil Service Gazette.—Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps anp Co., Ltd., 
H pathic Chemists, London.”—Also makers 0 
Epps’s Cocoaine or Cocoa-Nib Extract: A thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being 4 
gentle nerve stimulant, supplies the needed energy 

















alifax, 


4906. Takina Puotocrapns, Sir H. Grubb, London. 


without unduly exciting the system.—{ABvT 
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“LIGHTNING TRAINS” ON THE NORTH 
BRITISH RAILWAY. 
By CHARLES Rovus-MARTEN, 

Ir has been the custom for a long time past to regard 
the North British Railway as a line “ wholly given over 
to ignoble pursuits and ruining itself with deadly in- 
dustries"—to quote a reputed Ruskinism. In other 


words, that great Scottish line is commonly regarded | 


as devoting itself to the purely non-sensational phase of 
railway work—to the dragging of heavy trains over steep 
gradients at moderate rates of speed, and not seeking to 
emulate the brilliant feats of high velocity which have 


shed such lustre on its chief Scottish rival, the Caledonian | 


Railway. : ; 

In some degree, no doubt, this estimate has been 
accurate. The North British line, not being called upon 
py the nature of its ordinary business for marvellous spurts 
of the highest speed, such as were absolutely necessary in 
the case of the Caledonian to enable its 1.54 a.m. train 
from Carliske—the most wonderful train that has ever 
run regularly on any railway—even to keep bare time, 
has not seen fit to waste its strength by doing what was 
not necessary. Nevertheless, when occasion called for 
energy the North British was not found wanting, as in 
the case of the ‘‘ Race to Aberdeen” in 1895, when the 
last three nights’ performances on the North British line 
would have reflected credit upon any railway in the 
world in such circumstances. 

And now, somewhat unexpectedly, the North British 
has once more been put upon its mettle. And once 
more it has stood the test well. But ‘ thereby hangs 

tale.” 

: Everybody who knows the East Coast route from King’s 
Cross to Aberdeen is aware that the conditions differ wholly 
from those which obtain on the West Coast and on the 
Midland route. In each of the latter cases there is an 
“end on” junction between the lines associated in the 
service. The North-Western begins at London and ends 
at Carlisle ; the Caledonian begins at Carlisle and ends 
at Aberdeen. Similarly, the Midland joins ‘‘ end on” at 





Carlisle with the Glasgow-South- Western, an1 the North 
British respectively. But on the East Coast, according 
to the arrangement in force until the current year, the 
Great Northern ran over 28 miles of the North-Eastern 
to get to York ; the North-Eastern ran over 57} miles of 
the North British to get to Edinburgh; and the North 
British ran over 38} miles of the Caledonian to get to 
Aberdeen. In the first and last of these cases, however, 
the junctions were merely “in a field,” at no particular 
place at all. The point of union between the North- 
Eastern and North British lines, on the other hand, is an 
“end-on” junction at the border town of Berwick, and 
at first sight it might seem a matter of course that the 
latter should work its own line from that point of union. 
An arrangement was made, however, so long ago as the 
year 1869 that the North-Eastern Company should run 
the East Coast trains right through to Edinburgh, the 
North British then taking charge and distributing the 
various portions to Aberdeen, Perth, and Glasgow re- 
spectively. 

Into the terms and conditions of this agreement it is 
not germane to the present article to enter. Suffice it to 
say that nearly three years ago the North British 
authorities came to the conclusion that it would be more 
convenient, more economical, and more creditable to 
work the trains on their own railway. Accordingly they 
gave six months’ notice to the North-Eastern Company 
to terminate the agreement of 1869. But the North- 
Eastern Company contended that under the statutory 
running powers held by them they had a right to insist 
upon working the trains as hitherto. Protracted litigation 
ensued, culminating in a judgment given by the House of 
Lords in December last, in substance to the effect that 
no specific legal rights existed on either side in respect 
of the matter in dispute, which was purely one for | 
mutual agreement, or for adjustment by the Railway | 
Commission. Reference to this Commission was accord- 
ingly made, but the North British Company declined 
to permit a continuance of the status quo until the 
decision should be given, and intimated that as, in 
the absence of any order or agreement to the contrary, 
they were entitled to run all trains on their own line, 
they would insist on doing so from the 14th January 
last, undertaking to maintain the existing time tables, 


| most convenient trains. 
| not needed for haulage purposes I obtained conclusive 


| and to carry on the service without the slightest diminu- 
| tion of punctuality or prejudice of public convenience. 

No doubt existed that this pledge could be easily 
fulfilled in the case of the ordinary trains which stopped 
at Berwick in the regular course. But the three fastest 
expresses—two down and one up—were not timed to 
stop at Berwick at all, but had to run the 124} miles, 
from Newcastle to Edinburgh, without a halt, the down 
trains in 143 min., or at the rate of 52°2 miles an hour, 
over a road by no means easy. The problem was :— 
Could this be done to time with an additional stop at 
Berwick, and with the delay of changing engines ? 

The North British Company replied without hesitation 
in the affirmative. They had perfect confidence in the 
ability of the fine engines designed and built by their able 
locomotive engineer, Mr. Matthew Holmes, and by his 


predecessor, Mr. Dugald Drummond, to perform satis. | 


factorily the new duty demanded of them. Indeed, I 
cannot help suspecting that the doubts expressed on this 
head were meant more or less as a humorous tu quoque to 
some reflections which had been cast on the North-Eastern 
engines as being indifferent ‘‘ hill climbers.” These reflec- 
tions apparently rested upon two facts :—(1) That two 
North-Eastern engines were frequently seen on trains of 
moderate weight leaving Edinburgh for the South; (2) 


that a relatively low speed was maintained by those | 
engines up the Cockburnspath bank—4# miles of 1 in 96. | 


But my personal investigations speedily proved the deduc- 
tions from both of these facts to be wholly fallacious. 
The second engine used on the up trains was not put on 
for the purpose of assistance, but simply because there 
were five more down trains than up in summer, and three 
in winter, consequently so many surplus engines had to 
be got back to Newcastle, and there being an objection 
to their running “light,” they were sent with the 
That the second engine was 


proof by my own observations. An express of normal 
weight left Edinburgh to time with two engines, and 
reached Newcastle ‘five minutes early. A week later 


train, if the Aberdeen and Glasgow contributions reached 
Edinburgh punctually, had to run to Berwick in 66 min., 
but, if they were late, might have to do it in 60 min. or 
less, so that the North-Eastern should get away from 
Berwick punctually, this being an essential condition. 
Could all this be done regularly, in the dead of winter 
and the dead of night? That was the problem for 
solution. 

By the courteous invitation of Mr. David Deuchars, 
Superintendent of the North British Railway, I made a 
number of test journeys to and fro between Edinburgh 
and Berwick. From these I select a few of the best, 
which I give in detail. I append also a diagram showing, 
| on a reduced but adequate scale, the gradient profile of 
| the section of the line on which the fast running took 
| place, also an illustration of the class of engine by which 
all the work was done—the identical engine, by the way, 
| which did some of the best runs. I may mention here 
| that the engines have cylinders 18 by 26, 6ft. 6in. 
| coupled wheels, 150 Ib. steam-pressure, 1262 square feet 
of heating surface (including 118ft. in fire-box), and 20ft. 
grate area, the weight on coupled wheels being about 
31 tons and the total weight of engine about 46 tons, or 
with tender 77 tons. The majority were designed and 
| built at Cowlairs by Mr. Matthew Holmes, a few by Mr. 
Dugald Drummond. The loads are in all cases exclusive 
of engine and tender. 

Some remark has been excited by the fact that in every 
case the North British Company used two engines for the 
fast night trains not booked to stop at Berwick, and it has 
been somewhat hastily inferred that this was because one 
engine could not run the train to time. The unwarrant- 
ableness of this inference is abundantly demonstrated in 
the sequel. On several occasions one engine took a load, 
much heavier than that of the night train, in less time 
than that allowed for the latter. The explanation of the 
double-engine running is very simple. The company 
stood absolutely pledged to run the trains to time. It 
was essential, therefore, to have such reserve of power as 
to place this virtually beyond doubt, and to avert any 
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the same train was divided. Each part was as heavy 
as that of a week previously, but was run by one engine, 
and in exactly the same time under identical conditions. 
This is surely conclusive. 


As to the slow speed up Cockburnspath, that is | 


acounted for in every case of many in my experience by 


the fact that the train was in good time, and therefore | 


had no need to burn coal wastefully in forcing the pace 
uphill, Berwick being easily reached before time, without 
a speed of 60 m.h. being exceeded downhill. 

It is clear, therefore, that no question of any inferiority 
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Miles ex Waverley Station, Edinburgh 


Profile of Section between Edinburgh and Berwick 


on the part of the North-Eastern engines arose at all, 
nor was it doubted by any competent judges that the 
North British engines would do equally well. The question 
was whether they could cope with the greatly increased 
severity of the duty imposed upon them through the 
delay involved in the stop and change of engines at Berwick 
having to be taken out of the fast time allowed for the 
through journey. Practically what was required was for 
the down trains to start from Berwick and run the 
574 miles to Edinburgh and stop there in 63 min., or in 


> 


less time if the train arrived late at Berwick. The up 





risk of punctuality being upset by any of the numerous 
trivial mishaps which may occur to the best engine, how- 
ever ably driven, and which thus may delay a train. The 
second engine was merely a reserve of extra power in 
case of need. 

The engines generally employed in this particular 
service have been Nos. 213, 215, 216, 477, 479, 486, 633, 
634, 639, 640, 641, and occasionally a few of the class 
otherwise identical but having 7ft.. coupled wheels— 
instead of 6ft. 6in.—viz , Nos. 595, 596, 598, and 603. 
These latter, however, were not run on any of the trains 
which I tested. 

On one occasion when I was with the train it was 
heavily handicapped by a late arrival at York, owing 
to a signal stop at Potter’s Bar, and several bad 
slacks for relaying, the departure from York being 
consequently 15 min. late. The load was approxi- 
mately 170 tons. One of Mr. Wilson Worsdell’s fine 
7ft. coupled engines—cylinders 19in. by 26in.— made 
up 34 min. of the lost time, running to Newcastle 
in 91} min. Darlington (44 miles) was passed in 
483 min. Another engine of the same class made 
up 3} min. more to Berwick, running the 67 miles in 
733 min.; but there were station delays, and even this 
gaining of time left the train still 10 min. behind when 
the final start was made from Berwick. The times are 
given by my watch, which was slightly fast as compared 
| with the North British clocks. 
| An excellent start was made up the long ascent of 1 in 
| 190 from Berwick to Burnmouth, the 54 miles being 
| covered in just over 74 min. Then came the few miles of 
| level and down hill—always a welcome ‘“ breathing 
| ground "— along which the train sped merrily, attack- 
|ing the subsequent seven- mile climb of 1 in 200 to 
| Grants House at such high speed that the nine miles 
| from Ayton to that point were run in only one second 
lover the even 9 min., and Grants House—16} miles 
—was passed in 18 min, 24 sec. from the Berwick start, 
| an admirable performance. Then came the twelve-mile 
| descent to Dunbar, the first 43 miles at lin 96. Here 
the speed was very high, thus affording a good opportunity 
of noting the remarkable steadiness and smoothness of 
| the running at such velocities. As in all my other ex- 
| periences with good rolling-stock on a good road, the 
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ease and steadiness were greater at 80 miles an hour 
and upward than at any of the lower speeds. Passing 
Dunbar by the avoiding fast-road, the speed was reduced 
for some special reason to 15 miles an hour, this 
being the only instance in which it was done. It caused 
aloss of fully two minutes. All my other experiences 
showed that the slackening was quite unnecessary in 
ordinary circumstances, and its occurrence in this case 
was unfortunate as spoiling what would otherwise have 
been a “record” run on that line between these points 
from start to stop. However, our speed being gradually 
recovered, some very rapid travelling was done, the 23} 
miles from passing East Linton to the stop at Edinburgh 
beingcoveredin 22 min.1sec. Inspite ofthe Dunbar check 
the drivers made up fully five minutes, and stopped at the 
Waverley platform only five minutes’ late, according to 
the station clock, which, as I have said, was slightly 
slower than my watch. Thus the distance of 57} miles 
from Berwick to Edinburgh had been run in 57 min. 49 sec., 
a very good performance. The “log” is appended. 

In the other trip of this same train which I have 
selected as an illustration, and of which I give the “log,” 
the departure from Berwick was made with absolute 
punctuality by station time, and there was no slackening 
at Dunbar. The engine had, therefore, a relatively easy 
task in hand, and the speed was not quite so high as on the 
former occasion. Grants House was passed in 18 min. 
52 sec. from the start, and the descent to Dunbar occu- 
pied a few seconds longer than before, but the speed on 
the latter portion of the run was almost exactly the same 
as on the previous occasion, the 23} miles from East 
Linton taking just one second longer, viz., 22 min. 2 sec. 
The speed continued very high past Portobello, and the 
bank of 1 in 78 of the St. Margaret’s was “‘ rushed ” with 
such vigour that the train was brought to a stand 
by signal afew yards outside the Waverley platform, 
exactly three minutes after passing Portobello. It was 
noticeable that, notwithstanding the great velocity, the 
reverse curve at Portobello was rounded with most satis- 
factory ease and smoothness. The time for this run to 
the stop just outside Edinburgh was 57 min. 21 sec. 

In view of the actual experiences, therefore, of those 
two runs, it was evident that the distance could have 
been covered in 55 min. from start to stop, had it been 
deemed desirable to do so. What was done was accom- 
plished with perfect ease, safety, and comfort. 


LOGS OF RUNS. 
Fast Night Express—Down. 


Actual time. 








Distance ex 








Berwick. Setiene. | Load 170t. | Load 168 t. 
| 2 engines. | 2 engines. 
miles ch. 
— Berwick . ... dep| 6 24 2 | 6 13 29 
6 42 | Burnmouth... ... ... ...pass}; 31 40 21 30 
Se | Agee ees, cee | Ct eee 
ED ee Ve ks ke ee oe ge ee 
16 22 | GrantsHouse ... ... ... ,,| 4226 | 3221 
21 2 | Cockburnspath ... ... ... ;, 46 35 | 36 40 
as 62 | tek 2k kw. ks, gp 48 39 | 38 48 
a a ee eer 52 39* | 43 7 
ot 2 | Meee. 8k 8 ks 59 50 48 48 
86 42 | East Fortune ... ... ... 5 | 7% 228 51 23 
oie. 2a een 5 8 | 54 
44 22 | Tomeeiidey... .... ... <... 5 9 15 58 37 
48 2 | Prestonpans ict con. cae dae 1248 |7 2 5 
Dt 2 i ok ee ce 15 18 4 42 
52 68 | New Haile... .. ... ... 5 16 57 | 6 24 
53 69 | Joppa... ... . ve 1746 | 718 
54 42 | Portobello ... aes ee 7 50 
57 42 | Edinburgh ... . arr| 7 21 51 | 7 10 50+ 











* Slackened to 15 m.h., causing 2 min. loss, 
+ Stop by signal just outside station. 


Fast Night Express—Up. 





Actual-time. 
Distance ex 











Edinburgh. | er Load 218 t. | Load 195 t. 
| 2 engines. | 2 engines, 
miles ch. | 

- Edinburgh ... ... .... ... depj1l1 2110 {11 17 17 
3 0 | Portobello ... -) apeisl 2548 21 30 
edge 0 SS ee meron 25 50 22 16 
4 54 | NewHailes.. .. .. ... »,| 2645 23 30 
6 40 | Inveresk oo. 1. yy | 28 48 25 34 
= | PO ks sk yg : 47 = = 
3 | Longniddry... ... ... ... 5 25 7 
‘oie... 2") aa| ae 
2. 600 CU} Bask Porteme. a... -.. «cs 42 25 39 50 
23 40 | East Linton... .. ... ... 5, 44 54 42 33 
we EO SS ane 50 8 47 51 
et de OS eee 54 57 52 29 
36 40 | Cockburnspath... ... ... ,, 58 0 55 40 
41 20 | GrantsHouse .. .. ... ,, 12 432 12 233 
Oe PN OE 5655. 52655, wiewh igs 9 50 7 23 
LE 2S eee eee 317 10 50 
52 © | Barnmouth... ... ... ... 55 14 35 12 29 
57 42 | Berwick , . arr/12 19 59 (1219 4 





Turning now to the corresponding up train, the 
11.15 p.m. ex Edinburgh—also timed not to stop at 
Berwick —a certain difference in the character of the work 
to be done is noticeable. A bank of 1 in 96 for 4} miles 
has to be climbed, but on the other hand three minutes more 
time is allowed for the journey. Picking out two of my 
best runs with this train, I find that in one instance the 
load amounted to 213 tons. Two engines, as in the case 
of the down train, were employed. A capital beginning 
was made, Dunbar being passed in 28 min. 58 sec. from 
the start (29} miles). Then came the climb up the Cock- 
burnspath bank, and this too was very smartly per- 
formed, the final 4} miles of 1 in 96 being ascended in 
64 min., the speed never going below 40 m.h. Grants 
House (41} miles) was passed in 43 min. 22 sec. The 
subsequent descent to Berwick was made at quite moderate 
speed, the 16} miles to the stop occupying 15 min. 27 sec., 
and the whole run was completed in 58 min. 49 sec. 

In the second case the load was lighter, 195 tons, but 
the train left punctually, and so there was no object in 
hurrying. Consequently the 41} miles to Grants House 


16} min., the total run being completed in 61 min. 47 sec. 

The official records, kindly placed at my disposal by 
Mr. Deuchars, show that in one case the up journey was 
done in just 58 min., but with a far lighter load than that 
which the engines had to draw on any occasion which 
came under my personal notice. 

It may be interesting here to note the way in which 
the journey from Newcastle to Edinburgh and vice versa 
was performed under the present composite conditions 
of a North-Eastern engine to Berwick, a stop and change 
of engines there, and a North British engine thence. On 
one of these occasions, when I personally observed the 
working, the journey of 124} miles was accomplished in 
131} min. running time, the North-Eastern engine run- 
ning from Newcastle to Berwick in 73? min., and the two 
North British engines from Berwick to Edinburgh in 
574 min. On the up journey the distance of 124} miles 
was travelled in just 134min. from first start to final stop, 
with the extra stop in the middle. I have no records of 
similar work with equal loads when the runs were made 
without the Berwick stop. So at least there has been no 
falling off. On other occasions when I travelled by these 
trains the times were slightly slower, but were in every 
case well within those set down in the working tables. 

Next I come to a somewhat different class of work. 
The up and down day expresses, commonly known as the 
Flying Scotchmen, also the afternoon corridor dining car 
expresses, are allowed much more time between Berwick 
and Edinburgh, viz., 77 and 76 minutes respectively 
down and 72 minutes up. But the loads on those trains 
are as a rule greatly heavier; and in every case which came 
under my own notice only one engine was used, while in 
several instances time had to be made up, owing to late 
arrivals from North and South at the respective starting 
points for those particular trips. 

From numerous journeys I select two by the down 
**Scotchmen” and two by the up “ Diner” for special 
illustration, and the logs are appended. It will be 
observed that in each case the former arrived at Edin- 
burgh considerably before time. In one of these in- 
stances the arrival was 7} minutes early by station 
clock, in spite of 35 minutes being lost through a signal 
stop at St. Margaret’s, just at the foot of the 1} mile 
bank of 1 in 78. Thus, but for this delay, the train 
after leaving Berwick punctually would have been in 
Edinburgh 11 minutes early, with a 234-ton load drawn 
by only one engine. A comparison of the two specimen 
runs is interesting. It will be noticed that Grants 
House was reached in almost exactly the same time in 
both cases, but that in the second case the 12-mile 
descent thence to Dunbar was done nearly two minutes 
quicker than the other, and this greater swiftness con- 
tinued as far as Drem. Then came some remarkably 
even travelling of the two trains all the way to Porto- 
bello, where in the second case a signal slack first, and 
then a dead stop, to some extent spoiled what was 
otherwise a most creditable run. 

LOGS OF RUNS, 

Day Express—Down, 


Actual time. 
































Distance ex} , |--—- 
Berwick. | Stations. | Load 210 t. | Load 234 t. 
1 engine. 1 engine. 
miles ch. | | 
— | Berwick ... ... dep} 5 16 47 | 5 14 58 
5 42 | Burnmouth... ...pass} 2740 | 25 31 
Se TAR sis sn! cas: * os aoe hg 29 30 | 27 30 
SR PN Solis: ans, land, ona, ane 83 52 | 31 47 
16 22 | Grants House ... ... ... 4; 40 29 | 38 37 
21 2 | Cockburnspath ... ... ... 45 45 40 43 35 
Soe ENO cos) es isso. seas ge 48 21 45 38 
Te ERD each diem Sonn eeh Bh 53 13 19 47 
ee ee ee ee 59 23 | 55 33 
36 42 | East Fortune sia) Kai gg: Se. he 
CO tS ok ad hs. eens 5 22 |6 1 24 
44 22 | Longniddry... ... ... ... 5,| 1030 6 35 
48 2 | Prestonpans eae: Eapeae weet ae 1428 | 10 34 
Sl 2 i Tawerwsk © cca. ce -- 35 1 Lee | Tee 
52 68 | NewHailes.. .. .. ... ,,| 1920 | 1529 
i ade Di... |. rr reer 2020 | 16 29 
DE 4S) 1 OD xcs Ge aes ie), atdre 
57 42 | Edinburgh ... . arr! 6 25 23 | 6 24 24+ 
* Slacked by signal. 
+ Stopped by signal at St. Margarets; lost 3} min. 
Afternoon Corridor Express—Up. 
D Actual time 
istance ex . — 
Edinburgh. Stations. Load 280 t. | Load 229 t. 
lengine. | 1 engine. 
miles ch. 
- Edinburgh ... ... dep} 220 2 | 2 20 15 
3 0 | Portobello ... ...pass}| 2424 | 24 54 
BBO. FANN: case 3s sce opr Wea ee 25 37 
4 54 | NewHailes... ... ... ... 5, | 2612 26 40 
6 40 | dover ... 00 1a kn gg] “Soe 28 58 
9 40 | Prestonpans ee eee 31 30 32 12 
13 20 | Longniddry... ... ... ... 5, | 85 29 36 18 
BE OR SR eee aes ass ones ae ge 40 8 41 0 
21 O | EastFortune ... ... ... 5,| 4251 43 49 
23 40 | East Linton... ... ... ... 5,| 45 34 46 32 
20 ae | Danbern. ok ee wet gp | 52 6 
bo OO | Tomerwick 2... ... «+ se 55 42 57 8 
36 40 | Cockburnspath ... ... ... ,,| 5840 | 3 013 
41 20 | GrantsHouse... ... .. ,|}3 7 9 9 28 
A620 | Heeb. ass, ne emu ho eee 15 0 
ae EC: "anne Rec (ames 18 40 
$2.) -\ Ramoatss o.. eee gh a 20 20 
57 42 | Berwick Gheciesee arr) 3 22 39 | 3 26 14* 





* Slackened by signal outside Berwick ; lost nearly a minute. 


But one of the most interesting performances was that 
of the 2.20 up “diner.” With a load of 230 tons, drawn 
by one engine, this train left Edinburgh punctually, and 
passed the station clock at Berwick exactly ten minutes 
before the due time, coming to a final stand in 62 min. 
37 sec. from the start. It may be noted that the engine 
ascended the 4} miles from Cockburnspath to Grants 
House, mostly at 1 in 96, in 8 min. 29 sec. with that 
heavy load, the speed never falling below 29 miles an 





took 45} min., and the 16} miles thence to Berwick 


hour, and ran the following 16} miles to the Berwick stop 





in 15} min. Such work as this reflects the utmost 
credit on Mr. Matthew Holmes’ fine engines; and 
a full share of praise must be awarded to th 
drivers and firemen, who have entered throughout 
into the spirit of the enterprise with the utmost 
enthusiasm, and have grudged no labour to maintain 
the honour of their chief, of their engines, and of their 
railway. Nor must it be forgotten that such work would 
have been impossible but for the admirably complete 
arrangements made by Mr. Deuchars, at the head of the 
running department, and by Messrs. Paton and Aitken 
the respective stationmasters at Edinburgh and Berwick 
loyally and ably supported by their colleagues and sub. 
ordinates. Everything went with clockwork regularity 
and the result has been a distinct ‘feather in the cap” of 
the North British Railway, 








SEPARATION OF OIL AND GREASE FROM kx. 
HAUST STEAM. 


AT tha meeting of the American Society of Heating and Venti. 
lating Engineers, Mr. William J. Baldwin, M.E., presented a papor 
upon the separation of oil from exhaust steam, in which the author 
first described the manner in which oil is conveyed by steam both 
in the globular form along with small drops of water and in the 
form of vapour when oils are partly volatilised by ths high tem. 
perature of the steam. The author expressed the opinion that if 
the steam pipe be enlarged sufficiently so that the velocity of steam 
is greatly reduced, the oil held in suspension would fal! into g 
pocket if a suitable one was provided, while the volatilised oi] would 
pass out through the exhaust pipe whatever the velocity of the steam 
might be. Mr. Baldwin went on to say that an increase of one or 
two diameters in the pipe will not reduce the velocity of the steam 
so as to have any appreciable effect on the amount of water that 
it is carrying forward. The enlargement must not only be great, 
but must be of some considerable length, and a change of direc. 
tion in the current is also necessary. A small bulb in a pips of 
two or three diameters greater than the pipe itself does not appre. 
ciably lessen the velocity of the steam through the bulb, nor will 
a change of direction take place without gratings or deflectors, and 
the heavy particles such as water or oil are thrown like shot across 
the chasm and into the tube beyond where they are taken up and 
carried forward the same as through a simple fitting or valve, 

‘*A study of the question convinced me that there was no 
gps we use in trying to separate oil from steam by what might 

called mechanical means, such as straining or deflecting, or 
hanging so-called condensing or roughening surfaces within bulbs, 
unless, indeed, the bulbs had comparatively enormous diameters 
or bulk, so that the separation was ~ settlement, and it was found 
that when they had these great diameters it was not necessary to 
place any kind of obstruction device within the bulb except water 











to intercept the liquid oils, It was found that it was only necessary 
to change the direction of the steam by a simple elbow, so that 
the heavy particles of the water and oil would be carried vertically 
downwards, that they might be thrown against the surface of the 
water held in the bottom of the bulb, where it was found that the 
water and the oil both remained. 

‘Tt was also discovered that the lighter oils could be caught and 
held in the apparatus by an arrangement of dams. A constant 
water-level is formed and also means of blowing off the device. 
It was remarked that when steam and oil were projected on the 
surface of entirely clean water the entire absence of oil Wa notice- 
able from the surface of the water in the receiving tank, but that 
when oil accumulated on the surface of the water a slight appear- 
ance of oil showed itself in the receiving tank. This led to further 
thought and development in the matter of the bulb, When watch- 
ing the action of the exhaust steam on the surface of the water it 
was noticed that at the moment when the puffs of the exhaust 
steam entered the bulb a clear space became visible on the surface 
of the water. The oil receded sidewise, exposing the surface of 
the water for the reception of the oil and condensed water that 
was coming with it, but that it instantly closed in between the puffs 
of the engine, exposing an oil surface again, and thus alternating 
oil and water, until the oil accumulated to such an extent that the 
clear spot on the surface gradually became smaller, and thus im- 
paired the efficiency of the extractor, oil apparently not being as 
good a surface to deposit oil on as water. This led to the con- 
struction of oil dams within the bulb, shown at E in the illustra- 
tion, the upper edges of which dams are slightly above the water- 
level of the apparatus, and their depth about 3in., with a high 
dam at D to prevent the return of the oil over the surface of the 
grating formed by the low dams E. 

‘It was found that in practice with this arrangement the 
surface of the water at E was depressed, and that the general 
movement was towards the high dam D, under the Jower edge 0 
which both oil and water passed, the oil accumulated at U, and 
the water returning in an under current again at the lower level 
just under the edge of D to fill up the space between the grating 
formed by the dams E E. This water is thus kept continually 
clean and ready to receive each deposit of grease, and it has been 
found by actual practice that the lighter oils are condensed by the 
contact with the water, so that the process within the separator 1s 





akin to what one may call ‘ washing the steam.’” 
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Marcu 12, 1897. 

THE PROGRESS OF THE GREAT WESTERN 
RAILWAY. 

Nor for many years past has the Great Western Railway 
Company had so many schemes on hand as now. Newspaper 
readers, diligent in the reading of railway paragraphs, have 
peen familiar during these last few years with items of news, 
detailing, more or less correctly, the different accelerations of 
West of England traffic, but they have known nothing of the 
means by which these quickenings of the service have been 
made, nor of the works now in progress by which even better 

rformances will be possible in the near future. From being 
“as it was for many years—the most conservative and least 
progressive of the great railways of England, the Great 
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be very successfully accomplished, the present distance of | 
thirty-four miles being shortened to twenty-six. in | 
in time will be even greater than this would seem to imply, 
for the line will be double throughout, and will not be subject 


| to the delay incidental to being mixed up with main-line 


traffic. 

The journey to Oxford and places beyond will be also de- 
creased in some slight degree, and the services between the 
University city and the metropolis will doubtless be con- 
ducted vid High Wycombe and Prince’s Risborough in future, 
instead of, as at present, by the Reading and Didcot route. 
In connection with this railway, junctions and loops are pro- 
posed between Uxbridge, Denham, and Rickmavsworth, 
giving communication to the North-Western system at the 


The gain | 





Westbourne Park was designed to fill. Westbourne Park has 
never answered its purpose, and both the disposition and the 
value of the property outside that station, together with the 
proximity of the Metropolitan Railway, render it quite 
impossible that it should ever be enlarged to its proper size. 
Reading at present is one of the great converging points of 
Great Western traffic. To that hoary and inconvenient 
survival among railway stations come trains for and from 
the West, the Midlands, and the Berks and Hants line, 
and the whole of. this traffic has had ever since the opening 
of a station here, to be worked from a single platform. 
Reading has been patched and tinkered at different times, 
but now the company seems to be rebuilding it in earnest, 
in view, perhaps, of that not very distant day when the 
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Western has, indeed, of late years become remarkably alert. 
The strenuous competition which the South-Western 
Railway has brought into Devon and Cornwall has at last 
waked the “sleepy giant,” and the effects of that rousing 
are even now beginning to be felt. 

When we think of the Great Western Railway, our 
thoughts go naturally enough, to that oldest part of its 
system which is, even at this day, known as the “ main 
line,” although districts equally lengthy, and perhaps even 
more important, have been opened up in different parts 
of England long years past, until the Great Western terri- 
tory extends up through the Western Midlands, Wales, and 
Birmingham, on to Chester. It is, indeed, on the main line, 
from Paddington to Penzance, that most of the energies of 
the management are and have been concentrated for some 
time past, with the results, already largely accomplished, of 
bringing the Great Western as regards permanent way and 
station accommodation, together with its train services, 
thoroughly up to date. We spoke at some length in Tur 
ENGINEER of February 19th of the rebuilding of the Cornish 
trestle viaducts, and occasion now offers of recounting 
something of what else has been done of late, and what is 
doing elsewhere on the system. 

Among the new Bills put forward by the company in the 
present session that of the proposed Great Western new line to 


GREAT WESTERN RAILWAY—NEW LINES AND CONNECTIONS 


High Wycombe more nearly affects Londoners than any other, | 


opening up as if does an entirely new suburban district, and 


one which has hitherto had little or no railway accommoda- | 
tion, The proposed new line will start from a point near Old | 


Oak Common, the northerly continuation of Wormwood | 


Scrubbs—a point alittle over two milesdistant from Paddington 


terminus—where the West London Junction signals are | 


situated, and will proceed to High Wycombe byas direct aroute 
as can be found compatible with the needs of the towns and 
Villages dotted over this picturesque portion of the home 
counties, Hitherto, of course, the journey has been by way 
: Southall, Hayes, West Drayton, Langley, Slough, Taplow, 
Maidenhead, Cookham, and Bourne End, to Wooburn Green 
and Loudwater. The new line will, however, pass through 
quite a new line of country, and will necessitate the building 


of a number of new stations, of which the first will be that of | 


Twyford Abbey, north-west of Acton. 
ne at Greenford, for the hamlets of West End, Green- 
pie pos Northolt; and the succeeding one, at Ruislip, will 
rk e : so for what has hitherto been the remote village of 
z énham. The remaining stations are those of Denham, 
5 ina 8 Cross, and Beaconsfield. 

ientd ae to largely benefiting the places already men- 
ants © new line will afford a convenient alternative route 
jh rom such favourite up-river resorts as Great Marlow, 
the —_ = Bourne End. For this purpose a curve in 
Rees a bn been . rovided for at Loudwater between 
p= — eld and Hig Wycombe. But these advantages 
Sate nd incidental, the main object being to shorten the 

etween High Wycombe and Paddington. This will 


The next will be | 





latter place. It is said—although the project has not been 
yet officially published—that the scheme for the High 
Wycombe line is part of a projected shortening of the Great 
Western route to Birmingham. Precisely how this is to be 
done, however, we are not informed, and the Paddington 
officials disclaim any certain knowledge on this point. The 
shortened route will however come, since in these days nearly 
all the great trunk lines have entered into such keen compe- 
tition for a share in the lucrative traffic between London and 
the busy manufacturing districts, the collieries, and the 
crowded populations of the Midlands. It is probable that 
such a line would go through Aylesbury, with connec- 
tions at Verney Junction, which bids fair to become a great 


Bristol and South Wales traffic will occupy the route vid 
Swindon, to the entire exclusion of the West of England 
service, which will go by the Berks and Hants route, through 
Newbury and Hungerford, to Westbury and Frome, joining 
the existing main line again at Taunton. This route would 
be extremely advantageous to the Great Western in several 
ways. It would reduce the distance between London and the 
West by nineteen miles, and would utilise a line of railway 
which, it has always been understood, has been singularly 
unproductive. Moreover, it would greatly aid the company 
in its competition with the South-Western’s route to Exeter. 


| The two short connecting links on this route, which alone 


remain to be completed to furnish this fine alternative route 
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GREAT WESTERN RAILWAY—NEW 


meeting place on the rival routes to the Midlands, and thence 
by a new line to near Banbury. 

_ Were this project completed—or rather, let us say, when 
it is completed, with the several others under way—a new 
exchange station would have to be provided, and already 
rumour has been busy with fixing its site. One newspaper 
has—without authority, we may be sure—fixed it at Castle 
Hill, Ealing, because a loop line is shown to that from the 
new High Wycombe branch at Greenford Station. A 
moment’s consideration will, however, show that wherever 
such a station should be placed, certainly it should not be at 
Castle Hill, but at the point where the High Wycombe branch 
will start off from the main line, at or near the West London 
Junction. There, where all the present or projected lines 
run into one, should be that interchange station whose place 








L'NES 


fully equipped, are soon to be begun. For many years past 
they have figured on Great Western maps as “ lines author-. 
ised and in progress,” but now inquiry at Paddington elicits 
the information that they are shortly to be put in hand. 
The portions referred to are those from Start, near Wood- 
borough, to Westbury, and from Castle Cary to Langport. 
The country is an easy one, lying, as it does, for the first link 
to be completed, in the valleys of the Frome and Kennet, 
and for the second part along the almost dead levels of the 
southern border of Sedgemoor, and through the Isle of 
Athelney. The cost, therefore, should beinconsiderable. To 
it, however, must be added widenings here and there of the 


| existing line, and a certain amount of overhauling on the 


whole route, to fit it for express services; while it must not be 
forgotten that the several new stations on the way, for un- 
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important agricultural districts, will not be a source of much 


revenue, 


The opening of the Severn Tunnel in 1886 gave a great in- 
crease to Great Western business in all directions, and, in 
h to London 
cheaply and expeditiously. It still, however, has to come by 
a somewhat indirect route, by way of Pilning, Bristol, and 


especial, brought South Wales coal thro 


half an 


markable feature of this railway was the ease with which the | for whenever t 
Act was obtained, the project being entirely unopposed, an | 


unexampled circumstance for so important a line. 


There will be seven stations on this new route; none, how- 
A reference to the accompany- 
But, although the 
villages through which this new line goes are unimportant, 
the works to be undertaken cannot so lightly be dismissed, 
for in the course of the 334 miles to be run through the 
Cotswolds have to be pierced, and three tunnels and four | 
The longest tunnel, between Badminton and 
Chipping Sodbury, will be 24 miles in length, the other, near 
The longest viaduct, 
that of Huckford, will be 230 yards, and will be situated near 


ever, of any great importance. 
ing map will show the names of them. 


viaducts made. 
Alderton, being a quarter of a mile. 
Winterbourne. 


The company will press this railway forward as speedily 
as possible, and the works, having been already let, 
The cost will 
probably be a little over £1,000,000. The ruling gradient 
will be the easy one of 1 in 300, and the minimum curve of 
one mile radius. The line will, therefore, be practically level | works here are particularly heavy, including the rebuilding 
In connection with this line, loops will be | of four viaducts, the widening of deep cuttings in shale, 
| slate, and granite at Probus Box, and several deviations. 
In view of possible drainage resulting from the railway | Two tunnels—Buck’s Head Tunnels, Nos. 1 and 2—occur 
has | here, and we understand that, in altering the line, No. 2 
extended its water-main from Old Sodbury to Chipping | will be avoided altogether, the deviation being as much as 


will be commenced in three months’ time. 


and straight. 
provided with the Midland Railway at Yate. 


works, the West Gloucester Waterworks Company 


Sodbury. 


From here, in our progress westward, there is nothing in | 


the way of new lines until South Devon is reached. It, 





Old travellers by the Great Western who revisit its route 
to Cornwall now-a-days will miss many old landmarks and 
They will also miss the 
long stops and waits at the different stations below 
Totnes, between which was until the last few years only a 
They will look in vain, after passing Brent, for 
| Kingsbridge Road Station, and will find instead the unfamiliar 
Bath. As a necessary pendent, therefore, to the tunnel, the | nameof Wrangaton. The following two stations of Ivybridge 
Great Western directors have procured an Act for a new line | and Cornwood have been rebuilt, as also have the old viaducts, 
from Wootton Bassett, the next station below Swindon, to | Plymouth Station, however, retains its old familiar appear- 
Patchway ; a line which, under the title of the Bristol and | ance, and remains, what it has ever been, a disgrace to the 
South Wales Direct Railway, will give a quick route through | Three Towns. There is talk, even now, of rebuilding it, and 
for the — of South Wales, saving rather more than | the Great Western Company has purchased a considerable 

our on the shortened run of eleven miles. A re- | amount of Property for th 


some well-remembered names. 


| single line. 


e work is decided upon. 


| Billacombe, Elburton, Steer Point, and Brixton. 


| Devonport, and Stonehouse will be opened up. 


| entirely new, as also is that of Burn 


| steep banks—in some places 1 in 50— ed down. 


| 100 yards north of the present road. 





Cg HARPER 
Tauren . 


i) 


NEW STATION, TAUNTON 


several stations on the way from Paddington. 


construction on this part of the line—that of Twyford—was, 


in connection with the widening here, a costly affair. Reading 


new station will have four platforms each 1200ft. in length, 


together with a bay for the Basingstoke branch, and a 20ft. | 


wide subway will be provided. The roofing will be of the 
familiar verandah type. A new goods station has just been 
completed. It is understood that before the works here are 
finished they will have cost over £150,000. Although such 
a thorough rearrangement is taking place here, the officials 
speak well of the single continuous platform, and state that 
no accident has ever occurred at Reading. 

Bath Station was rebuilt in the autumn of last year. In 
its old covered-in form it will remain familiar to many. 
The curious wooden roof, a relic of very early Great Western 
days, has been taken down, and verandah roofs now cover 
the lengthened platforms. Below Bristol, whose fine joint 
Great Western and Midland station at Temple Meads is still 
one of the best examples of railway stations extant, the old 
wayside stations nearly all remain, the junctions and the 
larger ones, however, having generally been renewed. 

Taunton Station was largely altered last year, and now 
enjoys the distinction of being the longest on the Great 
Western Railway, being, indeed, very little short of a quarter 
of a mile long. The alterations at Taunton were very ex- 
tensive, additional room having to be provided for the Ilfra- 
combe and Barnstaple and Minehead traffic, which of late 
years has wonderfully increased. These branches are accom- 
modated with platforms of their own at a western extension 
of the original station, while the Chard and Weymouth trains 
start from a lengthy continuation to the east. These exten- 
sions have “umbrella” or ‘“‘mushroom”’ roofs, while the 
main building retains its over-all roof of iron and glass. The 
station immediately preceding Taunton—that of Durston 
Junction, where the Yeovil and Weymouth branch goes off— 
has been very handsomely rebuilt. Downwards, through 
Devon, not mueh has been accomplished. St. Thomas 
Station, Exeter, is still there, and the old wooden structure 
at Starcross remains. Teignmouth Station, however, once 
the worst in Devon, has at length been entirely remodelled. 
At one time it vied with Gower-street and Portland-road 
Stations for gloom, for a tunnel opened at either end of it, and 
the building itself was a mass of blackened timbering, with a 
covered-in roof, nearly all wood. Some years ago the tunnels 


were opened out, and last year saw the completion of a 
handsome red-brick station, with a light iron and glass roof 
covering the platform. 


All the | 
stations down to Reading are modern, as also are the river- 
side stations of Pangbourne and Moulsford. Reading, of 
course, is the great example, although the most recent re- | 





Carkeek, of Truro, had the contract, which included the 
making of an extensive series of sidings on a made bank on 
the down side. The Great Western should certainly retain 
the affections of Cornishmen, gained many years ago, when 
the company so spiritedly constructed or financed a series of 
railways in the Duchy on whose working a dividend was 
always problematical, not only in face of the costly nature of 
railways in this peculiarly difficult country, but also in view 
of the not very heavy revenue to be expected, either on 
account of passengers or goods ; whether general goods, fish, 
or minerals. 

The enormous sums of money expended here have not, 
however, been wasted ; for, although, with the ruin of the 
tin and copper mining industries, consequent upon foreign 
and colonial competition, the carriage of those metals has 
become an item scarce worth consideration, and although the 
population of Cornwall has for the last twenty years been 
steadily and very largely decreasing, the Great Western has 
found its account in the cultivation of the tourist traffic, 
which is now every summer, and indeed to a great extent in 
winter, increasing by leaps and bounds to the picturesque 
resorts in the West. During the last three summers the ex- 
cursions which the Great Western has run to Devon and 
Cornwall every Saturday have very often had to be run in 
duplicate, and not infrequently a third heavy train has been 
made up during last year’s excursion season. It was to 
exploit the tourist traffic that the short branch of 4} miles 
was opened from St. Erth to St. Ives in 1881; and now the 
company is about to appropriate £112,220 for the building of 
a new railway to that rising seaside resort on the north 
coast of Cornwall, Newquay. This, however, will be chiefly 
for the benefit of Truro and West Cornwall folk, for New- 
quay is already reached by the tourist along the branch from 
Par. It will be nearly twelve miles long, and will consist of 
a single line of rails. The works to be undertaken will be, 
as may be judged from the estimate of cost, extremely light. 

Little now remains to be done below Truro, on the way to 
Penzance, for nearly all the doubling has recently been com- 
pleted. Scorrier and Camborne stations have recently been 
rebuilt; the others, with the exception of Carn Brea, are 
adequate for the small places they serve. 

As regards miscellaneous works on the system, the com- 
pany is about to double the recently acquired lines in the 
Vale of Llangollen, Corwen, and Bala, and is making 
provision for additional station accommodation at Ruabon 
and on the North Wales routes. Nearer London, the Henley 
branch is being doubled, while the Berks and Hants line is 
being doubled between Savernake and Stert. Improvements 
are also being introduced in the laying of the permanent way, a 
new type of bullhead steel rail having been adopted, of 32ft. 


e necessary extension in readiness 


A new line, the South Hams Railway, is in course of 
| construction just outside Plymouth, starting from Mount 
| Gold Junction and going to Pomphleet, a short section now 
| worked by the South-Western. It will continue to Yealmpton, 
| seven miles distant, with stations on the way at or 
By this 
| line & new suburban district for the three towns of Plymouth, 


Coming into Cornwall, the determination of the Great 
| Western to remodel its line to Penzance is very evident, not 

alone in the rebuilding of the viaducts, but even, in some 
| places, going so far as setting out the line afresh. Menheniot 
| Station has been rebuilt, and new platforms have been pro- 
| vided at Liskeard; while Lostwithiel Station is almost 
ow, from which 

point, westwards, the line is now being doubled. From here 
| to Grampound Road and Truro is at present a succession of 
| busy scenes, the road being straightened, and the extremely 
The 


Arriving at Truro, we find the station there, which used to 
be of the same type as those of Teignmouth and Newton 
therefore, becomes of interest to record what has recently | Abbot, just rebuilt, and in much the same style as tho 
been done in the way of rebuilding and remodelling the | rebuilding of Bath and Teignmouth new stations. Mr. Arthur 


— 
length, 92 1b. to the yard, as against the 108 lb, 
the London and North-Western. Thirteen gs by 
the rail length, with a space between of 2ft, 6hin., as 80 to 
2ft. 1lin. as previously laid. This gives an appreciable'e : 
cost ay! mile, but the engineering staff are satisfied haan 
worth the extra expense in lessened cost of maintenance = 
In midst of all these many doings, the once projected 
short-cut railway from Newnham-on-Severn, or Awe os 
Stonehouse in Gloucestershire, seems to have been aban 
doned, for nothing can now be learned of it. This line woulg 
have done for Hereford and places beyond what the Seve : 
Tunnel is now doing for South Wales, for it would haye py 
off the detour by way of Gloucester. At present, however, th 
Great Western directors, as will already have been seen, ha : 
plenty of other projects to think about, sit 








THE WORK OF MINING AND METALLURGICAL 
SOCIETIES IN 1896. 


ConsIDERING the significance of our mining and metallur. 
gical operations and interests, it is interesting to note the 
work of those institutions which direct and chronicle the 
progress and status of these important industries, 

Taking first the Federated Institution of Mining Engineers 
of which the objects are to promote a more general recog. 
nition of the status of mining and metallurgical engineerin 
as scientific professions; to supply information to the Govern. 
ment upon the practical requirements of legislation affecting 
these professions; and to promote the advancements of the 
sciences of geology, mining, metallurgy, engineering, ang 
their industrial applications, by the interchange of opinions 
by the reading of communications from members and others, 
and by discussions. Everybody will admit that these objects 
are not alone praiseworthy, but are also of great value and 
importance in connection with our industrial and commercia] 
prosperity. It is, therefore, exceedingly gratifying to note 
that the Federated Institution has acquitted itself of its 
multifarious duties with considerable success during the 
past year. Its numbers have increased to 2382; general 
meetings have been held in North Staffordshire, in South 
Yorkshire, and in London; and a very successful students’ 
meeting was held in the North of England; and no legs 
than 72 papers have been communicated, of which 14 
were on mining engineering, 11 on mechanical engineering, 
20 on geology, 9 on explosives, coal dust, &c.; 4 on lighting 
and ventilation ; 6 on electricity and its applications; and 12 
on miscellaneous subjects. Moreover, the report of the 
proceedings of the Flameless Explosives Committee of the 
North of England Institute of Mining and Mechanical Engi. 
neers has been issued, and is replete with information and 
knowledge of considerable significance as regards the safety 
and economy of coal mining. 

The subjects dealt with in the various papers are :—Mining 
in New Zealand for gold, in India for gold and coal, in Por. 
tugal, and Nova Scotia for gold, in Mexico for mercury, in 
Matabeleland for gold; haulage, winding, mechanical coal 
winning, shaft sinking through water-bearing strata by freez- 
ing, &c.; applications of electricity in mining operations, 
engines and their control, accidents and their prevention, 
coalfields and their extension—of course, the Kent coalfield, 
with a promises of 30,000,000 tons a year for 100 years—mine 
atmospheres and health of miners, use of powdered fuel, 
treatment of mine timbers, coal washing, surveying items, 
ore roasting, horse feeding, and coke making—a wide range of 
subjects. It must be added that many of the papers are ofa 
high standard of merit, and will doubtless receive prizes, as 
has been the custom hitherto, the prize papers of the pre- 
vious year being: —‘‘The Magnetic Survey of Great Britain,” 
by Professor Arthur Riicker; ‘Investigations on the Com- 
position, Occurrence, and Properties of Black Damp,” by 
Messrs. John S, Haldane and W. N. Atkinson; ‘ Canals,” by 
Mr. Lionel B, Wells; “ Electric Transmission of Power,” by 
Mr, Alexander Siemens. Moreover, the magnitude of the 
papers and other matters has necessitated the division of the 
year’s ‘ Transactions” into two volumes, and of course pre- 
cludes anything like a comprehensive review being made here. 
Incidentally we may note that Mr. Austin Kirkup, a 
student member, in an essay on “ The Prevention of Acci- 
dents in Mines,” gave a very fair review of the matter, 
and not only calls attention to the better recognised pre- 
cautions, but also throws out suggestions as to the advantage 
from a point of security of compulsory closer timbering and 
spragging, of better illumination, of more thorough modes 
of covering the top of shaft, of attention to the winding 
rope, &c. Mr. Rankin Kennedy sets forth the respective claims 
that continuous and alternating currents should make on the 
attention of the mining man, and Mr. H. W. Ravenshaw has 
also some remarks on electricity in mines. Explosives and 
explosions are well considered, the letterpress being of much 
value, and supplemented by some very interesting systematic 
photographic reproductions of flame effects produced in explo- 
sions, giving anincontrovertible record of the phenomenon that 
cannot be overrated. Mr. A. H. Stokes gives interesting data 
relating to illuminants. Then there are exhaustive accounts 
of the economic minerals of Ontaria, Canada, by Mr. W. H. 
Merritt; of gold mining in New Zealand district, by Mr. 
H. M. Cadell; and on the Transvaal gold mines, by M. L. de 
Launey—a French view of the matter. Then Mr. Bryan 
Donkin has written about powdered fuel for firing steam 
boilers, and M. A. Gobert about his freezing process of shaft 
sinking. There is also an account of the application of the 
Wordworth system of progressive and automatic cut-off gear for 
winding engines, which is of interest; itis applied at the Sneyd 
collieries to a horizontal engine with two cylinders, each 36in. 
in diameter with a stroke of 6ft., fitted with slide valves and 
separate piston valves for the cut-off. The engines work with 
a pressure of about 851b. of steam, and draw coal from & 
depth of 1863ft. The unbalanced starting load is 125cwt., 
and the total load 195 cwt. The drum is 20ft. in diameter, 
and makes twenty-nine revolutions for each winding. The 
gear works entirely automatically, the cut-off being slightly 
progressive from start to finish, coming into operation at the 
fifth revolution, it cuts off at about 0:50, and at the 
twenty-first or last revolution under steam at about 0:30 of 
the stroke. It gives great satisfaction, and can be put out of 
action at will. The Institution’s year ends in August, so the 
two volumes here referred to, vols. x. and xi., do not include 
the more recent papers. The benefits of the Federation are 
evident throughout, and we agree with the Council that it 
would be advantageous to get the outstanding societies to 
join the Federation. 








Tux sewing machine is about to be taken up by the 
London School Board. The expenditure in machines is not to 





exceed £135 in any one year, 
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DENNY AND DUNIPACE SEWAGE WORKS 


_MR, J. FERGUSON, C.E., GLASGOW, ENGINEER 
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Fig. 7 STRAINING WELL 


DENNY AND DUNIPACE SEWAGE FILTRATION 


WORKS. 


On this page we give some drawings and a photograph 


of the sewage filtration works at Denny and Dunipace 
Stirlingshire, N.B. 


sewage being applied by broad irrigation. 





Te 200 


Previous to 1895 there existed no scheme of sewerage or 
sewage disposal in the burgh. In that year steps were taken 
to form a proper system of drainage, and the design of the 
works was entrusted to Messrs. Kyle, Dennison, and Frew, 
C.E., Glasgow. In November, 1895, the contract for the 
work was let to Messrs. A. Stark and Sons, contractors, Glas- 
e& and Kilsyth, who have carried out the whole of the work. 
pd inauguration of the works took place on October 29th, 
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The system adopted for the purification of the sewage 
is that of intermittent downward filtration, and the site of 
the filtration area is exceptionally favourable. It is situated 
on the right bank of the river Carron, and the ground is 
Practically level. The area of the ground acquired is ten 
pa of which eight acres are laid off in filtration areas. It is 

vided into twelve plots of approximately equal extent, Fig. 1, 
= in the meantime it is proposed to use only the first four 
- in the north-west corner. The soil consists of about 
“tt, of sandy loam, and the subsoil of from 6ft. to Sft. of 


ene. The sewage discharges at the entrance to the filtra- 
on area, 








Although many such works exist in 
England, these are interesting as being the third only of the 
kind which have been executed in Scotland. This is also 
one of the few cases in which the whole of the sewage is 
treated by intermittent downward filtration, none of the 


in the straining well, Fig. 7, where the larger solid matters 
are intercep by two iron screens. In times of flood the 
storm water may be discharged directly from this well into 
the river Carron. 
ing well right along the whole of the north side of the filtra- 
tion area, with a branch between the fourth and fifth plots 
to the four plots in the south-east corner. This carrier is of 
concrete, and is 1ft. 104in. by 1ft. 2in., with a fall of 1 in 
500, Fig. 5. The plots are laid out in the “ ridge and furrow” 
system, the ridges being 2ft. wide on top, and 1ft. 9in. high. 
The distance between the centres of the ridges is 5ft. 6in., 
Fig. 6. On the west side of each plot is a distributing 
carrier, which consists simply of a channel cut in the soil, 
2ft. by 1ft. 3in., Fig. 3, with a fall of 6in. in the total length. 
At the junction of each distributing carrier with the main 
carrier there is a short branch in the main carrier, with a 
wooden hand sluice in each, Fig. 4. All or any number of 
the plots can thus be used simultaneously. The plots are 


’ 





The main carrier extends from the strain- | 


The population of Denny and Dunipace is 4500, and the 
present rate of water supply is 30 gallons per head per day. 
Surface water has at the present been excluded from the 
sewers. It is intended that the four plots previously referred 
| to, having a combined area of 2% acres, will be sufficient for 
| filtration purposes for a period of one year. This corresponds 
| to a rate of filtration of 50,625 gallons per acre per day in 
| ordinary dry weather, or to the sewage of 1687 persons per 
|acre. The total cost of the works, exclusive of land, is 
| £6800. 
| _ During construction the engineers were represented by 
| Mr. John Ferguson, C.E., and the contractors by Mr. Joseph 
| Stark. 
| 








|A COPPER-SHEATHED PASSENGER COACH. 


THE New York, New Haven, and Hartford has just turned out 
of its New Haven shops a coach which embodies a decided novelty 
in passenger car construction. The idea is the invention of Mr. 
W. P. Appleyard, master carbuilder of the company ; it consists 
in sheathing the exterior of the car with sheet copper cf No. 30 
gauge. So far only one car has been sheathed. This has the 
narrow outside sheathing which is now much used, and is standard 
on the New Haven road. Each board of this sheathing has been 
separately covered with the copper, which is lapped over into the 
groove and around the tongue, the boards being then attached to 
the car in their proper places as in ordinarily finished cars. Where 
the window panels and the outside window sills meet, the copper 





covering of the window sill is carried up back of the panel. This 
is also the case where the window lintel and the letter board come 
together. Here the copper on the lintel is extended up under the 


letter board. The same is true with many other joints. In fact, 
wherever it was possible the joints were flashed in this manner, 
thus making the car as nearly water-proof as can be. The sheath- 
ing shows no indentation or marking on the exterior, presenting an 
unbroken surface. The outside sills and lintels of the windows, 
the letter board, and the spaces between the windows, are also 
covered with the copper, so that the entire exterior of the car, 
except the doors, window sashes, hoods, platform, and the roof, are 
finished with the copper sheathing. All painting and varnishing 
of the exterior of the car is done away with, except the painting of 
the doors and other parts just named. The numbers and letters 
on the car are made of cast brass or aluminium as desired. 
The plating of the wooden sheathing is effected by a simple 
machine which any railroad can construct at its own shops. Each 
piece of sheathing, with its copper plate, is passed through 
| the machine simultaneously and comes out ready for use. 

| The copper was oxidised after it was put on the car to give it a 
permanent colour, but the oxidation is a matter of taste. The 
copper can be put on in its red state as it comes from the rolling 
mills. In a short time it will be evenly oxidised by the atmosphere 





same cross section as the main carrier, Fig. 5. It is received | to a rich bronze tint. The car is expected after years of service to 


present as handsome an appearance as now when it has jast left the 
shops. This car is especially handsome. The colouris quite dark, 
| and closely resembles the standard colour of the passenger equip- 
| ment of the New York, New Haven, and Hartford. 

Some of the advantages of this metal plating are immediately 
obvious. The car can be entirely sheathed in eight days, thus 
saving the considerable time needed in painting and varnishing 
cars. There will be no deterioration in the appearance of the car; 
it will be as fresh in ap nce after years of service as when 
new. Moreover, there will be no reason for sending the car into 
the shops to be ‘‘touched up;” every passenger car which is 
kept in good condition spends an average of three weeks every 
year in the shops being ‘‘ touched up” andre-varnished. All that 
time can be saved and the car kept on the road in service. If the 
body of the car is damaged in a wreck or badly scratched, those 
boards of the sheathing which need repairing can be easily detached 
and re-sheathed. The parts not damaged do not, of course, need 
any attention, whereas, if any portion of the side of a painted 
coach has been scratched enough to need re-painting, the entire 
side of the car has to be varnished to make it uniform. Where it 
would be necessary to keep such a car in the 
shops a week or over to paint and varnish, 
a car with the copper sheathing, with no 
more serious damage, could be repaired 
in a few hours; the copper can also be 








generally saved and re-rolled. If the 
copper is so badly torn as to prevent this, a 
salvage of & or 9 cents a pound, about half the 
original cost of the metal, can be obtained. 
The cost of sheathing a car with vopper, 
it is believed, will not exceed the cost of 





painting and varnishing. A much less ex- 
pensive —_ of lumber may be used under 
copper plating than under paint and varnish. 
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In considering the cost, a further element 
of economy than the saving of time in the 
shops is the greater convenience in hand- 
ling a car finished in metal. This car, which 


me was an old one, going into the shops to be 


overhauled, was repaired and sheathed on 
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the erecting track without being moved from 
that track. If it had been painted and 
varnished, of course it would have been 
necessary to transfer it to two or three other 
tracks, and perhaps as many buildings. 

The weight of this car, Mr. Appleyard 
states, was not increased. In fact, some 
saving seems to have been made. The 
weight of the copper used is about 1000 Ib. 
The weight of the paint and varnish needed 


a IL: > —_ to finish a similar coach may be assumed as 

ete wire f ae rr from 275 lb. to 300 Ib., so that there is a 
0. Morea difference of about 700 lb. to be made up to 

uc ode beta Si keep the weight within that of a painted 
Section CD. Section E.F. coach. This has been accomplished by 

Fi g 5 Fig 6 thinning the sheathing and wooden members 


| drained by 3in. tiles laid with open joints at an angle of about 
| 45 deg. with the side of each plot. These drains are laid at 
a depth of 6ft. below the surface, and have a fall of about 
1 in 300. They are about 15ft. apart, and discharge into 6in. 
| tile drains laid between each plot, Fig.1. These in turn 
| discharge into the main drain which runs along the south 
| side of the plots. 
| There are inspection chambers at the junction of each 6in. 
| tile drain with the main drain. The plots in the south-east 
| corner are similarly drained and connected with the main 
| drain, and the effluent discharges into the river Carron at a 
point some distance below the filtration area. Although it 
| is proposed to use only four of the plots in the meantime, 
all the main carrier has been constructed, and the drains 
laid for all the plots, so that when more are required it will 
only be necessary to prepare the ridges and furrows. In the 
case of the first four plots this has been done by ploughs, 
being afterwards gone over with the spade. The cost of the 
| preparation of the ground has been £25 per acre, exclusive of | 
| the under-drains. A road has been constructed through the 
| centre of the filtration area, and barrow paths run along the 
north side and between each plot. 
The total cost of the sewage filtration works has been | 





from a 2ft. built sewer into an open conduit of the | £1400, exclusive of purchase of land. 





enough to compensate for the difference be- 
tween the weight of the copper and of paint 
and varnish. 

Copper is not the only metal which is adaptable for this 
purpose. Aluminium, for instance, could be used, and the 
advertising which might be obtained by running a train of cars 
so finished will probably appeal to some general passenger agents, — 
The Railroad Gazette, 








THE process of manufacturing lap-welded steel pipes is 
described in an American contemporary as follows:—The billet or 
pile is heated and passed through a train of rolle, turning out in 
the shape of astrip. This strip is then bevelled or scraped on the 
edges, and after being heated to a dull red heat is drawn through 
a die, coming out in the shape of askelp. The skelp is then pushed 
into a welding furnace, and after being subjected to a welding 
heat is passed over a mandrel held ona long bar and through « 
pair of ,welding rolls which press down the lap and form the 
mass of metal into an even cylindrical form. The rough pipe is 
passed through sizing rolls, then through cross straightening rolls, 
and finally rolled on to a movable table, when it is subjected to a 
cold-air' blast while it rolls. It is then straightened in dies con- 
trolled by hydraulic power, the rough ends are cut off, the threads 
are cut, a coupling is screwed on, and a careful inspection follows. 
The pipe is afterwards placed in the pumps and tested by — 
static pressure, after which the protecting rings are screwed on, 
the pipe again inspected, and is then ready for shipment, 
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OUR TRADE WITH ITALY. 


Tux first section of the ‘‘ Report on the Economic and 
Financial Situation in Italy,” which Mr. E. Fitz Gerald 
Law was instructed by the Foreign-oftice to prepare, has 
just been issued. It is an interesting and important 
document. In his letter to Lord Salisbury Mr. Law 
writes :— 

In treating of Italian trade with foreign countries, I have 
devoted special attention to the condition cf trade with Great 
B-itain, and I have endeavoured to point out some of the causes of 
its comparative failure, in certain branches, of late years. In this 
connection, I have ventured to deal at some length with the ques- 
tion of the establishment of through rates of carriage from British 
ports, and other facilities for delivery to the inland centres of 
foreign industry, and I would desire to urge its great importance. 
Careful attention has been paid to this subject in other countries, 
and particularly in Germany and Austria, with the result that, on 
the Continent, through railway rates have been reduced to astonish- 
ingly low figures. This form of competition has yet to be met by 
Eaogland, and it appears to me that it would bo in the interest of 
our shipowners to take up the question. In the present condition 
of affairs low sea freights are, in many cases, insufficient to develope 
trade and increase cargoes. Facilities are required for the delivery, 
inland, of the goods which our ships carry only to the ports, and 
it would seem, in many cases, to be well within the power of ship- 
owners to make such arrangements in this direction as would be 
e ually profitable to themselves, and to exporters of British manu- 
factures. The interests of the shipowner in this matter are identical 
with those of the manufacturer and the trader, and a practical 
recognition of this fact should prove most advantageous to all 
parties concerned. 

After dealing in considerable detail with sections of 
British trade with Italy, showing in the result a continuous 
decline in the importation of British manufactures, Mr. 
Law continues :— 

As the result of careful inquiry I would venture to suggest that 
the following are among the more important factors favouring 
German competition: zal in seeking orders, readiness to conform 
to the wishes of customers in questions of quality, dimensions, 
appearance, and packing ; offering quotations in Italian currency, 
the seller taking the risk of exchange ; quoting for delivery at the 
place of consumption, all charges, including duty, paid; systematic 
in juiry concerning the commercial standing of all likely buyers, 
so that credits are given with fair security ; rapidity and certainty 
in date of delivery ; and, finally, lowness of quotations. 

As regards zeal in taking orders, I must refer to the well-worn 
subject of the ubiquity of the German commercial traveller, and 
the absence of any Eaglish rivals,* but I wish to add a word of 
warnioz as to the imprudence of sending out travellers who are not 
specially qualified for transacting bnsiness in the countries they are 
visiting. The address necessary to please customers, even when 
accompanied by knowledge of language, is, in my opinion, in- 
sufficient, without further qualifications. It is essential to under- 
stand the habits and ways of thought of foreign nations, and still 
more, to establish those intimate permanent relations in each im- 
important centre, through which, alone proper information as to 
eredit can be obtained, and without which, undesirable orders are 
booked, and payments fail, to the great /discouragement of the 
British exporter. Nothing can bo more dangerous than the ambi- 
tion of a young traveller to distinguish himself on his first tour in a 
new district, by the number of orders booked. If a traveller 
possessing proper qualifications cannot be found, and the business 
1s not sufficiently important to bear the expense of giving an in- 
telligent young man the necessary opportunity of qualifying him- 
self, I believe the vest course would be to appoint a trustworthy 
local agent. Such agents can generally be found, but they are 
hardly likely to be found in the course of the very hurried visits 
which often seem to be considered sufticient for the arrangement 
of important business connections. In the north of Italy it would 
generally be possible to find a capable and reliable Italian, fitted 
to undertake an agency, but in the south, where business habits 
are less developed, it would be more difficult, and in all parts of 
the country, resident Englishmen, where they can be found, would, 
as a rule, prove the best agents for English houses. 

I fear that it will take a considerable time to form a numerous 





class of English commercial travellers, having the necessary quali- | 


fications for promoting sound business in foreign centres, and, 
meanwhile, the requirements of the comparatively few capable 
men are so high that few houses are inclined to accept them ; this 
difficulty might, I think, be met toa certain extent by combina- 
tions among firms, engaged in different lines of ousiness, but 
desirous of pushing their trade in the same foreign markets, and I 
would ventare to suggest that with the view of assisting such 
combinations, English chambers of commerce might interest them- 
selves, and might undertake ona small scale, a sort of registry 
office for commercial travellers, noting their qualifications, and 
recommending their services, where suitable, to the demand of in- 
quirers. German travellers are generally the representatives of 


several houses in kindred, though different, lines, and thus they | 


secure satisfactory remuneration, without too heavy a tax being 
imposed on their principals. 

With regard to readiness to conform to the wishes of customers, 
I fear that long periods of prosperity have had a tendency to in- 


cline the managers of English manufacturing businesses to the | 


idea, that the duty of an agent or traveller is to sell the particular 
class of article which they are accustomed to produce, and which, 
in itself, they know to be good. In view of the competition and 
requirements of the present day, this would appear to be an entirely 
wrong view of the situation. The manufacturer must rather 
endeavour to meet the demands of customers, whatever they 
may be, in such a manner as to secure a profit for himself, and 
if his ingenuity, or patience, fail to find the required profit, he 
may, as a rule, rest assured that some competitor will step in, 
and will succeed where he has failed. To this it may be objected 
that the demands of customers are whimsical and absurd, but I do 
not believe that such is often the case. Good customers are 
experienced in their own business, and are not likely to make 
absurd demands, and if they should be inclined to do so, intelli- 
gent sale agents would certainly check them, and consequently 
the demand made on the manvfacturer is generally perfectly 
reasonable, To illustrate my meaning on this important question, 

may mention that, in my own experience, I have had the 
opportunity of noting the serious prejudice caused to a cotton 
print works by the self-satisfied obstinacy of a mil! manager, who, 
in the technique of his trade, was distinctly capable.| The 
manager’s whole thoughts and energy were concentrated on the 
one object of produciag the greatest possible number of sirmp!e 
pattern pieces per month, thus reducing the cost per piece, and 
showing the most satisfactory results in the elaborately kept mill 
statistics. Orders for small quantities of goods of new or difficult 
patterns were consistently neglected in favour of what, in the light 
of his statistics, the manager knew t> be the more paying work, and 
if customers complained through sale agents, both customers and 
salesmen were told that they were troublesome. Under this 
blind system, whilst customers were disgusted, classes of goods 
made at a profit according to mill statistics frequently accu- 
mulated, and from time to time had to be cleared at a loss, 
at which the mill manager again grumbled, for he knew his work 
was good, and he was convinced that it was only incom petence 





* During some five months’ travelling in Italy, I have visited 45 of the 
principal towns, and I never met an English commercial traveller, whilst 
representatives of German trade were to be met everywhere. 





1 The works referred to are nut in England, but the manager was aD 
Englishman trained in Manchester. 


in the commercial department, which led Sopetios losses, instead 
of the satisfactory profits he had established intheory. 

The above experience is only cited as a general illustration of a 
tendency which I fear exists in England, to give undue prominence 
to the manufacturing department which is seldom in direct contact 
with the consumer, and to neglect the commercial department, 
which should be in close touch with the consumer, and should, 
therefore, dictate the class of goods to be produced. 

I may mention one or two classes of business where the tendency 
indicated has certainly caused serious prejudice. England was 
probably the first country to appreciate and manufacture good 
agricultural machines, and the deserved reputation of English agri- 
culturists was such, that enterprising foreign landowners naturally 
looked, in the first instance, to England to supply them with 
agricultural machinery. To-day, however, with the important 
exception of portable engines and steam threshers, England has 
practically lost the trade in such machinery. Reaping and 
mowing machines, and hayrakes, are almost universally of American 
manufacture, whilst ploughs, drills, and other small machines are 
generally of German or Swedish origin. And the reason of the 
change is not far to seek. In England horses are strong and can 
drag heavy machinery, and farmers are prepared to pay good prices 
for highly finished, strong machines, solidity being pare 
appreciated, and weight, within certain limits, being immaterial. 
On the Continent, speaking generally, horses are smaller than in 
England, and weight is a veryimportant condition, whilst real fini-h 
is not fully appreciated, and lowness of prime cost is all important. 
American, German, and Swedish agricultural machinery may not 
always be of as good material or as well finished as English, but it 
satisfies ordinary foreign requirements, in the more important con- 
ditions of weight and price, and consequently it drives English 
rivals out of the market. / : am 

Machine tools constitute another class of exports in which British 
manufacturers appear to be losing ground through similar and 
avoidable causes. I recently had the opportunity of visiting one 
of the most important and successful mechanical works in Italy, 
and noting the country of origin of the very large collection 
of tools of all kinds. The proprietor is a man of marked 
intelligence, and I am convinced, quite unprejudiced, and only 
desirous of obtaining the best machinery, and was there- 
fore much disappointed on observing the comparatively small 
number of tools of English make in the shop, and further at 
the fact that a considerable number of the English tools bore the 
name of commision houses, and not those of well-known makers, 
The latter circumstance would appear to indicate that the good 
English makers have taken no trouble to push their trade in this 
country, and had allowed commission houses to take the orders, 
the latter generally supplying tools from second-class makers who 
are glad enough to effect sales under any condition. But besides 
noting such want of push, on the part of the best English tool 
makers, I learned that, in the opinion of the manager, English 
tools were generally made according to old models, whilst more 
improvements were found in the machines offered by other 
countries, and that the very best tools of the more complicated 
types were now being offered from the United States, and were 
necessarily accepted in spite of their comparatively high price. 

I pass to the question of the form in which quotations are 
made, and though this is apparently a small matter, I cannot too 
strongly urge its real importance. In view of the fact that foreign 
competitors nearly always quote prices in Italian lire, it is 
almost useless to quote now in pounds sterling, and where 
questions of weight or measure are involved, it is equally useless 
to quote otherwise than according to the metrical system which 
is alone generally understood. Itis not a question of preference 
for any one system of weights or measure, as compared with 
another, it is purely a matter of offering facilities to the buyer 
who rarely understands the English system. Equally important 
is the question of quoting prices for delivery at the place of 
consumption, or at least at some important centre within easy 
distance. The giving of such quotations necessarily puts on the 
seller the onus of making all arrangements for carriage, Customs 
clearance, &c., and it may be admitted that for a single order this 
means an amount of trouble and of possible risk which the seller 
might reasonably hesitate in accepting. But it must be remem- 
bered that a first order may lead to others, and that with each 
succeeding order the difficulties and risks diminish, and further, 
that whatever these difficulties and risks may be, foreign exporters 
have found the means of safely undertaking them and of thus 
stimulating their trade. 

I have endeavoured on previous occasions to urge the import- 
ance of this question of quotations for delivery with all charges 
paid; and whilst I fully admit the difficulties of adopting the 
system under conditions prevalent in England, | believe these 





difficulties ean be overcome by a little combined effort on the 
| part of those whose interests are affected. Where there is an 
| agent established abroad the question is greatly simplified, but 
| in the absence of an agent the difficulties of accurately calcu- 
| lating a through rate, including sea freight and railway carriage 
| on the Continent, and of finding a satisfactory Customs clearing 
agent, are very great foran English house executing an isolated 
order, A Belgian or German house is generally in a much 
better position, for, at the nearest railway station, reliable 
quotations can be obtained for carriage to nearly all important 
| business centres in Italy, and it only remains to provide for cheap 
| and expeditious Customs clearance. A satisfactory soluton of the 
| difficulty would, I think, be found if English shipowners would 
| interest themselves, and would make the necessary arrange- 
ments for the quotation of through rates including railway carriage, 
| and would further offer to undertake Customs clearance according 
to fixed tariffs. ‘The owners of chips frequenting foreign ports 
must necessarily have agents at those ports, and through these 
| agents the necessary arrangements could be made. It may be 
difficult to interest shipowners in this question till the demand 
| for such services has been made by parties desiring immediately 
| to profit by them, but I am convinced that, within reasonable 
| time, important demands would arise if there was any chance of 
their being satisfied. British goods can now, as regards cost of 
carriage, be delivered much cheaper to Milan vié Genoa than 
German or Belgian goods can be delivered by rail, but it remains 
to make the most of this advantage, and there can be little doubt 
that the Italian railway companies would give all possible facilities 
seeing that the German and Belgian goods only traverse some 
52 kiloms, of Italian railway from the frontier to Milan, whilst the 
distance from Genoa to Milan is 171 kiloms, 

The next point is the giving of credits, which Germans certainly 
frequently give with advantage, whilst on the contrary I fear 
that many English firms have lost heavily by injudicious credits. 
As far as I can judge, the advantage of the Germans in this 
respect is entirely due to their possessing better information about 
their customers, and such superior information is obtained either 
by good travellers continually visiting the same centres, or by 
the appointment of trustworthy local agents, British traders 
sometimes apply by letter to our Consuls, asking for information 
as to credits, but I think it will be admitted that this is putting 
a Consul in a difficult position. No man, and certainly no Govern- 
ment official, has the right to take away the credit of a business 
house, in a letter addressed to people of whom he perhaps never 
heard until they addressed him on the delicate subject of com- 
mercial credits. When the representative of a respectable English 
firm has frequently visited the same district, it may be possible 
for him to impress the resident Consular officer with sufficient 
confidence in his discretion to justify the Consulin giving confidential 
hiats as to what he believes to be the commercial standing of 
resident buyers, But this seems to me to be a matter which should 
be accepted as entirely in the discretion of the Consul, and one in 
which he must be most careful not to risk making enemies in a 
place where it is an important duty to cultivate good relations with 














his foreiga neighbours, 
Great complaints are made concerning the slowness, and still 





worse, the want of certainty in the date of delivery of goods 
ordered in Eogland. In this matter continental exporters aa : 
considerable natural advantages over their English competitors 
for goods dispatched by rail not only arrive quicker than dea 
which have to wait for a ship and then make a long voyage, | ay 
the date of delivery by rail can be calculated with an ¢xa -titede 
which dispatch by sea does not admit. Still, even ia this respect, 
Il believe that there is a possibility of considerable improvement 
in English methods, at least as regards supplying the important 
markets of Northern Italy. A statement of a simple fact will 
show the direction in which such improvements might be effected 
I have learned that some of the large agricultural machine makers 
in the United States established depdts of their machines jn 
Liverpool, for the purpose of more rapidly meeting the demands 
of continental buyers, but the English shipping trade not being 
organised to secure prompt delivery on fixed dates, machines ps 
shipped direct from America, when certain data of delivery jg 
indispensable. I understand that there is no line of British 
steamers with sailings from Liverpool on fixed recurrent dates and 
arrivals at Genoa on corresponding dates, whilst the North German 
Lioyd line offers a very fast service, ensuring certain and frequent 
dates both for departure from New York and for arrival in (j+nog 
and, moreover, the freights from New York are only £1 and 5 pe r 
cent., as against 153. and 5 per cent. charged from Liverpoo! 
With such facilities for traders it is not astonishing that thes 
German steamers are reported as doing very good business and 
getting full cargoes, whilst Koglish shipowners complain, 

As regards lowness of quotations, I can only state the fact that 
in many important branches of trade in which England formerly 
excelled, our German competitors now offer their goods conside: 
ably under English prices, and that notwithstanding the fact 
that the cost of carriage from England to the chief markets cf 
Northern Italy is far lower than from the industrial centres of 
Belgium and Northern Germany. I cannot offer any explanation 
of this fact ; the explanation must be found by English many. 
facturing experts. 








CATALOGUES. 


Tilghman’s Patent Sand Blast Company, Ltd., Broadheatb, 
near Manchester.—This is a new edition of this firm’s catalogue 
devoted specially to the illustration and description of the various 
adaptations of sand blast apparatus, together with other machinery 
used in connection therewith. The catalogue is instructive ip 
demonstrating the very wide range of uses to which the sand blast 
is now being applied. 

Mark Fawcett and Co., Westminster.—A history and descri,- 
tion of the ‘‘Mark Fawcett” fireproof flooring, together with an 
official report upon a recent severe fire and water test which this 
tlooring has undergone. 

D. and J, Trllis, Glasgow, laundry and carpet beating machinery, 
—Not only do Messrs, Tullis describe and illustrate adequately 
their laundry appliances, but they also give drawings showing thc 
floor space required, the speeds, weights, and horse-power neces- 
sary to drive them. 








INSTITUTION OF MECHANICAL ENGINEERS,—The summer mesting 
of this Institution in the present year will be held in Birmingham, 
under the auspices of the Lord Mayor, Councillor James Smith, 
This is the Jubilee year of the establishment of the Institution in 
that city in 1847, The meeting will commence on Tuesday, tke 
27th July, and will last four days. 

THE CAMERA CLUB —The growing importance of the connection 
between photographic advances and engineering matters has made 
the doings of the Camera Club of considerable interest to engineers, 
and on Wednesday evening an important exhibition of recent 
advances in photography and X-ray work was made in connection 
with a dinner given in honour of Mr. R, L, Cocks, on the occasion 
of bis retirement from the honorary secretaryship. It is not 
generally known that the house of this club is fitted up with every 
necessary for age oy work in rooms at the disposal of every 
member. This includes not only the ordinary well - known 
apparatus, but the necessary plant for photographic printing by 
artificial light. In one room there has recently been fitted up a 
20 amptre arc lamp by means of which a considerable number of 
ag ire may be printed at any time. This lamp is suspended 
by a bottle-jack apparatus which gives it a slow rotating motion 
purposely a little excentric and alternate in direction ; the object 
of this is to secure the elimination of the effect of any imperfec- 
tions in the glass, or of shadows or variable reflections of the lamp 
sbade and the circular reflectors, The arrangements have been 
made by Mr. H. H. P. Powles and Mr. Reginald Belfield, two well- 
known engineering members of the club. Prints can now, there- 
fore, be made by members whenever the weather is not suitable 
for any outdoor occupation. The workshops, also for the conveni 
ence of members, include one containing a lathe, shaping and 
drilling machines, circular saw, and carpenters’ benches and tools, 
so that members have all the advantages not only of a club in the 
ordinary sense, but of every conveni ry for making 
apparatus and experiments. The journal published by the club 
gives a good idea of the wide field now covered by the work of 
those who employ the camera. Last evening Mr. Justice Wills 

ave an interesting lecture on ‘‘ Forty Years of Mountaineering, 
illustrated by a very large number of beautiful views. Mr. 
Campbell Swinton will give one on ‘‘ Recent Investigations in 
X-Ray Work,” on April 12th, 

THE InstITUTION OF JUNIOR ENGINEERS.—On Saturday last, 
6th inst., this Institution held its annual conversazione at the 
Westminster Palace Hotel. The president, Mr. A. R. Binnie, and 
Mrs, Binnie, and the chairman, Mr. H. Bloomfield Vorley, and 
Mrs. M. Vorley, received the members and the guests, upwards 
of 200 being present. A large collection of exhibits of an engineer- 
ing character were displayed, including models of the Blackwall 
Tunnel, the R M.S. Hawarden Castle, by Mr. A. W. Mills; 
South-Western Railway express engine and tender, by Mr. E, W. 
Porter ; the Temperley transporter ; gun carriages from Messrs. 
Easton, Anderson, and Goolden ; and some fine locomotive photo- 
graphs and engravings from Mr. B, E. Dunbar, Kilburn. In the 
pure science section Professor Greenhill, F.R.S., described his 
algebraic spherical catenaries, which had been calculated and 
drawn by Mr. T. Dewar, who with the aid of the stereoscope 
showed the results obtained. Mr. J. Macfarlene Gray exhibited 
the multiplying machine which he had devised for use in these 
calculations. He also gave demonstrations with his gyroscope, 
showing that a rotating plane does not necessarily tend to main- 
tain its plane of rotation. New petrological and metallurgical 
microscopes, cameras, &c., formed an interesting exhibit from 
Messrs. R. and J. Beck; and a camera elevating table should also 
be noticed, the invention of Mr. E. W. Porter. In the same room 
a number of original photographs taken during Dr. Nansens 
Polar expeditions naturally attracted great attention, as did also 
some very fine specimens of the latest results in colour photo- 
graphy by the Chassagne and the Jane processes. In the electric 
arc lantern room were given at frequent intervals exhibitions of 
the theatrograph—animated photograph—by Mr. Robert W. Paul; 
“The Delights of a Globe Trotter,” by Mr. D, Thomas Keymer ; 
and ‘One Irish Injustice the Less,” a pictorial non-political 
narrative, by Mr. W. J. Tennant, the latter describing a trip t? 
Ireland in advance, the Council having decided that the ensuing 
summer meeting of the Institution shall be held at Dublin and 
Belfast. One of the rooms was devoted to an installation of the 
electrophone, by means of which a succession of auricular visits to 
the principal London places of public entertainment could speedily 
be made by large parties of the members. There were also shor’ 
concerts of instrumenta! and vocal music. The numerous intes 
provided in the programme app2ared to be much appreciated, an 
great credit is certainly due to the arrangements committee for 
the excellent way in which they carried out their work. 
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RAILWAY MATTERS. 


Tux total train mileage of the Midland Railway for 
1895 was 40,461,720, the coal consumed, in tons, 18,898,790, and 
the number of engines 2427, 


Tux record of railway accidents in the United States 
during January comprises 51 collisions, 68 derailments, and other 
accidents, a total of 126, in which 33 persons were killed and 100 
jpjured. Forty-seven accidents are unexplained, 


Tur leading landowners and large occupiers resident in 
the marshes of South Lincolnshire are organising a scheme for the 
construction of a light ag vee | from Sutton Bridge, in the extreme 
gouth of the county, to Spalding. The railway will be twenty- 
four miles iu length. 


FuRrTHER sections of the Lancashire, Derbyshire, and 
Kast Coast Railway, from Chesterfield to Edwinstowe, and from 
Clowne to Langwith Junction, were opened on Monday for 
passenger traffic, thus forming a through route from Chesterfield 
and Clowne to Lincoln, 


Tux Baldwin Locomotive Works, of Philadelphia, are 
about to ship forty-four locomotives ordered by the Northern 
Japanese Railway. At the same time 10,000 tons of steel rails 
ordered by Japanese interests last summer will be shipped. The 
works have now nearly completed the eight locomotives ordered 
for the Chinese Government some time since, which will be 
forwarded in April. 


Tux Indian Government have replied to the suggestion 
made by the Associated Chambers of Commerce respecting the 
question of rendering assistance in the construction of that portion 
of the Burma-Siam-China Railway which lies in British Indian 
territory. That Government deprecate any expenditure from 
Indian revenues which might commit them to the execution of 
this project until the manner in which such a line is to be financed 
has been discussed and determined, 


Mr. W. I’. Petricrew, late works manager of the loco- 
motive department of the London and South-Western Railway 
Company, and previously in the locomotive and carriage and wagon 
department of the Great Eastern Railway, has been appointed to 
the position of locomotive and carriage and wagon super- 
intendent of the Furness Railway, in succession to Mr. Mason, loco- 
motive superintendent, and Mr, T. Satton, carriage and wagon 
superintendent, who retirefrom the service of the Furness Railway 
Company on the 30th June next. 


Tux London, Chatham, and Dover Railway Company 
announce that on and from Wednesday, the 10th inst., a first- 
class corridor carriage, with lavatory accommodation, will run 
from Calais to Bale in connection with their 11 a.m. service from 
Victoria and Holborn Stations, to Switzerland and towns beyond 
Upon the return journey, this carriage will be attached to the 
10.3 p.m. train from Bale to Calais, and a similar carriage for the 
use of second-class passengers will shortly run between these 
points. Passengers travelling from bale to Calais in these 
carriages will be visited by the Customs Officers at Delle, and will 
not have to leave their seats to clear their hand baggage as here- 
tofore. 


A Fast run was made recently on the Cleveland. 
Cincinnati, Chicago, and St. Louis Railway, says the Eugineeriny 
News, by a special train from St, Louis to Cleveland. ‘The dis- 
tance is 545 miles. The train left St. Louis at 8.27 a.m., and 
arrived at Cleveland at 7.45 p. m., or ineleven hourseighteen minutes, 
the running time, exclusive of stops—but including slowing down 
for crossings and bridges--being nine hours fifty-five minutes. Tae 
average running speed was 55°38 miles per hour. The train con- 
sisted of two baggage cars, each 60ft. long and loaded heavily ; 
two coaches, 70ft. long, with six-wheel trucks and a parlour car 
65ft. long. There were seventy-three people on board. The total 
weight of the train, exclusive of engine, is estimated to have been 
nearly 200 tons. 


From a report of our Consul at Florence we learn that 
about the middle of 1896 a successful trial was made at Verona of 
anew steam train, running on common roads, consisting of a loco- 
motive, furnished with a steel Field boiler of 16-horse power, the 
motive force being transmitted through chains in accordance with 
Galle’s system, of the weight when fully laden of 400 kilos., and 
when unloaded of 150 kilos., and of a carriage for the conveyance 
of about forty passengers. The train can be driven at a speed of 
from 15 to 20 kiloms. per hour, run on gradients of 8 per 100, and 
on minimum curves of a radius of 3 metres at half and full speed. 
Will stop in a space of 2 metres. The consumption of fuel 
is 3 kilos, per 1 kilom. The train was bought by the Italian Society 
for Motor Cars System Scott, at Verona. 


WE regret to announce the decease of Mr. John Henry 
Nettleship, superintendent of the Great Eastern Railway, on 
Tuesday, March 2nd, at the age of 65. Mr. Nettleship entered 
the service of the Great Eastern Railway Company as a young 
man, and after serving a practical probation in several depart- 
ments of the service, successively occupied the important position 
of station-master, goods superintendent of the company’s chief 
London dept, mineral manager at Peterborough, outdoor goods 
superintendent with his headquarters at Cambridge, and assistant- 
superintendent. Finally, seven years ago, on the death of Mr. 
James Robertson, he succeeded that gentleman as chief super- 
intendent of the line, a position he has since occupied with 
distinction to himself, and to the material advantage of the 
company, whose interest he has always loyally served. 


Tue Railroad Gazette gives the wheel tests in use at 
the Altoona shops of the Pennsylvania Railroad. The inspector 
selects three wheels for testing. One wheel is placed flange down- 
wards in an anvil block weighing not less than 1700 lb., set on 
rubble masonry 2ft. deep, and having three supports not more than 
in, wide, for the flange of the wheel to rest upon; it is struck 
centrally upon the bub by a weight of 140 lb., falling from a height 
of 12ft. Should the wheel break in two or more pieces after 
twelve blows or less, the 100 wheels represented by this test wheel 
are rejected, Should the wheel tested stand twelve blows without 
breaking in two or more pieces, the 100 wheels represented by it 
are regarded as satisfactory as to this test. The other two wheels 
must each be tested as follows:—The wheel must be laid flange 
down in the sand, and a channel way 1}in. wide and 4in. deep 
must be moulded with green sand around the wheel. The clean 
tread of the wheel must form one side of this channel way, and 
the clean flange must form as much of the bottom as its width will 
cover, The channel way must then be filled to the top with 
molten cast iron, which must be hot enough when poured so that 
the ring which is formed when the metal is cold shall be solid or 
free from wrinkles or layers. The time when the pouring ceases 
taust be noted, and two minutes later an examination of the wheel 
must be made, If the wheel is found broken in pieces, or if any 
crack in the plates extends through the tread in either of the 
Wheels tested, the 100 wheels represented by the two test wheels 
will be rejected. Some wheels under this test burst with some 
Violence before the metal has become solid, throwing the molten 
Metal some distance, As it takes about one minute for the metal 
to solidify, it is well to use a little precaution for that time. In 
order to avoid spitting during pouring, the tread and inside of 
flange ofthe wheels submitted to the thermal test should be covered 
With a coat of shellac. Wheels which are wot or have been 


®xposed to snow or frost may be warmed sufficiently to dry them or 
Temove frost before 
thermal test be 
the hand, 


testing, but under no circumstances must the 
applied to a wheel that in any part feels warm to 








THE ENGINEER 


NOTES AND MEMORANDA. 
Tux imports of Canada for the year ended June last 
were valued at £23,600,000, as compared with £14,700,000 in 1868, 


about £2,400,000 in 1837, 


Tue French export trade in flour with this country is 
increasing in leaps and bounds, as is shown by the following 
figures :—In 1894, Great Britain imported 410,700 English cwts.; 
in 1895, 972,930 ewts., and in 1896, 1,500,000 cwts. 


Tne United States Government specifications for 
boiler plates for gunboats require in a plate 1,/;in. thick, a tensile 
strength of 65,000 lb., and an elongation of 24 per cent. in longi- 
tudinal and 22 per cent. in transverse test pieces, and in a bending 
test the specimen is required to bend double to a U-shape, with a 
distance of 1,7,in. between the arms. 


As a milling centre, Budapest continues to improve 
its position. During last year the amount of wheat ground 
reached 8,250,000 meterzentners, which is the highest yet attained. 
In 1895 the amount of wheat treated was $3,000,000 meterzontners, 
and in 1896 6,061,979 meterzontners. Converted into Eoglish 
weight, a meterzontner is equivalent to 220 °46 lb, 


Tue Bessemer steel production of the United States, 
as reported by the American Iron and Steel Association, amounted 
in 1596 to 5,919,906 long tons. This showed a decrease of 989,222 
tons, or 20 per cent., from the great output of 1895, but was 
nevertheless greater than that reported for any previous year, 
except 1892, The United States Bessemer plants now have a 
capacity of over 6,000,000 tons a year. 


EXPERIMENTS carried out in India with the new Lee- 
Metford bullet go to show that it has advantages other than those 
connected with its stopping powers, At 500 and 1000 yards it 
gives, it is said, a better target than the present service bullet ; 
there are practically no ricochets, and it wears away the rifling of 
the barrel very little indeed. The Army and Navy Gazette says 
that a slight alteration at the base of the bullet saves the barrel, 
which will thus have a longer life—a very important consideration. 


Tue longest bridge in the world, according to the 
Zeitschrift fiir Transportwesen und Sirassenbau, is a stone structure, 
which, near the city of Sangang, in China, spans an inlet of the 
Yellow Sea. Its length as claimed is 8} kiloms. (5} miles). The 
number of piers in the structure is 300; each of those is orna- 
mented with a marble lion executed in three times life sizea. The 
top of the roadway is located 64ft. above mean low water level 
The bridge, as claimed, is about 800 years old, and its masonry is 
reported to be in an excellent state of preservation. 


AccorDING to statistics with regard to the production 
of platinum in Russia which were recently published by the Minister 
of Finance, the annual output of that country is forty times as 
great as that of all other countries combined. In 1880 the amount 
produced was 2946 kilos., and this had increased by 1895 to 
1413 kilos. The turn-out, in fact, continually increased, the only 
exception being that the figures for 1895 were less than the 
5028 kilos. of 1894, owing to the wet weather prevailing during 
the summer. The metal is exclusively found in the South Ural, 
and is exported in its raw state to Germany, where it is manu- 
factured. 


REPEATED and just complaints have for some time 
past been uttered regarding the high tariffs for goods in Germany, 
and the disproportionally small number of load wagons. The Prus- 
sian State railways are now reported to contemplate a reduction in 
the tariffs for the most important raw materials, and also to be 
willing to grant a large sum for the purchase of additional rolling 
stock. While, during the last nine years the number of locomo- 
tives increased 26°7 per cent., passenger cars, 39°2 per cent.; 
luggage cars, 32°2 per cent. the number of load wagons only 
increased 33°3 per cent., which isin no proportion to the improving 
development of trade. The following table will show the number 
of wagons and locomotives employed on the Prussian State 
railways :— 





Passenger Freight Load 
End of Locomotives. cars. wagons. 
1887-88 .. 8,618 169,088 
1888-89 .. 8,797 174,428 
1889-90 .. 9,118 182,729 
1890-01 . .. 9,668 192,652 
1891-92 .. .. 10,120 201,070 
1892-93 . -- 10,564 207,392 
1893-94 . -- 10,687 211,935 
1894-95 .. .. 10,715 218,033 
1895-96 - 10,924 18,801 4,834 225,347 


THe craze for having the members of one’s body 
Rintgened—to coin a new verb—is likely to be checked by the recent 
experiences of Dr. Waymouth Reid, professor of physiology in 
University College, Dundee. Having to deliver a popular lecture, 
he desired to obtain a photograph of his own chest or abdomen 
through the clothing to exhibit the contents of the pockets in 
addition to the skeletal structures, The exposures were in the 
aggregate an hour and an hour and a half, and the coil was one 
giving a 10in. spark, fed by 10 ampéres. The Crookes tube was 
some Jin. from his waistcoat as he lay upon the table. On the 
evening of each exposure marked erythema of the skin of the 
abdomen and chest was noticed immediately beneath the position 
of the vacuum tube, and, in addition, slight redness of the skin of 
the back over an area corresponding to the exit of the rays from 
the body. In 17 days the cuticle began to peel off, leaving a surface 
which was ‘‘raw” but not very painful. There was apparently a 
complete immunity of structures deeper than the skin, there being no 
sign of lung trouble. But it is also obvious that the affected skin 
did not stop all the injurious rays, as enough of them were able to 
pass through the body to attack the skin of the back. One of the 
most curious things about this effect is that, though the action 
takes place in the immediate neighbourhood of the nerve terminals, 
there should apparently be no accompanying sensation to give 
warning of it. 


At the Royal Institution on Saturday last, Lord 
Rayleigh began a course of lectures on ‘Electricity and Electrical 
Vibrations.” After a few remarks on the use and construction of 
galvanometers, the lecturer discussed Faraday’s fundamental dis- 
covery of the inductive effects of electric currents. He showed 
that if two curls of wire were held parallel to each other, the start- 
ing of a current in one produced a current in the other, travelling, 
however, in the opposite direction, while the stoppage of the 
current in the first or primary coil was similarly accompanied by 
a current in the reverse direction in the secondary coil. The 
lecturer proceeded to point out the analogy between these induc- 
tive currents and effects that might be produced mechanically. 
Clerk Maxwell had argued there must be some mechanical con- 
nection between the two coils, seeing that what was done in one 
had an effect in the other, and the lecturer exhibited an arrange- 
ment to illustrate this conception. It consisted of an endless cord 
stretched over two pulleys, two other weighted pulleys being hung 
in the dependent bights. When one of the unweighted pulleys 
was revolved, the other unweighted one in response moved a turn 
or two in the opposite direction and then stopped, while the 
stoppage of the first pulley was accompanied with a slight move- 
ment of the second one, again in a reverse direction. This device 
formed an exact analogue to the induction of electric currents, the 
same mathematics being wanted in both cases. In conclusion, 
Lord Rayleigh mentioned some of the applications of these induced 
currents, and explained how he had used the flame-like arc obtain- 
able from them by means of a transformer for the oxidation of 
nitrogen and the isolation of argon, at the same time describing 
and showing at work his apparatus for the production of the last- 





named gas. 


The exports were £24 200,000, as against £13,500,000 in 1868, and 





MISCELLANEA. 


THE meetings of the Self-propelled Traffic Association, 
arranged for the 16th and 30th inst., have been postponed, 


THE Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Minister in Brussels stating that 
tenders are invited for the construction of the new harbour works 
at Ostend. Tenders will be opened on April 17th, at Bruges, at 
the offices of the provincial Government, and the plans and eati- 
mates of the works may be consulted at the Muséo Commercial, at 
Brussels. Such further particulars a3 have been received may b 
seea at the Commercial Department of the Foreign-office any day 
between 11 and 6. 


A FURTHER landslip occurred on the east side of 
Sbakespeare’s Cliff on Tuesday last, the fall being very much more 
extensive than any of the previous slips which have taken place 
during the last few weeks. A great mass bas fallen from the face 
of the cliff, extending from top te bottom, where many thousand 
tons of débris are now lying on the shore. The present slip is at 
the same place as those which have taken place recently, but this 
time a great gap has been made in the top of the cliff, taking away 
a part of the surface. 


On Saturday, the 6th inst., the private fire installation 
at the General Post-office—North and East buildings—was tested 
under the superintendence of Mr. Probert and his assistants. The 
pumps are of the well-known Worthiagton compound type; with 
high and low pressure cylinders, and are fitted with automatic 
regulators. The hoses were first applied on the roof of the North 
block, a building about 116ft. high, and excellent results were 
obtained with fin. nozzles, through which the water came with a 
terrific force ; and, in spite of the wind, it was thrown horizontally 
a distance of about 85ft. 3 

In answer to a question asked in the House of 
Commons on Monday last, Lord G. Hamilton said that, in addition 
to the minor irrigation works which have been recently under- 
taken in relief of famine, the Government of India are engaged in 
the construction of very considerable irrigation projects, averaging 
a capital expenditure of three-quarters of a crore of rupees per 
annum up to the year 1900. These projects will largely afford pro- 
tection in the future to the parts now affected by famine, besides 
giving similar relief in portions cf India which have not been 
affected on this occasion. 


At a meeting of the members of the North Staffordshire 
Mining Institute at Stoke, on Monday evening, Mr. Joel Settle, 
who presided, called attention to the order issued by the Home 
Secretary under the Coal Mines Regulation Act, which would 
come into force on the Ist of next July. He called special atten- 
tion to the clauses relating to the use of explosives, and the con- 
ditions under which the use of explosives would be prohibited ; also 
to the clause providing that only ten men should remain in a mine 
while a shot was being fired. He did not take exception to the 
order so far as deep mines were concerned, but thought it would 
operate injuriously in regard to upper seams, 


Tue Liberty and Property Defence League has issued 
a protest against the Steam Engines and Boilers Bill, which was 
read a second time in the House of Commons on February 17th, 
in which it is stated that during the last twenty years no accident 
attributable to ignorance or incompetence on the part of ‘‘ persons 
in charge” has occurred in the United Kingdom, except in trades 
exempted from this Bill. Owners of expensive boilers and engines 
never have given, and never will give, charge of their property to 
a mechanic without first inquiring into the mechanic’s fitness for 
his work. No owner of machinery can possibly want to have an 
explosion or accident on his premises, which might wreck his 
machinery, stop his business, and involve him in heavy damages. 
There is no demand among trade unionists, engineers, or working 
men for this Bill, which was devised by a small group of so-called 
‘* Labour ” leaders. 


On Thursday, the 4th inst., a paper was read before 
the Leeds Association of Engineers by Mr. J. H. Wicksteed, 
M. Inst. C.E., on ‘‘ Double-cutting Planing Machines.” The paper 
was largely historical, but the importance of double cutting was 
enforced by comparing the output per horse-power per minute 
between a continuous cutting machine, such as a lathe, and an 
intermittent cutting machine, such as a planing machine or a 
shaping machine. Mr. Wicksteed stated that he could take off 
1lb. weight of cuttings in a lathe per horse-power per minute, 
but that in a single-cutting planing machine he could only take off 
4 lb. of similar cuttings per horse-power per minute, and he there- 
fore strongly advocated the use of double-cutting tool boxes on 
planing machines wherever it was found possible, contending that by 
cutting on both strokes savings were effected in time, in power, 
and in capital charges. 


In answer to a question raised in the House of Com- 
mons a few days ago by Sir A. Forwood, Mr. Goschen said the 
number of boilers in use on the thirty hours’ trial of the Powerful 
was forty-eight, the whole number, the total coal consumption 
453 17-20 tons, the average indicated horse-power 18,459, and the 
average speed 20°95 knots per hour. There are thirty-nine 
vessels in the Navy, other than torpedo boats, destroyers, and 
small craft, fitted or being fitted with water-tube boilers. The 
aggregate horse-power of these vessels is 421,800. Of these the 
Speedy and Sharpshooter have been employed on service with the 
Channel Squadron, the Speedy since February 20th, 1894, and 
the Sharpshooter from September 15th, 1894, to May 6th, 1895. 
Mr. Goschen mentioned that the French man-of-war Alger recently 
returned from China after a three years’ commission with no 
defects in her Belleville boilers, and that they worked satisfactorily 
during the whole commission. 


On Saturday night last a deplorable accident happened 
at the Dover collieries, which resulted in the loss of eight lives. 
Fourteen sinkers forming the night shift were at work in the 
bottom of the Simpson shaft when, without previous warning, 
there was a sudden inrush of water from the land side. of the pit. 
There appears to be little doubt that the inrush of water was due 
to pressure from the Brady pit, which had been allowed to stand 
with the water in it for the last month or two, waiting for the 
erection of the permanent pumps required for continuing the 
sinking. The Simpson pit was 300ft, deep, and was just coming 
upon the hard sandstone rock. In sinking the Brady shaft no 
water was found until after this rock had been pierced, and then 
the quantity of water was so trifling that the workmen were 
able to carry on the sinking for a distance of 60/t. further 
before stopping. As the two pits were being sunk in the same 
strata, and at only 150ft. apart, no water was oxpected to be found 
except under the same conditions, and the fact that the water 
sank in the Brady pit in a corresponding degree as it rose in the 
Simpson pit would appear to show that the accident was due to 
pressure from beneath produced by the Brady pit. On Tuesday 
Mr. J. Gerrard, inspector of mines, completed his inquiry 
at Dover in regard to the flooded mine. The inspector 
stated that he was perfectly satisfied that all was being done 
at the works that was possible in the circumstances. His 
inquiry has shown that the only premonitory symptom was a 
slight dampness noticed about five minutes before the disaster 
occurred, but the indication was so slight that even the men in the 
pit did not take any notice of it. It appears that although one 
hoppit came up with débris showing slight dampness, the next came 
up dry. The next hoppit was also dry, and it was while that was 
being emptied that the water broke in. This, it is considered, 
quite justified the men in the bottom and on the top of the pit in 
thinking that there was nothing serious. The chargeman was also 
exonerated from blame for not sending a flare lamp down at first, 
as it appears that he saw the candles burning in the bottom of the 
pit when he first sent the hoppit down, 
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THE LANCASHIRE, DERBYSHIRE, AND EAST 
COAST RAILWAY. 

So far, it cannct be quite truthfully asserted that this line 
has altogether justified the somewhat comprehensive title 
bestowed upon it. Dividing it, like ancient Gaul, into three 
parts, we have first a central length extending from one of 
the termini, Chesterfield, to the other at Lincoln, a total 
distance of some fifty-five miles. Secondly, there are two end 
sections proposed to be constructed at some future date, 
which formed integral portions of the whole undertaking 
popularly known as the East and West Coast Railway. 

One of these outer sections was intended to connect 
Chesterfield with the Warrington Docks on the Manchester 
Ship Canal, and the other to run from Lincoln to the sea at 
the port of Sutton. It should be borne in mind that the 
purpose, the very raison d’étre of this important provincial 
enterprise, gauged by the standard assigned to it by the pro- 
moters, wlll always remain but very inadequately attained 


estates of the Dukes of Portland, Newcastle, and Rutland. 
The new line is about fourteen miles in length, and the 
branch about four and a-half miles. A large party of visitors, 
at the invitation of Messrs. S. Pearson and Sons, left St. 
Pancras for Chesterfield by the 9e¢.m. Midland express to 
inspect the new line. 

The plan of the completed link, tcgether with the branch 
to Clown, as well as the longitudinal section, are shown in 
the illustrations accompanying our article, to which we shall 
further refer briefly. In Tue ENGINEER of November 27th 
last, a description and scme drawings of the various engineer- 
ing works on the whole of the central section were published. 
It will be seen from the longitudinal section that the steepest 
gradient does not exceed 1 in 100, not a very formidable im- 
pediment to locomotives of the present day. It may be men- 
tioned, although not shown on the plan, that the branch from 
Langwith Junction to Clown joins up with a short line now 
under construction from Sheffield, called the Sheffield Dis- 
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excavation in cuttings carried tu embankments has exc2eded 
3,500,000 cubic yards, of which fully 1,000,000 cubic yards 
was rock, chiefly of the dolomite formation. I was a little 
unfortunate for the contractors, Messrs. S. Pearson and 
Sons, that, notwithstanding this large quantity of rock, they 
were not able to use any of it in their bridges, viaducts, and 
other structures. It proved to be of a description quite 
unsuitable for building purposes. Limestone frequently 
possesses excellent qualities as a building material. : 

The following viaducts are included in the constructive works, 
viz. :—Boythorpe, lergth 320ft., height 35ft.; Chesterfield, 
length 700ft., height 63ft.; Bolsover, length 370ft.. height 70ft.; 
Markland Grips, length 220ft., height, 0ft. There are also 
the three following tunnels, which have the accompanying 
dimensions, viz.:—Duckmanton, length 500 yards; Bolsover, 
length 2625 yards ; Spinkhill, length 42 yards. 

The most important as well as the most interesting 
example of the viaducts is the Chesterfield Viaduct, shown in 











ENTRANCE 


until at least one of the coast extensions is carried out. It is 
not merely for the sake of tapping the great mineral 
resources of the “ Dukeries,” and enabling them to be dis- 
tributed over what would be after all but a very limited area 
in comparison with the amount of those treasures themselves, 
that the construction of the East and West Coast Railway has 
been commenced and advanced with very commendable 
energy and perseverance, and with a success well deserved by 
all parties therein concerned. The ulterior object was, and 
no doubt is still, to effect a direct communication between 
the numerous collieries along the line of the new route and 
the sea, so that their valuable produce may be safely and 
expeditiously exported to other and distant countries, and 
thus aid further to increase the enormous tonnage which is 
transported from one end of the world to the other by British 
ships. 

, important link in what we trust may prove the 
ultimate chain of development of this line of railway was 
made on Monday last. It consisted in the opening for 
passenger traffic of the Chesterfield and Warsop length of the 
central section, already described. The newly-opened length, 
which includes a branch to Clown, has been executed by 
Messrs. S. Pearson and Sons, at a cost of nearly a million of 
money, and will open up the coalfields in the immediate | 
neighbourhood of the ‘“ Dukeries,” on the great landed 





TO BOLSOVER TUNNEL 


trict, about 94 miles in length. The completion of this line, 
although a short one, will be of great importance, since it 
will allow a direct independent entry into Sheffield to the 
Great Northern, Great Eastern, and the East and West 
Coast Companies, a privilege which they have not hitherto 
possessed. The Sheffield District starts from Attercliffe, a 
suburb of the town, and the goods station will be located upon 
the same level as nearly all the neighbouring large manu- 
facturing industries, thus affording unrivalled facilities for 
dealing with all descriptions of goods traffic, not merely 
locally, but on a more extensive scale by an uninterrupted 
route to the shipping port of London. 

The power to construct these lines forming the central 
portion of the railway, was obtained from Parliament by the 
Company’s Act in 1891, anda Bill for further extension of 
time is being promoted by the directors during the present 
session. The works were commenced in the latter half of 
1892, the first sod having been cut on June 7th of the same 
year. From the first the difficulties, which were numerous 
and of considerable magnitude, were grappled with in a 
determined and resolute manner, though being a cross- 
country railway it intersects the watersheds, and has involved 
the carrying out of exceptionally heavy engineering works, 
some of which are illustrated in the present article. 

Among other items of working details the total amount of 








DEEP CUTTING 


plan and elevation in our engraving. It consists of an 
apparently confused combination of various kinds of square 
and skew arches and girder openings, as it crosses in close 
proximity and in an involved position the Midland main line, 
the Manchester, Sheffield, and Lincolnshire Extension 
from Sheffield to London, the river Rother, and the main 
roads from Derby and Mansfield into Chesterfield. A 
reference to our drawings will, however, sufficiently 
indicate that each arch, whether on the square or on 
the skew, and each girder has its own work to do, and 
is provided with a span and other dimensions and details 
which make it quite equal to the occasion. Out of the 
seeming chaos of lines is evolved order, method, and system. 
In one of the illustrations, taken from a photograph kindly 
placed at our disposal, together with others, by Mr. J. 
Barrett Squire, chief agent for Messrs. Pearson and Sons, 
the whole arrangement of the over and under routes is very 
well shown. The Markland Grips Viaduct is an ornamental 
structure, only required by the desire to preserve the beauty 
of the natural ravine belonging to the Duke of Portland, 
which it crosses. 

Of the two other viaducts, the Boythorpe has a couple 
of under-spans, to allow of the passage of the Boythorpe 
and Midland Railways respectively, and that at Bolsover 
appears to run parallel to the latter line. Leaving the viaducts, 
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we now pass on to the tunnels, of which there are three. It 
is only necessary to refer to that at Bolsover, of which we 
give a photograph. This tunnel ranks among the longest 
tunnels in the country, and the contractors claim that it has 
been constructed in a shorter space of time than any other 
tunnel of equal length and size. It may not be uninteresting 
to give the lengths of some of the longest tunnels in England; 
— Woodhead, a fraction over three miles; the oft-quoted 
‘* Box”’ tunnel, 3200 yards; Netherton, 3036 yards; Bolsover, 
2625 yards; Kitsby, 2400 yards; Sydenham, 2100 yards 
long. Similarly to the “Box,” the Bolsover tunnel is built 


on @ continuous gradient, as it was found impossible to use, 
as is generally done when practicable, a couple of gradients 
falling from some point near the centre of the tunnel towards 
each end, 
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The advantages of the double incline are that it facilitates 
both the actual construction of the tunnel, and the drainage, 
whether temporary or permanent. It is sometimes a very 
troublesome matter, when all the “stuff” has to go one way. 
Sixteen faces were obtained from which to drive from, and 
the lining is of brickwork. It may not, perhaps, be generally 
known that in both the Hudson River and in the St. Clair 
tunnel, iron lining was used. It was composed of cast iron 
segments, having a thickness of acoupleofinches. As might 
be expected from the railway under notice, running trans- 
versely to some of the principal physical features of the 
country, the cuttings and embankments are deep, high, and 
of rather a heavy description. In addition, the longitudinal 
section very plainly points out the rough, not to say rugged, 


—==s 
to the Bolsover tunnel, the height from rail level to the su 
face of the ground above is between 7Oft. and 80ft. In # o 
respect—and the advantage is no small one—the aleoes 
tunnel can score off the old ‘ Box.” The former has e 
gradient of 1 in 120, while the latter had to stiffen its incline 
to 1in 100. The constructive works required about 200,000 
eubic yards of masonry, brickwork, and concrete and 
50,000,000 bricks were laid in the different structures 
On the Chesterfield viaduct there are both through and 
under bridges with a maximum span of !120ft., as measured 
by scale. The steel girders of these bridges are of the N type 
which are now coming very much into use in this pond... ts 
All the wrought iron girders employed for the bridges rendered 
necessary to carry the existing roads and streets over the ex 
tension of the Great Eastern Railway into their terminal 
station at Liverpool-street, are constructed after the same 
pattern. It was, and is still, a great favourite in America 
and was largely used in bridges of timber, of iron, and in 
bridges built up of a combination of the two materials 
American engineers are past masters in every description of 
trussed beams and girders, and out of the almost innumerable 
varieties of which the different systems may be said to 
consist, that in which, as in the present instance, so far as 
we can judge from the small skeleton elevation before us, the 
verticals are struts, and the diagonal members ties, appears 
to be among the survivors of the fittest. It was a long time 
before our engineers recognised and appreciated the real ad. 
vantages of trussed girders with liberal depth and long panels 
The blame is to be thrown on the fact that we were partly 
committed to the plate type, which does not admit of the 
same proportion between span and depth as the open web 
system does. 

That a considerable demand was made on these materials 
may be gathered from the fact that the steel and ironwork jn 
the girders amounted to upwards of 2000 tons, and the timber 
to over 50,000 cubic feet. It is true that the actual length of 
line included and available for passenger traffic in the newly 
opened section is only eighteen miles of double line, but the 
number of sidings and turnouts for the accommodation of 
stations and colliery branches have required an additional 
provision of thirty miles of single-line track. The track itself, 
or permanent way, consists of steel bull-headed rails, 
weighing 86 lb, to the yard, laid on cross sleepers of red pine, 
In fact, the track is simply that of the regular modern up-to. 
date English pattern, which can stand any amount of fast 
running when necessary, and is unquestionably the best 
suited for our requirements, though we do not go so far as to 
claim for it universal applicability under conditions from 
which our railways are exempted. 

The contract of Messrs. Pearson and Sons was for a lump 
sum, and the first clause in the specification was to the effect 
that the line was to be in every respect “a first-class Mnglish 
railway,” and so it is. At least, this was the opinion 
expressed by all those competent to form a judgment, after 
the run over the newly-opened section last Monday. There 
are only two classes of carriages, first and third, and we 
think the company has acted wisely in restricting the accom. 
modation to an extent which meets all the requirements of 
the traffic on the one hand, and, on the other, prevents the 
incessant and expensive wear and tear of a portion of the 
rolling stock by running backwards and forwards so much 
dead weight, and so many empty and non-paying carriages. 
The third-class carriages are better furnished, upholstered 
and generally equipped than the second-class coaches that we 
could mention, which ply regularly in and out of London 
upon many of our locomotive lines. The chief engineer of 
the line is Mr. R. Elliott Cooper, M. Inst. C.E., and the con- 
sulting engineer, Sir Benjamin Baker, C.B., M. Inst. C.E. 
The party was favoured with exceedingly [fine weather, 
and hospitably welcomed and entertained by their hosts, 
The Midland express maintained, without any attempt at 
‘‘ scorching,” a good steady forty-eight miles an hour, a speed 
quite fast enough for ordinary travelling, and landed the 
visitors shortly after 9 p.m. at its London terminus, 








A FAST RUN ON THE CHICAGO, BURLINGTON, 
AND QUINCY RAILROAD, U.S.A. 


Wr have of late had occasion to refer somewhat frequently 
to the fast train runs recorded on American railways, and we 
give below an account of a long run at high speed made by a 
special train from Chicago to Denver, 1025 miles, in 1133 
minutes, or 1069 minutes’ actual running time. This account 
has been compiled by our American correspondent from a 
statement issued by the railway company. The gradients are 
not very heavy, though there are some of 1 in 90 to 1 in 100 
for lengths of 1 to 2} miles. The total difference in elevation 
is 4583ft., Chicago being 581ft., and Denver 5164ft. above 
sea level. The train was a special, carrying Mr. H. J. May- 
ham to the bedside of a dying son at Denver, and there was 
no time for special preparations. 

Mr. Mayham left New York at 10 a.m. Sunday, February 
14th, in the Chicago Limited express of the Pennsylvania 
Railroad. The first notice the Chicago officers of the Chicago, 
Burlington, and Quincy Railroad received was a telegram 
received from Mr. Mayham, sent from Fort Wayne, Ind., 
at 6.30 a.m., February 15th, asking the charge for a special 
train to Denver. As no particulars were given no arrange- 
ments could be made, but Mr. Mayham was met at the 
station by an officer of the Chicago, Burlington, and ()uincy 
Railroad on the arrival of the “Limited” at 9.10 a.m. 
At 9.20 a.m. orders were given to have an engine ready with 
the superintendent’s private car (weighing %2 tons), 
and at 10 a.m. this special train started for Denver. 
The railway company guaranteed no special time, but in- 
tended to make the run at about the speed of the ‘‘ Fast 
Mail.’ The charge made was one dollar per mile, or £209. 

The start was made during a snowstorm, and the first stop 
after leaving the Union Station at Chicago was at the com- 
missary office at 16th-street, where four minutes were lostin 
taking in supplies. It took 12 minutes to reach Western- 
avenue, instead of nine minutes by the mail trains, owing to 
the stop at 16th-street. After stopping for the railroad 
level crossing at Western-avenue the train ran to Aurora, 33 
miles in 32 minutes, stopping one minute at Aurora for Mr. 
Mayham to send a telegram. The train left Aurora at 10.46 
for Mendota (83 miles), the distance between the two points, 
46 miles, being covered in 44 minutes, although one full stop 
was made at the railroad crossing at Earlville. A small 
quantity of water was taken at Mendota, as well as at Gales- 
burg, which was the next stopping point, where the train 
arrived at 1256 p.m. An inspection of the engine, while 
water was being taken, showed that an oil box bolt had been 
lost. This was replaced and the train departed at 1 0 cn 
stopping again at the railroad crossing at Monmouth, an 
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—— 
at Burlington (206 miles) at 1 48, where the first change of 
engines was made, engine No. 259 replacing No. 8. 

Leaving Burlington at 1.51 p-m., the first stop was made at 
the level crossing of the Chicago, Rock Island and Pacific 
Railroad at Fairfield, and thesecond at Krum (261 miles), where 
the train arrived at 2.52 and stopped to take water. Three 
minutes were consumed in taking water, the train leaving at 
9.55 pm, One stop was made at the grade crossing at 


being given, as two minutes were consumed. The rules at 
such crossings, unprotected by interlocking, points require a 
train to come toa dead stop before reaching the crossing. 
In nearly three-fourths of the distance the run was over a 
single-track road. It is interesting to note that the fast 
train which left Chicago at 10.30 p.m. on Sunday, Feb- 
ruary 14th, was overtaken and passed by the special at Oxford, 
716 miles, at 11.20 p.m., February 15th ; while the fast train 
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Ottumwa, and the train passed the Ottumwa Station (251 
miles) at 3.18 p.m. The next stop being the railroad cross- 
ing at Maxon, the engineman took the opportunity to oil 

Ip, and the run thence to Creston (396 miles) was covered 
for nearly the entire distance, 92 miles, at an average speed 
cf 60 miles per hour, not including stops at Chariton and 
O-ceola. 

The third change of engines was made at Creston, engine 
No. 232 being coupled on to the train, a delay of only two 
minutes being sustained in making the change. The train 
departed at 5.26 p.m. It had not gone far, however, before 
is was discovered that a journal of one of the bogie axles 
was running hot. The 36 miles between Creston and Villisca 
were covered in 34 minutes, but it was found necessary to 
stop at the latter place to cool the hot box and send a 
telegram to Red Oak for another engine to be in readiness 
to take the train thence to Pacific Junction. The distance 
from Villisea to Red Oak is 15 miles, and the train made 
the run in exactly 15 minutes, arriving at the latter place 
ai 620 pm. As the time to get another engine ready to 
continue the run was so short, the engine was hardly ready 
to take the train upon arrival, and here the only real delay 
which occurred on the entire trip was sustained. This was 
quite insignificant, however, as the train departed from Red 
O.k (447 miles) at 6.27 p.m. with engine No. 16, in charge 
of the same crew, and made the run to Pacific Junction 

{32 miles) without further incident, arriving at the latter 
place 7.5 pm., when the train was turned over to the Bur 
lington, and Missouri River Railroad. 

Pacific Junction is the dividing point between the Chicago, 
Burlington, and Missouri River Railroad, which together form 
a through line to Denver. 

The fifth change of engines was made here, and engine No. 
203 started with the train at 7.7 p.m., two minutes having 
been consumed in making the change. The distance to 
Lincoln is 59 miles, and in spite of slowing down to run 
over the Missouri River bridge, and stopping for the level cross- 
ings of the Missouri Pacific Railroad at Louisville, and the 
Chicago, Rock Island, and Pacific Railroad at Lincoln, the 
run was made in 64 minutes, the train arriving at Lincoln 
(541 miles) at 8.11 p.m. Engine No. 227 was here substituted, 
the same crew continuing the run to Hastings. The train 
departed from Lincoln at 8.14, arriving at Hastings (638 
miles) at 10.3 p.m., having stopped but once, at Sutton, to 
take water. 

The seventh change of engines was made at Hastings with 
engine No. 210, and the train departed two minutes after 
arrival, orat 10.5 p.m. The first stop the train made after 
leaving Hastings was Oxford (716 miles), which is 78 miles 
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which left Chicago at 5.50 p.m. on Sunday, February 14th, 
was overtaken and passed at Akron, 913 miles, at 1.48 a.m., 
February 16th. 


es between 


Arriving time. 
Leaving time 
Dead time, 


Miles 
Miles between 





cs a 
= os Stations. Remarks. 
2% 
a 
am. |am. | m. 
0 Chicago 10.09 
1 1 4 (Commissary) 10.04 10.08 4 Supplies 
56 37 Aurora 10.45 10.46 1 
83 46044 Mendota 11.39 11.33 3 Took water 
pm. 
l 80 83 Galesburg 12.6 1.00, 4 Took water 
p.™m. 
206 43.48 Burlington 1.48 | 1.51 3 |Changed engines 
261 55 61 Krum 2.52 | 2.55 3 | Took water 
281 20 23 Ottumwa 8.18 | 8.18 
804 24 Maxon 3.42 | 3.44 2 Crossing and oiled 
engine 
j $2 £3 Chariton 4.17 | 4.22 5 \Took water and oiled 
engine 
27 | 28 Osceola 4.50 4.52) 2 Sent West. Union 
message 
$96 | 33 82 Creston 5.24 | 5.26 2 Changed engines 
$32 86 | 34 Villisca 6.00 6.05 5 Hot truck 
' ] 15 Red oak 6.20 6.27 | 7 |Changed engines 
$82 35 388 Pacific Junction 7.05 7.07 | 2 |Changed engines 
541 64 Lincoln 8.11 8.14) 8 |Changed engines 
610 «66973 Sutton 9.27 9.30) 3 |Took water 
635 28 «38 Hastings 10.03 10.05 | 2 |Changed engines 
Tle 78 (75 Oxford 11.20 11°24 | 4 |Took water and oiled 
1 In. engine 
77054 1 McCook 12.15 11.17 | 2 \Changed time and 
engine and took 
a.m. water 
860 0 97 Wray 12.54 12.56 2 Took water 
9138 58 2 Akron 1.48 1.50 2 Changed engines 
978 65 69 Roggen 2.59 | 3.02 3 Took water 
1025 4] 1 Denver 3.53 
Union Depot 
1025 1069 64 


Railroad crossing stops not deducted except at Maxon, Iowa. 

C.B. and Q. 1025 miles, Chicago to Denver, 18 hours 53 minutes 

54°27 average miles per hour. 

Actual average running time, 
per hour. 

There was no time to select special engines or to make 
special preparations, but in only one case did any delay occur 
from a defective engine, and that was not serious. The types 
of engines used, with their length of run and their general 
dimensions, are given in the following table :— 


17 hours 49 minutes = 57°53 miles 


No of No. of Diameter fotal weight 











Jo. 0 : ee > reeegh (PN om Boiler “ ot 
Stations. Miles run Rapa ba Type of engine. = a. — Cylinders. pressure. — 
ft. in. in. Ib, et 
Chicago to Burlington 206 Ss Eight-wheel 4 $ 48 17 x 24 165 pia pas 
Burlington to Creston ae Sane 190 259 Eight-wheel 4 4 4 8 18 x 24 165 79,8 
Creston to Red Oak .. .. .. « vt 232 Mogul 6 2 > 2 19 x 24 185 , 
Red Oak to Pacific Junction .. .. .. . 35 16 Eight-wheel 4 4 t 8 17 x 24 165 
Pacific Junction to Lincoln .. .. .. . 59 203 Eight-wheel 4 4 4 38 18 x 24 165 
Lincoln to Hastings... .. .. .. .. 7 227 Kight-wheel 4 4 4 8 18 x 24 165 
Hastings to MeCook .. 132 210 Eight-wheel 4 4 4 § 18 x 24 165 
McCook to Akron 143 $24 Ten-wheel 6 4 5 2 19 x 24 185 
Akron to Denver... 112 228 Eight-wheel 4 4 4 8 18 x 24 165 


distant, the run being accomplished in 75 minutes. During 
the four minutes required to take water, at the latter place, 
the engine was carefully inspected and oiled, and then ran 
to McCook (770 miles from Chicago), the distance of 54 miles 
being covered in 51 minutes, the train reaching McCook at 
1215 a.m., February 16th. At this point the time is changed 


one hour, being on the dividing line between “central” and | 


“mountain” standard time. Thus the train left at 11.17 
P.m., with engine No. 324. 

The run of 90 miles to Dray was made in 97 minutes, and 
& stop of two minutes was then made for water. The next 
run of 53 miles to Akron was made in 52 minutes, and at 
Akron the ninth and last change of engines was made, engine 
No. 228 taking the train on to its destination. After two 
minutes consumed in making the change, the train left at 
1 0 am. Roggen, 65 miles, was reached in 69 minutes, 
although time had been lost by reducing the speed to five 
miles per hour over the Bigon River bridge, which was being 
rebuilt. Reaching Roggen at 2.59 a.m., the engine took 
Water, and left at 32 am. for Denver, 47 miles distant. 
The train was delayed two minutes at the Union Pacific 
Railroad level crossing, also three minutes at the crossing of 
the Colorado Central Railroad, just outside of Denver, as 
well as three minutes’ running through Denver yard, the 
time consumed being 51 minutes between the points, the 
train arriving in Denver Union Depot at 3.53 a.m., mountain 
time, or 4.53 central time, 18 hours and 53 minutes from 
Union Depot, Chicago, to Union Depot at Denver. 

The following table gives the record cf the run, but the 
twenty-one stops at crossings are omitted, only that at Moxon 





It is to be regretted that the main object of this fast train 
was not attained, as Mr. Mayham’s son died some four hours 
before Mr. Mayham reached Denver. 








ELECTRIC TRACTION FOR TRAMWAYS. 


Tur “Simplex” system of electric traction for tram- 


| ways has already been noticed in these columns, but 


a few further particulars with reference to a public 
trial over a short length of experimental line laid 
down at Prescot will be of interest. Deputations from all 


| the important corporations in Lancashire, Yorkshire, and 
| the Midlands, with several representatives from Scotland, 








were on Tuesday, at the invitation of the Simplex Electric 
Tramway Conduit Syndicate (Limited), afforded an oppor- 
tunity of inspecting the system in actual operation, over a 
} mile length of tramway laid down on land belonging to 
the British Insulated Wire Company (Limited). In order 
that the trial should be as complete and severe as possible, 
the short section of tramway was specially constructed 
to present the worst possible conditions, as regards 
gradients, curves, points, &c., there being no level piece 
of line from beginning to end. The curve was about 
45ft. radius, and a point was made with a double radius of 
40ft., whilst half of the track was on a gradient of about 1 in 
25, so that the line presented a far more severe test than 
would be at all probable under ordinary conditions. The 
current was taken from a battery at 100 volts pressure, and 
for the purpose of this particular line a motor transformer 








was provided to transform the current up to 500 volts, which 
is the ordinary working pressure of electric tramways. The 
members of the party were afforded an opportunity of taking 
@ run in a car over the specimen line, at a speed of about 
eight or nine miles an hour, and throughout the working was 
most satisfactory. 

Mr. J. E. Waller, M. Inst. C E., the consulting engineer to 
the syndicate, explained to the assembled party the details 
and working of the system. The principal object of the 
invention was, he stated, to secure the advantages of electrical 
traction, whilst doing away with the necessity of suspending 
conductors, wires, and other appliances above the roadway as 
in the overhead system, and to which there is a strong 
popular objection in thiscountry. In the “ Simplex” system 
the conductors and other fittings are placed underground 
instead of overhead, the conduit beiug situated beneath one 
of the running rails, so that the line presents much the same 
appearance as an ordinary tramway. In place, however, of 
one of the ordinary rails is substituted a “‘split’’ or double 
rail on one side, between which there is a narrow slot about 
lin. wide, to admit of the electrical collector on the car 
making contact with the cable in the conduit which conveys 
the electrical energy. The conduit is fixed beneath, but 
slightly to the inside of this split rail, so that accidental-con- 
tact is practically impossible. The conductor is of flexible 
strained wire, and small mechanical devices are introduced 
for maintaining a constant strain thereon, so as to prevent 
any variation in its position in the conduit; whilst the insu- 
lated supports are necessarily, owing to the flexibility of the 
conductor, only required at long intervals, which allows them 
to be placed in small side openings to the tube, these openings 
being covered by removable lids, and accessible without 
disturbing the street surface, so that large and efficient 
insulators can be used. The conductor lies on a bent iron 
bar about jin. diameter, projecting from the under side of 
the insulator. The car used in the trial was equipped with 
two hollow shanks, which travelled in the slot of the double 
rail, and these shanks contained the insulated copper con- 
ductor. Attached to the lower end of the shanks, but insulated 
therefrom, wasa gun-metal casting of horseshoe shape, in which 
the conductor lay. As the car proceeded on its journey, the shoe 
rubbed against the conductor, the current being conveyed 
though the hollow shank, and thence by means of an insu- 
lated cable to the motors on the cars. In going round curves 
a simple device has been designed to prevent the conductor 
touching any part of the conduit, and another special arrange- 
ment is requisitioned to obtain even tension upon the electrical 
cable, the party having ample opportunity of inspecting the 
working of these arrangements, which proved in every way 
efficient. The car used in the trial journeys was manufac- 
tured by Messrs. George Milnes and Co., of Birkenhead, and 
was lighted by electricity, for which, of course, the system 
affords special facilities. The generating station and the 
car motors present no special features of novelty, being 
practically identical with those used on the numerous over- 
head electric tramways running in America and elsewhere. 

The special advantages accruing from the adoption of the 
system above described are immunity from danger, cheapness 
of construction, and simplicity in working and renewal. The 
whole of the electrical fittings can be placed in position in the 
course of afew hours after the tramway is constructed, and 
inspected, or any part removed with facility during the hours 
when the cars are not running. The adoption of a flexible 
conductor enables perfect insulation to be obtained, whilst by 
employing a rigid arm to carry the collector there is no risk 
of the collector failing to make electrical contact, or coming 
against the roof or walls of the conduit. The absence of any 
obstruction in the tube underneath the slot is also a further 
advantage in facilitating the cleansing of the conduit. The 
saving effected by adopting this system in place of horse 
traction is claimed to be about 2d. or 3d. per car mile, the 
cost being much the same as that of the overhead electric 
tramway. 

In commenting on the trial, Mr. S. Z. de Ferranti said the 
system was undoubtedly very simple, and its simplicity and 
adaptability would command success. Mr. Atherton, one of 
the directors of the syndicate, observed that already American 
deputations had been over to investigate the system, and 
its application in the United States was at present under 
very serious consideration. Mr. Councillor R. D. Holt, of 
Liverpool, remarked that in that city the corporation might 
easily utilise the electricity-producing machinery they had ac- 
quired for supplying the current to run such a tramway system 
as the ‘ Simplex,” whilst it would enable them to produce the 
electric light at a lower cost to the community. Mr. Alderman 
Higginbottom, of Manchester, said that if electric traction 
were adopted in Manchester it would have to be an under- 
ground system, and not overhead, as many of the out-town- 
ships hed expressed strong objection to overhead wires in 
case electric traction should be decided upon. Under the 
“Simplex” system, however, one of the two lines in Man- 
chester would have to be replaced, which would involve an 
expenditure of four to five hundred thousand pounds for the 
seventy miles of tramway, and he hoped that something might 
be devised to diminish this cost. Otherwise the system was 
well worthy of their consideration, and when the Corporation 
get their Bills passed by Parliament, it would, along with 
others, be brought before the committee. Bailie Wallace, of 
Glasgow, was also much impressed with the details of the 
system, and the difficulties he had anticipated in it had been 
fairly well met. He was not without hope that his com- 
mittee would decide against an overhead system in the 
electric traction scheme they had in view, and he would put 
before them the merits of the “ Simplex” system. 








A REpoRT on the relative humidity of Southern New 
Eagland and other localities, prepared under the direction of Mr. 
Willis L. Moore, chief of the United States Weather Bureau, by 
Mr. A, J. Henry, is interesting as bearing upon the question. of 
humidity of the atmosphere for cotton spinning. The attention 
of the Weather Bureau having been called to the importance of 
the subject and to the probable extension of the manufacture of 
cotton over a much wider area than it has yet occupied, a compari- 
son was instituted with a view of ascertaining how the natural 
humidity of certain portions of the United States—particularly the 
South, where the extension of the art is most pronounced—com-- 
pares with that of the southern shore of New England. The idea 
that the tendency to concentrate the cotton manufacturing in- 
dustry in Lancashire was originally due to the advantage of 
climatic conditions is not entertained. Indeed, it appears from 
the report that thus far in the development of the cotton manu- 
facturing industry too little account has been taken of climatic 
conditions as affecting the quantity or quality of the output. For 
the benefit of enterprising cotton manufacturers the suggestion 
is made that the control of both temperature/and humidity by 
artificial means seems to be the final solution of the problem in all 
cases where the establishment of mills in a relatively dry district 
is contemplated, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTBIA.—GEROLD AND Co., Vienna. 
HINA.—KELLY anp Wa.sa, Lp., Shanghai and Hong Kong. 
FRANOE.—Bovveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER anv Oo., 5, Unter den Linden, Berlin. 
A. TweiTMEveER, Leipsic. 
INDIA.—A. J. Compnripcs anv Oo., Bsplanade-road, and Railway Book- 
; stalls, Bombay. 
JTALY.—LOESCHER AND Co., 807, Corso, Rome. 
Booca Ferxs, Turin. 
JAPAN.—KELLY AND Wasa, Lyv., Yokohama. 
pussiA.—C. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
g, AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
R. A. THompson anv Co., 88, Loop-street, 
J. C. Juta anv Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GoRDon anp GotcH, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
B. A. THompson anv Co., 180, Pitt-street, Bydney; 3862, 
Little Collins-street, Melbourne ; 7, King William-street, 
Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZHALAND.—Upron anv Co., Auckland. 
Craia, J. W., Napier. 
OANADA.—MonTREAL News Co., 386 and 388, 8t. James-street, Montreal. 
Toronto News Co., 48, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTeRwationaL News Co., 88 and 85, 
Duane-street, New York. 
Supscoription News Oo., Chicago. 
sTRAITS SETTLEMENTS.—KeE.ty anp Watsx, Lp., Singapore. 
QEYLON.—W1isaYaRTNA AND Co., Colombo. 
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TO CORRESPONDENTS. 


for on tae > = column, —_ in all — coh —- 

envelope legibly di writer to himsels stamped, in 
that answers received by us may be forwarded to their destination. lo 

notice can of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Taz Encnvere, or 
questions, should be accom: by the name and writer, 
not necessarily for ‘ication, but as a proof of good faith. No notice 
whatever can be of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore request correspondents to keep copies. 


REPLIES. 


C. T. D. (Darwin.)—We are unable to say when or by whom the Black- 
wall Tunnel will be opened. Nothing has been definitely settled. 

W. C. (Huddersfield.)—(1) The slide valve should be loose so that the 
pressure may keep it up to its seat, but not so loose that its stroke 
will be less than that of the valve spindle. (2) Obviously your engine 
will not do its work because the load is too heavy. You must increase 
the pressure. What can you expect from 20 lb. per square inch, non- 
condensing ? 

J. P. W.—On your sketch we notice a small mark, apparently intended 
to show the centre of gravity of the barrow. Movement will take 
place until that point assumes its lowest position. A little thought 
will make it clear to you that the lowest position is reached when the 
rope supporting the handles is vertical, consequently the barrow, as 
shown in your sketch, will have no tendency to move in any direction. 

C. W.—You may find what you want in one or other of the following 
books :—Gibbon and Uttley’s ‘‘ Labour Contracts,” 1892; ‘‘Spike’s Law 
of Master and Servant,” 1872; ‘‘ Labour Disputes before Magistrates,” 
by Sayer and Savill, 1888. These are all fee and inexpensive books. 
So far as we know there is no book on the last Truck Act. You can, of 
course, buy a print of the Act itself at the Queen’s printers, or through 
any bookseller. 

R. anv A. (Chatteris.)—At any instant a point on the top of the wheel is 
travelling twice as fast as the hub, the point on the bottom of the wheel 
resting on the road being considered at rest. If you take a small disc 
of wood and attach two points on the side of it near the rim, and roll 
it along the table beside a board held on edge, so that the pins may 
scratch the board, you will find that two curves, cycloids, are wn, 
and you will notice that the upper one, as long as it is on top, is drawn 
more quickly than the lower. 











MEETINGS NEXT WEEK. 

CrystaL PaLace.—Wednesday, March 17th, at 8 p.m.: Course of 
Victorian Era Lectures, “ ay may and its Applications during the 
Queen's Reign,” by Captain W. de W. Abney, C.B., D.C.L., F.R.S. 

Tue InsTiTuTION oF JuNion EnoineerRs.—Tuesday, March 16th, 
at 8 p.m.: Lecture IV. of specia Jcourse on “‘ Dynamo Design, Construc- 
tion, and Working,” by Mr. F. A. Nixon. 

Royal MeTeoroLooicaL Socrety.— Wednesday, March 17th, at 7.30 p.m.: 
Illustrated Lecture, ‘‘ Meteorological Observations in 1837 and 1897,” by 
Mr. G. J. Symons, F.R.S. 

Donpee INSTITUTE OF ARCHITECTURE, SCIENCE, AND ArT.—Thursday, 
March 18th, at 8 p.m.: Lecture, ‘“‘ Architecture in the Reign of Queen 
Victoria,” by Mr. James A. Williamson, A.R.I.B.A., President of the 
Edinburgh Architectural Society. 

Society or Arts.—Monday, March 15th, at 4.30 p.m.: Cantor Lectures, 
** Alloys,” by Professor W. Chandler Roberts-Austin, C.B., F.R.S. Tues- 
day, March 16th, at 8 p.m.: Foreign and Colonial Section, ‘‘ The Progress 
of the British Colonies of Australasia during the Sixty Years of her 
Majesty's Reign,’ by Mr. James Bonwick. Wednesday, March 17th, at 
8 p.m.: Paper, “‘ Music in England at the Queen’s Accession,” by Mr. J. 
Spencer Curwen. 

Tue InstTiTuTion oF Civit Enoinerrs.—Tuesday, March 16th, at 
8 p.m.: Discussion upon ‘‘The Main Drainage of London” and the 
‘‘ Purification of the Thames,” to be continued and concluded. Paper to 
be read with a view to discussion, ‘‘The Mond Gas-producer Plant and its 
Application,” by Mr. H. A. Humphrey, Assoc. M. Inst. C.E. Thursday, 
March 18th, at 8 p.m.: ‘James Forrest” Lecture, “‘ Bacteriology,” by 
Dr. G. Sims Woodhead. 

Roya Institution oF Great Britain.—Tuesday, March 16th, at 
8 p.m.: Lecture IX., ‘Animal Electricity,” by Professor A. D. Waller, 
M.D., F.R.S. Thursday, March 18th, at 3 p.m.: Lecture IIL, ‘‘ Greek 
History and Extant Monuments,” by Professor Percy Gardner, Litt. D., 
F S.A. Friday, March 19th, at 9 p.m.: Discourse, ‘‘Greek and Latin 
Palwography,” by Sir kdward Maunde Thompson, K.C.B., D.C.L., 
LL.D., F.S.A. Saturday, March 20th, at3p.m.: Lecture IIL., “‘ Electrici 
and Electrical Vibrations,” by the Right Hon. Lord Rayleigh, M.A., 
D.C.L., LL.D., F.R.S., M.R.I. 








DEATHS, 
On the 4th inst., at 23, Dulwich-road, Herne-hill, S.E., WALTER 
Marsu, A.R.S.M., M.I.M.M , M. Am. Inst. M.E., aged forty-five. 
On the 6th inst., at Selborne House, Fawcett-road, Southsea—the 
residence of his son—GEORGE ALEXANDER MALPas, late Constructor H.M. 
Dockyard, Pembroke, aged sixty-eight. 


OUR HORSELESS CARRIAGE COMPETITION 


We think well to remind intending competitors that 
the time for making entries will expire at 6 p.m. on the 
31st inst. Printed forms of entry can be obtained on 
written application to the Editor of THz Encinerr. It 
is much to be hoped that no intending competitor will 
neglect to enter within the time fixed, and so suffer 
disappointment. In the interests of competitors, we 
shall not publish the list of entries until the time comes 
for delivery of the vehicles at the Crystal Palace. 
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THE NAVAL PROGRAMME AND ESTIMATES FOR 1897-98. 
THE grand total of the Naval Estimates for the forth- 
coming year is £21,838,000, or only £15,000 in excess of 
the sum voted for 1896 97. At the first glance a sense of 
disappointment may possibly be experienced when we look 
at the extensive programme of work proposed to be taken 
in hand last year, and at the apparently meagre proposals 
for 1897-98. This must unavoidably be the result of a 
continuous programme. A vast amount of work is placed 
out in the various dockyards and with private firms 
during the period which commences on the first of April, 
but many of the vessels laid down are only very gradually 
proceeded with at first, and it is upon the second year of 
the programme that, perhaps, the heaviest work falls. 

Such is manifestly the case in the estimates now before 
ns. The shipbuilding vote No. 8 absorbs no less than 
£9,230,000 of the total to be provided, £7,000,000 of 
which is for new construction. But it will at once be 
asked, how can this seven millions sterling be absorbed 
in new construction, when we read that the fresh portion 
of the new programme to be elaborated only consists of 
four battleships, three third-class cruisers, two sloops, 
four twin-sgye@w gunboats, two torpedo boat destroyers, 
and a royal yacht, and that three out of the four battle- 
, Ships, cannot be commenced until quite the latter part 











of the financial year? This question is easily answered. 
The £7,000,000 apportioned to new construction covers 
not only work upon those ships which are to to be laid 
down in 1897-98, but upon those commenced during the 
evolution of the shipbuilding programme within the past 
twelve months, as well as those which were in hand upor 
April 1st, 1896. The enormous volume of work to whick 
this total relates may be seen by a reference to Mr. 
Goschen’s “ summary of new construction.” It is shown 
that 14 battleships, eight first-class cruisers, nine second- 
class cruisers, ten third-class cruisers, two sloops, four 
twin-screw gunboats, 52 torpedo boat destroyers, eight 
light draught steamers for special service, and one royal 
yacht will each and all be under construction, as new 
vessels, in the coming year. Their number amounts 
to 108, their aggregate displacement to 380,000 tons, 
and their aggregate indicated horse- power to 800,000. 
Sixty-six of these ships are to be completed during the 
course of the financial year. This last item of informa- 
tion from the Admiralty statement fully explains how 
seven millions, or just one-third of the entire sum 
represented in the estimates, is to be expended. 

Another tremendous bite is taken out of the balance of 
the twenty-one millions by the sum appropriated for 
wages, victualling, and clothing of officers, seamen, and 
marines of the Royal Navy. This is no less than 
£6,080,600, a sum which equals the whole amount asked 
for naval services not very many years back. Yet it 
appears moderate—nay, indeed, almost too moderate— 
when we consider the enormous growth of our fleet in 
commission within the past twenty years. Shortly 
before the last great crisis in the East, when Russia 
marched her forces across the Balkans and down the 
valley of the Maritza, past Adrianople, to the very gates 
of Constantinople, it was considered a supreme effort to 
demand from this country 55,000 seamen and marines, 
part of whom were required to man the “ purchased 
fleet” just then organised, consisting of the Superb, 
Neptune, and Belleisle. The total of men and officers 
required for the ensuing year has reached the unprece- 
dented figure of 100,050, or 6300 more than were included 
in the estimates for 1896-97. But when we remember 
that twenty or twenty-three years ago we had practically 
no Channel Fleet at all, and that the Mediterranean 
squadron of those days was weak and unimportant, it is 
clear that, if 55,000 officers and seamen were in those 
days deemed to be essential, we cannot abate a single 
bluejacket of the 100,050 officers and seamen estimated 
to be required now. 

It is observable that 121 officers are to be added to the 
cadres now existing ; 265 engine-room artificers,’and 2000 
stokers are also included. It is to be hoped that a fair 
proportion of commissioned engineer officers is contained 
in the group of 121 officers asked for. The promotion 
of engine-room artificers to warrant rank is a most 
excellent means of rewarding meritorious service, but no 
officer of warrant rank should be permitted to hold and 
exercise command in a war vessel of any appreciable 
size. The engineer officer has the most important com- 
mand on board next to that of the captain and commander, 
and to undermine or degrade discipline within the 
engine and boiler rooms would be a fatal and retrograde 
step. With the story of the noble conduct of the 
engineers of the Warren Hastings fresh in our memories, 
men who risked their own lives below to keep the electric 
light going for the benefit of others, it is impossible not 
to regard this juncture as a favourable opportunity 
for increasing the status and position of the engineer 
officer, instead of making promotions to warrant rank 
with a view to rendering his existing position superfluous. 

£2,670,000 is required for naval armament during the 
forthcoming year; not a penny of this is beyond the re- 
quirements of the service. Perhaps one of the best proofs 
of this assertion is to be found in the fact that hardly any 
reserve of modern guns exists at all. Five 9°2in. guns of 
the new wire pattern, which is 33ft. in length, have been 
made, and five sets of mountings only. Four of these 
are required forthe Powerful and Terrible, so that there 
would be only one in reserve if the ships were to be com- 
missioned for active service to-morrow; it is the same with 
all classes of weapons. Before a 12in. B.L. or a 6in. quick- 
fire gun is out of the machine shops it has already been 
bespoken for months for the Cesar or the Jupiter, or 
some other ship which is completing. Not a single 
weapon of recent type is in the stores of the Naval 
Ordnance Department. We say not that our great arsenal at 
Woolwich is idle; on the contrary, never has there been a 
time when work was being more expeditiously and 
economically carried on. It is a striking change from 
the old days, twenty-five years ago, when the various 
departments looked as though arranged for a photograph. 
When we add to the amounts already enumerated the 
sum of £2,130,100 for non-effective services, we shall find 
that the whole totals to a figure of £20,110,700, which 
leaves a very modest sum for miscellaneous charges, and 
only £648,800 for the all-important item of naval works, 
including docks, schools, and barracks. 

That portion of Mr. Goschen’s explanatory statement 
which dealt with progress during the past year is most 
satisfactory in its character. Delay has been experienced 
in completing many of the vessels fitted with Belleville 
water-tube boilers, owing to the abnormal demands 
which have been made upon tube-makers, and the impos- 
sibility of their executing allthe orders at once. Apropos 
of the remarks made upon the steam trials of the first- 
class cruisers Powerful and Terrible, in regard to the 
first of which full details have already been given in the 
pages of Tue EncineEr, it may not be uninteresting to 
notice the reply given to Sir A. Forwood in the House of 
Commons on the 5th instant, as to the working of the 
Belleville boilers of the Powerful, Speedy, and Sharp- 
shooter. The quantity of coal consumed by the former, 
during her thirty hours’ trial, at an average of 18,459 
indicated horse power, was 45315 tons. This gives a 
consumption of 1°83lb. per indicated horse-power per 
hour, which is eminently satisfactory at the speed 
quoted, viz., 20°95 knots per hour. Whilst run- 
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ning at only half of her full indicated horse-power the 
battleship Prince George, with ordinary single-ended 
boilers, required precisely the same quantity of coal 
per horse-power per hour to do only 14}? knots. 
The torpedo boat destroyers have given more trouble 
than was at first anticipated. Ninety of these had been 
ordered in all—forty-two from 26 to 27 knots speed; 
forty-five of 30 knots speed; and three from 32 to 383 
knots. The greater part of the first class have been 
delivered and accepted, but only five of the 30-knot boats 
have been handed over as yet. The three very high-class 
boats are still in process of completion. It is expected 
that fifty additional torpedo boat destroyers will be 
delivered in the ensuing year. 

Fresh conditions have been imposed upon the manu- 
facturers of armour plates, but they have been equal 
to the occasion; and the new vessels of the Canopus 
class will be armoured with the improved material. 
When it is considered that the carburized steel plates 
hitherto employed in vessels of the Majestic class have a 
resisting power equal to 2°6 times that of the best 
wrought iron, the value of the indicated improvement 
in strengthening the defensive power of the Canopus 
class will be understood. 

Progress under the Naval Works Act has been satis- 
factory. The new docks at Gibraltar are rapidly going 
ahead, and 206,000 tons of stone have been deposited on 
the site of the mole which is to protect them. The three 
new docks will be 850ft., 550ft., and 450ft. in length re- 
spectively. Thus the first, a double one, will receive two 
Majesties at once ; the second will hold the Powerful or 
Terrible ; and the third will nicely receive the Diadem 
class. No arrangement could be more appropriate. The 
only station where works of extension and improvement are 
backward is Hong Kong. This we regard as a great mis- 
fortune. The naval power of Japan is increasing by leaps 
and bounds, and Hong Kong is as capable of development 
into a first-class fortress as Malta or Gibraltar—in point 
of fact, eminently more so than either of these stations. 
It should therefore be rendered impregnable, capable as 
it is of being sealed against the entrance of a hostile fleet, 
both by the eastern, or Ly-ec-mun, and western passages ; 
and having a solid granite wall, 1700 feet high and 7 miles 
thick, behind it, no earthly power could take it by assault if 
properly defended. And it has magnificent docks now 
within the shelter of the forts, This has been arranged 
since we drew attention to the nakedness of the Aberdeen 
docks in Hong Kong, some years ago, in the columns of 
THE ENGINEER. 

The improvement of the harbour of Bermuda by 
dredging is an important service. As it is now, the ex- 
tensive lagoon is practically useless for want of depth, 
and there is only the old floating dock for repairs, 
which would be unavailable for our larger war vessels. The 
new docks, both there and at Jamaica, should be put in 
hand at once. Many other valuable items of informa- 
tion are given in the Admiralty statement as to Chatham, 
Devonport, Portsmouth and Malta, but we have not 
space to notice them. 


THE MAXIM-CORDITE CASE. 

JUPGMENT in this case was given on Thursday, March 
4th. Mr. Justice Wright, who had reserved his decision 
at the conclusion of the trial, delivered on that day an 
elaborate judgment. dealing point by point with the issues 
which had been in dispute, and stating his opinion of the 
legal force of each contention with much clearness and 
ability. The upshot, as everyone now knows, is that the 
validity of the Maxim patent is affirmed, but any in- 
fringement of it by the Government is denied; this 
amounts to a judgment for the nominal defendant, Dr. 
Anderson. As it is possible that the plaintiffs may 
appeal, discussion of the ultimate merits of the dispute 
would be improper, but it is legitimate and useful to set 
forth the views enunciated by the judge, and to draw 
such conclusions as may appear pertinent. 

According to the present legal position, the novelty of 
Mr. Maxim’s invention is not disputed. It seems to be 
admitted on all sides that he was the first to unite gun- 
cotton—as distinct from lower forms of nitrated cellulose 
—and nitro-glycerine so as to produce a propulsive ex- 
plosive. But the proportions used by him were such as 
to make the nitro-glycerine a comparatively subsidiary 
constituent, for the maximum quantity suggested by the 
patent as consistent with the production of a trustworthy 
powder is 16 per cent. of nitro-glycerine. The learned 
judge insisted much on this reading of the specification, 
holding that if it were interpreted to mean that any con- 
siderably higher percentage could be used, then so much 
research and experiment would have been necessary at 
the date of the patent to determine what higher pro- 
portion might be adopted, that the validity of the patent 
would be imperilled. With this limitation of the mean- 
ing of the specification it is clear that cordite, containing 
58 per cent. of nitro-glycerine, cannot be held to infringe 
the patent for ‘‘ Maximite.” This large difference of 
composition is thus pronounced from the bench to have 
a significance as decisive legally as it appears to us to 
have technically. In our previous articles we have 
indicated that this difference of composition is of funda- 
mental importance, and the correctness of this opinion 
has now been judicially confirmed. 

The second main ground for holding that no infringe- 
ment has occurred consists in the distinction which can 
be drawn between oils of which castor oil is an example 
and those of which vaseline is a type. First it may be 
noted that the casuistical defence offered by the Govern- 
ment to the effect that vaseline is not an oil, has been 
utterly swept aside and disregarded by the Court, doubt- 
less to the unaffected amazement of those experts who, 
with the touching simplicity and engaging candour of the 
professional witness, found that to consider vaseline as in 
any way properly to be described as an oil was a wild 
and unprofitable speculation repugnant to an artless, 
honest mind. But though vaseline is certainly an oil, 
the Court pronounced—and rightly, in our opinion—that 
it is not the kind of oil contemplated in the specification. 


We insisted on the reasonableness of this view in our 
previous articles, and itis not surprising to find that what 
is technically convincing should also prove to be of such 
legal force as largely to determine the direction of the 
judgment which has now been pronounced. Mr. Justice 
Wright fully recognised that whereas castor oil was chosen 
by the plaintiffs on the ground that it contains oxygen— 

a circumstance the theoretical advantage of which we 
have explained on a former occasion—vaseline, used by 
the defendant, is free from oxygen, and thus cannot be 
included in the scope of the plaintiff's specification with- 
out so enlarging the latter as to imperil it, on account of 
lack of precision. A minor cause for concluding that 
vaseline is not to be read into the specification, is that 
one of the processes described therein involves the solu- 
tion of the oil in acetone; vaseline being practically 
insoluble in acetone could not be used in this particular 
process, and if it is to be included, the specification will 
stand in need of amendment. The last matter debated 
by Mr. Justice Wright is the Government contention that 
vaseline is used as a lubricant of the barrel, whilst castor 
oil acts as a moderating agent in the explosive. This 
contention is another of those super-subtle points dear to 
the defence. Like that relating to whether vaseline is or 
is not an oil, it was brushed aside by the Court. Such 
distinctions appear to us to be unreal and disingenuous, 
altogether pettifogging, and hair-splitting examples of 
the gentle art of logic chopping. They do no credit to 
anyone concerned in raising them, or in trying—vainly in 
this instance—to convince the Court by solemn assevera- 
tions from the witness-box, of their reality and justice. 
It is gratifying to know that the judge meted out to 
them precisely that amount of consideration which they 
deserved, and we trust that the ignominious discomfiture 
of the exponents of these tactics will have a salutary 
effect. 

As the matter stands now, Mr. Maxim and his com- 
pany have been beaten, and—unless the decision be sub- 
sequently reversed on legal grounds which are not within 
our knowledge—have, in our opinion, been beaten on their 
merits. The Government case was a strong one, and 
when shorn of the various rotten props with which it was 
sought to be supported, was amply resistant for a success- 
ful bulwark of defence. That these props were not only 
useless but harmful is pleasingly exhibited by the way in 
which Mr. Justice Wright dealt with the question of 
costs. The plaintiffs were entitled to costs on the issue 
of the validity of the patent, that having been given in 
their favour; the defendants to costs on the remaining 
issues. The Attorney-General then asked for costs on 
the higher scale, stating that it had been essential to 
incur much expense in the preparation of evidence and 
the payment of witnesses of the highest reputation. A 
similar application at the close of the Nobel case was 
refused, and this present attempt met with the same fate. 
The evidence on the plaintiffs’ side was sufficiently 
elaborate, but it faded into insignificance when compared 
with the serried battalions of ‘‘ great, wise and eminent” 
persons pressed into the service of the Government. Mr. 
Justice Wright recognised this discrepancy, and marked 
his sense of the fitness of things by declining to allow the 
lavish expenditure thus incurred to be exacted from the 
plaintiffs. We suppose the country must pay and look as 
pleasant as it can. 

This piling-up of evidence is rapidly becoming a grave 
abuse. It is quickly reaching a pitch when a wealthy 
plaintiff or defendant in a technical case, determined to 
win, will secure all the most notable or notorious 
members of the profession concerned, so that, if they 
do no good to his case, they may at least be prevented 
from aiding the other side. Such a state of things is 
obviously unsound. That it is recognised as obnoxious 
to the interests of justice is evident from the opinion of 
Mr. Justice Kekewich, who, as it happened, pronounced 
judgment in another heavy technical case on the same 
day as that on which Mr. Justice Wright delivered his 
decision in the Maxim-Cordite case. The former learned 
judge intimated that, as regards costs, he intended his 
action to be severe, continuing his remarks thus :—‘‘ The 
intention was based on a strong feeling, long and in- 
creasingly entertained, that the costs incurred in cases of 
this character are unduly large. They are often of little 
moment to the parties in such litigation by reason of the 
valuable interests involved. But there are others to be 
considered besides the parties to the particular litigation, 
and the importance of preserving a high standard in the 
administration of justice can scarcely be over-rated. 
: The evil to which I am referring has been 
especially noticeable, and has again and again been 
noticed, in patent cases; and litigation such as this, 
though not concerned with a patent, belongs to the same 
class. The temptation to multiply expert evidence, and 
to get as much as possible that can in any event be of 
value ‘on the notes,’ seems to be irresistible, and the 
difficulty of discriminating in this particular class of 
cases between what is admissible and what is not is 
undoubtedly great.” 

The extra work thrown on the judge is not inconsider- 
able, for it requires constant vigilance and much 
subsequent deliberation to pick out the essentials from 
the mass of matter put forward as of equal value, but in 
truth of very variable quality. Weare not disposed to 
commiserate our judges on this account; their work, 
though most responsible, is not excessive in amount, and 
it appears to agree with them, and to conduce to longevity 
and prolonged tenure of office. But in the due execution 
of justice, every one who has commercial or technical in- 
terests to maintain, or possibly to protect from un- 
scrupulous attack, is keenly and directly interested. The 
holder of a valuable patent, or the sufferer from an 
illegitimate monopoly, naturally seeks to have his 
grievance redressed by the ordinary machinery for the 
administration of the law. He knows that in a non- 
technical case, however good his cause, he may suffer 
wrong by some legal accident, but on the whole he is 
reasonably sure of obtaining substantial justice. When, 








however, he fights an action in which even the vocabulary 
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necessarily used is strange to the ears of the Court and 
in which the most obvious scientific facts haye a h, 
elaborately expounded as if they were the arbitrary rul ; 
of some novel kind of game, his lot is desperate ren 
deed. Should he be mathematically disposed ‘a 
not unduly sanguine in temperament, he will esas 
pute his chance of success as not greater than oa 
half, that is, he will know that he might without detriment 
determine the same by agreeing to abide by the tossing 
ofahalfpenny. A remedy for this evil has been repeatedly 
indicated. A judge, it is argued, is an exponent of the 
law ; it is not to be expected that he should possess any 
other technical knowledge whatever; he must therefors 
rely on that which he obtains at second-hand. But it ig 
always open to him to procure information, free from the 
bias of the contending parties; he should choose Py 
technical assessor to sit with him and advise him oa 
points of fact as the case progresses. The first judge 
who takes this course will be no longer oppressed with g 
mass of technical evidence, and the days of the pro- 
fessional witness, who turns himself into an advocate 
will be numbered. The single objection that might hie 
urged to this course is that it will be impossible to obtain 
an assessor who can deal with the case with an open 
mind, free from prejudice, and unbiassed by his scientific 
training. The very reasons that militate against the 
honesty of the expert are those which might tend to 
render an assessor partial. 


BOILER INSPECTION, 


For some occult reason the Manchester Steam Users’ 
Association is promoting a Boiler Inspection and Rezistya. 
tion Bill, which is set down for the second reading on the 
5th May. We say occult, because the object of the Aggo. 
ciation is hidden; it can only be guessed at. Why a 
comparatively small body of boiler inspectors should go 
to the trouble of forcing on the unwilling steam users of 
Great Britain a mischievous Act of Parliament must 
remain a puzzle. 

The Bill with which we are dealing makes the annual 
inspection of steam boilers compulsory, with certain 
exceptions. The exceptions are—(1) Boilers belonging 
to or used exclusively in the service of the (ueen: 
(2) those used on board steamships certificated by the 
Board of Trade; (3) those used on board sea-going vessels; 
(4) those used by railway companies as locomotives; and 
(5) those used exclusively for domestic purposes. At any 
time, however, the Board of Trade may declare any boiler, 
or class of boilers, which may appear to be of an 
exceptional character, to be exempt from the provisions 
of the Bill. There is no standard of qualification for 
inspectors laid down. Anyone who pleases may set 
up as an inspector, and grant certificates. For the 
examinations are not to be made nor are the certifi- 
cates to be granted by the Board of Trade nor any other 
department of the Government, but by “ lay inspectors.” 
While boiler owners are to be free to select their own 
inspectors, or to examine their boilers themselves, the Bill 
holds them responsible for the competency of the inspectors 
they select. Nothing more fatuous in legislation has, 
perhaps, ever been proposed than this. It opens bound- 
less fields for litigation. How is the steam user to know 
whether the inspector is or is not competent? Nay 
more, how is the inspector to know himself that he is not 
competent ? What would be said of a proposal that any 
one who pleased might practise as a surgeon; but that if 
a death occurred those employing him would have to 
prove that he was a competent man, or suffer the penal- 
ties for manslaughter? Such a proposal is enough in 
itself to condemn the Bill. If that is to do any good at 
all, it must be because it will secure competent inspection 
of the class of small boilers used by, for the most part, 
poor and ignorant men. But these are the very in- 
dividuals who are totally unable to say whether a man 
is a competent inspector or not. 

There are so many objections to this Bill that it is 
not easy to know where to begin pointing them out. The 
arguments and figures on which its promoters rely are 
wrong in many respects from beginning to end; but this 
fact has already been made tolerably clear by other 
critics, and instead of traversing old ground we prefer 
to go to the root of the matter and show that the most 
complete operation of the Bill, while it would greatly 
worry manufacturers and steam users generally, must 
fail to produce the desired results. Direct confirmation 
of this proposition can be drawn from the Manchester 
Steam Users’ Association’s own pamphlet. On page 4, 
for example, we have the following statement :—‘ Of the 
258 lives which might have been saved by competent 
inspection, 56 were lost from the explosion of 
boilers which were insured by Boiler Insurance Com- 
panies, one from a boiler which was under the inspection 
of the Board of Trade, seventeen from boilers under the 
inspection of Lloyd’s Registry, and 184 from the explo- 
sion of boilers which were not under the inspection of any 
Inspecting Association or Boiler Insurance Company.” 

Since the passing of the Boiler Explosions Act in 1882 
we are told that 377 lives have been lost, of which 68 per 
cent. might have been saved. This 68 per cent. is repre- 
sented by the 258 lives in the paragraph we have quoted. 
It would not, perhaps, be easy to find a more audacious 
or unjustifiable statement; it means that while the 
inspection of boilers by insurance companies was so in- 
competent that 56 lives were lost, the Board of Trade was 
answerable for one life and Lloyd’s Registry for 1%. 
Leaving the boiler insurance companies on one side, we may 
point out that if a body of surveyors like those in the 
service of Lloyd’s cannot secure immunity from death by 
the failure of boilers, is it likely that the class of inspectors 
and the kind of inspection contemplated by the Bill will 
do the work better? The thing is absurd on the face of 
it. The assertions of the Association, moreover, are 
marked from first to last by the absence of candour to 
an extent sufficient to ruin any cause. Failures of the 
packing of manhole doors, the bursting of copper steam 
pipes, the splitting of flue tubes, and such like, are all 
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wee whole force, be it observed, of the Manchester 


eam Users’ Association argument is, that explosions 
‘ur now, not only because there is no inspection, but 
because inspection as now carried out is not competent. 
The answer to this proposition, which is intended mainly 
for the consumption of Members of Parliament who do 
not understand the subject, is that a large proportion of 
the so-called explosions which take place are due to 
causes with which inspection has nothing to do. That 
the most competent inspector cannot provide for the 
fracture of steam pipes, the splitting of flue tubes, the 
coming down of furnaces, and many other causes of 
failure, and that inspection under the Boilers Inspection 
and Registration Bill would be little better than a 
farce. We can say this the more freely, that we are 
now, and have always been, the warm advocates of 
inspection, and the first to propose, many years ago, that 
scheme which we are glad to see begins at last to find 
favour, namely, that the owner of every boiler which 
explodes should be held to be guilty until he has proved 
himself to be innocent. We cannot do better than quote 
on this point the words of Mr. Crosland, who, as engineer 
to the Vulcan Boiler Insurance Company, of Manchester, 
has an enormous number of boilers under his care :—‘ At 
present, in the event of an explosion, if any of his men or 
his neighbours are killed, or injured, before any compensa- 
tion can be obtained, proof must be adduced to show that 
the boiler owner was criminally negligent—that, in fact, 
he worked a dangerous boiler, well knowing that it was 
dangerous. It is very difficult to prove anything of the 
kind. It is practically impossible for poor persons to 
obtain redress under circumstances so full of doubt. But 
the whole aspect of affairs would be changed if in the eye 
of the law the bare fact that a boiler exploded was taken 
as direct and powerful evidence of criminal negligence. 
Instead of widows and orphans having to prove that the 
boiler owner was guilty, the onus should lie upon him to 
prove that he was innocent, and nothing would be easier 
under most circumstances than to frame rules under 
which his innocence or guilt could be easily made clear 
toa jury. For instance, if he could show that his boilers 
were regularly and properly inspected, and he could prove 
that all repairs ordered by the inspector had been pro- 
perly carried out, his exoneration would follow. But 
under such conditions an explosion would be nearly im- 
possible, except by pure accident. If, on the other hand, 
it was shown that his boilers were not properly inspected, 
or that, being inspected, repairs ordered had not been 
made, then it would be clear that he had been guilty of 
criminal negligence.” 

If space permitted we might go on to show in minute 
detail that substantial progress is being made in the pre- 
vention of fatal explosions ; a few general figures must, 
however, suffice. In the ten years 1866 to 1875 the 
average number of persons killed per annum was 63°6; 
in the decade 1876 to 1885 the number fell to 44°7, and 
in the years 1886 to 1895 to 18°5. This bare statement, 
however, does not convey an adequate impression‘of what 
has been done. It must be remembered that pressures 
have been steadily rising, and that various complications 
have been added to the steam engine in the way of pipes 
and fittings, each of which may be a source of danger. 
If wesingle out from the crowd true boiler explosions, we 
find that their number is very small compared with the 
true boiler explosions which occurred twenty or thirty 
years ago. Thus, the Board of Trade returns for the 
year 1895-1896 included 79 cases, causing the loss 
of 25 lives; of these, however, only 24 were actual 
explosions of steam boilers, causing the loss of 15 lives, 
the remaining 55 cases consisting of various accidents, 
among which may be mentioned sixteen due to the 
bursting of steam pipes, stop valve casings, &c.; and 
fifteen to the failure of manhole joints, blowing out of 
plugs, and so on, which an annual inspection could not 
possibly have prevented. But the explosions of thirty 
years ago were not pipe failures and such like, but the 
ripping up of rotten boilers. Not only has the pressure at 
which engines are worked increased, but the number of 
boilers has greatly augmented. We have every reason to 
be satisfied with the progress being made, and trust that 
the vaticinations of the Manchester Steam Users’ Asso- 
ciation will be assessed on the 5th of May at what they 
are worth. The danger is that the humanitarian string 
will be played. The best answer is that all the trust- 
worthy evidence available goes to show that the proposed 
change in the law would be wholly inoperative. If any 
change is to be made it must take the direction we have 
indicated if it is to do good. 
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THE ETHER AND ITS WORK. 


Tue attention of the world of recondite science is 
now, and has been for some time, concentrated on what 
for lack of any better term may be called Radiancy. 
The extraordinary experiments of Tesla have been fol- 
lowed up by the discovery of the means of producing or 
isolating “X ” rays; and before we have time to recover 
our breath comes the announcement that a young 
Italian, Signor Marconi, has discovered what is appa- 
rently a new thing in radiancy, which enables him to 
transmit telegraphic messages over long distances with- 
out a conductor. Nor is Marconi’s work being done in 
absolute privacy ; on the contrary, Mr. W. H. Preece has, it 
i stated, been working with him, and results have already 
sey attained which are not only startling in themselves 
ut justify the belief that they are but the forerunner of 
~ sea ge developments of phenomena. Signor 

ro is but_ twenty-two. He disclaims the name 
th scientist. He is unable to explain the cause of 
ne results which he has attained. The apparatus 
~ which he works is being patented, and not 
cn details are kept secret. But enough seems 
which sn to enable us to say that the “ rays” with 
with Larconi works have very little in common 
1th ordinary electricity. Whether, indeed, they are 








electrical at all remains an open question. It has, of 
course, long been known that messages could be trans- 
mitted by induction without a conductor. Many years 
ago it was discovered that induction phenomena mani- 
fested themselves through long distances. Willoughby 
Smith carried out certain remarkable investigations on 
the subject as far back as 1881. Edison since then has 
telegraphed messages by induction to and from a rail- 
way train. Mr. Preece has himself utilised the principle 
for telegraphic purposes. So much mystery is used about 
Marconi’s discovery that the statements to which we 
refer must be taken with great caution, and our readers 
must not suppose that we put them forward as more 
than scientific rumour. If, however, they have any sub- 
stantial basis of fact, they present us with possibilities 
hitherto undreamed of. 

The fact that ‘‘ ether waves” are now playing so im- 
portant a part in the actual work of the world goes far 
to remove them from the realms of abstract speculation, 
and to confer on them a reality which they have not 
hitherto possessed. Up to a recent period the world, 
even the scientific world, was content to hear about the 
ether and ether waves without attaching any importance 
to the matter. They were regarded as belonging to 
the region of pure speculative science, which had little 
to do with a nation’s everyday work. That time 
has, however, passed. Much that has been tacitly 
accepted as true will in future be questioned; and 
earnest labourers will begin to say that it is time 
that the truth should, if possible, be ascertained, 
for in it lies—to paraphrase Tyndall—the promise and 
potency of progress. Until we have some clear idea of 
that with which we are working, it is impossible to make 
the most of it. On every side we hear of “‘rays’’ and 
‘‘waves” amid the ‘ether;” and the words are used 
without any definite or precise notion of what they mean; 
or, to write more accurately, those who form concepts do 
not take much care to be sure that those concepts really 
represent what takes place. Nor is this all. There is 
an ever-present danger that the man of science looking at 
one set of phenomena only, will frame theories and accept 
them as satisfactory, although they are totally inade- 
quate to explain other phenomena to which he has closed 
his eyes. Unfortunately, the theory of the ether and 
ether waves is peculiarly liable to this partial distortion 
and suppression; and it is no matter for surprise, we 
think, that many advanced and able thinkers assert that 
the word “ether” is only a euphemism for ‘‘ we do not 
know.” A brief statement of some of the facts cannot 
be out of place in our pages just now. 

It is obvious to everyone that communication of some 
kind takes place over great spaces without any visible 
means. Thus we have light and heat coming from the 
sun; and we have that peculiar influence known as 
attraction. In the early days of the rise of science in 
this country, attraction and such like were explained to 
be brought about by some occult agency known as 
‘action at a distance.” Sir Isaac Newton stoutly com- 
batted this theory ; and it is largely to Newton that we 
owe the modern concept of an ether. The ether has 
been termed the “ beast of burthen of science,” for when 
a puzzle comes, the ether is brought in to explain it. It 
is extremely difficult to form an accurate concept of 
what the word ether is intended to convey. In the first 
place, the present generation has been so completely 
drilled in the atomic theory, that it is next to impossible 
even to imagine the existence of a ‘‘jelly” which has 
absolutely no separate parts. The ether is supposed to 
be, and must be, to explain some phenomena, absolutely 
continuous—quite free from grains, or molecules, or atoms 
of any kind. Indeed, it has been shown by one writer that 
if its structure is molecular the molecules must be miles 
asunder. The ether is, be it observed, the happy 
hunting-ground of the mathematician. Furthermore, it 
is supposed to pass through and pervade every known form 
of matter. It is absolutely indifferent to the presence of 
every tangible or perceptible substance. This proposition, 
as will be seen presently, involves something like a flat 
contradiction of another proposition, yet it is essential. 
The ether cannot exert any influence on matter, or the 
planets would be retarded, for instance. Yet, on the 
other hand, it is the action of the ether on our 
eyes that enables us to see. It is the action of the 
ether on matter that gives us the phenomena of heat and 
electricity. It has been urged that although ether at 
rest has no effect on matter, yet ether in motion has. 
This is as much as to say that water at rest could not 
retard the progress of a ship through it ; but that water in 
motion could. This seems to be absurd. This is not all, 
however, or nearly all. It has been shown by competent 
mathematicians that if the ether does what it is said to 
do, behaves as it is said to behave, it must have a rigidity 
beside which that of the hardest tool steel is as nothing. 
Lord Kelvin has devoted years to building up a fairy tale 
of science, in which the ether becomes a congeries of 
countless myriads of gyroscopes. We may put on one 
side these more recondite speculations, and confine our 
attention to one or two obvious contradictions. We are 
told that the ether is unable to affect the movement of 
the lightest comet in the universe, and yet the vibrating 
molecules of hot iron can so act on it as to produce 
light. We are told that the vibrations of the ether pro- 
duce billions of vibrations in our eyes each second, which 
give the sensation of light; and this while no one has 
ever attempted to demonstrate the possibility of the 
smallest conceivable mass of matter vibrating at the 
velocity required. The ether is so far unlike ponderable 
matter that it is devoid of mass, inertia, and momentum, 
yet it can impart the latter to matter. It would seem, 
indeed, to set all the laws of dynamics at defiance, acting 
without reaction, and being acted upon with an expendi- 
ture of energy which makes no return bearing a relation 
to that expenditure. It is needless to extend this line of 
reasoning. At the very outset and beginning we are met 
with contradictions which are apparently fatal to the 
whole theory. 


But the theory does not die. On the contrary, it has 








The theory of a luminous ether, 
for example, has been worked out so carefully and 
ingeniously that it may be regarded as almost complete, 


more vitality than ever. 


almost impregnable. In many respects the explanation 
of the phenomena of light is the most beautiful theory ever 
devised by man. Unfortunately, there are certain gaps 
and holes, and thin places. But these may be passed 
over. The fatal fact is that the ether which satisfies the 
conditions demanded by the phenomena of light is not 
the ether that will satisfy other phenomena. Thus it is 
impossible to reconcile the notion of a substance all 
pervading, passing through matter as though the matter 
had no existence at all, with the idea that matter can act 
on it, push it and pull it, and put it into tremors, or that 
these ether tremors can in turn produce the tremendous 
effects on matter which we see taking place every day 
around us. How can the ether be at once indifferent to 
matter, and all powerful in its action on matter? How 
comes it that they can interact at all, and be utterly 
indifferent? The difficulty has by no means escaped 
mathematicians; and one, M. Cauchy, asserts that there 
cannot be fewer than six co-existing ethers to satisfy the 
most prominent conditions. 

It is unnecessary, we fancy, to try to explain to our 
readers the theory of ether waves or vibrations, as they 
are called. Everyone will form his own notion, and every 
notion will be more or less inaccurate through brain con- 
tenting. It is indeed almost impossible to form any con- 
cept of a wave which will satisfy the conditions. When we 
have said that the phenomena of heat and light and elec- 
tricity are due to rythmical tremors proceeding in straight 
lines, we have probably said all that can be said. 
Now, although the ether is indifferent, we are 
told, to matter, certain ‘“‘waves” cannot pass through 
particular forms of matter. Thus, light will not go 
through a boiler plate, although the ether pervades the 
plate. It has been discovered, however, that certain 
other waves—that is to say, X or Réntgen waves 
—will pass through metal, and now comes Signor 
Marconi, who tells us that he can produce ether waves 
which pass with absolute indifference through every- 
thing. The result being that he can transmit telegraphic 
messages through hills and rocks, probably indeed right 
through the earth, from London to the Antipodes. We 
have here the attribution of a new quality to the ether ; 
nor does the matter end here. Signor Marconi produces 
the waves, but he cannot concentrate them in one direc- 
tion. He has found that reflectors and receivers are 
worthless in the sense that he cannot direct rays in one 
path only. Thus, if a sufficient number of receivers 
were put up, say, on Salisbury Plain surrounding a central 
originator, then all these could get the message alike. 
We see in the fact very special limitations of utility. But 
it is premature to speak of such things. The broad 
fact is that a new form of energy is said to be made 
available for the transmission of effects over long dis- 
tances, and we ask ourselves not unnaturally whither is the 
path of discovery and investigation trodden by such men 
as Hertz, and Tesla, and Réntgen, and Marconi leading 
—what is the end? 

With each -addition to our knowledge of the means of 
transmitting certain phenomena the nature of the trans- 
mitting medium becomes more and more mysterious. 
Already great difficulties have been encountered in 
assigning explanations and giving solutions of problems 
that seem all but insoluble. The ether used to be spoken 
of as a fluid; it has long been evident that such a title 
can only mislead. Day by day negative definitions of the 
ether increase in number. We have further and further 
proof that it is not what we supposed ; but at the same 
time there is growing up the conviction that the limita- 
tions of time and space have, under certain circumstances, 
no existence, and that these circumstances can be brought 
about to a large extent by ourselves. Not the least note- 
worthy lesson taught by recent discoveries is the value of 
modesty, and the impertinence of the assertion that any- 
thing like finality of knowledge has been reached by 
anyone in any branch of science. The man who in the 
present day asserts that beyond certain limits anything 
is impossible, should have no place, position, or hearing 
among learned men. Two and two will not make five ; 
but it may be practicable to send a message direct to New 
Zealand without troubling the cable companies, to see 
through a stone wall, or to know of what our friend is 
thinking, and all this without having advanced one jot 
in our knowledge of the ultimate nature of the medium 
of our communication. 

— =e 


INLAND NAVIGATION ENGINEERING. 


THE question of improving the existing very defective 
inland navigation of this country continues to be attrac- 
tive to manufacturers doing an export trade. Evidence 
is so constantly accumulating of the important part which 
cheap waterway transit plays in the competition which con- 
tinental manufacturers are opposing to British firms, that it 
would be strange indeed were it otherwise. The circum- 
stance, too, that since the passing of the Railway Rates Act 
of 1894 nearly 2000 complaints of increases in railway rates 
have been sent in to the Board cof Trade, and that even in 
cases where settlements have been effected the existing rail- 
way charges are from 2 to 3 per cent. advance upon the 
rates prevailing before any increase took place, is another 
ponderous evidence of the necessity for something being 
done. How important is the position will be seen when it is 
stated that it has this week been declared by no less an 
authority than Sir Alfred Hickman, M.P., whose position as 
one of the most wealthy and extensive iron and steelmasters - 
and colliery proprietors in Staffordshire entitles him— 
especially when added to the great experience he has had on 
the railway rates and canal questions, both before the late 
Committee of Investigation, before Lord Balfour of Burleigh, 
appointed by the Board of Trade, and before the Railwsy 
Commissioners—to attention, that if English cana isaticn 
engineering were brought up to anything like the level ncw 
existing on the Continent, German and American competition 
need no longer be feared, Sir Alfred Hickman is especially 
solicitous concerning the scheme for connecting the Midlands 
with the coast by way of Stourport and Bristol. At present 
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the lowest possible rate between Staffordshire and the Bristol 
Channel is 7s. 6d. per ton, and to London 10s. per ton; 
while under the new Midland scheme it is calculated Bristol 
could be reached for 4s. 6d. per ton, and London for 6s. 4d. 
How great a difference such a change in the cost of convey- 
ance on export orders, whether for the Colonies or India or 
any of the foreign markets, would mean to iron and steel 
producers in Staffordshire and the Midlands, now competing 
with continental and American iron and steelmasters, can be 
easily realised. The existing canals to the Bristol Channel 
outlet could, it is believed, be so improved as to render them 
navigable by seagoing vessels, and the engineering works neces- 
sary could, it is thought, be carried out at a cost of no more 
than £360,000. No wonder traders who are carefully weigh- 
ing the signs of the times are enthusiastic regarding such 
schemes as these. Whether the traders are correct or not in 
these estimates, a good case for inquiry has been made out. 


WHAT OF THE AMERICAN TARIFF ? 


Now that President McKinley’s message is before the 
world, manufacturers and merchants are troubling themselves 
about the forthcoming tariff. The President makes no secret 
of his conviction that a higher tariff is imperatively necessary, 
and well-informed Americans declare that it is now formulated 
and ready for presentation. Some particulars of it, indeed, have 
already leaked out. It is certain to affect several of the English 
industries considerably, the chief plank in the McKinley 
commercial platform having always been “‘ America for the 
Americans.” There is some idea that an agreement has been 
come to between representative members of both legislative 
bodies, and the new proposals may, therefore, come into force 
much earlier than people anticipated. A want of knowledge 
as to when the fresh duties will be in operation adds an 
element of unrest which disturbs confidence. Were it actually 
known, both manufacturers and merchants would be advan- 
taged. But it is doubtful if they will get to know. The 
authorities are perfectly well aware of what is going on at 
present. They know that the large store-dealers are laying 
in all the stocks they can get, with a view to having full 
supplies on their shelves before the higher imports become 
payable. Of course the interests of the Government and of 
the dealer diverge. The latter aims at paying the lower 
rates on as large stocks as possible. The former aims at 
getting the higher rate into action before the large stocks 
can be imported. At this moment many representatives 
of the chief houses in the United States are over here and 
in Germany buying all they can find ready made, and 
ordering freely for immediate delivery. Their favours are 
mainly in the secondary grades of goods, in which a big busi- 
ness is done, because it is in these goods that the McKinley 
Government will seek to obtain the bulk of the additional 
revenue it requires. The idea is to get these goods into stock 
on the other side before the President’s new commercial 
programme becomes law. The Government, of course, wish 
to get the new programme made law before the country is 
flocded with these goods. If the date of the new tariff is 
fixed for the 1st of July, as some suppose it will be, the 
dealers will win the day. If, as is possible, it is practically 
agreed upon now, it may become law within three days of 
Congress meeting—in fact, during this very month— in which 
case the shiploads now on the high seas will find the new 
tariff waiting all ready for them when they land. 


THE NORTHERN CHEMICAL MANUFACTURE. 


TxHovuGH the labour troubles in the chemical manufacture 
in the North of England have been adjusted, there does not 
seem to be yet a demand full enough to start the works that 
were closed on the Tyne. In the chemical manufacture 
there is now not only an increased and increasing foreign 
competition, but there is also the growth of the production 
of chemicals such as alkali and bleaching powder in the 
United States to an extent that is sufficient to displace part 
of the goods we sent to what was long our chief customer for 
such classes of chemicals. In the past month we only 
exported 156,099 cwt. of alkali to the United States, against 
247,000 cwt. in the same month two years ago. Some of our 
smaller customers for alkali, however, have increased their 
demands, and thus the reduction in the exports is less than 
was anticipated. Still we sent 3 per cent. less alkali than 
we did a year ago; and there has been this year an even 
larger fall in the quantity of bleaching materials sent out. 
It is quite probable that for the next month or two we may 
send more to the United States in anticipation of increased 
duties; but such an enlargement would not be permanent, 
and it is evident that in the future we must depend less on 
that market, and more on the home market. For years the 
alkali manufacture has been in a transitional state, because 
of the change in the world’s production of alkali from the 
old Leblanc process to that of the newer ammonia process, 
though even this is interfered with by the various newer 
electrical processes. When to these changes in methods of 
manufacture, accomplished and expectant, there is added 
that of the loss of a considerable part of the demand from 
one large consumer, the perils that have beset the industry 
in the last few years are seen to be very great. It is quite 
to be expected that there will be a further reduction in the 
demand from countries that are becoming producers, but 
there ought to be an enlarged demand from some of the areas 
that are developing manufactures, but have not yet entered 
into the chemical arts to any great extent. And it is in these 
markets, and in the growing homeindustries, that the chemical 
manufacturers have to look for additional consumption. 








TRADE AND BUSINESS ANNOUNCEMENTS. — Messrs, Barry and 
Higham have been appointed sole agents for the United Kingdom 
for the Carroll boiler water purifier ; see THE ENGINEER, January 
15th, 1897.—The Lilleshall Company, of Shropshire, has recently 
constructed at its engine works a complete plant for turning out 
large quantities of steel rails on American lines, All the latest 
ideas for three-high-mills, live roller gear, lifting tables, grass- 
hoppers, &2., were incorporated, and will enable an output of 
10,000 to 12,000 tons of steel rails per week from one mill to be 
made, Unfortunately, this plant has gone abroad to one of the 
foreign steel works, 

Society or Arts.—The next course of Cantor lectures to be 
given before the Society will be on ‘ Alloys,” by Professor W. 
Chandler Roberts-Austen, C.B., F.R.S., and will consist of four 
lectures to be delivered on Mondays, March 15th, 22nd, 29th, 
April 5th, at half-past four o’clock. The following is the syllabus 
of the course :—Lecture I., March 15th, ‘‘ Alloys which are Solu- 
tions of the Constituent Metals, and those which contain Chemical 
Compounds.” Lecture II., March 22nd, ‘‘ The Diffusion of Liquid 
and Solid Metals.” Lecture III., March 29th, ‘Steel and Cast 
Iron considered as Carbon-Iron Alloys.” Lecture IV., April 5th, 
‘* Advance in our knowledge of Alloys since the last course of 
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The Commercial Organisation of Factories. A Handbook 
for the use of Manufacturers, Engineers, Managers, and 
others. By J. Starter Lewis, General Manager, P. R. 
Jackson and Co., Limited, Salford. London: EK. and F. 
N. Spon, 125, Strand. 

THE title of this book imperfectly summarises its con- 
tents, for the author has dealt so exhaustively with his 
subject as to make of it an elaborate treatise, rather than 
the mere handbook, as he names it, for the use of manu- 
facturers and their staff. While skilful and systematic 
organisation is obviously important in any kind of manu- 
facturing concern carried on for profit, the various in- 
dustries connected with engineering, with which alone 
the author deals, are peculiarly dependent on it for their 
success. The truth of this is not always so apparent as 
is the converse. Successful administrators seldom show 
the details of their business to others, and the very 
smoothness of the running hides the skill with which the 
machinery of management is contrived. But how often 
is it seen that able engineers intimately acquainted with 
workshop processes and other essential details of their 
craft fail because they are not business men. The inven- 
tor or the clever designer is too apt to consider his own 
skill the one thing necessary, and he is inclined to resent 
the restraints of the more prosaic and perhaps phlegmatic 
associates who give system to his ideas. James Watt 
would have been less useful to the world, and would cer- 
tainly have gained less profit for himself, if he had not been 
guided by his partner Boulton, who was as able in the 
management of his counting-house and the collection of 
his royalties as was Watt in the improvement of the 
steam engine. 

The author, whose position as the manager of a well- 
known and old-established firm gives value to his opinions, 
puts this aspect of the case very forcibly, showing, as the 
justification for his book, how, while full attention is given 
by technical education and by terms of pupilage to the 
training of an engineer, there is no corresponding system 
available by which either the knowledge of accounts or 
the methods of management can be acquired. In the 
book before us he seeks to supply this want, and no point 
seems to have been omitted. First, in regard to the 
personnel, the position of everyone concerned is dealt 
with, from the directors and manager down to the 
draughtsmen, storekeeper, forwarding clerk, timekeeper, 
and gateman, the duty of each being allotted in such a 
way that friction between the various members of the 
staff may be avoided. Very useful hints are given as to 
the organisation of the drawing-office, as well as to the 
registration and storing of drawings. The preparation of 
estimates is described and the principles stated on which 
not only the charges for materials and labour should be 
reckoned, but also how the very doubtful item of “ esta- 
blishment charges” should be dealt with. Among these 
must be included the deterioration by wear and tear and 
other causes of the plant employed, and in this regard the 
author refers his readers to Matheson’s book on ‘“ The 
Depreciation of Factories,” which has already been re- 
viewed in THE ENGINEER. 

Great stress is laid upon the advantages obtained by 
the use of printed forms in every department of a manu- 
facturing business, each step, from the sending out of an 
estimate to the final entries of payment, being assisted by 
suitable vouchers, requisition notes, and other systema- 
tised checks. Numerous examples are given of these, as 
also of diagrams recording and elucidating results, and 
they show the intimate acquaintance of the author with 
the daily administration of an engineering factory. But 
without detracting in any way from the value of Mr. 
Lewis's book, it is evident that he has had before him in 
writing it the special business to which he is accustomed, 
and probably he would be the first to acknowledge that 
the rules he has laid down must be modified to meet par- 
ticular cases. Indeed, the perusal and study of the book 
for this purpose may be in itself an educational exercise 
for the learner he has in view. We are not quite sure, 
however, how far the proprietors and managers of 
engineering works may approve of zeal in this direc- 
tion by their pupils. They encourage technical study, but 
they generally withhold from their engineering statf the 
details and secrets of profit and loss. All the more 
valuable, therefore, is the book which we have here 
perhaps too briefly described to those who are seeking 
after knowledge otherwise beyond their reach. 





The Gas and Oil Engine. By DuGaLp CierK, Assoc. M. 
Inst. C.E., F.C.S. Sixth Edition, revised and enlarged. 
London; Longmans, Green, and Co. 1896. 8vo. 

THE position taken by Mr. Dugald Clerk’s smaller book 

on gas engines was distinct from that of any of its pre- 

decessors in originality and in suggestiveness. It was 
not the book of the compiler only, but that of one who had 
something of his own to say on the results of his own 
experiments and work, and it was a most useful book. 
This new edition justifies the expectations which a know- 
ledge of the first would create. The revision and enlarge- 
ment has, in fact, constituted it a new work, for all that 
relates to the oil engine is additional to the old book ; and 
the recent improvements in the gas engine have been made 
the subject of a new part rather than an alteration of the 
first edition, which now reappears unchanged. Part II. 
relates to gas engines produced since 1886; but only 
those are described which present any departure deserving 
special notice as important in gas engine advance or 
suggestiveness. The attempts to produce a two-cycle 
instead of the four-cycle engine are carefully considered 
as deserving of encouragement, although not much success 
has yet been achieved, except by double-cylinder arrange- 

ments or equivalents. These attempts give rise to a 

useful discussion on expansion and compound engines, 

and on the value of high compression. Concerning the 
latter, the author takes up the question as discussed at 
the Institution of Civil Engineers, when the Atkinson- 





Cantor Lectures on ‘ Alloys’ was delivered in 1893.” 


Crossley scavenging engine was described, and its high 





en 


economy ascribed to scavenging rather than to the hi h 
compression employed, the truth, no doubt, being that both 
are essential to the high results obtained. This subject j 

further dealt with in the new part on oil engines, which in 
their modern form are entirely the creation of the olen 
years since the first edition of this book appeared. Most of 
the best known engines are sufliciently described to show 
what the modern oil engine is in general theory and 
practice, and some of the more controversial points are 
discussed with much ability. For instance, the system 
of vaporisation by previous spray-making, mixing, ang 
heating, as compared with the simple vaporiser methog 
which we upheld from the first, is the subject of yey 

careful analysis, entirely to the advantage of the simply 
system. The bearing of the question of compression 
with regard to oil engine economy on full or part load 

and the effects in this respect in engines of one or the 
other of the several types—as classified by us in Typ 
ENGINEER, Vol. lxxviii., page 7—are well explained. To q 
great extent the author has, for quantitative results of 
experiments, turned to the public trials of the Royal 
Agricultural Society, and his analysis is very instructive 
although in some respects those trials did not best show 
the real performance of several of the engines under 
usual conditions. The descriptions of the engines are 
very clear and easily followed, but some, such ag the 
Howard, are not described at all, and there are some 
slight inaccuracies. For instance, the conclusion jg 
drawn that the larger consumption of some engines jg 
due to the passage of the whole of the air supply through 
the vaporiser; but with regard to two of the engines 
referred to, namely, the Britannia Company's Roots engine 
and the Knight-Weyman engine, this is not the case, 
and the less satisfactory performance of those engines at 
Cambridge was due to improper adjustment and to send. 
ing an engine to go through such an ordeal which had not 
been sufficiently or at all tried on the somewhat unknown 
oil used in those trials. Experimenting under racing condi- 
tions is never successful. One fact which the author 
refers to, and which we mentioned in our report of the 
Cambridge trials, as proof of this, namely, that the 
Britannia Company’s engine ran with no load at full speed 
with less oil than any other in the trial shed, is alone 
sufficient to show the want of adjustment of the two air 
inlets and the oil supply to suit the other conditions. 

It is satisfactory to note that Mr. Clerk adheres to the 
definition of efficiency for heat engines which he used in 
the former edition of the first half of the book before us, 
namely, H . The book is very carefully prepared, 
and is well printed and illustrated, although some of our 
readers have been prepared for more detail views of 
vaporisers, and some other insides. Every illustration is 
accompanied by a title, which saves the reader much time, 
and altogether those interested in this subject will feel 
much indebted to its author. 


SHORT NOTICE. 


Revue de Mechanijue. Paris: Dunod et Cie., 49, Quai des 
Grands-Augustins.—The Revue de Mechanique is a new French 
monthly technical magazine which has just been started under 
excellent patronage. Each copy of it is to contain several articles 
de fond, or entirely original memoirs on matters of technical 
interest—theoretical, experimental, and practical. There will also 
be a series of articles on engineering subjects, and a few pages 
devoted to matters of immediate interest. We have received a 
copy of the first issue, and can speak of it in high terms. It con- 
tains articles by such eminent writers as MM. Dwelshauvers-Dery, 
Sauvage, Richard, and Boulvin, and is illustrated in that thorough 
manner characteristic of French papers. Nearly all the contribu- 
tions of this month are to be continued ; and as we find such titles 
as ‘Lo Locomotive Compound,” ‘‘ Les Machines Frigorifiques,” 
‘*Les Moteurs A Gaz et & Pétrole, it will be understood that useful 
treatises on these subjects are in view. 


BOOKS RECEIVED. 

The Railway Herald Locomotive Album for 1897. 
83, Temple-chambers, Temple-avenue. Price 6d. 

Transactions of the American Institute of Electrical Engineers, 
December, 1896. New York City: 26, Cortlandt-street. 

Smithsonian Physical Tables, Prepared by Thomas (iray. City 
of Washington: Published by the Smithsonian Institution. 1896. 

Journal of the Institution of Electrical Engineers. No. 126. 
Vol. xxvi. Issued March, 1897. London: E, and F, N. Spon, 
Ltd. Price 2s. 6d. 

Supplementary Volume to Thermo-dynamics, treated with Elementary 
Mathematics and containing Applications to Animal and Vegetable 
Life, Tidal Friction, and ory: By J. Parker, M.A, London: 
Sampson Low, Marston, and Co., Ltd. 1896. Price 6s. 
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HORSELESS CARRIAGE NOTE. 


Ar a meeting of the Cardiff Health Committee held on 
Tuesday last under the chairmanship of Alderman T. W. 
Jacob, Councillor T. Andrews moved a resolution, notice of 
which he had given, to the following effect :—‘‘ That in con- 
sideration of the large and continually increasing amounts 
paid by that committee for the maintenance of horses, and 
with a view to facilitate scavenging and watering and cleans- 
ing the streets, a small sub-committee be appointed to 
report (1) as to the practicability and possible economy of 
employing carts and vans driven by electric, steam, or other 
automatic motors; (2) as to the advisability of fitting suitable 
motors to the water carts and other vehicles; and (3) as to 
the advisability of the purchase by the Council for exper!- 
mental purposes of a motor van of the most approved pattern, 
designed for the collection of refuse and scavenging, and that 
the sub-committee be authorised to obtain the necessary 
estimates, plans, and all information.” He thought that it 
was time some steps were taken in the matter, and he con- 
sidered that by the use of suitable cars they would be able to 
save a considerable sum of money annually. At present the 
committee spends about £800 per year on horses, whilst feed 
and harness cost some £5000 more. In his opinion this 
entire sum, £5800, could be saved. With regard to the 
objection that a large number of new vehicles would be 
required, he said that he thought that by using a single 
motor car to draw seveval wagons this objection would be 
removed. The resolution was seconded by Councillor Ward, 





and received the agreement of the entire committee. A sub- 
committee has been appointed to inquire into the matter. 
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THE NIJNI NOVGOROD EXHIBITION—MACHINERY HALL 
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THE NIJNI NOVGOROD EXHIBITION. 


Tue climatic conditions which buildings in Russia have 
to withstand render them of peculiar interest, and as it may 
be taken for granted that the buildings of a great exhibition 
will be truly representative of the constructional ability of 
the engineers in whose hands the erection of them is placed, 
we think our readers will appreciate the various views of 
the great Machinery Hall which we reproduce in this im- 
pression, and which was by far the most important building 
of the Nijni Novgorod Exhibition from the point of view of 
structural engineering. It was constructed by the St. Peters- 
burg Metallic Works Company. The central nave was 589ft. 
lorg, 119ft. width of span, and 109ft. high to the underside 
of the roof. On each side this nave was flanked by a series 
cf ten cross arches at a lower level, 61ft. long, 58ft. 6in. span, 


Front Elevation 








u.cades of Moscow, when these were partially rebuilt in 1891. 
The success achieved in that case led to the same system 
being adopted for the Machinery Hall of the Exhibition. The 
general effect of the roof of the central nave, as seen from the 


floor of the building—see p. 268—was remarkably light, the | 


tie-rods looking like the threads 
of a gigantic spider’s web; in 
fact, in small sized photographs 





this bundle of wires, pitched 39in. apart over the whole 
length, holding it together. These tie-rods could be coiled 
like wire rope and forwarded in any ordinary railway truck. 
A general idea of the method of attaching them at each end 
will be gathered from Figs. 1 and 2. The other illustrations 


Details of Fastening of Tie Rod of theArch Truss 





they are scarcely distinguish- 
able. In order that there if 
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should be no doubt of the roof Fig. 2 
being safe for the highest wind 
loads, all possible strains were 
calculated, and full-size trusses 
made and subjected to test 
loads; this being the practice 





2(2 YexZ axle) 
7 a Sa a 





of the St. Petersburg 
Metallic Works in 
all cases where the 
form of the truss or 
the nature of the 
strains precludes the 
determination of 
the strain on the 





and 7{t. high, so that the total area covered by the building 
was 141,949 square feet, or about three and a quarter acres. 
The roof of the central nave was built on the principle of a 
rigid arch of very high rise—almost a semicircle—combined 
with small depth and light scantling oftruss. This was stiffened 
against occasional and unequally distributed loads, such as 
Snow and wind, by a system of tie-rods radiating from the 
spring of the arch on each side, and cutting off a number of 





ew in the same plane. Wire tie-rods so arranged, it will | 
: once be seen, prevent the distortion of the roof that would be | 
aused by a load of any description resting on one side, whilst | quired for the appointed cross section of the rod, thus 


bs other was uncompressed. The manner of attaching these 
= will be gathered from Figs. 1 and 2. 
18 method of construction was first proposed by Mr. 


Works, technical manager of the St. Petersburg Metallic 


| 


material by direct 
mathematical ana- 
lysis. The construc- 
tion of the tie-rods, 
also due to Mr. Krell, 
presents some fea- 
tures of novelty. 
They were originally designed of Zin. round iron. It was 
found, however, that the carriage of tie-rods of this 
diameter and upwards of 100ft. long, would give con- 
siderable trouble, and screw couplings were rejected as 
expensive and unsightly, so the following plan was adopted. 
Two pins of the diameter of the eye of the tie-rod were fixed 


at a distance apart about 12 inches shorter than the required | 


finished length of rod. One of the pins was arranged to 
traverse by screw arrangement, jin. diameter iron wire 
was then wrapped round the two pins as many times as re- 


forming a wire rope with parallel strands. The ends of the 
wire were then interlocked, and the pin with traversing 
arrangement ‘screwed out about 12in. to the exact 
finished length of tie-rod. By this means all the wires were 
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we give show the outside of the building, and the interior at 
the time of the exhibition, when full of machinery. 








TRESIDDER’S ** RaPID RECKONER.”—Capt. Tresidder has asked us 
to state that his ‘‘ Rapid Reckoner,” to which we referred ina 
recent issue, is published by Messrs. Elliott Bros., St. Martin’s- 
lane, W.C., and not by Messrs. Hall, of Sheffield, who only printed 
the pamphlet. The rules are supplied in boxes containing one 
dozen for 4s. or singly for 6d. 
ENGINEERING Society, Crry AND GUILDS OF LONDON INSTITUTE. 
—At a meeting held at the College, Finsbury, on February llth, 
the president, Mr. Blaine, M.E., in the chair, a paper was read by 
Mr. J. H. McDowell on ‘Continuous Brakes.” The paper was 
illustrated throughout by lantern slides and coloured wall diagrams. 
The history of railway brakes was briefly outlined, and a full 
description of the modern forms of automatic brakes, including 
those of the Westinghouse and Vacuum Brake Co., was given. 
The discussion on the paper having been opened by the chairman, 
was adjourned till February 25th, when under the presidency of 
Professor Dalby, M.A., B.Sc., a meeting was held, and Messrs, 
| Johnstone, Wh. Sc., Locket, Dibdin, &c., continued the criticisms. 
A paper was then read by Messrs, A. Locket and C. C. Tasker on 
‘Electricity in Coal Mining.” The authors began by giving a 
| brief outline of general colliery arrangements, pointing out the 
| openings for electricity, and the problems to be considered in its 
| introduction, and then went on to describe instances of its applica- 
| tion to each branch separately, giving special attention to lighting, 
| hauling, and coal-cutting plant. The paper was illustrated with 
| lantern slides, and specimens of electric miners’ lamps, safety 

cables, &c. The discussion which ensued was carried on by Messrs. 

Morrison, McDowell, Tunbridge, &c., the writers replying to the 

criticisms. The proceedings terminated with a hearty vote of 


for the roofing of the Gostini Dvor, or commercial | stretched equally, and iron clips were then nipped cold on | thanks to the authors, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions o7 our 


correspondents. ) 





MOMENT OF RESISTANCE, 


Sirn,—I am much obliged to your correspondent, Mr, Edward 
Davies, for his reply to the above, but am sorry that he has not 
quite grasped the meaning of my letter, as the formula given by 


KF the smaller value being given 


him was quoted initas MR 


and the f-, f+ purposely omitted, as I did not wish to bring the 
strength of the material into the question, but merely the value of 
the cross section, 

Perhaps I can state the matter more clearly by taking a rect- 
angular section, say the following :— 


M I = moment of inertia = = 864, 


B D3 
12 
E F = extreme fibre from neutral axis = 6”, 

on 
MR= moment of resistance = —— = © os = 
EF 6 


<—-  — 


144, 

Now, in a flanged girder with thin web, the 
N MR, as calculated, will be practically correct ; 

but if the web is increased in thickness till 

the section of the girder approaches that of 

a rectangle, then this M R will be found to 

give a result which is far too small, as the 

value of the section is greatly augmented by 

the adhesion or diagonal resistance of the 
portion shaded in the above figure. 

According to Sir Benjamin Baker, this increase is nil in a plate 
girder with thin web, and is 70 per cent. in a rectangular beam, 
and values for intermediate sections may be obtained by increas- 





ing the calculated resistance by 70 per cent., multiplied by that | 


part of the sectional area contained within a rectangle formed by 
the base of the section by its height, and divided by the area of 
that rectangle. (See ‘‘ Minutes Proc, Inst. Civil Engineers,” voi. 
Ixii., page 251.) 

This increase in strength is also discussed by Mr. D. K. Clark, 
and is stated by him to be about 75 per cent. beyond that usually 
calculated for a rectangular section, and from which he has deduced 
the formula M R = ‘2888 B D2, (See “Tables for Engineers,” by 
D. K. Clark, page 505.) 

I think the point will be clear if I now tabulate the results 
obtained by these oe for the above section :— 

MI 64 


nA8 = SS = = 

(1) MR EF 7 144 

(2) MR = EF + 70 per cent, = 144 +100°8 = 2448, 
(3) MR = +2888 B D? = -2888 x 6 x 12? = 2495. 


Now there is a considerable difference between 144 and 244, and 
yet both formulz are given by various authorities. 


Swindon, March 9th, C, B, CoLuert. 





FREE TRADE NO TRADE. 


Sin,—When it is remembered that the sole difference between 
our fiscal policy and that of all other countries is, that we levy 
customs duties on what we cannot produce and they on what they 
can produce, it requires but little reflection to see that herein lies 
the crux of the whole controversy between Free Trade, so-called, 
and Protection. 

Our system is based on the assumption that all duties of what- 
soever kind are infallibly paid by the consumer, and that duties 
levied on imports, which have to encounter the competition of a 
home produce, would act in restriction of our export trade. That 
of other countries is based on the belief that, by levying duties on 
such articles as they can produce, not only are these duties not 
paid by their consumers, but, that so far from their acting in re- 
striction of their export trade, they tend to stimulate it. Even if 
the Free Trade view were correct—as it is immaterial to the con- 
sumer, so long as he has to pay it, on what the duty is levied— 
the one system would not possess any advantage over the other. 
If, however, it can clearly be shown to be utterly erroneous, the 
question of the incidence of the duty is at once seen to be one 
fraught with momentous issues to our struggling industries. 
Observe what it involves. Not only have our producers been, and 


AND 


are, contributing vast sums to the revenues of other countries, which 
enable them by their amount to relieve their people of other 
taxation, but they have to bear an ever-increasing load of imperial 
and locai taxation, towards which these countries, in return for 
the privilege of selling in our markets, do not contribute one 
farthing. Their producers’ cost of production is thereby reduced ; 


conversely, that of ours is increased, and still further increased by 
the displacement of their own by foreign produce, necessitating a 
reduction in their output, which means the increased cost of each 
article turned out. 

Not only is the Cobdenite view of the incidence of the duty un- 
supported by a shred of argument or fact in any Free Trade work, 
but in one and all it is assumed as an incontrovertible axiom, 
while either, from their failing to note this extremely weak point 
in the defensive armour of their opponents, or from not having 
been able to realise its untruthfulness, Protectionists have rarely 
given it the prominence to which it is entitled. 

In a correspondence I had with the Cobden Ciub, which at its 
last annual meeting had to make the humiliating confession that 
Lancashire—the birthplace of Free T'rade—‘' was honeycombed 
with Protection,” I asked if, after the evidence I adduced in my 
book, ‘‘ British Industries and Foreign Competition,” to prove that 
its position is untenable, it could cite a single instance of an ex- 
porter who, when a foreign country imposed, or added to a duty 
on an import which had to encounter the competition of a home 
product, had obtained an advance in price to recoup him for the 
duty he had to pay ; and also, if the view in one of their leaflets by 
Mr. George Medley, was seriously held by the other members of 
the club, viz.:— 

‘* When Fair Traders say that our goods are excluded from the 
world’s markets by Protectionist tariffs, they state that which is 
absurdly untrue, The fact is that these tariffs protect and foster 
British trade, and will continue to do so until they are abolished.” 
To which the secretary was instructed to reply :— 

“Tf the duty is not paid by the consumer, then why was tea 
from 6s. to 8s, a pound when the duty was heavy, and 2s. now 
when the duty is small’ Mr. Medley stands firmly by his point in 
‘ Fair Trade Unmasked,’ that in these homes of Protection—France, 
Germany, and the United States—foreign tariffs and bounties, 
instead of limiting our trade, foster and protect it.” 

The citing of tea, which it is hardly necessary to point out to 
your readers, is not anarticle which has to encounter the compe- 
tition of a home product, shows how little even the most able of 
our opponents have to say when forced to confront facts. I note 
a hesitation in endorsing Mr. Medley’s extraordinary contention, 
yet the Cobden Club has allowed that leaflet, which bears its 
stamp, to be circulated in millions among the working classes, 

In order that this question of the incidence of the duty—so 
eminently one of fact and not of theory—might once and for all 
be determined, I recently challenged the Cobden Club to issue a 
short circular to our chief exporters, asking them what had been 
their experience. This challenge it declined on the ground that— 

‘The Cobden Club has no authority to put any such question 
as is suggested. It is quite open to you to do so yourself, if you 
deem fit.” 

Apart from the labour it would entail, such a task was one from 
which a private individual might wel! have recoiled. There was 
not only the initial difficulty of ascertaining the addresses of 
exporters who shipped on their own account and risk, but the 
certainty that many would not reply. Having regard, however, 
to the far-reaching importance of the subject, and to the desir- 
ability of making a practical exposure of a fallacy which had 
come to be regarded as an axiomatic truth, I accepted the club’s 
suggestion by submitting the subjoincd question to a large 
number of representative exporting firms in London, Birmingham, 
Manchester, Oldham, Stockport, Salford, Coventry, Macclesfield, 
Congleton, Huddersfield, Walsall, Edinburgh, Glasgow, &c :— 

‘‘In your experience, when a foreign country has imposed or 
added to a duty on an import, which had to encounter the com- 
petition of a home product, have you obtained in the markets of 
that country an advance in price to recoup you for the duty, or 
increase in the duty, you had to pay /” 

With the result, thanks to the invaluable assistance rendered 
by M. N. Smith, of Birmingham, that I obtained 531 replies, all, 
with but one exception, in the negative. Even this solitary 
instance may be regarded with suspicion, for it was received from 
an American cycle exporter, who has recently opened a house in 
Coventry, and who, as he handed his answer to Mr. Smith, 
remarked, ‘‘ You Britishers are the biggest fools in the world. 
Why don’t you put on tariffs!” An opinion he will, no doubt, 
have fully confirmed when further experience has proved to him 
that the duty his country levies on cycles is not paid by the 
American consumer, but by himself, 

The names of these firms I am quite prepared to publish if neces- 
sary. The following is a list of the industries and the number of 
the replies received from each :—Cotton, 103 ; silk, 31; woollen, 
6 ; carpets, 5; iron and steel, 54; brass, 30; gold, silver, and 
electro plate, 34; hardware, 26; gunmakers, 16; cycles, 34 ; engi- 
neers, 18 ; glass, 7 ; india-rubber, 4; leather, 8 ; brewers, 11 ; mer- 
chants, 30 ; miscellaneous, 114; total, 531. 

An interesting and very significant feature of the inquiry was, 





. 

a 
that Liberals were even more ready to answer than Consery ti 
who, in many instances, evinced a disinclination to tend aves, 
forbidden subject,” showing that disbelief in Fre Trad - 
called, is not confined to any political party. Several ox < 
stated as a reason for their inability to give the return umere 
that, owing to foreign tariffs, they had been forced to “we Po 
their export trade, an amusing commentary on the Cobden Ch on 
contention, that these—the McKinley, for instance—« protect = 
foster British trade.” Will the club now frankly confess its e a 
or will it have the hardihood to contend that, “if the tasty 
trade conflict with our theories, so much the worse for the feat - f 

The following figures will enable your readers to form some id 
of the important issues involved in this question of “ the consy “ 
and the duty.” In the twenty years, 1876-95, our experts 
domestic produce — excluding those to British poesetsions . 
amounted to £2,959,172,767. If we assume that only 10 per c¢ a 
of the heavy duties levied abroad have been paid by our exporters . 
which will be found to be much under tho mark. wes 
£300,000,000 as the sum they have contributed to the revenues : 
foreign countries. In the same years our consumers have aid 
customs duties on tea, coffee, dried fruits, and tobacco coat ; 
less a sum than £271,270,592, which, none of these being aH 
product of this country, fall exclusively to ke paid ty them, 0 ms 
imports during the same years amounted to £7,947,500 930, 
Wages being at least one-third of the cost of production, if instead 
of importing, we had produced only one-third of this ‘amount 
£843,000,000—every farthing of which has been paid to forcigy, 
and colonial labour—would have been added to the wages fund” 

It is amusing to see how our opponents are every now and again 
forced to confront facts that but ill equare with their pet theories 
Mr. J. S. Jeans, formerly secretary of the Iron and Steel Institute. 
and a bigoted Free Trader, in his book ‘‘ England’s Supremacy ; 
pages 97-98, indulged in the following cheerful forecast in 1885, jn, 
jaxtaposition with which I have placed the melancholy confession 
he was compelled to make last year. 

MR. JEANS, 1885. 

‘*So long as the present sys- 
tem of Protection is main- 
tained, Protectionist countries 
are little likely to be able to 
compete with a Free ‘I'rade 
country in neutral markets . . 
so long as the United States 
artificially keep up the price of 
their manufactures, they can- 
not hope to obtain an outlet 
for manufactures that England 
is happily able to supply, under 


Mn. JEANS, 1896, 

‘*Twenty years ago the Bu. 
premacy of Creat Britain as 
an iron-producing and iron. 
exporting country stood yp. 
challenged. Now we haya 
yielded up our place of supre- 
macy in all branches of the 
trade, except that of tin plates 
to the United States, We 
have seen German and Belgian 
competition established — ip 
nearly every country, includ. 


a system of Free Trade,” ing our own... and we have 
found ourselves more than 
seriously threatened in on 
chief colonial and home mar. 
kets.” 

A few days ago we saw steel rails in the United States quoted at 


14 dois. 25 cents., equal to, after allowing for the difference 
between the English and American ton, and taking the exchange 
at 4°86 = £3 10s. 5d. against, as quoted in the Heonciis/, £4 lis, 
in England. Yet we are told that ‘‘a Protectionist country is 
little likely to be able to compete with a Free ‘I'rade country in 
neutral markets,” x uno disce omnes. 

A very instructive illustration of the impolicy of our system is 
furnished by the abolition, in 1869, of the 1s. registration fee, 
Between 1870 and 1896, inclusive, we have imported 843,864,532 
quarters of grain and flour, which at ls. per quarter would havo 
added £42,193,226 to the revenue, or, if we add compound interest 
at 3 per cent., £60,573,424. The reasons assigned by the Uhan- 
cellor of the Exchequer, then Mr. Robert Low, for repealing this 
petty duty were, that ‘it prevented this country from becoming 
& great entrepét of corn,” and that its repeal would ‘reduce the 
burdens of the poor.” Asa duty of 1s. a quarter did not prevent 
a single quarter of wheat from coming to us, which but for it we 
should have received, proved by the fact that prices ruled ccn- 
siderably higher for some years after its repeal, its removal cer- 
tainly did not ‘‘ reduce the burdens of the poor.” View it as we 
may, the conclusion is irresistible, that those 604 million pounds 
have simply gone into the pockets of the foreign producers, 

A, WILLIAMSON, 
Author of ‘‘ British Industries and | oreign 

15, Moray-place, Edinburgh, Competition.” 

6th March, 





DYNAMICAL TERMINOLOGY. 


Sir,— Although a practical engineer, I cannot in the least egree 
with those of your correspondents who think that there is no 
utility in the ordinary nomenclature of dynamics, nor can | ¢greo 
that the system at present taught can with advantage be altered, 

For my own part I invariably work in poundals in any calcula 
tions involving kinetic energy, acceleration, or anything similar, 
such as centrifugal force, not, of course, for the sake of accuracy 
—I use a pocket calculator—but for simplicity, to save the trouble 
of constantly thinking whether or not I must divide or multiply 


gy. 

Mr. Harrison thinks that before we can proceed a step we must 
define clearly the meaning of the terms that we use. Though on 
the surface this seems reasonable enough, it seems to me to be an 
unconscious attempt to drag the argument through the unspeak- 
able quagmire of metaphysics, and we shall in the end have to 
clean off all the mud before we are again able to see the outline 
of the subject under discussion. There is no need for definitions 
atall. I maintain that anybody who is capable of thinking about 
the dynamics as taught in many of our excellent but much abused 
text-books, can get a perfectly clear conception of what the 
scientist means by ‘‘ mass” just as anybody can get a conception 
of what ‘‘ green” means by looking at grass, Yet who can define 
‘*green,” or what is the use of saying, ‘‘ Perhaps the impression con- 
veyed to my mind by ‘green’ is the same as is conveyed to yours 
by ‘red.’ Let us try to find a definition of green which will settle 
the point.” In this case, all that we can say is that all the things 
which I call green you also call green. In other words, whatever 
the actual idea conveyed by the word, the nomenclature is sel! 
consistent, Just so this much abused system of dynamics 1s 
entirely self-consistent, and he must be a brave man who asserts 
that it is full of absurdities. Not all the perpetual motion 
mongers nor ‘“‘ practical men” who ever lived have been able to 
point to one single instance in which it is not self-consistent ; and, 
not having seen Nature for some time, it is perhaps bold to say 
that I do not believe there is any real difference of opinion on this 
subject, apart from forms of words or methods of teaching, 
between two such men as Professor Greenbill and Dr. Lodge. 
There is, in fact, no single thing in the universe which ever has 
been or ever will be more than superficially defined. The greatest 
mind that ever existed is only capable of playing over the surface 
of things and observing results. 

Mass, length, time, force, velocity, acceleration, work these 
are all entirely separate and distinct entities. Force can no more 
be fully defined than mass, yet everybody knows what it means. 
The most that we can do in the way of definition is to describe 
some of its effects. The function of dynamics is to explain the 
relations between these different things, and to measure thcm. 
In order to measure force, one of its proportional and easily 
measured effects is selected, and the magnitude of the force }s 
measured by the magnitude of the effect. But it is as absurd to 
say that force is mass x length + time squared as it would te to 
say that water is the cube of a length + time because the discharge 
of a river can be so measured. Dynamics is essentially an expt! 








mental science, and the fundamental — on which be 
whole fabric rests is that embodied in the natural unit poun - 
If we keep the pound as our unit mass we are bound to keep the 
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dal a3 our unit force, unless we agree to measure forca by 

poua Dal its effects or to alter ourunitof length. As far as we know 
ot it is absolutely constant. It is no use talking of future 
at Prev cal discoveries, for they cannot in any case affect engineers 
dy - For instance, it does not matter a straw whether the 
ert energy of a moving body resides wholly or partially in the 
_ not. Allan engineer is concerned with is the fact that the 
other behaves as though it possessed all the energy itself, and that 
body already definitely proved. If at any time the force required 
rage unit acceleration to our standard lump of metal be proved 
oe yend on the state of the ether, or anything else, then mathe- 
to Stans will have the task of formulating another factor to be 
po OT in the definition of unit force, Then, if ever, will be 
~ time to talk about ‘‘ revising the teaching of dynamics.” 

. Engineers have adopted the pound weight as the unit force 
pecause it is constant enough for their purpose. No engineer is 
ever sent to Jupiter to erect a bridge, or he would soon find that 
there are more things in heaven and earth than are dreamt of in 
his philosophy. but why does he arrogate to himself the right to 
somplain at the scientist or mathematician becanse the pound 
weight is not constant enough for him, or to suggest an alteration 
of the teaching of dynamics! He certainly cannot understand his 
wn subject unless he does learn dynamics, For instance, how 
ya any engineer know what is the reason of the constantly recur- 
ring factor in his calculations if he does not know what a 

al is $ 

pare are overwhelmed with assertions that the technical colleges 
are supplying an educational commodity that the engineers do not 
need. ‘This may be true or it may not ; but if we are to judge of 
the amount of dynamics, for instance, that engineers need by the 
amount some of them seem to know, there is no need of technical 
colleges at all, nor, for the matter of that, of a very high state of 
Board School efficiency. A. H. BARKER. 

London, March 7th, 





sir,—Mr. J. Harrison’s letter in the correspondence columns of 
our issue of the Sth inst., on this subject, contains some state- 
ments which I think can hardly be allowed to pass unchallenged. 
However, in the first instance, I should like to join him in his 
protest against the definition of momentum as quantity of 
motion. Such a phrase as this conveys absolutely no meaning to 
the ordinary mind, and seems to me to be about on a par with the 
usual definitions of mass. But when we read a little further we 
find the marvellous assertion that ‘‘ Momentum on paper is wv ; 
momentum in real life is mv?.” Where did Mr. Harrison learn 
the fact expressed in the second part of this sentence’ Of all the 
worderful inaccuracies which are to be found in our technical 
press, this is certainly not far from the most astonishing. We are 
told in the elementary text-books that when a gun is fired the 
momentum generated in the gun and the bullet are the same in 
quantity. If momentum in real life is #v?, shooting must be a 
very dangerous amusement. I suppose Mr. Harrison would not 
care whether he put the muzzle or the butt to his shoulder. 

Again, he proposes to blot out ‘‘momentum as mv” from the 
dictionary of dynamical terminology. Such a proceeding would 
make it very difficult to deal with the subject of injectors, or 
turbines, or any question of impact. 

Towards the close of the same letter Mr. Harrison says that he 
has ‘‘a tolerably large acquaintance among engineers,” but has 
“never yet met the man who attached any practical value what- 
ever, or made use in his business in any way outside of a few cut- 
and-dried formu!:e, of school dynamics.” That there are numbers 
of makers of engines and machinery to whom these remarks would 
apply is, 1 am afraid, painfully apparent to anybody who has had 
experience of many of the designs at present on the market. But 
do such men always ‘‘ make use of the forces of nature for the 
benefit of mankind’” Not by any means always, I fear; but 
probably even ‘‘ momentum as me?” would be hardly sufficient to 
raise their standard to a higher level, Incoc, 

March 9th. 


Sin,—I am very gratified with Professor 0. J. Lodge’s reference 
to my article on surface tension, and can assure him that in my 
letter I had no intention of making it appear that Equation (7) 
gives the weight of the liquid in poundals only, Indeed, I go on 
to say that I prefer to measure it in dynes. As Professor Lodge 
points out, the equation gives the answer in grains, pounds, or any 
other units that rnay be desired, for g does not stand for 32°1912 
poundals per pound only, or for 980 ‘868 dynes per gramme only ; 
it stands for the factor which converts mass into weight in general. 
Thus 4 r and “p may be expressed in the foot-pound-second or 
the centimetre-gramme-second units, or indeed any other units. 
Thus, if Professor Greenhill, ‘‘Sextus,” ‘‘ Harrison,” ‘‘ X.,” and 
others prefer to make the weight of the English pound at London 
their unit of force, p g must be the weight of a cubic foot or 
cubic inch, as the case may be. On the other hand, in the C.G.S. 
system pg is the weight of a cubic centimetre of water, either in 
dynes or in grammes, according as g is expressed or suppressed 
numerically. 

The fact is that each one is at liberty to use, for scientific if not 
for trade purposes, the particular units he prefers, though, of 
course, as long as our present Acts on weights and measures are in 
force we must comply with them. 

The fact that cua discussions as these are common only serves 
to show the extent to which our foot-pound-second, inch-pound- 
second, foot-pound-minute, foot-ton-minute systems, &c., have 
caused confusion and misconception. The sooner the more simple 
and scientific C.G.S. system is legalised the better. This being 
done, the fittest will survive. 

It will be noticed that I have used the word mass in spite of the 
remarks made in my previous letter. This can be done with 
safety as long as the exact limitations of our knowledge of the 
ultimate condition of matter are recognised. Thus the law of the 
conservation of matter has become as firmly fixed in our minds as 
that of the conservation of energy ; but if it should prove that the 
inertia of a body varies with the temperature, then mass, as 
measured by inertia, must be given up as an expression for the 
indication of quantity of matter. R, M. DEELEY. 

10, Charnwood-strest, Darby, March 5th. 





HYDRAULIC RAMS, 


Sik,—TI must apologise for asking you to grant me space fora few 
more lines on this subject, but your correspondent ‘A Pounder ” 
-onsiders I made a mistake as to the weight of the beat valve in 
hydraulic rame, ‘*A Pounder” believes the following to be 
correct :—(1) That the weight of the beat valve must be greater 
than the pressure due to the fall. (2) That the ram depends for 
its action on the weight of the valve being so great that the static 

ead cannot keep it seated, 

As regards the first statement, no doubt if the weight of the 
alve would be greater than the pressure due to the fall, it will 

Top quickly enough. But can ‘‘A Pounder” explain how it is 
P tc If “ A Pounder ” still thinks I am wrong, will he read the 

Nerican article in your issue of January 29th? He will there find 
an 18in, beat valve weighing 50 lb. or 0°196 Ib. per square inch 
ne under a bead of 8ft., the pressure due to which is about 
. ba or in other words the weight of the valve is about {1 only 
vel ee due to the fall. Or if he is still in doubt I would 
des E im to Morin’s ‘‘ Machines et Appareils destinés d l’Elévation 
be aux.” He will there find details of nine experiments made 
aa — working under @ head of about 10ft., the beat valve 
; . ; varying from 0°095 to 0°28 Ib. per square iach, or from 
od ts only of the pressure due to the fall. 
aan I have particulars of the weight of a beat valve of a 
i ram as made by one of the largest makers in England, which 
. yap to 0°116 lb. per square inch. 

8 to the second statement, I can only say the action of the ram 





i 








does not Cepend on the weight of the escape valve beiag greater 
than the pressure due the fall. After the beat valve closes and the 
‘*ram” occurs, the water recoils and causes what Morin calls ‘‘a 
kind of suction in the {drive pipe ;’ or, as one may say, a partial 
vacuum under the escape valve, and this is what enables the valve 
to fall. The static pan due to the fall has nothing to do with 
either the lift or fall of the escape valve. I did not overlook the 
influence of the height of drop, or rather, height of lift of the 
escape valve, ‘This is simply a question of efficiency, and was thus 
outside the scope of my letter. Of course, a high lift allows a 
greater waste during the closing of the valve, and with a constant 
supply the efficiency and speed would be less than with a short 
lift. Sipyey H. Farrar, 
March, 1897. 





THE EAST COAST ROUTE TO SCOTLAND. 


Sir,—The letter in this week’s issue by Mr. A. J. Chisholm 
would lead your readers to infer that the -North-Eastern Railway 
Company had lost its running powers between Berwick and Edin- 
burgh, but such is not the case, as they still have running powers 
as heretofore, but they are for its own trains only, not those which 
are the joint stock of the three companies forming the East Coast 
route. In 1869 the North British Company made an arrangement 
with the North-Eastern Company to work the express trains 
between Edinburgh and Berwick and vice versd for a period of 
twenty-five years, and this terminated ian 1894, when the North 
British gave notice to the North-Mastern Company that it itself 
would work the trains between Berwick and Edinburgh over its 
ownline. The service consists of nineteen trains—ten up and nine 
down-—and sixteen of these trains stopped at Berwick previously 
to January 15th, and since the North British Company has worked 
the trains into Edinburgh much better time has been kept with 
them, notwithstanding the extra stop which has been put on to 
three of the trains, 

To my mind it seems most unfair to try and prevent a company 
from working over its own line the trains of which it is a part 
owner. ‘The North British Company did its share of the racing in 
1895 north of Edinburgh very creditably, and I altogether fail to 
see why it should not be allowed to work these trains over its own 
line. T'o be logical, Mr, Chisholm should insist upon North-Eastern 
engines working the trains all the way from London to Perth and 
Aberdeen while he is about it, GAIRLOCH, 

March 5th. 





MOMENT OF RESISTANCE, 


Sin,—Referring to my letter on the above subject in your last 
issue, | notice that, through inadvertence, the equation for the 
moment of resistance is given as Z f = . This, of course, should 
have been Z f = ae; 


The subsequent calculation of an example 


which has been done correctly shows this, but I thought it better 
to call your attention to the omission, in order to prevent any 
misconception. Epwarpb J. M. Daviess, 
24, Harrington-square, London, N.W., 
March 6th. 





BUNSEN FLAME PETROLEUM BURNERS, 

Sir,—With regard to ‘‘G. H.’s” inquiry in your issue of 19th 
ult , | regret that I did not see it in time to answer in your last 
impression. 

| judge that there will be considerable difticulty in obtaining 
what ‘'G. H.” wants. I have been experimenting in the petro- 
leum vapour burners for ten months, and have examined several 
makes, but know of no burner on the market which will give a 
blae flame with petroleum oil without an air blast. ‘‘G. H.” does 
not state whether he insists on having a colourless flame. 

Judging from his inquiry, I assume the burner is wanted for 
either steam raising or for heating the vaporiser of an oil engine. 
Burners for this kind of work can be had in plenty. (1) Wells 
burner, 102, Midland-road, St. Pancras. This burner has the 
advantage of being easily cleaned out. A sketch of it is shown at 





Fig. 1, The oil enters at A into a square vaporiser cc, and the 
fF 
a 
/ X 
Cc 
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vapour leaves the ring at B, whence it is directed by a bent pipe 
through the ring. Plugs at the end of each limb of the ring, as 
at P, admit of coke being scraped out. With small powers, and 
where the flame is directed against some solid substance after 
leaving the vaporiser, this burner burns with a blue flame, but is 
not a Bunsen flame, The vapour in this burner is used at a pres- 
sure of about 15 1b. per square inch. ‘This burner, I believe, roars 
more or less. ‘Tangyes’ burner, as used on their oil engines. This 
consists of a piece of din or Zin. copper pipe with a loop in the 
middle, both ends being parallel and vertical. 

Fig, 2 is a rough sketch. Oil enters at A B, and is vaporised in 
coil D E, emerging from a small hole at C, directed between the 
coils at F, when it burns. This burner also gives a blue flame 
when impinging on a solid substance—as in Tangyes’ engines—but 
burns in air with a luminous flame. Pressure about 3 lb. per 
square inch, Nearly silent, but uncleanable. 

Fig. 3 is Crossley’s burner as used on their oil engines. Oil 
enters at A by the pipe B—under a pressure of about 10 lb. per 
square inch—into the conical annular vaporiser C C, when it is 
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vaporis:d, and the vapour passes out through the pipe D D to the 
nozzle E, when it is directed through the cone formed by the 
vaporiser, and burns. 

The same remarks as to luminosity apply, I believe, to this 
burner as to the others. I have never tried it. This is also diffi- 
cult to clean. 

Fig. 4 is my own burner, specially adapted for burning as a blow- 
pipe with an air blast. Oil enters by the pipe A the cylindrical 
metal vaporiser B, closed at each end by screw plugs CC. From 
the vaporiser the vapour is led by the pipe D D to the main 
nozzle E and the auxiliary nozzle F. The auxiliary flame 
impinges on vaporiser and keeps it hot. From E the jet of vapour 








enters the blow-pipe G, when it is met by the air blast from K, 
and emerges from end of G in form of a blue flame of great 
intensity, which, however, burns with a continuous roar, 

If ‘‘G, H.” is determined to have a colourless flame without air 
blast, I believe I can make a burner to produce it, provided he 


ze 
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can show me that there is a market forthesame. If ‘*'G.H” 
will communicate direct with me I shall be most happy to furni:h 
him with information direct. 

Finally, it may interest your readers in general, and 
‘*G, H.” in particular, to know the following :—A jet of petroleum 
vapour in air emerging from an orifice at a pressure exceedirg 
about 2 1b. per square inch wiil not burn at all unless in contact 
with a flame, or unless some solid substance is held in its path. In 
all the cases mentioned above, except the last, the vaporiser acts 
as the interruption ; in the last case the blow-pipe tube furnishes 
the necessary resistance. If the blow-pipe be removed from my 
burner, it will not burn at all unless something is held in the path 
of the jet, such as a cone or tube, or a flame allowed to impinge on 
the jet. J. 8. V. Bickrorp. 

Camborne, March 2nd, 


CONSULS AND COMPETITION. 

Sir,—It may interest that part of your readers concerned with 
the fluctuations of British trade, the effects thereon of foreign 
competition, &c., and who desire to see all the aspects of a ques- 
tion, to know that while British consuls and diplomatic officers are 
constantly calling attention to the neglect of British manufacturers, 
merchants, and traders in the way of preserving and extending 
their business, as compared with the practice of foreigners, the 
consuls of other countries, especially the United States, often 
make similar complaints as to the neglect of their own country- 
men on the subject, and point out the advantages obtained by 
the British traders through their superior energy and intelligence. 
Out of many instances the following from a report of the United 
States Consul at Marseilles is a specimen :— 

‘* As has been repeatedly pointed out in despatches from this 
consulate, it is more than useless to write to a French merchant 
in English, quoting him certain grades of a particular sort of mer- 
chandise at so much per pound, or gallon, or yard, and then add 
some trade abbreviation, such as “f.o.b.,” which he does not 
understand, and which he certainly will never go outside of his 
own country and his own language to follow up. In this country 
the American manufacturer will meet at every turn, in every 
branch of trade, the representative of an Eaglish house, speaking 
French, and quoting goods by the kilogram, the metric quintal, 
the litre, or the metre, asthe case may be, and in francs, if desired, 
rather than in pounds and pence,” 


Westminster, S.W., March 9th. C. P. 





TRAIN RESISTANCE, 

Sir,—I have read your article, in which you comment on my 
letter, with interest and some surprise. It is quite true that when 
I wrote it I did not realise that the small diagram of a locomotive 
running at high speed must mean that train resistance rapidly fell 
off with the speed. I was inclined rather to take it that the 
reduced average pressure meant that the resistance did not rise, 
but remained pretty constant, and that the engine could not 
possibly climb hills at high speed. Since I read your article, how- 
ever, I have been going over some diagrams which I have and 
examining note-books. The first thing apparent is that nearly 
all my high - speed diagrams have been taken when running 
down hill. It would be a long job to calculate the resistance, 
allowing for the hill, but I can see that you are probably right 
in your suggestion, and that resistance actually does decrease 
as the speed augments. I may cite a fact which bears on it. I 
happen to know very wella driver who regularly works a train 
every day of about 150 tons. This man makes a run of about 
thirty miles on a bit of line which is very nearly level. When he 
gets fairly into his swing on this bit of 10ad he almost closes his 
regulator, putting his reversing lever in the third notch. I have 
been with him on the foot-plate when the regulator handle was not 
an eighth of an inch from the stop, the ‘‘slack” of the pins in 
this particular engine leaving the valve sufficiently open to give all 
the steam needed. In this case the pressure must be very low, 
yet the speed was nearly sixty miles an hour. 

The reason he gave me for working in this way with a closed 
throttle instead of linking up, was that the boiler steamed much 
better, and the valve gear ran easier, not having the load of 
160 lb. per inch on the backs of the slides. Certainly the. engine 
seemed to slip over a by no means first-rate road in fine style. 

March 9th. A DIaGRaAM, 


THE BRITISH PRODUCE ASSOCIATION, 


Sir,—Everyone who ioves his country must deplore the ever- 
increasing dependence of England upon foreign countries for her 
daily supply of food, and must see that it involves not only ruin to 
the British farmer, but a constant menace to our national safety. 
All are anxious therefore to encourage the home producer ; but 
hitherto there has been no reliable way of doing it. 

The British Produce Supply Association has been founded with 
the express object of organising daily supplies of pure, wholesome 
food direct from the growers in the country, and distributing it to 
buyers in London, and other large towns, at fair prices, bearing the 
‘Cable Brand” as a guarantee of origin and quality. 

Having tried many ways of relieving the agricultural depression 
which unhappily prevails, I am convinced that none is at once so 
practical and so efficacious, as to assist agriculturists to produce 
better stuff ; to organise their supplies, by sending large and regular 
consignments at one time, so as to command reduced railway rates ; 
and to obtain an assured outlet for their produce in the great 
towns, 

This is a policy which confers as great a boon on the towns as it 
does on the country, increases the national wealth, and seeks to 
oust the foreigner ; not by hostile tariffs, but by adopting his own 
weapons—organisation and combination. 

I feel sure I may appeal to you on the very highest grounds to 
assist us in this new departure, and your readers will have the 
additional advantage of knowing that they are purchasing, under 
a guarantee that the goods supplied are unadulterated, of the 
quality they profess to be, and of British origin. WINCHILSEA, 

Winchilsea House, Long-acre, March 11th, 
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COMPARATIVE PIG IRON PRODUCTION. 


THE following table shows the pig iron made for five years past 
in the United States, Great Britain, and Germany, the latter being 
given in metric tons, and the two former in long tons:— 


Year. United States. Great Britain. Germany. 
1892 .. 9,157,000 .. .. 6,616,890 .. 4,937,461 
1893 7,124,502 6,829,841 4,986,030 
1894 6,657,388 7,364,745 5,559,322 
1895 9,446,308 7,895,675 5,788,798 
1896... 8,623,157 .. .. 8,750,000 .. .. 6,460,000 
In 1892, when the United States had a prosperous iron trade, 


Great Britain was suffering from the effects of the Baring panic, 
and production was at a lower point than for several years pre- 
viously. Since then the trade has improved gradually, and pro- 
duction has worked up steadily year by year until in 1896 it 
attained the figure given—a gain of 855,000 tons over 1895, and of 
2,134,000 tons over 1892. The output last year was in fact the 
the largest ever reported, although it has twice before been nearly 
approached—8, 495,800 tons in 1883, and 8,325,000 tons in 1889. 
The fact that British furnaces could turn out nearly or quite as 
much pig iron fourteen years ago as they do now, while the pro- 
duction of the United States was only about half the present 
amount in 1883, shows the relative position of the two countries. 
The maximum has apparently been almost reached there, while 
here there are still abundant opportunities for growth. So far as 


iron ores are concerned, Great Britain’s resources have been drawn | 


upon almost to exhaustion, and year by year the furnaces are 
depending more and more upon foreign ores, chiefly Spanish and 
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Swedish. Under present conditions no great increase of furnace 
capacity is to be expected, and the demands of the steel makers, 
should they show any marked increase, are as likely to be met by 
buying American pig iron as by a growth in the home production. 
In fact, they have been recently so supplied to some extent. It is 
not probable, however, that the present extraordinary demand for 
finished iron and steel will be long maintained, and the production 
may be expected to show some decrease in the current year, or, 
at any rate, only a very slight increase. 

The demand for pig iron has been largely from the steel makers, 
and the estimated octput of steel last year in Great Britain was 
3,950,000 long tons. Of this great output over half, or about 
2,000,000 tons, was open-hearth steel, the Bessemer steel output 
being 1,850,000 tons, and that of crucible steel 100,000 tons. This 
output was still considerably below ours, although the latter last 
year showed a decrease from the 6,114,000 tons made in 1895, The 
exact figures are not yet attainable. 

The United States production shows the most marked fluctua- 
tions, dropping nearly 30 per cent. from 1892 to 1894, and then in 
one year recovering to the highest figure ever reported. We 
have not yet reached the highest point to be expected, however, 
and ‘have, within the past year, demonstrated our ability to 
make at least 11,000, tons of iron a year, without any increase 
in our present furnace capacity. 

Of the three great iron-making countries, however, it is Germany 
which has shown the steadiest growth. While there have been 
no remarkable changes from year to year, there has been a steady 
increase, and in the last five years there has been no retrogres- 
sion, while the gain made from 1892 to 1895 has been nearly 
30 per cent. The German furnaces last year, however, were 
worked up nearly to their full limits, and they are already some- 
what concerned over their ore supplies for the future. 

Of the three countries, our own has the greatest opportunities for 
future growth, and it is quite possible that in time we may suppl 
some of our rivals’ needs as well as our own ; though that time is still | 
some distance in the future.—Hngineeriry and Mining Journal. 








ELECTRIC INTERLOCKING THE BLOCK AND 
MECHANICAL SIGNALS ON RAILWAYS.* 
By F. T. Hottrns. 
(Concluded from page 187). 

Cancelling tracns and resetting apparatus.—Unfortunately, in all 
systems of electric interlocking, the exigencies of the traffic seem to 
necessitate the provision of a key or switch, or other means, to 
release in cases of emergency. A train which has been accepted 
may not have to pass through the section, and requires to be can- 
celled ; a defective plunge may not have released the lock (through 
no defect in the apparatus), or the rail contact may occasionally fail 
to release the plunger, releasing key, or back lock of the signal 
lever; or for other reasons. Then the instrument requires to be 
reset. Undoubtedly, the possession of this key in the hands of 
signa’men, whatever form it may take, is a distinct menace to the 
security of electric interlocking. Used for its legitimate purpose, 
only when justified, it is, of course, an advantage in facilitating 
traffic ; and some means must be provided to meet such cases, if 
disastrous delays are to be avoided on busy lines, 

It seems to me that neither the key, nor its equivalent, should 
be available for use at any one box, without the sanction and con- 
currence of the signalman in advance, or the signalman in the rear, 
just according to the purpose for which it is wanted. There are 
two advantages in this—the concurrence of two men at a distance | 
equally responsible, and proof of the fact of its being used. 
suggest it can be done without extra line wire by using the bell or 





* Read before the Institution of Electrical Engineers, Jan. 28th, 1897. 
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locking wire, or both. In the case of cancelling where the plunger 
or key only is locked, and requires releasing, after accepting a 
train, it is the sanction of the signalman in the rear that should be 
necessary. Where the train does not pass through the section, and 
over the rail contact, or the rail contact fails to release the back 
lock after the signal has been lowered, it is the signalman in 
advance whose sanction and concurrent action should be essential. 

With the Sykes instrument, to release the plunger a small 
electro-magnet may be fixed, normally locking the shutter over 
the key-hole, and thus preventing the key from being put into the 
instrument, to raise the ‘‘ Train accepted ” disc, without a current 
from the rear box. In addition to this, the arrangement provides 
that, unless the key is withdrawn from the instrument and the 
shutter placed over the key-hole, the block bell cirzuit or the 
locking circuit shall be broken down. This arrangement, necessi- 
tating the permission by current from the rear, also limits the use 
to the occasion and the particular instrument for which permission 
is given. To ask for the release of the back lock—or the plunger, 
or accepting key, in other systems—a bell signal may be given to 
the box in advance, indicating that a current is —- to release 
the back lock or accepting key. The signalman asking would then 
depress his receiving key, to switch the current to the locking 
coils. The actual current would not only unlock the lever, but 
ring the bell, indicating that the current had passed to the 
locking instrument. A record of this at both places could be 
made in the train book. 

Fig. 27 indicates the complete electrical connections of Sykes’ 
| system, and the arrangement applied thereto. The coils to be 
| acted upon for the back lock being polarised, these permissive 
| currents on the bell wire would be of opposite polarity to the bell 





Fig. 27 
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the loose end of the sway beam belonging to the si 

that road is held down, and, if the po rod is Bo sedis for 
it becomes the fulcrum which raises the end of the sway |} UP, 
attached to that arm, and lowers the signal. Fig, vg Yu he 
coy shows the electrical arrangement, and a model is = the 
table. 

In conclusion, the question may be asked, Who was the fi 
and true inventor of electrical interlocking? The extended a ~ 
cation and importance of the subject suggest there bei we . 
than one claimant. If we may assume absolute block wor i rs 
be the only real block working, and that electric interlockin® i 
not absolute without a rail contact, then Mr. Edward Tyer hee id 
early claim, In 1852 and 1854 also he devised and had in usc” 
rail contact, depending upon the deflection of the rail by an en i : 
or train, to automatically and electrically indicate the passj _ 
such train over certain points. In 1869 he patented a com 
system of electric interlocking and block for controlling the gj 
and point levers in combination with the block ; and he pro 
to do electrically what is now done by mechanical inte 
namely, prevent levers of all kinds from being used, exc 
as were required for the train being signalled, and for the signal 
man in advance to have control of the section signal in the rear. ; 

In 1870 Mr. W. H. Preece — and, I think, Mr. Langdon Was 
associated with him in the invention—introduced an electric lock 
on the South Western Railway, to be worked in connection with 
his system of block. Mr. W. R. Sykes claims that he, in 1872 ip. 
troduced a rail contact to electrically manipulate railway signals - 
and in 1875 he introduced the first complete system of electri, 
interlocking, making it necessary to have the concurrence of three 
stations—‘' A,” “‘B,” and ‘‘C”—to get two trains into any ong 
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ELECTRIC RAILWAY SIGNALS, SYKES' SYSTEM 

currents, as the bell battery is joined up with the reverse pole 
to earth, so that its current would not actuate them. This ensures 
that the current transmitted shall be the one intended for the 
purpose. 
representing three stations, ‘‘ A,” ‘‘ B,” and ‘‘C”’—it was used for 


teaching our signalmen the system of working ; and it is fitted | 


with the arrangement for ‘‘ B” to be respectively released, as re- 


gards the plunger, from “‘ A,” and as regards the back lock, from | 
It will be | 
27, that the plunger releasing is done on | 


“*C,” so as to practically demonstrate its applicability. 
seen by diagram, Fig. 
the locking wire, sal the back lock releasing on the bell wire. 
The whole additional fittings for each box, with Sykes’s system, 
is a small coil for each locking instrument, and one or two good 
keys or three-way press buttons. 


In Fig. 27 the keys, or press buttons, or switches, to trans- 
mit a current to the rear to release the back lock (equivalent to 
actuating the rail contact) are marked A; the keys or switches 
requiring to be depressed to receive and divert that current to the 
coils required, are marked B; and the ordinary bell keys—which 
are, of course, in actual practice a structural part of the bell itself 
—are marked C, all in the bell wire. The keys or switches to | 
transmit the current to the box in advance, to unlock the shutter, 
so that the plunger may be reset in caseof cancelling, or a defective | 
plunge, are marked D, and are in the locking circuit. The corre- | 
sponding keys or switches to be depressed in order to receive | 
and divert that current to the little shutter locking coil are | 
marked E, and the coils themselves are marked F. In practice, | 
unless the shutter is completely covering the key-hole—in which | 
case the key must be out—the locking circuit is broken down at X. | 
Of course this is only one way of applying the principle, and it | 

is applicable to any system, and bya 


separate wire, or otherwise, as de- 
sired. 
Sykes’ selector. — Mr. Sykes has | 


recently brought under my notice 
an electrical selector for signals— 
: one form of which is in use at 
i Waterloo Station—which is a device 
; to be applied where several arms 
are attached to one post, so that | 
one lever and one signal wire can | 
operate any one of the arms upon 
that post, according to the points 
which have been set. It is thus a 
point detector, combined with a 
signal selector, and none of the arms 
can be operated except in the signal 
box. Neither pulling the signal wire 
outside nor lifting the at the 
signal moves any of the arms; the 
points must be set and the lever in 
the box operated. Pulling the par- 
ticular point lever that is wanted, 
providing the points are properly 
closed, operates the selector, and 
pulling the signal lever lowers the 
signal for that road only for which 
the points are set. The one upright 
rod on the signal operated by the 
signal lever is coupled to the middle 
of as many sway beams as there are 
arms, one end of each of which is 
attached to the rod belonging to each 
Normal!y, pulling the lever without first operating the 
oints lowers the arm for the through road only. If any particu- 
ar points are operated, this actuates the corresponding selector, 
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I have brought a model installation of Sykes’ system, | 
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section. Mr. Spagnoletti was also early in the field with his 
arrangement of electric interlocking on the Metropolitan Railwey, 
which I think was put in about 1882. Mr. Spagnoletti, however, in 
1873, patented his system of clearing the road, or resetting the 
instrument, bya rail contact. Simplicity, efficiency, and reliability 
are to us, however, of more importance than questions of priority 
of invention of such apparatus ; and the point may be left, I hope, 
to the friendly rivalry of the gentlemen named, all of whom deserve 
the most ungrudging and generous acknowledgment of what they 
have done in the cause of electric block signalling, and electric inter- 
locking on our railways- 


APPENDIX I,—Sykes’ System of Electric Interlocking is in Use as 
under :— 
Number of 
levers locked. 
Se 
e- 1022 
26 


Railway. 


Dublin, Wicklow, and Wexford 
Great Eastern .. .. «. «o- 
Glasgow and South-Western .. 


Hulland Barnsley. 254 
Liverpool Overhead .. .. os a ae 
London and South-Western .. .. .. -- 1051 
London, Brighton, and South Coast -. 648 
London, Chatham, and Dover . 1820 
Metropolitan District xa 136 
=r ar 121 
South-Eastern 283 


APPENDIX II, — Description of Block and Interlocking in Use on 
Principal English and Scotch Railways. 





Electric interlocking, 
Description of block. and to 


Line of railway. | 
| what extent in use. 
i 





..| Tyer’s three- plunger Modified system of inter- 
semaphore block locking in combination 

| with Tyer’s three-plunger 

| semaphore block on 50 
sections of new City and 

| Suburban lines 


Caledonian 


.| Tyer’s one-wire double | Sykes’, Metropolitan Dis- 
trict — Liverpool - street 
and Fenchurch-street to 
Ilford; on Colchester 
line; to Tottenham on 
Cambridge line; Wool- 


Great Eastern. . 
ne 
—_— one-wire single 


ne 
Tyer’s tablet block 
Sykes’ lock and block 


Single-needle block on wich & Enfield branches, 
joint line, March to| and to Leyton on Lough- 
ton branch; in all, 50 
signal-boxes and 1022 

levers 


| 
| 
| Doncaster 
| 
| 


Electric locking applied to 
18 sections in various 
places 


Great Northern ..| Three-wire single - 
| needle and bell | 
Blakey and O’Donnell’s | 
apparatus | 
| Sykes’ electric slots | 

| and signal reversers 


Great Western ..| Spagnoletti’s — three- | Spagnoletti’s at abut 12 
wire disc | different points — 
Electric train staff, | Spagnoletti’s one-wire (n 
Webb and Thomp-| Hammersmith and City 
son’s | Joint lines 
Tyer’s one-wire block | 
Glasgow and South-| Tyer’s one-wire None 


Western.. ..| Tyer’s train tablet 


Lancashire & York-| Three - wire 
shire .. | and Tyer’s one-wire 


absolute | Nicholson’s electric lock- 
ing at one or two boxes 
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APPENDIX II.—Continued. 





Electric interlocking 
Line of railway. Description of block. and to 
what extent in use. 
aaa TT OLE, A | 
London, Brighton | Tyer's semaphore, 373 | Sykes’ system, 48 miles. 
and South Coast..| miles : | 11 miles (country dis- 
| Sykes’, 43 miles |  trict)Saxby and Farmer's 
Webb and Thompson's | 
| train staff, 50 miles | 
London, Chatham, Sykes’ double - arm | Throughout. Sykes’s, with 
and Dover | bell | 80 treadles 
8.N, instruments with | 67 Sykes’ fouling bars 
bells (Metropolitan | 57 Sykes’ electric shunt- 
and Extension, and| _ ing signals 
76 electric facing point 


| main line to Swan- | 
ley) | detectors, &c. &c. 
| 





London and North-, Three- wire constant | None, except (in a few in- 
Western -.» «| Current, and small stances) electric inter- 

| portion one-wire locking between sidings 

| at a distant from sta- 

tion, with controlling 


signal. 
| | 
yondon and South-) Three-wire (Preece’s) | Three- wire block and 
Western... -| One-wire (Preece's) Sykes’ interlocking, 111 


| Tyer's tablets 


miles, 


Needle block and bells, | Tyer’s tablets and Sykes’ 
three-wire interlocking, 141 miles 


Hull and Barnsley..) Webb and Thompson’s | Sykes’, 60 miles 
tablet on branch 
line, 12 miles 
Sykes’, about 60 miles 


Manchester, — Shef-| Single- needle three-| Evans’ interlocking for 
field, and Lincoln-| wire about 10 miles 
shire a ost Sykes’ at Hawarden 
| Bridge, and special ar- 
| rangement of Mr. Hamp- 
| sons at the two swing 
bridges at Keadley 
Metropolitan = Dis-| Sykes’ Sykes’ system in use 
trict oo eel nearly throughout 
| 
Metropolitan ..  ..| Spagnoletti’s three - | Spagnoletti’s throughout 
| wire 
Midland .| Sipgle- needle three-| Langdon’s interlocking, 
wire about 12 to 15 sections 
North British .. -| Three - wire needle | None 
(Tyer’s) 
One-wire needle(Tyer’s) 
Tyer's tablet 
North-Eastern -| Three- wire  single-| None 
needle 
Webb and Thompson's 
train staff 
North London.. ..| Pryce and Ferreira’s | None 
three - wire through- 
out 
South-Eastern.. ..| Walker's one-wiresema-| Sykes’ throughout Char- 


phore improved ing Cross and Cannon- 
streetlines. Safety bars 
at Cannon-street. 


North Staffordshire, Tyer’s one-wire, and | None, except at intermedi- 
Neale’s one-wire ate sidings where points 
| and signals are electri- 
cally locked and inter- 
locked by Neale’s electric 
locking 


WATER-TUBE BOILERS AND LIQUID FUEL. 





On the subjects of water-tube boilers and liquid fuel, Commodore 
Melville, of the United States Navy, in his recent annual reports, 
says :— 

“The water-tube boiler question is one that is absorbing the 
attention of all designers of naval machinery, and the aim in all 
cases seems to be to get a boiler which, while being reasonably 
light, shall be capable of ready repair in case of a ruptured tube, 
and contain so much water that a slight derangement of the feed 
apparatus will not result in burning out the boiler. The Bureau 
during the past year made tests of two different types of these 
boilers, both being in steamers on the lakes, the owners of which 
kindly placed them at the disposal of the Bureau for such tests and 
examination as could be made without interfering with the service 
on which they were engaged. The first steamer experimented with, 
the Northwest, belonged to the Northern Steamship Company, and 
plying between Buffalo and Duluth, was fitted with Belleville 
boilers ; the second one, the Zenith City, engaged in freight service 
between the same ports, with Babcock and Wilcox boilers, 

‘For the purpose of comparing the results in the latter case with 
what might be expected from the ordinary cylindrical boilers under 
like conditions of service, a similar test was made on the steamer 
Victory, belonging to the same company as the Zenith City, and 
practically identical with her in all respects save boilers, As a 
result of the three tests above mentioned, and a further evapora- 
tive test of a Babcock and Wilcox boiler by the Bureau, it was 
decided to fit this type of boiler in the Chicago for about 4500 
indicated horse-power—one-half her power. Subsequently te the 
award of contract, the Department, upon the recommendation of 
the Bureau, approved the request of the contractors for the con- 
struction of gunboat No. 10 and for gunboat No. 15, to supply this 
type of boiler instead of the cylindrical one of the colatent Seelam : 
and the fitting of this boiler in those two classes of gunboats will 

Ye an excellent i fae to demonstrate its value as compared 
0 the cylindrical boilers fitted in the other gunboats of the same 


‘The experiments conducted at the New York Navy Yard in 
hoes liquid fuel in the third-class torpedo-boat of the Maine have 
— completed. The evaporative results were good, even at the 
ighest rates of combustion, and it only remains to ascertain 
ape nd the stowage and carrying of this fuel can be so effected as 
- eliminate danger from the gas that may be given off, which is 
hog objection to the use of any fuel oil other than petroleum 
refuse. It is to be regretted that conditions other than those 
spss. to the system of burning the fuel in these boats operated 
x a trial of the boat in free route for any length of time. 
aa Pa pe having authorised the fitting of this system in one 
comm in order to emonstrate its practicability under ordinary 
be it — of service, preparations are being made to use ' fuel oil’ 
be y in this boat, and it is hoped that the results will be such as to 
arrant its genera! use for tugs and torpedo boats.” 








Pra P pte crop of azima wheat in the Novorossisk 
pro o _ Russia, may be said to be far from satisfactory as to 
The < 4) it having suffered from severe weather during the winter. 
kind ae ity, however, is above the avera e, the weight of the best 
oun eng from 61 lb. to 62 lb.—English—to the bushel, and this 
waa Oe cerably in excess of the inferior kind, weighing 
eas ot which is difficult to obtain in large quantities, The 
2 delclen the hard wheat is above the average, but there is 
seahie prene y quantity owing to climatic influences, The year’s 
por nah bee 18 @ very good one as regards quality, quantity, and 
Gea on — are too low to allow of its being brought down to 
costing 21.7 © carriage alone, from Vladikavkaz to Novorossisk, 
deficigat ig per chetwert, viz., nearly 4s. 4d, per 360 Ib, Barley is 





That is to say, when the changes in load are not 
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micro-flaws do not enlarge, and hence the gradual fracture, indi- 
cated by the word ‘‘ fatigue” does not develope. In no case does 
the material become any more crystalline than it was originally. 
When the load is wholly removed each time, the material can be 
worked—loaded and valedel—hehoune zero and the ‘repetition 
limit,” which is commonly taken as one-half the ultimate strength, 
or, in this case, 30,000 lb. per square inch. When the load is 
wholly reversed each time, as in the case of a railroad axle, then 
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the stress changes from tension to an equal compression and back 
again an indefinite number of times, and then the metal can 
stressed in each direction to the ‘‘ reversal limit,” which is taken 
at one-third the ultimate strength, as shown in Fig. 1. 

When a factor of safety is to be introduced, this working field 
takes the position shown by the diagonally-shaded area in Fig. 2. 
Thus, with a factor of safety of three, loads may be imposed and 
removed an indefinite number of times up to 10,000 per square inch ; 
but if the load is to be reversed in direction indefinitely, then the 
load must be limited to 7000 lb. per square inch if the factor of 
safety of three is to be used with low carbon steel. With wrought 
iron the repetition limit may be taken at 24,000 1b. and the reversal 
limit at 16,000 lb. per square inch, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 
Sewage disposal at Hamilton, Canada.—The city of Hamilton is 
now constructing two separate works for the purification of sewage 
at the outlets of two of the trunk sewers, by chemical precipita- 
tion, the cost being £10,000 and £7000. The daily dry weather 
flow is 500,000 gallons per twenty-four hours, but the sewage is 
comparatively free from obnoxious components, being largely 
collected from the outlying districts of the city. There are a 
pump house, sludge press house, and three precipitation tanks, 
40ft. by 100ft., 6ft. to 7ft. deep. The sewage, after passing 
through a screen, enters the receiving well, 12ft. diameter, where 
it is mixed with lime and sulphate of alumina. It is then raised 
by centrifugal pumps into a channel 4ft. 3in. by 3ft., which pump- 
ing mixes the chemicals well with the sewage. It then passes to 
the precipitation tanks, and after the water has been drawn off by 
skimmoring pipes the sludge is conducted to the sludge well, 19ft. 
diameter. Any water on top of the sludge is pumped out, and 
the sludge is then pumped into a press or directly into railway 
wagons, The sludge cakes from the press are dropped on trucks 





* Extract of a paper read by Professor J. B. Johnson before the St. Louis 





quantity and the quality is inferior. 





Railway Club. 


THE FATIGUE OF WROUGHT IRON AND STEEL.* 


It has been shown by experiment that wrought iron and steel 
can be loaded and unloaded an indefinite number of times without 
rupture if the amount of the change of load does not exceed a 
certain proportionate part of its ultimate strength, and that as 
this change of load decreases the maximum load may increase. 
All this is shown graphically in Fig. 1, where the shaded area 
represents the working field, or the limits of stress between which 
the material—in this case 60,000 Ib. steel—can be loaded and 
unloaded (in part) an indefinite number of times without failure. 
eater than 
those indicated by the shaded part of this figure, the numerous 


running on rails, and conveyed outside the building. There are 
two chemical mixers operated by the pumps, and the clear water 
effluent is aérated by falling down a series of steps, and is then led 
out into Burlington Bay by an 18in. discharge pipe. The city has 
a population of 50,000. The cost of one large central station was 
found to be greater than that of the two stations, being £40,000, 
as against £17,000. Sewage disposal by land irrigation was con- 
sidered, but there was no site available at reasonable cost, and 
great opposition was made to the establishment of a sewage farm. 

Electric light plant.— The Edison Illuminating Company, of 
Paterson, has completed a large new station furnishing current for 
electriclighting and anelectrictramway. Therearesix Stirling water- 
tube boilers of 500-horse power each, having 5000 square feet of 
heating surface, and 90 square feet of grate area. Small coal, 
known as ‘‘ buckwheat,” is used, and is taken from the cars by a 
chain conveyor to a storage bin, whence it flows to the automatic 
stokers, the amount passing to each stoker being automatically 
weighed. The same conveyor hauls away the ashes from the pits. 
The boilers have shaking and dumping grates, and a Green’s 
economiser, the dampers being controlled by a Locke regulator. 
The chimney is of brick, 235ft. high, 10ft. diameter at the base, 
with a lining to a height of 130ft. The foundations are of 
concrete on piling. A rotary blower, driven by a direct-connected 
vertical engine, is installed for emergency use, the speed being 
controlled by a Mason regulator which reduces the speed as the 
steam pressure increases. The engine and dynamo-room is 90ft. 
by 200ft., with a steel truss roof and a monolithic concrete floor, 
4in. thick, with concrete ribs on the under side, 14in. deep, forming 
panels 34ft. square. Bars of lin, steel, twisted, are laid in these 
ribs, and the floor has carried a load of 400lb. per square foot 
without cracking. A 20-ton crane of 90ft. span travels the whole 
length of the room. There are nine vertical compound engines, 
six of 600-horse power, one of 300-horse power, and two of 700- 
horse power. The two latter are for the ore plant, with the 
Hoadley compensating rope-drive gear to the dynamos. No 
independent cut-off valve is used, but the wrist plate of the valve 

ear is driven by excentrics on the main shaft. The engines have 
jacketed cylinders, and take steam at 1501b. pressure. There are 
eight Bulkley injector condensers. The evaporation is about 8 lb. 
of water per lb. of coal. The fuel consumption is 3-71 lb. of coal 
per kilowatt hour, or 2694 watt-hours per lb. of coal. 

Factory operated by electricity.—A bolt and nut factory near the 
line of the electric transmission wires from Niagara to Buffalo is 
now being operated by electricity from its own generating plant, 
but arrangements are being made to take the Niagara current. 
The power plant consists of three 100-borse power boilers, a 
400-horse power engine, a three-phase six-pole generator of 
150 kilowatts, and a 125-volt bipolar exciter. The switchboard is 
divided for the machine shop, cold press, thread shop, and forgé 
shop. The forge shop is 360ft. long, and has four 20-horse power 
induction motors driving the shafting, and one driving a blower. 
The shafting is divided into sections, one to each blower. The 
machinery in this shop includes bolt leaders, nut punches and rod 
shears. In the cold press shop the pointing department is 
operated by a 20-horse power motor, set on the floor and belted to 
jack shafts and countershafts. In the machine shop is another 
20-horse power motor, also set on the floor. It is used to drive a 
variety of tool-making machinery, such as planers, millin 
machines, drills, slotters, shapers, &c. The threading oa 
finishing shop is 400ft. long, and all the threading and tapping 
machines are driven by six motors of 6-horse power, and three of 
20-horse power. The smaller motors and one 20-horse power motor 
are used to drive the automatic and semi-automatic machines. 
For the former they are belted to jack shafts, from which belts are 
dropped to pulleys on a shaft running underneath the machinery. 
For the semi-automatic machinery, the pulley is on the level of 
the machines, and is belted to the jack shaft above. The other | 
20-horse power motors are set cn the flour, and are belted to 
sbafting on the opposite sides of the shop. These serve to drive 
the heavy threading and tapping machines which are not auto- 
matic, the sizes of bolts ranging from ,‘;ia. to l4in. diameter. The 
wires are led through small holes iu the wails, with porcelain 
bushing. The motors occupy very little space, and require little 
attention beyond filling the oil wells every few months, They 
work steadily under all variations cf load. 

Water-power plant.—Contracts have been let for the plant for 
developing the power of the St. Anthony Falls, at Minneapolis, 
for electrical purposes, by the company which controls the deve- 
loped water power below the falls and the undeveloped power 
above the falls. A dam has been constructed above the fal’'s, and 
the total power available is estimated at 10,000-horse power. The 
, hydraulic plant will consist of seven Stilwell iurbines of 1000-horse 
power each. The electrical equipment will consist of a plant 
comprising both direct current railway apparatus for the needs 
of Minneapolis, and three-phase apparatus for transmission of 
part of the power to St. Paul, ten miles distant. The direct 
current portion consists of two 700-kilowatt General Electric multi- 
polar generators, with a speed of 130 revolutions per minute, fur- 
nishing current at 600 volts, and two 100-kilowatt exciters for the 
three-phase alternators. The three-phase generating plant con- 
sists of five 700-kilowatt alternators with a frequency of thirty- 
tive cycles, and an initial voltage of 3450 volts. This pressure 
will be raised to 12,000 volts in six step-up transformers 
of the air blast type, and at this voltage the current will go 
to St. Paul either by overhead or underground wires. At St. 
Paul the pressure will be reduced in fifteen step-down transformers, 
whence the current will be led into five rotary converters of special 
type. These are eight-pole machines, each of 600 kilowatts 
capacity, running at 520 revolutions and delivering direct 
current at 680 volts. They are designed to operate in 
parallel to each other, or with the generators now driven by steam 
in the existing station. The hydraulic and electric plant com- 
plete will be operated by the Twin City Rapid Transit (Tramway) 
Company, under a lease from the power company. The tramway 
company will send about 3000-horse power to St. Paul, leaving 
4000-horse power to be used at Minneapolis. When the new 
power is set to work running the tramcars the tramway company 
will dismantle its Thirty-first-street power station, using the room 
for other purposes. It will continue the main power station, at 
Third-avenue north and Second-street, and also the power station 
in St. Paul. These will be kept ready for emergencies, such as a 
breakdown, a sudden call for extra power and similar occasions. 








Tue following description of the new Happy Valley 
waterworks, which supply Adelaide and its suburbs with water, is 
culled from the report of the Commissioner of Public Works of 
Adelaide to the Governor, dated November last. The Happy 
Valley waterworks consist of a w‘‘iacross the river Onkaparinga 
at Clarendon, and a storage reservoir at Happy Valley capable of 
holding 3,000,000,000 gallons. The weir is constructed of rubble 
concrete, and faced with marble from Macclesfield. The weir is 
268ft. in length and 38ft. in depth, the width at tho top being 
Oft. 6in., the water being taken to the reservoir at Happy Valley 
by means of a tunnel driven straight through the hills, a distance 
of 3 miles 777ft. The successful completion of this tunnel—the 
greater part of which was through very hard rock—reflects great 
credit on the officers and contractors. It is 7ft. 9in. wide and 
7ft, 2in. high, and has a carrying capacity of 100,000,000 gallons 
per diem. The water at Happy Valley will cover an area of 440 
acres, and when full the reservoir will have a depth of 65ft.; the 
embankment being 72ft. in height, the width at the bottom being 
380ft. and at the top 20ft. A puddle core of clay thoroughly 
worked has been put through the whole length of the embankment 
to a depth of 38ft. below the surface, thus making it perfectly 
water-tight. A contour drain has been constructed to prevent 
flood waters entering the reservoir, and thus avoid all chance of 
pollution. The outlet tunnel is about a mile and a-half in length, 








and is lined throughout with concrete. 



































LAUNCHES AND TRIAL TRIPS. 


On Monday afternoon, the 8th March, there was launched from 
the east yard of Messrs. C. S. Swan and Hunter, Limited, of Walls- 
end, a steel serew steamer built to the order of Messrs, Galbraith, 
Pembroke, and Co., of London. This vessel, which is built to the 
highest class at Lloyd’s partial awning deck rule, is 275ft. between 
perpendiculars, by 39ft. 6in. beam, by 20ft. 3in. depth moulded. 
She has been constructed to carry 3000 tons deadweight on a light 
draught, and is fitted with all the requirements for the special 
trade of Mr. Basilio Embiricos, of Andros; whilst for running be- 
{ween portsin ballast she has been fitted with unusually large water 
ballast tanks. The machinery for this vessel has been constructed 
by the Central Marine Engine Works of West Hartlepool and con- 
sists of a set of engines with cylinders 2lin., 33in., and 56in. 
diam. by 36in. stroke, with two large steel boilers fitted with patent 
furnaces working at a pressure of 160 1b. to the square inch. On 
leaving the ways the steamer, which is of a fine and pleasing model, 
was named the Manoussis by Mrs. Frank Trewent, of London. 
During the construction the steamer has been surveyed by her 
i commander, Captain Bistis, and the epgines by Mr. J. C. 

“lark. 

Last week the Clan Macdonald, one of the four sister steamers of 
the turret type ordered from Messrs. W. Doxford and Sons, 
Limited, Pallion, by the Clan Line Steamers, Limited, Glasgow, 
was successfully launched, and is now the largest of the thirty 
turret vessels afloat. The Clan Macdonald is a splendid vessel, 
400ft. long, with a beam of 50ft., and a gross register of 5000 tons. 
Her deadweight carrying capacity is 7000 tons. She is specially 
arranged for the Eastern trade, and will be fitted with triple- 
expansion engines, which will give a speed of 13 knots an hour. 
The electric light will be installed throughout, including a canal 
search light, by the Sunderland Forge and Engineering Company, 
Limited. Side posts will be fitted to carry derricks to facilitate 
the handling of cargo, and will be constructed on the method 
originally introduced by Messrs. Doxford in the British India 
Steam Navigation Company’s steamers Fazilka and Fultala, built 
in 1890. The Clan Macdonald has been built under the British 
Corporation special survey, and during construction has been under 
the superintendence of Mr. J. Lyall, assisted by Mr. P. Jackson 
and Mr. Watts. Captain J. E. Roberts will have command of the 
vessel on her first voyage. 

On the 4th inst., Messrs. Ropner and Son launched another of 
their patent trunk steamers, being the largest they have built of 
this type, her dimensions being 330ft. by 45ft. by 28ft. 10din. 
moulded depth. She has been built to the order of Messrs. 
Macbeth and Gray, of Glasgow, and is in all other respects a sister 
ship to the s.s. Dunottar, recently built for same owners. She is 
built on the spar decked rule, with two decks laid, poop, bridge, and 
togallant forcastle. The saloon and cabins for captain and officers 
will be fitted upin the poop, and the accommodation forengineers will 
be provided under the bridge deck amidships, the crew being berthed 
in the forecastle as usual. She has double bottom on the cellular 
principle for water ballast, and has been designed to carry a dead- 
weight cargo of over 5800 tons, on Lloyd’s summer freeboard ; she 
will have all the most recent appliances for the expeditious and 
economical loading and unloading of cargoes; has direct steam 
windlass, steam steering gear amidships, with powerful screw gear 
aft ; four large steam winches worked by a large multitubular 
boiler, stockless anchors, &c. She will be fitted with a set of 
powerful triple-expansion engines, by Messrs. Blair and Co., Ltd. 
This type of steamer is giving the most satisfactory results, having 
large cubical capacity. They are practically self-trimmers for both 
coal and grain cargoes. Being intended to carry cattle, this steamer 
is fitted with a close bulwark, which adapts itself admirably in 
connection with the trunk sides for the placing of cattle fittings, 
and for the shelter of the cattle. Miss May Gray, the daughter 
of one of the owners, gave the steamer the name of Dumblane. 

On Wednesday, the 3rd inst., Messrs Joseph L. Thompson and 
Sons, Ltd., of the North Sands Shipbuilding Yard, Sunderland, 
successfully launched the s.s. Amphitrite. e vessel is built to 
the order of Messrs. Stathatos Brothers, of Braila, Her principal 
dimensions are: Length between perpendiculars, 320ft.; breadth 
extreme, 24ft.; depth moulded, 23ft. 94in. She is built on the 
single deck rules to Lloyd’s highest class, on the cellular double- 
bottom principle, arranged with water ballast right fore and aft; 
water ballast is also fitted in the after peak. The vessel has 
strong hold beams at the main deck height, and has eight iron 
division bulkheads, with iron longitudinal bulkheads, right fore 
and aft, except in the way of hatchways, where wood shafting 
boards are fitted. A short poop is fitted aft, and in the bridge 
house admidships is placed the accommodation for captain, officers, 
engineers, and steward ; spacious saloon, a limited number of spare 
berths, with the usual engineers’ mess-room, steward’s pantry, 
large store-rooms, bath-rooms, &c. On top of the bridge is placed 
an entrance hall to the saloon and chart-room, and at the after end 
of the engine casing, on top of the bridge, a galley is placed. 
Seamen, firemen, and petty officers are berthed in the topgallant 
forecastle, Five large cargo hatchways are fitted on the upper 
deck, and also a small hatch to the reserve bunker. The vessel has 
been built with due regard for her special trade, and is fitted with 
engines by Messrs. Blair and Co., Ltd., of Stockton. The sizes of 
the cylinders are 23}in., 39in., and 64in, by 42in. stroke, supplied 
with steam by two large multitubular boilers, working at 160 Ib. 
pressure, 








THE IRON, COAL, AND GENERAL TRALES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE recent shrinkage in the iron trade which set in a short time 
o is still continuing, but affairs in the East of Europe seem 

likely to clear up without a storm, and should they do so, the 
belief was expressed by manufacturers on Change at Birmingham 
to-day (Thursday) that heavy deliveries would soon be necessary 
to meet the requirements of customers who are at present limiting 
orders to very small proportions, A favourable sign of the times 
is also to be found in the cables from America, where it is stated 
that demand is growing and prices firmer, and that great con- 
fidence is felt that they are now on the verge of a decided change 
for the better. 

To-day the pig iron market was rather quiet, but prices were 
sustained at recent levels, as stocks are, in the Midlands, much 
smaller than usual, and most of the smelters can go on without 
much current buying, having in many cases sold their output to the 
end of the quarter. Northamptonshire forge pigs were quoted 
44s, to 45s., and Derbyshire and North Staffordshire 45s. to 46s., 
all iess 24 per cent. Lincolnshires were 46s, to 47s. net cash, at 
stations, and hematites were 58s. to 60s. for forge sorts. Stafford- 
shire cinder was 39s, to 40s. for forge, and 41s, 3d. to 42s. for 
common foundry. Medium foundry was 47s. 6d. to 48s. 9d., and 
medium forge abs, to 47s, 6d. All mine forge was 52s, 6d. to 55s., 
and best foundries 50s. to 70s. Cold blast pig was 903. 

Steel continues in very brisk demand, and all the district works 
are busily engaged in meeting it, it being reported the output in 
the Midlands of steel angles, girders, bars, sheets, hoops, and 
billets was never so heavy as at present. Prices continue very 
satisfactory. Cold rolled sheets were to-day quoted £10 10s. ; 
working up sheets, £8 7s, 6d. to £8 10s.; and stamping sheets, 
£910s, Angles and girders were £6 for heavy, and £6 15s. for 
light sections, Bars were £6 53, to £6 10s. Siemens billets were 
£5 to £5 5s. ; and Bessemer blooms and billets, £4 15s, American 
steel continues to compete in the Midlands, and a local sheet firm 
has given an order for 9000 tons of American steel bars for rolling 
down purposes, 

The black sheet iron department is quieter than it has been for 
twelve months past. Two or three of the Midland mills have 
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contracts that will run to the end of the quarter; but in the 
Bilston, Oldbury, and Wolverhampton districts many of the mills 
are only making two-thirds time. Black sheets to-day were quoted 
£6 5s. for sing'es, £6 7s. 6d. to £6 10s. for doubles, and £7 10s. for 
lattens ; but though these prices are a fall of 15s, on the corre- 
sponding quarter of last year, they are by no means firmly adhered 
to by sellers, and it is believed that in some cases sales have boen 
made at an absolute loss. Marked bars were firm at £7 10s. to 
£8 2s, 6d. Unmarked common bars were not quite so strong as 
they have been at £6 to £6 5s., and merchant bars were steady at 
£6 10s. to£6 15s. Hoop iron was £6 103.; tube strip, £5 17s. 6d. 
to £6; nail rod, £6 10s. to £615s.; stamping sheets, £9 10s; 
angles, £6 to £6 5s.; and galvanised sheets, £10 23, 6d. for doubles, 
f.o.b. Liverpool. 

The engineers are fully employed, and some firms could do 
with extra hands. In bridge and other constructive work a 
number of important contracts are in course of execution for rail- 
ways, river spans, and other purposes. 

The cycle boom, like spring, has set in with its accustomed 
severity. 

The cycle and cycle fitting factories are all at full production, 
and most of the larger and better-known makers have already 
secured orders which will carry them well through the season. 
The export demand in this branch is fairly active, but there are 
evidences of growing competition, German and American, in many 
markets. . 

At a meeting of the Rover Cycle Company, held at Coventry on 
Friday last, it was unanimously resolved to pay an interim divi- 
dend at the rate of 10 percent. per annum for the six months 
ended February 28th, payable on the 25th inst. 

The Circular Chain Syndicate has just been registered, with a 
capital of £12,000 in £1 shares, to enter into agreements (1) with 
Havelock Harford and William T. Smedley, and (2) with R. F. 
Hall, and to carry on the business of cycle chain manufacturers, 
cycle and cycle parts manufacturers, engineers, machinists, 
millwrights, iron and brass founders, wire drawers, tube makers, 
&e. The subscribers are H. Harford, 3, Albion-terrace, South 
Shields, cycle engineer; Thomas H. Vale, Heathfield-road, 
Handsworth, gentleman; William S. Aston, 7, Newhall-street, 
Birmingham, chartered accountant ; Richard B. Earle, 59, Wel- 
lington-road, Handsworth, clerk ; Geo. A. Edmonds, 15, Lodge- 
road, Aston, Birmingham, clerk; William Pike, 3, Whitehead- 
street, Aston, Birmingham; Geo, J. Drinkwater, 293, Nechells 
Park-road, Birmingham, cashier. The number of directors is not 
to be less than three or more than seven. The subscribers are to 
appoint the first ; qualification, £250; remuneration as the com- 
pany may decide, 

The Alpe Manufacturing Syndicate has just been registered, 
with a capital of £15,000 in £1 shares, to enter into an agreement 
with Robert J. Alpe for the acquisition of Patent No. 12,208 of 
1894, for improvements in machinery for making screws, and to 
carry on the business of cycle manufacturers and dealers, cycle- 
part manufacturers, engineers, machinists, millwrights, wheel- 
wrights, iron and brass founders, tool makers, &c. The subscribers 
are Albert Brown, 26—30, Great Eastern-street, E.C., merchant ; 
Robert J. Alpe, 224, Lichfield-street, Aston, Birmingham, manu- 
facturer ; Frederick Moore, 57, Colmore-row, Birmingham, agent ; 
reo. W. Naish, 32, Ludgate-hill, Birmingham, merchant ; James 
E. Ward, 14, Temple-street, Birmingham, chartered accountant ; 
William Pike, 3, Whitehead-street, Aston, clerk ; George J. Drink- 
water, 293, Nechells Park-road, Birmingham, cashier. 

The New Rapid Cycle Company, incorporating the St. George’s 
Engineering Company, and A. Whitehouse and Co., has a share 
capital of £130,000, divided into shares of £l each. Of this issue 
£15,000 cash is reserved for working capital. There is also a deben- 
ture issue of £20,000, divided into 200 £5 per cent. first mortgage 
debentures of £100 each, redeemable at the option of the directors 
after 1902 at £105. The company is formed to acquire, extend, 
and provide additional working capital for the business of the St. 
George’s Engineering Company, Birmingham, cycle manufacturers, 
and the business of A. Whitehouse and Co., Guest-street, Birming- 
ham, cycle and cycle accessories manufacturers, This company 
will acquire the businesses as on February 28th, 1897—subject to 
the payment of the liabilities on that date—at the sum of £135,000, 
and will take the profits from that date. 

The Coventry (rear Case and Belting Company is announced 
with a capital of £25,000, divided into £1 shares. Itis formed to 
acquire as going concerns the business of a gear case and steel 
mud guard manufacturer, carried on for the last four years at 
Dale-street, Coventry, by Mr. Caleb Thos. Cooper, under the style 
of the Coventry Gear Case Company, and also the business of 
dealers in leather and other belting, carried onat 164, Corporation- 
street, Birmingham, by Messrs, William Thos, Allen Hooper and 
Frederick Picker, under the style of the Birmingham Belting 
Company. The prices of the businesses and assets is £17,500, 
payable as to £8000 in fully paid, and the balance in cash. 

The Clipper Pneumatic Tire Company is announced with a 
capital of 150,000, in £1 shares. Thecompany has been formed 
to purchase from the Dunlop Pneumatic Tire Company a licence 
to manufacture and sell pneumatic tires under the Bartelott 
(Clincher) patent ; to take over from the same company a licence 
to manufacture and sell rims under the Westwood rim patents ; 
to take over a sole licence to manufacture and sell Bagot tires 
under the Bagot patents, and to manufacture and sell tires and 
rims under the above licences, 

Coalmasters in this district express satisfaction that efforts are 
being made to put an end to the litigation that has been going on 
for some time between the leading railway companies and the 
National Coal Merchants’ Federation on the subject of siding rents. 
In the actions that have been tried in different parts of the 
country decisions have gone both ways, and the appeal to the 
superior court resulted in advantages to both parties. The Coal 
Merchants’ Federation are, it is understood, now approaching the 
railway companies with a view to an amicable settlement of the 
matters at issue, and the hope is expressed that a basis of arrange- 
ment acceptable to both parties will be found. 

Portable railway firms hereabouts are this week in receipt of a 
report from Copenhagen that the Danish State Railway authorities 
will, in the course of April or May, require a considerable tonnage 
of steel rails for the purpose of renewals, and in order to carry 
out important extensions of lines designed especially for the easy 
transmission of dairy and agricultural produce generally. It is 
hoped that in some quarters an effort will be made to get part of 
the work at least for this country. 

Agricultural and other machinery manufacturers in this district 
are interested in information from Vienna that a fund equal to 
about £50,000 is being raised for the purpose of pushing Austro- 
Hungarian agricultural and other machinery, ed iron and steel 
wares generally, in European and Asiatic markets. It is stated 
that Austrian manufacturers are showing great readiness to support 
the movement, which is also being warmly encouraged in official 
quarters, and it would seem that we are probably on the eve of 
meeting with another European competitor in the race for inter- 
national business. 

On the whole the testimony of the Board of Trade returns for 
February is not unfavourable to the state of the metallurgical 
trades of the Midlands. The total quantity of iron and steel ex- 
ported last month was 261,930 tons, an increase of 24,584 tons over 
February in last year, while the total value of same shows an in- 
crease of £153,702, or 8°8 per cent. The largest increase in the 
month’s exports was railroad iron, 36 per cent., the increased 
demand being mainly from Japan and the East Indies. The pig 
iron exports for the month show an improvement of 7 per cent.; 
cast and wrought, 8 per cent.; tin-plates, 35 per cent.; and in bar 
and angle, hoops a sheets, and unwrought steel there were also 
favourable increases. Galvanised sheets show a falling off of 
21 per cent., which is chiefly referable to the diminished takes of 
India, Australia, and the Argentine Republic. The requirements 
of the Cape and of ‘other countries” not specified show an in- 





crease; the total figures for last month are 202,387 tons, against 


— —— 
256,978 tons in February last year. Small arms show i 

tory increase of 49 per cent., and the railway rolling cee 
=o and wagons—shows an increase of 42 per cent. in the first 
an —- per cent, in the latter. Steam engines increased 96 Po 
cent, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—In the iron trade of this district the position js not 
much altered from last week, If there isany change it is perha 
for the better. The outlook is more satisfactory with Tegard te 
previously threatening labour disputes in the North, and mi 
wages questions locally have also come to an amicxble settlement, 
The healthy activity which is maintained throughout home ind ? 
tries more or less closely allied with the iron and engineering 
trades affords a sound foundation which gives continued confi 
dence as to the future, and although there is stil] a feelin f 
uncertainty as to immediate prospects, the general dispositicg, + 
to regard the present lull in the market as not more than ri 
porary. It has, of course, just suited the ‘ bear” operators 
who during the last few weeks have been “sitting upon” the 
market, but indications are not absent that a turn towards 
recovery is not far distant. 

Business in the Manchester Iron Market continues slow and 
there is little change to notice from last week, except that perha 
the hardening in warrants during the last few days tends to a oe 
cheerful tone. Buyers, however, are still hanging back from 
placing orders of any moment, and are content to purchase for 
present requirements in limited quantities, which can be picked y 
in the market from merchants at considerably under maker 
quoted rates, On the other band, makers are in the position that 
they have orders on their books which will carry them well over the 
first half of the year, and as deliveries on azcount of these 
contracts are in most cases taking away their present production 
they are not disposed to push business at the low prices which just 
now are being so freely taken in the open market. For local 
and district brands of pig iron quotations are practically unchanged 
but where makers are just now putting business through they 
have to meet, in some measure, the competition in the open market, 
For Lincolnshire the minimum basis prices remain at 45s, 6d, for 
foundry, and 44s. for forge net delivered Manchester, but mer. 
chants are offering at 6d. less. Derbyshire foundry averages about 
493s, to 503. net delivered here. Middlesbrough has hardened up 
somewhat ; makers of good named foundry brands are firm at 
493, 10d., with ordinary qualities scarcely obtainable under about 
493, delivered by rail, and 48s, 3d. net is now quoted at the Man. 
chester Docks. Scotch iron continues low, Eglinton and Gilengar. 
nock being obtainable at about 47s, 6d. delivered ports, and 49s, 9d, 
to 50s. Manchester Docks. American pig iron, of which local 
merchants have received further deliveries during the week, is still, 
in one or two quarters, pushed at very low fignres, 45s. to 46s, net 
Manchester Docks being mentioned in the market; for good 
foundry brands, however, 47s. to 47s. 6d. net still represents about 
the average quotations, 

In the manufactured iron trade makers report an absence of new 
business‘of any moment coming forward, but, being well sold over the 
next two or three months, they are as a rule firm at £6 for Lanca- 
shire, and £6 5s. for North Staffordshire bars ; some merchants, 
however, are quoting 2s. 6d. less, and inferior class bars could be 
bought at as low as £5 12s. 6d. Sheets remain at about £7 7s. 6d, 
to £7 10s., and list rates of hoops £6 10s. for random, to £6 lis, 
for special cut lengths, deilvered Manchester district, and 2s, 6d, 
less for shipment. Nut and bolt makers are at length beginning to 
experience a check as rds the welght of new orders coming to 
hand, which is no doubt due to some Pe ae off here and there 
amongst engineers, but they are still sufficiently busy that they have 
no — in maintaining the full prices they have been getting 
of late. 

The condition of the steel trade is much as last reported, 
Ordinary foundry hematites still average 60s., less 24, delivered 
Manchester ; local steel billets can be bought at £4 13s. 3d., to 
£4 15s, net, delivered Warrington district; bars are steady at 
£6 5s,; girders, £6; and boiler plates, £6 10s. for Scotch, with 
£6 12s, 6d. to £6 15s. quoted for local makes, delivered in the 
Manchester district. 

In the metal market the exceptionally brisk demand for all 
descriptions of locomotive fittings, and the prospect of further large 
orders coming forward from the railway companies has induced 
two of the principal manufacting firms to put up their prices for 
condenser tubes 4d. per Ib., independent altogether of the official 
list rates. This move will probably shortly be followed by other 
firms, and all descriptions of manufactured metal goods are ex- 
ceedingly firm at full list quotations. 

The remaining wages questions in one or two engineering centres 
of this district are, as I have previously intimated, gradually 
settling themselves without resort to any serious interruption of 
operations, and during the past week in the Oldham district the 
men have been granted practically the advance in wages asked 
for, with the result that the strike which was threatened in 
above important centre of machine-making industry has been 
averted. The position so far as the general engineering industries 
of the district is concerned remains much as I have reported 
for some time past. New work is not just now coming forward 
in any great quantity, the only matter of special importance being 
the preparations that are now being made by the Manchester, 
Sheffield, and Lincolnshire Railway Company for the equipment 
of their new line to London, which will necessitate the construc- 
tion of a considerable number of locomotives, and various specifi- 
cations in connection with these are already on the market, 
Machine tool makers are all kept very busy with orders on their 
books ; boiler makers are well engaged, and the position through- 
out the general engineering industries continues satisfactory, 80 
far as present employment is concerned, ‘ ye 

At a meeting of the Northern Society of Electrical Engi- 
neers, held on Monday, Mr. R. P. Wilson read a paper on 
‘Methods of Charging for Electricity Supply.” This subject, he 
said, had received considerable attention at the hands of central 
station engineers, both in this country and abroad, and several 
more or less successful attempts had been made to arrive at, and 
substitute for, the primitive method of giving discount in pro- 
portion only to the number of units consumed, a system that was 
equitable to the consumers generally and remunerative to the 
undertakers. During the time he—Mr, Wilson—was a central 
station engineer, he had devoted some considerable attention to 
the subject from a perfectly disinterested point of view, and sub- 
sequently came to the conclusion that the maximum demand system 
was the best, but owing to some of the criticisms raised by those to 
whom he advocated its use, he designed an automatic time switeh, 
which was a modification and improvement upon the one iavented by 
Mr. Gisbert Kapp. There was also a maximum demand indicator, 
chief merit of which was that it formed an integral part of anordinary 
meter, whilst it was provided with a pointer which indicated the 
rate at which the meter was segieneres- The net result of = 
publicity already given to the subject appeared, he said, to be - 
the only two systems which had obtained any F pp oe were the 
maximum demand and the time switch, and although in = 
quarters fears seemed to prevail tt at the difficulties in solving t t 
question were insuperable, he was sanguine that in the majority 6 
cases it would be solved to the satisfaction of all concerned, an¢ 
that at an early date. Ee ‘ 

In all the better qualities of round coal a quieting down 1 
the demand continues to be reported, and although it 1s rer 4 
tional where collieries are as yet going on to short time, t : 
output is in excess of requirements, with the result that ms 
there stocks are beginning to accumulate. Although anger 
prices are without actually quoted charge in some cases W = 
surplus supplies are accumulating, a disposition 1s shown 





give way slightly to effect clearances, and buyers in a position 
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to take anything like quantities pevmgiy have not much difficulty 
in obtaining concessions of 34. to 6d. per ton on current rates. 
This, however, does not apply in anything like a general way, as 
most of the principal collieries are preferring to put down into 
stock rather than entertain reductions upon present prices. Not- 
withstanding a fairly good demand for ironmaking, steam and 

eneral manufacturing purposes, supplies of common round coal 
are plentiful, and prices weak, 63. being about the full average 

ure for good ordinary qualities at the pit, whilst 3d. to 6d. 
under this figure is in some cases taken to effect sales of any con- 
siderable weight. Supplies of engine fue! continue ample for all 
resent requirements, but there is no great pressure to sell at 
under-current rates, which are generally steady at recent quota- 
tions, averaging 33. to 3s, 6d. for common, 33, 9d. to 4s, 3d. for 
medium, and 4s, 6d. to 4s, 9d. for best qualities, at the pit mouth. 

For shipment there has been a fair business doing, but prices 
rule low, ordinary steam coal, delivered Mersey ports, being readily 
obtainable at about 7s. 6d. to 8s. per ton, 

The eight hours question is more than likely to bea “thorn in 
the flesh” in connection with the amalgamation of the Durham 
Miners’ Association with the Federation of Great Britain. The 
Durham miners have all along been strong opponents of any State 
interference with hours of labour, whilst ‘‘ eight hours by Act of 
Parliament ” is one of the main planks of the Miners’ Federation. 
Tbe Durham miners have, through Mr, John Wilson, M.P., their 
secretary, practically stipulated that in joining the Federation 
they are free to oppose any State interference with the hours of 
Jabour, whilst, on the other hand, Mr. Thos. Ashton, general 
secretary of the Federation, has distinctly intimated that they will 
bs expected not to offer any opposition when the Mines Hight 
Hours Bill is again brought before the House of Commons, It 
will be interesting to watch the development of events when next 
the eight hours question is brought forward in Parliament by the 
Miners’ Federation. 

Barrow.—There is a firmer tone in the hematite market this week, 
and business, after the recent fortnight’s depression, is being done 
on a larger and fuller scale. Makers are quoting 51s. to 52s. for 
arcels of mixed Bessemer numbers, net f.o.b.; and warrant sellers 
Ce improved their prices to 48s, 10d. net cash, buyers at 48s, 94d. 
The general tendency of the market is towards a prompt return of 
the brisk state of things experienced up to the close of February. 
Stocks show a decrease this week of 1894 tons, and now represent 
a total of 296,696 tons, being an increase of 750 tons since the 
beginning of the year. There are thirty-six furnaces in blast, as 
compared with thirty-eight in the corresponding week of last 
ear. 

. Iron is rather easier in tone, and good average qualities are now 
quoted at 11s. per ton, with 14s, for best sorts, net at mines. 
Spanish ores are easier to buy, and are quoted at 15s, 3d., net at 
West Coast ports. There is still a large tonnage of Spanish ores 
used by smelters in this district. 

In the steel trade there is no change to note in the general run of 
activity which now for more than twelve months has characterised 
this industry. There is a large production of heavy rails, and 
makers are well off for orders, The inquiry is fairly maintained, 
and business is being done at combination prices ranging from 
£4 12s, 6d. to £4 15s, per ton. Light rails are at £5 12s. 6d. 
There is a good inquiry for steel plates required by local and other 
shipbuilders, and shipbuilding material generally is in brisk 
demand. Heavy steel castings are in good inquiry, and local 
foundries are very busy on orders that will furnish employment for 
aconsiderable time, The business doing in the other descriptions 
of steel usually produced in this district is steady and gives 
evidence of continued activity. 

In shipbuilding and marine engineering circles there is nothing 
new tonote. Orders are scarce and new commercial tonnage is 
not in large request. Local yards are mainly employed in 
Admiralty work, but there are also some good orders in hand for 
high-speed channel steamers, Four of this type of steamer are now 
being built at the Barrow yard. 

The coal trade remains steady, but business is very keenly 
competed for, and a low range of prices is the result. A good 
demand is maintained for coke, and prices are firm at late rates. 

Shipping is fairly employed. The exports from West Coast 
ports during last week were 3265 tons of pig iron and 10,947 tons 
of steel, as compared with 5484 tons of pig iron and 11,046 tons of 
steel in the corresponding week of last year, showing a decrease 
of 2219 tons of pig iron and 99 tons of steel. The aggregate 
shipments this year total up to 60,869 tons of pig iron and 
82,401 tons of steel, as compared with 60,393 tons of pig iron and 
78,115 tons of steel in the corresponding period of last year, an 
increase of 476 tons of pig iron and 4286 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

DuniNG the past week the business done in coal in this district 
has been more steady than active. The changeable days induce 
purchasers not to commit themselves to any large extent. They 
are simply buying for present requirements, and now that warmer 
weather has come, prices are certain todecline. Up to the present, 
however, colliery owners are keeping up quotations in spite of the 
large ontput. ‘The pits are still working the same number of 
hours, ‘but the whole of the production is not cleared off, and 
stocking is reported in one or two cases, 

One or two small gy are looming in the distance, but it is 
shought that these will be amicably settled by the various unions 
shortly, The demand from the metropolis for both Silkstone and 
Barnsley coal is about] an average one, the Midland and Great 
Northern doing the bulk of the business. Prices in London are 
still low, owing to the excessive competition of seaborne 
cnel. _A steady business is being done with the Eastern 
ounties, and other markets. Quotations are as follows :—Best 
Silkstones realise 8s, 6d. to 93. 6d. per ton ; ordinary, 7s. 6d. per 
ton, Barnsley house fetches 8s. to 9s. per ton, although 3d, to 
6d. per ton less has been known to have been taken in several 
instances, Thin seam coal only makes 6s, 9d. per ton ; household 
nuts, 7s, to 83, per ton, Steam coal is in excellent demand 
sanidering the season, no hard coal being stocked. The 
ae forwarded to the Humber ports is rather above 
wu average at this time of the year. ‘The railways and the 
va trade are taking large quantities on contract account. 

alues remain about the same. Barnsley hards sell at7s, to 7s. 6d. 
per ton; secondary qualities from 6s. per ton, Engine fuel is in 
ese demand, but prices havea declining tendency. A fair tonnage 
rs Sas seat to the heavy woollen districts, and the Lancashire 
wat is flooded with this quality of coal, which is being disposed 
slack ree prices. Engine nuts sell at 6s, to 7s. per ton ; screened 
or Arey 8, per ton ; pit slack, 2s. to 3s. per ton. The output 
Quota rs remains about as usual, ‘The demand continues great. 

r jons range from 8s. 6d. to 93. 6d. for ordinary qualities, 
< 13s, per ton for best washed coke, 
eg — 2g collieries have again done an increasing business with 
Shipp: e official return of the Hull Chamber of Commerce and 
Fone shows that the weight of coal taken to that port during 
pares a 163,584 tons, as compared with 153,392 tons for the 
of Pra ing month of last year ; for the two completed months 
nels aimee ee tons, against 304,336 tons for the similar 
tocmage 15 a Denaby Main, although it sent a slightly decreased 
the ms a? 20 tons, against 20,288 tons—still heads the list for 
first f nth, and, owing to its large business in Janu , is easily 

or the two months—49,948 tons, against 44,520 tons for 


yanuary and February of 1896. The coal taken from Hull to 
a month shows a total of 16,715 tons, and for the two 
bein 3 Ps 29,640 tons, the aggregate weight for the month 
aaenE /2 tons, and for the two months 36,824 tons. The 
po oe for February was represented by 42,682 tons 

hst 40,177 tons for February of last year; for : 


e two months 


89,714 tons, against 96,569 tons for the two months of 1896. With 
the closing of the chief Russian ports, Germany takes first place, 
with 13,170 tons, an increase of over 2000 tons on the month, and 
26,469 tons for the two months, as compared with 22,953 tons for 
the corresponding period of last year. Sweden and Norway rank 
second, with 8887 tons for the month, and 20,577 tons for the two 
months, these figures showing a material advance in both instances, 
A considerably improved export trade all round is looked for this 
season. ’ 

In the heavy trades the principal feature is the demand for 
railway material, which continues brisk from all the home com- 
panies and from nearly every foreign market. The call for marine 
work is not up to expectations, owing to freights again ruling 
rather lower, and militating against the ordering of new cargo 
boats, Armour plate orders are also in suspense, and are not very 
likely to be placed for some little time yet. For Bessemer billets 
and Siemens-Martin steel there is a good request at the rates 
quoted last week. Engineering firms and boilermakers are par- 
ticularly busy, and several manufacturers who are enlarging their 
productive power report that they cannot get machinery and plant 
from these establishments as rapidly as they could wish. 

In the lighter cutlery, silver, electro-plate, and allied trades, 
activity is repurted all round, except for the United States and 
one or two other markets. Most of the travellers in the home 
markets report good business, and are sending in lines well up to 
the average. A feature of local trade at presentis the preparation 
of novelties to commemorate the Diamond Jubilee year. These 
are taking the form of all the knick-knacks usually required for 
domestic use, such as jubilee afternoon teaspoons, pen and pocket 
cutlery with various appropriate quotations, pictures of .her 
Majesty and incidents in her reign. Manufacturers of other 
goods which lend themselves for commemorative purposes are also 
turning their attention to this feature, which is of exceptional 
— interest owing to the visit of the Queen to Sheffield in the end 
of May. 

The controversy about machine-cut versus hand-made files is 
still continuing in the local newspapers. It is on the whole rather 
instructive, although there is no department of local industry in 
which the use of machines has been so much pes by results as 
in the production of files. The makers of file-cutting machinery 
are more actively employed than they have ever been, yet, great 
as is the quantity of machine-cut files produced to-day, there is 
little doubt that the output will soon be far in excess of anything yet 
recorded. The Germans and the Americans have undoubtedly 
shown the way in some of these machines, but the Sheffield firms 
are now coming to the front, although it is stated that an 
American company, who claim to be pioneers of the cutting of 
files by machinery in the States, announce that they are turning 
out 100,000 filesa day. The Americans claim to undersell home 
manufacturers, There is no doubt that they do in some qualities, 
and the reason is said to be that these files are made of an inferior 
quality of steel—a feature which is not apparent until the file 
comes to be used and requires re-cutting. In spite of the great 
demand for machine-cut files, the hand-cutters are all fully em- 
ployed. 

Foreign trade in hardware and cutlery during February last 
reached a total of £148,276, as compared with £156,149 in the 
corresponding month of 1896. The two months exhibit a total 
trade of £329,601, against £337,668, The decreasing markets in 
February were Russia, Sweden and Norway, Belgium, Spain and 
Canaries, United States, Chili, Brazil, British Possessions in East 
Indies, Australasia, and British North America. The increasing 
markets were Germany, Holland, France, Foreign West Indies, 
Argentine Republic, and British Possessions in South Africa. In un- 
wrought steel, foreign countries took a value in February of £190, 102, 
as against £186,744 in February of 1896, For the two months the 
value was £377,775, against £378,507. Russia shows a great in- 
crease on the month, the value being in February last £28,638, 
against £8443. Increases are also shown by Sweden and Norway, 
Denmark, France, Holland, and Australasia, the decreasin 
markets being Germany, United States, British East Indies, an 
British North America. 

The death is announced of Mr. Joseph Scott Fisher, of 
Philadelphia, in his 78th year. Mr. Fisher, whose decease took 
place on February 21st, has resided in the ‘‘City of Brotherly 
Love” for over half a century. During that period he was the 
Philadelphian representative of Messrs. George Wostenholm and 
Son, Limited, the well-known cutlery manufacturers, Washington 
Works, Sheffield, and only retired from active service a year ago. 
He was a cousin of the late Mr. George Wostenholm, of Kenwood, 
Sharrow, Sheffield. It may be noted that the original George 
Wostenholm, who founded the firm noted for its I.X.L. cutlery, 
spelt his name Wolstenholme ; but the name being inconveniently 
long fur stamping upon the tangs of his pen-knives, he dropped the 
‘**1” and the ‘‘e” some eighty years ago. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

But for two drawbacks the iron and allied industries in this 
district would in all respects be satisfactory, and until these are 
removed business is likely to be limited, for they will compel 
consumers to buy from hand-to-mouth only, as it will be too risky 
to purchase for delivery more than a short time ahead, and 
speculative operations will continue practically at a standstill. 

he first of the drawbacks is the political situation in regard to 
Cretan affairs, and the second is the dispute in the engineering 
industries, the latter especially operating very detrimentally on 
the finished iron and steel trades, not only by limiting buying but 
also by causing consumers to be backward about giving out 
specifications for the iron and steel they have already ordered, 
and in consequence of this some of the mills and forges are rather 
badly off for work, and operations cannot in all cases be carried on 
fully. Whether there will be a stoppage of work at the engineer- 
ing establishments is a matter which cannot be definitely stated at 
the time of writing, but appearances are against the continuance 
of operations, The difficulty with the engineers is not so much the 
question of the advance of wages which is claimed, as the action taken 
with respect to the working of certain machinery. At two works— 
one at Sunderland and the other at Barrow—the men struck because 
the masters employ unskilled men to work the hines in questi 
This, the Engineers’ Society contends, the employers have no right 
to do—they have no right to put lower paid men (otherwise non- 
members of the Society) on to a job which they consider is the 
work of the skilled mechanic, The employers do not see their 
way to discuss the matters in dispute wih the men as long as the 
operatives are on strike at the works above referred to, and they 
are given until to-day—Friday—to get the strikers back to work. 
Failing this, the employers will give notice of a general lock-out. 
The quarrel is with the Amalgamated Society of Engineers, 
Members of kindred societies have likewise put in claims for ad- 
vances, but all these are being adjusted amicably, as they would 
be with the Amalgamated Society if those on strike returned to 
work. On Tuesday, the Engineering Employers’ Association of 
the North-East Coast agreed with the representatives of the 
Northern United Engineering Society that an advance of ls. per 
week should be given, and the same extent of advance was accepted 
by the British United Hammermen and Forge Furnacemen’s 
Society. To the members of the Steam Engine Makers’ Society 
the employers offered an advence of 1s. 6d. per week to the men 
earning 25s. per week and upwards, and ls. per week to those 
earning less, on time rates, while 5 per cent. would be added to 
piece rates, This offer will be laid before the whole society. To 
the Drillers and Hole Cutters’ Society 1s. per week on time rates 
was offered to men earning 25s. per week and over, and 6d. per week 
for those earning less than 25s., with 5 per cent. on piece prices, 
and this arrangement met with the approval of the representatives 
of the Society. To the Amalgamated Society of Smiths and 








Strikers an advance of ls, per week was offered, and the members 





will take this iato consideration, Tous the difficulty with the 
Amalgamated Society of Engineers is eg Bayes only labour 
trouble at present, and it undoubtedly will a serious one if 
it is allowed to result in a general stoppage of work. As it is, it is 
doing much to unsettle trade, and to counteract all the other good 
influences, 

In a great measure owing to the above-named difficulty, the 
demand for pig iron is confined to hand-to-mouth requirements, 
and speculative operations are practically at a standstill. The 
period of the year has arrived when consumers and merchants 
should be buying pig iron freely for spring delivery, but under 
present circumstances it is too risky an undertaking either to 
sell or buy for delivery more than a few weeks ahead. Still higher 
prices have this week ruled for Cleveland pig iron than for several 
weeks past; in fact, not since the early part of February have 
prices been so good. It is a noticeable feature of the iron market 
that Cleveland warrants are leading the upward movement in 
prices. Hitherto it has been usual for Scotch warrants to give 
the cue, and other pig iron prices have followed. It is difficult 
to give the reason for the change, except that the improvement 
now is more in the legitimate than in the speculative business. 
Last week there was a difference between the highest and lowest 
prices of Cleveland warrants of 1s. 2d. per ton, whereas the 
difference in Scotch warrants was only 2d. So much more rapidly 
have Cleveland warrants advanced lately than Scotch warrants, 
that whereas the latter were 9s. 6d. per ton dearer than the 
former last summer, they are now only about 4s, 10d. dearer, and 
the difference cannot become more than a few pence smaller, other- 
wise it will have this effect upon the Cleveland trade, that it will 
lose a considerable part of the enormous trade that it does with 
the Scotch founders, and for this reason, that Scotch iron to the 
Glasgow founder will become cheaper than Cleveland iron, It 
costs about 4s, 6d. to send Cleveland iron from the Tees to the 
Glasgow founders’ yards, whereas Scotch iron from Connal’s stores 
there is delivered free. Cleveland producers cannot well do with- 
out the Scotch demand, which last year accounted for 1200 tons 
daily, and last month for nearly tons, It is thus hardly likely 
that a smaller difference than is now reported will rule. 

The exports of pig iron from the Cleveland district this month 
are unprecedented in quantity ; they are even on a larger scale 
than those of March last year, though in that month over a 
hundred thousand tons were sent away. The reopening of the 
German ports leads to a very considerable increase in the deliveries 
on continental account, and besides this, there are increased ship- 
ments to Italy, Belgium, and France. This month to Wednesday 
night 47,831 tons have been shipped from the Cleveland district, 
as compared with 29,918 tons last month, and 31,127 tons in March, 
1896, to 10th. The quantity of Cleveland pig iron sent into Connal’s 
stores is now only small ; 170,221 tons were held on Wednesday 
night, or 114 tons decrease this month. 

he price of No, 3 Cleveland G.M.B. pig iron this week has 
been about 41s. 3d. for prompt f.o.b. delivery, though most of the 
business has been done at 41s., both by makers and merchants. 
The unsettled state of affairs prevents any business of importance 
for forward delivery, and the prices are almost nominal. No.1 
Cleveland pig iron is at 43s.; No. 4 foundry 40s. 3d.; and grey, 
mottled, and white forge are at 40s., being thus relatively dearer 
than No, 3. 

East Coast hematite iron is firmer in price, makers quoting 51s. 
for M. Nos., and merchants 50s. Cleveland hematite warrants are 
dearer than Cumberland, though not long ago they were 2s. 6d. 
less. On Tuesday the former were at 49s. 14d. cash, and the latter 
48s. 11}d., and a few days prior to that the former had the advan- 
tage by 4d. per ton, though the intrinsic value is said to be less, 
the average Cumberland hematite being better in quality than the 
average Cleveland hematite pig. There is a good demand for the 
latter, and the stock in Connal’s stores at Middlesbrough is rapidly 
diminishing. On Wednesday there were held 100,281 tons or 6604 
tons decrease this month, Since the summer the store has been 
depleted to the extent of between 60,000 and 70,000 tons. Rubio 
ore continues scarce, bad weather at sea having added to the other 
drawbacks against a full supply. 

The demand for finished iron and steel is quiet, and quotations 
for plates and angles have been reduced 2s, 6d. per ton. The 
threatened lock-out in the engineering industry hampers trade a 

ood deal, especially in the plate and angle making branches. 
Steel ship plates are at £5 7s. 6d.; steel ship angles, £5 5s.; iron 
ship plates, £5 2s, 6d.; and iron ship angles, £5; all less 24 per 
cent. f.o.t. The West Hartlepool Iron and Steel Company is 
laying down a new plate mill. Common iron bars are firm at 

7s. 6d., less 24 per cent. f.o.t., the manufacturers having good 
orders on their books, so that the present lull does not materially 
affect them. Railmakers are fairly well off for work, and quote 
£4 10s. at works for heavy steel rails. 

The demand for new vesels has been rather poor for some time 
past, and, as freights have gone down and more vessels have been 
laid up, shipowners are not pressing for delivery of the vessels 
they ordered when the short-lived ‘‘ boom” in freights prevailed. 
At West Hartlepool Messrs. Thomas Richardson and Sons, marine 
engineers ; Messrs. Furness, Withy, and Co., shipbuilders ; and 
Messrs. R. Irvine and Co., shipbuilders, are all extending their 
yards. Mr. Stephen Ramsey, engineer in the head office of the 
P. and O. Company, London, has been appointed assistant to Mr, 
W. J. Reed, manager of Palmer’s Engine Works, at Jarrow, where 
he served his apprenticeship. He has been fourteen years with 
the P. and O. Company. The delegates of the railway servants, 
to the number of thirty-eight, —s the general secretary of 
the Amalgamated Society of Railway Servants, are to meet the 
directors at York to-day (Friday), to discuss with them the demands 
of the men. It is said the men are prepared to give in their 
notices at once if the railway company do not make them reason- 
able concessions. 

Business in the gas and house coal trades is slackening, but it is 
increasing in steam coal, owing to the reopening of the lower 
Baltic ports, and there is every prospect ofa good season. Exports 
are above the average, and last month from North-Eastern ports 
1,508,943 tons of coal were despatched, or 183,593 tons more than 
in February, 1896, though that month was a day longer. Best 
steam coal for prompt f.o.b. delivery ranges from 7s. 9d. to 8s. 
per ton, but 9d. to a 1s. more has to be paid for delivery over the 
season. Blast furnace coke is easier for medium qualities, 13s, 3d. 

r ton delivered, equal to Middlesbrough furnaces being taken. 
‘he new shafts for the Wearmouth Coal Co., at Castletown, near 
Sunderland, will be commenced next week. They will sell by 
auction the machinery and boilers, formerly the property of the 
Wear Steel Works Co., which occupied the site. This week the 
plant, machinery, stores, &c., at the Marquis of Londonderry’r 
six pits, known as the Rainton Collieries, and the Chilton Moos 
Engineworks, are being sold by auction. It is the largest sale of 
colliery plant ever held in the kingdom. The Marquis was com- 
pelled to close the collieries in the summer of last year, as the cost 
of working was very much in excess of the receipts, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

ONE of the last of the old historic ironworks of Wales was 
brought to the hammer this week. This was Llwydcoed, on the 
mountain side, and at equal distance from Aberdare and Hirwain. 
The works were started in 1799 by Mr. Scale, who was succeeded 
by Mr. Fothergill, but for many years they have been lying idle. 
One of the blast furnaces, in the time of Mr. Fothergill, M.P., 
gained considerable notice for its output weekly of over 500 tons 
of pig, then a long way past the record. This has long since been 
surpassed. In addition to the materials, rails, chairs, crossings, four 
blast engines, cylinders, Cornish boilers, hauling engines, cranes, 
&c., were included. Only one works of the late company now 
remain unsold, that of Treforest, which at one time was in the 





possession of William Crawshay, the iron king, 
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On the same day as the Llwydcoed works the Amman iron and 
tin-plate works, near Swansea, were put up for auction, and 
several others are stated to be following in the same walk. The 
Greenland Colliery, near Pontnewydd, with an area of 140 acres, 
is to be sold in Newport next week. 

The demand for rails, bars, and small goods continues very 
brisk, and the principal works are very busy, while here and there 
I note additions and improvements going on, which augur well. 
The mechanical work at the great blast furnace, No. 11, Dowlais, 
is well advanced, and a start is likely in less than a month. 
Cyfarthfa extensions are progressirg, and Blaenavon and Ebbw 
Vale are doing good work. The steel furnace at Wright and 
Butler’s is working well. This week Cwmfelin began to turn out 
steel ingots, and in the Briton Ferry district a satisfactory con- 
dition is maintained, 

The steady improvement which has for some time manifested 
itself in the iron and steel trades, has at length, I am glad to note, 
borne a little benefit to the workmen. Oa Saturday last a meeting 
of the Iron and Steel Workers’ Sliding Scale Committee was held 
at Abergavenny, when it was arranged that an advance of 24 per 
cont. should be made to all persons working under the sliding 
scale agreement, the said advance to date from the Ist of March. 
If nothing comes of the American scare, this may be the beginning, 
though I note that the rivalry, in pig iron especially, is very 
strong, Wales importing largely from Middlesbrough, Barrow, 
Millom and Ulverston. Last week Swansea alone imported 
1265 tons pig and 6247 iron ore. 

The Great Western Railway authorities publish a denial, ‘‘ that 
thay have not contracted for American rails.” 

The coal trade, as foreseen, is again on the advance, and com- 
plaints were rife, midweek, that best steam requirements could not 
be met. On ’Change, Cardiff, it was stated that last quotations 
were simply nominal, as supplies for prompt shipment were much 
less than thedemand. All the Cardiff ports are in marked activity 
At Barry nineteen vessels came in one tide, and at the Bute Docks 
the shipment of large cargoes has been continuous. Present prices 
show the improvement in trade. In Cardiff, best steam is quoted 
at lls. 34. to lls. 6d.; best seconds firm at 10s. 6d.; ordinary, 
10s. 34. to 103. 44d.; best drys, moderate demand, 93. 9d. to 10s.; 
seconds, 93, 3d. to 93. 6d. Small coal was again reported scarce, 
and best firmly quoted at 6s., prices ranging down to 4s. 6d. accord- 
ing to quality. Monmouthshire qualities of coal were reported 
firm and in good demand. Western valley, 9s. 6d. to 9s. 9d.; 
Eastern valley, 9s. to 9s, 3d. House coal continues active, and 
the month promises to be in a brisk condition until, at all events, 
towards the close, when the usual droop may be expected. Cardiff 
prices are as follows:—Best house 10s. 6d. to 103. 9d.; No. 3 

thondda, 11s. 3d. to 11s. 6d.; brush, 9s. 9d. to 10s.; small, 8s. 3d. 
to 8s. 6d.; No. 2, Rhondda, 8s. 3d. to 83. 6d.; brush, 6s. 9d.; 
small, 4s. 6d. to 4s. 9d. Swansea price:—Anthracite, lls. to 
lls. 6d.; seconds, 9s. 6d. to 10s.; ordinary, 8s. to 8s. 6d.; culm, 
33. 6d. to 4s. 6d.; steam, 9s. 6d. to 10s.; seconds, 83. 9d. to 93. 3d.; 
smal], 43, to 4s. 6d. House coal:—No, 3 Rhondda, 10s. 3d. to 
103s. 91.; through, 93. to 9s. 6d.; small, 7s. to 7s. 9d.; No. 2 
—— 93. to 93. 3d.; through, 7s. 9d. to 8s.; small, 5s. 6d. to 
53. 9d. 

The improvement in the tin-plate trade is telling favourably on 
the coal trade of Swansea Valley. Good reports are to hand also 
from Dynevor, Birchgrove, and Clydach. House and steam coal 
brisk in the Rhymney Valley. 

At the annual meeting of the Swansea Harbour Trust this week 
Sir John Jones Jenkins was again elected chairman, and gave an 
exhaustive review of past condition and future prospects. He 
admitted the loss to their revenue last year of £10,000 upon two 
items, the tin-plate and the anthracite coal trades, which jointly 
showed a decrease of 163,000. In addition there had been a 
decrease in patent fuel, but this year was opening better, and 
there had already been an increase of 10,00( tons. Referring to 
tin-plate, the great staple of the district, Sir John said prospects 
were brighter than they had been for three years past, inasmuch 
a3 the shipments to other countries were increasing in a satisfac- 
tory manner. Mr. G. Thomas, in proposing the adoption of the 
moathly report, remarked that the tonnage during two months of 
the year was 123,370, against 107,000 in the same period of last 
year, and a large increase in the anthracite coal shipments was 
taking place. 

Considerable discussion is going on amongst the colliers, as to 
the results which will follow the introduction into practical work- 
iag of the new Coal Mines Regulation Bill, which has been pre- 
pared, and brought in by Sir C. Dilke, ‘‘ Mabon,” Mr. Randell, 
and others. Colliers say if it should become law, Clause 7, enact- 
ing that no male person under twenty-one years of age shall be 
employed in a mine for more than eight hours, in the day of twenty- 
four hours, will revolutionise all existing arrangements. In Welsh 
collieries a mass of the men, including hauliers, will be affected, 
and leaving work after eight hours would affect most of the others 
as regards supplying trains, and assisting at the face as butties. 
The only solution, the thoughtful colliers say, is a general eight 
hours work, or none, and judging frorn the strong objection enter- 
tained against this by coalowners, the passage of the Bill will very 
likely be strongly opposed. 

The ‘* Control of the Coal Oatput Scheme ” has been advanced 
another stage. Oa Saturday last a special meeting of the Mon- 
mouthshire and South Wales Coalowners’ Association was held in 
Cardiff, presided over by Colonel Williams. The object of the 
meeting was to receive the report of the joint committee of the 
associated and non-associated owners, who had been appointed to 
draw up a scheme based upon the scheme of the owners’ represen- 
tatives on the sliding scale, for the regulation of the coal output 
of the district. There was a large attendance, and after a good 
deal of discussion a resolution was passed unanimously adopting 
the principles laid down in the scheme, after which, in order that 
the voice of the whole of the trade of the district, both associated 
and non-associated, should be ascertained, the matter was rele- 
gated to the committee to take the necessary steps to sse this 
carried out. 

Llanelly indicates an improving trade. Daring the month of 
February fifty-nine vessels paid dues, as compared with fifty-two 
in January. Exports exclusive of tin plates were 10,056 tons, or 
1688 tons over January total. 

On Swansea Exchange this week it was reported that there had 
been a slight gain upon the week in pig iron warrants. It was 
further stated that, in view of the scarcity of ore, no concessions in 
prices are likely. The demand, too, is good, and the ‘‘ bearing” 
influences lessened. B and Si works are fully 
employed, and there is no lack of orders in rails and plates, Last 
prices Glasgow pig, 453. 114d., 463. 1d., 46s. 64d. cash buyers, 
Middlesbrough, 40s. 114d. to 41s. 1d. prompt ; hematite, 49s, 14d. 
Welsh bars, £6 to £6 2s. 6d.; sheet iron and steel, £6 15s. to 
£617s.61. Steelrails, heavy, £4 10s. to £4123. 6d., light unchanged. 
Bessemersteel : tin plate bars, £4 7s. 6d. to£410s. ; Siemens, £47s. 6d. 
to £410:. Tin-plates :—Makers’ quotations: Bessemer steel cokes, 
10s. to 10s, 14d. ; Siemens, coke finish, 10s. 3d. to 10s, 44d. ; terner, 
per double box, 28 by 20, 18s. 6d. to 21s. ; best charcoal, 12s, 3d. tu 
12s, 9d. Wasters, 6d. to 1s. less; odd sizes, usual extras, all 
delivered in Prince of Wales Dock, Swansea, cash less 3 and 1 per 
cent. Block tin, £60 5s. to £60 10s. 

Complaints are rife that tin-plate prices keep too low. Stocks 
also are getting low, and in the ordinary course of things better 
figures should come to the front. Last week the tin-plate ship- 
ments amounted to 84,158 boxes, while the receipt from works 
only totalled 45,135 boxes. This left stocks at the reduced total 
of 145,634 boxes, as compared with 190,931 boxes at this time last 
year. An indefatigable inquirer has been recording the tin-plate 
stocks in various quarters cn March Ist last, from which I glean 
that in Swansea there were 196,327 boxes, Liverpool, 46,228 ; New- 

ort, 24,123; Lianelly and Cardiff, 21,493 boxes; total, 288,173 
oxes. Corresponding date 1896, 370,181 boxes; 1895, 444,363 ; 
1894, 447,407 ; 1893, 384,176 boxes. 

I am glad to notify a resumption of business at Williams’ 








Worcester and Upper Forest Works, Morristown. For the present 
the restart will be confined to the Upper Forest, but it is fully ex- 
pected that the progress to a general resumption of business will 
now set in, and things soon be as they were. ‘The stoppage has 
of course delayed orders. At a meeting between Mr. Williams 
and a large number of his old employés, be said that he had not 
one order in hand, but trusted in a speedy change. The well- 
known character of the brands at these works and the ability and 
energy of the staff may soon be expected to tell, now that a 
beginning has been made, A satisfactory report comes from most 
of the allied industries. At Cardiff, this week, patent fuel was 
quoted at 10s. 3d. to 10s. 6d. for best brands ; for inferior fuel 
inquiry was weak. Coke prices remain unaltered ; furnace, 14s. 64. 
to 163, 6d; foundry, 18s. 6d. to 22s, 6d., according to quality. 
Pitwood is steady at 153. 6d. 

Iron ore prices maintained. 

The annual meeting of the Coalowners’ Association was held in 
Cardiff on Tuesday, when Colonel James Williams was elected 
chairman, and Mr. Henry Lewis vice-chairman, for the year. It 
was Officially reported that there had been an increased output, or 
nearly a million and a-half tons during the year. In recent and 
projected legislation, the Truck Act, Explosives, &c. &c., the 
views of the Association were shown to be quite in accord with the 
workmen’s representatives, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been fairly active this week, 
and rather better prices have been paid for warrants. ‘This 
improvement is regarded as very satisfactory, when it is borne in 
view that the state of the labour market and of political affairs is 
calculated to disturb confidence in no ordinary degree. The 
upward tendency of prices is due to the general conviction that 
the iron and steel trades are in a particularly encouraging con- 
dition at present. From a statistical point of view, it must be 
admitted that the state of the trade is apparently very sound, 

The extensive shipments from Middlesbrough have indirectly 
had a good effect on Scotch pig iron, and at the present moment 
the latter is so little above that of Cleveland in prices that it is 
not unlikely the consumption may soon be materially increased. 
Business has been done in Scotch warrants this week from 45s, 6d. 
to 46s. 1d. cash, and 45s, 84d. to 463, 4d. one month, These rates 
have not been fully maintained, but the prices on the whole indi- 
cate greater firmness in the market. Ordinary Cleveland iron 
has sold from 40s. 7d. to 41s, 1d. cash and 41s, 3d. to 41s, 6d. 
one month. There has been a fair demand for hematite war- 
rants. Cumberland iron, 48s. 7d. to 49s. ld. cash, and 49s. 2d. 
to 493. 4d. one month. The upward tendency of Middlesbrough 
hematite, which has been repeatedly noticed in the correspondence 
during the last few weeks, is still continued, and its inferiority to 
Cumberland iron in this respect has now practically disappeared. 
This is a change that is specially worthy of notice, because it may 
be accepted, perhaps, as evidence that iron manufactured from 
imported ores has at length come to be regarded as equally 
valuabie for steel-making purposes with the product of home ores, 
This week’s business ia Glasgow market in Middlesbrough hema- 
tite has been at 483. 9d. to 493, 2d. cash, and 49s. 444. one 
month. 

Considerable quantities of Spanish ore are being imported into the 
Clyde, the rate of freight from Bilbao being now comparatively 
favourable, and cargoes also more readily obtainable. The hema- 
tite made from these ores in Scottish furnaces is quoted at 52s, 6d. 
per ton, delivered in railway wagons at the steel works. 

Govan and Monkland, Nos. 1, are quoted f.o.b. at Glasgow, 
46s. 6d.; Nos. 3, 45s. 3d.; Wishaw and Carnbroe, No. 1, 463. 94 ; 
Nos, 3, 45s. 6d.; Clyde, No. 1, 50s. 6d.; No 3, 48s, 6d.; Summerlee 
and Calder, Nos. 1, 51s. 64.; Nos. 3, 483. 6d.; Gartsherrie, No, 1, 
523.; No. 3, 493.; Coltness, No. 1, 523. 64.; No. 3, 493.; Glengar- 
nock, at Ardrossan, No. 1, 50s. 6d.; No. 3, 464; Eglington, 
No. 1, 483.; No. 3, 463.; Dalmellington, at Ayr, No. 1, 47s. 61.; 
No. 3, 45s. 6d.; Shotts, No. 1, 51s. 6d.; No. 3, 493. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 3593 tons, against 6517 in the corresponding week 
of last year. There was dispatched to Holland 835 tons, German 
535, Italy 450, Australia 411, Spain and Portugal 140, India 18, 
France 30, Belgiam 5, China and Japan 52, other countries 70, the 
coastwise shipments being 1047, compared with 3440 in the same 
week of last year. 

There are 81 furnaces in blast in Scotland, against 79 at this 
time last year, and of the total 38 are producing ordinary, 37 hema- 
tite, and 6 basic iron. The pig iron stocks in Glasgow show the 





small decrease of 50 tons since Jast week, and are 382 tons less 
than at the beginning of the year. 

The finished iron and steel departments are well employed, and 
with good prospects, especially as regards steel. Some of the 
steel works that were formerly only fairly active, have now large 
orders in course of execution. The engineering branches are busy, 
and general founders are doing fairly well. Tube makersare busy, 
and the principal company in that department—Stewart and 
Clydesdale—has just declared a dividend for the past six months 
at the rate of 9 per cent. 

In coals there is a somewhat better feeling. The past week’s 
coal shipments from Scottish ports reached 130,532 tons, against 
111,605 in the preceding week and 120,405 in the correspondind 
week of last year. The shipping demand is now expected to 
expand, and a fair trade is anticipated. At home the inquiry is 
good, and the deliveries heavy and constant, manufacturers con- 
suming great quantities of fuel. Main coal is quoted, f.o.b. at 
Glasgow harbour, 6s, 94. ; ell, 7s.; splint, 7s. 34.; and steam, 83. 

The colliers in Fifeshire have received an advance of wages, 








NOTES FROM GERMANY. 
(From our own Oorrespondent.) 

IMPROVING accounts have been received from nearly all the iron- 
producing districts, business in iron and steel showing a fair brisk- 
ness. Home requirements are increasing, and there is also a better 
trade doing on foreign account. The Eastern Question naturally 
causes some anxiety in industrial centres, as the Cretan troubles 
cannot fail to have a detrimental effect on German export to the 
East, which has for several years been increasing in a most grati- 
fying manner, as will be seen from the following figures :— 








German export 1880. 1895. 
to Million marks. 

Greece 1°18 3°91. 
Servia 0°72 ao ee 
Roumania 11°52 -. 34°06 
Bulgaria .. 0°15 1. 4°44 
Turkey 6°71 -- 39°02 
Totals - 20°28 -. 83°18 


Especially to Turkey, Bulgaria, and Roumania, German exports 
have been steadily increasing for some years past, 

On the Silesian iron market a distinctly improving tendency can 
be noticed ; the demand for iron and steel is good, and blooms 
and ingots are quite vigorously inquired for and show much firm- 
ness in quotations. In spite of an increase in output, the scarcity 
in forge pig and iron for steel making continues, and is in some 
instances disagreeably felt ; in foundry pig the improving tone 
reported in former letters has been well maintained, and quotations 
may be considered remunerative, though foreign competition 
strongly influences the condition of both prices and demand. A 
normal business is being done in bars ; girders are more animated 
asarule. <A strong activity characterises the plate business, and 
the sheet mills are also pretty fully employed. 








The position of the iron and steel trade in Austria-Hungary is 


—= 
much the same as before; some articles have be : 
proving, while for other sorts of iron demand po We ng > 
tinue disappointingly low. The hardware business js re -~ 
to be just a trifle more steady of late, especially for Bohenne 
Hungary. List prices have not altered, ie 

The Servian iron business has developed favourably durip 
past month. Owing to the raised quotations of the German e te 
the Servian dealers have in a number of instances placed Pie 
orders with Austrian and Hungarian firms. The Rima-My 7 
Works, for instance, got an order for about 100 wagons pa i 
iron and fifty wagons wire nails, while the Carniolan lodustein 
Company secured a contract for thirty wagons sectional iron 1 
ten wagons wire nails, ae 

The French iron and steel trades are well employed, tho 
comparatively few fresh orders are forthcoming. Prices, how “4 
are well maintained. _—— 

A steady tone prevails on the French coal market, engine ¢] 
of coal selling very briskly, while house coal has been slightly du] 
in a few instances, and prices have been less stiff. French pe An 
in — and coke during 1896 and the two years before wa 
under :— 


















Import. 
Coal. 1896, 1895. 1894 
Tons. Tons. Tons, 
From England .. 4,370,080 4,289,488 .. .. 4.918 516 
From Belgium .. 38,741,590 8,868,648 3.851 057 
From Germany.. 641,550 581,959 "663°130 
Other countries. . 3,970 8,003 2804 
Totals .. 8,757,190 8,748,109 8,785,006 
Coke. 
From Belgium .. 567,670 .. .. 481,295 470,032 
From Germany.. 848,490 .. .. 973,308 1 044 890 
Other countries. . 10,970 3 357 ”'15'130 
Totals .. 1,422,180 .. .. 1,412,960 1,529,989 
Export. 
Coal. 1896. 1895, 1804, 
Tons. Tons. Tons. 
To Belgium .. 433,210 430,721 827,870 
To Italy.. .. 12,260 17,800 26,434 
To Sweden .. 211,020 203,729 197'459 
ToTurkey .. 4,650 4,446 10,674 
To Egypt 60 250 "204 
To Algeria .. .. 5,600 8,397 .. 4,870 
Other countries.. :. 147,480 55,054 170,735 
Naval consumption .. 226,790 253,486 : 
Total .. -- 1,041,070 -. 9,073,962 748,836 
2 SAO pee 62,510 .. 84,592 57,081 


ese | reports are to hand of the business that is being 
done on the Belgian iron market. There is an excellent demand 
for pig iron, as well as for finished iron, and the impression prevails 
that there will be more business done in a few weeks, prospects in 
the railway and engineering lines being specially good. 

The Belgian coal market is pretty strong, only house coal is in 
somewhat diminished demand. Coke is particularly well inquired 
for. In Liége a collision took place on the 4th instant between 
colliers and colliery officials ; one collier was killed. 

A good amount of fresh work has been received on the Rhenish- 
ee iron market during the past week, and buyers, asa 
rule, have to pay higher prices for bars, hoops, and plates, Pig 
iron is also exceedingly stiff, and producers experience consider. 
able difficulty in purchasing sufficient supplies in basic and iron for 
steel making; imperts in foreign pig iron have, consequently, in- 
creased, There is a fair activity reported in all the engineering 
departments; boilermakers are specially busy, and so are the 
machine factories. Castings have, in a number of cases, been sold 
at quotations that are about 5 per cent. higher than those quoted 
last year. 

List prices per ton at works are as under :—(German foundry pig, 
No. 1, M. 66 to 67; No. 3, M. 59 to 60; forge pig, M. 5s to 59; 
basic, M. 59 to 60; German Bessemer, M. 69 to 63 ; spiegaleisen, 
M. 63 to 65. Good merchant bars, M. 132 to 135 ; best quality, 
M. 150; angles, M. 132 to 135; girders, M. 114 to 116; sheets, 
M. 145 to 160; the same in basic, M. 135 to 150; boiler plates, 
M. 175 to 185; the same in basic, M. 145 to 160; tank plates, 
M. 155 to 165; in basic, M. 145; Bessemer rails, M. 116 to 120; 
light section rails, M. 110 to 115, 


Statistical figures that have been published concerning output, 
import, and export of iron and steel in Germany, including Luxem- 
burg, show production to have been in 1896 6,360,982 t.; 1895, 
5,7&8,798 t.; 1890, 4,658,451 t.; 1884, 3,600,612 t. Plus in import 
was for 1896, 144,263 t.; 1895, 20,547 t. Pius in export was for 
1894, 20,522 t. Plus in import was from 1888 to 183, 51,715 t., 
164,586 t., 246,858 t., 179,025 t., 57,956 t. 55,545 t. Consumption 
amounted to 6,505,245 t. for 1896 ; 5,768,251 t. for 1595; 4905,309t. 
for 1890 ; and 3,599,106 t. for 1884. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 3rd. 

THE general commercial situation is stronger. Preparations for 
an active spring trade are being made in all cities. The Govern- 
ment has now 149,000,000 dols. in gold, and the excess of reserves 
above the legal limit is 52,000,000 dols. The aggregate bank-note 
circulation of the country has been steadily declining, and is now 
234,000,000 dols. A new and broader and more elastic financial 
system is the recognised need of thehour. It is a problem to which 
the incoming adminstration will address itself as soon as possible. 
The new Congress convenes 15th inst., and every effort will be made 
to restrict its deliberations to three months, All the people want 
of it is to vote through another McKinley tariff Bill and go home. 
If Congress did that, in ten days there would be a home of delight 
from the Atlantic to the Pacific. The railroad companies have not 
yet decided whether to go farther than make needed repairs, 
which is about all that can be done with the one million tons rails 
bought. It would take very little increased activity to lead to the 
purchase of an additional million tons rails, a fact which American 
railway sens very clearly understand. The tendency of prices 
is not upward in any branches, and cannot advance with present 
threatening capacity until there is a general business revival. A 
great deal of American machinery is finding its way abroad. Up- 
wards of fifty locomotives soon go to Japan. Large shipments of 
mining, agricultural, and electrical machinery are being made for 
European and South African ports. The smaller industries, 
foundries, machine shops, planing and saw mills, and small plants 
for machinery and tool making, are all gathering in every week 
increased business, The present outlook is encouraging. Wi 
President McKinley in office and a higher tariff there will be 4 
change from the abnormal conditions of the past four years. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


LARGE attendance on ’Change. Steam coal continues in good 
demand, with long stems and prices very firm. ‘I'he house ; 
trade is still very good, with steady prices. Tin-plates withou 
change. The iron and steel works are all well employed. 
Coal: Best steam, 9s. 3d. to 9s, 6d.; seconds, 9s.; house - 
best, 11s.; dock screenings, 5s. 3d.; colliery small, 4s. yd, to “4 
smiths’ coal, 6s. 6d.; patent fuel, 10s. Pig iron: Scotch beer : 
45s. 10d.; hematite warrants, 48s. 10d. f.o.b. Cumberland ; Mi os 
brough No. 3, 40s. 10d. prompt; Middlesbrough hematite, ~ 
Iron ore: Rubio, 14s, 9d.; Tafna, 14s. 3d. Steel: Rails, re 
sections, £4 12s, 6d. to £4 15s.; light ditto, £5 7s. con 
Bessemer steel tin-plate bars, £4 10s.; Siemens steel tin-plate “ - 
£4 12s, 6d.; all delivered the district, cash, Tin-plates : Besse 0d 
steel, coke, 10s.; Siemens, coke finish, 10s, 3d. Pitwood, _” ds 
to 16s. London Exchange Telegram: Copper, £50; lds. %%s 





Straits tin, £60 5s, Freights steady. 
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THE PATENT JOURNAL. 


Condensed rom “The Illustrated Oficial Journal of 
Patents." 


Application for Letters Patent. 


+.* When inventions have been “ communicated "’ the 

*name and address of the communicating party are 
printed in italics 

24th February, 1897. 

4938, WALKING - STICK SEATS, a... Ge 
ondon. 

an "TAPE ConpENsER, W. J. Lister, Dursley, Glos, 

4940. LocKING CARRIAGE Doors, B. Speight, Armley, 
Leeds. 

soa. REVERSIBLE OversoLes for Boors, G. Ling, 
Ipswich. 

woe. Cy Le Pepats, A. Garbutt, Bradford. 

4943. Drive Cuan, F. C. Sarjeant and J. H. Bushell, 
Birmingham. 

4944. Preumatic Exastic Tires, E. H Seddon, Man- 
chester. 

1045. BorrLe Rinser, W. Aked, Macclesfield. 

4o4s. Coser Seats, A. F. Williams and G. H. Pool, 


Jersey. , i . 
4947. Compositions for Suips’ Borroms, W. Peel, Liver- 





Prinsep, jun., 


001. 

pe. InsteP Paps for Foorsa.y Boots, J. H. Sexton, 
Norwich. 

4949. Emsossine Destons on Grass, A. Lamb, London. 

4950. Knitrino Macuines, E. Dubied, Glasgow. 

4951). Parret Triters, D. Woolley Manchester.' 

4952. Lerrer Fives, H. P. Lavender, Walsa!l. 

4958. Rapiators, R. Charlton, Newcastle-on-Tyne. 

4954. Prorection of Cycie Cuain Gear, J. J. Dillon, 
Dublin. 

4955. PromotinG the GrowTu of PLants, A. Schrider, 
London. 

4956. VeLocipepes, G. Jobson, London. 

4957. Spanner, G. F, La Cloche, St. Clements, Jersey. 

4958. Cvcies, W. A. Thornton, Leeds. 

4959, Cycte Frames, J. 8. Helyer, London. 

4960. Pires, E. Codling, Manchester. 

4961. Empossinc Paper, T. H. Blenkin, 8. G. Ward, 
and J. E. Wilson, Wolverhampton. 

4962. Puzzie Boxes, J. Herz, London. 

4963. Motor for Steam Enornes, C. A. 
Glasgow. 

4964. FILe 
Glasgow. 

4965. Propuction of Fiuip Pressure, W. G. Hay, 
Liverpool. 

4966. Broocues, J. Fineberg, C. Fosler, and J. War- 
burton, Liverpool. 

4967. [RontNG Macurnyes, D. K. Tullis, Glasgow. 

4968. Meratiic Tires, H. Weymersch and W. Sykes, 
London. 

4969. Wuee.s, G. Townsend and T. R. Keam, Hands- 
worth, near Birmingham. 

4970. Wepae Trre and Kim, C. 8. Deans, Longueville, 
ersey. 

4971. ProsecTiLes for SmaLu Arms, D. Fraser, Edin- 
burgh. 

4972. Preumatic Tires, E. E. Preston, C. E. Sibson, 
and G, D. Kendrick, Leicester. 

4978. ImiTATION DRINKING Gass, G. Newbery and M. 
Greenberg, London. 

4974. StanaLuina, T. A. B. and J. A. B. 
London. 

4975. Lamps, E. F. Duchesne, London. 

4976. Scuoo. Canrnet TaBLETs, W. Young, London. 

4977. Fives, J. R. de Remer and C. W. Durand, 
London. 

4978. Tu1L, Couptinas, J. H. Weible, London. 

4979, Station INpiIcaTors, J, Steffen, London. 

4980. Clock, G. C. Freeman, London. 

4981. ELECTRO-PHOTOGRAPHIC APPARATUS, C, Parodi, 
Birmingham. 

4982. ReaisteRING TILL, C. Leni, London. 

es, W. C. Fanner and H. Elfick, London. 

3 tno CARRIAGE Horses, B. Benny, London. 

4985. Boots, G. A. de Katow.—(@. Bruck, Germany.) 

4986. Inpoor Games, G. Cole, London. 

4987. AceryLenge, G. A. E. Rousset and A. Cobler, 
London, 

4988. Winpina Mecuanism of Watcues, W. H. Broad- 
head, London. 

4989. Winpow Buinps, T. Elderkin and A. Eckersley, 
Manchester. 

4990. VeLocipepEs, A. J. Murphy, London. 

4991. Maxine Rao Poiiinoe Teetu, H. Moss, London. 

4992. Stoppers for Borrues, F. 8. J. Lacy, London. 

4998. ELectric Currents, E L. Joseph, London. 

4994. Licutine, A. J. Boult.—(H. C. Hubbell and 1. F. 

Boland, United States.) 

4995, Tires, J. G. Berrie, London 

4996. UNPASTENING CARRIAGE Doors, 
London. 

4997. SyuerceEs, H. K. Dakin and R. J. Stephens, 
London. 

4998. SockeTep Too1s, G. 
London. 

4999. Kyire, F. H. Maynard, London. 

5000. Earn Marks, J. W. Larsen, London. 

£001. Ventitators, W. T. Sugg, London. 

5002. Brakes for Rope Fire Escapes, Z. 
London, 

£003. Propucixe Smoke, H. L. Robinson and E. J. 
Ryves, Gravesend. 

5004. Games, W. Foord-Kelcey, London. 

5005. Sewace TREATMENT, W. J. Dibdin, London. 

5006. Type Justiryina, F. Wicks, London. 

5007. WaTEeR STERILIZING, L. Maiche, London. 

5008, CapsuLes for ConTarnine Gas, Y. A. Calderwood, 
London. 

a ha Hotper and Protector, J. Bessel, 
Adlow, 


> 








Hamilton, 


for SHARPENING Knives, J. Magowan, 





Carver, 








F. Garforth, 


Glossop and A. Ososki, 


&zpor, 


5010. Macuines for CorKino Borries, W. Shott, 
ondon. 

5011, ManuracturE of Maonestum, P. Dronier, 
London. 


5012, Racks, G. F. Redfern (The W. J. Gage Co., Ltd., 

Canada.) 

3. GRINDING MetaL BaLts Macutnes, F. Fischer, 

London. 

5014. WiLLowine or OPENING Macuines, J. Liebhold, 

, London. 

5015, BaRroMet R, J. N. Collie, London. 

5016. VeHictes, C. Bourdon and F, Weidknecht, 
London. 

5017. Raiway SIGNALLING System, N. Henquin, 
London, 

5018. Foraise Spikes, J. Bruce.—(W. M. Chapman, 
Vaited States.) 

5019, Door Catcues, M. J. Eckley, Liverpool. 

5020, Crucisie, P. Kirsten, bees. 

5021. Trres, H. W. Loads, London. 
2. METALLISATION of Onsects, A. de Boischevalicr, 
London. 

5023. Manuracture of FLOWER Pots, C. G. Picking, 


F, 


ndon, 
5024. Spep Gear, W. Baines, W. Norris, and D. 
Fergusson, London. 
5025, Pepats, H. Morgan, London. 
5026. CHRONO-PHOTOGRAPHIC Apparatus, A. Rateau, 
‘ London. 
5027. Nove. Domestic Appiiances, C. H. Angeli, 
_ London, 
ca Emsrocation, J. T. Bracher, London. 
— Pires, W. Rosambert, London. 
3 Cycte Brake, J. E. Webb and The Pneumatic 
ses Tmpensation Cycle Company, Limited, London 
5031, Pgs Oxsects, J. Szczepanik and L. Kleinberg, 


ndon, 
f 032. CLeanina Roapways, G. Bland, London 
= Bats, E. Sefton, London. ’ 
5034. REGISTERING Sounps, E. A. Buisson and 0. A. J. 
Theys, London. 
po Epaine, G. 8. Hensel, London. 
6. UMBRELLA Hotper, H. H. Lake.—(B. Carlsen, 






5037. OrpNance, F. Samuelson and C, G. Mellstrom, 
London. 

5038. Brakes, C. E. Green, London. 

5039. Pens, T. Quinlan, London. 

5010. TeLearaPH R-« ay for Castes, J. Rymer-Jones, 
London. 

6041. VeLocipsp# Bearinc Banps, J. H. Powell, 
Reading. 


25th February, 1897. 


5042. TuBUuLAR HEaTING 
Brussels. 

5043. ScarroLps, V. Burrurier, Brussels. 

5044. Burners, F. M. and M. F. Missire, Brussels. 

5045. Preventine IncrustaTion of Boiters, F. Berdal 
and V. Ducoulombier, Brussels. 

5046. Ratxs for Portasct Rartway Livgs, E. Calvert, 
Brussels. 

5047. Hearras, R. J. Judge, Birmingham. 

— Expiosion Encines, W. Rowbotham, Birming- 

am 

5049. PRopeLiinc Gear, W. Anyon, Manchester. 

5050. Ropes and Corps, J. Parker, Irvine, Ayrshire. 

5051. Gasometers, A. W. Holden and F. W. Brown, 
Halifax. 

5052. SHutTrLe Guarps, F. Wood, Halifax. 

5053. SHutr.e Guarps, J. Billington, Halifax. 

5054. SuurrLe Guarps, J. and D. P. Langtree, and J. 
Atkinson, Halifax. 

5055. TEL¥GRAPHIC TRANSMITTING ApPaRATUs, F. G. 
Creed, Glasgow. 

5056. Canpvestick, H. Walker, Leeds. 

5057. Weavine Wire, T. A. Topping, Manchester. 

5058. Sterpers, W. E. Garforth, R. Sutcliffe, and W. 
Buxton, Leeds. 

5059, Ferruces, A. A. Percy, London. 

5060. Harness, W. Grant, Glasgow. 

5061. Recerracte for Apvertistino, N. D. Hobbs, 
Ramsgate. 

5062. PNrEUMATIC 
Liverpool. 

5063. Pivorine, J. McLaren, Liverpool. 

5064. Station Inpicator, F. Zipperling, Berlin. 

5065. NAmME-pLATES, R. Baird, Dundee. 

5066. CONCENTRATING SUBSTANCES, ©O 
London. 

5067. VeLocip: pes, D. Jones, London. 

068. Fisuino, F. H. and J. H. Steede, Dundalk. 

5069. ExpaNDING STRETCHER for TimBeR, H. Collison, 
King’s Lynn. 

5070. Bicyctes, W. H. Casley and A. F. Woodman, 
Exeter. 

5071. Drivinc WHeEers of Bicycies, G. F. 

Dublin. 

72. CONSERVING VEGETABLE Foon, 8. Griffin, Bath. 

Spanner, A. E. Jenks, Heath Town, near Wol- 
verhampton. 

5074. Jorninec the Enps of Drivine Betts, I. Jackson, 
Manchester. 

5075. Setr-ritrinc Dress Bopice Livro, C. Kennis, 
London. 

5076. Loom Pickers, J. Greenwood, Manchester. 

£077. Batt Bearinos Castor for Cuairs, J. A. Kelt, 
Dunfermilne. 

5078. TaBLes, W. 8S. Morton, Glasgow. 

5079. Frame for SurrounpInG Butrer, J. Stables, 
Manchester. 


Apparatus, E. Minguct, 














Horse Cotiars, A. Rotherham, 


Herrmann, 


Steede, 









5080. Winpows, J. McCrindle and W. Wilson, 
Glasgow. 

5081. InLAip Linoteum, J. E. and C. 8. Bedford, 
Leeds. 


5082. Suir Cases, M. Chapman, London. 

5083. A Game, W. Ross, Manchester. 

5084. Rops for Starr Carpets, F. Hayes, London. 

5085. Wravina Stay Wires, E. McM. Crouch, London. 

5086. Proputsion of Steam Vessets, W. M. Tucker, 
London. 

5087. Rarmway VEHICLE Coup.iinas, F. McTaggart, 
London. 

5088. SusPENDING 
London. 

5089. BAND-DRIVING GEAR, H. Caldwell, London. 

5090. Focimerer, W. Banks, London. 

5091. SHutr_Le Guarps of Looms, R. Bulcock, London. 

2. SuraicaL Instruments, F. Turton, Sheffield. 

. Lockxina Nuts, C. Bristow, London. 


Printinc Paper, W. H. Weekes, 


5094. Dror Forornc, A. E. Beck and H. Morgan, 
London. 

5095. Merattic Box Cutrers, G. H. Williamson, 
London. 

5096. PRevENTING ReE-FILLInG of Borrties, J. P. 


Robertson, London. 

5097. REVERSIBLE APJ USTABLE WRENCH, R. E. Roberts, 
London. 

5098. Game of Cuance, T. Birnbaum, London. 

5099. CycLe Sprocket WHEELS, C. H. Logan, W. H. 
Wedderburn, and R. H. W. Knight, London. 

5100. SIGNALLING by ExLectric Lamps, H. H. Pinches 
and F. Morley, London. 

5101. Tooru-srusHeEs, A. Brandeis, London. 

5102. Seconpary Batrertes, W. 8. Squire, London. 

5103. Puip Srrarvers for Paper, A. L. Westwood, 
Glasgow. 

5104. Coverino Exectric Castes, W. Hepworth- 
Collins and T. Y. Nuttall, Darwen. 

5105. Paper, W. Hepworth-Collins and T. Y. Nuttall, 
Darwen. 

5106. MECHANICAL 
London. 

. Drivinc Gear for VeLocipepges, A. Bodeker, 
London. 

5108. Pneumatic Sappie, B. H. Steede, London. 

5109. Swincinc CanDLE Houper, F. Ebeling, London. 

5110 TricceR Mecuanism for Guns, E. J. Bland, 
London. 

5111. Tin Openers, A. Pass, London. 

5112. Curese-cutTtine Device, A. Pass, London. 

5113. SMOKE-BURNING APPARATUS, J. Kippax, London. 

5114. Lire Preservers, A. J. Boult.—(R. Linke, 
Austria.) 

5115. CycLe Brakes, L. W. Broadwell and F. Oxbor- 
row, London. 

5116. Captive Batioons, F. Volfrauer and M. I. F. 
Brackebusch, London. 

5117. SteeRinc HANDLEs and Pepats, H. R. A. Mal- 
lock, London. 

5118. STEERING 
London, 

5119. Dyernc Hatr Woot, O. Imray.—(The Farbuerk: 
vormals Meister, Lucius, und Briining, Germany ) 

5120. CiinicaL THERMOMETERS, J. J. Hicks, London. 

5121. PARTI-COLOURED INDIA-RUBBER, J. G. Ingram, 
London. 

5122. Fast Dyerno, 8S. Pitt.—({Z. Casella and Co., Ger- 
many.) 

5123, Coup.ers for Locomotives, J. Gowland, London. 

5124. Post Carbs, E. Thorpe, London. 

5125. Preventinc RaiLtway Accrpents, T. Scott, 
London. 

5126. Strrrine WINE in Casxs, A. Estellon, London. 

5127. Apron for Reapers and Binpers, C. D. Light- 
band, London. 

5128. Sarety Apparatus for Lamps, A. W. Brittain, 
London. 

5129. DyNAMO-ELECTRIC MacuHines, G. L. Campbell, 
London, 

5130. AnrmaL Trap Gun, J. R. Booth, London. 

6181. ELecrricat Resistances, E. W. Bowles, London. 

5182. Borries, G. Hall, London. 

5188. Ho.pina Strine Rounp Parcazs, A. E. Willdigg, 


Gotr Marker, G. Sandeman, 


Hanpies for Cycizes, A. Kotin, 


London. 
5134. Mera Tunes, W. P. Thompson.—(A. Prim, Bel- 
gium.) 
5135. Posta. Sueets, P. H. Bracher, Liverpool. 
5136. Execrric Tan Bark Bata, J. J. Stanger, 
London. 
5187. Cranks, C. Dittmann, Liverpool. 
5138. Hosiery, A. Biihler, London. 
5189, Cyco.e Hanpbte, C. Livermore, London. 
5140. Strixina MatcuHes, J. Barker, London. 
5141. Joint for Revotvine Suarts, 8. H. Crocker, 
Lo 





Norway.) 


ndon. 
5142. Preumatic Tires, W. B. Worger, London, 


5143. Extirpator, J. Balawaider, London. 

5144. oe P. R. J. Willis -+(J/. H. Seed, United 
States. 

FasTeNING Maiti Baos, &c., W. J. Davidson, 
London. 

5146. Motive Power, T. W. Cole, London. 

5147. Exptosion Enatnes, 8. Rolfe and F. Hornby, 
London. 

5148. Locx-nuts, C. Stuart and A. J. P. Whitaker, 
London. 

5149. Removinc Grapuite Crusts from Gas Retorts, 
A. Roedel, London. 

5150. Frying Macuines, A. Quentin, London. 

5151. Vevocipepes, F. H. Phillips and C. W. Parting- 
ton, London. 

5152. VaLve Stream Enaines, J. 8S. Raworth, London. 

5158. LESSENING VIBRATION in STEAMSHIPS, J. 8. 
Raworth, London. 

5154. STRENGTHENING CHAIRS, 
London. 

5155. Scnoot Satcuets, A and W. Fehlhaber, London. 

5156. Raitway Swircues, 8. Rogozea, London. 

5157. Exvecrric Arc Lamps, W. J. Davy and G. 
Thomas-Davies, London. 

5158. Trimminc the Heaps of Screws, E. Ravet, 
London. 

5159. Prgumatic BicycLe Tires, C. Gentle, Hamilton, 
Canada. 


M. L. Fligelstone, 
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5160. SNARL PREVENTER for Corton MACHINERY, G. F. 
Bradbury, Stockport. 

5161. Hanpie Bar for Cycies, J. R Garner, Clayton, 
near Manchester. 

5162. CovupLinec together SHartrs, G. H. Milward, 
Nottingham. 

5163. CycLe Frames, E. Brown, Birmingham. 

5164. Lasts, J. Gimson and Gimson and Co., Ltd., 
Leicester. 

5165. Distenpinc Pyeumaric Tires, 8. Rolfe, Tedding- 
ton, Middlesex. 

5166. SeconpaRy ELECTRIC 
Edinburgh. 

5167. Brake Guipe, A. E. Jenks, Heath Town, near 
Wolverhampton. 

5168. Ho_pers for Lamp Suapes, J. B. Bruce, Birming- 
ham. 

5169. MakING Spoutine Work, J. Anderson, Newcastle- 
on-Tyne. 

5170. Darninc AppLiance, E. Anthony, Kidwelly, 
Carmarthenshire. 

5171. Conpuctors, W. Wood, Bristol 

5172. Hanornc Winpow Sasues, V. 
Dublin. 

5173. Dies for Propuction of Stamprnes, F. Floyd, near 
Nuneaton. 

5174. Expansion Brake for Cycies, F. G. Barton, 
Oxford. 

5175. Fastener for Waist Sasues and Ties, V. Bryce, 
London. 

5176. ReEstLrent Hvus3, R. G. Watson and P. Fyfe, 
Glasgow. 

5177. Pweumatic Trres, R. G. Watson and P. Fyfe, 
Glasgow. 

5178. Metaiic Brrp Cages, C. Mohr, Birmingham. 

5179. Corsets, H. A. R. Champness and J. P. Stephens, 
Manchester. 

5180. Conpensinc Smoke, 8. J. Farnsworth, Atter- 
cliffe. 

5181. Bicycies, E. Reynolds, Clipston, Northampton. 

5182. Coke Ovens, F. A. E. Samuelson, Middles- 


Batrerizs, D. Neale, 


H. Falkner, 


brough. 

5183. Se_r-actine Lock Step Lapper, B. Bowker, jun , 
Accrington. 

5184. CHAINLEsS Gear for Bicycies, J. Speight, 


London. 

5185. WaTeR HEATING 
Glasgow. 

3. Knives, W. H. Minnoch, Glasgow. 

5187. RIFLE CLEANING Rops, J. E. Martin, Glasgow. 

5188. SourTarre, W. J. Holmes, Birmingham. 

. Frax Hack te, J. Carroll, Belfast. 

. SPEED Recorper, A. W. Murray, Sandymount, 
Co. Dublin. 

5191. Gas Stove Burners, C. W. Davis and H. C. 
Turner, London. 

5192. KNEADING and Mrx1nc Macuing, R. G. de Meyral, 
London. 

5198. Suart Tuas, J. T. Bednall, Birmingham. 

5194. CoaL-cuTTInG MacHINERY, J. Peel, London. 

5195. VENETIAN BLinDs, T. F. J. Turk and H. Sibbons, 
London. 

5196. INK WELL, A. Pflueger, London. 

5197. Rivas, D. Chapman and W. Illingworth, Stafford- 
shire. 

5198. VeHicLe Coup.ines, F. Linde and M. Streicher, 
London. 

5199. Saw Fitine Apparatus, C. G. Mitchell, London. 

5200. Ink Stanps, W. A. Wilkins, London. 

5201. Bicycies, A. W. Storey, London. 

5202. CHaInLEss Gears for Cyc.gs, T. Brailsford and C. 
Stroud, London. 

5203. MANUFACTURING Binpincs for Boots, B. Israel, 
London. 

5204. Markine Soap, B. Israel, London. 

5205. Brake, F. Christ, London. 

5206. Bett Pusu, J. W. White, Halstead, near Seven- 
oaks, Kent. 

5207. Crcte Sappies, J. F. Steele and H. V Currie, 
and J. Jones, London. 

5208. Horsesnoes, H. Wallace, London. 

5209. LusricaTiInc RarLway WaGon AXLEs, A. Clark, 
Glasgow. 

5210. Manure Distrisutinc Macuine, R. McKellar, 


Borers, J. McFarlane, 


Glasgow. 

5211. Construction of Cycies, J. A. Crane, Hands- 
worth, Staff. 

5212. TransMITTING Power, A. J. Thompson, 
Norwich. 


5218. Dispatcuine Letters, A. Dorst, London. 

5214. Gas Burners, A. J. Boult.—{J. Canellopoulos 
and H. 0. Kratz-Boussac, France.) 

5215. NoN-ALCOHOLIC Beveraces, W. M. Williams, 
London. 

5216. Bicycies, J. F. Kempson, London. 

5217. CapstaNn Gear, W. Elliott and W. Garrood, 
London. 

5218, Water Tose Steam Generators, N. de Naeyer, 

ndon. 

5219. “Topacco Prpgs,” A. Bazin, London. 

5220. Cigar Hoxpers, F. 8. Thake, London. 

5221. Cycies, G. Aitkens, London. 

5222. Execrric Wiring Apparatus, F. C. Raphael, 
London. 

5223. Brakes for VeLocipepgs, G. Turton, London. 

5224. Lamps, R. Gaynor, London. 

5225. LeEaTHER Tires, C. E. Squier and F. Windham, 
London. 

5226. MATERIALS for APPLICATION to VESSELS, C. F. 
Hahn, London. 

5227. Movutupreces for Topacco Pipes, S Barnard, 
London. 

5228. Pneumatic Trres, F. W. Golby.—(@. Liibben, 
Germany.) 

229. Locomotives, W. J. Purves and W. Rogers, 
London. 

5280. MAINTAINING PictuREs IN Position, C. B. Wick- 
ham, London. 

5231. OrntTMENT, R. G. Oliver, London. 

5232. Game, F. Privett, London. 

5233. Game, F. Privett, London. 

5234. Typewritina Macuines, R. W. Uhlig, London. 

5235. Eases, A. Horton, London. 

5286. GENERATING ACETYLENE Gas, C. B. y Franco, 
London. 

5237. Suspenpinc Bartreries, the Hon. R. T. D. 
Brougham and W. C. Bersey, London. 

5288. Wire Drawine Macuines, W. P. Thompson.— 


(C. Schniewindt, Germany.) : 
5289. Paptock, W. P. Thompson:—(S. J. Arnheim, 
Germany.) 





5240. Hotpine Corps of Winpow Buinps, G, Walter, 
London. 








| 5241. Keepinc S eves Cuear, F. Branstaedter, Liver- 


pool. 

5242. RECLAIMING 
Smythe, London. 

5243, ANcHoRS, J. Phillips, London. 

5244. Pipe Scraper, A. J. Tatham, London. 

5245. Sash Fastener, W. Pretty, London. 

5246. Corsets, F. Wiffen, London. 

5247. Locks, J. A. Cox, London. 

5248. CUPBOARD FasteNERS, B. Hobbs, London. 

5249. THREADING SEWING-MACHINE NEEDLES, R. Bibby, 
London. 

5250. Fust, T. H. Gittins and A. Forshaw, Liverpool. 

5251. BraKE Mecuanism, J. E. Hussey and A I. 

Summers, London. 

252. Cycie Stanps, W. Smart, iguiee. 

5253. LaTHEe ATTACHMENTS; J. T Godfrey, London. 

5254. Lever Apparatus, F. Majolini, London. 

5255. Pneumatic Tires, J. Craig, jun., London. 

5256. Dissotvine Ioprvg, H. H. Lake.—(F. W. Klever, 
Germany.) 

5257. ELEVATED Raitways, C. D. Abel. —-(E. LZ. Bilea, 
Germany.) 

5258. ELECTRICALLY-PROPELLED VEHICLES, L. Epsteio, 
London. 

5259. Dyxginc, O. Imray.—(The Farbwerk« 
Meister, Lucius, and Briining, Germany.) 

5260. PROPELLING VEHICLES, W. Walker, London. 

5261. PropeLuinGc VEHICLES, W. Walker, London. 

5262. Furnirure for Umpretias, E. 8. Arrighi, 
London. 

5263. SCHOLASTIC APPLIANCES, G. Philip, London. 

4. Boars, E. Melcher, London. 

. Hooks and Eves for Darsses, W. A. Tharnton, 
Leeds. 

5266. SranpaRps for PLate SHears, J. T. Godfrey, 
London. 


CrysTaLLisep Syrups, E. D. 









eormals 
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5267. CycLe Brake, R. Hall and H. Dakin, Man- 

hester. 

5268. Srock and Dies, T. Grainger, Newpost, Mon. 

5269. VaLves, H. Munro, Glasgow. 

5270. Srong Dressinc Macuines, J. and D. Webster, 
Bradford. 

5271. CycLte Huss, J. H. Plant, Dudley. 

5272. Domestic and other Fitters, W. H. Barr, Man- 
chester. 

5273. WatTerproor Faprics, H. Markus ard G. B. 
Behrens, Manchester. 

5274. ComBINED Breap and Larp Press, J. Allan, 
Glasgow. 

5275. CaBineT for HoLpine 
Glasgow. 

5276. Screw Stoppers, C. H. Cobbold and W. Brooke, 
Barnsley. 

5277. Stamp DeLivery MacuineE, W. H. Beddard, Bir- 
mingham. 

5278. Curps for SappLEs, J. Clay, Birmingham. 

). Pweumatic Trres, P. L. Renouf, London. 

5280. Boxes, J. P. Kelly, Manchester. 

5281. Locatine the Position of a Puncture, J. Board- 
man, Manchester. 

5282. WasHinc Macuines, H. J. Harvey, Preston. 

5283. RoLiine and Twistinc Macuryes, C. H. Andrew, 
Manchester. 

5284. Hotprast, 8. R. and W. E. Hingley and A. 
Newby, Stockton-on-Tees. 

5285. CycLe Wueets, 8. R. Mallinson, J. Cooke, and 
J. Woodhead, Leeds. 

5286. Printinc Fioorciors, W. Entwistle, Glasgow. 

5287. Pumprnc and WinpiInG Macainery, J. Syming- 
ton, Glasgow. 

5288. Bow of Pipes, E. Probyn, Pontypool. 

Pigment, C. R. Lindsey, Manchester. 

Parker.-(@. W. 








Stationery, J. Clark 








5289. 

5290. CRYSTALLISING Gypsum, T. 
Parker, United States.) 

5291. Curtain Rops, G. B. Waddell and F. Morton, 
Glasgow. 

5292. Stipinc Boit for Doors, W. Greenwood, Man- 
chester. 

5293. Sropprnc and Startinc VEHICLES, W. Ashburn, 
Manchester. 

5294. Tea Kertwes, F. Sharp and J. E. Leigh, Hurst, 
near Ashton-under-Lyne. 

5295. ORNAMENTING Faprics, B. 
chester. 

5296. ORNAMENTING Fasrics, B. and J. Cohen, Man 
chester. 

5297. Gas Burners, H. Emmett, Dukinfield, Cheshire. 

5298. Caces of Lirtinc MecHanism, F. W. Golby.—{B. 
Bessing, Germany.) 

5299. Newspaper GuaRD, F. W. Golby.—(W. Leopold, 
Germany.) 

5300. Gear WHEELS, S. T. Richardson, Birmingham. 

5301. Sprinc for Lamp Backs, L. Myers and F. R. 
Baker, Birmingham. 

5302. Lusricators, J. T. Haddock, Birmingham. 

5303. Rack for Hoipine Licuts, G. A. Bell, Radcliffe- 
on-Trent. 

5304. Sight ApJusters for Rirtes, W. J. Jeffery, 
London. 

5305. Game, A. Nurick, London. 

5306. TRANSPOSING PIANOFORTE, W. 
Rotherham, Yorks. 

5807. Pouttices, E. J. Stewart, London. 

5308. Cycies, A. E. Beck and H. Morgan, London. 

5309. Envetope Damper and C.Loser, W. Reid, 
London. 

5310. Sectiondt INNER TuBE of Trres, H. J. gram, 
London. 

5311. Srrinc Boxes, H. Parks, Manchester. 

5312. Dress Guarps for Laprgs’ Cycies, W. H. Grant, 
Birmingham. 

5313. AUTOMATICALLY StoppineG Enotes, F. H. Wright, 
London. 

5814. GREENHOUSES, A. J. Boult.—(J. Beaujils, France ) 

5315. Pyreumatic Trres, N. B. Harmon,London. 

5816. Fotprne Fraps of Carp Tasies, F. W. Brand, 
London. 

5817. We_t Apparatus, M. A. Niemann, London. 

5318. Empryotomy InstRuMENTs, G. F. Gooch, 
Norwich. 

5319. CoIN- FREED Pneumatic Pump, J. Rudhdm, 
London. 

5820. Toy, K. Ohlenschliiger, London. 

5821. Honry Extractors, W. Hirschmann, London. 

2. IncusaTors, J. 8S. Brown, London. 

. Prevumatic Trres, W. B. Kirsop, London. 

. Pwevmatic Tires, J. T. Trench, London. 

5825. Enve.opss, E. J. Julian, London. 

5326. CycLE Gearinc, W. Hansen and J. Schindler, 
London. 

5827. AtomisErRs, E. G. B. Watts, Liverpool. 

5328. Cuarins for TRaNsMiTTING Power, J. Burton, 
Manchester. 

5329. WasHInG Macuinss, J. Barrowclough, Liverpool. 

5330. Moustacue Guarps for Spoons, J. Collinge, 


and J. Cohen, Man- 


H. Grafton, 


Manchester. 

5331. Curry Comps, M. Folman and M. Muler, 
Liverpool 

5332. Crrcotar Looms, J. and C. Herold, Man 
chester. 


5833. Fo.tprnec Cuarrs, E. Atkins, London. 

5834. Teacuine Music, F. J. Mockler, London. 

5335. Topacco Pips, J. P. Davies, London. 

5336. MECHANICAL SToKER Bars, A. Pillatt, London. 

5837. Hockey Bauis, W. H., T., A., and H. Duke, 
London. 

5338. SupporTinc Stationary Loaps, B. 

London. 

5339. Or Stoves, M. E. Lorme, London. 

5840. Castine ALUMINIUM ALLoys, The Lu-mi-num 
Manufacturing Company, Ld., and J. G. Accles, 
London. 

5341. Foorsatt Boots, W. H. Stevens, London. 

5342. Reertna Spirits, V. de H. Dowler, London. 

5348. ALTITUDE MerasuRING INSTRUMENT, H. M. 
Collet, London. 

5344. ReEcoRDING WEIGHING Macuines, C. 
London. 

5345. TRANSPARENT Corrin Lips, R. Patsch and § 
Randnitz, London, 


Gerdau, 


Ingrey, 
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5346. Lapres’ Skirt and Bopice Hoipers, J. J. Smith, 
London. 

5847. Pneumatic Venicte Tires, J. W. Smallman, 
Nuneaton. 

5348. Work Hoxper for Atracuine to Furnitures, 8. 
Nolan, London. 

5349. Wasnine Macuines, A, da Costa and W. E. Baker, 
London. 

5350. Dryinc and FinisHinc TextILe Faprics, M. Beck, 
London. 

5351. Derivatives of DIpHENYLETHANE, A. G. Green, 
A. R. Wahl, and the Clayton Aniline Company, Ld., 
London. 

5352. Invaip TaBLEs, G. Sawyer. (The White Seiring 

Machine Company, United States.) 

5353. Fiuip Pressure Brakes, H. Heatly, Man- 
chester. 

5354. Prope.yine Sarps, H. H. Lake.—(&. Anygelot, 
France. 

5355. Pneumatic Tires, R. Wright, London. 

5336. Vatves for Ark Compressors, J. McCulloch, 
London. 

5857. CoNTROLLING the SpeEp of Cycies, A. Vargnot, 

London. 

5358. CycLe WHEELS, E. Wright, London. 

5359. Curtinc-orr Power from Motor VEHICLEs, W. 
8. Simpson, London. 

5860. Uritistnc E.ecrric Enerey, H. B. Cox, London. 


1st March, 1897, 


5361. Gear Cases, W. S. Loudon and A. W. Adams, 
Coventry. 

5362. Tires, J. Birtwisle, Manchester. 

5363. INTERCHANGEABLE HanpDLe Bars, W. Reynolds, 
Cork. 

5364. ReEapING MACHINE FINGER Bars, W. Birtwistle, 
Northwich 

5865. Necktie Hotper, E. W. C. Dillon, Youghal. 

5366. Marcu Stanps, T. Jacks and J. Forrest, Birming- 

am. 

5367. INTRopuUcING Arr into Casks, H. Cooper, Alton, 
Hants. 

5368. Tea Pots, J. Hawkes, Birmingham. 

5369. Sapp.iss, J. B. Brooks, Birmingham. 

5870. Cycies, F. Waters, Birmingham. 

5271. Puncrurk-PrRoor Pneumatic Tires, H. C. Smith, 
Dublin. 

5872. Tires, C. Merington, London. 
3. Grip, J. Webster, London. 

. Trre, A. Anderson, London. 

5. Hook, G. Fritz, Longport, Staffs. 

j. Taps, B. H. Watson, London. 

7. Toy, A. Wilken, London. 

. Tubes, J. L. Wright, London. 

Psyeumatic Tirts, A. W. Smith and C. H. Ellison, 
Manchester. 

5380. Toots, H. Jardine, Glasgow. 

5381. Suutries, J. Tanner, Halifax. 

5382. SHutrLe Guarps, J. Atkinson and S. Brogden, 
Halifax. 

5383. Primary GALvaNic Bartrerigs, 8. F. Walker, 
Cardiff. 

5384. Rrakes, P. L. Renouf, London. 

5335. Tires, W. J. Sturgess, W. Ashcroft, and M. E. 
Bird, Birmingham. 

5386. DemonstraTinG Toy, H. and H. Delicate, Bir- 
mingham. 

5387. Gratrs, Sir J. Smith, Derby. 

5288. BREECH-LOADING SMALL Arms, T. W. and H. 
Webley, Birmingham. 

5389. Reciinrne Sprnat Rest, W. W. Garner, Mar- 
rate. 

5390. CooLers, M. R. Sanderson, Glasgow. 

5391. Prosecrite Resistinc Puiates, W. 
Wishaw, Lanarkshire. 

5392. Pweumatic BicycLte Sappie, W. H. Anderson, 
Dublin. 

5393. Pseumatic Seat Cusnion, W. H. Anderson, 
Dublin. 

5394. Roratinc Piston for Steam Enorves, P. Neu, 














Galbraith, 


Cologne. 

5395. LANTERN Protector, A. Graf and E. Mainone, 
Cologne. 

5396. LicuTenrsc Can Cutter, W. Harkshaw and 8. 
Hall, Leeds. 

5397. WHEExs, W.S. Bradburn, Liverpool. 





£393. Boor Protector, J. Smith, London. 

5399. GunpowDER, G. de Woolf.—(B. C. 
Canada ) 

5400. Wraprers, G. H. Anderson, London. 

5401. Mount Sapp.ies for VeLocipepes, H. J. Lange, 
London. 

5402. SHELLING Peas, T. Cooke, London. 

5403. Gas Meter Inpicatina, J. H. Wilson, London. 


Pettingell, 


5404. SMALL-ARM FIRING APPLIANCES, Beesely, 
London. 
5405. Vatves for Pnyeumatic Tires, J. Eaton, 
London. 


5466. ImMPARTING AGREEABLE OpouR to Rooms, A. 
Heinze, London. 

5407 Forks, F. Hutchins, London. 

5408. Prope.tiine Cyc ces, J. G. Stidder and A. Farrer, 
London. 

5408. Botrites, W. Robins, London. 

5410. Hyprometers, C. W. 8. Crawley and A. Soames.— 
(A, P. Trotier, Cape Colony.) 

5411. VentrLation, W. G. Macivy, London. 

5412. Brusn, E. Fowles, London. 

5413. Receprac.e for Gases in a Liquip Strate, B. A. 
von der Ropp, London. 

5414. Yarns, O. Imray. —(The Farwerke 
Meister, Lucius, and Briining, Germany ) 
5415. Reversinc Vatves for Fiurp Morors, W. E. 

Plummer, London. 
5416. Prrman, T. Regan, London. 
5417. Lirters, H. W. Nicholes, London. 
5418. Musicat Instruments, A. R. Breinl, London. 
5419. Pitot Jets for Gas Buryers, D. Schlesinger, 
London. 
5420. Evectric Carriace Lamps, A. H. J. Heard, 


vormals 


5421. FIRE Escapes, C. F. Ekman and H. Westling, 
London. 


5422. Jar Covers, F. Joynson and W. Harrison, 


London. 

5423. Tires, J. Hopper, London. 

5424. DecoraTtep ConrecTionery, G. Lembke, 
London. 


5425. Keys, E. L. Wetz, G. P. Combs, D. E. Beeghley, 
and J. H. Billman, London. 

5426. Cycies, J. Harrington, London. 

5427. DistripuTinc AppaRatvs, G. Shenton.—(R. Love, 
France.) 

5428. Tire, M. R. Rogers, Birmingham. 

5429. Evecrric Arc Lamps, W. M. Mordey, London. 

5430. SPEED-REGULATING GovERNORS, J. T. Marshall, 
London. 

5431. Heartus of Domestic Firepiaces, G. Bevan, 
London. 

5432, CycLte Brakes, A. Loscher and S. Bachmann, 
London. 

5433. Enornes, E. Dagnall, London. 

5434. Reeps for Looms, E. M. Bergner, London. 

5435. Quartz, The Ore Atomic Reduction and Gold 
Extraction Company, Limited, and J. F. Webb, 
London. 

5436. Lrvorype Macutiyes, The Linotype Company, 
Limited, and H. Pearce, London. 

5437. Cycre Lamps, H. H. Lake.—(The Matthews and 
Willard Manufacturing Company, United States ) 

5438. Lamp Wick, H. H. Lake.—(The Matthews and 
Willard Manufacturing Company, United States.) 

5489. Pavine TiLes, W. 8. Wilkinson, London. 

5449. Dry Watts for SupMaRINE Work, P. A. Waller, 
London. 

5441. CycLe WHEELS, H. F. Cotton, London. 

5442. SHoe-croovine Macuings, E. M. White, London. 

5443, KeETTLE-prouM, G. F. Lyon, London. 

5444, Ort Lamps, H. Whitehurst, London. 

— "s-iaaiaaa Gas, G. Baldwin and C. Crastin, 
sondon. 
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5446, Frasn Liants, F, G, Edey, London, 











5447. Parent Buinp Rouuer, 8. Ardern, Ashton-under- 
Lyne. 

5448. Stationary Casgs, E. Hagedorn, London. 

5449. Muci_aGE Borris, E. Hagedorn, London. 

5450. Pressinc Paper, W. H. Percy, H. Averay- 
Jones, and The Triumph Inventions Company, Ltd., 
Bristol. 

5451. Cigar Prercers, H. Allday, Birmingham. 

5452. Macuines for Crusaine Or», H. Baxter, 
London. 

5453. Loom Apparatus, W. Fox, Leeds. 

5454. Cores for Castine IRon Prpgs, M. H. Fletcher, 
London. 

5455. Enveopers, C. A. Snow, London. 

5456. Knock-pown Snow Casgs, F. E. Mistrot, London. 

5457. Looms, W. Barker and A. E, Yeadon, Leeds. 

5458. Securrna Tires, A. J. Wilkinson, Stockton-on- 

‘ees. 

5459. Bicycies, T. Charlton, Manchester. 

5460. Burners of Gas Fires, R. Clayton, Wolver- 
hampton. 

5461. Winpow Frames, R. B. D. Walker, Dundee. 

5462. Preumatic Vatves, A. B. Hart, W. E. Hart, sen., 
and W. E. Hart, jun., Wolverhampton. 

5463. Cycle WHEELS, G. Skinner, London. 

5464. PLeatina Woven Fasrics, L. Goldsmith, London. 

5465. Varyine the Speep of Suarrs, E. Crowe, 
Banbury. 

5466. MANUFACTURE of TEXTILE Banps, J. Swann, 
Nottingham. 

5467, Exastic Tires, E. Cooke, Dublin. 

5468. Over Snor, G. R. Thornton and A. T. Harbord, 
Great Yarmouth 

5469. A Puzzir, W. Reick, Newcastle-on-Tyno. 

5470. Cyc. Betts, A. Austin and W. H. Scotton, 
Leamington. 

5471. Rartway Caair, J. Orchard and J. Nutbeam, 
Southampton. 

5472. Wrnpow Sasu Corp Cuiip, W. Webb, Penarth. 

5473. Gas Furnaces and Burners, J. H. Gartrell, 
Penzance. 

5474. Letrer-nox, E. B. Hayward, London. 

5475. DELIVERING MILK, J. Stewart and J. Cleland, 
Belfast. 

5476. AccuRATELY MEaAsuRING CaskKs, 
Swansea. 

5477. Lamps, W. G. Heys.—(The Puritan Electrie Com- 
pany, United States.) 

5478. Warr Batiinc, A Woods and C. H. Nuttall, 
Manchester, 

5479. Dynamos, C. H. Wade, J. Moores, and H. 0. 
Farrell, Manchester. 

5480. Portan_e Supports for Cycies, J. Taylor, Man- 
chester. 

5481. Huss, G. H. Middleton and G. Macbeth, Bir- 
mingham. 

5482. Securtnc Door Kwnops, E. Collier, Birming- 
ham. 

5483. Purirication of Nitrate of Ammonia, R. N. 
Lennox, London. 

5484. Frreproor MaTeriacs, C. Porteous, J. B. Scott, 
and W. T. Whyte, Glasgow. 

5485. Tires, W. A. Thornton, Leeds. 

5486. BRakE Mecuanism for Looms, J. T. 
London. 

5487. Yarn Spoots, J. H. Klindworth, Berlin. 

5488. Pipes for Smokers, G. W. Watson, London. 

5489. PREVENTING OVERWINDING of HorstinG Macui- 
NERY, W. Hardcastle, London. 

5490. WHEELS, C. E. Bulkley, Glasgow. 

5491. Steam Borxers, G. Engel, Bradford. 

5492. UTrtisinc VinraTion of Cycies, A. and F. A. 
Fiddes and A. W. Deacon, Bristol. 

5498. Piua Contacts, Cambridge Scientific Instru- 
ment Company, Ltd., and W. Pye, Cambridge. 

5494. SHot-cun SHot Distrisutine Wap, R.8. Elliott, 
Kansas City, U.S.A. 

5495. GLazine Roors, C. Jones, London. 

5496." Pipe LicntTer, J. A. Midwinter and M. M. 
Whelan, London. 

5497. CycLe Brakes, W. J. Robson and W. Wanliss, 
London. 

5498. CycLEe Pepa.s, T. J. Y. Gould, London. 

5499. CHarrs, J. Murray and O. Townsend, London. 

5500. Corsets, E. Deadman, London. 

5501. Steam GENERATORS, R. H. Radford, Sheffield. 

5502. Corp ApsusTeR for Pictures, A. Smith, 
London. 

5503. Crore and VeHIcLe Beis, W. Cooper.—{S. 
Cooper, United States.) 

4. RupDER Firtines, 8. N. Nixon, London. 

5505. Srram GeNneRaTOoRS, W. W. Beaumont and H. 
P. Holt, London. 

5506. Pianorortes, E. D. Spencer, London. 

5507. SIGNALLING between Suips without Wires, H. 
W. Sullivan, London. 

5508. Vices, C. Junge.—(L. W. Eckert, United States.) 

5509. Drivinc CuHains for Cycies, &c., E, A. Allen, 
London. 

5510. InpicaTine Stations in VEHICLES, J. F. Clarke, 
London. 

5511. Game, W. D. Pepper, Glasgow. 

5512. PREVENTING the INHALATION of Smoke, C. A. A. 
Miller, London. 

5513. CyctE Brakes, C. W. Hudson and F. M. Har- 
rington, London. 

5514. Woven Pie Fasric, W. Brimfield, London, 

5515. PaPpeR and ENnvELopg, E. Edwards.—(0. Meier, 
Germany.) 

5516. CHANGE-SPEED MECHANISM, G. G. M. Harding- 
ham, London. 

5517. TuRNinc Over the Leaves of Music, A. L. Pepin, 
London. 

5518. Buitpinc ScaFrotprna, F. J. Ryan, F. J. Ryan, 
jun., and A. D. Ryan, London. 

5519. ADJUSTABLE Bearrnes, J. B. Dunlop, London. 

5520. Automatic Lamp EXTINGUISHER, R. Stewart, 
London. 

5521. Swimminc Drawers, E. W. Frankenberg.—(£. 
Frankenberg, Germany.) 

5522. INTERNAL ComBusTION Motors, E. G. Brewer.— 
(P. Nicolas, France.) 

5523. Lamp and Firtines for Cycuies, G. V. de Luca, 
London. 

5524, CHAIN-DRIVING WHEELS, A. W. Turner, 8. C. 
Plester, and W. G. Ludlow, Birmingham. 

5525. AERATED BeveraagEs, T. Restall, London. 

5526. INTERNAL CompusTION Enornes, E. J. Clubbe, 
A. W. Southey, and the Electric Motive Power Com- 
pany, Ltd., London. 

5527. FLexisLe Hors, C. C. Ballin, London. 

5528. Batt Bearrnos, J. Bénazet, London. 

5529. CaBINeT Bep, F. Reymann, London. 

5530. Pepat Mecnanism for Bicycues, J. C. Anderson, 
London. 

5581. Eartu-cLosets, C. A. Jensen.—{S. G. Gullrandsen, 
Norway.) 

5582. WaTER-CLosETS, D. 8S. Wallace, London. 

33. FLusHine Tanks, D. 8S. Wallace, London. 

5534. Tire Inriators, C. Simonsen and T. Nielsen, 
London. 

5535. New CARBOXYLATED Propucts, H. R. Vidal, 
London. 

5536. BULLET-pRoor Faprics, C. Zeglen, London. 

5537. Corsets, L. C. Farcy, E. C. Oppenheim, and J. 
Lafleche, London. 

5538. Sprrit Stoves, W. Knopf, London. 

5539. Sewine Macurnes, H. H. Lake.—{S. H. Wheeler, 
United States.) 

5540. CoLLectinG Boxes, G. Fuchs, London. 

5541. Tanks, G. V. Stieglitz, London. 

5542. CrnDER Tray, R. Davidson, London. 

5543. SasH Fastener, J. E. Williamson, London. 

5544. Hovper for Periopicats, H. Ledru, London. 

5545. MatrressEs, J. 8. Dumbrell, London. 

5546. BorrLe Covers, H. Harper and F. Twyman, 
London. 

5547. Winpow FAsTENER, M. Abbott, London. 

5548. Rartway Cuairs, M. Abbott, London. 

5549. Luspricators, T. A. Vanghton, London. 

5550. Pins or Botts for Cycie Parts, A. C. Wright, 
London. 

5551. Bicycie Locks, A. R. Sewell, London, 


W. Pegge, 


Meats, 











5552. Bicycies, J. H. Meyer, London, 


5553. Cyciine Coat, E. H. Hartley, London. 

554. Gun Barre.s, W. P. Thompson.—(J. Singer, 

United States.) 

5555. Currine Toots, W. P. Thompsun.—(M. Steudner, 
Germany.) 

5556. Winpow Suapes, W. P. Thompson.—(The Davis 
Car Shade Company, United States. 

5557. Pumes, W. P. Thompson.—(G@. Honnegger, Ger- 
many.) 

5558. Cycies, 8S. Freund, London. 

5559. Tassets, N. and L. Lachmann, Manchester. 

5560. CHAINLESs Drivina Mecnanism, A. Corbett, Bir- 
mingham. 

5561. Pipes, W. Rosambert, London. 

5562. RarLway Switcn Levers, G. J. M. Vanneste, 
London. 

5568. Borries, A. M. Gillam, London. 

5564. Magnesium Hyprate, T. Jennings, London, 

5565. Wasnpoarps, J. 'T’. Sargent, London. 

5566. Gun Mountinas, 8. W. A. Noble and R. T. Brank- 
ston, London. 

5567. Bett, T. D. Dundas and G, 
London. 

5568. Tires, J. P. A. Mortera, London. 

5569. Motor, C. D. Abel.—(La Société Anonyme pour la 
transi/ssion de la force par UVelectricite, Franc..) 

5570. Type Disrrisutina, O. Imray.—(Cow Type Setting 
Machine Company, United States.) 

5571. Currer, O. Imray.—{The Ablot Leas Cutter Com- 
pany, United States.) 

5572. ‘Tarocets, J. W. Harris, London. 

55738. Dyeinec Corron, H. E. Newton.—(The Farben- 
Sabriken vormals Friedrich Bayer and Co., Germany.) 

5574. IncrEasine Growta, H. E. Newton.—(A. Caron, 

Germany.) 

5575. Brick, R. Balaam, London. 

576. Trres, A. Keats, London. 

5577. Composition, W. W. Horsburgh and T. Macintosh, 
London. 

5578. Garment, J. F. Mayne, London. 

5579. Tors, W. Gilbert, London. 

5580. AERIAL or Fiytna Macnines, A. J. Boult.—(F. 
Jone, Germany.) 

5581. Arracuine Tires to WHEEL Tires, A. E. Harris, 
London. 

5582. Brewine, L. 
London. 

5583. Resprrators, M. C. Nell, London. 

5584. Pneumatic Tire Detacner, W. G. Greenwood, 
London. 

5585. Bat Bearines, I. E. Winslow, London. 

5586. Sappuirs, A. F. Martin, London. 

5587. Takinac-Up Movions, F. A. Robinson and R. H. 
Kay, London. 

5588. BotrLe CLosino, W. L. Wise.+(F. J. Brischar, 
Switzerland.) 

5589. CLostne Borties, W. L. Wise.—(F. J. Brischar, 
Switzerland.) 

5590. PNeumatic Tires, G. Wilson and J. C. Margetson, 
London. 

5591. Reeutatine the AL7ITupEs of AERIAL Boptgs, 

R. Scott London. 


ry 








Senior, jun., 
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5592. VaRIABLE TuRow CycLte Cranks, 8. E. Smith, 
London. 

5593. PReEvENTING the Reritine of Borries, F. W. 
Jones, Liverpool. 

5594, Surrrer for Movas_e Seats, W. Featherby, New 
Bushey, Herts. 

5595. SELF-STARTING Apparatus for Gas Enornes, J. 
Robson, Shipley, Yorks. 

5596. Composition for Makino Picture Framas, P. W. 
H. Gray, Lydd, Kent. 

5597. UMBRELLA and WaLkino Strick Ho per, E. 8. 
Rodgers, Birmingham. 

5598. SunsTituTe for EARTHENWARE Ties, A. R. 
Buckton, Grimsby. 

5599. Unions, F. J. Hallett, London, 

5600. Firrinas for Jewet and Pate Cases, C. W. 
Cheney, Birmingham. 

5601. Pneumatic Tires, H. E. and V. Howard, Bir- 
mingham. 

5602. Boots, T. Lau, Birmingham. 

5603. Pepats and Cranks of Bicycies, T. Turnbull, 
London. 

5604. LUBRICATING AXLE Boxes, T. Stake and C. Main- 
waring, Manchester. 

5605. Vatves for Pneumatic 
Newcastle-on-Tyne. 

5606. Vatves, J. Wright and T. Guthrie, Newcastle- 
on-Tyne. 

5607. WHEELS, W. Malam, Manchester. 

5608. Sprnnine Corton, J. Hargreaves, Manchester. 

5609. Knives, J. Clarkson, Manchester. 

5610. Sapp.es, J. H. Wilson, Kirkcaldy. 

5611. Pires, J. Hutchison, Glasgow. 

5612. Levers, R. H. Place, Halifax. 

5613. Matrresses, J., J. H., W. E., and E. A. Nichols, 
and W.C. Vernall, Birmingham. 

5614. Coucn, J. Reid, Glasgow. 

5615. Looms, R. Waddington, Halifax. 

5616. Hanoinc Cycies, D. M. Tyre, Glasgow. 

5617. Musica INstRUMENTS, H. O. Tanner and T. E. 
Winter, Kingsbridge, Devon. 

5618. Enaines, W. Bowden and R. J. Urquhart, Man- 
chester. 

5619. Tires, A. A. Vérel, Glasgow. 

5620. Macuines, D. Stewart, Glasgow. 

5621. SHuTtTLe Boxes of Looms, J. H. Dawson, Man- 
chester. 

5622. Curtina Biscurrs, J. Vicars, sen., T. Vicars, and 
J. Vicars, jun., Liverpool. 

5623. KNITTING Macuines, C. R. Woodward and W. 
Cavers, Nottingham. 

5624. aici H. Liideke and A. Walter, Liver- 
poo... 

5625. STEERING Suips, W. Kuss, Glasgow. 

5626. Suips’ Davits, H. D. Fitzpatrick.—(J. W. 
McKinnon, United States.) 

5627. Rattway Wacon Hinoes, H. 
Newcastle-on-Tyne. 

5628. MEDICINAL PREPARATION, J. Wallace, London. 

5629. Tea-poT Drarner, F. Hauptman, Alloa. 

5630. CATHETERS, M. Allen, London. 

5631. Securina Baos, R. A. Bolton, Donnybrook, 
County Dublin. 

5632. LANTERN S.iipe Apparatus, A. Y. Morton, 
Glasgow. 

5633. Cops of Spun Yarn, W. Caithness, jun., and T. 
Watson, Belfast. 

5634. TyPE-wRiteRs, W. Park, Belfast. 

5635. Puzzie Toy, J. H. C. Boig, Liverpool. 

5636. Furnaces, H. J. Dowsing, London. 

5637. CycLe Drivine Gear, H. H,. Greenwood and C. 
Murfin, London. 

5688. ReLEasine Sutrs’ Boats, J. Griffin, London. 

5689. CicGar Banp, Bewlay and Co., Ltd., and W. G. 
Stephenson, London. 

5640. Srrips of Corkwoop, J. Lowman and A. Ross, 
Liverpool. 

5641. REFRIGERATING Liquips, R. Isaac, Liverpool. 

5642. CHIMNEYS, orrison, Glasgow. 

5643. Leno WEAVING, W. J. Riley, Manchester. 

5644. Lapies’ Dress Guarps for Cycxies, L. Lenton, 
Coventry. 

5645. Topacco Pipr, J. R. Ockford, Stroud. 

5646. GrabING Potatozs, G. W. Snyder, London. 

5647. Pneumatic Tires, J. Pearson, J. B. Price, and 
E. T. Whitelow, Manchester. 

5648. Loom SHutrLe Guarps, J. and J. Ratcliffe, 
London. 

5649, SHUTTLE GuaRDs of WEAvING Looms, T. Thomp- 
son, London. 

5650 Cycixs, H. O. Bailey, London. 

5651. Hanp and Macuine Toots, J. H. Player, Bir- 
———. 

5652. CoMMUNICATING RoTARY Movement, F. Peters, 
London. 

5658. Covers for Pyeumatic Tires, F, D. Simpson, 
London. 

5654. Fintsuino Boots, B. Sands, London. 


Tires, T. Harrison, 





Hutchinson, 








5655, Tkacaina Music, D, Sinclair, Westbourne, 








5656. Pipe Connections, E. J. Pennin P 
Carse, London. ; pre end 3. 

5657. Toy Pisto.s, W. Calow, London. 

5658. APPLIANCES for Painters, J. Owen, London 

5659. Pump, E. Goold, jun., Leamington. ; 

5660, HANDLES for Bicycies, K. Goold, jun, I 
ington. ‘ 

5661.. Let-orr Motions of Looms, T. 
London. 

5662. Drivinc Gear, T. C. Fairweather , 
schel, London. p oa E. Bont, 

5663 Vatves, J. T. Trench, London. 

5664. Muzzuxs, G. T. Teasdale-Buckell and T. Moore 
London. . 

5665. SHapinc the Necks of Borries, L. Bouneu 
London. : 

£666. PuLLEys, C. Rocholl and the Westminster Manu. 
facturing Company, Ltd., London. 


eam. 


H. Brigg, 





SELECTED AMERICAN PATENTs, 


From the United States Patent Ofice Oficial Gazette, 


572,525. Evecrric EvLevator, J. P. Casey, Blooms. 
bury, Pa.—Filed August 23rd, 1894, 

Claim.—In an electric elevator, the combination of a 
winding drum, a hoisting cable lifting a cage and 
normally under tension, an electric motor to operate 
the winding drum, a motor circuit, a regulator to 
control the operation of the motor for normal work 
a stationary clectrie cut-out switch having a pivoted 


572,525] 











circuit-breaking arm for opening the motor circuit in 
case of accident with great rapidity, a pivoted lever 
having a grooved roller guide resting against the 
hoisting cable and normally held out of contact with 
the switch arm, but adapted upon breaking of the 
cable or of its becoming slack to fall and strike the 
switch, causing it to open the motor circuit quickly, 
572,593. PoweRr-TRANSMITTING GEAR, F. M. Barney, 
Blu Creek, Nebr.— Filed November 15th. 1895. 
Claim.—In a power-transmitting gear, the combina- 
tion with a worm, of a tube adjacent thereto, and an 
endless series of lcose balls held in said tube, the 


[572,593 












tube being cut away on one side to permit the balls to 
engage with the worm, and a receiving hub adapted 
to be moved by said balls, substantially as described. 


572,608. Vatve ror Sream Ewnornes, C. Knudsen, 
Bound Brook, N.J.—Filed April 10th, 1896. ; 
Claim.—In a steam engine the reciprocating slide 
valve composed of the connected heads comprising 
the sections J, K, having at their inner facing sides 
the ports M, N, and provided with the interior 
chambers d, ¢, leading to the outlet port /, combined 


572,608] 
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with the cut-off valves located between said frames 
J, K, and provided in their opposite sides with the 
ports or slots T adapted to be brought into or out of 
alignment with the said ports M, N, and means for 
reciprocating said heads longitudinally and said cut- 
off valves transversely, substantially as set forth 


572,994. Tuse on Pipe Cieaner, A. Jackson, Nort 
Fitzroy, Victoria.—Filed June 30th, 1896. 
Claim.—A flue cleaner consisting of a central rod or 
stem, bosses D, D’ thereon, and a series of helical coils 





arranged spirally between the bosses, said coils 
and bosses being cast together, substantially as 
described. 








Epps’s Cocoa.—GRATEFUL AND Comrortina.—‘' By & 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by @ 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. — 
Civil Service Gazette.—Made simply with boiling water 
or milk,—Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps anp Co., Ltd., 
Homeopathic Chemists, London.”"—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being 4 


gentle nerve stimulant, supplies the needed energy, 


without unduly exciting the system.—{ADVT 
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MODERN JAPAN. — INDUSTRIAL AND 
SCIENTIFIC. 
[From our Special Commissioner. ] 
yI.-LOCOMOTIVE BUILDING AND PURCHASING. 
Toxo, February Ist. 

Ir is now nearly four years since the first locomotive 
puilt in Japan was put on the rails, and details as to its 
construction and cost have been already given in the 
columns of THe ENGINEER. 

In all, nine locomotives have been built in this country 
since 1893, and so far all of these have been turned out 
at the Kobe workshops of the Imperial railways. In 
every case they have been designed by Mr. Richard F. 
Tyevithick, locomotive superintendent of the company, 
who was responsible for the design and construction of 
the first engine. 

Of the above locomotives, four have started in work as 
recently as the last month or two, but the practical tests 
in the way of running to which all the others have been 
subjected have proved highly satisfactory. It is now 
claimed, and rightly so, that high-class locomotives can 
be manufactured in Japan, and it is stated on good 
authority that the cost prices of such engines compare 
very favourably with those of the imported engines. 

With regard to this question, however, I find that 
trustworthy costs of any of the Japanese-built engines, 
with the exception of the first, are not forthcoming. It 
may be remembered that it was stated that the cost 
of the first engine showed an economy of £450, as 
compared with the price of foreign engines of a like 
quality and capacity when delivered on rails in Japan. 
But, as I pointed out in a recent letter, the price of engi- 
neering labour here has gone up enormously during the 
last few years, and it is reasonable to suppose that on 
the more recent engines the cost price has been higher 
on this account; although one may assume that a certain 
saving may have been effected by the men having become 
more familiarised with this class of work. 

I understand that more of these engines are being put 
in hand, and that it is the intention of the Government 
gradually to increase the number turned out in these 
works, and eventually to lay down a complete outfit of 
the necessary machinery for building locomotives on the 
most approved economical lines. 

Then, again, one or two independent companies are 
being organised in Japan for manufacturing locomotives. 
But in spite of this, British makers need not be in the 
least alarmed at their prospects of trade here being 
destroyed by Japanese competition, as the demand for 
locomotives in this country is so great that anything the 
Japanese can do in the way of local building cannot for 
years to come seriously affect the market. 

To make locomotives on a large scale in Japan, it is 
not merely necessary to find the capital, buy the machinery, 
and erect the works, all these are comparatively easy 
matters; but the skilled labour for turning out locomotives 
on anything of a scale is not yet forthcoming, and any 
effort unduly to force this class of work must inevitably 
result in turning out inferior engines. This the Japanese 
are not doing, and they are wise in feeling their way 
carefully, and in gradually educating their labour with 
regard to this branch of manufacture. They are also to 
be congratulated on the fact that they are retaining com- 
petent European advice on so important a subject. 

In a forthcoming article I propose to deal with the 
railway system in this country, and the enormous exten- 
sion itis taking, but it is well to remark here that, in 
consequence of this rapid extension, nearly all the lines 
are under-equipped in the way of rolling stock. To 
remedy this evil the Japanese are starting many railway 
carriage and wagon building companies, and the railway 
companies are increasing their machinery for the purpose ; 
and with regard to locomotives, as they cannot turn out 
many themselves, for reasons explained above, they are 
purchasing them wherever they can get them. Many 
hundreds of these are being and will be purchased annually 
for some years, as the policy of extending their railway 
system to which the Japanese are now bound can only 
result in a prolonged demand for great quantities of 
locomotives. 

This is emphatically a trade to be looked up by 
English manufacturers. British-built locomotives have 
by far the best name in this country, but we are losing 
hundreds of thousands of pounds worth of this work to 
America and elsewhere, for the simple reason that we 
cannot deliver in reasonable time. 

I am well aware that the British makers are very full 
of work at the present day, and that the American firms 
are comparatively slack, but such will not necessarily 
always be the case, and itis well worth while paying some 
attention to this matter at the present time, with a view 
to being able in the future to supply the Japanese demand 
for locomotives. Most of the railways in this country 
are on the British principle, but some are constructed on 
American and German systems; and in spite of the fact 
that the representatives of these countries are doing their 
level best to retain their own locomotives, many of these 
companies find that it answers their purpose to replace 
them by engines of English build. 

Now, however, owing to the fact that British makers 
cannot take orders for prompt delivery, we are forcing 
the Japanese to purchase their engines elsewhere, and 
this may have a permanently bad effect on our trade. For 
this very reason of want of promptitude of delivery of 
our locomotives one of the leading and most influential 
firms of English merchants here has recently taken up 
the agency of a large American maker, and this is to be 
regretted, as it will certainly tell against British interests. 
And, again, the Nippon Railway Company, which recently 
had an order for ninety-six locomotives to give out, was 
obliged to place no less than sixty of these with makers 
in the United States, as it could not afford to wait for 
delivery from England. There was no question of price, 
and the English engines were much preferred. 

This trade is the more important for British makers to 
look after, as the buying of locomotives by the Japanese 





is not subject to the same cheeseparing policy which 
characterises many of their purchases of machinery; 
for, while the Government and private companies do 
not hesitate to buy great quantities of worthless rubbish 
in the way of miscellaneous machinery in order to 
secure a low price, the railway companies have fully 
recognised the fact that to buy inferior locomotives is a 
very false economy in the long run. 





One or two of the representatives of English loco- 
motive builders are here now, and others would do well 
to follow them up; for, while we may not be able to 
et for short delivery at the present day, it is un- 

oubtedly policy to study Japanese requirements, with 
a view to supplying them in the future. 

To manufacture 3ft. 6in. gauge locomotives for stock 
has, I believe, not been looked upon as a feasible policy 
by British makers ; but it is certain that if such engines 
were to be made, and of the types required by the 
Japanese railways, there would be no difficulty in dis- 
posing of them at first-rate prices, for quick delivery. 
An intelligent, trustworthy representative on the spot, 
who was in touch with the right people, would find it a 
comparatively easy matter to know in advance both the 
quantity and the class of engines that were likely to be 
ordered, and certainly any good maker who had such 
engines, either in stock or partially constructed, could 
make very sure of orders at prices that would pay him. 

As the question of the most suitable types of locomo- 
tives for Japan should be of considerable interest just 
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work on these railways—must be larger than that of a 
4ft. 8hin. gauge engine. This is an awkward fact, which 
must be borne in mind when one is to have, on the 
3ft. 6in. gauge, engines of the same capacity as those 
used in countries where the 4ft. 8hin. gauge is general. 
It is, however, proper to add that had the Japanese 
engine been intended to work on a fairly level road, with 
ruling gradients of, say, 1 in 100, its tube-heating surface 
would have been 957°75 square feet and fire-box heating 
surface 79°55 square feet, giving a total of 1037°3 square 
feet. No change in grate area would result without 
change in length of fire-box casing. 

Mr. Trevithick maintains that the use of the Joy valve 


| motion on the Kobe-built goods engines has freed them 


from a cause of complaint frequently urged against all 
classes of heavy goods engines hitherto used on these 
railways, viz., the inaccessibility of the machinery be- 
tween the frames, and he considers that this change 
involves no sacrifice of any good feature in their con- 
struction. The boiler centre, being 6ft. 5in. above rail 
level—equivalent to 8ft. 7}in. on the 4ft. 8iin. gauge— 
gives the engine a somewhat top-heavy appearance, and 
this, added to the lateral overhang of the side tanks, 
might suggest unsteady running. Such, however, is not 
the case, even at a speed of thirty miles per hour, and 
when rounding tolerably sharp curves. As regards brake 


| power, the engines are well equipped, the coupled wheels 
| and tender wheels being acted on by both automatic 


vacuum and hand brakes. 
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8IX-COUPLED GOODS ENGINE 


now, I send you outline sketches, with leading dimensions , 
and weights, of thirty types of engines used by the | 
Imperial Railways here.* These may betaken as being | 
thoroughly representative of the engines used in this 
country. 

As illustrative of the most recent achievements in the 
way of locomotives built here, I send photographs which 
have been specially taken for THz ENGINEER—see page 
289—of the two last types of engines built at the Kobe 
Works. One of these is a 6-coupled goods engine, 
and the other a 4-coupled passenger engine. I also send 
dimension sketches of both engines. 

I am indebted to Mr. Trevithick for the following | 





details and particulars as to their design and construction. | 


With regard to the 6-coupled goods engine, the tractive | 
coefficient—129°75—is a shade greater than that of the 
standard 6-coupled goods engine of the London and North- 
Western Railway, with 18in. diameter by 24in. stroke 


cylinders and 5ft. diameter wheels—actually with new | 


tires 5ft. 1Jin. diameter—as also is the tractive weight, 
35 tons 183 cwt., as against the 35 tons 7 cwt. of the 
standard engine. 


As illustrating one of the difficulties met with in | 
endeavouring to design powerful engines for the 3ft. 6in. | 
gauge, a comparison between the boiler of the North- | 


Western engine and that of the Japanese engine is useful. 








Heating Heating Total s 

surface surface heating preci 

in tubes. in fire-box. surface. =— 

Sq. ft. Sq. ft. Sq. ft. Sq. ft. 

North-Western engine 985'2 ... 94 6 1079 8. pea 14 
Japanese engine... 887°65 ... 77°42... 965°07 .... 15°77 
Differences ... ... 97°55... 1738... W478... 137 


Yet, notwithstanding figures in foregoing table, the 
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The following are the dimensions and details of the 
above six-coupled goods engines :— 


eee ee 
SmeRGE BOMEOW oc5 sca. asc Ste ctw ee | eee | oem, 
ee Pe ee eee 
Wines cf eleamt ports... .. 5.. ace sco 5. 3 
Weeewol-eubemn parte ns ois si ee sss ces, 
Distance centre to centre of cylinders o« ccm Ont GEM 
inelinetion of epidemic. .... ss cso ccs ae nat 
Diameter of coupled wheels, with 3in. thick tires... 49in. 
Diameter of leading wheels, with 3in. thick tires ... 3lin. 


Height of boiler centre above raillevel ... ... ... 6ft. Sin. 

177 tubes 12 B.W.G. thick { outside diameter fire-box end, 1] fin. 
Pitch of tubes, 2in. | outside diameter smoke-box end, 1}4in. 
Heating surface in tubes Pade? ace YR 887 °65 sq. ft, 


Heating surface in fire-box ... 77 °42 sq. ft. 
i ee ee 965°07 sq. ft. 
Grate area... ... ... 15°77 aq. ft. 
Working premure<.. 2.0 ss) 205 ss 145 lb. per sq. in. 
Diameter of exhaust nezzle ... 43in, 


Exhaust orifice above centre line of top row of tubes 5zin. 
Boiler fed by two Gresham and Craven’s patent 
No. 8 mm. combination injectors. 
Capacity of two side tanks, 6074 gallons | Total quantity of water 
Capacity of tender tank, 12124 gallons jf carried, 1820 gallons 





Coal usually put on tender... ... ... ... ... «.. 1} tons 
Diameter of tender wheels, with 3in. thick tires ...  3/}in. 
Weight of engine with full side tanks, and ready to 
hook on to train— tons cwt. 
eS re PER Te Fee 5 9 
Front coupled wheels ... ... ... ... ... «. ll 19 
Middle coupled wheels... ... ... ... ... ... 12 7 
Trailing coupled wheels ... ... ... ... ... IL 12} 
So oa esi iced, Soh. Lead ge nor san, Ce 
Weight of tender with full tisk and 14 tuns of 
coal on— 
Leading wheels 8 10 
Trailing wheels 7 19 
eo eee 16 9 


The 4-coupled pas:enzer engine is a type of which 



































FOUR-COUPLED PASSENGER ENGINE 


Japanese boiler is considerably the larger of the two. | 


L. & N.W. boiler. Japanese boiler. 
i Ft. in. 
10 i 


Length of boiler barrel ... .. 91 3 
10 11,5 


n. 
ae taka 0 
Length of fire-box casing outside... 5 5 
Langth between tube plates ... ... 10 1 
Total length of boiler from front of 
smoke-box tube plate to back 
Se ee ere yaa 
Diameter of largest plate outside... 4 2 ... ... 4 3} 
The foregoing statistics point to a fact which may 
have escaped the notice of many railway men, viz., that 
for any given amount of heating surface and grate area, 
the boiler of a 8ft. 6in. gauge locomotive—putting aside 
small engines such as would be useless for main line 


* We shall publish these engrayings in our next impression, 








four were built in 1895, and have been in service for 
periods varying from twelve to fourteen months, their 
aggregate mileage so far being over 187,000. All the 
imported 4-coupled tender engines have so far been fitted 
with the link motion, and though in their case no com- 
plaints as to inaccessibility have been made, it is obvious 
that from a driver’s point of view the Joy valve gear is 
the more convenient arrangement. Like the goods 
engines, the coupled wheels and tender wheels are acted 
on by the automatic vacuum and hand brakes. — 

The following are the dimensions and details of the 
above 4-coupled passenger engines :— 


Diameter of cylinders ... 0.0... 0 ee. eee eee eee Gin. 
rane iar er 
Laagtivel porte. ose aes sr gy eee ee ee 
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234 
Width of steam ports ... 1gin 
Width of exhaust ports... ... ... 0.0... .. ... Sim 
Distance centre to centre of cylinders... ... ... 5ft. 2hin, 
Inclination of cylinders... 2.00... 0... ee vee vee Lin 27 
Diameter of coupled wheels with 3in. thick tires ... 55in. 
Diameter of bogie wheels with 3in. thick tires 33in. 
Height of boiler centre above rail level ... 6ft. 3in. 


167 tubes 12 B.W.G. thick 
Pitch of tubes 23in. 
Heating surface in tubes 
Heating surface in fire-box ... 
ret hte ety) om 


outside dia. smoke-box end, 1} in. 


875 sq. ft. 

13 ‘87 sq. ft. 
lb. per sq. in. 
4hin. 


Grate area Serre tex 
Working pressure ... ... ... 
Diameter of exhaust nozzle ... 


140 
Exhaust orifice above centre line of top row of tubes 3%in. 


Boiler fed by two Gresham and Craven’s patent No. 8 mm. com- 


bination injectors. 


Capacity of tender tank 1710 gallons 


Coal usually put on tender... ... 0. 0... two tons 
Diameter of tender wheels with 3in. thick tires 374in. 
Weight of engine ready to hook on to train— — ewt, 
ete Ginga 10 7 
Front coupled wheels... 10 15 
Trailing... eae! lene 10 184 
US Se ere ene 
Weight of tender with full tank and two tous coal 
on— tons. ewt. 
Front wheels 6 14 
Middle wheels 7 33 
railing... ... 7 
Total ... 21 (43 


As regards the particulazs ci building these engines, 
the description given already in THE ENGINEER relating 
to the first engine built in Japan, practically applies. 

The frame plates, axles, tires, boiler tubes, plates, bars, 
angles, spring steel, and piping, iron and copper, were 
obtained from abroad, just as therein stated. The domes, 
dome seats, pressure gauges, vacuum brake ejectors, 
vacuum brake cylinders, sight-feed lubricators, and eight 
of the sixteen injectors were the only finished pieces 
from abroad used in the work. Owing to an insufficient 
supply of scrap iron, it was necessary to import a quantity 
of B.B. Staffordshire iron billets, but this in no way 
affected the work. As regards material used in con- 
structing these engines, it was briefly as follows :— 


Boiler shells made entirely of the best Yorkshire iron. 

Inside fire-boxes made of best copper for the purpose, 

Foundation ring and fire-door hole ring made of scrap iron. 

Crown-sheet stays made of best Yorkshire iron. 

Longitudinal boiler stays made of B.B. Staffordshire iron. 

Boiler tubes made of brass. 

All engine axles made of highest quality of axle steel. 

All tender axles made of the best Yorkshire iron. 

Piston-rods and slide bars made of steel. 

All wheels made of B.B. Staffordshire iron mixed with scrap. 

Crank pins made of the best Yorkshire iron, case hardened. 

Connecting and coupling-rods made of the best Yorkshire iron. 

Valve motion made of the best Yorkshire iron or scrap iron as 
convenient, 

All coupled wheel axle-boxes made of gun-metal without loose 
steps. 

Bogie, tender, and Bissel truck axle-boxes made of cast iron, 
fitted with gun-metal steps. 

Tender tanks, side tanks, smoke-boxes, platforms, buffer planks, 
cross stays between frames, intermediate tender frames, 
&e, &c, &c., made of B,B, Staffordshire iron. 


The reason the boiler shells were not made of steel, 
as is now almost universally the case on English rail- 
ways, is that all flanging in the Kobe workshops has at 
present to be done by hand, which necessitates frequent 
heats, and thus renders the use of steel liable to be 
attended with disastrous consequences. 

There has been a general impression that the loco- 
motives said to have been built in Japan have merely 
been erected here from finished parts sent out from Eng- 
land for the purpose. The above detailed descriptions of 
the engines illustrated on another page may serve to 
make it clear that such is not the case. 








POLYPHASE ELECTRIC CURRENTS. 


WE are well assured that many of our readers do not 
clearly understand the meaning of the expression “ poly- 
phase electric currents,” and the age is such a busy one, 
and the engineer finds himself usually so fully occupied 
with the immediate business with which he happens to 
be engaged, that it is scarcely to be wondered at if he finds 
little time for the study of the newest development of 
the art of using electric currents. The use of what are 
now generally known as polyphase currents is compara- 
tively recent; but so long ago as 1891 the great attraction 
of the Frankfort Electrical Exhibition was the trans- 
mission of power from Lauffen on the Neckar to Frank- 
fort by means of triphase alternating currents, and our 
readers will remember that the principal engineers con- 
nected with the design of this plant were Herr von Dolivo 
Dobrowolsky, of the Allgemeine Electricitats Gesellschaft 
of Berlin, and Mr. C. E. L. Brown, then of the Oerlikon 
Works, Switzerland, and now principal partner in the 
firm of Brown, Boveri, and Co., of Baden, Switzerland. 

We think it will be desirable to sketch briefly, and in 
the simplest possible language, the chief features of the 
system, and we may remark that the terms first employed 
to describe the system were ‘“‘ Drehstrom ” in Germany 
and ‘‘rotary current” in England. These terms have 
now been displaced by the term ‘‘ polyphase current.” 

The great discovery made by Faraday that a current 
was generated in a conductor when it was moved in such 
a way as to cut the lines of force in a magnetic field, led 
to the design of a number of different types of machines. 
The alternator was the first type produced, and the 
simple form is still in use in the magneto machine used 
for telephones. 

Fig. 1 shows this simple form. The conductor con- 
sists of a coil of wire, each end of which is fixed to a slip 
ring insulated from the spindle of the machine. 
The magnet may be either a permanent steel magnet 
or a separately excited electro-magnet, according to the 


outside diameter fire-box end, 1#in. 


803 "25 sq. fts 
71°75 sq. ft. 


where the power required is anything beyond a mere 
trifle. It is obvious 
that the direction of 
the magnetic lines is 
reversed during each 
revolution of the con- 
ductor, and the cur- 
rent gradually rises to 
a maximum, then 
falls to zero, and then 
reverses in sign and 
becomes a  maxi- 
mum, passing back 
to zero. The 
changes of sign may 
be represented by a sine curve, as in Fig. 2, for the 
electromotive force is proportional to the sine of the 
angle through which the conductor passes. This would 
be the actual form obtained if the magnetic field were 
absolutely constant, and if there were no disturbing 
effects: the curve obtained, however, from an actual 








Fig. 1. 











Fig. 2 


machine always differs from this theoretical curve, which 
is distorted to a certain extent. The distance from A to 
B is known as a period, and the number of periods per 
second is known as the “ frequency” of the machine. In 
the case of a two-pole machine, the frequency is the same 
as the number of revolutions per second; while in the 
case of a machine having a number of poles », the 
frequency is the number of revolutions per second 
5 thus, if there are twenty poles, ten of 
which are north and ten south, and the machine is running 
at 300 revolutions per minute, or 5 revolutions per second, 
the frequency would be 50. 

In Fig. 2 the ordinates or heights represent the in- 
stantaneous electromotive force, and they may also be 
taken to represent the currents. The portion of the 
curve above the horizontal line would be of positive sign, 
and that below it would be of negative sign; the maxi- 
mum potential would be represented by C D. 

Most of our readers are familiar with Zeuner’s valve 
motion diagram. The same system may be applied to 
show the instantaneous value of the electromotive force 
instead of drawing a sine curve. 

Fig. 3 is such a diagram. A radius bar is supposed to 
travel over the large circle; a small circle is described 


upon each of the vertical 
radii, and the portions 
(Ce 


of the radii cut off by 
Fig. 3. 


multiplied by 


the smaller circle repre- 
sent the ordinates of the 
sine curve, l'ig.2. Going 
back for a moment to 
the alternator, it is not 
necessary that the con- 
ductor should revolve, 
and, in fact, it is now 
more usual in polyphase 
work to cause the field 
magnet to revolve. Fig. 4 
shows such an arrange- 
ment, with only two 
windings on the station- 
ary armature; the current is shown passing from the 
generator to a motor. This machine would give a single 
sine curve similar to Fig. 2. 

Suppose now that between each of these coils another 














Fig. 4 


were placed, this would give two separate alternate cur- 
rents with sine curves differing in phase by 90 deg., as 
shown in Fig. 5, and if there were six coils placed at 








5 


Fig. 


equal distances round the circle, three sine curves would 
be produced differing in phase by 60 deg., as shown in 
Fig. 6. If, now, the number of poles be increased to a 





amount of energy to be got out of the apparatus. In ordi- 
nary practice, of course, the electro-magnet is always used 





multiple of two and the sets of coils correspondingly 
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ee 
in phase, may be obtained. If two separate wi 
used for each set, then six wires would be necessary; he 
by special forms of “linking” this is avoided, and the 
least number of wires needed is three. The two-phage 
system is used at the great Niagara Falls Electricity 








Fig. 6 


Station, but the three-phase system has found great 
favour on the Continent of Europe. 

There are two ways of combining polyphase circuits 
and these may be called star groupings and mesh group. 
ings. In the star grouping the coils in which the current 
is generated are all connected to a point from which they 
branch like a star, Fig.7. Here the arrangement for 
three currents a, b, and c¢, differing in phase, is shown; 


A Cc a 
a c 
b c 
b 
B 


Fig. 7 Fig, 8° 

the current would enter, for instance, from the line wire 
A, pass to the centre, and out by the line wires B and C; 
then it would enter by B and pass out by A and (, and 
soon. In Fig. 8 is shown a different arrangement, which 
may be called the mesh grouping, for three currents, «, b, 
and c. Here the coils generating the power form a tri- 
angle joined to the line wires at the corners. 

It will now be seen that we have a case of three-wire 
distribution by alternating currents which differ in phase. 
In order to appreciate the various electro-motive forces 
which at any instant are present in each of the wires, the 
employment of a diagram similar to that of Zeuner before 
alluded to is perhaps the simplest solution. 

Fig. 9 represents a circular piece of card, with two 
circular holes in it. Behind the card is supposed to 
revolve a three-armed figure, centred on the centre of the 
card, the arms being lettered respectively a, b, and c. 
The portion of each arm visible through the circular 
orifice at any instant represents 
graphically the instantaneous value 
of the electro-motive force in that 
particular wire, and the sign of the 
electro-motive force is positive if 
it is above the horizontal diameter 
of the circular card and negative 
if below it. If the current curve 
be in step with the electro-motive 
curve, that is to say, if the sine 
curves for current and for volts 
coincide, then the uncovered por- 
tions of the lines in Fig. 9 represent also the instan- 
taneous values of the currents; but if there be inductance 
on the line, the current curve will lag behind the volt 
curve, and if there be capacity the current curve will lead 
the volt curve in phase. The case in which the current 
curve is lagging behind the volt curve is shown in Fig. 10. 





Fig. 9. 
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Fig. 10 


The dotted curve V represents the volts, and the full-line 
curve C represents the current. 

The great advantage of the polyphase system over the 
monophase or ordinary alternating system is that motors 
will start with the full load on; the armatures may be 
stationary, and there are no commutators. Of course, 
the field magnets require to be excited, and this may be 
done by an independent direct-current dynamo, and the 
current from the latter machine must be led to the alter- 
nator in some way or other, either by slip rings or by 
means of a travelling metallic band; but this current is 
small and gives no trouble. 

As the copper conductors for the various systems of 
supply form one of the chief elements of cost, a com- 
parison has been instituted by Mr. Goerges in a paper 
read before the Elektrotechnischen Verein, in which he 
points out the great advantages to be obtained by reduc- 
tion in the cost of conductors. He gives the following 
data for weight of leads for equal power, drop, and 
voltage :— 


For single phase, two wires... 6s. ese eee oes 100 
For single phase, three wires (assuming the third ,. 
wire half the section of the others)... w. 81°35 
For two phase, four wires... ... 0... 0. eee one 100 
For two phase, three wires (reckoning the voltage _ 
between lines and common return)... ... ... 728 


For three phase, three wires(mesh) .... «.. «.. 40 
For three phase, four wires (neutral wire from 92 


common junction) 


A mechanical illustration will perhaps assist some of 
our readers in the comprehension of the advantages of 
the three-phase system. It may be compared to the 
arrangement of a steam engine with three cranks, which, 





increased, three separate sets of currents, differing 60 deg. 





of course, permits starting in any position; whereas the 
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monophase system may be compared to the arrangement | 
of a steam engine with only one crank, and therefore 
having dead points. 

If our readers desire further information on the subject, 
we should recommend them to study Prof. 8. P. Thomp- 
son's book entitled ‘‘ Polyphase Electric Currents and | 
Alternate Current Motors,” and the various papers which 
have been written upon the subject by Messrs. Fleming, | 
Kapp, and Blakesley. 








U.S MONITOR PURITAN. 

_WirH the commissioning of the Puritan in December, the | 
United States fleet of modern and modernised monitors was 
swelled to six, and of the fleet this craft is the largest and | 
most formidable of her class. The principal dimensions and | 
general features of the fleet are given in the table on p. 287. | 
an Puritan to-day represents the intermittent labour of | 
an”, odd years. The original Puritan—a vessel of 
a 3) tons measurement—was a double-turreted monitor of | 
: amar design, and, by contract with him in 1862, was 
rs stantially finished when work was stopped in 1864. Fail- 
: g to Secure appropriations for new vessels, Secretary Robe- 
on determined to complete those on hand unfinished, and 
Pa & very free interpretation of the term “repair,” the 
th oo with several others of like type, was broken up and 

€ keel of a new and larger craft laid in 


this vessel being awarded to the well-kn 
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John Roach—the pioneer builder of our new service, who 
received the dismantled original in part payment for the 
new ship. In turn, that craft was never finished as planned ; 
and not till the successive Acts of Congress of 1885, 1886, 
and 1887 made provision for her completion was the vessel 
strictly modernised and designed as she is to-day. Excepting 
the iron hull and the engines of the second Puritan, the 
present ship is thoroughly recent, and in the matters of 
armour and guns is decidedly up to date. She is 289ft. Gin. 
long, has a maximum beam of 60ft. 1jin., and draws 18ft. of 
water upon a displacement of 6060 tons. 

Her engines—one for each of her two 15ft. screws—are of 
the horizontal compound type, with cylinders of 50in. and 
8G6in. diameter, a stroke of 42in., and a turning speed of 


| sixty-five revolutions a minute when developing an indicated 


horse-power of 3700, and producing a speed of 12-4 knots an 
hour. Steam, at a working pressure of 80 1b., is supplied by 
eight large single-ended boilers, arranged like the engines, in 
one compartment; and forced draught will be provided by 
blowers exhausting directly in the ashpits, and not into a 
closed fire-room. With the prospect of a temperature of 
something like 150 deg. Fah., anything that will lighten the 
conditions common to forced draught will prove vital to the 
efficiency of the vessel, and to that end extensive means of 
ventilation promise to make the stokers’ task one of com- 
parative comfort. 


From stem to stern the vessel is belted by a band of nickel- 


steel armour 5ft. 7in. wide, 3ft. Gin. of it being below the 
water-line. For a distance of 160ft. amidships—the region 
1875—-the work on | occupied by the machinery, magazines, and turret engines— 
own shipbuilder | this armour has a maximum thickness of 14in., tapering 


from a point 1ft. below the water-line to 6in. at the armour 
shelf. For 20ft. forward and abaft this length the armour 
has a maximum thickness of 10in.; the remaining armour, 
running thence to the stem and the stern, being 6in. thick, 
On top of this belt a flat deck of steel 2in. thick is placed, 
and on top of that the usual planking. This deck-plating is 
deemed amply sufficient to meet the danger of plunging shot 
under the probable conditions of fighting. About the engines 
and boilers is stowed the coal supply of 410 tons, yielding 
added protection to the vitals; and between the armour 
backing and this coal is a passageway on each side of the 
ship, forward and aft. Thus, communication can be had 
from one part of the vessel to another without mounting to 
the main deck and down again, obviating exposure either in 
bad weather or when under fire. 

The main battery consists of four 12in. breech-loading 
rifles, housed in two Hichborn barbette turrets. These guns 
train through arcs of 280 deg., the turrets describing the 
complete radius in a minute’s time, and can concentrate 
their four shots on either broadside upon a point but a trifle 
more than a boat’s length away. The turrets, which are of 
Harveyised steel, are Sin. thick, and revolve within nickel 
steel barbettes 6in. heavier, behind which are sheltered the 
loading and turning mechanisms. These barbettes are 
water-tight, and the effective fighting freeboard of the ship 
may be measured by their height, 7ft. above the water-line. 
The turrets are handled, the ammunition is raised, and the 
guns are loaded by hydraulic power, at a working pressure 
of 600 1b. to the square inch. 

The secondary battery is composed of six 4in. rapid-fire 
rifles and six 6-pounder and two 1-pounder guns. The 
4in. guns, three on either side, are mounted on the super- 
structure deck, and are protected by fixed segmental shields. 
The 6-pounders and 1-pounders are placed on the hammock 
berthing and the bridges. The 4in. batteries are supplied 
by two electrical ammunition hoists, one on each side, with 
a capacity of eight rounds a minute from each hoist. With 
a supply of sixteen rounds a minute for the engaged side, 
the service working speed of the guns is more than provided 
for. The ammunition for the 6-pounders and 1-pounders 
will be passed by hand and raised by whips. The conning 
tower, of 10in. steel, lies just below the pilot house and 
abaft the forward turret; and the voice pipes, wires, &c., are 
led below through a 3in. tube of steel. 

The main ventilator and the smokestack are protected for 

several feet above the deck by 6in. armour, and such hatches 
that may not be closed in action are covered by heavy steel 
gratings. The captain and senior officers will be quartered 
in the superstructure, while the rest of the complement of 
230 persons will be housed forward and aft on the berth deck. 
The vessel will be lighted by electricity, and ventilated by 
numerous blowers, while the double bottom and the water- 
tight compartments are under the control of an efficient 
pumping system. With her bunkers filled, the craft should 
be able to steam, at a cruising speed of 8 knots, from Port- 
land, M., to New Orleans without exhausting her supply; 
and her moderate draught, 18ft., would ensure her service 
in the shallow waters of the Gulf of Mexico, where she could 
enter any harbour of importance, besides presenting an 
offensive front denied other vessels of less power but greater 
draught. 
As a means of harbour defence we have in the Puritan a 
most effective craft, and against anything that might assail 
her she can bring ample means of protection and powerful 
instruments of retaliation. In her heavy armour, great guns 
of wide range, and moderate target for a foe, she is the ideal 
coast-fighting smooth water craft. In a moderate sea she 
would be a fair gun platform; but while thoroughly sea- 
worthy under any conditions, her quick but unlaboured rolling 
from side to side in six seconds would render her unservice- 
able in weather otherwise suited to vessels of less metacentric 
height and greater freeboard. 








THE INTERNATIONAL GEOLOGICAL 


GRESS, ST. PETERSBURG, 1897. 

Tus important international institution is to hold its seventh 
triennial congress in St. Petersburg this year. The previous 
sessions have been: Philadelphia (inaugural), 1876; Paris (first 
congress), 1878; Bologne, 1881; Berlin, 1885; London, 1888 ; 
Washington, 1891; and Geneva, 1894. And in each country 
special endeavours have been made to make the reunion as 
interesting and as agreeable as possible, extending to visiting 
members every facility for studying the prominent physical 
and geological features of the country they were visiting ; 
and it seems from the circular now before us—in French, 
not Russian—that the Russian hosts are not going to be 
behindhand in extending to their scientific visitors from 
abroad the privilege of visiting the interesting geological dis- 
tricts of the European portion of their extensive empire; in 
fact, they issue a remarkably enticing programme. 

The actual congress is to take place at the Imperial 
Academy of Sciences, St. Petersburg, from the 29th August to 
the 4th September—17th to 23rd August, O.S. The questions 
to be discussed have not yet been decided upon, but what- 
ever they may be, a room will be set aside for an exhibition of 
geological maps, profiles, books, collections, instruments, &c., 
and arrangements have been madeso that all objects intended 
for this exhibition, and addressed ‘‘ Russia, St. Pétersbourg, 
Exposition du Congrés Géologique International,” will be 
delivered at St. Petersburg without being submitted to any 
Customs inspection, and will be unpacked in the presence of 
a delegate of the organising committee. Furthermore, such 
instructions have been given to the Russian representa- 
tives in foreign countries, that on presentation of the 
card of membership the visa of passports will be facili- 
tated, and, moreover, the same card shown at a Russian 
port or frontier will render the customs inspection as 
easy as possible. Then, again, all geologists who have 
paid their subscription will obtain a non-transferable ticket, 
giving them the right to travel first-class on the Russian and 
Finland railways free of cost. Taking into consideration 
that these tickets must be prepared and distributed betimes, 
the organising committee ask those persons who are desirous 
of taking part in the congress to forward their subscription 
before the 27th of this month (15th O.S.). The subscription 

for the seventh congress is fixed at 10s., and should be sent to 
the treasurer, Mons. A. O. Michalski, géologue du Comité Géo- 
logique— Comité Géologique, St. Petersbourg, Wassili Ostrow, 

4me Ligne, No. 15. Every member of the congress will receive 
in due course the printed transactions of the seventh session of 
the international congress. The excursions arranged, both 

to precede and succeed the meeting, include a visit to the 

Urals, or to Esthonia, or to Finland, before the meeting, and 

to the Caucasus and Crimea after the meeting. 


CON- 








The excursion to the Urals.—Participators are to assemble — 
at Moscow on the 29th of July (17th O.S.), or:those desirous 
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(For description see page 285) 


ARMOURED VESSELS—DOUBLE TURRETED 























| Ship fully equipped | |Max'mum 
ready for sea, all stores on board. | | draught 
| Normal coal supply. Speed Maxi- | ar a | 5 = = 
| . eae ee | ae” mum jperinch ~ lowes’ 
Te Rig By whom and where Condition of ‘ines alt malta | cect indi- |immer- — Bunker | point of 
Name Type 1B built or building. service. Length py. Dis- ype — ver | cated | sion at | iy, |capacity keel. Ship 
on load ermine Mean place oar horse- | normal |“ PPYY:| , | Teady for 
water draught ¢ | * | power. \draught | ' sea 
line,  Preadth|/“™""8"") ment. E maaan nacmeers 
full. 
—— ft. in. ft. in. | ft. in. tons. tons. | tons. | ft. in. 
nitrite ..|fron low freeboard coast | One military Harlan and Hollings- |North Atlantic station 259 6 | 55 10/14 6)| 3990 | 'I'win-screw inclined | 10°5 1600 | 27°67 250 | 250 14 7h 
Amp) | defence monitor, Two mast. worth, Wilmington, Del. compound 
| steel barbette turrets. ; Mae i 
‘ntonomoh ..|[ron_ low freeboard coast Do. John Roach, Chester, Pa.| In ordinary, League | 250 6 55 10 14 6) 38990 | Twin-screwinclined | 10°5 1426 27°67 250 269 15 0 
ae | defence monitor. ‘Two Island, Pa. compound 
| compoundarmourturrets. : : | a ; az 
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to foregather on the 5th of October (23rd September, O.S.), 
and the excursions will close. 

A guide of the excursions is now being printed, with a 
geological map of Russia in Europe, on a scale of gy) 505; OF 
150 versts, about 100 miles, to the inch, and numerous 
special maps, profiles, and figures. Members of the Congress, 
by the payment of 10f., or 8s., will be able to obtain a copy 
of this guide as soon as it appears, that is to say, at the latest 
at the end of April. 

The organising committee have made the utmost endea- 
vours to diminish the cost of the Ural excursion, and have 
fixed the price at 150 roubles (400f., £16), which includes 
food and all from the departure from Moscow to the return 
to St. Petersburg. They have only been able to fix it at such 
a remarkably small sum owing, firstly, to personal support 
given to the congress by his Excellency A. Yermoloff, the 
Minister of Agriculture and of the domains of the Empire, 
to whose department the Russian Geological Survey belongs ; 
and then also to the proprietors of works and to the executive 
of the district in which the works are situated, as well as to 
the courtesy of the authorities in some of the towns on the 
route of the excursion, all of whom have voluntarily pro- 
mised abundant hospitality. 

The cost of the excursion in Esthonia will amount to 
50 roubles, 135f., or £5 8s. 
ry Finland excursion will cost 50 Finnish marks, 50f., 

2) 

The cost of the grand general excursion to the Caucasus 
and Crimea after the Congress will amount to 250 roubles, 
665f., or £27; exclusive of the excursion to Ararat, to 
Mamisson glacier, to Elbourz, and from Yalta to Sebastopol 
by Bakhtchissarai. These cost in addition respectively | 
100 roubles, or 270f., or £10 16s.; 45 roubles, or 120f., or 
£4 16s.; and 15 roubles, or 40f., or £1 12s. for the last | 
two. But those who only participate partially in the general 
excursions need only pay for their period of participation at 
the rate of 8 roubles, 21f., or 16s. 10d. a day. 

_ With regard to the sums quoted, the Committee of Organisa- 
tion add that in case the expenditure is found to be less than 
quoted, every excursionist will receive his share of the surplus | 
after the auditing of the accounts. 

The president of the committee is Mons. A. Karpinsky, 
and the general secretary Mons. Th. Tschernyschew. 


or 














THE PARIS METROPOLITAN RAILWAY. 


sane antagonism of the Municipal Council of Paris to the 
the construction of a metropolitan railway has led people to 
believe that the members of that body have opposed the 
schemes, not because they did not approve of the details, | 
but because any underground railway whatever was repug- | 
- to them. When, therefore, the plan which was sanc- 
loned by the Chamber of Deputies a couple of years ago, and 
8pproved by all the engineers, suffered the same fate as the 
Previous schemes, it was feared that the idea of building a 
Metropolitan railway would be abandoned altogether. The 
F sar however, has now been once more revived, and 
: ere 1s some ground for believing that the Municipal Council 
8 npay anxious to see the work of constructing the railway 
a in hand. Havi g refused to adopt any of the schemes 
reshape gauge railway submitted to it, the Council has 
hesté — scheme drawn up on its own account, but it has 
- ated to bring it forward pending the negotiations that 
re In progress with the omnibus company. The Council 


pip 9 overlook the fact that during the next three years 
pst expansion must be given to the transport facilities 
in order to cope with the enormous traffic 





Within the city, 





during the period of the Exhibition, but it hoped that this 
would be done in a large measure by the existing transport 


pany, however, there is a good deal of friction, arising out of 
the refusal of the former to guarantee the repurchase of the 
concession ; while the omnibus people have a further griev- 
ance through the Council according the right to another 
company, contrary, it is alleged, to the terms of the mono- 
poly, to lay 
République to Belleville. 
prepared to carry out an extensive system of mechanical 
road transport if it were given satisfaction on these two 


monopolies. Between the Council and the omnibus com- | 


of the lines, the building of the stations, and the superstrtic- 
ture generally, are to be done by a company. 
In performing this work the streets and thoroughfares aré 


| not to be disturbed. From the date of the concession a com: 


| pany must be formed within six months with a capital of at 


least 25,000,000f., and the various sections mentioned above 
| must be carried out one after the other, beginning with the 
| Berlier tube. The concession is fixed for thirty-five years, at 


down a cable tramway from the Place de la | the end of which time the Municipal Council will have the 
The company said that it was | option of taking it over without payment of indemnity. 


| During this period the company will be authorised to charge 
| 20 centimes for any distance over the lines, and of this sum 


points, but it does not appear that the Council is ready | 5 centimes will go to the town of Paris. The revenue from 


to come to terms. 


Whatever may be the ultimate | this source will be used for repaying the loan raised by the 


issue of the dispute, it is evident that the munici- | town for the underground works. 


pal authorities are no longer disposed to rely solely | 


While the general plan of the railway is approved of, in 


upon the numerous omnibus and tramway extensions being | that it will serve the most populous centres of the city, and 
carried out in Paris, and are anxious to settle the question of | especially the central markets, which are at present cut off 


the Metropolitan, according to their own lights, as speedily as 
possible. A plan was approved of by the Council in December 
last. It is now being presented for the consideration of the 


public, who are invited to give their opinions upon the pro- | 
So far as the main features are concerned there is | 
very little change upon the former schemes, but there is a | 


posal. 


reservation that the lines are to be narrow gauge and worked 


by electricity. This is being severely criticised by engineers, | 


who doubt whether under these conditions the Metropolitan 
is at all feasible. 


gauge. This it did for several reasons. It preferred to have 
a monopoly of the Metropolitan, and refused the assistance of 
the railway companies, who had expressed their willingness 
to carry out a large part of the work at their own expense, 
the Nord and the Est, for example, being particularly 
desirous of extending their lines to the central markets. Nor 
did the Council approve of the idea of the Metropolitan being 


utilised to facilitate people living outside the city, and thus | 


escaping the octroi; and with a view of keeping it distinct 
from the main and local lines, it decreed that the Metropolitan 


but electricity is also being questioned, and it is pointed out 
been found practicable for the Metropolitan railways in 


London, Berlin, and New York, it is hardly likely to have 
much better results in Paris. 


In all the previous schemes the Council | 
has strenuously opposed the idea of employing the normal | 


| was to be narrow gauge. The wisdom of employing nothing | 


from all kinds of rapid communication, the financial side of 
| the scheme is subjected to criticism, as it is held that with 
| electric traction the company will never be able to cover 
the cost of working. In presenting the scheme to the 
Municipal Council, M. André Berthelot made use of the fol- 
lowing argument :—With an average of twenty trains of four 
| carriages each way every hour, there will be 2,500,000 
kilometric places, and admitting that each traveller rode 
six kiloms., there would be accommodation for 400,000,000 
passengers a year, so that it would only be necessary to carry 
a fourth of this number to cover the expense of working, &c. 
According to M. Huet, the Director of Public Works in Paris, 
however, the cost of running an electric train of four car- 
riages and 176 places would be 1f. 25c.a kilom., and even 
1f. 50c. with the general expenses, so that the cost of work- 
ing 2,500,000,000 kilometric places would be 21,250,000f. A 
| return to the company of 15c. upon 100,000,000 passengers, 
fixed by M. Berthelot as a minimum for profitable working, 
would be 15,000,000f., so that the company would actually 
| find itself with a deficit of 6,250,000f. To cover the cost of 
working 140,000,000 passengers would be required, while to 
secure a reasonable profit upon the capital invested by the 


| company, it would be necessary to have 160,000,000 passengers. 


| that if, after the most searching inquiry, electricity has not | In its anxiety to secure a monopoly of the affair, the 


| Municipal Council seems to have adopted anything but an 
| economical plan, and had this body availed itself of the 
| assistance of the railway companies, it would have incurred 


The scheme comprises seven lines or connections as | 10 expense, and would presumably have acquired very large 


) follows :—The Berlier tube from the Porte Vincennes to the | profits. M. Berlier, for example, offered to construct the 


Porte Dauphine; a circular line following the outer | tubular tramway without any expense whatever to the city, 
boulevards; lines from Porte Maillot to Ménilmontant ; | and after at first approving of this proposal, the Council has 


ous projects submitted during the past twenty years for | from Porte Clignancourt to Porte d’Orleans ; from Boulevard | now taken the work entirely out of his hands, and incor- 
de Strasburg to Pont d’Austerlitz ; from Cours de Vincennes | porated it with the Metropolitan. 


It remains to be seen 


to Porte d’Italie, by way of Pont de Bercy; and a future | whether the public will sanction the plan as submitted by 
line along the Seine from Place Valhubert to Quai de Conti. | the municipal authorities, and whether any part of the work 


All these lines will, of course, utilise the inner circle or 
transverse railways, with short branches to the various 
termini. The total length of these lines will be 63412 kiloms., 
of which 40°339 kiloms. will be underground, 11-725 kiloms. 
cuttings, and 10-847 kiloms. embankments or viaducts. The 
number of stations on the first six lines will be 118, of which 
70 will be underground ; they will be placed at distances aver- 
aging 500 metres. The cost of the undertaking is estimated 
at 184,500,000f., which represents an average of 2,930,740f. a 
kilometre. The line to be constructed later on from Place 
Valhubert to Quai Conti will cost another 10,000,000f. The 
minimum number of trains running daily each way is fixed at 
135; the carriages may be either self-propelled or drawn by a 
locomotive, but, in any event, a single train must not be com- 
posed of more than six carriages, and the speed must not 
exceed 36 kiloms.an hour. The Council proposes to carry out 
the underground work itself by means of a loan, and the laying 








| 





| will be ready for the Exhibition of 1900; 








THE regulation of 1893 for the construction and work- 
ing of steam tramways in the Island of Java, giving to companies 
greater liberty, led to the promotion of several ‘‘ economical ” lines 
under the name of steam tramways, which are constructed so that 
the rolling stock of the State railways can circulate upon them. 
These economical railways, of which 201 miles are in course of con- 
struction, will cost £4466 per mile, including the rolling stock. 
The type of rail adopted is that used on the State railways, 
weighing 52 Ib. per yard, and having a length of 33 °46ft. Accord- 
ing to the Railway News, the gradients are not steeper than 1 in 
200, and the lowest radius for curves is 74chains. The locomotives 
are of the six-wheels coupled type, and weigh 21 tons in service, 
The regulation allows a train length of 131 yards—corresponding 
to a weight of 200 tons—a speed of 154 miles an hour along the 
roads, and 25 miles an hour along the other portions, 
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PARTIALLY - IMMERSED SCREW PROPELLERS 
FOR CANAL BOATS; AND THE INFLUENCE 
OF SECTION OF WATERWAY. 

By Mr. Henry Barcrort, of Newry.* 


THE discussion which followed the reading of the author’s former 
paper on ‘‘ Twin-Screw Propellers with Adjustable Immersion, fitted 
on Canal Boats,” at the Manchester meeting of this Institution in 
1894, seemed to indicate that a somewhat fuller consideration of 
the principles involved in the action of these partially-immersed 
screw propellers might be of interest to the members, in connec- 
tion with the experience resulting from his further experiments on 
this subject, and from his observations on the influence of section 
of waterway upon the progress of canal boats. 

Action of screw propeller.—In all screws, considered apart from 
friction, two efforts—propulsive and rotary—are dividing their 
share of the power between them in unequal proportions ; so much 
so that in an even-pitched screw, where the angle varies over the 
whole radial length of the blade, the loss due to the effort of rota- 
tion becomes very great over that part of the blade which is in- 
clined at an angle of more than 45 deg. to the beam of the vessel. 
When this angle is exceeded, in all probability the power absorbed 
by rotation is even greater than that expended in forward or pro- 
pulsive effect. Applying this reasoning to the blades of the 
partially-immersed propellers employed by the author, which are 
so made that no part of their surface exceeds this angle of 45 deg., 
it is submitted that a greater percentage of efficiency is obtained, 
as represented by the ratio of thrust to rotary resistance, than 
with an ordinary screw, in which a considerable area of blade near 
the boss has an inclination greater than half a right angle. 

In all ordinary screws, therefore, the effort of rotation absorbs a 
great amount of power. Moreover, the lower half of the propeller 
moves laterally against a greater head of water than the upper 
portion during rotation ; it consequently meets with greater resis- 
tance each time a blade passes the bottom centre. This, the 
writer thinks, cannot fail to have a lateral effect on the ship. If 
proof were needed, it is afforded by the fact that, with the ordi- 
nary single central screw, the ship’s head would turn to the right 
if the screw revolved in its upper half to the left, and vice versd, 
unless the helm were kept over at an angle sufficient to counteract 
the lateral influence. It is said that steamers have lately been 
built, including the Umbria and Etruria of the Cunard line, with 
the main shaft some inches out of the centre, on the side opposite 
to that towards which the screw revolves in its upper half ; and 
that in these vessels the helm is carried more nearly amidships for 
going right ahead. 

In the case of the partially-immersed propellers, where the 
upper half is out of the water, their steering influence is much 
greater, although up to a certain speed no loss of power in addi- 
tion takes place ; and in order to neutralise the lateral effect of 
each singly, and to carry a midship helm, the twin propellers being 
right and left-handed, it is necessary in a boat of 60ft. length and 
15ft. beam to place the propellers about 34in. out of the centre, 
instead of only about 18in. as is assumed in the case of the wholly- 
submerged screw. This explains the seeming anomaly of a pro- 
peiler, placed so far from the centre line of the boat, having no 
influence on the steering, as is found to be the case when only one 
of the partially-immersed twin screws is in action. Ina recent 
experiment with ,the lighter Agnes, one of the twin propellers 
was taken off and left behind on the quay ; and it was found that 
the vessel propelled by the other, which was 34in. out of centre, 
made a perfectly straight course, the tiller being left free without 
a hand upon it ; thereby proving that each propeller, when out of 
centre to that extent, is in itself absolutely neutral as regards 
steering. 

Size of Screw.—The foregoing considerations will also help to 
explain the desirability of having a screw in this instance of large 
diameter in proportion to the boat. By means of large diameter 
the advantage can be gained of a slow speed of revolution, and at 
the same time a small angle of blade suffices to give the desired 
pitch. The large diameter also enables the large blade to be stopped 
or cut off as soon as the angle reaches 45 deg., while yet retaining 
blade surface enough for operating on a sufficient body of water to 
minimise the slip, which is so excessive in a small screw of high 
velocity when driving a slow and heavy boat. The advantage 
claimed for the large diameter is illustrated by the use of snow-shoes, 
which enable a man to walk on snow with only ordinary exertion ; 
whereas with common boots his feet would sink at every step, and 
the labour of walking would thereby be greatly increased. Another 
illustration is afforded by the use of whee!s with broad rims for moving 
heavy loads on soft ground; with sufficiently broad wheels one horse 
would do as much work on soft ground as two harnessed to a wagon 
having wheels no broader on the rim than those of a brougham. 
This reasoning would not apply to ordinary steamers,;where the 
screw-blade area is proportioned tothe mass and velocity of the boat ; 
but in a canal the water is usually so shallow that a screw must 
necessarily be of comparatively small diameter if wholly submerged. 
The large screw has the additional advantage of not causing any 
wash ; and thus propellers can be employed in cases where canal 
banks are soft and easily damaged. 

Section of waterway.—A vessel moving freely in open water may 
have an average amount of slip ; but should she enter upon a con- 
fined section of her water progress becomes slower, notwithstanding 
that the propellers may be making almost as many revolutions. The 
retarding influence increases as the section of the water diminishes, 
until the way of the vessel may be completely stopped, and she 
may even commence to go astern instead of ahead, while the pro- 
pellers are still continuing to revolve in the same direction for 
forward progression. Here the difference between the progress 
and the pitch multiplied by revolutions cannot be described as slip, 
unless the meaning of the word is much more extended than that 
entertained by the most nautical authorities, 

If a ship were passing through solid matter in the manner of a 
plough, the displacement of the ship would be apparent by the vacant 
space left behind. Ina confined waterway, however, as the ship 
proceeds, the water in front passes astern, and so at slow speeds 
no vacancy or even depression can be noticed. If it were necessary 
to demonstrate this, it can be done by putting a float on the water 
with a sinker attached, and, when a boat passes a confined section, 
observing the speed at which the float and sinker pass an object 
on shore on their way sternwards It will be found that in propor- 
tion as the section of waterway is smaller, the speed of the float 
will increase, This experiment, which can be tested any day when 
a barge is moving in a narrow canal, proves the existence of an 
induced current sternwards as the boat proceeds, In this current 
the barge floats, and is carried with it in a backward direction, 
just as she would be if stemming or ascending the current of a 
river, or if moving against the tide in an estuary, In order, there- 
fore, to understand the decline in progress of a boat when in a 
narrow waterway, it is necessary to realise that this current of dis- 
placement is passing sternwards, and that, as the boat floats in the 
current, she must be subject to its influence, and must be carried aft 
bodily at its velocity. Her progress through the water may remain 
as in open water, or nearly so; but her progress over the ground 
will be no more than her open- water progress minus the 
velocity of the induced-backward current. The apparent slip in 
this case is, first, slip as it oscurred before entering the narrow 
section, and susie, the velocity of the displacement current, 
which will vary in proportion to the difference between the cross 
section of the boat and the cross section of the waterway. In most 
cases also a further decline of speed results from the diminished 
rate of revolution of the screw. ‘These considerations show how 
impossible it would be to obtain high velocity in a narrow channel 
with a large boat, no matter how effective might be the mode of 
traction or propulsion ; and nomore can be done than to diminish by 
suitably-proportioned propellers the losses of every kind when in 
open water, so that on entering narrow sections no more loss may 
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be sustained than the direct and inevitable loss resulting from 
the induced-sternward current. 

It may thus be seen that slip as generaily understood may be but 
little increased by contracted cross section of waterway, although 
the apparent slip may be great, owing to the vessel being carried 
backwards in her own displacement current. It is only in narrow 
channels that this current is strong and unmistakeable ; but it is a 
question at what proportion of cross section of vessel and cross 
section of waterway it practically ceases. So far from ceasing 
altogether, is it not possible indeed that it may exist even in open 
water, and thus may occasion part of the loss usually attributed to 
the thrust of the screw acting on a yielding substance and driving 
water astern? It is true that next to the skin of the ship there is 
a thin frictional current set up, travelling with the vessel ; but like 
the vessel itself it is within the greater current outside, and must 
be carried bodily sternwards with the motion of the water in which 
it is contained. 

On some shallow canals ordinary screws have lately been intro- 
duced ; and it is not uncommon to find that, when the pitch 
multipliéd by the revolutions gives, say, ten miles per hour, the 
speed of the boat when towing is only three miles per hour, and 
with the displacement current added a speed of not more than 
four or four and a-half miles per hour is accounted for. The 
velocity of the displacement current cannot at present be estimated 
with exactness, so far as the writer knows, for it varies so 
much with the sectional form of the canal ; but a sufficiently 
near approximation can usually be made. The question of most 
consequence in the present connection is, what becomes of the power 
represented by the difference between the ten miles per hour of the 
screw, and the four to four and a-half miles per hour made up by 
adding together the speed of the boat and its displacement current?! 
Part of the loss, and perhaps a considerable part, may be accounted 
for by the violent rush of water which shoots away from the screw, 
the loss from this cause being in a certain proportion to the velocity 
of the current. But even if the screw could be expanded on entering 
the narrow section, so that the water in its wake should travel aft 
no faster than previously, there would still be a loss which would 
increase with the diminution of water section. This loss may be 
explained as follows. The displacement current passing sternwards 
can derive its motion only from the influence of gravity; that is to 
say, a head of water must be created in front of the boat by the 
propelling power, and the velocity of the current sternwards will vary 
with the head which may be so created. ‘Thus the sources of loss 
of power, or of seeming disappearance of power, are twofold :—The 
creation of a head of water in front of the vessel; and the friction 
produced by the sternward current which is kept in motion by this 
head, 

The new partially -immersed propellers are of such large 
diameter and area in proportion to the power that under similar 
circumstances the thrust wave following the boat is practically nil, 
because the abutment of wateracted upon is so large that it refuses 
to move away backwards, and the power is exerted almost wholly in 
pushing the boat forwards, This is the explanation of the observed 
fact that no perceptible wash or wave from the thrust current can be 
detected on the bank when the adjustable twin propellers are at work. 
It also explains the observed fact that the horse-power developed by 
the engine is almost wholly accounted for by the sum of the speed 
of the displacement current added to the speed of the boat. Finally 
it explains why, with the twin screws of large area and partially 
immersed, whereby the surface portion of the water is chiefly acted 
upon, no depression of the stern takes place, and consequently no 
loss of carrying power arises from this cause ; because in most 
canals the boats carry as much as the depth of water will permit, 
and if a drop of 6in. had to be allowed for, it would mean 
many tons less than if no such allowance had to be made. 
Independently, the captain of a steam barge with ordinary screw 
on an English canal tound that the stern sank as much as Din, 
when plying with a full load in shallow water. On another 
English canal the screw steamers when towing cannot carry more 
than about 22 tons, while the barges they tow, of the same size 
and build, carry 40 tons. Allowing nine to eleven tons for 
machinery and coal, the reduction of carrying power by depression 
of the stern would appear to be from seven to nine tons. On the 
contrary the Newry, with her large propellers partially immersed, 
has passed through the Newry Canal when drawing lin. more than 
the draught permitted and more than horse boats passing through 
on the same day. The excess of draught was an accidental 
occurrence, owing to her having started from Belfast for her trip 
before the water level had fallen in the canal. 

The influence of section of waterway is illustrated by the follow- 
ing analysis in Table I. of No. 10 voyage of the Ulster in October, 
1893, through the Newry Canal from Newry to beyond Portadown, 
a distance of approximately 37,460 yards or 21°3 miles, with a 
cargo of 34 tons. Her draught forward was 4ft. 4in., aft 4ft. 5in., 
and immersed section 46 square feet. Her propellers, of 4ft. 10in. 
diameter and about 5ft. pitch, were immersed 3ft. deep, from the 
surface of the water down to the bottom of their circumference. 
Each of the fourteen stages given in Table I. has practically a 
different sectional area. From the time occupied in each succes- 
sive stage has been calculated the time that would have been spent 
on whole journey of, say, twenty miles, provided the speed had 
throughout been the same as in the several stages. ‘The sectional 
area of the water in the canal at Moyallen, between locks 13 and 
14, was 180 square feet, giving a ratio of 3 of water to 1 of boat, 
and here the speed attained was two milesan hour. At Carumeen, 
between locks 5 and 6, with closely the same nominal water 
section, a deduction of 40 square feet must be made for the water 
being at the lft. below the ordinary level, as was the case also in 
some other stages; and 23 square feet must also be deducted 
for weeds, leaving a net section of 119 square feet, and 
a consequent ratio of only 14 of water to 1 of boat. Here 


TABLE I,—.Vo, 10 Voyage of Steam Lighter Ulster in Newry Canal, 
October, 1893, 


| Pro- 

















Spee 
Epeed. pellers. 
; | | | Time 
Stage ; : | | 33! 
numbers and names Time. Mean | “4 gs 3S 
of locks. *| Per | Per | ins, \eale 8 
min't’|hour |"? 3g | 2 te 
| li 
mB, 
No. Name of lock. No. | Min. Yards |Yards|Miles|Hours Rev) Per 
j icent 
8, Bishop's Leck .. to 4 21 | 1210; 574 |1°96) 10 | 
4, McGurgan’s .. .. to 5 14 770 | 55 {1°87} 103 
5, McKnight’s .. .. to 6 58 1833 , 314 )}1°08| 184 46 | 61 
6, Dickson's oats Re 55 1540 | 28 |0°95! 21 46 | 68 
A ee ae 60 | 2420 | 404 }1°37| 144 
8,Ainsley’s.. .. .. to 9 | 50 | 3080] 614 | 2°10 9% 
9,Gordon’s.. .. .. to 10 40 | 2200) 55 |1°87| 103 | 
10, Hall’s .. .. .. toll | 28 | 1955| 54%/1°86| 104 
11, Poyntzpass .. .. to 12 | 182 | 6270! 474!1°62| 124 48 | 44 
12, Hunter’s.. .. .. to 13 52 | 2530 | 484 | 1°66] 12 | 
13, Madden... .. .. to 14 | 98 | 5882] £44 /|1°S85| 103 | 49 | 87 
14 to Whitecoat (river) | 37 | 1760 | 474 | 1°62] 124 | 
Whitecoat to Portadown .. 23 | 1980 | 86 | 2°93 6% | 52) 6 
Portadown to Pottery .. .. 55 5280 | 96 | 3°27 6 fs | 4 





the speed fell to only one mile an hour. Jt is difficult to be exact 
in the measurement of the water sections, because in some cases 
the obstruction is chiefly weeds at the sides of the canal, the 
middle being tolerably clear, With the large twin propellers, as 
the proportion between the cross section of canal and the cross 
section of boat declines, the speed of the propellers declines also, 
The explanation suggested of this is that the frictional resist- 
ance offered to the displacement current by the slopes of the 
banks constitutes a load upon the engine, having the same effect 
as increased cargo ; and that, in making up the sum of the work 





done, there should be added to the speed of the boat and the speed 


——_—_—_— 
of the displacement current a quantity, at present y 
representing the creation of head and the friction of the 
ment current. This would vary, of course, with the shape of 
section of channel ; the greater the wetted surface in pro; — 
to the section, the greater would be the drag upon the boat ™ 

A table, comapted from data obtained in the passage of tp, 
steam lighter Tyrone through the Newry Canal, shows h “ 
largely the progress of a boat is influenced by contracted section 
of waterway. ose details lead to the surmise that it would be 
perfectly practicable to construct a table by means of which th 
progress of a boat under given conditions of waterway could be 
approximately calculated beforehand, 

The experience gained since the former paper in 1894 enabj 
the writer to reply more fully to the objection then raised that 
when propellers work partly out of the water a serious loes f 
efficiency immediately takes place, caused by air being drawn dow 
by the blades. In the literature of screw propulsion this a 
become an axiom, which, however, the writer finds himself unabl 
to accept unconditionally. That a loss takes place is true - bat 
the explanation is questionable that it is caused by air being drawn 
down. Ina recent valuable nee on economy and speed in cop. 
nection with ocean voyages . John Inglis suggested the con. 
sideration of an imaginary vessel, which cs be altered at 

leasure in any or all of her dimensions, Similarly with ay 
imaginary propeller, which could at pleasure be enlarged op 
contracted in diameter, if by its revolving with the tips of the 
blades out of the water its efficiency were impaired to the extent 
say, of 15 per cent., the loss could be restored by simply increasing 
the diameter of the propeller so as to act on a greater number of 
square feet of water per minute. The cause of the previous loss 
of efficiency was not that air was drawn down, but that during 
a portion of the revolution each blade emerged from the water 
and ceased momentarily to act as a propeller. Propulsion depends 
on the work done during the time the blades are submerged ; and 
if the screw was properly proportioned for complete immersion’ 
it will cease to have sufficient area when the tips of the blades 
emerged from the water. The speed of revolution will then 
increase at the same time that the speed of progress of the 
vessel will gradually diminish. The action of the blades yjjj 
be to churn the water; and instead of a solid body of water 
being driven aft, a certain proportion will be thrown uselessly 
into the air, with a motion at right angles to the progress of 
the boat. 


nknowp 
displace. 








APPRENTICE BOYS IN RAILROAD SHOPS, 





To the questions sent out we have replies from eight roads :—(1) 
All report in favour of selecting the candidates for apprentices 
from the families of old and faithful employés, so far as the proper 
material is presented. (2) The majority report in favour of four 
years’ apprenticeship. (8) Line of advancement is from lathe to 
bench and erecting, the advancement being made in keeping with 
the capacities of apprentices. ‘Those showing the most proficiency 
have the quickest advancement. The rate of pay varies from 2d, 
to 5d. per hour for the first year, and from 24d. to 74d. per hour 
for the second year ; from 4d. to 10d. per hour fcr the third year, 
and from 5d. to 1l}d. per hour for the fourth year, (4) The 
government of the young man, while in the employ, is governed, 
as reported by all, by his good behaviour and his capacity for in- 
creased responsibilities, to be determined by the different foremen 
under whom he is working. (5) Only one road reports having an 
agreement with the parents of the candidate, and one road has 
printed rules and regulations, which are signed by the applicant, 
(6) The percentage of apprentices is governed entirely by the 
nature of the work in honk Some report 8 to 10 per cent., and 
report shows as high as 25 per cent. of apprentices as used in the 
different branches of the business. (7) Sons of employés have the 

reference. (8) A common school education is required by all, 
The age from seventeen to nineteen years. 

The question as to how this subject shall be handled is not quite 
clear to the committee, but the following suggestions may be 
offered in keeping with the several questions presented. iirst, 
the young men selected for the position of apprentice should have 
good moral character, should be intelligent and brighi in their 
work at school. The fact that there are more applicants for 
positions than there are positions to fill, should give the officers of 
railroads the opportunity to select good material. The time they 
are to serve, four years, we think is proper, but the question of 
rate of pay allowed these young men should not be regulated by 
the time oa serve, but by their yoy to turn out work. This, 
it seems to your committee, would recognising ability, and be 
an incentive for better attention and more interest in the work 
before them. In the line of advancement in the different depart- 
ments in the shop, attention should be given to the —— of the 
young man for the different branches. It is a well-known fact 
that where men are placed, for instance, on a lathe, and they 
become proficient in handling this particular tool, they are very 
often kept in that position for a long time. It would seem better 
that a stated time be agreed upon, the conditions, of course, 
governing in the different shops as to how much work there is to 
be done in that particular department. To make these men 
more useful they should be changed around frequently from lathe 
to planer, and other tools where caliper work is required. ; 

They should also be instructed as to laying out work at as carly 
a stage in their time as possible, so as to make them familiar with 
drawings. The government of the boys, as reported by the 
majority, is through their foremen, or the men under whose charge 
they are working. As quoted by one of your committee:—''It is 
a difficult matter to pass judgment, in many cases, as to the proper 
course to pursue in the changing cf the boys from one class of work 
to another; as it must always be remembered that boys are boys, 
and agreat injustice may be done to those who really possess 
valuable qualifications, but are frequently, from their boyish spirits, 
not as careful about shop rules as if they were older. \n effort 
should be made to ascertain when the boys pass through their 
course, whether the boy has special qualifications for any one kind 
of work in the trade which he has selected. his would indicate 
that he should be given experience in all the different depart- 
ments,” 

The tendency to require technical education from the candidates 
leads up to the question, have we not gone beyund the practical 
training of the apprentice, and is it not a fact, that in the larger 
shops this is the condition of the boys to-day! If this is 50, 
should we not commence or go back and take up the question of 
making mechanics of the boys first? We may say there shall be 
two kinds of apprentices, one the mechanic to build and set up 
the work, the ~ 8 the engineer, to design and oversee the work. 
This seems especially necessary owing to the tendency to specialise 
work. The piece-work system certainly will bring about such 
results, as for the regular machinist apprentice there is greater 
necessity now for some system of education than ever. As 
practical suggestion in this line, would it not be advisable to select 
some one in each shop who has the qualification of teaching, some 
good mechanic who has the faculty of teaching, and can impart to 
the boys his knowledge of the work, classify the boys, and place 
them in the work they are best fitted for, that both employer and 
employé may profit thereby? The tendency to educate boys after 
they have entered the service by the night schools, drawing rooms 
and testing departments, opens up the possibility of all who have 
the liking to make them fitted for any position in the railway 
service, 








THE CHESTERFIELD VIADUCT.—We omitted to state in our last 
issue that the whole of the brindled facing bricks used in the work 
were supplied by Mr. Joseph Hamplett of West Bromwich, 
Staffordshire. 








* Abstract of a report presented at a meeting of the Central Railway 
Club, Buffalo, U.S.A. 
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ture for a considerable 
period. Various devices 
have been produced for 
so regulating the heat; 
one of the last that has 
come to our notice is 
that shown in Figs. 1, 
2 and 3, which is made 
by Messrs. Holden and 
Brooke, of Salford. To 
those who are acquainted 
with the working of the 
Sirius steam trap, con- 
structed by the same 
firm, the action of 
this thermal regulatcr 
will be clear, as thesame 
principle is here em- 
bodied. In Fig.1 B is 
the bent tube, which, as 
in the steam trap, tends 
to unfold when heated. 
At one extremity it is 
terminated by an in- 
clined piece abutting 
against the adjustment 
piece D, which is in 
connection through the 
coupling E with a hand- 
wheel or lever outside 
the tank, and at the 
other end it carries a 
bracket, the face of 
which presses against a 
shoulder on the spindle 
of the valve G. The 
spring C, of phosphor 
bronze or steel nickel- 
plated, keeps one end of 
the tube firmly pressed 
against the adjustment 
piece D, so that motion 






















































Fig. 2 





Fig. 1 


A THERMAL REGULATOR. 


In certain industries it is of importance that_a volume of 
water or other liquid should be kept at an equable tempera- 





takes place at the other or free end, and tends to close or open 
the valve as the temperature falls or rises. 


Ste: mis admitted 


















































































valve. 





Fig. 8 
through F, and passes out by the passage seen behind the | Messrs. Strutt’s mills, Belper, which were purchased by the 


the whole apparatus through the sector-shaped holes A A. 


The heated liquid is allowed free circulation round | proprietors in 1818, 1823, and 1824. 


| a special arrangement to render it portable. 
| ancient thermometers is the original Centigrade instrument 
| made by Gay Lussac, and three spirit thermometers used at 





Figs. 2 and 3 show the thermal regulator situated in a 
We may take this opportunity cf calling attention to 
a modification that Messrs. Holden and Brooke have intro- 
It is with regard to the 


vessel. 


duced lately in their steam dryer. 


. 
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Fiz. 4.-STEAM DRYER 
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method of attaching the coils, and will, we think, be fully 
understood from Fig. 4. This appears to be a great im- 
provement, as it renders the removal and replacement of the 
coils much easier than formerly. The original form of the 
dryer was illustrated in THe ENGINEER of December 22nd, 
1893, and a comparison between the section given then and 
that we give to-day will show in what the alteration consists. 








SIXTY YEARS’ IMPROVEMENTS IN METEORO- 
LOGICAL INSTRUMENTS. 


A HIGHLY comprehensive and interesting collection of 
meteorological instruments has been on view during the 
present week in the library of the Institution of Civil Engi- 
neers, Great George-street, Westminster. The exhibition, 
which closes to-day (Friday), has been organised by the 
toyal Meteorological Society in commemoration of the 
Diamond Jubilee of the Queen, and comprises most of the 
important kinds of instruments in use from the year 1837 
up to the present date. Without attempting to give a 
detailed description of even the most important of these, it 
may be interesting to point out a few of the leading charac- 
teristics of some of the better known appliances in use at the 
commencement of the Queen’s reign, side by side with a few 
of the improved devices with which meteorologists are now 
so familiar. Among the barometers which have been 
brought together as representing 1837 is one with an un- 
usually large cistern, made for the Meteorological Society 
of London in that year at a cost of 40 guineas. The 
proportion of the calibre of the tube to that of the 
cistern is as 1 to 50—a proportion which was then con- 
sidered necessary to obviate the application of capa- 
city corrections. Some idea of the size of the cistern 
will be gathered from the fact that 70 lb. of mercury was 
required. An instrument, lent by Messrs. Negretti and 
Zambra, is a Morland’s long-range diagonal barometer ; the 
top part of the tube of which is inclined from the per- 
pendicular-at an angle of about 10 deg., so as to give an 
enlarged scale reading. A portable Newman barometer, lent 
by Sir E. H. Verney, Bart., has a tube 0:4in. diameter, and 
0:25in. bore, embedded tightly in mahogany, and protected 
by sliding covers. The scale is of flat brass, and extends 


| from 19in. to 32in.; the vernier, sliding up and down the 


scale, receives delicate adjustment by means of a long screw 
behind, the head of which projects through the top of the 
instrument. The cistern is closed and cased in brass, and has 
Amongst the 


In this section the 
registering of the variations of the temperature of the atmos- 


phere by means of the expansion and contraction of metal, 
is shown to have been understood in the early part of the 
present century by the metallic thermograph made by Me 
N. S, Heineken in 1837. Another interesting instrument 
shown by Sir EK. H, Verney, Bart., is an old barometer with 
a large spirit thermometer, which latter has an abitrar 
scale decreasing as the temperature increases, “extrean, 
cold” being 90 deg. and “‘extream hot” 0 deg. 

Early types of hygrometers include some interestin 
exhibits by Mr. G. J. Symons, F.R.S., in which whalebone 
Indian grass, and hair furnish the motive power. The same 
gentleman also lends Daniell’s hygrometer, which consist of 
a glass tube bent at right angles at two points, with a bul} 
at each extremity. One of the bulbs, which is of black 
glass, is nearly filled with ether, in which is placed the buylh 
of a thermometer; the other bulb is covered with muslin 
This muslin being wetted with a few drops of ether, evapo. 
ration takes place, which quickly cools the butb, and thus 
condenses the vapour of the ether within. In consequence 
of this the ether inside the other bulb evaporates, and its 
temperature being thereby reduced, a ring of dew begins to 
form outside the black glass bulb. At this instant the 
thermometer inside is read, the reading giving the dew-point 
of the air at the time, the temperature of the air being reaq 
from the thermometer attached to the pedestal of the 
instrument. In Leslie’s hygrometer, lent by Messrs. Negretti 
and Zambra, a glass tube bent syphon fashion is fixed with 
the bend downwards. Each upper extremity terminates jn 
a hollow bulb. The tube contains rather more than enough 
coloured sulphuric acid to fill the whole of one leg. One of 
the bulbs is of blue glass, the other is covered with wet 
muslin like a wet bulb thermometer; the result of the 
cooling thereby produced is to cause the air in that bulb to 
contract, and the liquid to rise in the vertical tube of which 
it is the terminal. Hence the readings indicate the rate of 
evaporation. In this section, mention must not be omitted 
of the well-known weather-house, from which dolls represent. 
ing & man and a woman emerge alternately, being actuated 
by a piece of cat-gut. 

Perhaps the most interesting appliance amongst the 
early anemometers is one which was invented and used by 
Professor Whewell at Greenwich Observatory between 1843 
and 1862. In this instrument a horizontal brass plate is at- 
tached to a vertical spindle, which passes through the axis of 
a fixed cylinder, being supported by a bearing at the lower 
end, and working in a collar at the upper extremity. A vane 
is attached, by which the plate is moved about according to 
the direction of the wind. A fly, having eight fans, each 
fixed at an angle of 45 deg. with the axle, is placed upon the 
plate so that the axle is in the line of direction of the vane, 
and an endless screw on the axle turns a vertical wheel 
having 100 teeth, the axle to which has also an endless screw 
working into a horizontal wheel, having a like number of 
teeth, and which communicates motion to a vertical screw 
15in. long. On this screw is placed a movable nut which 
carries a pencil. Round the cylinder is wrapped daily a 
paper divided for the points of thecompass. The wind acting 
upon the vane causes the plate to turn, aud the screw which 
carries the pencil travels with it, so that the pencil marks 
the direction of the wind upon the paper. The fly also is set 
in motion, and thereby the nut upon the screw descends so 
that the attached pencil traces a vertical line upon the paper. 

Having devoted so much space to the instruments of the 
early Victorian period, we shall now say a few words about 
the instruments employed in contemporary meteorology. In 
thermometers the aneroid, which is at once portable, seusi- 
tive, and readily adaptable to the construction of self- recording 
apparatus, had not been invented. In thermometers, again, 
the chief differences noticeable consist in greater finish and 
accuracy; while in hygrometers, rain-gauges, and ane- 
mometers the improvements also are mainly such as con- 
duce to the convenience of the observer and the trustworthi- 
ness of his results. Sunshine recorders do not appear to 
have been employed 60 years ago, and such instruments as 
rain-band spectroscopes, Professor Milne’s seismographic 
apparatus, instruments for systematically recording the 
electrical conditions of the atmosphere, c., are all of later 
date. Messrs. Negretti and Zambra’s electrical-recording ther- 
mometrical apparatus consists of twelve turnover thermo- 
meters mounted on a stand, with a clock and battery. Each 
thermometer is fixed in such a manner that it will fall over 
and become inverted, on the release of a detent, by the joint 
action of the clock and battery. ~~ 
Amongst hygrometers, Mr. W. W. Midgeley exhibits 
Casartelli’s mill hygrophant for ascertaining the humidity 
of the atmosphere. This consists of dry and wet bulb 
thermometers, between which there is a revolving cylinder 
containing a printed table of percentages. A graduated scale 
of the reading of the dry bulb is affixed at one side. To 
ascertain the percentage of humidity at any temperature, it 
is only necessary to take readings of the dry and wet bulb 
thermometers, and note the number of degrees of difference 
between the readings. The figure corresponding to this 
difference is then brought to the top of the revolving cylinder, 
and the percentage of humidity at any reading of the dry 
bulb from 30 deg. to 100 deg. is read off by means of the 
graduated scale at the side. The anemometer section 1s one 
of interest, and amongst the sunshine recorders is the well- 
known Campbell-Stokes intrument, in which a sphere of 
glass, 4in. in diameter, supported on a pedestal, in a metal 
zodiacal frame grooved for holding the cards, concentrates 
the sun’s rays upon the sensitised surface of the cards, so 
giving the number of hours of sunshine. 

Two types of Jordan’s sunshine recorders are lent by Messrs. 
Negretti and Zambra. The first instrument consists of a cylin- 
drical box, on the inside of which is placed a strip of cyano- 
type paper. Sunlight being admitted into this box by two 
small apertures, is received on the paper, and travelling over 
it by reason of the earth’s rotation, leaves a distinct trace of 
chemical action. In the second apparatus the improvement 
over the former consists in using two hemi-cylindrical boxes, 
one to contain the morning and the other the afternoon 
record. An aperture for admitting the beam of sunlight is 
placed in the centre of the rectangular side of each box, so 
that the length of the beam within the chamber is the radius 
of the cylindrical surface on which it is projected ; its path, 
therefore, at all seasons follows a straight line on the paper. 
The hemi-cylinders are placed with their diametral planes 
at an angle of 60 deg. An interesting exhibit in the 189% 
section is @ railed-off enclosure about 12ft. square, covered 
with green baize, representing a typical climatological station 
of the Royal Meteorological Society. This includes a 
Stevenson thermometer screen, fitted with dry bulb, wet 
bulb, maximum and minimum thermometers, rain gauge, 
solar and terrestrial radiation thermometers, sunshine 
recorder, and earth thermometer, all of which are placed im 





situ. 
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RAILWAY MATTERS. 


Tux foreman and ganger who were committed on a 
“of manslaughter in connection with the fatal accident at 


; f c 
ootdeenick Viaduct, have been discharged. 


Tue semaphores on the London, Brighton, and South 
‘oast Railway are now pre | painted red, with a white stripe 
pew their faces, instead of the black stripe as heretofore. 


Tux carriage works for the Manchester and Sheffield 
Company’s London Extension line will probably be at Leicester. 
At Woodford, ten miles from Banbury, the Company has pur- 
chased sixty acres of land for the construction of locomotive 
sheds and other works which are now in progress. 


We understand that the municipality of Bordeaux have 
appointed a committee to inquire generally into the question of 
Patric traction, says the Railway News. A deputation from the 
company have conferred with the representatives of the city, but, 
at present, the authorities are not prepared to definitely deal with 
the question. The directors were, however, expected to be in a 
yosition to afford some interesting information as to the working of 
Tver electric system3 on tramways on the Continent and else- 
where at the meeting held on Wednesday last. 


Tue Grand Central Station, New York City, is to be 
enlarged. The interior arrangement will be considerably changed, 
and two storeys will be added to the ‘ headhouse,” increasing the 
area available for office purposes from 55,000 to 183,000 square 
feet; the three waiting-rooms for the three roads using the 
station will be replaced by one main waiting-room, 100ft. by 200ft., 
and we note that the baggage will be carried in a subway under 
the platforms, with elevators to each platform. A power plant of 
1750-horse power will be installed for electric lighting of the 
station and yards, 


AccoRDING to a contemporary, the Express Company, 

which operates over the Pittsburg and Lake Erie Railroad, has 

laced on the Big Four and other roads a number of armoured 
express cars, which are supposed to be burglar proof. They were 
built to withstand any attack that might be made on them. A 
bullet-proof room is located is the centre of the car. These 
rooms are built of steel 1}in. in thickness. The steel doors leading 
to either end of the car each have a small peephole through which 
a gun can be ranged and fired. On either side is a steel projection 
or turret a foot wide, extending from the level of the window-sill 
to the roof, 

Tux first engine of Mr. Drummond’s design for the 
London and South Western Railway Company has just been turned 
out from the Nine Elms Works. It is a four-coupled side tank, 
with a trailing bogie, and is numbered 242. The cylinders are 
inside, and are 184in. diameter by 26in. stroke, and the diameter 
of the coupled wheels is 5ft. 7in. The engine has a boiler of large 
diameter, a cast iron bell-topped chimney, safety valves on the top 
of the dome, and two buzzers over the fire-box in place of whistles, 
The tank capacity is 1250 gallons, and the cab is of similar design 
to that introduced by Mr. Drummond on the Caledonian Railway 
and North British Railway engines. 


From a Consular report on the finances of Denmark, 
just issued, we find that up to 1894 nearly all the railways were in 
the hands of the State, but by the law of 1894 the railways con- 
structed in accordance with its provisions may pass into the hands 
of the communes. The Government, however, has the right, after 
twenty-five years, of purchasing them at a valuation not to exceed 
twenty years’ purchase of the average of the receipts of the pre- 
ceding three years, or can take them over three years after the 
commencement of their construction by repaying to the communes 
the total sum of money they bave expended on them. The capital 
invested by the State in railways under its contro! was, in 1896, 
£10,613,283. 

An ingenious machine has been devised by the Murphy 
Manufacturing Company, of Pittsburgh, U.S.A., for trueing up 
electric tramcar wheels which have become flattened on the tread 
by the action of the brakes. This machine is a simple one and 
very rapid in its operation. It is not necessary to remove the 
wheels from the trucks to true them. The car is simply run into 
the shops, placed in position over the machine. The wheels to 
be trued are jacked up and centred on the axle, and the motor 
controlling them started. Emery-grinding wheels are then 
moved into position, and started in the opposite direction to the 
car wheels. In eleven to thirteen minutes after the car has been 
placed on the machine it can be on the road again with wheels that 
are absolutely true. 


On Tuesday morning, about eight o’clock, the points- 
man at Accrington, on the Lancashire and Yorkshire Railway, 
received an intimation that the driver of a goods train coming 
down a decline of 1 in 40 from Baxenden had, owing to the 
slippery state of the metals, lost control of his engine. The points- 
man signalled to the driver of a pilot engine, who was taking some 
empty carriages through the station, to clear the way, but before 
he could do eo the goods train had dashed into him. ‘The driver 
and stoker were thrown from the pilot engine, the stoker being 
injured, but the driver and fireman of the goods train escaped. 
Both engines were seriously damaged. One-half of the goods 
train was thrown over the embankment close by the main road, 
which is spanned by an arch. Three or four other wagons were 
smashed to atoms, and two others were thrown across the line 
into the porters’ room, where four porters who were having break- 
fast had a narrow escape. The goods train consisted of nineteen 
wagons, most of which were reduced to matchwood. 


Tue following is the chemical composition stipulated in 
the standard specifications for steel rails used on the New York 
Central and Hudson River Railroad :— 


65 Ib. 70 Ib. 75 Ib. 80 Ib. 100 1b. 

Carbon -» “45— °55 “47— "57T *50— 60 *55-- 60 “65— °70 
Bilicon.. .. “15— 20 *15— °20 ‘15— 20 ‘15— °20 ‘15— °20 
Manganese... 1°05—1°25 1°05—1°25 1°10—1°30 1°10—1°30 1°20—1°40 
Sulphur .. “069 069 “069 “069 “069 
Phosphorus “06 C6 “06 “06 06 
Rails having | 

et “45 48 58 €0 


low will be 
rejected .. 
Rails having | 


ca ~ 
r bon “59 “62 “65 ‘70 


above will | ” 


be rejected 


_ Noruine has been done during the past twelve months 
in the way of railway construction in Bosnia and the Herzegovina. 
The line Lasva-Traynik-Bugojno, destined, when carried on to 
Arzano and through Dalmatia, to put these provinces in direct 
communication with the port of Spalato on the Adriatic, has not 
been proceeded with, and there seems no probability of anything 

eing done during the ensuing year. The importance of this line 
being completed is brought home more forcibly by the late silting- 
up of the mouth of the river Narenta, which prevents all but the 
very smallest st s from reaching the port of Metkovic. The 
railway traffic receipts do not seem to have been so good in 1896 as 
in the previous year. For instance, the ‘‘ Bosnisch-Herzegovinische- 
Staatsbahnen,” during the nine months ended September 30th 
last, carried only 682,697 passengers and 379,080 tons of goods, 
against 685,829 passengers and 597,964 tons of goods during the 
Se period of 1895, On the other hand, the military line, 
Banjaluka - Doberlin, carried during the same period 111,259 
passengers and 43,763 tons of goods against 105,956 passengers and 
42,457 tons of goods in 1895, 











NOTES AND MEMORANDA. 


Tue total population of Bosnia and the Herzegovina, 
taken by census in April, 1895, and exclusive of the Austro- 
Hungarian garrison, was 1,565,357, against 1,336,091 in 1885, 
being an increase of 16°63 per cent. in ten years, 

THE production of ores in Greece in 1895 was divided 
as follows :—Manganese ore 7250, manganiferous iron ore 152,123, 
limonite and hematite 150,210, and chrome ore 2740 metric tons, 
The production of manganese ore and manganiferous iron ore shows 
a slight decrease, that of limonite, hematite, and chrome ore a 
corresponding increase, as compared with 1894. 


Tue production of iron ore in Spain for the year 1896 
was 6,808,000 metric tons, an increase of 1,293,671 tons, or 23°5 
per cent. over 1895. The exports were 6,253,478 tons, a gain of 
1,005,281 tons, or 192 percent. The production of pig iron in 
Spain was 246,326 metric tons in 1896, of which 23,805 tons were 
exported. The production of steel ingots was 104,577 tons, 
62,511 tons being made by the Bessemer and 42,066 tons by the 
open-hearth process, The total production of wrought iron and 
steel in bars, plates, and other finished forms was 137,809 tons. 


Tuer following is an average analysis of commercial 
80 per cent, ferro-manganese given in the American Manufacturer : 
—Manganese, 80°00 per cent.; carbon, 5°00; silicon, 0°50; iron, 
14°25; phosphorus, 0°20; sulphur, 0°05 ; total, 100°00 per cent. 
Spiegel or manganiferous pig iron is also an alloy of manganese 
and iron, the difference being only that, while in ferro-manganese 
the manganese contents predominate, the iron contents predomi- 
nate in spiegel. The latter contains from 12 to 20 per cent. of 
manganese. In fact, all ferro-manganese that is not rich enough 
in manganese, can be called spiegeleisen. The other constituents 
vary in proportion according to the ores used. 


AN absolute vacuum, or what is believed to be one, is 
said to have been recently produced by Professor Elmer Gates, of 
Washington, U.S.A., by a novel method. Into a test tube made 
of a kind of glass which melts at a very high temperature he 
poured a molten glass which melts at a much lower temperature, 
completely filling the tube, leaving no air space. After melting 
this inner glass it was partially withdrawn from the tube by 
exhausting the air from the outer side and allowing it to flow down 
by gravity, but not so far but that the end of the tube was com- 
pletely clozed. It was then allowed to cool. As no air could enter 
the space left by the withdrawal of the glass, it is believed that a 
perfect vacuum was obtained. 


A LARGE water-power scheme is projected by the 
Southern Californian Power Company, of Redlands, California, says 
Engineering News. The plan is to develope power from the Santa 
Ana River by taking the water out at the junction of Boar 
Creek and Santa Ana River, carrying it in a cement conduit and 
tunnels about four miles, thus securing a fall of 1000ft. to 1100ft., 
and then running the water again into the stream. The power 
will be transmitted by pole line seventy-five miles to Los Angeles, 
and this is to be the longest line and to carry the highest voltage 
—30,000 volts—in the world. The line will run through San Berna- 
dino, Pomona, Ontario, and Pasadena, and will te able to supply 
all power needed in these towns. Reports state that work will be 
begun in the Santa Ana canyon as soon as the surveys are com- 
pleted, which will be about April lst. It is proposed to deliver 
power in Los Angeles by January, 1898. 

Tue export of sulphur from Sicily for the year 1896 
was 396,745 long tons, as compared with 347,636 tons in 1895 and 
328,930 tons in 1894. Notwithstanding the gain last year of 
19,109 tons in the exports, the stocks on hand at the shipping 

orts show an increase of 19,243 tons. As the consumption at 

ome is comparatively nothing, a comparison of the exports and 
the stocks shows that the total production in 1896 was 415,988 
tons. Of the exports, the Uni States took last year 124,923 
tons, a quantity which compares with 99,227 tons in 1895 and 
105,773 tons in 1894. The average price at shipping port showed a 
considerable improvement ; in 1894 it was 5620 lire (10°85 dols.), 
and fell to 52°10 lire (10 dols.) in 1895, but in 1896 the effect of 
the combination of producers was shown, and the average rose to 
68 lire (13°05 dols.) per ton. Exports to all countries from Sicily 
showed an increase in 1896, with the exception of Great Britain, 
where there was a falling off of 2000 tons. This was more than 
made up by an increase of 9000 tons in the shipments to Sweden, 
Norway, and Denmark. A long ton is equivalent to 2240 Ib. 


An American firm has taken a departure from the 
usual methods in the manufacture of alloys for high grade steel 
castings. After a long series of expensive trials, a mixture is said 
to have been arrived at which gives wonderful results. The 
mixture is called ‘‘ flowed steel,” the basis of which is open-hearth 
steel of the finest quality. The Aultman and Taylor Machinery 
Co., Manstield, Ohio, are the introducers of the alloy, and they 
claim that castings made from it are absolutely free from fiaws, 
defects or blow holes, and are uniform in their texture throughout. 
Every piece of the metal is guaranteed to have an elongation of 
not less than 25 per cent. and a reduction in area of not less than 
50 per cent. witb an 8in, test piece. Some of the samples have 
shown an elongation of 31 per cent., and a reduction in area of 
over 60 per cent. The metal can be worked cold as well or better 
than steel plate. According to the American Manufacturer, flowed 
steel is used by the Aultman and Taylor Machinery Co. in manu- 
facturing cross boxes, flanges, &c., in all their Babcock and Wilcox 
type of boilers, Where this type of boiler is manufactured by 
them for a working pressure exceeding 225 to the square inch, they 
also use it in the ‘‘ headers” or manifolds into which the boiler 
tubes are expanded, 


Berork the Academy of Sciences, at St. Louis, U.S.A, 
Prof. F. E, Nipher has detailed some preliminary results of 
partially-completed experiments, made through the courtesy of 
the Burlington and Illinois Central Railroads, to determine the 
frictional effects of trains of cars on the air near them. His 
apparatus consists of a cup collector supported on a bar capable 
of sliding in guides on a clamp attached to the window-sill of the 
car,. The bar is thrust out to varying distances up to 30in. The 
mouth of the collector is turned in the direction of motion of the 


train. The pressure due to the motion is conveyed through a 


rubber tube attached to the rear of the collector, and passing 
lengthwise through the bar toa water manometer. The mano- 
meter has a tube witha rise of 4 or 5 in 100, and is provided with 
a pivotal mounting and a level. The pressure near the train is 
comparatively small, and increases as the collector is thrust further 
out. It approaches a limit corresponding to the train velocity at 
the instant. Prof. Nipher finds the relation between the limiting 
pressure and velocity to agree — with the formula 
D = %s 
I 5° 

where v is the train velocity in centimetres per second, P is the 
pressure in dynes to the square centimetre, and 8 is the density of 
air in C.G, units at the temperature and pressure of the observa- 
tions, He finds the pressure a maximum when the axis of the 
collector is parallel to the direction of motion with the mouth to 
the wind. Turning the collector until its axis makes an angle of 
about 60 deg. with this position, the pressure reduces to zero, At 
greater angles the pressure becomes less than atmospheric pressure 
by an amount which reaches a maximum at an angle of 90 deg., 
and passes through a minimum at an angle of 180 deg., when the 
collector is in a trailing position, The sum of the coefficients for 
the two positions of maximum compression and minimum exhaust 
is almost exactly the same as Langley obtained with a pressure 
board when exposed normally to the wind, says Nature. The 
result shows that a large amount of air is dragged along with 
the train, the motion being communicated to air many feet 
away. This air is, of course, a source of danger to persons standing 
too near the train when at full speed. 











MISCELLANEA, 


Mr. W. J. Disp, has resigned his post aschemist to the 
London County Council. 


Tue Teheran correspondent of the Times writes under 
date February 8th :—‘‘ Beetroot sugar is for the first time being 
manufactured in Persia, a Belgian company, which for the last two 
years has been erecting a magnificent factory on the newest 
principles with electric motors, having last week begun work. 
—— company has started a glass factory, which is also at 
work,” 


THE officials of the Swiss North-Eastern Railway came 
out on strike on the 12th instant, and not a single train was run on the 
entire line, but there have been no disturbances whatever. The 
Paris- Vienna Eastern express had to remain at Bale, the travellers 
returning to Paris, as the Eastern express was not expected to run 
for several days. On the day following, however, the strike came 
to an end, after an advance in wages had been granted. 


In reply to a question raised in the House of Commons 
recently, Mr. Macartney said that forty engineer officers had been 
added to the Navy List in the current year. Of the sixty-three 
entries which resulted in this addition, thirty-one passed through 
Keyham, and thirty-two came from outside, the latter comprising 
fourteen probationary assistant engineers and eighteen assistant 
engineers for temporary service. It is proposed to add thirty 
engineer officers in 1897-98, and provision will also be made for the 
promotion of some engine-room artificers to warrant rank, 


THE Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul-General at Galatz, stating 
that tenders are invited for the construction and working of a 
system of electric tramways over a length of about thirteen miles 
of the streets in the town of Braila. The concession is for a 
maximum period of thirty-five years. ‘Tenders will be received up 
to March 27th at the office of the mayor in Braila. Such further 
particulars as have been received may be seen at the Commercial 
Department of the Foreign-office any day between the hours of 
11 a.m. and 6 p.m. 


AccorpiNG to the Consular report for the year 1896, 
the exports of coal, iron, copper, and salt from Bosnia and the 
Herzegovina are only small, as the production is not much beyond 
the needs of the country. There is, however, a considerable ex- 
— of manganese ore, but neither the quantity nor value can 

e ascertained. Correct data regarding the import trade are diffi- 
cult to obtain, but the imports of iron, ironmongery, and machinery 
is roughly estimated at50,000 metric quintals—4421 tons—annually. 
They consist chiefly of iron girders, nails and building materials, 
and Austria-Hungary supplies the greater part, though Germany 
and England have a share of the trade. As regards trade with 
this country, the report emphasises the necessity of English 
houses sending out travelling agents who can speak the languages 
of the country, and make their calculations according to the metric 
system and Austrian currency, as foreign houses do, 


Irhas generally been held that the Waganda are in the 
main a lazy people, and although it would be too much to say that 
this is altogether inaccurate, they have nevertheless in recent 
times begun to develope a very considerable readiness for work, 
which, of course, is remunerative and also voluntary, says the 
consular report on the “‘Trade and Industry of Uganda.” At 
Port Alice and Kampala together an average of some 300 labourers 
are daily oes at wages which amount to £3 12s. a year per 
head, and no ~<a is ever experienced in obtaining the re- 
quired number. At Mengo—Kampala—the missions and traders 
engage on daily wages some 250 or 300 men more, and the agent 
of one of the European firms, who employs a considerable propor- 
tion of these, recently —— that he found them to be willing 
workers and very orderly and punctual. In addition to these, 
another 100 men find constant employment in local transport and 
mail work between Uganda, Unyoro, and the districts to the west, 
while large numbers are employed by the native Government in 
road-making, of which some sixty miles, with the necessary 
bridging, have been completed during the last year. A very con- 
siderable work has also recently been undertaken by the local 
authorities in the construction of a canal of nearly two miles in 
length, which will serve to bring the capital in closer communica- 
tion with the lake. The canal is intended to be navigable by 
small steamers, and the work is being pushed on with commend- 
able activity. 


TE report of the Committee appointed by the Home 
Secretary to inquire into the working of the Cotton Cloth Factories 
Act, 1889, and into the question of steaming and the introduction 
of artificial moisture in cotton-weaving sheds, has been issued as a 

rliamentary paper. The Committee, which consisted of Sir Henry 

scoe, Sir William Roberts, and Dr. Arthur Ransome, recom- 
mends that an additional record of the reading of the hygrometers 
be taken between 7 and 8 a.m. each day; that improvements be 
made in the statistics relating to industrial mortality ; that no 
alteration be made in the Schedule A of the Cotton Cloth Factories 
Act; that in cases where artificial humidity is used the source 
should always be pure water ; that the roofs of all weaving sheds 
be whitened in summer, and the white-washing be maintained to 
the satisfaction of the inspector ; that in weaving sheds in which 
“‘live” steam is employed the steam pipes used for humidification 
when the temperature is 70 deg. or over be as small as possible 
and be covered with the best non-conducting substance, the size 
of the pipes and the nature of the covering to be decided by the 
inspector ; that ventilation be increased, and that, as a measure of 
the respiratory impurity, the amount of carbonic acid gas con- 
tained in 10,000 volumes of air in humidified sheds shall not 
exceed nine volumes ; that in all new mills cloak-rooms be prec- 
vided, and that in old mills the establishment of cloak-rooms be 
strongly recommended ; and that, as regards humidified sheds, 
the whole of the sanitary clauses of the Factory Acts be ad- 
ministered by the inspectors under the Cotton Cloth Factories 
Act. 


An article by Roland Belfort, on the “Making and 
Laying of an Atlantic Cable,” appears in the Windsor Magazine 
for March :—‘‘ The Faraday was designed by Sir William Siemens, 
who, dissatisfied with existing cable ships, determined to design 
one himself, Although a novice in naval architecture, he evolved 
a ship pronounced by cable experts to be a model. About 5000 
tons register, 360ft. long, and 36ft. deep, she is one of the two 
largest cable ships afloat. Three enormous tanks, each capable of 
holding 1700 knots of cable. They are so built as to add mate- 
rially to her structural strength. She has such novel features as 
double bows and funnels abreast, manceuvres rapidly, and turns 
in her own length. During an expedition she carries 180 men. 
The work is divided into three departments, with separate chiefs 
and staffs, who, however, also work in perfect harmony. The 
Faraday’s decks are crowded with machinery—paying-out and 
picking-up gear, huge buoys, grapnels, chains, sounding apparatus, 
donkey-engines, cranes, and derricks, Both bows are fitted with 
large projecting iron sheaves, which keep the cable clear of the 
ship during operations, These sheaves are enclosed in a railed 

angway, which serves as a look-out station for officers and men. 
Faseaghset the ship are distributed smithies, carpenters’ shop, 
electric light house, ice house, doctor’s surgery, photographic 
studio, steward’s store-rooms, butcher’s shop, bakehouse, and an 
immense kitchen. A spacious testing room is fitted with electrical 
apparatus of every description. Comfortable messing and sleeping 
accommodation is provided for each categoryof men. The saloons 
and state-rooms occupied by the chiefs and principal officers of the 
expedition are luxurious, and fitted with all the latest space-saving 
notions. Bath-rooms, buffet, and cosy writing-rooms complete the 
installation. Throughout the ship glows the electric light, which 
also provides powerful search-lights for night work.” 
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THE NIJNI-NOVGOROD EXHIBITION. | 





We give this week several illustrations of the water tower | 
and buildings constructed by Mr. Alexander B. Bary, engi- | 
neer, Moscow, on Mr. Schuchof’s patent principle. These | 
buildings were Covignes and patented by Mr. W. G. Schuchof, 
manager of the technical department of Mr. Bary’s business, | 
and their characteristic feature is the absence of any kind of | 
roof-truss or girder. For these is substituted a lattice net- | 
work of angle or Z-iron for arch roofs, and of flat bar iron | 
for suspension roofs. In each case the iron composing this | 
continuous network is of the same section throughout, 
riveted at the points of intersection, and the resulting frame- | 
work is then covered with Siberian sheet iron, the usual | 
roofing material in Russia. The arched roofs have hori- | 
zontal and diagonal tie rods. The strains in every part of 
the roof are equally distributed on the material, and a con- | 
siderable reduction of weight per square yard is effected, as | 
compared with a truss roof. The iron being of the same | 
section throughout, can be all prepared and drilled to tem- 

Jate on an interchangeable system. It is forwarded as bars 
to the site of the building, and is there riveted together with- | 
out requiring any heavy scaffolding or lifting appliances 
such as are necessary for erecting roof trusses on the girder | 
principle. The combination of lightness, cheap carriage, and 
simplified erection give this type of building a considerable | 
advantage in prime cost over the usual mode of constructicn, 
and this is still more conspicuous in buildings not rect- | 
angular in plan. . i 

The details of construction for various forms of building 
have been worked out in a very complete manner by the 
inventor, and examples of rectangular, circular, and oval 
buildings were shown at the Exhibition. This is one of the | 
few instances of original thought and design in the engineer- | 
ing exhibits. It may be mentioned that the buildings on the 














suspension principle have successfully withstood the snow 
loads of several winters at Mr. Bary’s own works, and those 
at the Exhibition were subjected to a severe gale, of almost 
hurricane violence, in May of last year. Mr. Bary has 
supplied, for the Nijni Novgorod Exhibition, buildings cover- 
ing a total area of 302,700 square feet, all roofed on Mr. 
Schuchof’s patent. Of these 185,500 square feet are arched 
roofs, and 117,200 square feet suspension roofs. These 
buildings remained the eg of Mr. Bary, were rented by 
the administration for the time of the Exhibition, and were 
afterwards removed to other sites and re-erected. In view of 
this the bars composing the network of the roofs were only 
bolted together, not riveted. The water tower is built of 
angle iron bars crossing each other in the form of a rotary 
hyperboloid. These are stiffened every 9ft. in vertical height 
by a double angle iron ring. The height of the tower to the 
tank is 87ft.; diameters, under the tank, 14ft.; at the 
narrow throat, 12ft.; and at the base, 35ft. The tank has 
a capacity of 5000 cubic feet. It is 21ft. Gin. diameter, 
16ft. high, and has a central pipe, through which the spiral 
stair leads to the top platform of the tower. 

The total weight of iron in the tower is 35 tons, the calcu 
lated strain on the material is 80001b. per square inch, and 
the wind pressure allowance 50 lb. per square foot. 

On page 292 will be found two other views, showing the 
application of the same system to roof construction, and the 
little diagram herewith will make the manner of connecting 
the angles clear. The first view on page 292 was taken whilst 
the roof of the buildings of the Department of Manufactures 
and Industries was in course of construction; and the other 
view was taken inside the same building looking directly 
towards the spring of the 91ft. span, and it shows admirably 
the disposition of the bars. The area of this roof was 108,500 
square feet, and was built with spans of 42ft., 49ft., and 91ft., 
the rise of the arch in each case being one-fifth of the span. 
The height of the walls was 24ft. Gin. This same system 
entered into the construction of many other important 
buildings at the Exhibition, and proved itself adaptable to all 
shapes and forms from rectangular to circular. 








8.8. AORANGI. 


THE Aorangi was built some thirteen years ago by John Elder 
and Co., and was in service under the flag of the New Zealand 
Shipping Company, Limited, up to a few months ago, when it was 
decided to entirely refit her and placé her with the Miowera and 
Warrimoo on the Canadian-Australian Royal Mail service. She 
had originally compound engines, developing about 3000-horse 
power, These have been replaced by modern triple-expansior 
engines of 5000-horse power, bvilt by the Wallsend Slipway anc 
Engineering Company, Limited, for the contractors for the altera- 
tions, Messrs, C, 8. Swan and Hunter, Limited, and with then 
she will make a speed of between 15 and 16 knots under ordinary 
conditions, having recorded an average of 16°5 knots on her tria} 
trips. Four new single-ended boilers 15ft. 6in. diameter by 12ft. 
long have been put in to replace the six she originally carried, the 
difference in power being made up by the use of Howden’s system 
of forced draught. The improvement in the stokehold is very 
noticeable, as it is now large and roomy and well ventilated. See’ 
ash ejector is also fitted, and is highly approved. As our readers 
will remember, this is a water system ejector, the water being 
supplied in this case by means of a special vertical duplex pump 
situated in the engine room. The safety valves are loaded for a 
pressure of 180 lb.; the engines have cylinders 32in. and 5lin. and 
86in. by 54in, stroke, and developed on the trial trip 4950-horse 
power at 83 revolutions, 

A special feature in connection with the slide valve gear is two 
of Joy’s assistant cylinders, which are fitted to the intermediate 
and low-pressure slide valves in order to relieve the weight upon 
the excentrics, They take the place of the ordinary balance piston 
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usually fitted. Diagrams were taken from these cylinders on the 
trial trip, which amply prove the efficiency of this important 
fitting. The engines are of massive design, all parts being of 
great strength and the wearing surfaces very large to meet the 
special requirements of the trade in which the vessel is intended 
to run and to reduce to a minimum the risk of a breakdown. A 
special feature in the engine-room is a large Wotherspoon and 
Davis evaporator, capable of making 40 tons of fresh water per 
twenty-four hours, this large quantity being necessary owing to 
the long runs between calling ports, necessitating an ample pro- 
vision for making fresh water for the boilers. There is also fitted 
a double feed-water filter, of Messrs, Wotherspoon and Davis’ 
make, It is constructed in duplicate, so that one part of the filter 
can be cleaned while the feed-water is passing through the other. 
Besides supplying the new machinery, the whole of the ship-work 
between the engine and boiler-room bulkheads in connection with 
the exchange of machinery, sbifting of bulkhead, renewing and 
rearranging the bunkers, preparing the new seats for the new 
engines and boilers, &c., was carried out by the ship repairing 
department of the engine builders’ works, which constitutes an 
important branch of their business. 

e vessel is about 407ft. in length, has a beam of 46ft., and 
depth of 23ft. 7in., and with recent additions her registered tonnage 
is 4268 tons, There is first and second saloon accommodation for 
about 150 engers in comfort, and a steerage is provided in 
addition thereto. The builders’ contract included the fitting up 
of a new dining saloon for first-class passengers, and new first class 
accommodation throughout, together with a new music saloon and 
social hall on the bridge deck, with numerous other additions and 
alterations, and the effect is greatly to improve the Aorangi, and 
give her all the appearance of a Royal Mail express passenger 
steamship. 

On Tuesday last a large company of gentlemen were entertained 
at luncheon by the Canadian-Australian Royal Mail Steamship Com- 
pany to look over the vessel, and to wish her success on her voyage 
round the world which she has just started. Itis worth remarking 
that the entire renovation bas been conducted within six months. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions or our 


correspondents. ) 


MOMENT OF RESISTANCE. 


Sim,—I think that the following method of solving this problem 
is better adapted for every-day use than that involving a know- 
ledge of the calculus, for I find that this valuable and easily- 
acquired power of calculation is almost unknown in practical life. 
The following method does not involve anything more difficult than 
a knowledge of the simple rules of arithmetic, and is easily applied 
to all the common sections of joists and plate girders. 

Let 6 = breadth in inches of any part. 

Let Y = distance of edge farthest away from line A—B. 

Let y = distance of edge nearest to the line A—B. 

See sketch for further illustration of this nomenclature, 

Construct a table thus :— 














bY Y-y | b(Y-»). Y2|¥2—92 9b (¥2-y%| Y3|Y3-y3|} » (Y3-93) 
0 - 1 oO 7 0 

6 2 12 4 12 8 16 
2 { 8 

2 6 12 60 60 508 336 
8 64 512 

ji ace Game I, = 352 


X = G/S = 72/24 = 3”, and y = 8-3 = 5”. 
This gives the position of the neutral axis, about which the moment 
of inertia will be I, = I 4 —Sa® = 352 - 24 X 9 = 552-216 = 136. 
If the stresses allowed are 5 tons per square inch for tension and 
4 per square inch in compression, then the value of the moment of 
resistance will be = I, (f+/x) = 136 (5/5) = 136 inch-tons in ten- 
sion, whilst the compression stress allowed will be = I. (f-/y) = 
136 (4/3) = 181°3 inch-tons. Hence for this particular section the 
moment of resistance will be 136 inch-tons, because the stress in 
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tension would exceed the limit proposed before the stress allowed 
for compression is reached. 

It will be noticed that when using this tabular method, with a 
sketch of the section in front of you, you can write in all the 
values of } vertically downwards, then all the values of Y; but 
these values should be written as shown, not opposite but between 
the values of } ; it should be noticed that each Y is the y corre- 
sponding to the Y next in order. The column (Y—y) may be 
written down by simple inspection, and placed in line with the 
figures in the } column. The next one is formed by the products 
of ) and (Y—y) which are in line for that purpose. These quan- 
tities must be added up as shown, their sum being denoted by S. 
Now, in the next, the values required, Y?, may be formed mentally 
from the Y column, and should be written opposite as shown. 
The differences can be now written down again as before ; indeed 
I expect that you have already seen the scheme of the table. 

I add another example to make the method quite clear. For 
the section see Fig. 2. 














b | Y | Y-y|b(¥-y) Y2/Y2-y2)4 b(¥2-y2) Y3) Y3-y3/4 b (Y3-y3) 
0 0) 0 
12 3 86 9 54 27 108 
8 9 27 
6 3 18 27 81 | 189 878 
6 36 216! 
1} 10 15 220 165 | 8880 1940 
16 256 4096 
4 2 8 68 136 1736 2315 
18 324 5832 
8 2 16 76 304 | 2168 5781 
20 400 8000! 
8 = 93 Ga = 740 I, = 10522 


Then x = G/S = 740/93 = 7°95”, and y = 20 — 7°95 = 12°15’, 
and I,= I, —Sy? = 10522 — 93 (740/93) = 10522 — 5890 = 4632. 
Using the same stresses as before, the moment of resistance 


will be 
= Io (fe/x) = 4682 (5/1215) = 1900 inch-tons, 
whilst for the compression it would be 
= I. (fe/y) = 4632 (4/795) = 2340 inch-tons, 
Thus for this particular section the required moment of resistance 
is 1900 inch-tons, 
This tabular method is very clearly set out and explained in a 


very useful little work by Professors Alexander and Thomson 

(2 vols.), which, if Mr. Collett has not seen, would be of service to 

him in dealing with most ordinary problems relating to stress and 

strain in beams however loaded. G. JAMES WELLS, 
Blackburn, March 10th. 





DYNAMICAL TERMINOLOGY. 


Sir,—The letter of your correspondent ‘‘ Incog.” supplies an apt 
illustration of the utter confusion of thought brought about by the 
way in which dynamics are taught. I have not said one syllable 
that justifies his remarks about guns, It is clear that he is 
ignorant of what is going on around him in daily life. Permit me 
to enlighten him. 

I have said that mv in text-books becomes mv? in daily life, 
To thishe takes exception. Let me ask him to cite a single calcu- 
lation in which mv is used either by engineers or anyoneelse. The 
term has absolutely no practical application of any kind. Having 
got it we can do nothing with it, for it expresses nothing in 

eaven above or earth beneath. 

Momentum expressed by mv? is of the utmost possible im- 
portance. The controlling energy of a fly-whesl varies as 
the square of its velocity of rotation, not as its velocity 
—that is to say, a fiy-wheel running at 200 revolutions per 
minute has just four times as much energy stored in it 
as the same wheel revolving at 100 revolutions per minute, 
Artillerists always calculate the energy in a shot in terms of 4 mv°— 
a formula which, as Dr. Lodge has pointed out, is very little used 


by engineers, or more usuall shoe ‘*TIncog.” would have them 
y eng ) » eer 4 


use mv, I suppose, but how I cannot understand. When a gun 
is fired it recoils, and the energy of its recoil is calculated by the 


formula E = tnd where W is the weight in tons or pounds ; the 
y 
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energy of the shot is calculated in just the same way. In calcu- 
lating the efficiency of propellers, it is clear that the reason why 
that propeller is—as Rankine says—the best that throws behind it 
the largest weight of water at the least possible velocity, is because 
the thrust depends on the weight of water moved astern directly. 
But the waste of power varies as the square of the velocity of the 
water moved, and not, as ‘‘ Incog.” a make out, on its velocity. 
When a railway train has to be stopped by brakes, the work to be 
done by the brakes varies as the square of the velocity of the train, 
not as the velocity. The sooner “ Incog.” forgets the existence of 
mv the better for him. I am quite sure that if he will try and 
apply it to any practical use—or I will go so far as to say try to 
employ it for any calculation whatever—he will see this, All that it 
means is that when two bodies containing the same quantity of 
matter are moving at the same speed their energy is equal, and 
proportionate to the quantity of matter. What can be made of 
this in the way of calculating energies, or anything else, I do not 
know. 

I have not asked for absolute definitions of force, or momentum, 
or weight, or motion. I have asked for definitions of the sense in 
which each person using them employs them. There is nothing 
analogous to a definition of colour in this. Thegreat mass of man- 
kind are agreed that grass is green. Certain scientific gentlemen 
tell us that to say it is green is not sufficiently accurate, and on 
examination it turns out that they cannot agree among themselves 
as to a better definition. It is impossible to read any modern 
text-book without finding definitions. I ask that these definitions 
may be precise, clear, and not self-contradictory. Furthermore, 
I ask that each writer shall clearly explain what his definition is ; 
surely this is not too much to expect in a scientific discussion. 
Dr. Lodge uses the every-day common word “ weight” in one 
sense, Professor Greenhill uses the word in a totaily different 
sense. Then we have Mr. Deeley with the poundal—that is to say, 
the force of gravity exerted on a given mass of matter through a 
space of lft. Then someone else tells the wretched student that 
there is no such thing as a pound weight, because the pound varies 
in amount all over the universe, and soon. ‘‘ Incog.” forgets that 
the very thing for which he is pleading, namely, the rough-and- 
ready every-day definitions of things, is just that against which the 
rest of your correspondents are fighting. A pound on the square 
inch is good enough for me, and no doubt for ‘‘ Incog.,” but it is 
not good enough for Dr. Lodge or Mr. Deeley, who, by the way, 
seems to have passed over what I thought a very pertinent 
question put by ‘‘ X.” in silence, J, HARRISON, 

Brighton, March 13th. 





Sir,—In a very excellent little treatise, ‘‘ Elementary Mechanics,’ 
by Dr. Lodge, I find the following on page 49: ‘‘ The momentum 
of a 50lb. cannon ball moving with a velocity of 1612ft. per 
second, is 80,600 foot-second units; that of a 3-ton truck moving 
at the rate of 12ft. per second—roughly, eight miles per hour—would 
be 80,640 units, or nearly the same as that of the above cannon 
ball ;’ and he then goes on to say, ‘“‘If you put an obstacle in the 
path of each body, so as to stop both in the same time, they would 
each deal the same blow. Suppose, for instance, that the cannon 
ball and the truck were to meet each other end on, aad the ball 
were to remain embedded in the material of the truck, both would 
be stopped dead by the impact.” 

Now, the foot-pounds of energy in the ball happen to be 
124,850 lb., while the energy of the truck is only 15,120 foot-pounds. 
Of course it is impossible to say how much energy would be 
expended in ripping up the truck ; but apparently weare to assume, 
for the sake of argument, that all the energy of the ball is trans- 
ferred to the truck ; but with a reversed sign, and all the energy 
of the truck is transferred to the ball; also with a reversed sign, 
the result being a dead stop. Will your correspondent ‘‘ Incog.” 
explain to me how this thing can be? How is it possible for 
15,120 foot-pounds of energy to annul and dissipate 124,850 foot- 
pounds of energy? And why it is that the cannon ball would 
not send the truck flying before it, at a speed representing the 
difference in energy between 15,120 foot-pounds and 124,850 foot- 
pounds? J. McL, 

Hull, March 15th. 





HYDRAULIC RAMS, 


Srr,—I have read with much interest the correspondence in your 
valuable paper on the subject of ‘‘ Hydraulic Rams,” called forth 
by your article on “‘The Rife Hydraulic Ram.” Having made a 
more or less constant study of the hydraulic ram for the last eleven 
or twelve years, I should like to be permitted to make a few re- 
marks on the subject. 

I quite agree with your correspondents who have written pre- 
viously, and also ‘A, L. P.,” in your contemporary the Mechanical 
World, that the Rife engine is anything but an ideal ram, and that 
it is very much behind our best English practice, either as a single 
or double-acting ram. I have no doubt that Mr. Anderson is 
right in stating that his firm are the oldest makers of rams in this 
country, as the oldest rams I have met with are their make ; but I 
do not consider the ram illustrated with his letter likely to give the 
best results under any, and certainly not under all, conditions, 
So far as I am aware, only one other maker, except the firm with 
whom I am engaged—Messrs, Joseph Evans and Sons—has dis- 
covered that the same type of ram is not suitable for all conditions, 
and that to get the best results you must have a ram of a design 
suitable for the conditions under which it has to work. Mr. 
Anderson’s record of a 44 per cent. efficiency with 46 to 1 ratio is 
very good, but he does not tell us under what conditions this was 
obtained, as a great deal depends upon the amount of fall used. 
This efficiency, under the conditions named, with 2ft. or 3ft. fall, 
would be a grand performance, but if the fall was 12ft. to 20ft. 
there would not be much init. Again the size of ram would make 
a great difference, as so high an efficiency cannot be obtained with 
a small ram as with a large one. The adjustable weighted beat or 
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waste valve shown on the Rife ram may be ingenio : 
but it is utterly useless for the purpose lntended, wsnabeni. 

Mr. 8S. H. Farrar’s figures are interesting, but, as I haye a 
checked them against actual results, I cannot say whether Pe 
agree or not. ‘T'wo portions of his letter are, however, rather a 
tradictory. In one place he says, ‘‘ If the drive pipe be lengthened 
or shortened, the work done will remain the same.” Wheiee 
later on he says, ‘‘ There are ‘various things to consider in fixin, ¢ 
hydraulic rams, such as a suitable ratio between length of drive 
pipe and head.” My own experience is, that very much depends 
upon the length of the drive pipe, and that everything in connec. 
tion with the job has to be taken into consideration in determi ‘ 
ing the length of same. I do not quite follow where this gentle. 
man’s ‘‘good cock just above the delivery valve” comes in, in pre. 
ference to a properly designed snifting valve ? _ 

With regard to Mr, Ransome’s letter, I should like to know how 
many years it is since he asked for quotations for a ram to work 
under the conditions he names, and what guarantees he required : 
as my firm have been prepared to quote for rams of almost any 
size, and to give any reasonable guarantee for the efficient wore 
ing of the same for the last eight or ten years, May I also ask 
what efficiency he obtained from the rams he constructed, as jt 
were, on the spur of the momet. j 

Mr. Pounder must be either joking, or he knows nothing what. 
ever about the subject. 

The work Mr. Barr claims to have got out of his 3in. ram is 
certainly very satisfactory, but will he kindly tell us how he caleu. 
lated these efficiencies : also what type of ram the compound or 
double-acting was which gave the result he mentions / 

Speaking of double-acting rams, so far as I am aware, there are 
only two other firms except our own who make a double.actin, 
ram worthy of the name ; that is,a ram in which the pure pe 
impure water cannot possibly mix. The rams with a diaphragm 
to separate the two waters are a snare and delusion. These dia. 
phragms must naturally become fractured sooner or later, and 
what is the result’ The more or less impure water finds its way 
into the service tank, with probable results more easily imagined 
than described. The Rife, as a double-acting ram, is not worth 
consideration, except that makers of this and the diaphragm type 
claim, and no doubt can obtain, better efficiencies with them than 
with a proper pumping ram, as in the case of these rams the 
loss by friction is reduced toa minimum. They can also be manu- 
factured cheaper, and consequently can be sold at a lower price 
than a pumping ram. I would also point out that the Rife ram 
could not possibly be used where the pure water was at a lower 
level than the site of the ram. 

I will now give you the result of a test taken from one of our 
patent double-acting rams, which I think will compare with those 
by any other maker, considering that this ram was just new out 
of the shops, and was not made specially for testing or experi- 
mental purposes:—Fall, 10ft.; drive water used, 90 gallons per 
minute = 900 foot-gallons per minute ; head of delivery, 165ft.; 
water delivered, 2°75 gallons per minute = 453-7 foot-gallons per 
minute ; per cent. of efficiency, 50°4, I may just mention that 
my firm have provided testing appliances at their new works, for 
testing rams with drive pipes up to 12in. diameter, and up to 
30ft. fall. 

In conclusion, I think I can give Mr, Farrar a little idea why 
the hydraulic ram is not used in the Colonies to so great extent as 
it should be, and that is this. For years the foreign markets 
have been flooded with cheap American trash, in the shape of 
so-called hydraulic rams, constructed evidently without any know- 
ledge of the subject. These have been erected, and in many case; 
have been complete failures ; hence the objections to these really 
valuable water-raising appliances, Will Mr. Blake kindly give us 
his opinion on this subject ? A. H, 

Wolverhampton, March 16th. 





LIQUEFACTION OF AIR BY SELF-INTENSIVE REFRIGERATION, 


Srr,—In recent issues of THE ENGINEER was published a paper 
by Dr. Carl Linde on the above subject, from which it appears that 
in his most successful attempt, without the use of auxiliary re- 
frigeration, he was able, with a copper tube apparatus weighing 
132 lb., to liquefy air in two hours, with an average higher pres- 
sure of 190 atmospheres. 

It will be of interest to those who have followed this subject to 
hear of the latest performances which constitute a great advance 
on the above results ; the weight of the copper coil having been 
reduced to less than one-sixth, the time required for liquefaction 
to less than one-fourth, and the pressure of the compressed air to 
less than one-half. 

An apparatus which I designed on an improved plan, and which 
was completed in May, 1896, was exhibited at work at the conver- 
sazione of the Royal Dublin Society held on the 10th inst.; and, 
the liquid being easily removable as produced, it supplied the 
material for repeated demonstrations during the evening, with the 
usual experiments, 

Air at an average pressure of eighty-seven atmospheres was 
supplied by a a lent by Messrs. Arthur Guinness, Son, 
and Co., which had been formerly used for compressing carbonic 
acid gas; and the compressed air was carried through 80/t. of 
copper pipe to the room in which the apparatus worked. No 
auxiliary cooling by carbonic acid or other agents was used to re- 
duce the temperature of the compressed air before or after it 
reached the apparatus. 

The copper tube in the exchange weighing only 20 lb., was dis- 
posed in a special arrangement of coils, so that the temperatures 
were exchanged over a range of 202 deg. Cent. within 14 of a 
degree, the compressed air entering at + 10 deg. Cent. passing 
through the liquid state at — 192 deg. Cent., and issuing a few 
seconds later at -+ 8 °6 deg. Cent. 

When a start was made with the apparatus at atmospheric tem- 
perature, the jet of liquid air was clearly seen in twenty-five 
minutes, and the liquid was collecting in the receiver in thirty- 
three minutes from the start. When the apparatus was cooled 
down by continuous working, the liquid began to collect again in 
two minutes after emptying the receiver, and accumulated at a 
good rate; the exact quantities of liquid and of air for a given 
time have yet to be measured, 

The receiver is a glass vessel protected by a vacuum of the kind 
invented by Professor Crookes, first applied to refrigeration work 
by M. Cailletet, of Paris, and improved and popularised by Prof. 
Dewar. It is further protected by a special glass attachment fitted 
in such a way that the vacuum vessel can be readily removed with- 
out any risk of fracturing it by movement in contact with rubber 
hardened by cold to the rigidity of stone, and can be quickly 
replaced after emptying without interfering with the effective 
action of the apparatus. 

The apparatus has been very strongly and neatly made by Brin’s 
Oxygen Company, of Westminster, and tested to a very high 
pressure. It should be mentioned that in the almost impossible 
event of a joint giving way, no one can be hurt, since the high- 
pressure air exists only in the form of a thin column or thread, 
with very small admission passages. The harmlessness of a burst 
under these conditions has been practically demonstrated with a 
joint constructed in such a way as to burst inside a similar con- 
struction at 120 atmospheres, when the effect proved to be quite a3 
mild as had been anticipated, and entirely harmless—a mere blow- 
ing off. This is the only apparatus existing in the United Kingdom 
which liquefies air without auxiliary refrigerating agents, 

W. Hampson, 

509, Sauchiehall-street, Glasgow, March 13th, 





THWAITES’ STEEL-MELTING FURNACE. 
Srr,—In my letter which appeared in your issue of February 19th, 
I asked for some further information respecting the claims for 
improvements in the above. On pointing out that the air-reversing 





valve was practically the same as in the S'emens furnace, I am told 
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valve is or may be detrimental to the working of a 
ce ; but in the case of a Thwaites furnac> it matters 
tle if it be leaky, for reasons which are stated. Your readers 
ie able to form their own conclusions on this detail. 
ba a called attention to the fact that any gas passing the 
7 rsing valves would not take the course it was said to take, in 
ve description of the furnace ; on this point there is now what 
ps ars to me a decided change of front. As to cost of working 
PP rarpace in every-day life, year after year, I am told I can 
yo ulate it myself on knowing that in one charge the carbon was 
pent to 065 per cent. in 5} hours. [am unable to make the 
re ired calculation from the data given. I have to see to the 
es ntenance in working order of a large number of reversing 
eS and as leakage and fine combustion rarely occur, the “‘ifs’ 
pow “mays” of Mr. Allen’s letter are not very alarming. 
~ will now, Sir, with your permission, refer to one or two other 
details, In the Thwaites regenerator the lowest row of checkers, 
and that which carries those above it, issubject to the most intense 
heat. When the lower row is destroyed by the heat, what will 
happen to those above? Now, about the temperature of the pro- 
duets of combustion at the point where they enter the reversing 
yalve, this must be too high to be very economical, and higher 
than in a Siemens furnace. This high final temperature cannot 
easily be avoided, so long as the outlet to the reversing valve is at 
the upper part of the regenerator. ‘The Thwaites regenerator 
to me to be upside down. If it were worked the other 
it ought to be, the furnace would be all the better for 
minus the gas regene- 
VULCAN, 


that a leaky 
Siemens furna 


appears 
way up, aS 10 > 
it; but then it would be a Siemens furnace, 
rators. 

Liverpool, March 10th. 


PETROLEUM BURNERS. 


Sir,—May I supplement the letter of J. S. V. Bickford bya 
few remarks’ In my experience with a good number of lamps for 
heating firing tubes and vaporisers of oil engines and other pur- 
poses, all the burners which produce their own blast by the 
yaporisation of oil under pressure are liable to fail from two causes 
_first, dirt or coke being deposited in the vaporising tubes ; and 
second'y, the difficulty of maintaining a constant air pressure in 
the oi! container without continual attention. 

A small lamp which seems to work as well as any is imported 
from Sweden, and is known by the name of the Primus or Etna. 
It is, a3 far 1 know, only made in small sizes. 

At the Windsor show of the R.A.S.E., in, I think, 1889, a hot- 
air engine was shown working, using heavy oil as fuel. In place 
of an air blast a small steam jet was used, Attached to the roof 
of the shed, and some 10ft. or 12ft. above the furnace, were two 
tanks, one for water and one for oil. The water and oil flowed by 
two separate pipes into some sort of boiler and vaporiser. A con- 
stant pressure was kept in the steam boiler by the head of water 
in the tank, and the steam jet would not be liable to fluctuations, 
In this case the blast of air is not dependent on the heat of the 
oil in the vaporiser. 

One of the simplest petroleum burners is that used for heating 
the ignition tube in the Trusty oil engine—Knight and Weyman’s 
patents. In this burner a jet of air is forced through the flame of 
a lamp burning the oil on an ordinary cotton wick. This burner 
will ron for hours without attention, the air blast being supplied 
by a pump worked by the engine. 

“The makers of the Hornsby oil engine use an asbestos wick 
with a small quantity of oil poured over it ; a fan drives a strong 
blast of air through the centre of the flame. 

JOHN HENRY KNIGHT, 

Barfield, Farnham, March 15th. 





Sir,—I have only just noticed ‘‘G, H.’s” inquiry re above. I 
have been experimenting in this direction for some years, and have 
been so far successful that | can now undertake to supply a 
vaporising burner to use ordinary lamp oil which will give a blue 
to purple flame without any form of independent air blast being 
used. I may add, the largest single burner I have made so far 
consumes about 4 lb. to 5 lb. of oil per hour, 

The Union Club, Neweastle-upon-'yne, 

March 15th. 


Wm. Cross, 





THE EAST COAST ROUTE TO SCOTLAND. 


Sir,—With reference to the letter of ‘‘Gairloch” in to-day’s 
issue, it is evident that your correspondent has quite mistaken the 
meaning of my former letter. If he will kindly refer to it again 
he will see that I entirely sympathise with the North British 
Company in its wish to work the East Coast trains over the Berwick- 
Edinburgh section. I, however, laid special emphasis on the 
lamentable fact that the splendid Newcastle-Edinburgh run has 
now ceased to exist. 

It co happens that an excellent article on this subject appears 
in today’s issue. Mr. Charles Rous-Marten therein shows how 
ably the North British Company is doing its work. Reading 
between the lines, however, I rather fancy I detect the sorrow of 
the writer of the article that the Newcastle-Edinburgh run has 
been abolished. Is not this so, Mr. Marten’ 


London, N., March 12th, A. J, CHISHOLM. 





CEMENT FLOORS. 
SIR,—On page column 3, last paragraph, you describe a 
cement floor in Paterson, N.J., of U.S A.. which is said to be 
fire-proof—no iron apparently being used in it. I presume it is a 
real floor, 7.¢., with air space below as well as above ; if so, I doubt 
its being fire-proof. Some weeks ago I wished to see the effect 
of fire on cement, and I made three small bricks—empty match- 
boxes for moulds—one pure cement, one half sand, one two-thirds 
sand, I let them all set and dry perfectly, putting the pure 
cement under water after it had hardened, and then dried it with 
the others, I put them all in the fire to get red hot. The sand 
and cement crumbled easily under my thumb and finger. The 
pure cement did not, but it is easily scratched with my thumb- 
nail, although I cannot break it with my hands, 
March 17th, 
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G. A. Halc, 





THE WORK OF THE ETHER. 


51R,—In your article on ‘The Ether and its Work,” page 271) 
you say, ‘A young Italian, Signor Marconi, has discovered what 
18 apparently a new thing in radiancy, which enables him to 
transmit telegraphic messages over long distances without a con- 
ductor,” | hope Mr. Marconi may make his mark on his genera- 
tion. He is undoubtedly an Italian, his father being an Italian 
noble ; but for all that he is ‘‘ half a Briton,” for his mother was 
born in Ireland, and her father and mother were both Scotch, first 
cousins to each other, and—although we all three had different 
hames—first cousins to THE WRITER, 

March 15th, 





STEAM ENGINE AND BOILER CERTIFICATED ATTENDANTS BILL. 


. SIR,—Should this preposterous proposition by some fluke pass 
into law it is hardly possible to realise the position in which 
thousands of manufacturing establishments employing only one 
certificated engine-man would be placed in case of his sudden 
absence from illness or other cause if compelled to suspend work 
until another such man could be found. Surely production in 
this country has enough to bear without being subjected to this. 
March 15th, MECHANIC. 





AMERICAN COMPETITION. 


Sir,—Your issue of to-day’s date, p. 237, col. 1, par. 11, One 
®ars so much of American output, competition, &c., we only wish 


bh 





tosay that we can supply the large sized steel plates of special fire- 
box quality, in one piece, which the Schenectady locomotive people 
found it impossible to get in the United States, and we are re- 
peatedly supplying similar plates, and larger, ‘‘ made in England.” 
H. J. SKELTON AND Co, 
12, Lime-street, London, E.C., March 5th, 








Roya InstiruTioN.—On Thursday next, March 25th, Profesor 
W. Boyd Dawkins, F'.R.S , will begin a course of three lectures at 
the Royal Institution on “The Relation of Geology to History.” 


DEATH OF PROFESSOR SYLVESTER. -- The death of James 
Joseph Sylvester, F.RS., Savilian Professor of Geometry 
in the University of Oxford, took place at his residence 
in Mayfair, on the 15th inst., at the advanced age of 82, 
Professor Sylvester was the youngest son of Abraham Joseph Sylves- 
ter, and was born in London in 1814. From the Royal Institution, 
Liverpool, he went to St. John’s College, Cambridge, and was 
Second Wrangler in 1837. Asa Jew he could not take his degree 
nor compete for the Smith’s prizes, still less to obtain a Fellowship. 
He entered at the Inner Temple, and was called to the Bar in 1850 ; 
but he mainly devoted himself to teaching. He was Professor of 
Natural Philosophy at University College, London, 1837 - 1844, 
then Professor of Mathematics at the University of Virginia. 
Returning to England, he gave up mathematics for a time, and 
was on the point of taking up the profession of an accountant, 
when, says the Times, by Lord Brougham’s influence he was made in 
1855 Professor at the Royal Military Academy, Woolwich. Fifteen 
years later he retired, but in 1877, on the foundation of Johns Hop- 
kins University, Baltimore, he migrated to America as the first Pro- 
fessor of Mathematics in the new University. As Professor and as 
editor of the American Journal of Mathematics, he practically 
founded the study of higher mathematics in the United States. In 
1883, on the death of Henry Smith, he was elected Savilian Professor 
of Pure Geometry in Oxford, and became a Fellow of New College, 
where he lived a loyal and devoted member of William of Wykeham’s 
foundation. In Oxford he produced his theory of reciprocants, 
and by the force of his teaching and the foundation of a mathe- 
matical society he did much for his subject. On the failure of his 
vu and general health in 1893 he retired from active duty to 

sondon,. 


SKELTON AND BROTTON SEWERAGE.—At a meeting of the Skelton 
and Brotton Urban District Council, it was reported by the engi- 
neer that the scheme of main sewerage and sewage disposal had 
been satisfactorily completed by the contractor, Mr. J. Carrick, of 
Durham, within the time allowed by the County Court order. 
About twelve months ago an injunction was obtained from this 
Court, by the Saltburn Urban District Council, to prevent the 
pollution of the Skelton Beck, which flows through the pleasure 
gardens at Saltburn. After a public inquiry of the Local Govern- 
ment Board by the late Mr. W. J. B. Clerke, M. Inst. C.E , whose 
sanction to a loan of £15,000 was obtained, a start was made with 
the work, which is now fully completed. The scheme, which is of 
a very complex and difficult nature, is from the design of Mr. D. 
Balfour, M. Inst. C.E., F.G.S., of Newcastle-on-Tyne, and com- 
prises about ten miles of 2lin., 18in., 15in., 12in., and Yin. fireclay 
and cast iron pipe sewers, with manhole and lamphole shafts, 
automatic flushing chambers, cast iron valley crossings, &c. The 
fireclay pipe joints are made partly with Hassall’s patent water- 
tight joint, and partly with gaskin and cement. The work con- 
sists of a combined intercepting scheme for carrying the whole of 
the sewage from the ten villages in the district, which have a 
population of 10,000, to a point at the top of the cliffs on the 
coast at Cranodale Spout, where the cliffs—200ft. in height—have 
had a tunnel driven with a gradient of 1 in 2 from the beach to 
the top of same, and lined with bricks in which are laid cast iron 
pipes, connected by easy bends to the outfall sewer on the beach, 
which is carried 700 yards out to sea, This sewer is of cast iron, 
laid in a trench in the rock on the beach, and embedded in 
concrete, cast iron inspection chambers being placed on the outfall, 
and indicated by means of cast iron poste, A large number of 
float experiments were made to ascertain the proper point of dis- 
charge, so that there could be no nuisance from refiux sludge, and 
ultimately a point to the north-west of Huntcliffe Promontory, 
700 yards from the cliff was decided on being at extreme low water, 
and where it is found the sewage at all states of the tide is carried 
out to sea, The work is on the most modern principles in all 
details, and has been completed for less than the engineer's origina! 
estimate. 


WEATHER AVERAGES.—The Meteorological Office has recently 
published a summary of mean results, showing the different features 
of the weather in each month, and for the whole year, from the 
observations of twenty-five or more years for a very large number 
of stations, situated in different parts of the British Islands. The 
values are obtained solely from the records of barometer, tempera- 
ture, rainfall, and bright sunshine, made especially for the use of 
the Meteorological Oftice, and the returns have in every case been 
especially approved. The barometer means show that the average 
readings are much lower over the northern portion of the kingdom 
than in the south during all the winter months, and this fully 
explains the great predominance of westerly and south-westerly 
winds which blow over us from the Atlantic. In the summer the 
barometer readings are much more uniform over the whole country, 
and the winds are, consequently, of less strength and more variable 
in direction. The values are obtained from two different systems 
of observation—those made for the daily weather report, and used 
especially for the weather forecast and storm warnings, and those 
made for the weekly weather report, and used more especially 
for agricultural and sanitary purposes. The lowest mean tempera- 
ture occurs nearly always in January over the whole country, and 
it ranges from 37 deg. in Scotland and the English Midlands to 
45 deg. at Scilly, and 44 deg. at Valentia. The highest mean 
temperature occurs in July and August, these two months being 
about equally warm in all parts of the country. The mean at the 
Scotch stations is 56 deg., in Ireland 59 deg., and in England 61 deg. 
London and Jersey enjoy the highest summer mean temperature, 
the average being 63deg. In July the average difference between 
the day and night readings at many of the English stations is 
18 deg., while at stations in Ireland and the West of England it is 
less than 10deg. In February 60 deg. is occasionally exceeded in 
all parts of the kingdom, and the highest reading during the last 
twenty-five years is 67 deg. at Cambridge, in 1891. In March 
70 deg. is touched occasionally in England, the highest readings 
being 71 deg. in London in 1871, and 70 deg. at Cambridge in 1893 
and 1894, Readings of 80deg. are occasionally reached at the 
eastern and central English stations in April. The values of 
absolute minimum temperature show that in December, January, 
and February, the temperature occasionally falls below 10 deg. 
Fah. in different parts of the kingdom ; but readings below zero 
are extremely uncommon. There are a few instances in Scotland 
and in the Northern Midlands of readings below 10 deg. in March. 
They are, however, very exceptional ; but temperatures below 
20 deg. occasionally occur in most places. Frost may occur in any 
part of the country in April, and it occurs in May, except at the 
extreme western stations. Frost occurs in many parts of Great 
Britain in September, and is of frequent occurrence in October 
and November, readings falling below 20 deg. in the latter month. 
The heaviest rainfall at the stations reporting to the Meteorological 
Office occurs at Glencarron, where the total fall for the year is 86in., 
and at Fort William it is 77in. The least annual fall is 26°6in. at 
Spurn Head, and the next lowest, 23°3in. at Cambridge. In 
London, the total for the year is 24°8in. The driest part of the 
year is March in the Eastern and Midland districts of England, 
April generally in Scotland, Ireland, and the West of England ; 
while in the South-west of England it is as late as May. The 
heaviest rainfall in England is mostly in October ; but in Scotland 
and Ireland it is far more irregular, occurring sometimes in winter 
and sometimes in summer, 





THE INSTITUTION OF CIVIL ENGINEERS. 


THE MOND GAS PRODUCER PLANT AND ITS 
APPLICATION, 


Av the ordinary meeting on Tuesday, the 16th March, Mr. John 
Wolfe Barry, C.B., F.R.S., the2President, in the chair, the paper 
read was on ‘‘The Mond Gas-producer Plant and its Application,’ 
by Mr. H. A. Humpbrey, Assoc. M. Inst. C.E. 

The advantages of gaseous over solid fuel had led to an in- 
creasing demand for gas producers to convert the solid fuel into 
the gaseous state. Gas producers had hitherto been constructed 
to make gas with little regard to by-products, and none had been 
made to give good results with cheap slack coal, and where the use 
of gas for gas engines was concerned only expensive fuel such as 
anthracite and coke had been found available. The Mond producer 
and recovery plant described in the paper not only employed cheap 
bituminous fuel, but recovered from it SID. of sulphate of ammonia 
per ton, and yielded a gas eminently suitable for use in gas engines 
and applicable to all cases of furnace work. 

The difficulties to be overcome before bituminous slack could be 
utilised in producers were mentioned, and the author showed how 
Dr. Ludwig Mond, F.R.S., had not only succeeded in overcoming 
these difficulties but had advanced the subject another stage by 
recovering as ammonia 70 per cent. of the original nitrogen con- 
tained inthe fuel. The distinguishing features of the Mond process 
were enumerated, and the author described in detail the manner in 
which the plant was worked, including the mechanical handling of 
the fuel, the means adopted to preserve and recover the ammonia, 
the conversion of this ammonia into marketable sulphate, and the 
systems of regeneration by means of which considerable heat 
economy was effected. Diagrams and drawings of the plant ac- 
companied the paper, and tests of the temperatures in different 
portions of the process were given. In the summer of 1895 the 
author had studied the producer plant at Winnington, and obtained 
figures relating to the working of the plant necessary for a complete 
set of calculations, The results were shown in appendiees giving 
all the data froma three days’ trial. The measurements of the 
quantities and weights involved, the chemical analysis of slack 
and gas, the calculation of heat quantities and the cost of 
materials, wages, &c., had been accurately determined, and were 
given in tabular form. The} results showed that for every 
ton of fuel fed into the producer about 24 tons of steam and 
three tons of air were blown through the grate, the mixture 
being at a temperature of 250 deg. Cent. Ofthis steam one ton was 
furnished by the system of regeneration and 1} tons was added 
as exhaust steam from various engines and pumps. Over 4 ton 
of steam was decomposed in passing through the hot fuel, and 
nearly 4} tons of gas were formed from one ton of coal, equal to 
about 160,000 cubic feet at ordinary atmospheric temperature. 
This gas had a calorific value of 81 per cent., calculated on the 
calorific value of the one ton of fuel gasified ; and the net cost, 
including fuel, labour, &c., was less than 5s, at the present price 
of sulphate of ammonia. When Mond gas was burnt with air, 
both in the cold state, the resulting temperature was 1150 deg. 
Cent., but with regeneration it was possible to reach temperatures 
beyond the range of any form of pyrometer at the disposal of 
the author. The first circular Mond producer had been started to 
work in September, 1893, and for three years there had been no 
repairs either to the brickwork lining or to the producer proper. 

In dealing with the application of the Mond producer plant, 
the author was able to give the actual figures obtained at 
Winnington, where Mond gas had been applied to the following 
purposes: —(1) Furnace and boiler heating; (2) the manu- 
facture of steel; (3) motive power. In each case great 
economy arose from its use. In a Babcock-Wilcox boiler the 
gas from one ton of fuel evaporated over seven tons of water 
from and at 100 deg. Cent., and the gas had proved eminently suited 
for use in the manufacture of steel. 

In 1894 the author had carried out the first experiments in the 
application of Mond gas to the generation of mechanical power. 
The trial of a 25 nominal horse-power Otto-Crossley gas engine 
gave most satisfactory results, 2166 indicated horse-;ower hours 
being obtained per ton of fuel in the producers, the thermal 
efficiency of the engine being 23°8 per cent. A much lerger engine 
was being erected to drive a dynamo with an out put of 75,000 watts. 
For purposes of comparison, tables relating to Dowson and 
Lencauchez producers were given. In order to better realise what 
might be accomplished in the way of cheap power supply, the case 
of a 10,000-horse power central station was considered to show the 
design of-the gas producers and recovery plant suitable for pro- 
viding the necessary gas for this power. A summary of the 
advantages to be derived from central power stations on the lines 
indicated concluded the paper. 








ENGINEERING Society: Krne’s CoLLecE, Lonpon. — At an 
ordinary meeting of this Society, held on Tuesday, March 9th, the 
President in the chair, Mr. H. W. Standen read a paper on ‘‘ Light 
Railways.” After explaining the chief ways in which a light rail- 
way differed from the main line of the country under consideration, 
the author proceeded to point out the economy effected in their 
working, and their suitability for poor districts. The different 
gauges were next discussed, and also the several reasons for the 
saving in cost of adopting a gauge smaller than that of the main 
line, making special reference to the great carrying capacity of the 
2ft. 6in. gauge, compared with its cost of track. The survey of a 
line was briefly alluded to, the objects of a local railway, and the 
influence of heavy gradients on its carrying power, being next 
dealt with. The author then gave the reasons for using the various 
weights of rails, and also for employing timber or steel sleepers. 
The suitability of timber, and in some cases of ‘‘Irish” bridges, for 
small railways, was pointed out. After mention had been made 
of the locomotives and rolling stock to be used, the paper concluded 
with some remarks on the adoption of a uniform working axle load 
for engines, wagons, and carriages alike. A discussion followed, in 
which many members took part, and the meeting terminated with 
a vote of thanks to Mr. Standen for his interesting paper. 


FIRE AND ELECTRICITY.—At the Society of Artson Wednesday, the 
10th inst., Mr. Frederick Bathurst read a paper on ‘‘The Prevention 
of Fires due to the Leakage of Electricity.” The lecturer first dis- 
cussed the possibilities which might cause electrical fires, broadly 
summarising the conditions under the three heads, imperfect insula- 
tion, imperfect conductivity, and imperfect workmanship. He 
then passed some criticisms on the use of wood-casing for electric 
light wires and on the practice occasionally adopted of enclosing 
them in ordinary iron piping, finally advocating as the best and 
safest system a series of continuous tubes or conduits of insulating 
material placed throughout a building after the manner of gas or 
water pipes, the conducting wires being afterwards drawn into 
the tubes, In this way the conductors were insulated electrically 
from all the materials used in the building, and the woodwork of 
the house was effectually protected from being ignited by leakage 
or by the accidental heating or short-circuiting of the wires then.- 
selves, The effects of careless handling or defective workmar: hip 
could also be readily detected and remedied. Insulating tubes 
could be found which were waterproof, and would provide a high 
and durable insulation. Such a system could be installed simul- 
taneously with the operations of building, and lent itself effectively 
to the repair, alteration, or enlargement of the conductors, A 
suitable metallic armouring provided protection from external 
trouble, while all internal troubles arising from moisture or 
damaged insulating material on the conductors were, from a fire- 
risk point of view, absolutely counteracted. In short, he thought 
that an insulating tube system fully met the various conditions of 
safe and perfect wiring, compensating crass ignorance and counter- 
acting gross carelessness on the part of those installing or using 
the electrical service, 





SpTHR JENGINEER 





Marcu 19, 1897, 











THE UNITED STATES MONITOR PURITAN 


(For description see page 285) 

















































Marcy 19, 1897. 





THE ENGINEER 


297 








eerste 
REIGN AGENTS FOR SALE OF THE ENGINEER. 


FO. 
8 —Grrotp AnD Co., Vienna. 
AUSTRIA = ie Waxsu, Lrp., Shanghai and Hong Kong. 
~~ BoyvEAU AND CHEVILLET, Rue de la Banque, Paris. 
ye OMANT.- Asner AND Co., 5, Unter den Linden, Berlin. 
on A. TWEITMEYER, Leipsic. 
INDIA.—A- J. ComBRIDGE AND Co., Esplanade-road, and Railway Book- 


stalls, Bombay. 
JTALY.—LOESCHER AND Co., 307, Corso, Rome. 
j Bocca Feres, Turin. 
JAPAN.—KELLY AND WALSH, Lrp., Yokohama. 
ai 4.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 





RUSSL 
. AFRICA.—GORDON anp Gorcn, Long-street, Capetown, 
fg R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 


J. C. Juta ann Co., Capetown, Port Elizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GoRDON AND Gortcn, Queen-street, Melbourne; George- 
” street, Sudney ; Queen-street, Brisbane. 
R. A. THompson AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King Williaw- 
street, Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-strect, Sydney. 
NEW ZRALAND.— Upton anp Co., Auckland. 
: Craig, J. W., Napier. 
YNTREAL News Co., 386 and 388, St. Jamea-street, Montreal. 


CANADA.—M¢ 





ronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA,—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
SuBSCRIPTION News Co., Chicago. 
STRAITS SETTLEMENTS.—KELty anp Watsu, Lrp., Singapore. 
CEYLON.—WIAYARTNA AND Co., Colombo, 





SUBSCRIPTIONS. 
Tue Exorveer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 





advance) ? 


Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum 


will be made. Tae ENGINeeR is registered for transmission abroad. 


A complete set of Tak ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 


Tain Parer Copres— 


Half-yearly .. .. «+ se £0 18s. Od. 
Fewiy 22 fice oe se ‘ae on “Oe £1 16s. Od. 
Taick Paper Copies— 
Half-yeoriy 2c. cs ts: ee? se ce 0c ce co AE Oe, Sa. 
Yearly et ee ee ee Ee eee 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


@@® The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 

subject to this condition. 


Prices for Displayed Advertisements in “ordinary” and “‘special’ 
positions will be sent on application. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 


Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sudnew White; all other 
letters to be addressed to the Editor of THE ENGINEER. 





Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 





CONTENTS. 
Tue Enoineer, March 19th, 1897. PAGE 
MODERN JAPAN—INDUSTRIAL AND SCIENTIFIC. No. V. (Illus.).. .. 283 
PoypHasE ELEctric CURRENTS. ({llustrated.) .. .. .. .. .. 284 
U.S, Monitor Puritan. (Lllustrated.) TRIER oe ee ee 
THE INTERNATIONAL GEOLOGICAL Concress, St. Pererspure, 18° g 


THE Paris METROPOLITAN RAILWAY .. 2. 22 ce 2s ce 
PARTIALLY IMMERSED SCREW-PROPELLERS FOR CANAL Boats 
A THERMAL ReGuLaTor. (Illustrated.) .. .. .. «. es se 
Sixty Years’ IMPROVEMENTS IN METEOROLOGICAL INSTRUMENTS 
Raitway MaTrers—NoTES AND MEMORANDA—MISCELLANEA .. .. 2 
Tae Nisnt Novaorop EXHIBITION. Giiustrated.) 0s 6. 1s ces 
Rl, DORAN gs Lea ee eee tee Ee ego ad imenc’es oes idhn oes 
Lerrers To THE Eprror—Moment of Resistance— Dynamical Termi- 
nology—Hydraulic Rams—Liquefaction of Air by Self-inten- 
,, bive Refrigeration—Thwaites’ Steel-melting Furnace.. .. .. 2 
Petroleum Burners—The East Coast Route to Scotland—Cement 
Floors—The Work of the Ether—Steam Engine and Boiler 





Attendants Bill—American Competition A ae oo 295 
Tue | 295 


NSTITUTION OF CiviL ENGINEERS.. .. .. 2. .. oe es 
LEADING ARTICLEs—Salt Water in Water-tube Boilers .. .. .. .. 
British and Foreign Guns—Railway Speeds—American Merchant 


PMNS ar veh cal en ane idsacs, dias ideas cbs vege eel 
Opposition to Machinery—Fatal Accident on a Russian Ironclad .. 29 
NUMAN Es. Veen co tad, Car ad-tea tse se be cs ne we <a Se 
SHort Notices oe! wel wef oe. ty lees We Siew War ew. <0 300 
Books RECEIVED .. 800 


founane TO THE CORRIENTES Torpepo Destroyer. (Illustrated.).. 
ECENT TRIALS OF FIRTH’s SHOT AND OTHER ARMOURING-PIERCING 


. PROJECTILES Since he elven iba edvae 1h oo ae 301 
Corrvcatep Disc Steet Putey. (Illustrated.) .. .. . 301 
A New Lirg-savinc APPARATUS. (Illustrated. ) ag det kee oe ae 
NOTES ON BELTING ee a er a ae ae ee +. 302 
LAUNCHES AND TRIAL TRIPs 308 


Newronr HARBOUR CoMMISSIONERS’ WEEKLY TRADE REPORT eae 
'NDMILL Pump, Ipswich SEWERAGE Works. (Illustrated.) .. .. 30: 


ComBiED METALLIC AND FiBRous PackiNG FOR ENGINES. (Illus.).. 304 
HE NkW AMERICAN TARIFF .. .. .. ad ee aetee. 66 ‘os, oe Se 
a StRone on RAILWAY SPEEDS... .. ... ia ak os. eee eee 
p= Mivcet Steam Trap. (Illustrated.) .. .. .. ae “Se, we 
MERICAN ENGINEERING News r ca brak 805 


a FROM THE Provinces—The Iron, Coal, and General Trades of 
™ Birmingham, Wolverhampton, and other Districts—Lancashire 306 
> : Sheffield District—North of Englard—Notes from Scotland .. 307 
ales and Adjoining Counties—Germany .. .. .. .. .. .. 308 
BS DMtEeT COUMERR as GS ek ca 309 
BELECTED American Parents... .. .. 1. .. .. .. 2. 2. 2. 810 
ARAGRAPHS—The Chesterfield Viaduct, 288—Death of Professor Sylvester, 


295—Skelton and Brotton Sewe v 
2 rage, 295—Weather Averages, 295— 
Engineering Society, King’s College, London, 295—Fire and Elec- 


tricity, 295—Yorkshire Co 


TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 


not necessarily for publication, but as a proof of good fuith. No notice 
whatever can be taken of anonymous communications, 
*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 
REPLIES. 


T. 8.—We do not know what you mean by “more friction.” The 

resistance to rotation of a shaft depends on the load carried per square 

inch of bearing surface and the lubrication. It is to a large extent the 
same whether the shaft revolves quickly or slowly. 

P. U. 10.—We suppose you mean 6000 Ib. over the whole surface = 4°6 lb. 
per square inch. (1) Tank 36in. deep, total pressure in very short pipe 
= 4 a (2) The water would rise nearly 11ft. above the water level in 
the tank. 

8. anp M. L.—It is of advantage to carry a higher pressure in the boiler 
than the engines, because it tends to dry the steam, and prevents 
priming, but to carry 70 lb. in the boilers and work your engines at 
30 Ib. is a very wasteful practice indeed. Steam should reach the 
engines at 65 lb.,and be worked expansively so as to obtain the requisite 
average cylinder pressure. 

NewcastTLe.—The fact that the engine has run for seven years without 
reboring is good evidence that the lubrication has been satisfactory. 
Putting the oil in with the steam continuously is the proper way. The 
dryness of the rods is no indication that the cylinder has not oil 
enough. It may be that the rods need a little lubrication just where 
they leave the stuffing-boxes. 

E. M. (Fishmonger-alley.)—- Among books affording the information 
required by our correspondent may be mentioned those written by 
Stoney, Rankine, Fidler, Angin, Warren, Unwin, Cargill, Latham, 
Paton, Du Bois. We are not acquainted with the author alluded to in 
our correspondent’s letter. We may, perhaps, remark here that ‘‘ quick 
and practical methods of finding stresses” should be adopted with 
great caution. It is is only a regular course of study that will impart 
the theoretical knowledge necessary to enable a man to become a good 
designer of structures. Some acquaintance with actual workshop 
practice in the construction of iron and steel girders and trusses is 
also equally indispensable. . 








MEETINGS NEXT WEEK. 

CrysTaL PaLace.—Wednesday, March 24th, at 8 p.m.: Course of 
Victorian Era Lectures, ‘‘ Sixty Years’ Advancement in Hygiene.” 

Tue InsTITUTION oF ELEcTRICAL EnoingEers.—Thursday, March 25th, 
at 8p.m.: Continuation of discussion on paper, ‘‘On Some Repairs to 
the South American Company's Cable off Cape Verde, 1893 and 1895,” by 
Mr. H. Benest, Associate. 

Society or Arts.—Monday, March 22nd, at 4.30 p.m.: Cantor Lectures, 
‘* Alloys,” by Professor W. Chandler Roberts-Austen, ©.B., F.R.S. 
Wednesday, March 24th, at 8 p.m.: Paper, ‘‘ The Transmission of Power 
by Alternating Electric Currents,” by Mr. W. B. Esson, M. Inst. C.E., 
M.I.E.E. Thursday, March 25th, at 8 p.m. Indian Section. This meet- 
ing will be held at the Imperial Institute : ‘‘ The Cultivation and Manu- 
facture of Rhea Fibre,” by Mr. Thomas Barraclough. 

Tue InstiruTion or Civi, Enorneers.—Tuesday, March 23rd, at 
8 p.m.: Paper to be discussed, ‘‘The Mond Gas-producer Plant and its 
Application,” by Mr. H. A. Humphrey, Assoc. M. Inst. C.E. Wednes- 
day, March 24th, at 4 p.m.: “James Forrest” Lecture, ‘‘ Bacteriology,” 
by Dr. G. Sims Woodhead. Friday, March 26th, at 8 p.m. Students’ 
Meeting: Paper to be read, ‘‘The Re-signalling of the Liverpool-street 
Terminus of the Great-Eastern Railway,” by Mr. W. J. Griffiths, 
Stud. Inst. C.E. 








DEATH. 
On the 10th inst., at Thenford, near Banbury, Epwarp Vickers, 
aged ninety-three. 








OUR HORSELESS CARRIAGE COMPETITION 


We think well to remind intending competitors that 
the time for making entries will expire at 6 p.m. on the 
31st inst. Printed forms of entry can be obtained on 
written application to the Editor of Taz Enainger. It 
is much to be hoped that no intending competitor will 
neglect to enter within the time fixed, and so suffer 
disappointment. In the interests of competitors, we 
shall not publish the list of entries until the time comes 
for delivery of the vehicles at the Crystal Palace. 
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SALT WATER IN WATER-TUBE BOILERS. 


It has long been held as an article of faith that it is 
impossible to use salt water in any form of water-tube 
boiler. Even those engineers who admit that it might 
be practicable to run a boiler of the Root type with tubes 
of large diameter for a short time, draw a very well-defined 
line, and assert that it is out of the question to work an 
express boiler with anything but quite pure fresh water. 
The obstacles to the use of sea water are held to be two- 
fold. In the first place, the boilers will prime badly when 
it is used; in the second, the small tubes will quickly 
become salted, and then they will burst and do much 
harm. The question involved in all this is really very 
important, involving the safety in some degree of the 
large fleet of torpedo boats and torpedo catchers which 
we are forming. If a condenser tube bursts or the con- 
denser breaks down in any way, under ordinary conditions 
and with the Scotch boiler it is possible to run for some 
hours with more or less salt feed-water, but if the 
condenser of a torpedo boat gave way, the boat 
would be rendered helpless, and might not be able 
even to reach a port twenty miles away. It is 
somewhat curious that the truth of this theory has 
hitherto been taken for granted. The foundation of it is 
to be found mainly in the disastrous results that have 
attended the use even of town water under certain 
circumstances, the priming ensuing being very heavy and 
continuous. So far as we know, nothing like a crucial 
test has been carried out. It is known that if salt water 
gets into boilers it is difficult to get dry steam or anything 
like it, and the effect of salt water on heating surfaces is 
generally understood. What need, under the circum- 
stances, for experiment? All was known that can be 
known, and it was at once useless and unnecessary to 
make a practical test. 


has attained his present position very largely by making 
experiments. He never takes things for granted, and as 
a result he has gone on effecting one improvement after 
another in marine prepulsion. Impressed with the 
sigwificance of the question of the use of salt water in 
express boilers, he has carried out a series of experi- 
ments which cannot fail to have important effects. They 
have gone far to upset preconceived notions. It is no 
light thing that he has proved that the assumed necessity 
for fresh water is a species of fetish ; and that sea water will 
answer very well indeed for making steam under certain 
conditions easily fulfilled by marine engineers of ordinary 
skill and intelligence. The first experiment was carried 
out with the original experimental water-tube boiler 
made about 1888 or 1889. It is a small generator, with 
two separate steam drums and two lower chambers. 
Clean salt water was obtained in casks brought by the 
Great Eastern Railway from the East Coast. The boiler 
was set up in the yard, and steam was made at atmo- 
spheric pressure. The tubes in the boiler are lin. in 
diameter and about 4ft. long. No scumming or blowing- 
off of any of the water took place. It was found that the 
boiler did not prime, and it was run continuously for 
forty hours before the experiment was concluded. It was 
then ascertained that about two dozen tubes were salted up 
solid ; but very little bending or distortion had taken place. 
The tubes being straight, it is comparatively easy to drill 
the salt out with a species of auger or twist drill made 
for the purpose. We have seen a tube thus cleaned in 
a very short time; and so far as we could see from 
careful inspection if the tubes were thus cleaned the boiler 
would be ready for service at once. If we suppose this to 
have been a real torpedo boat boiler, it is evident that 
she could have steamed a distance of 400 miles at 10 miles 
an hour. Indeed, it is not impossible that her boiler 
would have held out as long as her coal. It must not be 
forgotten that during this trial no salt was withdrawn 
from the boiler, a condition wholly unnecessary in 
practice, because under any circumstances the boiler could 
be scummed and brined just as boilers were scummed and 
brined in the pre-surface condenser days. 

So far the experiment was satisfactory and reassuring, 
but it was not complete. It is a well-recognised fact that 
the higher the temperature of the water the greater is the 
facility with which the sulphates of lime and magnesia— 
which are insoluble in hot water—are thrown down. That 
is the reason why in former days a pressure of about 
35 lb. was the highest carried at sea. As the experimental 
boiler was worked at about 213 deg. or 214 deg., it 
might be urged, and with some force, that the experi- 
mental boiler furnished no criterion for a boiler carrying 
a pressure of 150 lb. or so. To meet this Mr. Yarrow 
took a second-class torpedo boat, a little craft with a 
length of 86ft. and a displacement of about 15 tons, fitted 
with triple-expansion engines, indicating some 250-horse 
power, and giving the little vessel a speed of 17 knots or 
thereabouts, and he worked the boiler for some time 
under varying conditions with sea water; the result was 
quite satisfactory, and indeed left no room for doubt. 
Sea water was used with very little trouble or diminution 
of power. 

On Friday last we had an opportunity of seeing what 
can be done in this direction. The torpedo boat, leaving 
Messrs. Yarrow and Co.’s yard at 10.35 a.m. ran down 
to Gravesend, using her condenser and working under 
normal conditions. Gravesend was reached a little 
before noon on the last drain of the outflowing tide. 
Several tests of the water were made, but pure sea water 
of the normal density was not reached until, a little below 
Gravesend, we met the tide flowing up. At 12 noon the 
feed from the condenser was cut off, and thenceforth, 
throughout the trial nothing but sea water was used. 
At first there was a very little trouble from priming, but 
by augmenting the air pressure the boiler pressure was 
quickly run up to about 200 Ib., the engines taking steam 
at 1501b., and the wire-drawing dried the steam and 
steadied the water in the boiler. There was no further 
trouble. The engines were driven at about 400 revolutions 
per minute on the average. No diagrams were taken, but 
the speed and pressure corresponded to about 250-horse 
power and 17 knots. The Nore lightship was reached at 
1.10 p.m., and the torpedo boat circled round the lightship 
and proceeded on her return voyage. The weather was 
rough, and there was sufficient choppy sea to make the 
little craft jump, but there was no priming trouble. It 
was found that a four hours’ run in salt water could not 
be got if the boat proceeded up stream at once, and so 
she turned again and ran down stream for a quarter of an 
hour, and then turning once more, started up stream 
again. Tilbury Fort was passed at 2.50 p.m. Thence to 
Poplar the engines had to be eased, because the river 
was crowded with craft running up on the flowing tide. 
Messrs. Yarrow’s yard was reached at 4.15 p.m. Thus 
the boiler had been working steadily for four and 
a-quarter hours on salt water, and she got up the river 
on brackish water, and with perfect success. During the 
trip there was no scumming or blowing down of any kind. 
Careful salinometer tests were made throughout the run. 
At Gravesend, to begin, the boiler contained distilled water, 
and time was required, of course, to raise its density. 
That went up by degrees, until during the last hour it 
stood at 33. The overflow from the hot well, now 
delivered over the side instead of being returned to the 
boiler, was tested, but only gave about 01 per cent. 
augmented density. 

This was but one of several runs made with salt water 
feed by this boat. In every case the boiler has been 
opened up and examined after a run. The result is 
curious, and worth further investigation. Instead of the 
heating surfaces being heavily coated with lime salt firmly 
adhering, they are coated with a loose deposit crumbling 
away under the fingers, and readily brushed off the 
surfaces. There is some reason to think that at high 
pressure the lime salt, instead of adhering like cement 
to the metal, really comes down as a non-adherent 
powder, which can be easily washed out. This is a point. 
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positively. We see no reason to doubt thatif the Yarrow 
boiler were worked with sea water, and properly blown 
down and scummed, it could be run for a month without 
trouble; whether equally satisfactory results could or 
could not be obtained with other water-tube boilers we 
are not in a position to say. Each type of boiler will 
have to be made the subject of special experiment. The 
important fact with which we have to deal is that boats 
fitted with the Yarrow straight-tube boiler can be run up 
to three-quarter speed at all events with sea water. Of 
this there can no longer be any doubt, and thus a grave 
cause of uneasiness is removed from the ken of our naval 
authorities and the Admiralty. 


BRITISH AND FOREIGN GUNS. 

Tue First Lord of the Admiralty, in his reply to Sir 
Charles Dilke in the House on March the 5th, spoke on 
our naval resources generally with confidence. He 
described the system on which we are to obtain. drilled 
seamen as the best that could be devised under present 
circumstances, and he dwelt with obvious pride on the 
designs of our newest types of ships, which enable us to 
put fleets in the Mediterranean and Channel of more 
formidable character, and consisting of ships better able 
to work together, than those of other Powers, whose 
vessels have in many instances grievously disappointed 
the expectations formed of them. With regard to our 
future armaments, we are told that the 6in. quick-fire 
guns may occupy positions hitherto taken by heavier guns 
of ordinary construction. As may have been observed, very 
little has been said of the quality and supply of our guns 
latterly, but we think it is a case of “ no news being good 
news.” Some yearsagoour ships were kept waiting for their 
armaments. Matters in this respect have been now greatly 
bettered. The fact is that the rate of supply hasimproved 
because, as we pointed out in ovr article at the beginning 
of the year, we have secured patterns giving excellent 
results, so that our factories are able to push forward. 
This active condition we look upon as important to the 
country, both as regards private firms and Government 
factories. The latter are absolutely dependent on having 
approved patterns to work from. This may only appear to 
be true with private establishments so far as service orders 
are concerned; because their work for foreign Powers 
naturally depends on their having guns which satisfy 
them, and this is a question which may be worked out 
independently of our service conditions. We consider 
private factories, however, of great importance to the 
country, because on them depend the keeping up of 
arsenals, on which we should rely in time of war when 
foreign orders would cease, and all their powers would be 
available for England. 

To secure foreign work, it is necessary not only that 
our private establishments should turn out first-rate 
ordnance, but also that their power to do so should be well 
known, so that any achievement of a private firm is a 
matter of national interest, and the reputation of private 
firms and Government are more closely connected than 
might appear at first, because it would be difficult to 
believe that a private firm made specially excellent guns 
for long without their own Government adopting them. 
Before considering the ballistic powers of some British 
and foreign service pieces, we are glad to record a re- 
markable achievement in the way of accurate shooting of 
an Elswick 12in. wire gun recently made for Japan. The 
piece was fired on February 26th last with a charge 
equal to three-fourths the weight of the shot. Ata 
range of 5000 yards three projectiles were fired, and all 
fell within a rectangle of four yards by two yards. It is, 
of course, possible that it might be found difficult to 
obtain such extraordinary shooting as this often, but 
we are only conjecturing this, and at all events the fact of 
the achievement being possible argues a very high 
standard of accuracy. Who would aim at a mast at 
5000 yards? Yet on this occasion the military mast of 
a French armour-clad would have been not only struck 
but struck three times in succession. To pass on 
now to ballistic powers of British and foreign guns. 
We will commence with 12-in. guns. For our purpose 
we have not all the elements that could be desired in 
the absence of records of pressures, because one 
gun may be firing with a larger reserve of safety than 
another. We use the words reserve of safety rather 
than speak of equal pressures, because a heavier gun 
is, of course, stronger than a lighter one, and would 
bear a higher pressure; and, further, wire guns are 
adopted simply because they are stronger than others, 
and this implies that they may fire larger charges with 
the same margin of safety. Taking guns as they stand 
for service, it will be found that the British 12in. gun is 
the heaviest, the United States piece comes third, and 
these two fire by far the heaviest projectiles, the British 
wire 12in. piece, weighing 46 tons, and discharging a 
850 lb. shot, with a muzzle velocity of 2367 foot-seconds, 
with an energy of 33,020 foot-tons, and the American gun, 
weighing 45:2 tons, its shot weighing 8501b., andits muzzle 
velocity and energy being respectively 2100 foot-seconds 
and 25,985 foot-tons. The French 12in. gun is the second 
in weight, weighing 45° 9 tons, and inits muzzle energy, viz., 
30,750 foot-tons, but it is obtained with a shot weighing 
only 643°8 Ib., having a velocity of 2625 foot-seconds. 
This velocity is remarkably high, but it would come down 
fast as the range increased. The Germans have no really 
powerful 12in. gun, but an old-fashioned piece weighing 
35°4 tons. We wish we were able to give the powers of 
Russian 12in. guns, but we feel satisfied that it would 
only be misleading to quote from any published tables 
that we have seen. We know that the Russians have 
adopted guns of newer type and higher powers than are 
exhibited in published tables. We have now and then 
heard of plate experiments in which Russian shot had a 
higher striking velocity than has been recorded else- 
where ; in one instance 2800 foot-seconds velocity is re- 
ported. The Russians, in common with ourselves and the 
United States, have adopted wire guns, although probably 
England only has any considerable number of such pieces 
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very successful; and this means that they may safely be 
subjected to a considerably higher pressure than other 
pieces of the same dimensions, or it would not be worth 
while making them. As our readers must be aware, to 
wind on steel wire or ribbon at a tension calculated to 
enable each part of the gun to bear its proper share of 
the strain thrown on it in firing, involves labour and 
expense apart from the cost of the steel ribbon itself. 
Probably, however, few readers are aware of the length 
of ribbon required. In the 12in. gun, the application of 
ribbon is carried to the fullest extent, and the gun is 
long and large. Nevertheless, we think that few people 
would be prepared for the statement that if in Woolwich 
the ribbon were unwound, and a man were able to walk 
off with the end pulling it out straight as it unwound, he 
would have to take it further than Leicester before he 
stopped, the length being over 100 miles. We do not 
mean that it is all laid on in one length; but this is about 
the total length of wire employed, as may readily be 
tested by the weight. 

To pass to other calibres, the British 9-2in. guns find 
their nearest counterpart in the French and German 
pieces of 9:45in. or 24 c.m. bore. The German gun 
weighs 25°4; the British, 25; and the French, 22:4 tons ; 
and their muzzle energies are respectively 14,050, 14,520, 
and 15,170 foot-tons, the lightest gun having the highest 
energy, which is achieved by a light shot 317°51b., with a 
velocity of 2625 foot-seconds. The British shot weighs 
380 lb., and the German 474, their respective muzzle 
velocities being 2347 and 2067 foot-seconds. In power of 
perforation the British gun comes second af the muzzle, 
but first at 2000 and 8000 yards. This is not as good a 
result as would be expected from a wire gun of the 
weight given above, but it is believed that the actual 
weight of the piece is considerably less than stated in the 
official table quoted, and more nearly approaching the 
23 tons attributed to it in the Naval Lists. There is a 
new 9°2in. British gun intended for coast batteries. This 
is a long piece, 46°7 calibres length, with a muzzle energy 
of 19,220 foot-tons. This, however, is not so good a gun 
as the 12in.; that is, it does not deliver so much energy 
per ton of gun, for this factor is 712 foot-tons for the 
9°2in. gun, and 718 for the 12in., yet the latter is propor- 
tionately shorter, besides which it is more difficult to 
obtain a large factor of this nature, as the scale on which 
we attempt it is larger. 

Our field guns are good, at the present moment at least 
as good as those of any Power so far as we know, and we 
still lead well in quick-fire guns. Speaking generally, 
then, on the question of ordnance, we hold something 
more than our own, we believe. France this year claims 
to get great energy by means of very high velocity and 
light projectiles ; but the velocities are apparently chiefly 
estimated, the eight or nine largest having absolutely 
the same figures, viz., 800 metres (2625 foot seconds), and 
may probably come down a little in practice, a modifica- 
tion which has before now taken place in many new guns, 
including some of our own. The United States follow 
our proportions, or independently arrive at similar ones. 
The German figures, we think, are hardly up to date, or 
else the German guns themselves are hardly of the best 
type, and we shall probably see better ones shortly. Of 
the Russians we can judge but little, feeling sure that the 
published lists do not include their last types. Weare in- 
clined to think then that both of quick-fire guns and heavier 
ordnance, England has made the largest numbers, which 
would be a matter of considerable importance if war were, 
unfortunately, to break out suddenly. 


RAILWAY SPEEDS. 

In the Railroad Gazette there appeared a few weeks 
ago aletter from Mr. George S. Strong, criticising certain 
statements made by us, and giving some additional par- 
| ticulars of high speed runs attained in the United States. 
| That letter will be found in our impression for Jan. 29th 
| with our reply. The Scientific American Supplement for 
| March 6th contains Mr. Strong’s answer. That also will 
be found on page 304. We asserted, it will be remembered, 
our disbelief that any locomotive ‘‘exists now, or ever 
has existed, that could have accomplished what Mr. 
Strong has been led to believe—no doubt without due 
examination of the figures—has been done.”’ The letter 
which we now publish manifests the same want of care 
in sifting out the truth, and the same want of scientific 
accuracy that characterised his former communication. 
It is full of vague statements, but contains little sufficiently 
precise to be worth criticism. Indeed, it is clear that he 
fails to perceive that, if he is right, then all the generally 
accepted laws of dynamics are a delusion. 

We dealt, it will be remembered, with a report that a 
locomotive had taken a gross load of 424 tons a distance 
of 10°5 miles in eleven minutes from stop to stop; and 
we explained—and gave the calculations proving—that 
such a performance was impossible. Mr. Strong does 
not, it will be seen, attempt to touch these calculations ; 
he does not impugn their accuracy. He contents himself 
by saying that our data are wrong, and then he quotes a 
dynamometer to show that they are wrong. But the 
experiments he adduces had nothing to do with the train 
which was said to have run 10°5 miles in eleven minutes. 
Nor is the speed given when the dynamometer was used, nor 
the distance in which the speed, whatever it may have been, 
was reached. In a word, the lines beginning, ‘‘ In dyna- 
mometer tests that we have,” &c., have no more to do 
with the statement which we criticised than they have to 
do with the velocity or inertia of the moon. ‘lhe main 
point for which Mr. Strong contends is that the American 
engine is of great power. About this there is no manner 
of dispute. But powerful as itis, itis not powerful enough 
to accomplish what it was said to have accomplished. 
Mr. Strong’s present letter gives us an additional 
example of rash statement. He tells us a story about 
a certain engine which was hauling a train up an incline 
of 50ft. to the mile, or say, 1 in 105. The incline is 
16 miles long. Nothing is said asto the dimensions of the 
engine. We are told, however, that the boiler evaporated 
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and the other to 3500 gallons per hour, could gy 1 
The engine got up the bank in twenty minutes, so 
the boiler evaporated at least 2166 gallons, or 21,699 ib 
of water in twenty minutes. So far as we can gather 
from Mr. Strong’s letter, this performance could heat 
gone on for an hour or more. That means that the 
boiler could have evaporated 65,000 lb. of water per hour 
Unfortunately, we are not given the heating surface 
but we know that it did not exceed 2500 square feet, A 
very simple calculation suffices to show that Mr. Strong's 
statement done into figures means that each square foot 
of heating surface made 26 Ib. of steam per hour. This 
is about twice the rate to be had from a locomotive 
boiler in a torpedo boat with 3in. of water pressure, Jf 
the boiler had only 2000ft. of surface, it must have made 
steam at the rate of 82:5 lb. per square foot per hour, A 
considerable percentage of the heating surface in the 
American locomotive is made up of tube length, and jg 
very inefficient. What the fire-box and first 3ft. or 4 
of the tubes must have done is wonderful to contemplate, 
To evaporate this enormous quantity of water, not a 
than 8125 lb. of coal must have been burned, probably 
more, for we are giving the boiler credit for 8 lb. of steam 
per pound of coal, which represents a far higher economy 
than is consistent with the rate of evaporation per square 
foot. Wedo not know what the grate area is, but it does 
On 

not exceed 40 square feet, and _ = 203 1b. burned per 
square foot per hour. The fireman who managed to get 
over 8} tons of coal into the furnace in sixty minutes must 
be rather stalwart. 

Bringing the assertion that the engine exerted 3000. 
horse power to the test of figures, we find that it is 
equally incredible. The train, according to Mr. Strong, 
ascended theincline at the rate of 48 miles an hour. Now, 
23,228lb. moving at this speed represents just 3000-horse 
power ; consequently, that was the total resistance. The 
resistance due to the incline was about 21°3 lb. per ton, 
and that due to the speed was, according to United States 
authorities, about 10 Ib. per ton, or a total resistance of 

23,228 
,and —— = The total 
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33 lb. per ton 700 tons nearly. 
weight of this remarkable train running up an incline of 
1 in 100, or so, was then about 700 tons. Mr. Strong 
must bear with us if we ask for particulars of what must 
even in the United States be regarded as an abnormal 
passenger train. Indeed, a goods train of 700 tong 
running up inclines at 48 miles an hour must be strictly 
exceptional, even in America. Mr. Strong, it is true, tells 
us that the train weighed 450 tons only. But that means 
that the resistance was 51'6 lb. per ton. Deducting 
21°3 lb. for the incline, we have 303 lb. per ton as the 
rolling resistance! He really ought to take more care 
to make his statements hang together. Mr. Strong 
must excuse us if we say that he has been misled. 
The injectors did not throw water at the rate stated, 
and the train hauled and the speed did not repre. 
sent anything like 3000-horse power. Surely Mr. 
Strong must have known that statements so startling 
would be sharply criticised, not only in Great Britain, 
but in the United States, wherein, to say the least, 
opinion is somewhat divided as to the merits of the 
Strong locomotive. It was essential, therefore, that what 
he said should be said with great care. Unless, indeed, 
such statements are obviously the result of accurate ex- 
periment, they possess no scientific value whatever. 
Finally, we have the assertion that a Strong locomo- 
tive has exerted a tractive effort of 23,500 lb., or, say, 10°5 
tons, when pulling a train of fourteen cars up an incline 
of 86ft. to the mile. Again, we have no means of check- 
ing these figures, because Mr. Strong gives no particulars. 
This is, however, a matter of no importance. With 
plenty of sand properly applied, there is no reason why a 
very big engine such as his should not exert a pull of 10 
tons at 20 milesan hour. If Mr. Strong will think the matter 
out he will see that we have said nothing whatever about 
10 tons ap 20 miles an hour. We regret that Mr. Strong 
has quite failed to realise the importance and value of 
minute accuracy in this controversy. We have never at 
any time disputed the fact that in the United States very 
large and unusually powerful locomotives are used—much 
more powerful than anything we need. But, on the 
other hand, these great locomotives, if much more power- 
ful than ours, are much more heavily loaded—at least, so 
we are told. If an English locomotive with 1200ft. of 
surface hauls a train of 200 tons, while an American 
engine with 2400ft. of surface has to haul trains of 
400 tons, it appears to us that the work to be done by 
each foot of heating surface is the same. In the United 
States press we read very often of performances which 
have no parallel in England. Take, for example, an 
evaporation of 26 lb. of water per hour per foot of heating 
surface. No British, French, German, or other locomo- 
tive boiler at this side of the Atlantic ever did such work ; 
we never before heard or read of such a performance. 
Under the circumstances we have a right to ask for and 
expect ample scientific proof that the unprecedented result 
said to have been got was got. Our contemporaries in the 
States are often angry because we refuse to believe with- 
out substantiation stories which are opposed to all our 
experience in this country. We regret that they should 
view the matter in this light; possibly they will in time 
learn the value of accuracy. It is just a little suggestive 
in this connection that Mr. Strong has not replied to our 
criticisms through the pages of a railway journal. 


AMERICAN MERCHANT SHIPPING. 


Captain ALEXANDER McDovaatt, shipbuilder, of West 
Superior, Wisconsin, U.S.A., and of ‘‘ whaleback ” fame, 
has communicated a lengthy article to the Chicago and 
some other American daily papers, in which he advocates 
a remedy for the decay of the American mercantile 
marine. Whatever differences of opinion there may be 
in regard to the beauty of his ‘“‘ whaleback ” productions, 
it is to be feared that the most admiring of Mr. 
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more water than two injectors, one equal to 3000 gallons, 
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in his latest literary effort. But perhaps 

uch at bis English will be overlooked for the sake 
ry doe xeellence of the remedy that he offers. For, to a 
of the ~a have already for many years past been cheer- 
eople aged in fattening capitalist manufacturers, syndi- 

fully ne trusts with the hard earnings of the patient 
cates, - under the guise of a patriotic protectionist tariff, 
ae eem the most natural thing in the world to bolster 
: vie shipping industry in a similar way. And this is 
e Jy what Captain McDougall proposes to do. Not 
paren the law which prohibits foreign-built vessels 
cay oe under the American flag, the bold captain 
oe coals that the people of the United States should 
furt i. i pay a bounty to those of their number who 
be 9 good enough to go into the shipping trade. The 
‘isinterestedness of this suggestion is delightfully obvious, 
poo if the reasoning wherewith he supports it is not so 


captain McDougall says thas to build a good merchant 
hip for ocean trade in the United States at the present 
Se y will cost one-half more than to build in Great 
Pelle. “Thus, a steamship that would cost 800,000 
Jols. in the United States would cost 200,000 dols. in 
Great Britain.” Starting with this 100,000 dols. difference 
in cost, he estimates an annual difference in charge of 
6} per cent. for insurance, 44 per cent. for interest, and 
4 per cent. for depreciation, making in all 15 per cent., or 
per : ons ° r 
15,000 dols. yearly in favour of the British ship. What 
Captain McDougall’s authority may be for his rate of 
depreciation we do not know, but on this side of the 
Atlantic the experience of shipowners points to more 
nearly 8 per cent. than 4. Hence we would suggest that 
perhaps 19,000 dols. is closer to the handicap which he 
gays is imposed in this way on owners of American 
vessels. But this is not all. In his own words: ‘“ Then 
would come the difference in operating expenses, 
crew, shore management, insurance, foreign agency 
and exchange, all of which we are not well skilled 
in its manipulation, which would amount to nearly 
as much as the difference in first cost, all of which 
does at first look very discouraging to us, but a plan 
suggested later on may help us to overcome part or 
all of this great difference.” All of which, when we 
have mastered Captain McDougall’s meaning, simply 
amounts to this, that he wants the people of the United 
States to pay a shipowner from 30,000 dols. to 34,000 dols. 
annually in order that an American shipbuilder may 
receive 300,000 dols. for building a ship that could be 
produced in Great Britain for 200,000 dols. But, of 
course, he does not put the case in that way. He says 
that “more than 200,000,000 dols. is paid to foreigners 
yearly to do our shipping. If we could only do one half 
of this, what a commencement it would be to the great- 
ness which this country will some day reach.” And so 
he wants ‘‘ proper assistance to be at first given by our 
Government to help us to introduce our own skill at sea 
and to the world, and I think it can be done, and at the 
same time maintain higher wages than are paid in any 
other country, both on manufacturing and shipping.” 
This is very generous on Captain McDougall’s part, for it 
shows that he is not wanting all the profits to himself 
for building the ship, but is willing the workmen and 
sailors should get a portion of the nation’s bounty. 
Having agreed to share the spoil, he proceeds to tell us 
at what price his scheme can be worked. He says: 
“The difference between the cost of building, owning, 
and operating an ocean-going ship of to-day of the United 
States and that of some of the European countries is about 
equal to 15 cents per ton per 100 miles carried at sea, so 
that if our Government could give a bounty of two cents 
per ton per 100 miles, an American ship could carry a ton 
of freight from the United States to any foreign country.” 
He estimates that a sum of 50,000,000 dols., spread over 
a period of ten years. would be the sum actually sub- 
tracted from Uncle Sam’s purse in putting his ship- 
owners on their feet, and enabling them to pay the price 
demanded by his shipbuilders for their ships. The two 
cents a ton demanded in this way of the American citizen, 
in order that American shipowners and shipbuilders may 
get rich, amounts to paying half-a-crown bounty on every 
ton of goods carried in an American bottom from New 
York to Liverpool. Further, if Captain Mc Dougall’s 
figures are correct, it also means, in addition to paying 
out £10,000,000 in the course of ten years, an additional 
charge of 73d. per ton on all goods carried by American 
ships from Liverpool to New York beyond what the 
carriage would cost in a British ship. So the patient 
and long-suffering American citizen is to be bled twice 
over in the interests of this ingenious scheme for propping 
up an industry that cannot at present stand upon its 
own legs. 
_ Captain McDougall seems to scent afar off the objec- 
tions that even patriotic and protectionist Americans 
might offer to his altruistic remedy. He thinks that ten 
years and £10,000,000 would suffice to do the whole 
business. After that the infantile industry would be able 
to stand unaided. He says, “After the sixth year we 
should have had such experience as to enable us to sail on 
with less direct assistance, and with the live enterprise of 
our people, when a paying inyestment presents itself, I 
think before the end of ten years we would have ships 
enough to get this bounty to be paid to such ships only as 
are owned in the United States and not earning Govern- 
ment bounty for mail subsidy, and vessels made in this 
Pe from American products, officered by citizens of 
ra mee States, when the ship is leaving the United 
States for a foreign port, and no bounty to be paid on 
more than 10,000 miles on the same voyage going or 
coming.” It seems that the bounty is to be a gradually 
reduced one, commencing with 3,000,000 dollars the first 
ig attaining & maximum of 6,000,000 dollars in each of 
suena fifth, and sixth years, and diminished to 
hood oo at the tenth. “If it is then known to 
ane oe: a bounty can be continued a few years 
ep gh F robably it would by that time be “ known to 
viele tae oe by the receivers, but it is doubtful 
€ payers would be willing to pay on “a few 














years longer.” But Mr. McDougall is prepared for such 
objections, for he thinks ‘‘ our ships so assisted, we would 
learn the art of much cheaper construction and operation, 
and might get along without further direct assistance from 
our Government.” 

Now, all this is from a hard-headed Scotsman—a pro- 
duct of the Clyde, a corner of the globe where self- 
reliance and unaided enterprise had built up huge in- 
dustries and great wealth long before Captain McDougall 
sailed for the Western Continent. To what straits must 
this home-trained and energetic sailor be driven before 
he went upon his knees to a paternal Government and 
begged for alms in this manner? When will he and the 
people of his adopted country have their eyes opened to 
the intense folly of their policy? It is perfectly true, as 
he says, ‘*we have more iron ore and coal than all 
Europe, and of a good quality, opened up and developed, 
and right in amongst where the greater part of our popu- 
lation lives, and can be cheaply brought to our coast.” 
Why, then, if Nature has been so bounteous towards 
them, do they fail to hold their own in mercantile com- 
merce on the seas ? 

It is nothing to us what they do, except perhaps 
that we profit by their blindness. For, with their enor- 
mous natural resources, the United States would prove a 
very formidable rival if they only allowed themselves to 
meet us on even terms, and did not so foolishly handicap 
themselves by their navigation laws. 

Captain McDougall is doubtless justified in his belief 
regarding the greatness his country will some day reach. 
Indeed, greatness has long since been attained by her; 
but if she is desirous of possessing an adequate mercan- 
tile marine, it will certainly never be built up by bounties. 
The experience of certain European States should satisfy 
Americans of this. Let the bounty be given for ten 
years, and at the end of that period the industry will be 
found to be depending even more upon that prop to 
support its existence than it was at the beginning. As 
well attempt to make a man self reliant and industrious 
by daily giving him alms, as seek to develope a self- 
supporting mercantile marine by feeding it for ten years 
on bounties. 

Ese ene Reo Ne ee 


OPPOSITION TO MACHINERY. 


OncE more the almost periodical opposition to machinery 
has broken out, and this time in an acute form in the 
engineering trades. It might have been almost thought 
that the days of obstruction to machinery employ- 
ment had passed away, and might be reckoned, if not 
among the relics of the dark ages, certainly among 
examples of an ill-informed trades unionism, or un- 
guarded violence by an uneducated populace. Support, 
in the fullest and completest sense, to this pleasant dream, 
is not, however, unfortunately, lent by the experience of our 
great industries, and employers have over soon again to 
demonstrate, even sometimes at the cost of an expensive 
fight, their freedom of right to substitute machinery for hand 
labour whenever and wherever they like, and to employ on 
that machinery what labour they please. The great labour 
dispute in the engineering trades with which we are threatened 
on the Clyde, the Tyne, and the Wear, at Barrow-in-Furness, 
and Belfast, and perhaps even in some other centres, involv- 
ing the lock-out of some 40,000 or 50,000 skilled workmen, 
has its origin in one of these attempts by capital to make its 
own arrangements. Three or four weeks ago one of the 
engineering works on Wearside set what the Amalgamated 
Society of Engineers are pleased to term an unskilled hand 
to work a boring machine, instead of entrusting it toa member 
of the engineers’ society. The latter remonstrated against 
this proceeding, and as the company declined to make any 
change, the whole of the engineers in the shop turned out on 
strike, and this was followed by a sympathetic strike at 
Barrow. The Employers’ Federation took the matter up, and 
the result is that unless wiser counsels prevail, there will be 
a lock-out. The Amalgamated Society declare that their 
chief opposition is to the reduction of wages, and the lowering 
of the standard of work which would be the outcome of 
unskilled and low-paid men running machines which have 
hitherto been manipulated by skilled engineers, and they 
profess that if boring lathes were to be run by the class of 
labour which has been set on at Sunderland, a great number 
of skilled engineers would be thrown idle. This, however, is 
clearly a begging of the point at issue. What the men’s 
action really amounts to is nothing more nor less than an 
opposition to machinery, and an attempt to dictate to 
employers on the matter of the conduct of their own works 
in a manner which, under no circumstances, can be allowed. 
If it is true, as there need be no reason for denying, that the 
machinery set up at Sunderland dispenses with a certain 
amount of labour, the employers cannot be expected to 
engage on the machine labour more skilled than is required 
for its efficient guidance. In this struggle against machinery 
the men are clearly in the wrong, but we hope that some way 
will yet be found out of the difficulty. 


FATAL GUN ACCIDENT ON A RUSSIAN IRONCLAD. 


Iv is reported that a terrible gun accident occurred on the 
14th inst., in a turret of the Sissoi Veliky, a Russian ironclad 
of 8880 tons displacement launched in 1894, and armed with 
breech-loading guns of the Russian Krupp pattern. The 
daily papers state that the vessel ‘‘ went out for gun practice, 
and, as is supposed, in consequence of the breech not being 
screwed properly home, the gun burst, blowing the top of the 
turret.off. Fourteen men and one officer were killed,” and 
several others fatally wounded; the total number of deaths 
having amounted to twenty-one. This probably is not an 
officer’s account of the accident. A gun does not burst in 
the sense of being ruptured because the breech is not entirely 
closed, in fact it is less likely to burst under such conditions. 
Clearly, however, if the roof of the turret was blown off 
as reported, a great part of the explosive gas must have 
been forced inside the turret. This might have resulted 
from three causes, either from the gun bursting ‘far back 
near the breech, or from the breech having been blown open 
by the discharge, or, which seems a probable explanation, 
from the cartridge having been exploded by the closing of the 
breech, or in the ramming home. Accidents from the two 
latter causes have been recorded with quick-fire guns, in 
which the cartridges carry their own primers; the last 
reported was with a 65 millimetre Canet gun, and happened 
in forcing the charge home. The Sissoi Veliky, however, 








has two turrets, and in each turret two 12in. guns, and it is 
apparently to one of these guns that the disaster is due. 
The guns are probably of quite modern design, and we can- 
not suppose that it was left possible to fire the gun until the 
breech was entirely closed and locked, all modern guns being 
provided with safety gear to prevent such a contingency. It 
is hard, therefore, to accept the explanation offered by the 
daily papers that the breech was improperly closed, and it 
seems much more probable that the charge exploded during 
the closing of the breech or during the ramming home. At 
the same time if must be remembered that a 12in. gun 
cartridge does not carry its own primer. Many other points 
of considerable interest suggest themselves with regard to 
this deplorable accident, but it is almost futile to discuss 
them in the present state of our knowledge with regard to the 
circumstances attending the disaster. It may be remarked 
that a number of the casualties were, it is stated, caused by 
a falling spar or mast, and that one report says that a pro- 
jectile burst. How such an accident could have occurred is 
not evident. It is also stated that some of the men engaged 
in the turret at the time of the explosion were not killed, so 
that it is possible full particulars may be some day forth- 
coming. 








LITERATURE. 


The ABC of the Differential Calculus. By W. D. Wans- 
BROUGH, The Technical Publishing Company, London. 1897. 
It is not popularly believed that the study of the differen- 
tial calculus conduces either to the development of a 
humorous turn of mind, or to the acquisition of a genial 
literary style. It is, moreover, held by many persons 
that the differential calculus is exceedingly hard to learn, 
and exceedingly useless when learned. Mr. Wansbrough 
comes forward as the champion of this hardly used branch 
of mathematics, and fairly shows that big A is not used 
in differentiation, from the reason, which to many seems 
obvious, that a big D in this connection would sound 
ambiguous. We feel that we are almost jeopardising our 
reputation when we say that Mr. Wansbrough’s book is 
really entertaining. There are places in it from which 
light, unproduced by any other source, seems to fall upon 
the dark places of mathematical literature. One smiles 
at the simplicity of it. We, cold-hearted reviewers 
laughed when we read his clear exposition of problems which 
we were accustomed to see regarded as things which only 
the created mathematician could understand. Not afew 
persons have felt that the Professor, like that wonderful 
little rabbit-like animal of Mexico, collects hard things 
round his burrow just because they are hard, and for no 
other reason. But now the Professor is to be exonerated, 
the thing considered hard is proven soft, and the X-rays 
of Mr. Wansbrough’s volume have penetrated to the 

marrow of the differential calculus. 

Do not let us, however, deceive the reader. The book 
before us is only a stepping stone. ‘‘ No attempt,” says 
the author, “is here made to compete with any existing 
work or the Calculus which has hitherto come under my 
observation. My less ambitious aim is rather to provide 
a ladder by which to reach the rather elevated platform 
which forms the starting point for most of the recognised 
standard text-books on the subject. If the foot of the 
ladder is firmly planted upon a solid foundation, and each 
step is made secure in itself, the object with which I set 
out in preparing this volume will have been abundantly 
fulfilled ;” and further on in his preface he explains that 
the book is the outcome of some letters written ‘‘ to a 
young friend, who desired some assistance in the study of 
the Calculus.” Mr.Wansbrough has, it seems tous, entirely 
fulfilled the object he had before him. The book is the 
clearest exposition by far of the fundamental theories of 
the Calculus we have seen, and the easy style in 
which it is written relieves it of the dryness too 
often the only characteristic of mathematical books. 
We recommend anyone who may be in search of 
an introduction to this branch of the exact science to 
take up this volume on the counter of his bookseller 
and read the chapter on “ Limit.” It will give him a fair 
clue to the treatment followed throughout the book. He 
must, however, be prepared for such statements as that 
“there may be views of nothing which have hitherto 
escaped” his attention, that there are two sorts cf 
nothingness, and that itis possible to approach the “ verge 
of nothing.” Further on in the book, too, he must not te 
shocked when he finds 

Sin perplexes hypocrites 

‘Cos’ of base hypocrisy, 
used as ‘‘aphorisms, or detached sentences containing 
important truths,” and serving in this place as mnemonics 
of the trigonometrical functions. As we read this little 
volume a wish came to our hearts that Mr. Wansbrough 
would sit him down and expound the mechanical theory of 
heat in the same thoroughly practical and fundamental 
way. 

The volume contains 147 pages, and is, on the whole, 
well and accurately printed, although it leads off with a 
rather long list of errata. 


Chemistry for Engineers and Manufacturers. A Practical Text 
Book. By Brrrram Buiount and A. G. Broxam. Large 
8vo., 2 vols. Vol. I., Chemistry of Engineering, Building 
and Metallurgy, pp. 244. Vol. II., Chemistry of Manu- 
facturing Processes, pp. 484. London: Charles Griffin and 
Co., 1896. 

SomE time ago we had the opportunity of noticing a 

volume by Mr. H. J. Phillips which, under the title of 

‘‘ Engineering Chemistry,” described the methods and 

processes suitable for determining the chemical composi- 

tion and technical valuation of the principal materials 
used in engineering construction. The present work, 

although bearing a somewhat similar title, occupies a 

different field; it being intended, in the words of the 

authors, to satisfy ‘the needs of practising engineers, 
managers of works, and technical students desirous of 
obtaining some knowledge of chemical technology.” 

For this purpose the whole range of manufacturing 

industries is classified under eighteen different heads 
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and treated in the second volume as the “ Chemistry of 
Manufacturing Processes;” while the first, bearing the 
sub-title ‘‘ Chemistry of Engineering, Building, and Metal- 
lurgy,” deals mainly with mineral and metallic industries. 
This, again quoting the author, “ Includes the chemical 
principles of subjects which are of particular interest to 
the mechanical engineer, to the architect and builder, 
and to all manufacturers who are concerned in the 
erection of plant and the production of power. The 
information given is designed to be of so practical 
a character as to enable an owner of machinery or 
user of power to detect causes of bad economy, and to 
realise when saving may be effected by calling in expert 
assistance ; and it is also hoped that for many readers, 
especially students of manufacturing chemistry, the infor- 
mation will be found adequate to form a sound ground- 
work of knowledge.” This attempt to satisfy require- 
ments differing so essentially in character as those of 
elementary students’ examination companion; and guide, 
philosopher, and friend to works managers and manufac- 
turers in difficulties, would to most persons seem to be a 
decidedly unpromising task, and we are glad therefore to 
find that in the second volume the sole object is stated as 
being ‘ to give the reader a general view of the principles 
which underlie the several manufactures described, and in 
no way intended to present such an account of details as 
will suffice for the student of any particular industry.” 
Considered in the latter and more limited sense, these 
volumes are likely to be useful in many ways; especi- 
ally to the general reader who may wish to know 
something about chemical manufactures without 
desiring to practise them, and as supplementing the 
information given in the ordinary text-books of general 
chemistry, although, by reason of the large number 
of subjects included, the space devoted to any one 
is necessarily very limited, the largest individual allow- 
ance being that of seventy-four pages to dyes and colour- 
ing matters in the second volume, which appears to 
be one of the best and most systematically arranged, 
although it postulates a larger knowledge of the chemistry 
of organic colouring matters than most elementary students 
are likely to possess. There are also very good general 
sketches of sugar making, tanning, and the properties of 
oils, fats, and similar substances ; but these are mostly 
condensed from previously published accounts. In the 
first volume the chapter on water softening, called ‘‘ The 
Chemistry of Steam Raising,’ and those on cements and 
lubricants, contain much interesting matter which might 
have been advantageously developed at greater length. 
The second part of the first volume contains a sketch of 
the operations of metal smelting, or, as the authors prefer 
to call it, ‘‘ winning,” which is far too short to be of 
any particular practical value, the whole of the operation 
of iron smelting being included in less than thirty pages, 
copper in sixteen, lead in about ten, zine in three and 
a-half; and so on in diminishing proportion for the 
remainder. Crucible cast steel, for instance, is discussed 
in seven iines, with the result that in the second part we 
get a new rudimentary text-book, which, apart from the 
exiguity of its dimensions and sundry fantastic changes 
in well-known technical terms, does not differ much from 
most of its predecessors. 

Taken as a whole, these volumes, although showing 
considerable merit in places, can scarcely be considered 
as constituting any very useful addition to technical 
literature. We think it will be found that the period of 
manuals of universal knowledge has gone by, and that 
for popularising exact information in technical matters, the 
production of smaller books, each dealing with a special 
subject, will be found to be a more useful method. 


Gas and Fuel Analysis for Engineers. A compendium for 
those interested in the economical application of fuel. By 
Avcustus H. Girt, SB., Ph.D. London: John Wiley 
and Sons and Chapman and Hall. 1877. 

‘Tus little book is an attempt to present in a concise 

yet clear form the methods of gas and fuel analysis in- 

volved in testing the efficiency of a boiler plant.” These 
are the first words of Mr. Gill’s preface. They will give, 
we think, a very fair idea of what the book contains. 

Unfortunately, Mr. Gill’s treatment has in part marred 

his production. He had it in his power to write a 

work which would have been of the very greatest service 

to engineers, and would have fulfilled a want which has, 
we believe, been long felt if not expressed; but he has 

only succeeded partially where with a little more care a 

thorough success would have been attained. As it stands, 

the little book is of considerable value, and may well be 
obtained by all whose province it is at any time to test 
gases and fuels, and as it is practically the only small 
book of its kind, it will probably be gladly welcomed. 
This fact makes it all the more regrettable that greater 
clearness does not characterise the writing. Mr. Gill 
apparently labours under the delusion that his readers 
know as much about his subject as he does. No fallacy 
could be more injurious to a scientific work. We are 
constantly insisting that an author, and particularly an 
author who is giving instruction on experimental manipu- 
lations, should presuppose an almost entire ignorance on 
the part of his readers. It is absolutely necessary that 
the most minute and clearest information should be given 
to a tyro about the various operations to be performed in 
experimental work. The non-observance of some little 
point which possibly may only be quite evident to an 
expert is sufficient to spoil an elaborate experiment, 
therefore not only should no step in a process be left 
without the fullest explanation, but no possibly awkward 
contingency should be left unnoticed. Strangely enough 
Mr. Gill, whilst leaving the first condition only partly 
fulfilled, gives, in notes which are tacked on to the main 
part, many valuable hints. Itis unnecessary to give any 
example of our meaning, the book is small and easily 
read in an hour, and we commend our interested readers 
to obtain it, when they will see for themselves, and if 
given to experimenting, will learn for themselves that the 
directions for performing certain operations, say for using 








Orsat’s apparatus for gas analysis, for example, are not 
all that they might be. 

The book is divided into seven chapters, and an 
appendix of useful tables. The first four chapters deal 
with the collecting, analysis, and calculations in connec- 
tion with chimney gases. The fifth is concerned with 
the preparation of reagents and arrangement of the 
laboratory. 

The two remaining chapters contain some valuable 
information on fuels, their analysis and determination 
of their heating values, with examples of the series of 
calculations. The method of using Mahler’s Bomb, or 
calorimeter, for the direct determination of solid or liquid 
fuels, has been contributed by Prof. Silas W. Holman, 
and is clear and concise. In the indirect methods of 
determination of fuel values Mr. Gill has no belief; he 
nevertheless gives one or two formule which will be 
appreciated by many people. 

The little volume is clearly printed and illustrated, and 
is bound in the well-known John Wiley and Sons’ brown 
cloth cover. We have checked several of the calculations, 
and have found only a slight slip in a second place of 
decimals, in one case, so that probably no important errors 
occur. 


Transformer Design. By G. Apams, AIE E. 
; and F. Spon, London. 1897. 

Tuts thoroughly practical little treatise on Transformer 
Design should be highly appreciated by all, especially 
those for whom it is intended, viz , students and designers. 
It is written in a concise and lucid manner, without 
going into unnecessary mathematical details, which could 
not be well understood by the readers for whom it is 
specially written. We are glad to note in the preface the 
author’s remark that he gives no extraneous historical 
“padding,” too often inserted by authors to help in 
filling pages, and very wearisome to read. 

The first chapter, although headed ‘“ Introductory,” 
occupies fully one-third of the book, and comprises all 
the formule, &c., for the design of a 10 k.w. transformer. 
The author states, on page 1, that ‘‘ There is a third type 
of transformer, known as the constant current trans- 
former, manufactured by Messrs. Westinghouse, and also 
by Messrs. Thomson Houston, of America, which is 
used for are lighting, the transformer being arranged in 
series ; but this is a very small class, and has not been 
employed in this country.” The sentence in italics is 
scarcely correct, as Messrs. Ferranti, Limited, manufac- 
ture a “‘ constant current ” transformer for their rectifier 
plant, which is in use in this country in several towns for 
public are lamps. 

We are rather surprised that the author does not 
make any mention, especially in Chapter V., on 
*“ Efficiency,” of that other type of transformer in which 
the windings are divided in two, so that by means of an 
automatic change-over switch they can be either put in 
series or parallel, with the result that the “all day” 
efficiency of a large transformer is considerably increased. 
Take the case of a 40 k.w. transformer, for example, 
working on an electric lighting system; when at full load 
the windings are in series and the efficiency at about 
98 per cent., then as the load falls off, say, to one-tenth 
full load, the change-over switch puts the two windings 
in parallel, converting the transformer into one of 4 k.w. 
capacity working at full load with an efficiency of 96 per 
cent., instead of a 40 k.w. transformer working at one- 
tenth load and only having an efficiency of about 86 per 
cent. The result is that for about ten hours per day the 
transformer has an increased efficiency of 10 per cent., a 
matter of considerable importance in a system using 
some hundreds of transformers. 

Chapter VI., on ‘ Distribution,” illustrated by several 
simple diagrams, gives various methods of connecting up 
transformers for different purposes employed in the dis- 
tribution of electric current. 

The printing and paper are both very good, and quite 
up to the standard of Messrs. E. and F. N. Spon’s 
technical publications. 


Messrs, E. 


Muret-Sanders Encyclopidisches Wirterbuch der Englischen 
und Deutschen Sprache, Tiel II. Deutsch Englisch. 
Bearbeitet von Professor Danre~L Sanpers. Part I 
Berlin: Langenscheidtsche Verlags. Buchhandlung. 1897. 

Tuis is the first part of a new German-English Dictionary 

intended to cover all the requirements of the translator, 

whether literary, technical, or colloquial, according to the 
latest use in either country. Such a work must neces- 
sarily be of considerable size, and therefore it is not sur- 
prising to find that it is planned on a very large scale, 
being intended to cover about 2500 pages, closely printed 
in triple columns, each containing 1000 to 1500 words, 
which, with the assistance of a well-considered set of 
symbols and contractions, are made to represent even a 
larger amount of materials. The system of publication 
by parts has been adopted, from four to six parts appear- 
ing annually, so that the complete work may be expected 
to appear in the course of the first year of the next cen- 
tury. The part before us, extending from A to the com- 
mencement of Anb, and therefore including all words 
compounded with Ab, is specially suited to test the value 
of the renderings of some particularly difficult unions, 
and these, asa rule, are very satisfactory. The tech- 
nical equivalents are much more fully given than is 
usually the case in dictionaries not of a special technolo- 
gical class, and for most purposes they will be found 
amply sufficient, although in these there is some varia- 
tion, nautical and general mechanical terms being about 
the best represented, while those dealing with mining 
and metallurgical words are rather weakly treated in 
places. To those who are acquainted with Dr. Sanders’ 
magnificent work on German lexicography it will be un- 
necessary to say anything in commendation of the manner 
in which the present work is carried out, other than 
that it bears all the excellent characters of its prede- 
cessor, and it is, therefore, with deep regret that we lave 
heard of the decease of the veteran editor since the first 
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part of the book reached us. The companion, or Eng}; 
German part, edited by Dr. E. Muret, has for comet 
been in course of publication, and will probably be pine 
pleted during the present year. It will form two volume 
to be sold at 21s. each, so that probably the entire eal 
will cost about £4 4s. The parts are sold at 1s. 6q Pe 
The publication of an abridgment, which will be com, leted 
during the next two years, is also contemplated, _ 


SHORT NOTICES, 

General Trade Calculator: Containing Engineering, Cy . 
and other useful Tables for all Classes of Desens Na’ By Rajbie? 
Esmailjee (Bharmul), Karachi. 103.—This is one of those book, 
that fills one with astonishment that any man could be Posse: 
of the perseverance and energy to go through the drudgery res 
compilation. It is, we may say, an exceedingly useful book ~ 
one which reflects very great credit on its author, a native of 
India, and a book-keeper in the firm of Messrs, T, Cosser and (Co 
It is a large volume, produced, by the way, by native work se 
Karachi, of nearly 800 pages of tables, containing a mass of _ 
and-dried results of a variety of commercial calculations, Thus 
we have tables ‘‘To find cost of stores at rates per cwt. from Fc 
8a cwt. to Rs. 35 per ewt.,” tables showing the English equivalents of 
Indian weight ; tables for the money exchange between India and 
England for different values of the rupee, and soon. The list of 
errata is very short, and, as we have said above, the whole produe 
tion reflects great credit on native Indian work. We may add that 
the volume may be obtained in this country from Messrs, Ironside 
and Son, of 1, Gresham-buildings, Guildhall, 

Annual Report of the Board of Regents of the Smithsonian Tasti. 
tution, showing the Operations, Expenditures, and Condition of the 
Institution for the Year ending June 30th, 1894: Report of the U, 8 
National Museum. Washington: Government Printing Office, 
1896.—This part of the report of the Regents of the Smithsonian 
Institution may be regarded as the appendix or continuation of 
that we noticed some weeks ago. It is entirely devoted to the 
study of the U.S. National Museum, and is of very considerable 
value. The first part is given up to the report of the assistant 
secretary, and opens up with a short history of the museum of 
which the Smithsonian Institute was the nucleus. The second 
part contains descriptions and illustrations of collections in the 
museum, and will be turned to with much interest. A lengthy 
paper, very fullyand well illustrated, by J. D. McGuire, on “The 
Study of the Primitive Methods of Drilling,” which shows how 
exceedingly ancient some of our ‘‘modern” systems are, will 
appeal particularly to engineers. The volume contains well over 
1860 pages, and includesa lengthy list of accessions to the museum 
a bibliography, and an adequate index. , 

The Australian, South African, and Eastern (India, China, and 
Japan) A B C Guides to the Principal British Manufacturing 
Exporters. London: The A B C Export Guides, 165, Fenchurch. 
street. Price 2s. each.—These A B C guides to the principal 
British manufacturing exporters have been expressly published 
to assist foreign buyers in making out their indents. This is the 
first year of publication, and the publishers seem proud of their 
initial effort. Each book contains 100 pages of carefully classified 
matter relating to the manufactures of some hundreds of the lead. 
ing firms in this country, their methods of conducting export 
trade, and other information of value to importers abroad, The 
publishers claim that as a detail helping towards the foreign sale of 
English-made articles, these guides are of distinct value. Although 
the appearance of each of the series is very similar, the subject 
matter differs considerably, each guide, for instance, containing a 
complete list of the export merchant shippers of London, while the 
various foreign and colonial agents or branches of the English 
houses given and other material details are expressed in each 
guide, 

Practical Electrical Measurements: An Introductory Manual for 
Youny Enyineers and Students. By Ellis H, Crapper, A.I.E.E,, 
Lecturer in Electrical Engineering at the Sheffield Technical School, 
London: Whittaker and Co, 1897.—This is a little volume of 
some 125 pages, and is primarily intended for the use of electrical 
students. It is divided into ten chapters, each of which deals 
with the electrical measurements connected with different magnetic 
or electrical phenomena, or with some particular form of apparatus. 
The system followed is to begin each chapter with a few notes and 
definitions, and then to follow with a number of practical exercises 
to be performed in the laboratory. The book is adequately 
illustrated, and should prove useful in many ways. 

Virginia Cartography: A Bibliographical Description. By P. 
Lee Phillips. City of Washington: Published by the Smithsonian 
Institution. 1896.—In this Mr. Phillips has collected a careful 
description of maps of Virginia, to remedy some of the evils 
which the ‘‘ literary hobbyist” has wrought in the province of 
cartography. Beginning with the fanciful map of John With, 
dated 1585, he goes through all the important maps that have been 
produced up to the present time, giving a short outline of the 
nature of each. 

The Syren and Shipping.—From April 7th next, the well-known 
monthly magazine Shipping will be incorporated in the Syren, the 
magazine then taking the combined name of The Syren and 


Shipping. We have received a specimen copy of the paper as it 
will appear after April 7th. Itis brightly written, and excellently 
illustrated, 
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Tue total number of ships and vessels of all kinds 
now being constructed in her Majesty’s dockyards and in private 
yards in the United Kingdom are :— England, dockyards, a 
private yards, 59—total 86 ; Scotland, private yards, 21 ; Ireland, 
none, 
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INTERIOR OF STEAM CHAMBER, CORRIENTES’ BOILER 


ACCIDENT TO THE CORRIENTES, TORPEDO 
DESTROYER. 

Ir will be remembered that the Corrientes armoured tor- 
pedo boat destroyer, built for the Argentine Government by 
Messrs. Yarrow and Co., lately returned to London, having 
been damaged in the Bay of Biscay on her way out. It was 
reported at the time that the vessel was strained owing to the 
very heavy weather she encountered, but on examination such 
was found not to be the case. It appears that she ran foul of 
some wreckage in the Bay during the storm, which damaged 
the bottom plating of the hull. This led to water gaining 
access to the forward stokehold, in addition to which water 
found its way down the forward funnel. The stokers report 
that at the time they turned back there was 3ft. of water in 
the forward stokehold, which it was found impossible to clear, 
owing to the pumps getting choked with coal dust. There 
were in all six of Yarrow’s patent water-tube boilers, and it 
appears that one of them ran altogether short of water through 
the pump stopping and the stokers having left the stokehold. 
This took place at a time when there was a fairly heavy fire, 
which was not extinguished until the water level had dropped 
to 34ft. below the upper tube plate, leaving all this portion of 
the tubes dry and subject to the action of the furnace, and 
no doubt some part must have been raised to a red heat. 
The safety valve during this time was blowing off at 200 lb. 
per square inch. 

It is satisfactory to know that although all the galvanising 
has been burnt off the tubes, and some of them are distorted, 
it was found possible, without expanding the tubes, to test 
the boiler by hydraulic pressure to 150]lb. On examining 
the steam chamber and the upper ends of the tubes, it was 
found that they had not in the least shifted in position. The 
tubes in the Yarrow boiler are bell-mouthed, and the photo- 
graph, taken immediately on the return of the boat by arti- 
ficial light, represents the inside of the steam chamber. The 
boiler is at present being retubed, which is being carried out 
without removing the boiler from the boat or shifting it from 
its original position. 








RECENT TRIALS OF FIRTH’S SHOT AND 
OTHER ARMOUR-PIERCING PROJECTILES. 


At Shoeburyness, on February 28th last, a remarkable result 
was achieved by a Firth steel projectile fired from the 12in. 
Wire gun, with a striking velocity of 2300-foot seconds, at a 
target consisting of an 18in. compound plate, supported by 
6in. wrought iron plate on 8ft. of oak backing with 3in. of 
iron behind it. The striking energy of this shot is 31,160- 
foot tons, and its perforation on Tresider’s system is 35°05in. 
ofiron, The front armour, on the regular system of calcu- 
lation, is equivalent to about 28in. of wrought iron. The 
projectile passed not only through this, and also the backing 
and 3in. skin, if it may be so called, but also passed on, 
entering a bank of clay and sand 30 yards in rear of the target 
to such a depth that it has not even yet been recovered. 

The target was, of course, overmatched, supposing the 
projectile capable of performing the task imposed on it, but 
1¢ may be seen that a projectile which will thus stand up 
and deliver the great energy embodied in it must be a very 
excellent one ; and its recovery, for which we have hitherto 
waited, is desirable, in order to see its condition, which 
we should expect to be very good. 
thick compound armour plates liable to uncertainty in 
their quality, but we are informed that this one appeared 
a be & good sample, and that the officials had no fault to 

nd with it, and were highly pleased with the success of the 
shot, which the makers understood them to pronounce 
Superior to any hitherto fired. This result is specially 
Welcome, because high-class armour-piercing projectiles are 
ie, difficult to make, and greatly needed at the present 

We happen also to have just heard that remarkable suc- 
Wh is being obtained by Elswick in the manufacture of 

eeler-Sterling projectiles, about which we hope to obtain 
— detailed information than we have at present. We 
Tust that the great result achieved by these shot in the 
oon States against Harveyed armour may be equalled or, 

Possible, surpassed by Elswick. As we have stated, we 
aoe seen definite reports of Harveyed armour being 
Ke —— by any projectiles with the same measure of success 
ral - been achieved by Wheeler-Sterling shot, always 
re Ke ing projectiles with caps on their points. In justice 
the De however, it must be said that we are informed on 
beter est authority that he has made competitive trials 

een his own projectiles and those of Wheeler-Sterling, 
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and that the former were judged to oe at least as good as the 
latter; but Herr Krupp cannot complain at our feeling 
unable to treat a general statement of judgment formed, 
even on the highest authority, as the same thing as a cir- 
cumstantial report supplying data on which anyone can 
form their own judgment. We shall, however, be glad to 
dismiss the possibility which we suggested as to certain 
Krupp projectiles being, perhaps, rather soft, on what we 
said at the time were very imperfect grounds. 








CORRUGATED DISC STEEL PULLEY. 


THE corrugated disc steel pulley is constructed of thin 
sheet steel, stamped into corrugated or embossed discs. 
Single discs are used for narrow pulleys and two discs for wide 
pulleys. The rim is of sheet steel, and is securely riveted to the 
periphery of the disc or discs. The bosses are made of cast 
steel, and are firmly connected to discs at their centre. In 
wide pulleys ferrules are inserted setween the two discs, and 
bolted or riveted in place to stiffen the pulley. The pulleys 
are made either solid or in halves, and jointed together in the 
ordinary way. It is claimed that the flange all round the 
periphery supports the rim so well that the corrugated disc 
steel pulley is stronger than any wrought iron pulley.” 

At the same time, by dispensing with the ordinary I eavy 
arms and substituting corrugated sheet steel discs, the 














CORRUGATED DISC PULLEY 


weight is considerably reduced; the reduction being 
in proportion to the size, the larger the pulleys the greater 
being the saving. The corrugated disc pulley is made 
wholly by special machines, and is so true in the periphery 
that it does not require turning or grinding, but simply 
polishing on the face. The corrugated discs are stamped in 
dies; with one set of dies all pulleys can be stamped from 
1ft. to 3ft. in diameter, and another set of dies, is used for 
pulleys from 3ft. to 6ft. in diameter. The flanging of the 
peripheries is done in a special machine which turns them 
out truly circular at any diameter. Two complete discs in 
halves are stamped at one operation. 

This pulley is now being placed on the market by A. Stewart, 
of Southbrook-terrace, Bradford. 








A NEW LIFE-SAVING APPARATUS. 


Tue life buoy detacher and automatic fire” signal lighter, 
which we illustrate above, is the invention of Captain 
Archibald, of the ‘‘Empress of India.” The advantages 
possessed by it over existing systems of life-saving apparatus 
are that the ordinary circular life buoy and the regulation fire 





signal, which according to the Board of Trade rules must be 
carried on all sea-going ships, can be utilised in conjunction 
with it. 

It is well to point out that the regulation fire signal con- 
sists of a small cylindrical tin, made fast to the life buoy, 
containing chemicals which ere capable of producing a flare 
light for the space of about half an hour. To set it in opera- 
tion, both ends of the tin must be perforated, and it must be 
thrown into the water, by which combustion of the chemicals 
is caused. 

Captain Archibald’s apparatus consists of a light hard wood 
frame, which supports both signal and buoy, already attached 
to each other. The buoy is maintained in position by two 
fixed clamps above it, and by a third hinged clamp below. 
The signal is similarly held by one fixed clamp above, and 
one below, which, while not being hinged, will readily yield 
and liberate the signal when the weight of the falling buoy is 
brought to bear. 

Behind the frame is a long rod capable of movement 
vertically, and having fixed near its lower end a hinged plate 
which supports the buoy. Close to the upper end of the rod 
is fixed a crosshead, at the extremities of which are pins. 
Each of these, when the apparatus is in position, rests at the 
bottom of a quadrant slot at the lower end of a pricker arm 
or lever, one lever being attached to the right, and the other 
to the left of the upper portion of the frame. The prickers 
are on the tops of these levers, and point opposite the centre 
of each end of the tin signal. This frame can be placed in 
any convenient position at the sides of a ship, and is controlled 
from the bridge or elsewhere by a double rope and lever. By 
simply pulling the lever over from right to left, the vertical 
rod behind the frame is lifted, and the hinged plate drops and 
releases the buoy. Simultaneously, the pins in the crosshead 
rise in the curved slots, and force the prickers into the ends 
of the tin and out again, causing the double perforation. The 














































ARCHIBALD’S LiFe BUUr 


buoy falls into the sea, dragging with it the fire signal, which 
instantly ignites on touching the water. The whole operation 
can be done in less time than is usually employed in detach- 
ing the buoy and throwing it into the sea without the fire 
signal. This is of great value where a few seconds of time 
saved may mean the difference between life and death. 








YORKSHIRE COLLEGE ENGINEERING SOCIETY: VOLUNTEER ENGI- 
NEERING IN PEACE AND IN WaRk.—This was the title of an in- 
teresting address by Captain C. Wright, of the Leeds Royal Engi- 
neers, before the members of the Yorkshire College Eogineering 
Society, on March Ist, at the College, Mr. H. McLaren, President, 
in the chair. The lecturer remarked that his object was to 
arouse the interest of young men and all others concerned in the 
invaluable work that Engineer Volunteers were trained by skilled 
instructors from the Royal Engineers to perform. They were ex- 
pected to be proficient in the use of the rifle, and to drill as well 
as a regiment of the line. All descriptions of duty that could te 
done with pick and shovel, such as the throwing up of earthworks, 
were among their specialities ; they were also expected to be able 
to march in silence, to measure off so many cubic feet per man, to 
secure all the cover possible against dreadfully accurate shooting 
at long ranges, toclear ground so that the enemy might have to 
face the attack without shelter, to throw up redoubts and redans 
as a result of lessons from models in the modelling shed, and to 
be well up in field geometry. Incidentally, he observed that the 
country reaped a substantial advantage from having in its Volun- 
teer ranks mechanics, joiners, and other skilled artisans, who could 
discharge tasks which regular soldiers took years to learn. The 
bridge-building and other operations on a large scale undertaken 
by the Leeds Engineers last season were passed under review, 
after which Captain Wright dwelt upon the importance of skill in 
the art of destruction by means of explosives and other agencies. 
No engineer could be said to have mastered his work who had not 
become accustomed to the handling of explosives. He added that 
the method of attacking fortresses had been completely revolu- 
tionised by the introduction of the howitzer. No cover was proof 
against the missiles which this weapon could fire at very long ranges 
and any angles. The lecture was illustrated by several diagrams, 
lantern slides, rifles, and explosives, 
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NOTES ON BELTING.* 


By Frep. W. Tay.or, Philadelphia, Pa, 





(Concluded from page 134). 

66. It is interesting to note that after 8°8 years of life the total 
cost of maintenance and repairs of the shifting belts (33 and 34) 
amount to only 30°4 per cent. of the original cost, while with the 
cone belts the maintenance and repairs through a life of 6°7 years 
amount to one and one-half times the first cost. 

67. In the writer’s judgment, by far the greatest point of advan- 
tage of the shifting belts lies in the fact that the interruptions to 
manufacture are nearly seven times as frequent with the cone as 
with the shifting belts (62), each shifting belt having been tightened 
or repaired on an average only 6 ‘7 times during nine years, while 
the cone belts averaged thirty-two interruptions + to manufacture 
in 6°7 years (61); the shifting belts having run on an average 
twenty-two months without tightening, while the cone belts ran 
only two and one-half months (56). In ordinary shop practice, 
belts are tightened and repaired during working hours, and 
usually by the man who runs the machine which they drive ; so 
that we are not far out of the way in considering the interruption to 
manufacture as about equal to the number of times each belt was 
repaired or tightened. When we remember, therefore, that 
these belts were watched with unusual care, and treated in what 
the writer believes to be the best known manner to secure dura- 
bility, he thinks it safe to say that the interruptions to manufac- 
ture in the average shop or mill would be far greater than here 
recorded. 

68. In the writer’s judgment, by far the most important matter 
to be determined from the above table is the reason why the 
shifting belts have proved themselves so much more satisfactory 
than the cone, and with this end in view it may be well to 
recapitulate the various elements which chiefly affect the life 
and satisfactory running of belting. They were, he believes, as 
follows:—(1) The material from which the belts are made and the 
method of their construction. (2) The means of fastening and 
tightening them on the pulleys—7.¢., whether laced, spliced, or 
fastened with hooks. (3) The care and regularity with which they 
are greased, and whether they are kept clean and free from machi- 
nery oil. (4) The general nature of the service which the belts are 
called upon to perform. (5) Whether the belts run vertically or 
horizontally. (6) The relative length of the belts. (7) The relative 
speed. (8) The tension under which they were tightened. (9) The 
average total load to which they are subjected while working. 

69. Since the ‘‘shifting” and ‘‘cone” belts were made by the same 
makers and of the same materials, and were spliced on the pulleys 
and greased and treated in exactly the same way, we need not 
consider the first three elements as given above. As to the fourth 
—the general nature of the service of the belts—I think that to be 
used on either tight and loose pulleys or cone pulleys is about as 
severe a duty as belts are called upon to perform. It would be 
difficult tosay, however, which of the two duties is the harder on 
belting, so that I do not think that we can look here for an answer 
to the question. 

70. Undoubtedly, horizontal belts will run under a lower ten” 
sion than vertical, and in this respect the service of the cone belts 
was rather more severe than that of the others. It will beremem- 
bered, however, that when the machines were moved from 
the old shop to the new one in which this experiment was 
made, the tight and loose pulleys on the countershafts were all 
thrown away and far larger ones substituted for them. This 
was done because the shifting belts in the old shop were such 
a great source of trouble. They were there run under the same 
‘**total load” as the cone belts, and owing to their inaccessi- 
bility undoubtedly wasted more time than the others. It would 
appear, therefore, that the direction in which the belts run does 
not seriously affect their durability. 

71. In the sixth element — ‘‘the length of the belts” — the 
shifting belts unquestionably have an advantage, since they are 
one-half longer than the cone belts (26); and it is safe to say that 
—other things being equal—the life of the belt should be greater 
as the belt increases in length, up to, say, 50ft. The small 
difference in the length of the belts, however, would not at all 
account for the great superiority of the shifting belts, and this 
advantage, it would seem, must be much more than overbalanced 
by the fact that the shifting belts ran about twice as fast as the 
cone belts (29), and were always running when the main line of 
shafting was moving. The fact that the shifting belts ran about 
twice as fast as the cone belts, and yet lasted so much longer 
and worked in every way so much more satisfactorily, shows that 
the relative speed of belts—at moderate speeds at any rate—has 
but little effect on their durability. 

72. It is, however, without doubt in elements 8 and 9 that 
we find the answer to our question, for while the two classes of 
belts were repeatedly tightened to the same initial tension, 71 lb. 
per inch of width, or 239 lb, per square inch section (see 46 and 47) 
the shifting belts were, owing to their greater speed and width 
(see 27 and 29)subjected to a far lighter total load than their 
competitors (see 54 and 55), and to this fact their great superiority 
over the cone belts is undoubtedly due. 

73. The good effects of the lower total load to which the shifting 
belts were subjected can be clearly traced through several items in 
the table. The most important of these would seem to be item 
48, showing the tension to which the belts had fallen when they 
required tightening. The averages in this item}—for the cone belts 
especially—show the exact point in the tension of the belts at which 
they were just able to do the work required of them, and it will be 
remembered that this point was in no way arbitrarily determined, 
but was fixed by each belt for itself by giving indications that it 
was about to slip seriously. It should be noted that in the case 
of the shifting belts they rarely, if ever, slipped. They were 
taken up, in almost every case, because they had stretched so 
much that they began to flop and jump about to such an extent 
as to be in danger of damaging themselves, In examining items 
46, 48, and 56 we note that it only took two and one-half months 
for the cone belts to fall from the initial tension of 711b. per 
square inch of width to 331b., their slipping point, while the 
shifting belts were twenty-two months in falling from 71 lb. to a 
tension of 211b.; and undoubtedly, if the cone belts had been 
subjected to as light a total load as their competitors, they would 
have run equally long without requiring to be tightened. Another 
good effect of the light ‘‘tota! load” on the shifting belts is seen 
in items 57 and 58, as they stretched 4,1, of one per cent. before 
having to be tightened, while the cone belts, which were subject 
to twice as great a total load (see 54) required tightening after 
they had stretched ,47, of one percent. Summarising the above, 
we may state that the total life of belting, cost of maintenance 
and repairs, and the interruptions to manufacture caused by belts, 
are dependent upon (1) the ‘‘ total load” to which they are sub- 
jected, more than upon any other condition ; and that, in our 
judgment, the other conditions chiefly affecting the durability of 
belting are: (2) Whether the belts are spliced or fastened with 
lacing or belt hooks ; (3) whether they are properly greased and 
kept clean and free from machinery oil ; (4) the speed at which 
they are run. 

74. Having demonstrated the fact that the life, cost of main- 
tenance, and the interruptions to manufacture are chiefly depen- 
dent upon the average total load to which belts are subjected, it 
becomes of the utmost importance for us to determine the 
maximum average ‘total load” per inch of width of belt com- 
patible with economy. Before entering into the discussion of this 





* Paper read before American Society of Mechanical Engineers. 

+The cleaning and greasing of the belts could readily, and probably 
would, be done in almost any shop outside of working hours, so that this 
item has been left out in 62, 61, and 56. 

{ The writer did not appreciate the importance of this item when the 
experiment started. It was entered on the records merely as a matter of 


matter, the writer wishes to state that he knows of no way in 
which this problem can be solved with absolute certainty. The 
conclusions finally arrived at are dependent upon so many con- 
ditions that, while they appear to be close to the truth, he holds 
himself ready to again modify his views on this subject, as 
he has several times in the past. One thing, however, is proved 
beyond a doubt by these experiments, namely, that the ordinary 
rules place belting under entirely too severe a ‘‘ total load.” 

75. Probably the most accurate way of arriving at the average 
strain to which the belting was subjected would have been a series 
of dynamometer tests on the machines. This, however, the writer 
has had no opportunity of making. It would seem as though the 
effective pull of the belt on the rim of the pulley might be calcu- 
lated by considering the tension of the cone belts at the time when 
they require tightening (see 48) in connection with their coeffi- 
cient of friction and the well-known belt formule. However, in 
looking through the careful experiments to determine the co- 
eflicient of friction made by General Morin, Messrs, Briggs and 
Towne, of the Yale and Towne Manufacturing Company, Conn. ; 
Messrs, Wilfred Lewis and J. S. Bancroft, for William Sellars and 
Co., of Philadelphia; Professor G. Lanza, of the Massachusetts 
Institute of Technology ; and Mr. Edward Sawyer, of Boston, we 
see that the coefficient of friction varies from 15 per cent. to 135 

er cent., according to the nature and condition of pulleys and 
belts, the belt dressing, the amount of slip, and even the atmo- 
spheric conditions, And, again, the notable discovery of Messrs, 
Lewis and Bancroft—whose experiments, on the whole, appear to 
be the most carefully and thoroughly conducted—that ‘‘ the sum of 
the tensions on both sides of the belt does not remain constant,” 
upsets all previous theoretical belting formule. When we consider 
these facts, it would seem doubtful whether any calculation on the 
subject would lead to reliable results, 

76.—The writer, however, made out a series of tables fixing 
piecework prices for almost every machine in the shop, and before 
arranging these tables a series of experiments were carried out to 
determine the pressure required to cut steel under various condi- 
tions. Figuring backward through the driving mechanism of the 
machine, from the cutting tool to the cone pulley, the work called 
for in the piecework tables demanded an average effective pull on 
the rim of the pulley of 651b. per inch of width of the belt, and 
as the cuts called for in the tables were almost universally taken 
up to the time that the belts required retightening, it is highly 
probable that the ‘‘cone” belts averaged an effective pull of 65 lb. 
per inch of width. If this is a fact, it, of course, follows that the 
average net working load of the shifting belts is 26 lb. per inch of 
width. (See 10, 18, 50, 51.) 

77. In estimating the average tension in pounds per inch of 
width, as given in 52, we have concluded that since it required only 
two and one-half months (see 56) for the cone belts to fall in 
tension from 71 lb. (see 46) to 33 Ib. (see 48), therefore the fall in 
the tension of the shifting belts from 71 lb. until the tension was in 
the neighbourhood of 33 lb. must also have been rapid. We note, 
however, that it required twenty-two months for the shifting belts 
to fall in tension from 71 1b. to 22 1b. It is safe to say, therefore, 
that during the greater part of this twenty-two months the tension 
of the shifting belts must have been below 33 lb., and approaching, 
during this time, more and more slowly, the lower limit of 21 Ib. 
On drawing a curve which approximately represents the fall in 
tension corresponding to the months of service, the average tension 
of shifting belts was seen to be about 25 lb. per inch of width (see 
52), while the corresponding figure for cone belts was believed to 
be about 46 lb. Adding together the net working load (see 50) 
and the average tension (see 52), we arrive at the ‘‘average total 
load” on the belts (see 54and 55) 54 1b. per inch of width with 
shifting, and 111 lb. with cone, belts. 

78. The various authorities which the writer has studied place 
the safe total load of belting per square inch of section at from 
290 to 500 lb. per square inch of section. Generally speaking, 
these authorities base their total load upon the tensile strength 
of leather, taking an arbitrary percentage of this tensile strength 
as their safe load. So far as I know, they give no reason why 
they choose this particular fraction of the breaking strength as 
their safe load, and, therefore, their conclusions seem arbitrary 
and unsatisfactory. 

79. Since the shifting belts have proved themselves so much 
more economical than their competitors, and since their econom 
is due to their lower ‘‘ total Toad,” we see, from items 54 and 55, 
that a total load of 111 lb. per inch of width, or 358 lb. per 
square inch section of belts, is too great for economy ; 541b, per 
inch width, or 1741b. per square inch section being for more 
economical and satisfactory. Evidently then the most economical 
total load for belting must lie between 174 lb. and 357 Ib. per square 
inch of section of belt.* The above experiment does not, however, 
farnish sufficient data for accurately determining the most 
economical total load for belting, although it fixes two limits 
between which this load must lie, and I think demonstrates beyond 
question that the hitherto assumed ‘‘ economical total loads” are 
entirely too high. The writer is, however, obliged, as all previous 
experimenters on belting have been, to arbitrarily state what he 
believes this economical load to be. For several years past the 
writer has used the following rules with satisfaction, and he 
believes them to represent the most economical practice :— 

80. The average total load on belting should be 200 to 225 lb. per 
square inch section of belt. 

81. Six and seven-ply rubber belts, and all double-leather belts 
except oak tanned and fulled will transmit economically a pull of 
30 lb, per inch of width to the rim of the pulley. 

82. Oak tanned and fulled double leather belts will transmit 
economically a pull of 35 lb. per inch of width. 

The most economical speed for belting is 4000ft. to 4500ft. 
per minute. 

84. The writer has recently had a most unfortunate but interest- 
ing ——— of comparing the ordinary rules for belting with 
the above rules. For three years past he has been engaged as 
general manager of a company in building and organising two 
large sulphite ow. mills, in which about 3500-horse power is 
transmitted by belting, this power being transmitted in units 
varying from 1000-horse power to a belt down to a few horse- 
power per belt. The shafting runs night and day throughout 
the week from Sunday to Sunday, without a shut-down. Through 
a misunderstanding, during the absence of the writer at one of 
the mills, one half of the other mill, aggregating about 900-horse 
power, was belted under the following rule, which is believed to be 
about an average of the ordinary belting practice :—‘‘ A double 
leather belt, or six to seven-ply rubber belt, wiil transmit 65 lb. 
pull per inch of width to the rim of the pulley.” The speed of 
the belting was from 5000ft. to 6000ft. per minute. About one- 
third of the belting in the mill was leather, and two-thirds rubber. 
On the return of the writer to the mill, the second half of the mill 
was belted on the basis of 30 1b. pull per inch of width of double 
belt transmitted to the pulley, and a belt speed of 4000ft. to 
4500ft. per minute, 

85. It is safe to say that the belting of the first half of this mill 
—ordinary rule—gave one hundred times as much trouble as that 
of the second half. In fact, the belting proved to be the chief 
source of trouble and expense in running the first half of the 
mill, owing to the frequent interruptions to manufacture caused by 
it ; while that of the second half ran from the start with almost no 
trouble. This has proved to be a most emphatic, though expen- 
sive, confirmation of the results of the nine years’ experiment 
above described. 

86. Regarding the speed of belting, we see that, at moderate 
speeds, surely the speed of the belting has little or no effect on its 
durability, since the shifting belts, which lasted so much longer 


* A total load of 174 lb. is evidently lighter than is required for 
economy, since an examination of the records of the shifting belts 
shows that they ran on an average twenty-two months without requiring 
tightening (see 56), and that even at the end of this time they did not 
often slip on the pulleys, but were generally tightened on account of 
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than the cone belts, ran about twice as fast. (See 29.) Wh 
speed, however, becomes sufficiently high for the centrify al t the 
in rounding the pulleys to play an important part in pane ante 
the ‘‘ total load ” of the belt, it becomes a most important Pn 
affecting the life of the belting. ment 

87. The writer has adopted a speed of from 4000ft, to 4500 
per minute as the most economical belt speed for several rea “4 
one of which is that belting running above this speed has q oa 
tendency to run in waves on the slack side, and flop about ant 
oscillate from side to side of the pulleys, and £o cause rapid i 
this tendency being greater and more dangerous as the width"; 
the belt with relation to its thickness increases, The pring} of 
reason for adopting this speed, however, is that when the pa 
fugal force is taken into consideration, a total load of from 200 “4 
225 lb. per square inch section gives a maximum of ¢ ficiency = 
the belt runs at 4000ft. to 4500ft. per minute. mm 

88, In this connection I wish to call attention to the remarkab) 
formula developed by Mr. Wilfred Lewis for determining the 
maximum economical speed of belting corresponding to given total 
load. The writer regards this as one of the few valuable beltin 
formule deduced exclusively from theoretical considerations and 
as its value appears to have been rather overlooked, be takes th 
liberty of quoting from Messrs, Lewis and Bancroft’s experiments, 
made for Wm. Sellers and Co., as follows :— : 

‘*V = velocity of belt in feet per second. 
‘“S = working strength of leather in pounds per square inch 

‘The velocity at which the maximum amount of power can ms 
transmitted by any given belt is independent of its arc of contact 
and coefficient of friction, and depends only upon the workip 
strength of the material and its specific gravity. From equatios 
we obtain for the maximum power of leather belts the condition - 
V = ,/ 285; and for any other material whose Specific gravity 


is y, we find V = 5 ae S .” If we insert in the above for. 
A/ y 


mula the total load of 200 Ib., which the writer believes to be most 
economical load, we have 4500ft. as the speed of maximum eff. 
ciency of the belt. 

STRETCH, 

89, A study of the stretch of belts and the frequency with 
which they require tightening, and the portion of their life durin 
which they require repairing, leads us to the conclusion that there 
is an elastic limit in belting to a certain extent analogous, as faras 
it affects the life of the belt, to that existing in iron and steel, 
From the standpoint of stretch it would seem as though the life of 
belts could be divided into three periods :—(1) The period of up. 
equal stretch, during which the re aged of stretch and frequency 
of tightening gradually diminish until the stretch becomes 
approximately uniform. This period lasts from about four to 
twelve months after the belt first goes into use ; the stretch during 
the first week being usually very great, and gradually diminishing 
until it becomes ——— uniform. (2) The period of uniform 
stretch, lasting until the belt requires more or less frequent 
repairs.* At the end of this period some portions of the belt 
appeared to be strained beyond their elastic limit. (3) The period 
of uneven stretching. During this period portions of the belt 
appear to stretch much more than others, or possibly the fibres 
of the belt begin to yield, causing more and more frequent repairs, 
and finally throwing the belt out of use. It would seem as 
though, for each type of belting, each belt could stretch a certain 
per cent. of its length before reaching its elastic limit, and that in 
this way the amount of stretch of a belt at any particular time 
might be a fairly accurate index as to its remaining life, In 
examining the percentage of stretch of the shifting belts, as com- 
pared with that of the cone, given in 44, it would appear that the 
shifting belts were not quite half worn out; and this would 
seem from an examination of the belts to be the case. 

90. A consideration of items 33 and 34 leads us to inquire, 
‘* When is a belt worn out’” It would seem as though in some 
cases it would have been cheaper to put ona new belt than to 
continue to repair the old one. In almost all cases a large part of 
the cost of repairs occurs during the last three years of its life, 
although with the cone belts the cost of maintenance during the 
first year is also heavy, owing to the excessive stretch when they 
first go into use (59, 60). 

91. Referring again to the tabulated results of the leather belt 
experiment, next in interest to the comparison of the shifting and 
cone belts comes the relative merits of the various types of belts 
used, The oak tanned and fulled belts here show themselves 
beyond question to be superior in all respects, except the co- 
efficient of friction, to their competitors. tt will be noted that 
a far larger per cent. of the oak tanned and fulled belts are still 
in use than any of the others (see 30); that their life is longer, 
and that nonejzof them stretched unevenly and were thrown out of 
use in the early part of their life (see 40, with footnotes) ; that the 
cost per year of service is less (see 41), the total stretch is less 
(see 45 and 44), and the interruptions to manufacture were less 
(see 61 and 62) ; that their competitors required tightening fully 
twice as often (see 56), and that, in spite of this, the average total 
stretch and percentage of stretch between tightenings was greater 
with the other belts than with the oak tanned and fulled. (See 
57 and 58.) 

92. It is also seen that the oak tanned and fulled belts stretch 
far less actually and relatively to their total stretch during the 
first six months of use than the others (see 56 and 60), so 
that they give less trouble when machinery is first started, 
which is the time when one can least afford to be bothered with 
belts, 

93. We note, however, that the coefficient of friction of the other 
belts is somewhat greater than that of the oak tanned (see 48), since 
the oak tanned and fulled required tightening when their tension 
had fallen to 37°6 lb. per inch of width, while the others, on an 
average, fell as low as 31°1 lb. per inch of width before requiring 
tightening. For this reason, the journal friction, and therefore 
power lost, with the oak tanned and fulled was slightly greater 
than with the others. 

94, The coefficient of friction of one of the raw-hide belts used 
in this experiment was determined by Messrs, Lewis and Bancroft 
in their experiment, the results of their experiments on this belt 
being given in their Table III. The coefficient of friction of this 
belt, when tested immediately after its temporary removal from 
the pulleys in the Midvale test, proved to be in many cases over 
100 per cent., and yet, in spite of this great advantage, this type 
of belting is shown in the table to be far less economical than the 
oak tanned and fulled, 

95. The chief characteristic in which the oak tanned and fulled 
belts differed from the others was their stiffness. ‘They were far 
less pliable than any of the others, and I am inclined to attribute 
a considerable part of their superiority to this property. Certainly, 
lateral stiffness is a most desirable quality in a belt which is to be 
used as either a ehifting belt or on cone pulleys, A pliable belt 
used under these conditions is far more apt to curl up on the 
edges, and to climb and stretch against the side of the cone, and 
finally twist up like a corkscrew. A large proportion, also, of 
the so-called accidents to belting, in which they jump from one cone 
to another, or run into neighbouring gear, are due to excessive 
pliability. h 
96. Owing to their greater lateral stiffness, thick belts are mu¢ 
to be preferred to thin ones, So much do I believe that the 
property of stiffness increases the life of belts, that I make it 4 
rule to use as thick a belt in all cases as the diameter of the pulleys 
will permit. A 

97. A manifest advantage of belts made of two or more tbick- 
nesses of leather lies in the fact that any local imperfection ° 





* Of course, the repairs here referred to are those resulting from th 
yielding of some portion of the leather or the splices of the belt a 
natural use. There are more or less repairs to every belt from the tim 








interest and without regard to its usefulness, 


their flop. 








it first goes into use, resulting from 











the 
ree 
ng 
nt 


‘at, 





Marcu 19, 1897. 





THE ENGINEER 











_—_———— 
lama . 
the leather will produce net little effect in a double or triple belt, 
while in a sing) i meth have, in their experiments, 
% seated the fact that ‘‘no marked difference could be 
—_ od in the power required to run a wide double belt or a 
—s light one for the same tension at moderate speeds.” And 
— see ropes up to 2in. in diameter transmitting power 
again, eat efficiency, and with sores but little loss of 
= © wing to their thickness. Therefore, a thick belt will be 
Practically no less efficient than a thin one on account of its 


ns experimenters have shown that the pulling power of 


: iven arc of contact is almost independent of the area 
belting it in codteat with the pulley, and that it depends chiefly 
or “os sectional area of the belt, and its total tension; so that a 
tuple belt will transmit about as much power as a single belt three 
00 ite width. to belts, and belts running at high speed, it is 
sed rable that the nee should be -empeacey If thin 

; used at high speed they almost invariably run in waves 
wa dak side, sarlicalaaty if the load which they are trans- 
witting changes suddenly. ‘I'hese waves frequently continue in 
a belt while it is rounding the driven pulley, so that one can 
sometimes even see light in places between the belt and pulley rim 
when standing in the proper position. This wrinkling of the belt, 
and the snapping that occurs as the waves straighten out, wear it 
very fast, and cause the splices to part, frequently in a few months, 
The remedy for this trouble I have invariably found to be an 
increase in the thickness of the belt. When a sufficient thickness 
is used, the belt settles down on the same pulleys and under the 
same conditions to a long, steady curve on the slack side, and the 

anki snapping cease. s 
ag = pi ag as though a certain ratio of thickness 
to width of belt should be maintained, particularly in high-speed 
belts, otherwise the belt is apt to chase from side to side on the 
pulleys. This chasing would seem to be due chiefly to the oscilla- 
tion of the belt around its longitudinal axis on the slack side, the 
belt being thereby tightened, first at one edge and’ then at the 
other, each side as it is tightened tending to run towards the centre 
of the pulley. This oscillation, and the resultant chasing, are 
almost sure to cease when the thickness of the belt is increased in 
proper proportion to its width. og ‘ ay 

102, As an illustration of this principle, the writer has in mind 
the case of a belt 78in. wide and in. thick, running about 5500ft. 
pet minute, which could never be prevented from chasing from 
side to side on its pulleys for any length of time without the use 
of an idler pulley. This chasing was due to the oscillation about 
its longitudinal axis, which was caused by the small thickness of 
the balt in relation to its width. A belt in. thick and 72in. wide, 
used on the same pulleys, was almost entirely free from the chasing, 
and 1am convinced that an increase to 1 in. in thickness would have 
rendered it sufficiently stiff to permanently remove the trouble 
It should be noted that the thicker belt proved to be far more 
economica!, durable, and satisfactory in every way than the thin 

yalt. 

' 103. If the principle is correct of using thick belts on account 
of their lateral stiffness and consequent durability, it becomes of 
the utmost importance to determine the minimum diameter of 
pulley which can be used with a given thickness of belt, and still 
have the belt last well. The writer is quite sure that double leather 
belts 2in, thick will last well and give excellent satisfaction on 
pulleys as small as 12in. in diameter, as he has had many belts in 
uso for years under these conditions. For some time past he has 
had a triple leather belt 12in. wide, 0°56in. thick, running about 
4500ft. per minute, with an idler pulley pressing lightly upon it, 
and transmitting about 100-horse power to a pulley 12in. diameter. 
This belt has up to date given excellent satisfaction, and has 
already lasted much longer than the two double leather belts which 
preceded it. The writer feels certain, from his experience, that it 
is safe and advisable to use a double belt on a pulley 12in. diameter 
or larger, a triple belt on a pulley 20in. diameter or larger, and a 
quadruple belt on a pulley 30in. diameter or larger ; and it is his 
opinion that it is advisable to use double, triple, and quadruple 
belts on pulleys respectively as small as Qin., 15in., and 24in, 
diameter. 

104. Regarding the question of fastening the two ends of the 
b-lt together, I think it safe to say that the life of belting will be 
doubled by splicing and cementing the belt, instead of lacing, 
wiring, or using hooks of any kind. When belts are subjected to 
the most severe usage the spliced portion should be riveted, iron 
burrs being preferable to copper. 

105, For double belting, the rule works well of making the 
splice for all belts up to 10in, wide, 10in. long ; from 10in. to 18/n, 
wide the splice should be the same width as the belt, 18in. being 
the greatest length of splice required for double belting. 

106. When idler pulleys are used on belts, the V-splice should 
be adopted. It is also advisable to use the V-splice on all triple 
and quadruple belts, 

107, With rubber belts the stepped splice should be used, the 
spliced portion of the belt being made one or two plies thicker 
than the balance of the belt. Mr. T. Robins, jun., of New York, 
has recently invented a method of coating the surfaces to be spliced 
with uncured rubber in solution, and vulcanising the spliced portion 
of the belt after it is in place on the pulleys by means of steam- 
heated clamps. This process, although troublesome, would 
omer to make the splice about as strong as any other part cf the 

elt. 
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105. In establishments such as, for instance, paper and pulp 
mills, which should run throughout the week, night and day, with- 
out a shut-down, each important belt should be supplied with an 
idler pulley, which, in case a belt becomes slack in the middle of 
the week, can be tightened on to the belt while it is running, and 
——— it to drive until Sunday, when it can be retightened or 
spliced. 

109, The best location for the idler pulley on high-speed belts is 
on the slack side of the belt, and about one-quarter way from the 
driving pulley. In this position it wears the belt far less than if 
placed close to the driven pulley, as is customary ; and the ten- 
dency of the idler to guide the belt off the pulley, in case it is 
slightly misplaced or the belt stretches unevenly, is far less. The 
writer is aware that this is contrary to the accepted theories on 
je sat and has only arrived at this conclusion after repeated 
rials, 

110. The most satisfactory method of tightening belts, where 
the conditions permit, is to move one pulley away from the other. 
Countershafts, therefore, when practicable, should be mounted on 
frames which can be raised in tightening the vertical or diagonal 
belts, packing pieces of varying thickness being inserted between 
the frames and the supports overhead. 

111. Belts drive most satisfactorily when their shafts are 20ft. 
to 25ft. from centre to centre. If they are farther apart than this, 
the slack side is apt to flop about too much ; and if the distance 
between centres is much les than 20ft. they require tightening 
oftener than is profitable. With main driving belts it is often 
desirable to use a larger distance from centre to centre than the 
above, so as to secure a greater arc of contact on the small pulley. 

112, The faces of pulleys should, where practicable, be made 
about one-quarter wider than the belts which run on them, to 
allow for possible uneven stretch or running of belt, and a certain 
amount of chasing, 

113. In establishments in which the shafting is run night and 
day by a single motor, it is frequently desirable to stop one or more 
sections during the night without stopping the rest of the shafting. 
In such cases it has been customary to use a friction cut-off coup- 
ling, or a friction clutch pulley, which is thrown in or out, as the 
case requires. These appliances are, however, owing to the num- 

t of their parts, more or less complicated, and are certain, sooner 
or later, to get out of adjustment, and cause more or less trouble 
and repairs, The writer has found a far more elementary and 


satisfactory contrivance for this purpose to be a pair of tight and 
loose pulleys, on to either of which the driving belt can be readily 
shifted while it is running at full speed, and he has had during the 
past two years lines of shafting transmitting as high as 300-horse 
power successfully thrown off and on to the main line each night 
and morning. 

114, The two elements in this apparatus which are likely to cause 
trouble are, first, the loose pulley, and second, the belt shifter. 
The loose pulley which I have found most successful for this pur- 
pose * has a loose bronze bushing in its hub, which is perforated 
with holes, and is automatically deluged with oil each time the 
pulley is stopped. 

116. The writer has used successfully for shifting large belts at 
high speeds, two styles of belt shifters, both of which are old in 
ag but which—-so far as he knows—have heretofore been 
nut little used. These belt shifters are, as usual, applied to the 
belt on the slack side, and as close as practicable to the driven 

ulley. 

. 116. The first consists of a pair of rollers mounted on a movable 
frame, and having their axes inclined towards one another, forming 
an angle of about 20 deg. This frame it then placed so that the 
plane of the axes of the rollers is at right angles to the centre line 
of the belt, and the belt passes between the rollers without 
touching either. Belts up to from 20in. to 24in. in width are 
readily shifted by pressing one or the other roller against the edge 
of the belt, the action being similar to that of an ordinary forked 
belt shifter, except that the edge of the belt curves downwards, 
owing to the inclination of the rollers, until the body of the belt 
touches the roller, and in this way the edge is prevented from 
burning and fraying out. 

117. The second style will readily shift any width of belt what- 
ever, and for wide belts, when space permits, is to be preferred to 
any other style of shifter. Tworollers, the length of each of which 
is rather more than twice the width of the belt, are placed with 
their axes parallel to the plane of the belt, each forming an angle 
of about 75 deg. with the centre line of the belt. They are in- 
clined, however, in different directions to the centre line of belt. 
When one of tbese rollers is pressed even with a moderate force 
against the surface of the belt, it will move slowly and uniformly 
to the right until the roller is removed. If the other roller is used, 
it moves in the same manner, but in the opposite direction. The 
action of this belt shifter in starting a line of shafting into motion 
is much to be preferred to that of any friction clutch, it being 
exceedingly uniform, smooth, and free from jar. 

118. It is undesirable to run a loose pulley for any length of time, 
however, under heavy belt pressure, Each head shaft, on which 
the tight and loose pulleys are mounted, should be coupled to the 
line which it drives with a flange coupling, having a plate about 
jin, thick between the two flanges. When it is desired to stop the 
ime of shafting for several hours in succession, the belt should be 
temporarily shifted on to the loose ‘pulley, the fiange coupling 
should be opened and the distance plate removed, and the belt 
shifted back on to the tight pulley where it can run without danger 
from cut or hot bearings. A starting and stopping device of this 
sort is as durable and gives as little trouble as any part of the 
shafting. 

119. As shifting belts are ordinarily used, they are injured as 
much by running partly on the tight and partly on the loose pulley 
as from any other cause. It is, therefore, of great importance 
that each ordinary forked belt shifter should be provided with 
some appliance for ensuring the belt being either entirely on the 
tight or the loose pulley. We have found a simple and effective 
plan to be that of cutting two V-shaped notches in the edge of the 
slide to which the forks are attached, the same width each at the 
top as the face of the pulleys, and pressing a male V down into 
these notches with a light spring, the sides of the notches being 
made so steep that the male V could rest nowhere but at the bottom 
of one or the other of its mates. 

120. Belts should be cleaned and greased every five or six 
months, just enough grease being put on to keep the surface of the 
belt moist and prevent it from cracking. It was found in the 
above experiment (see 13) that every three months was oftener 
than belts required greasing. 

121. Belts will last well if repeatedly tightened under a strain 
of 71 lb. per inch of width of double belt, equivalent to 239 lb. per 
square inch of section. (See 46 and 47.) Itis evident, however, 
that they will not maintain this tension for any length of time 
while working, since as shown in the table, they fell to one-half 
this tension in about two and one-half months. (See 48, 49, and 
56.) 
122. It is very important for the life of belts, as well as to avoid 
excessive friction in the bearings, that they should not be over- 
strained (see 68 to 73); therefore, where the conditions permit, 
belt clamps should be used which are provided with spring 
balances for weighing the exact tension to which the belt is 
tightened, and a table should be carefully figured, indicating the 
strain to which each belt in the establishment should be tightened. 
In many cases, however, it is impracticable to use spring-balance 
belt clamps in tightening belts, and in such instances it has 
generally been customary to guess at the amount of belt to cut 
out ; and the results of this guessing often prove disastrous both 
to belts and bearings. On examining items 57 and 58 in the table, 
we note that the cone and shifting belts stretched respectively 
vis and 453, of one per cent. of their lengths between the times of 
their tightening, and from this we deduce the following rough 
rule as an aid in determining the proper amount to shorten belts. 
It is safe to shorten a double Felt 3in. for every 10ft. of length, if 
it requires tightening, when working according to the ordinary 
rules under a total load of 111 1b. per inch of width, and giving 
an effective pull of 65 Ib. per inch of width. If it works under a 
total load of 45 lb, and effective pull of 26 lb. it is safe to shorten 
the belt lin. for every 10ft. of length. 

123, Serious repairs to belting, as well as to all other machinery 
in a mill, should be prevented as far as possible by systematic and 
careful inspection at regular intervals, and the writer has found a 
tickler, having a portfolio for every day in the year, from which 
reminders to inspect and examine are issued daily, an invaluable 
aid in caring for the machinery of an establishment. With this 
méthod, a belt should rarely slip or give out while in use, and 
most repairs can be made out of working hours. 

121, Much time is saved by having all the repairs and adjust- 
ments to belting made by one or two men. A day labourer can 
soon be taught to repair belting after working hours, and do it 
much more thoroughly and systematically than if it is attended 
to by the high-priced men who run the machines during working 
hours, 

125, In figuring the probable running expenses of an establish- 
ment, it is frequently desirable to know about what the yearly belt 
bill will average. Items 32 to 41 inclusive cast some light upon 
the subject, and we find this information summarised in item 42, 
Here we see that if belts are tightened according to the ordinary 
rules, so as to drive 65 1b. per inch of width of double belt, the 
cost of all labour and materials used in their maintenance and 
repairs, added to the cost of renewals as they give out, through a 
term of years, will amount per year to 37 per cent. of the original 
cost of the belts. These belts were treated with exceptional care, 
so that in most establishments the cost would be greater than 
this. If, however, the belts are tightened so as to transmit 
26 lb. per inch of width, the annual cost of maintenance and 
renewals only amounts to 14 per cent, of the first cost, and pro- 
bably less, 








A LancasHire boiler, 8ft. 6in. in diameter and 27ft. 3in. 
lorg, has recently been constructed by a Brooklyn firm of engineers 
and boiler makers, The boiler has a welded steel shell, the 
mate-ial for which is ,%,in, thick, and has been tested to 1801b. per 
square inch, 








* This pulley is made by John McCaffrey, of Lawrence, } Mass, 





LAUNCHES AND TRIAL TRIPS. 





On Wednesday, 17th March, the steam trawler Raven, built 
by Sir Raylton Dixon and Co., Cleveland Dockyards, Middles- 
brough, for Messrs, The Cleethorpes Steam Trawling Company, 
Ltd., Grimsby, was taken out to sea for her official trials under 
the command of Captain Royall. Her principal dimensions are :— 
Length, 100ft. 8in.; beam, 20ft. 5in.; depth moulded, 11ft. 8in., 
and she has been built to Lloyd’s highest class. Triple-expansion 
engines have been fitted by the North-Eastern Marine Engineering 
Company, Ltd., of Sunderland, the cylinders being 10in., 174in., 
30in. by 2lin. stroke, with a large steel boiler working at 200 Ib. 
pressure. The hull and machinery have been constructed under 
the supervision of Mr. R. B, Kennedy, of Grimsby. At the 
concluzioa of the trials, which were highly satisfactory, the vessel 
proceeded to Grimsby. 


On Monday, the 15th inst., the fine steel screw steamer Olaf 
left the port for her trial trip. She has been built by Messrs, Wm. 
Gray and Co., Limited, to the order of Mr. L. H. Carl, of 
Copehagen, and takes Lloyd’s highest class. She is 290ft. by 
39it. 6in. by 21ft. Her engines are of the triple-expansion type, 
built by the Central Marine Engine Works of Wm. Gray and Uo. 
The cylinders are 2lin., 33in., and 56in. in diameter, with 36in. 
piston stroke, steam being generated in two large steel boilers 
working at a pressure of 160 lb. per square-inch. There were 
present Mr. V, Hermann and Mr, C, A. Jorgensen, on behalf of 
the owners; Captain A. V. Knudsen, superintendent to the 
Heimdal Steamship Company, and Mr. Jenkins ; Captain Murrell 
and Mr, Lindsay representing the builders of the ship and engines 
respectively. The weather was very rough, which caused con- 
siderable racing of the engines, but everything worked perfectly, 
= _ the conclusion of the trial the vessel went on to Sunderland 
to load. 


An extremely finely-modelled twin-screw steamer was launched 
by Messrs. Wigham, Richardson, and Co., from their Neptune 
Shipyard, Newcastle, on Friday, the 5th March, for the fast 
passenger and cargo service of Carron Co., between London and 
Grangemouth. The steamer is built of eteel to the highest class 
in Lloyd’s register, 300ft. in lengtb, and will have two masts with 
alight fore and aft rig. The accommodation for passengers will be 
of the most luxurious character. The first-class, 100 in number, 
will have a large dining saloon on the bridge deck amidships, and 
forward of it there wiil be a large music saloon, A smoking room 
will also be provided on the same deck aft. The ladies’ rcom, with 
the stewardesses’ room, lavatories, &c., will be on the main deck. 
The second-class passengers will be accommodated aft in the pocp, 
and there will aleo be accommodation for a large number of third- 
class. The engines, which will be very powerful, will be of the 
triple-expansion type, each set having four cylinders and four 
cranks, self-balanced on the Yarrow, Schlick, and Tweedy system. 
With engines balanced on this system all vibrations disappear, and 
naturally a great cause of discomfort to passengers is therefore 
removed. The Avon will be the only passenger vessel on the East 
Coast with such engines, and she is expected on this account, with- 
out taking into consideration her high speed and luxurious accom- 
modation, to become at once a great favourite with the public. The 
arrangements for working the ship herself, and the cargo, will be 
of the most modern and improved description, including four 
powerful steam and hydraulic cranes, steam and hydraulic steer- 
ing gear—all Brown’s patents—one amongst the many advantages 
of these is that being noiseless they cause no annoyance to 
passengers. ‘he vessel will be a faster boat, and generally a very 
great improvement over the steamer Grange, built a few years ago 
by Messrs. Wigham, Richardson, and Co., for the Carron Co., 
and which has been very popular on the London and Grangemouth 
service, As the vessel left the ways she was named the Avon by 
Mrs. Tweedy, of Newcastle-on-Tyne. The launch was witnessed 
by a goodly company, amongst whom were Mr. Maclaren, one of 
the principal partners of Carron Co.; Mr. Jardine, also represent- 
ing Carron Co.; and Mr. Spears, Marine Superintendent to Carrcn 
Co., under whose supervision the vessel is being built, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Fair attendance on Change. The demand for steam coal con- 
tinues pressing with prices firm. House coal quieter, but no altera- 
tion in quotations, The tin-plate trade is still without animation. 
The iron and steel works are fully employed. 

Coal: Best steam, 9s. 3d. to 9s. 6d.; seconds, 9s.; house coal, 
best, 1ls.; dock screenings, 5s. 9d.; colliery small, 5s.; smiths’ 
coal, 6s. 6d.; patent fuel, 10s. Pig iron: Scotch warrants, 
44s, 1ld}.; hematite warrants, 48s. f.o.b. Cumberland; Middles- 
brough No. 3, 40s. prompt ; Middlesbrough hematite, 48s. 444. 
Iron ore: Rubio, 14s. 6d.; Tafna, 14s, 3d. Steel: Rails, heavy 
sections, £4 12s. 6d.; light ditto, £5 5s. f.o.b.; Bessemer steel 
tin-plate bars, £4 10s.; Siemens steel tin-plate bars, £4 12s. 6d.; 
all delivered the district, cash. Tin-plates: Bessemer steel, coke, 
10s.; Siemens, coke finish, 10s. 3d. Pitwood, 16s. London Ex- 
change Telegram: Copper, £50; Straits tin, £59 3s, 9d. Freights 
steady. 








TRADE DIspuTES IN 1896.—The total number of disputes 
recorded was greater in 1896 than in 1895, being 1037, as com- 
pared with 876. 


TRADE AND Business ANNNOUNCEMENTS.—The Hardy Patent 
Pick Company, Limited, of Sheffield, have removed into larger 
premises, 22, Queen Victoria-street, London, E.C.—We are re- 
quested to state that the address of the company known as 
Petrifite, Limited, is now Brook House, 10, Walbrook, London, E.C., 
where samples and all particulars of petrifite can be seen and 
obtained.—As the result of nearly two years’ satisfactory working 
ofthe two ‘‘ Hornsby ” improved water-tube boilers 123-horse power 
each, with a working pressure of 160 lb., at the Woking Electric 
Supply Company, Limited, Messrs. Hornsby have received a further 
order for a 123-horse power boiler for this station.—The Worthing- 
ton Pumping Engine Company have recently concluded some very 
large contracts in America for their well-known pumping ma- 
chinery. One contract for the authorities of the Brooklyn Water 
Works comprises three Worthington vertical triple-expansion 
high-duty pumping engines, with compensating cylinders. The 
steam cylinders of the engines are arranged tandem, and are 
mounted upon ‘“‘A” frames, the pumps being placed in between 
and below these frames, These engines will be fitted with cut-off 
valves on all cylinders, and the valve motion will embody several 
new and novel features. These engines have each a daily capacity 
of 20,000,000 gallons, and are the largest and most important 
engines yet constructed by the Worthington Company. The 
second contract comprises six Worthington vertical triple-expansion 
pumping engines, with compensating cylinders, for the Chicago 
Waterworks. These engines are similar in their general con- 
struction to those referred to above, except that the ‘‘A” frames 
are replaced by cast iron cradles bolted to the base plate of the 
pump, the pump being placed in between these frames or cradles. 
These engines also have a daily capacity of 20,000,000 gallons each, 
and are of almost the same power as the engines referred to above. 
This is the largest single contract for pumping machinery that has 
ever been placed in the United States. A third contract for the 
Baltimore Waterworks consists of one Worthington triple-ex- 
pansion horizontal pumping engine, with compensating cylinders, 
having a daily capacity of 10,000,000 gallons, and two Worthington 
horizontal triple-expansion high-duty pumping engines, with 
compensating cylinders, having a daily capacity each of 17} 
yoy gallons. The value of these three contracts is about 

000, 
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WINDMILL PUMP, IPSWICH SEWAGE WORKS. 


For some time past the sewage of Ipswich has been passed 
through two precipitating tanks, from which the compara- 
tively clear liquid flowed into the river at suitable states of 
the tide. The precipitated sludge was at intervals pumped 
up by means of chain pumps worked by hand, and distributed 
as manure over the adjoining land. The system answered 
satisfactorily, but each time one of the tanks was to be cleared 
out it took thirteen men working fora month at the chain 
pumps, &c., to do it—an expensive, as well as a disagreeable 
task. The daily discharge of sewage through the tanks is 
about 1,500,000 gallons. 

The sewage committee, on the advice of Mr. Buckham, the 
borough surveyor, decided to adopt wind power to raise the 
sludge for distribution in place of the hand labour. The 
order was placed with Mr. Sykes, of Bankside, London, who 
erected one of his “ Albion” windmills, with wheel 14ft. 
diameter, on timber derrick or tower, 36ft. high, and con- 
nected up to two norias or water lifters— one in each 
tank. The windmill and norias do now in four days what 
it previously took thirteen men a month todo. The amount 
of wind required to do the work is so small that there is not 
the slightest difficulty experienced on this score. Owing to 
the automatic governing arrangement, the ample lubricators, 
&c., no attention is required beyond an oil up once every few 
days. The working expenses are therefore merely nominal. 
In these mills the sails are made of sheet steel, curved in a 
similar manner to turbine blades, and twisted so as to pre- 
sent their surface at approximately the correct angle to the 
wind throughout their length. 

The sails are securely riveted to the framework in eight 
segments, and afterwards galvanised. There are absolutely 
no loose working joints in the wheel for governing or “ feather- 
ing” purposes, as by the improved system employed of side 
vane and hinged tail vane, when the wind is too strong, the 
whole wheel automatically feathers away from it bodily, 
thus reducing the surface exposed, and consequently prevent- 
ing the number of revolutions increasing beyond the normal. 

This system of governing is extremely simple, and answers 
admirably in practice. The power is transmitted by suitable 
bevel gearing to a horizontal shaft, which carries a “noria” 
or water-lifter wheel at each end. By this system one 
‘“noria ” serves each tank, and by a simple clutch arrange- 
ment either one can be worked separately, or in a good wind, 
both together, if necessary. In these norias, which consist 
of a series of buckets on an endless chain—something like a 
dredger—there is nothing which can possibly get choked, and 
they raise the sewage sludge very satisfactorily. 

The whole work has been carried out by Mr. Henry Sykes, 
of 66, Bankside, S.E. 








COMBINED METALLIC AND FIBROUS PACKING 
FOR ENGINES. 

THE high-pressures of steam, which obtain now-a-days have 
necessarily directed special attention to the provision of 
more suitable packing than has hitherto done service under 
lower steam pressures. The Frictionless Engine Packing 
Company, Limited, Manchester, whose Karwal packing is 
well known, have, after exhaustive trials, introduced a 
metallic packing—Ogden’s patent—to work in conjunction 
with their ordinary packing, with the view of meeting the 
present requirements of steam users. in their new supple- 
mentary packing the object has been to combine the best 
points of metallic and fibrous packing, and from the accom- 
panying illustration it will be seen that the whole arrange- 
ment is very simple in construction and application, whilst 
it can be as easily applied as an ordinary fibrous packing, 
@ special point in its favour being that there is no need 
of any alteration in the standard design of the stuffing- 
box. The packing consists of a bush made of a special lubri- 
cating metal, divided into three segments, the joints being cut 
tangentially, so that the wear is taken up automatically. 
This bush, it will be seen, does not fill up the stuffing-box to 
the full depth, and is kept in its place by Karwal packing, 
which fills up the remainder of the box, thus dispensing with 
the necessity of the elaborate arrangements of springs, which 
are continually getting out oforder. We had an opportunity 
of seeing this packing on a pair of engines by Messrs, Good- | 





| iron or steel. 


| more than 3 dols. per dozen, 1:75 dols.; and in addition 





fellow, of Hyde, at a large public electrical installation, 


where the engines were running at 185 revolutions, with a 


2ft. stroke and 1601b. boiler pressure. Judging by the 
brightness of the rods, and the absence of the escaping steam, 
the packing was evidently in every way effective. The pack- 
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ing is also successfully working in ammonia pumps, marine 
and locomotive engines, and the makers hold many testi- 
monials from steam users who have given it a trial. 








THE NEW AMERICAN TARIFF. 


THE official copy of the text of the new Tariff Bill has 
been received from Washington in New York by the Phila- 
delphia Press. The Bill is entitled an Act to Provide Revenue 
for the Government and for other Purposes :— 

Be it enacted by the Senate and House of Representatives 
of the United States in Congress assembled that on and 
after May 1st, 1897, unless otherwise specially provided for 
in this Act, there shall be levied, collected, and paid upon all 
the articles imported from foreign countries or withdrawn 
for consumption and mentioned in schedules herein con- 
tained the rates of duty which are by the schedules and 
paragraphs respectively prescribed. Then follow the 
schedules. That which most concerns our readers is 

SCHEDULE C. 

Sheets of iron or steel, common or black, including all 
iron or steel commercially known as common or black, 
taggers iron or steel, and skelp iron or steel, valued at 3c. 
per lb. or less, thinner than No. 10 and not thinner than 
No. 20 wire gauge, 7-10c. per lb.; not thinner than No. 25, 
8-10c.; not thinner than No. 32, 11-10c.; thinner than 
No. 32, 1 2-10c ; provided all common or black sheet iron or 
sheet steel not thinner than No. 10 shall pay duty as plate 


Razors or razor-blades, finished or unfinished, valued at 
not more than 3 dols. per dozen, 1 dol. per dozen; valued at 


thereto on all razors and razor-blades, 15 per cent. ad valorem 
(against 45 per cent. ad valorem.) 

Scissors and shears, finished or unfinished, valued at not 
more than 1°75 dols. per dozen, 50c. per dozen and 15 per 
cent. ad valorem ; valued at more than 1°75 dols. per dozen, 
75c. per dozen and 20 per cent. ad valorem (against 45 per 
cent. ad valorem.) 

Table, butchers’, carving, cooks’, hunting, kitchen, bread, 
butter, vegetable, fruit, cheese, plumbers’, painters’, palette, 


————— 
finished, with handles of mother-of-pearl shell or ivory, 16¢ 
each ; with handles of deer-horn, 12c. each; with handl : 
of hard rubber, solid bone, celluloid, or any like materi _ 
5c. each ; with handles of any other material than the above 
mentioned, 1jc. each, and in addition on all the above a; stele 
15 per cent. ad valorem, provided that none of the ake 
named articles shall pay a less rate of duty than 45 per poe 
ad valorem (against 35 per cent. ad valorem). z 

Cut nails and cut spikes of iron or steel, 6-10c, per Ib 
Horseshoe nails, hob nails, and all other wrought iron pe 
steel nails not specially provided for in this Act, 24¢. per th, 
(against 30 per cent. ad valorem). ‘ 

Screws of iron or steel, more than 2in. in length, 39 
per lb; over lin.and not more than 2in. in length, 5c. per lb.: 
over $in. and not more than lin. in length, 7c. per lb, : in. 
and less, 10c. per lb. Screws of brass, more than Qin. in 
length, 5c. per 1b.; more than lin. and not over 2in., 7¢, ; . 
Ib. ; over 4in. and not more than lin. in length, 10c. per , 
sin. and less in length, 14c. per lb. “s 

Lead-bearing ore of all kinds, 1c. per Ib. (against 3c.) 

3 Mica, 3c. per lb., and 15 per cent. ad valorem (against 29 
per cent, ad valorem). 

Tin-plates, allowance of drawback paragraph is cancelled. 








MR. STRONG ON RAILWAY SPEEDS 


WE have commented in another page on the following 
| curious letter :— 





New York City, February 20th, 1897, 

| To the Editor Scientific American. 

1 New York, N.Y, 

| Dear Sir,—I notice that in a recent editorial THE ENGINEER, of 
| London, hag questioned the accuracy of the records of certain fast 
| runs made by the Strong locomotive. In reply, I would say briefly 
| that THE ENGINEER has assumed as the basis of its calculation; 
| certain facts which are not proved, and has figured from these 
| facts, and in so doing has arrived at conclusions which are entirely 
| at variance with the facts as actually demonstrated ; moreover, its 
| train resistances, worked out in the manner in which it has worked 
| them out, do not correspond with the data in regard to train 
| resistances as found by experiments with dynamometer cars, nor 
| with the generally-accepted theories in regard to train resistances 
| for American rolling stock now in use in this country. 

THE ENGINEER also assumes a number of other things, which 
are purely assumptions, and goes entirely beyond the amount of 
power that ae is required to do the work that was done on 
these runs, In dynamometer tests that we have made, we find that 
in starting a train of, say, seven cars, the necessary pull runs 
up with a surge on the diagram to something over 20,000 lb, 
This pressure drops back almost immediately, or within a quarter 
of a minute, to about about 1000 lb. per car, at which it remains 
until the train is under full speed, and the increased horse-power 
indicated by the engine is due to increased foot travel of this 
lesser amount of pressure. 

We already know that an engine with a dead pull, where she is 
unable to move her train, or start or slip her wheels, would not be 
indicating any horse-power, but that her horse-power is due 
entirely to foot-pounds travel of a given pressure. 

As regards the possibilities of this locomotive to do the work 
that was necessary in making these runs, I would say that on the 
Fort Wayne road, a few days before this run was made which | 
have mentioned, we were pulling a train from Pittsburg west, 
and in leaving the Ohio River Valley we struck a grade of Sift. 
to the mile which is sixteen miles long, and when we reached the 
foot of this grade the Pennsylvania engineer who was running the 
engine made the remark that he ‘“‘ was going to run this engine 
out of steam if it was possible,” and dropped the reverse lever 
| forward so that the engine was cutting off at half stroke, pulling 
| the throttle wide open. He had 170 lb. pressure when he made 
| this remark, and at the top of the grade he had the same pressure, 
but was running the engine out of water, although he was using 
two injectors, one of which had a capacity of 3000 gallons and 
another of 3500 gallons. He remarked that he ‘‘could not run 
her out of steam,” but that he “could run her out of water.” 
He had ascended the sixteen miles of 50ft. grade in twenty 
minutes, with a train of 450 tons including engine. If we assume 
that this engine was giving a horse-power on 22 Ib. of water, which 
she had demonstrated her ability to do on previous tests, this 
would have given her on this occasion 3000-horse power. 

In another place, the Editor of THz ENGINEER speaks of 10 tons 
of drawbar pull as being necessary to accelerate the weight of 
train mentioned. In answer to this, I would say that on a run 
made by this engine between St. Paul and Minneapolis, when 
having a boiler pressure of 1751b., she gave a mean pressure of 
1501b. when pulling fourteen cars up an 86ft. grade at a speed of 
20 miles an hour, and that this represented a drawbar pull of 23,500, 
and that the resistance of this train due to the lift of the weight 
of the train at this speed was 14,0001b., while the other or remain- 
ing pull was due to frictional resistance of the train. I would 
remark in connection with this that this locomotive, owing to its 
peculiar boiler construction as indicated by the test above men- 
tioned, had the ability to maintain its boiler pressure while follow- 
ing 75 per cent. of the piston travel, and that she did not 
exhaust until the last inch travel of the piston. 

The large area of admission, by reason of the gridiron valves 
with their very large port area, which was equal to 254 square 
inches, enabled her to get within 31b. of boiler pressure as initial 
pressure, and to get rid of the exhaust almost instantly, so that 
what ordinary locomotives would do is no precedent for what this 
engine could do; moreover, her mean effective pressures, shown 
at these high piston speeds, are just about double what have been 
shown on engines of similar boiler pressures having the ordinary 
link motion with the D valve. GEorGE S, STRONG. 











IRON AND STEEL InstTiTuTE.—The annual meeting of the 
Institute will be held at the Institution of Civil Engineers, Great 
George-street, London, on Tuesday and Wednesday, the 11th and 
12th May, 1897. At this meeting, the Council will present their 
report for the year 1896, the President-elect will deliver his 
inaugural address, and a number of eg will be read and dis- 
cussed, The Bessemer Gold Medal for 1897 will be presented to 
Sir Frederick A. Abel, Bart., K.C.B., D.C.L., D.Sc., F.R.S. The 
annual dinner of the Institute will be held in the Grand Hall of the 
Hotel Cecil. On the evening of May 10th the members will be 
entertained by Sir David and Lady Dale at the Royal Institute of 
Painters in Water Colours. A detailed programme will be issued 
in due conrse. The autumn meeting of the Institute will be held 
at Cardiff, August 10th to 13th. 


Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineer: William H. 
Pibworth, to the Eclipse. Chief engineers: Marlin Stuart, to the 
Edgar, when commissioned ; John E. Johnson, to the Undaunted ; 
and John M. Downer, to the Tribune. Engineers: Thomas H. 
Turner, to the Eclipse ; J. 8, Gibson-Sugars, to the Desperate; 
Charles F, Dunn, to the Edgar, when commissioned ; Alfred E. 
Atkins, to the Tribune; William A. Wallis, to the Vivid, — 
tional, for charge of stores and engines of torpedo boats ; Herbe 

W. Harris, to the Melita ; and Harry J. Meiklejohn, to the Electra. 
Assistant engineers: Frank 8, Cox, to the Medusa; John = 
Allenby, to the Eclipse (temporary); Thomas A. Venning, to the 
Undaunted (temporary); and Frank E. P, Haigh, to the Bona- 
venture (temporary). Probationary assistant engineers: James 





artist, and shoe knives, forks, and steels, finished or un- 


Sands, to the Eclipse ; William Rowe, to the Undaunted. 
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THE MIDGET STEAM 





THE MIDGET STEAM TRAP. 





Tueke are not many steam traps on the market which 
can compare with that shown in the accompanying 
engravings, Figs. 1 and 2, in point of size and fewness of 
parts. This is an automatic device for use with steam 
pressure, and is made up essentially of three parts—the 
body, the sealed diaphragm and valve, and the lock nut. 
The working of the trap depends upon the action of the 
corrugated metallic diaphragm or piston, called the con- 
denser, which is charged with a volatile fluid, and her- 
metically sealed. The variations of temperature in the trap 
brought about by the presence of water and steam in- 
termittently cause the diaphragm to rise or fall, thus 
opening or closing the valve. To adjust the trap the con- 
denser is turned to the left, allowing the water of conden- 
sation to pass the valve. As the water increases in tempera- 
ture the contents of the sealed chamber volatilise and cause 
the corrugated flexible diaphragm to expand. When steam 
commences to blow through the valve ought to close auto- 
matically, and in this position should be locked by the lock 
nut shown. It may then be left to work automatically. 
Now, the cool atmosphere acting upon the thin dome of the 
condenser causes the condensation of the vapour contained 
therein, and creates a partial vacuum, the tendency of which 
is to pull the valve from its seat, and, as the inventor puts it, 
“feel for steam.”’ It will be seen, therefore, that the pre- 
sence of steam below the valve is essential to keep it closed, 
and as soon as this is wanting the valve opens automatically 
and allows any water to escape. The trap is noteworthy for 
its compactness and neatness, there being no frictional con- 
tact, and consequently no likelihood of jamming; while, 
being made of gun-metal, there is nothing to corrode. The 
makers of the trap are Messrs. James Armstrong and Co., 
Limited, 116, Queen Victoria-street, London. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


French excavating machines.—In the construction of the sewers 
at Peoria most of the excavation and refilling of the trenches was 
done by trench machines of three patterns, the White, the Adams, 
and the Moore. In the operation of the White machine the 
buckets or tubs are hoisted up and dumped into hoppers on a 
platform at the side of the trench ; the hoppers are in turn emptied 
into a side dumping car running on a track parallel to the trench. 
This car is hauled back to the completed sewer by a mule, and the 
material used to back-fill. This machine was found to be very 
effective and economical on trenches from 5ft. to Sft. in width, and 
from 10ft. to 20ft. in depth. In such trenches it was much cheaper 
than hand work. The first 4ft. or 5ft. of trench was always exca- 
vated by hand. The machine was also used to advantage on 
curves and short lines, where it was impossible to set up the 
larger excavators, In sand or gravel about 125 cubic yards 
were handled per day, with the following men: Six men trench- 
ing, One engineman, two men dumping and lowering buckets, one 
driver, and one man with driver to dump car. The Adams and 
Moore machines have steel trestles over the trench, along which are 
conveyed the tubs or buckets. There are two cables; one to hoist 
the buckets out of the trench, and one to haul the buckets along 
over the trench. The car carrying the bucket travels above the 
track and trestle in the Moore machine, while in the Adams the 
track for the car is supported by gusset plates within the trestle, 
and the bucket with a small platform in the rear is carried beneath 
the track, By operating the car on a track within the trestle there 
is a clear, unobstructed space beneath the entire length of the track, 
and the cable operating the car can be attached to a plough or 
Scraper to assist in excavating, or it can be used for moving timbers, 
This arrangement of the bucket required but one man to operate, 


while two are necessary with the Moore excavator. An Sin. | | 


beam was attached to the lower ed f 

\ ge of the gusset plates, upon 
which @ traveller was operated, carrying a steam sce ter 
driving and an attachment for pulling the sheeting. An engine at 


one end furnished power for operating the car and moving the | 
wer for driving | 


trestle, and one at the other end furnished the 


one pales the sheeting. The form of trestle allows the machine | 
© be moved forward without driving the sheeting close to the | 


Goons, which is impossible with the Moore machine. In trenches 
38ft, deep and 12ft. wide the Adams machine handled 288 buckets 


per day, and gave an average cost of 6d. per cubic yard, while | 


the Moore machine handled 286 buckets per day, and 
average cost of 64d. Po cubic yard, Z " vaste 
Tests of cement. —The American Society of Civil Engineers is 
poh taking a ballot vote on the question of the appointment of a 
Yrrreweag to report on the proper manipulation of tests of cement. 
Par ough a special committee of the Society reported to the 
porary in 1885 certain rules and regulations on this subject, 
nevertheless the development of the cement industry, and the 
more general use of the material, has already caused those rules, 


although excellent at the time, to be now short of modern require- | 


ments, Under these rules it is possible for different experimenters 
ph widely different results, and such a state of affairs works 
sere y tothe detriment and disadvantage of the honest manu- 
of pene but also to the engineer user of the material. A method 
ae aking tests should be so devised and specified in detail as to 
in — as far as practicable the personal element of the tester, 
pe er that the test may more certainly represent the true 
pe ce of the cement tested. It is a constantly recurring 

Perience with cement manufacturers and users that tests giving 
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unsatisfactory results are, after embarrassing delays and disputes, 
found to be unfair or incompetent because of some peculiarity in 
the manipulation. Methods of mixing and making briquettes and 
conducting the tests which would make these now variable factors 
uniform in all cases would save a vast amount of time, trouble, 
and expense, An effort may be made to re-open the entire subject 
of cement tests instead of confining the work to the manipulation 
of the tests, but this is not considered advisable. Many and con- 
tinuous efforts are being made in Europe by cement manufacturers 
and others, by concerted as well as individual action, to arrive at 
some uniform requirements which shall become the standard 
specifications for cements. But as yet no uniform specification 
has been decided upon, and the problem is probably a more difficult 
one in this country than it is in Europe. It does not seem at the 
present time to be advisable to have a rigid set of specifications 
for cements in this country, where the character of the different 
products manufactured will necessarily vary with the materials 
available for use in the different regions, and where the whole 
process of manufacture is in a course of development which would 
apparently be rather dwarfed and confined than benefited by a 
set of specifications put forward by the American Society of Civil 
Engineers as of universal application. 

Steel rail prices. —The combination of rail rolling mills which has 
regvlated prices at will has collapsed at last, as such combinations 
usua.ly do, and for the general reason that individual members 
have secretly been selling below the price agreed upon by the 
membersacting incombination. The output ofsteel rails during 1896 
was about 1,100,000 tons, but the mills have a capacity of nearly 
3,030,000 tons per year. The price has been 25 dols, per ton for a 
long while, but since the collapse the railways have been placing 
large orders at prices ranging from 18 dols, to 21 dols. per ton. 
The success of the rail mill combination in maintaining prices is 
shown by the following comparison of average annual prices of 
Bessemer pig iron, steel billets and steel rails since 1888, as given 
by the Engineering News. There has never been any pool of 
makers of pig iron, and none in steel billets, except the short-lived 
one which lasted for eight months in 1896, and then went to pieces, 
so that the prices of pig and of billets may be taken as normal 
prices in a free market, the difference between them representing 
approximately, except in 1896, the difference in cost, while the 
difference between the prices of billets and rails represents approxi- 
mately the profits per ton which the steel rail men were enabled 
to make by reason of their pool:— 


Average Pittsburg Prices of Pig lron, Billets and Rails. 
Difference between 


Year. Besse- Steel Pigand Pigand Billets 


mer pig. Billets. Rails. billets. rails. and rails. 

dols. dols. dols. dols. ools. dols. 

ws... .« We . BH. Be. Ue. Be... 16 
1880... .. 180 .. 0H .. OSH .. USB .. UD .. 20 
1890... .. 18°85 .. 30°32 .. 81°75 .. 11°47 .. 12°90 1°43 
wma. . 6S . Be .. Be. FS .. Be .. 
1892... .. 14°87 .. 23°68 .. 30°00 .. 9°26 .. 15°68 6°37 
1908... .. 19ST .. WH .. BW .. TT .. UWB 7°68 
1894... .. 11°38 .. 16°58 .. 24-00 5°20 12°62 7°42 
Wse.. . BW. Be .. BE 0°76 11°51 5°85 
le .. «.« BO . WM .. MH .. TH .. WS 8°42 
1897* - We .. BW .. BW. 40 .. 8H .. £@ 


* February 

The average difference between rails and billets for the six years, 
1891 to 1896, inclusive, was 6°72 dols. The figures for the three 
years, 1888, 1889, and 1890, showed that rails could be sold at an 
average of less than a dollaraton above the price of billets, leaving 
say 5°72 dols. per ton as the average extra profit which the pool 
enabled the steel rail men to make. As during these six years their 
sales were in the neighbourhood of 7,500,000 tons, this represents a 
profit of 40,000,000 dols. 

If steel rails can be made almost as cheaply as steel billets, pro- 
vided large orders are obtained for one size at a time, there would 
seem to be no reason why they cannot be sold at a profit at 
17 dols. per ton at Pittsburg, when the price of pig iron is 10°50 dols. 
If they should fall to this price, it should encourage the railways 
to make extensive purchases, and give the stimulus to business of 
which the country now greatly standsin need. The works which 
are now engaged in rail manufacture are given below, with the 
annual capacity of each plant : 








Works. Tons. 
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| Running trains on gauntleted tracks.—The new system of opera- 
| tion of trains on the cable railway over the New York and 
| Brooklyn Bridge involves the use of gauntleted tracks, which is 
| an interesting feature. The bridge was built with two tracks, 
| but the new terminal stations have four tracks, so as to enable 
| the headway between trains to be reduced. As this headway is 
| now 75 seconds, and is to be reduced to 60 seconds, it would have 

been dangerous to use points or switches at the junction of the 
| two platform tracks with the main track. In order to avoid this, 
each main track has four rails, the kines of rails being 5}in. apart 
between gauge sides of rail heads. These form two tracks of 
standard gauge, with the centre lines 54in. apart. At the stations 
these tracks separate, and there is a fixed frog or crossing instead of 
| a movable point switch. The trains are on the inner and outer track 
| respectively, the one on the right-hand set of rails going to the right- 
| hand side of the platform, and the one on the left-hand set of rails 

going to the left-hand side of the platform. Thecablesare54in. apart, 
| supported by pulleys which are staggered in position. ‘The speed 

is ten miles per hour, and the cables do not enter the stations, the 








trains being operated and shunted by means of electric motors on 
the front car taking current from a third rail. It will, of course, 
be understood that there was no room for laying four tracks side 
by side on the bridge. It is probable that connections will soon 
be made with the elevated railways of Brooklyn, so that through 
trains can be run across the bridge, these trains being hauled by 
cable and shunted by electricity like the bridge trains. Tracks 
are also to be laid on the two roadways for through traffic of electric 
cars from the Brooklyn tramways. 

Tunnel shield for underground railways.—In part of the constru 
tion of the Boston tunnel for electric tramway cars, the work 
under narrow crowded streets is carried on by the shield system 
for the roof only. From small shafts at the side of the roadway 
headings are driven, in which are built the concrete side walls, 
and on top of each wall are laid two steel H beams or joists to 
support the shoes of the roof shield. This shield is formed of two 
arched plate girders 3ft. 8in. deep, 4ft. apart. The width of 
shield over all is 29ft. 4in., and the rise of arch from the level 
of the shoes to the underside of the arch surface of the girders is 
4ft. 4,,in. The girders are heavily braced, and their upper 
surfaces have plates extending 4ft. in front and 6ft., behind the 
girders, the total length over the plating being 14ft. The front 
extension forms the cutting edge, and is of 4in. plates, with 
triangular gussets to support it. The whole load rests upon four 
spherical bearings in four shoes resting on the side walls. There 
are ten hydraulic rams, with plungers 10}in. diameter. These 
are placed between the girders, the ends bearing against the front 
girder—which is stiffened by one of the gusset plates opposite 
each ram—while the plungers pass through openings in the web of 
the rear girder and bear against cast iron blocks, with collar joints, 
built into the brick masonry of the arch roof behind the shield. 
These blocks form a continuous bearing right through the length 
of the tunnel roof. The hydraulic pressure is 1000 lb. per square 
inch, or 430 tons pressure in all. The direction of advance of the 
shield is controlled by oy or many A the supply of water to the indi- 
vidual rams, the piping being brought together and fitted with 
valves to be operated by one man, while other men are stationed 
to watch the rams. 

Electricity in a bicycle factory.—The main building of the new 
factory of the Keating Bicycle Company is a two-storey building, 
1000ft. long and 50ft. wide, and projecting from it at right angles 
are six separate shops, each 50ft. wide, one of them 200ft. long, 
two storeys high, and the others about 100ft. long, one storey high. 
A separate building contains the offices, and another the power- 
generating plant. Steam is generated by a Babcock and Wilcox 
boiler of 250-horse power, and is utilised by a Greene cross- 
compound engine, which drives by belt and countershaft a General 
Electric three-phase generator, which is a 16-pole, 250-kilowatt, 
450-revolution, 60-cycle machine. Another and similar three-phase 
generator, for furnishing power current, and asetof lighting machines, 
will later be driven from the same countershaft. All the power is 
transmitted to the factory in the shape of electric current. The 
main shafts in the first floor of the main building are about 800ft. 
long in all, being divided into three sections, between each of 
which is a 50-horse power General Electric induction motor 
suspended from the ceiling. Other lines of shafting in the 
various shops are driven by smaller motors. All of the motors 
are equipped with two pulleys on each end, so that four in- 
dependent shafts can be driven from each motor. The factory, 
when in running order, will be one of the most complete cycle 
factories in the world. 

Water-power plant.—The water power of the Sault Ste. Marie 
Falls, at Sault Sainte Marie, Canada, is being utilised for lighting 
and manfacturing purposes. The Lake Superior Power Company 
has construc‘ed a canal about 2000ft. long, 125ft. wide, and 14ft. 
deep, which furnishes power to the Water and Light Company, 
supplying water and electric light to the town; to the Algoma 
Iron Works, and to the Sault Pulp and Paper Company. The 
last-named company now operates one will, and is constructing a 
second mill. The mill now in service is operated by twenty-two 
turbines of the ‘‘ American” type, 5lin. diameter, 300-horse 
power ; eighteen of these turbines furnish power for operating the 
pulp grinders, two furnish power for the wood room, and two 
furnish power for water and light purposes. This mill turns out 
150 tons of pulp per twenty-four hours, and also furnishes power 
for operating the Lake Superior Carbide Works, located on the 
American side, but owned by the same company. The second 
mill, now in process of construction, is to be a paper and pulp 
mill. The foundation work is completed and the masonry finished 
up to the second floor. The turbines, twenty in number, are all 
placed. These turbines are of the ‘‘ McCormick” type, and each 
is 5lin. in diameter and of 300-horse power. The combined 
turbine plants of the two mills have a capacity of 12,600-horse 
power. In the summeér of 1896 the Sault Pulp and Paper Company 
purchased the old water power rights on the American side of the 
river, and is now préparing plans and estimates for a develop- 
ment of 50,000-horse power. It is expected that these plans will 
be completed by February 15th. The projected canal will be three 
miles long, 300ft. wide, and 20ft. deep, and the velocity of flow will 
be 5ft. per second. The location and test borings have been made 
and some dredging done on the intake channel. In connection 
with this development of power a number of corporations are 
starting work. ‘The Lake Superior Pulp and Paper Company has 
purchased several tracts of pulp timber land, and is now clearing 
a tract of 36 square miles from which it expects to cut about 
60,000 cords of pulp wood. The company is also said to be con- 
templating the installation on the Canadian side of the river of an 
electric-reduction plant for iron ore and gold. The Niagara Pulp 
and Paper Company has also purchased from the Canadian 
Government the pulp wood on ten townships of land at the foot of 
Lake Superior, and is now extensively operating at Batchewana 
Bay. A cord of wood makes a ton of pulp, and the Canadian 
Government sells the stumpage of the pulp wood at 10d. per acre, 
but the purchaser must not cut any other timber. At the Lachine 
Rapids, on the St. Lawrence River, Montreal, work is in progress 
upon an extensive hydraulic and electric plant to be driven by the 
water power of the Falls, and there is a project to develope more of 
the Niagara Fails water power on the Canadian side of the river, 
and run electric-transmission lines to Hamilton and Toronto. 

Gas engines.—An improvement has been patented by Mr. 
Joseph Ledent the object of which is to diminish the heat losses of 
the engine and increase its efficiency. In the ordinary gas engine 
about 40 to 50 per cent. of the energy of the heat delivered to the en- 
gine is lost in heat carried away in the jacket water. Mr. Ledent 
proposes to substitute for the usual water jacket the injection of 
a small amount of water at each stroke of a vertical engine, when 
the piston is at its highest position, into an annular space formed 
by a groove in the as portion of the barrel of the piston and the 
adjoining cylinder wall. When the explosion takes place, part of 
this water will be er into steam at high pressure, and 
part will remain as a film on the walls of the cylinder, preventing 
it from becoming overheated. The steam formed by the evapora- 
tion of the water does work as in a steam engine, this work repre- 
senting so much gain from the fuel, as the heat required to evapo- 
rate it is heat which in the ordinary gas engine is wasted in the 
jacket water. 

The Erie Canal.—Work is now progressing on the improvements, 
and the State Engineer of New York in his annual report recommends 
that the deepening now under way should be made for 9ft. of 
depth instead of 8ft., and that changes be made in the lock gates 
of the present lengthened locks, so that the boats can be increased 
from 98ft. to 115ft. in length. This would enable the maximum 
boat load to be increased to 410 tons, instead of 300 tons at present, 
He also favours such improvements in lock handling and towing 
apparatus as will enable the larger boats to make the trip in no 
longer time than at present. The surveys are completed for the 
entire improvement under the appropriation of £1,800,000, and 
contracts for work estimated at £700,000 have been awarded 
at an aggregate price of £80,000 less than the engineer’s estimates. 
The plans have been completed and accepted for a lift-lock on the 
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pneumatic principle at Lockport. Contracts will be let for 
it early in the spring, and it is to be completed ready for use when 
navigation opens in 1898. He regards the organisation of the Con- 
solidated Lake and Canal Co, for operating through traffic ona large 
scale as a most important and beneficial movement, and likely to 
have t influence in bringing traffic back to the canal. The 
State is spending its millions on the canals, not solely in the in- 
terests of the few hundred boatowners, who now operate inde- 
pendently, but to protect the busi interests and increase the 
wealth of the entire State. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


In the iron trade there is a lull. A good amount of business is 
pone on home account, but the export trade is dull. The heavy 

uying, however, which took place early in the quarter, furnished 
most of the iron branches with work which will in many cases 
keep the establishments going until the opening of the next 
quarter, 

The principal common unmarked bar makers reported on Bir- 
mingham Exchange to-day, Thursday, that they had sufficient 
orders on their books to keep them going until the end of the 
month, but some of the smaller unassociated houses were this 
afternoon conceding to buyers 2s. 6d. per ton off the £6 to £6 5s. 
quotation. Marked bars were steady at the £7 10s. rate, and 
ry unmarked bars of merchant quality were £6 10s. to 
£6 15s. 

The condition of the sheet iron trade, along with the allied 
industry of galvanised sheets, continues to the most 
depressing feature of the district iron trade, being, as it is, one of 
the most important branches in the Midlands. This afternoon 
singles were £6 to £6 5s., galvanisers’ doubles were obtainable at 
£6 5s. to £6 7s. 6d., and lattens were quoted £7 10s. Galvanised 
sheets were also much below their usual value, £9 12s. 6d. to 
£9 15s. being asked for 24 gauge sheets of ordinary quality f.o.b. 
Liverpool. Two or three of the sheet mills started last autumn 
have been stopped, as business, it is said, at the present prices, 
does not pay the expense of running them. The machinery, 
plant, &c., of the Mitre Galvanising Works, Wolverbampton, are 
to be _—— under the hammer, by order of the receivers of the 
Gospel Oak Iron Company, which will close what was once one of 
the most prosperous concerns in the trade. 

Other finished iron quotations this afternoon were angles £6 to 
£6 5s., hoop iron £6 10s., gas strips £5 17s. 6d. to £6, nail rod 
£6 10s. to £6 15s,, stamping sheets £9 10s. to £10, and tube strip 
£5 17s, 6d. to £6. 

The production of steel is now on a larger scale than ever, and 
the consumption of the material in the district is steadily expand- 
ing. Prices are firmly upheld notwithstanding the competition from 
the North of England and other firms, and the importations from 
America, Heavy sections of angles and girders were £6, and light 
sections £6 15s. Steel bars were £6 5s. to£610s. Sheets were 
quoted £7 2s, 6d. and upwards, cold-rolled sheets fetching £10 10s. 
per ton. Siemens billets were £5 to £5 5s,, and Bessemer blooms 
and billets £4 15s. 

Pig iron consumers are not doing much, but deliveries are 
steadily proceeding under old contracts. Prices, though assisted 
by the large demands from the steel works, are a little easier, and 
buyers seem inclined to defer orders in the hope of placing them 
at more favourable terms a little later. This afternoon, North- 
amptonshire, Derbyshire, and Lincolnshire forge pigs, which have 
during the quarter been forced up to about, on the average, 3s. 
per ton above their normal value, were easier by ls. per ton less 
than their recent levels ; but forge of Staffordshire make, which 
has not been pushed up to the same extent, was firm. North- 
amptonshire forge was quoted 43s. to 44s.; Derbyshire and North 
Staffordshire, 44s. to 45s.; and Lincolnshire, 46s. Staffordshire 
cinder forge was 393. to 40s.; part-mine, 45s, to 47s. 6d.; and all- 
mine, 523. 6d. to 553.; cold-blast pig was 90s. 

Ironmasters receive with much interest what professes to be the 
full text of the new American Tariff Bill, so far as it relates to 
iron and steel and allied products. It is stated that the changes 
are mostly back to the McKinley tariff, which preceded the Wilson 
Bill at present in operation, and they are therefore much higher 
than have been generally anticipated. Upon bar iron, rolled or 
hammered, comprising flats, round iron not less than jin. in 
diameter, and square iron not specially provided for, the proposed 
new duty is stated to be 6-10c. per lb. Round iron in coils or 
rods less than j,;in. in diameter, and bars or shapes of rolled iron 
not specially — for 8-10 c. per lb., provided all iron and 
slabs, blooms, loops, or other forms less finished than iron in bars 
end more advanced than pig iron, except casting, are to be subject 
to a duty of 5-10 c. per lb. Boiler and other plate iron or steel, 
for whatever purpose used, except saw-plates not thinner than 
No. 10 wire gauge, and valued at 1c. per Ib, is to be charged 
5-10 ec. per lb., valued above 1 c. and not above 2 c. 6-10 c. per lb., 
valued not above 4c. 30 per cent. ad valorem, provided that all 
piate, iron or steel, thinner than No. 10 wire gauge shall pay duty 
as iron or steel sheets, 

Hoop or band, or scroll, or other iron and steel valued at 3 c. 
per Ib. or less, is to be charged a duty of 6-10 c. to 9-10 c., pro- 
vided that hoop or band iron or steel cut to length or wholly or 
partly manufactured into hoops or ties, should pay 1-10 c. more 
duty. Railway bars of iron or steel or part steel, and rails, are 
rated at 7-20 of 1c. per lb., and railway fish-plates } c. per lb. 

_ Sheets of iron or steel, common or black, thinner than No. 10 

wire-gauge, are assessed at 7-10 of 1c. per lb.; not thinner than 
No, 26, 6-10 c.; not thinner than No. 32, 1 1-10 ¢.; and thinner than 
No. 32, 1 2-10 c.; provided all common or black sheet iron or sheet 
steel not thinner than No. 10, shall pay duty as plate iron or steel. 
Sheet iron or sheet steel polished, planished, or glanced, by whatever 
name designated, 2 c. per lb., provided that plate or sheet—other 
than the polished, planished, or glanced, herein provided for— 
which have been pickled or cleaned by acid or by any other 
material or process of which is cold-rolled or smoothed only, if 
polished shall pay 4c. per ]b. more than corresponding gauges of 
common black or taggers, iron or steel. 

Sheets or plates, or iron or steel, or taggers, iron or steel, coated 
with tin or lead, commercially known as tin-plates, terne plates, 
and taggers tin, 14. ¢c. per lb. _ 

The proposed new American duties upon iron or steel anchors or 
parts A forgings of iron or steel, or combined iron and steel 
for vessels, steam engines, locomotives, or parts thereof, weighing 
each 25 lb. or more, are stated to be 13-10 c. per lb. Other forgings 
ljc, perlb,, provided no forgings pay a less rate of duty than 35 per 
cent, ad valorem. 

On all iron or steel bars or rods of whatever shape or section, 
which are cold rolled, cold drawn, cold hammered, or polished in 
any way, in addition to ordinary processes of hot rolling or hammer- 
ing, a duty is proposed of $c. per lb., in addition to the rates as 
provided, 

The engineers and machinists are in receipt of a number of good 
orders, and in some cases overtime is being made, especially in the 
fitting-up sections. For tanks, boilers, constructive iron and steel 
work, and electrical fittings, there is a brisk demand. Iron- 
founders and bridge builders are steadily employed. The anchor, 
chain, vice, and anvil trades are in a satisfactory condition, and in 
most cases prices are better. 

Railway carriage builders are at full production, a large propor- 
tion of their orders being for India and South America, and the 
activity extends to axles, springs, and tires, in which a large trade 
is being done, both on home and foreign account. 

A meeting of the local committee appointed to make arrange- 
ments for the summer meeting of the Institution of Mechanical 
Engineers, which takes place in Birmingham, was held on Monday 


at the Queen’s Hotel, Mr. A. Keen presiding. Mr. W. Bayley 
Marshall— one of the hon. secretaries — stated that they had 
sent out 1700 circulars to various firms in Birmingham and 
the district, whether connected with the Institution or not, 
and the replies up to the present—with one or two excep- 
tions—had been extremely promising, the guarantee amount- 
ing to £858 123., as the result of a few days’ work. A 
draft programme was presented by Mr. Marshall for the visit 
of the Institution, extending over July 27th, 28th, 29th, and 
30th, and was approved ; as was also an extensive list of works, 
which, it was hoped, would be thrown open for the inspection of 
members, The following were elected as the Executive Committeo, 
with power to add to the number :—Messrs. T. R. Bayliss, R. Farley, 
W. H. Greenwood, T. B. Hall, J. Satchell Hopkins, A. Keen, 
H. Lees, G. B. Lloyd, S. Z. Lloyd, E. B. Martin, A. Morcom, 
G. H. Morley, and a F. Walker. The question of having a badge 
to commemorate the jubilee of the Iustitution was also discussed, 
and the proposal was approved, 

The ninth ordinary general meeting of the Patent Shaft and 
Axletree Company was held in Birmingham on Friday last. The 
report showed a net profit for the year of £18,540. e balance 
brought forward was £4,634, making a sum of £23,174 for distri- 
bution, and the recommendation of the directors for a dividend of 
24 per cent. on the ordinary shares—and the dividend on the pre- 
ference shares—was carried. The chairman said that the result 
of the year’s trading was an improvement on the four preceding 
years. They had made a profit sufficient, after paying interest 
on debentures, and dividends of 5 per cent. on preference and 
24 per cent. on ordinary shares, to place £5000 to reserve and 
carry £3843 forward. The company had now reached the turning 
point, and they hoped the future results would be in every way 
satisfactory. 

The report to be submitted by the directors of Muntz’s Metal 
Company, Birmingham, at the ordinary general meeting of share- 
holders on Monday next, states that the profit on the past year’s 
transactions, after deducting bad debts and making provision for 
doubtful ones, is £11,144, which, added to the balance of £910, 
brought forward from the previous year’s account, gives a dis- 
posable surplus of £12,055. To this amount the directors propose 
to add £ from the reserve fund which was created for the 
purpose of equalising dividends, making a total of £15,055. An 
interim dividend at the rate of 5 per cent. per annum was paid 
on the preference and ordinary shares to the 30th June last, which 
disposed of £4467. It is now proposed to pay a dividend on the 
preference shares at the rate of 5 per cent. per annum for the 
half year ended December 31st last, and a further dividend of 74 
per cent. on the ordinary shares, which will absorb £9840, leaving 
a balance of £747 to be carried forward to the next account. 

The production of cycles is steadily increasing, and the cycle 
tube people are in arrears with their orders. Some manufacturers 
report themselves in receipt of orders to occupy them till autumn. 
Dealers are accepting deliveries freely, and in the Southern counties 
cycles are selling well. The Lilleshall Company, Shropshire, has 
commenced to make draw benches and complete tube-making 
plant for manufacturers of weldless cold-drawn tubes. 

A circular in practically identical terms has been issued by the 
respective secretaries of the New Credenda Tube Company, the 
Star Tube Company, and the Climax Weldless Tabe Company, 
announcing a proposed amalgamation of those concerns, to be 
styled the ‘ Weldless Tubes (Limited).” The company will have 
a nominal capital of £1,000,000 divided into 500,000 6 per cent. 
preference shares, and 500,000 ordinary shares. Each shareholder 
will receive 40s. for each share held by them in the existing com- 
panies, and will have the right to apply such sum as payment in 
full of one preference and one ordinary share in the new company. 
A meeting of shareholders is to be held in Birmingham on Friday, 
the 19th inst., when the directors will present a report upon the 
subject. 

In the Coventry cycle trade wages are on the rise owing to the 
restricted supply of skilled labour, and the workers are organising 
with the object of obtaining increases in those branches of the 
trade in which advances have not yet been granted. 

The Cannock Chase coal trade, though showing a welcome 
improvement as compared with the three previous years, is begin- 
ning, with the mild weather, to slacken off, and ‘‘ holidays” are 
becoming more frequent than a month ago. While there is likely 
to be better trade for the West Cannock when the new tramway 
to the canal basin is finished, there is the probability of another 
colliery being closed in the viciaity of Hednesford. 








NOTES FROM LANCASHIRE 
(From our own Correspondents.) 

Manchester.—The slight indication of possible improvement in 
the position that was becoming noticeable a week or so back has 
been altogether dispelled. The wages troubles which have once 
more come prominently to the front, both lccally and still more 
seriously in the North, are necessarily again having a disturbing 
effect upon trade prospects, and I may perhaps add that the very 
question to which I called attention some time back in my notes 
as threatening difficulty between masters and workmen—the reten- 
tion of skilled labour insisted upon by the trades union organisa- 
tions upon modern machine tools specially designed with the object 
of reducing cost in the above direction—is now the main issue in 
the threatened shipbuilding trade dispute, and one which, judging 
from the strong opinions I hear expressed among engineers, will 
evidently have sooner or later to be fought out. 
Only a very slow business continues to be reported on the Manchester 
Iron Market, and any slight tendency towards improvement which 
was noticeable last week has quite disappeared. There was about 
an average attendance on Tuesday’s Change, but the inquiries 
coming forward either for pig or finished iron were for the most 
part restricted to the smallest possible quantities. In pig iron 
consumers are buying just now only to cover pressing requirements, 
and in most cases they have deliveries still to come in on contracts 
sufficient to keep them tolerably well supplied for some time ahead. 
Although makers’ prices—except that Scotch is rather easier—remain 
generally unchanged, there are very low quotations in the market 
where business is to be done. Lancashire makers still hold to late 
rates, and the minimum basis quotations for Lincolnshire and Derby- 
shire are about as last given, prices averaging 47s. and 47s, 6d. for 
forge, and 48s, 6d. for foundry Lancashire, less 24 ; 44s. for forge 
and 45s. 6d. for foundry Lincolnshire, and 49s. to 50s. for foundry 
Derbyshire, net cash, delivered Manchester, but merchants under- 
sell, In outside brands Middlesbrough is firm at about 49s, 4d. to 
49s, 10d. net for good-named foundry qualities, delivered by rail 
Manchester, and about 48s, delivered docks, but Eglinton and 
Glengarnock are obtainable at about 47s, 3d. to 47s. 6d. net 
delivered Lancashire ports, and 49s, 6d. to 50s. Manchester Docks. 
American pig iron is quoted 46s. 9d. to 47s., delivered Manchester 
Docks ; some holders, as reported last week, are, however, pressing 
sales at under these figures. 
The local forges are kept fairly going with deliveries on account 
of contracts, but finished ironmakers are not booking new business 
of any weight, merchants, who are underselling, securing the bulk 
of the orders just now going out. Makers still quote £6 for 
Lancashire, and £6 5s. for North Staffordshire bars, delivered 
Manchester district, but merchants are prepared to sell at 2s. 6d. 
less. Sheets are quiet, with prices lower, if anything, £7 5s. to 
£7 7s. 6d. being the average, delivered here ; hoops are also in 
only slow demand, but Association rates are maintained at £6 10s. 
for random to £6 15s, for special cut lengths, delivered Man- 
chester district, and 2s, 6d. less for shipment. Nut and bolt 
makers report a slackening off in new orders, but are fairly steady 
at late rates, 
In the steel trade the weight of business coming forward is only 


il tee 
billets are not quoted more than £4 10s., and makers fing thi 
aoe difficult to get, owing to the competition of American billete, 

ocal steel bars average about £6 2s. 6d. ; common plates a; 
offered at under £6, with boiler plates £6 7s. 6d. to £6 10s. 
and local makers quoting £6 12s. 6d. delivered here, é 

The leading manufacturing firms in the metal trade, altho h 
still kept very busy with specifications on account of contracts 5 
their books, — a decided falling off as regards new “oan 
coming forward. Prices, however, remain firm at recent quote, 
tions, but the special advance of 4d. per lb. upon condenser 
tubes, announced a week or so back by one or two establishments, 
has not been followed by other firms, and there is no chang, 
whatever in the basis list rates, nge 

New work is still coming forward but slowly in the engineerip 
trades of this district, but. activity is generally still maintains 
upon work in hand, which in most cases is sufficient to keep esta. 
blishments fully going for some months to come, The reports 
which are sent in to the local engineering trades union organisa. 
tions from the various districts continue generally of a satisfactor 
character, and it is exceptional where trade is not returned as 
either moderate or good, the only disturbing element being the 
unsettled outlook in one or two directions with regard to wages 
questions. The arrangement in connection with the dispute 
in the Oldham district — which it was generally understood 
had been practically settled by a concession of the 2s, per 
week advance to the weekly wagemen — has fallen through on 
the question of an advance demanded for piece work, and upon 
other points which have since been raised. About 4000 men are 
reported to be idle, and should the dispute continue this number 
is likely to be considerably increased in the course of a very few 
days. The representatives of the workmen state that they are 
fully prepared to meet the employers at any time to discuss the 
ape at issue, and it seems scarcely probable that the dispute wil] 

e of any long duration. As the result of this and other disputes 
just at present going on in several engineering centres, the em. 
ployment returns of the trade union societies show an increase ag 
compared with last month in the number of members on donation 
the Amalgamated Society having now 24 per cent. of the total 
membership, and the Steam Engine Makers’ } per cent. Apart, 
however, from the out-of-work members thrown on the books as 4 
consequence of disputes, the officials of the societies state that 
the returns would have shown a slight decrease, and in the Man- 
chester district the Amalgamated Society of Engineers has not 
more than 1} per cent. receiving support, a figure which would 
probably have been stil] further reduced but for the depression 
just now existing in some branches of the machine-making 
trades. 

The important question of mine ventilation was brought before 
the members of the Manchester Geological Society at their meet- 
ing on last Tuesday week, ina paper read by the Rev. G. M. Capell, 
the well-known inventor of the fan bearing hisname, In the course 
of his paper Mr. Capell dealt with the higher fan gauges that are 
demanded to meet the increased ventilation requirements now 
that mines are run out further from the shafts, and are being 
worked at greater depths. It was quite evident, he said, that the 
high-gauge period of mine ventilation had come to stay, and he 
described experiments he had made recently with a view of 
improving the high-gaugefans, resulting in the introduction of fans 
having scoops on the inner wings, in which various modifications 
had been required before they satisfactorily answered the special 
purpose for which they were designed, the most satisfactory results 
having been secured with scoops having their greatest pro- 
jection near the centre. These scoop mixer wings were, he 
added, used with various forms of outer wings, and set at 
angles suitable for the gauges at which the fans had to 
work, The scoop wings had greatly added to the power 
of the fans in passing increased quantities of air, and securing a 
much more satisfactory water gauge than hed previously been 
possible. On the Continent just now, the Rateau, Mortier, and 
Capell, were the competing fans. The Rateau had certainly the 
highest gauge for a given periphery speed, but the writer had no 
knowledge of any working with over 100,000 cubic feet per minute, 
or gauges over 5in. The Mortier was a new fan passing its air on 
the principle of the old paddle-wheel fans, much used in Ameri- 
can mines, having no inlets, and not working by centrifugal action. 
The rapid pester of fast-running fans on the Continent was quite 
remarkable. It was allied, no doubt, with the necessity of higher 
and increasing water gauges on the mines, but another point had 
also influenced the mining engineers, With a large fan direct 
driven, 70 or 80 revolutions in regular work, was a high speed. 
Suppose a fall of roof or some interruption in the air way, or a sudden 
outburst of gas, by speeding the engine up to 100 revolutions, only 
a comparatively small extra result was obtained, but with a high- 
speed fan, and a good engine of ample power, running at fifty 
revolutions, if that were run up to seventy-five to eighty-five revo- 
lutions, an enormous extra power to pass air was present, and the 
engine was not overtaxed, and the fan was perfectly able to do the 
work required. 

Mr. Mark Robinson, of Rugby, read a paper before the Man- 
chester Association of Engineers, at their last Saturday’s meeting, 
on “ The Use of High Speed Engines for Mill Work.” The writer, 
after remarking that it was undoubted speeds had already largely 
increased in mill practice, said the objections urged against high- 
speed engines were want of economy through the relatively large 
pa due to short stroke, wire drawing in passages, and other 
causes; rapid wear in brasses and other parts; consequent 
frequency of adjustment, and general trouble in management ; 
difficulties with lubrication, and noise and vibration, With 
regard to these points, he might say that with a good 
single-acting engine working in constant thrust, the wear of brasses 
was utterly negligible ; the original cylinder clearance might ‘afely 
be not more, but much less than in a slow double-acting engine, 
and without gross mi ig t or carel this small clear- 
ance would not be sensibly increased by wear. It was by reduction 
in initial condensation that the best examples of high speed engines 
achieved this remarkable economy. As to lubrication, no engine 
ran with such absence of lubrication trouble as the constant thrust 
type, since it wholly lubricated itself, whilst the objection that 
high speed RA much noise and vibration was now generally 
known to be untrue, and it was now recognised that under many 
circumstances rapidity of revolution aided in breaking up or 
neutralising vibrations due to the inertia of the moving parts. 
The high speed engine, he considered, had’a great future before 
it, and deserved a recognition not yet accorded to it in the North. 
In the course of discussion Mr. Alfred Saxon expressed the 
ager that engineers in the North were in a transition state on 
the question of high speeds, Mr. Hartley thought the time would 
come when smaller engines would be used to drive separate portions 
of the mill, and more economical results would be obtained. Mr. 
Crossland did not think anything had been brought forward to prove 
that the high-speed engine was as economical as the slow-speed 
engines, pos nothing had been advanced which should persuade 
them to reject the long-stroke engine for mills. Mr. Brown doubted 
the possibility of using high-speed engines singly in place of the 
one large mill engine, but thought there was a possibility of their 
displacing the large mill engine by a series of small ones, and this 
might be done economically. Mr. Gregory said if mills had to be 
split up into sections, and each section driven separately, it would 
have to be done by electricity, and not by a number of small engines 
upanddownthe place. Mr. Constantinesaid the direct-driven double- 
acting vertical engine was going to play an important part ia mill 
driving, in the future, and supplied practically the speed 
required, 2.¢,, 200 revolutions per minute. The President 
said there was a wide difference between using a high-speed engine 
to drive a dynamo, and adopting one to drive shafts which were to 
transmit motion to cotton mill machinery. They had many 
examples of slow-speed engines running in Lancashire mills which, 
if placed alongside any high-speed engine would give greater 











moderate, and prices show an easier tone, if anything. Ordinary 








foundry hematites remain at about 60s., less 24, but local-made 


economy of steam, no increase of repairs, and quite as steady 
driving, 
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the position remains much as reported last 
i, If anything, there has been rather more inquiry stirring 
jor the better qualities of round coal, and with few exceptions pits 
for being kept on pretty nearly full time, whilst prices are without 
parton noticeable alteration beyond the slight easing off here and 
— referred to last week. Steam and forge coals continue in 
oderate demand for iron-making and general manufacturing 
= oses, but there are ample supplies, and prices are rather 
par if anything, 5s, 9d. to 63. being about average figures 
by ordinary qualities at the itmouth, Engine classes of 
fuel are also generally plentiful in the market, considerable 
stocks accumulating, in some cases, although here and there 
ollieries have no difficulty in moving off all their present produc- 
in and are, if anything, rather short of supplies. Prices are 
steady at recent rates, and at the pit mouth range from about 3s. 
3s, 6d. for common ; 3s, 9d. to 4s, 3d. for good medium sorts ; 
and best qualities quoted 4s, 6d. to 4s. 9d. per ton. 
In the shipping trade business is only quiet, with mem cut low 
secure orders, and ordinary steam coals, delivered Mersey ports, 
do not average more than 7s. 6d. to 7s, 9d. per ton. 

Barrow.—Lbe hematite pig iron trade is steady, and although 
there have been fluctuations during the week, business has been 
done ona fairly large scale. The consumption of Bessemer pig 
iron is well maintained, and smelters are well off for orders, and 
are expecting a continuance of the present condition of activity 
for the rest of the year. Thirty-six furnaces are in blast, as com- 

ared with thirty-nine in the corresponding week of last year. 
Prices are steady at 51s. to 52s. for mixed Bessemer numbers, net, 
fo.b.; and warrant iron finds a market at 48s. 04d. sellers, 48s 
puyers, net cash. Stocks have been reduced during the week 
305 tons. They now represent 293,091 tons, or a decrease of 
9855 tons since the beginning of the year. 

A fair amount of activity is noticeable in the iron ore trade, and 
the demand for native qualities of iron ore is more than the 
supply. Average sorts are selling at 1ls. per ton net at mines, 
and best descriptions are disposed of at prices up to 14s, per ton. 
Spanish ores are in good demand at 15s, tol5s. 3d. per ton net at 

est Coast ports. 

Steelmakers report a continuance of activity in all departments, 
but especially in heavy rails and shipbuilding material, and the 
demand is fairly maintained all round. The business in billets and 
hoops is steady, and merchant qualities of steel find a good 
market. Heavy steel castings are still in very good demand, 

Shipbuilders do not report any new orders. Some apprehension 
is felt lest the pending crisis in the engineering trade will put a 
stop to the activity that has prevailed in the trade for some con- 
siderable time past. The t.s.s. Duchess of Devonshire is ready for 
her trial trip, and is to proceed to the Clyde on Monday for speed 
trials and a cruise, She is to steam 19 knots, The t.s.s. Roebuck, 
for the Great Western Company, is being rapidly completed for 
delivery, and her sister ship, the Reindeer, will be launched on the 
17th of next month, 

Coal is quiet in tone and still low in price. Coke is steady and 


In the coal trade 


to 


firm. 

Shipping is fairly well employed. Exports of pig iron from West 
Coast ports during last week totalled up to 11,155 tons, and steel 
to 7025 tons, as compared with 5865 tons of pig iron and 9375 tons 
of steel in the corresponding week of last year, an increase of 
5290 tons of pig iron and a decrease of 2350 tons of steel. The 
total shipments for the year up to now represent 72,024 tons of pig 
iron and 89,426 tons of steel, as posit with 66,258 tons of pig 
iron, and 87,490 tons of steel in the corresponding period of 
ry ze being an increase of 5766 tons of pig iron and 1936 tons 
of steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE coal trade is rather weaker, the tonnage leaving the South 
Yorkshire district being decidedly smaller, At the same time, 
although the pits are working shorter hours per week, accumula- 
tions at the surface are not largely increasing. The steady trade 
done in hard coal during the winter kept stocks at the pits low ; 
but now that the milder weather is cutting off a good deal of the 
outside demand, the stocks at home are certain to get larger. 
Quotations are not materially altered, although in some instances 
concessions have had to be made. These do not exceed from 3d. 
to 6d. per ton for the best sorts; common qualities, though not 
lowered proportionately, are undoubtedly weaker. Best Silkstones 
make 8s, 6d. to 9s. 3d. per ton; ordinary, from 7s. 3d. per ton; 
Barnsley house, 7s. 6d. to 8s, 6d. per ton; thin seam, from 
6s, 9d. per ton. A large tonnage of hard coal is reported as being 
required for Hull and the Humber ports generally. Negotiations 
are briskly proceeding for supplies om the shipping season, and an 
advance on last year’s rates is anticipated. Holders expect to get 
6d. per ton more. The railway companies are receiving large 
deliveries on contract account, and the iron trade is also maintain- 
ing its requirements, which have been very gratifying for months. 
Barnsley hards are now making 7s. to 7s. 6d. per ton; second 
qualities, from 6s. per ton. In gas coal there is not quite so much 
doing ; values remain unchanged, except in one or two instances, 
where 6d. to 9d. per ton advance has been obtained. A steady 
market for engine fuel in its varied sorts, quotations as before. 
Engine nuts, 6s. to 7s. per ton; screened slack, from 4s, per ton; 
pit slack, 2s, to 2s, 6d. per ton. There is a very good business still 
being done in coke, values remaining at 8s. 6d. to 9s. 6d. for 
a qualities, and 12s, 6d. to 13s. per ton for best washed 
coke, 

The iron market is rather weaker, owing chiefly to a good deal 
of speculative buying and selling in the Scotch iron market. In 
Sheffield, hematite pig irons have been offered at 59s. per ton for 
East Coast, and 61s, per ton for West Coast, these prices repre- 
senting a drop of ls, per ton, Common forge iron has been 
offered here at 41s. 6d. per ton. It is not expected that the 
weakening will last long. Most of the large consumers having 
previously covered their requirements, there has not been much 
temptation to buy even at the reduced offers, and no doubt prices 
will soon be on the higher level in 

The firms engaged in the leading industries are still fully em- 
ployed, although in the armour plate mills the Government orders 
daily expected are still withheld. In the other kinds of military 
material, notably in guns, armour-piercing projectiles, and shot 
and shell of smailer calibre, there is some important work in hand, 
the examples of Sheffield-made projectiles recently supplied having 
most satisfactorily withstood the severe tests to whicn they were 
subjected, Armour plate trials have also been very successful of 
- from the makers’ point of view. In the presence of Sir 

» A, White, K.C.B., Captain Jeffreys, of H.M.S, Excellent, and 
others, a trial took place on board H.M.S. Nettle of a Harveyed 
steel plate manufactured by Messrs. John Brown and Co., Limited, 
The plate measured 8ft, i 6ft., and was 6in, thick. It was 
attacked by five Holtzer forged steel projectiles of 1001b. weight 
reg at 10 yards range, from the 6in. breech-loading gun, with the 
ull service charge of 481b. E.X.E. powder, giving a striking 
meni of 1950ft. per second, All the projectiles were completely 
rae into very small fragments, An examination of the back 
o the plate showed that no perforation whatever had taken place, 

e backing being merely bruised behind each impact. Some cracks 
_— found, more particularly at the corners, but no piece was 
roken from the plate, The trial was considered most satisfactory. 

A very good business is doing in B and Si steel, 
pe _ as in the higher grades of tool steel. The weakest market 
a = in the superior classes of steel has been the United States, 
Je @ annual meeting of the shareholders of Messrs, William 
old oh and Sons, Limited, Brightside Works—a company with an 
: established and influential American connection—the chair- 
a Mr. William Jessop, stated that he was disappointed with 
j © result of the past year’s working. They had good trade 
uring the first half of the year, but during the second alf, owing 











to the Presidential Election, their trade with the States fell off to 
almost nothing at all. They were now doing fairly well in their 
American business, and were in a fair way to open out fresh 
markets, ‘‘ Mr, Alfred Hills,” he added, ‘‘was on the point of 
sailing for Johannesburg, and would no doubt bring back some 
= orders, and establish the name of Jessop as solidly in 

ohannesburg as his—Mr, Jessop’s—father did in the States many 
years ago.” 

‘ailway material is as freely in request as ever, both on home 
and foreign account, but the call for machine material is not so 
brisk as could be wished. The engineering firms and boilermakers 
are generally well employed, and makers of special machinery are 
excessively pressed for deliveries. 

In the lighter industries there is no urgent d d, but b 
is fairly well maintained. The cutlery and silver firms are 
devoting special attention to articles of use and de luxe to com- 
memorate the Diamond Jubilee of the Queen. These are meeting 
with general public favour, both in the home country and in the 
Colonies, the call for Australasia being particularly gratifying. 
The season for field and garden requisites is now at its full swing. 
Garden rollers, seats, lawn mowers, tree protectors, fencing, and 
similar goods, are in brisk demand. In spite of the impetus given 
to agricultural machinery, the makers of scythes, hay forks, 
ve sections, and machine knives are as full of work as they can 
wish for, some of the manufacturers having already received orders 
sufficient to require all their winter’s accumulations. 

The new American tariff, so far as it has been definitely disclosed, 
is ‘‘variously” regarded here. The principal of one cutlery firm 
with a large United States trade looks upon the Bill as a step in 
the direction of bringing about a more honest system of business. 
‘*Tt is evident,” he says, ‘‘ that the object of the American manu- 
facturers is to stop the tr d petition they experience 
from the Germans, who, by a system of very low valuations, have 
really defeated the object of the present tariff. The consequence 
is, America is flooded with exceedingly cheap German-made goods, 
and the Americans are determined to protect themselves.” This 
manufacturer does not ignore the fact that the tariff will be a 
severe blow to Sheffield, and other firms takethat view. Enormous 
quantities of cutlery have been hurried. across the Atlantic, 
to get into the country before the higher duties come into opera- 
tion, and the steamers now on the high seas contain further heavy 
consignments, 

The death is announced, at the age of 93, of Mr. Edward Vickers, 
of Thenford, near Banbury, Oxfordshire. Mr. Vickers came of an 
old Sheffield family. He married Miss Ann Naylor, daughter of 
Mr. Naylor (Naylor, Hutchinson, and Sanderson, the well-known 
steel manufacturers). He was subsequently admitted to partner- 
ship, and the firm became Naylor, Hutchinson, Vickers, and Co., 
and afterwards, on Mr. Hutchinson’s retirement, Naylor, Vickers, 
and Co. In 1867 the present extensive works at Brightside were 
erected, and the firm became a limited company under the style 
of Vickers, Sons, and Co. Mr. Vickers, as one of the vendors, 
was elected on the board of directors, and for some years was 
managing director, in which position he was succeeded by his son, 
Mr. T, E. Vickers, J.P., who continues to held that position. 














THE NORTH OF ENGLAND, 
(From our own Correspondent.) 

Works as a rule in this district are fully employed, but there is 
an almost entire absence of new orders being placed ; in fact, quite 
a stagnation is reported in buying, a state of affairs brought about 
chiefly by the serious aspect of the quarrel between masters and 
men in the engineering industry, and also by the political com- 
plications, these having checked all enterprise, and induced buyers 
to confine their purchases to what they need for early delivery. 
There can be no doubt that the leading subject of attention is the 
expected lock out in the engineering trade, and there is an idea 
that this is not likely to be averted, the Employers’ Federation and 
the Amalgamated Society of Engineers being a firm in the 
attitude they have taken up, The masters complain of the aggres- 
sive attitude of the Amalgamated Society, which is practically 
endeavouring to manage their establishments for them. The 
ostensible cause of the present deadlock is that the proprietors of 
the Pallion Forge, Sunderland, have been employing an unskilled 
man at a boring machine, whereas it should, according to the men’s 
ideas, be manipulated by a skilled mechanic, Because this 
unskilled man was set to age the hine, and the employers 
would not remove him, the other men at the establishment struck 
work, The employers look upon the case as one of principle, it is 
typical of others, and they are not prepared to meet the representa- 
tives of the Society to discuss the whole question of the changes 
to be made until the men on strike at the Pallion Forge 
were ordered to resume work. The Society was given till last 
Friday to get the strikers back, but as they refused a general lock- 
out has been threatened. It was thought that notices would have 
been given on Saturday last, but as yet no action has been taken, 
though it is expec that notices will be issued to-morrow 
—Saturday—to 25 per cent. of the men, and that the remainder 
of the notices will be served in batches of 25 per cent. on the 
following weeks. That action it is pretty safe to predict the men 
will not allow to be carried out, for as soon as the first 25 per cent. 
of the notices are posted the other 75 per cent. will not wait for 
their notices, but will at once hand in their notices. That is the 
course that has been hitherto adopted when a like policy has been 
adopted by the employers. The men’s executive will not allow the 
men to be locked out piecemeal, but all will go out in a body, 
which will mean that nearly 15,000 members of the Union will 
cease operations, and this will in a short time throw outof work other 
15,000 or 20,000 men engaged in the allied trades, such as ship- 
builders, boilermakers, iron moulders, &c. The outlook is very 
grave, but there is still room for negotiations taking place for a 
conference before the notices take effect, and traders in this dis- 
trict are hoping for an amicable settlement if only because of the 
thousands who will suffer who have no part or parcel in the dis- 
pute. The men express themselves as anxious for a peaceable 
settlement of the difficulty, but they decline to meet the 





to make another serious effort to establish the eight hours’ day in 
Cleveland, and have issued a strongly worded manifesto to the 
men, who are asked by the 24th to ballot on the question of handing 
in their notices if the demand be again refused by the Ironmasters’ 
Association. If there is a sufficiently large majority in favour of 
striking, they will give the requisite three months’ notice for the 
change. They contend that the experiment has proved successful 
at the Carlton, Ormesby and Seaton Carew Works, where it was 
adopted two years ago, but they studiously refrain from mention- 
ing that it has also been recently tried and abandoned at the 
Normanby Ironworks and also at the Acklam Works. 2 

In addition to the labour troubles mentioned above, business is 
being checked by the political complications, and consumers will 
not risk buying iron for forward delivery, but confine their pur- 
chases to hand-to-mouth requirements. Some of the merchants 
regard the political horizon so threatening that they have begun to 
insert the war clause in their contracts for iron to be delivered 
oversea. Shipments of pig iron from the Cleveland district at 
present are extraordinarily , in fact they are brisker than have 
ever been beforeknown, andaredouble what are usually reported in 
March. The corresponding month last year was the best March 
ever recorded, but the exports of the current month are much 
heavier, especially to the Continent. Up to Wednesday night they 
reached 70,715 tons, as compared with 50,065 tons last month. and 
51,823 tons in March, 1896, tol7th. It is believed that the stocks of 
Cleveland pig iron are decreasing in makers’ hands, but in Connal’s 
warrant stores they still show an increase, the quantity held on 
Wednesday night being 170,759 tons, or 424 tons increase this 
month. But the stock of Cleveland hematite pig iron in Connal’s 
stores is going down rapidly, and this week, for the first time for 

ears, has fallen below 100,000 tons; 99,147 tons were held on 

Wolnesiny night, the decrease for the month being no less than 
7728 tons. The rate of production of pig iron in the North of 
England has not changed since the beginning of the year, there 
being 93 furnaces in operation, of which 50 are making ordinary 
Cleveland iron, and 43 hematite, basic, and spiegel iron. 

Sales of No. 3 Cleveland pig iron for prompt f.o.b. delivery 
have this week been made chiefly at 40s. 6d. per ton by merchants, 
but makers have held out for 41s., and in some cases even more, 
as they —— have well-filled order books yet, and are in no 
hurry tosel! while everything is so uncertain. Cleveland warrants 
have dropped in value this week, the price having gone back to 
that which ruled at the inning of the month, and at the close 
on Wednesday it was at 39s. 104d. cash. The lower qualities of 
Cleveland pig iron are fairly firm in price, as they are scarce, 
No. 4 foundry has been sold by makers at 40s, 6d., but merchants 
have accepted 40s. 3d., and grey, mottled, and white pig iron 
have been strong at 40s. M. Nos. of East Coast hematite pig 
iron have been sold by merchants at 49s. 6d., and even 49s.; but 
makers held out for 50s., and less would not Pay them, with Rubio 
ore at 15s. 3d. per ton delivered at Tees or Tyne wharves, and 
average Durham cokes at 13s, 3d. per ton at the furnaces, The 
scarcity of Rubfo ore is leading to the importation of larger 
imports of ore from the South of Spain and Algeria. 

The Guisborough Board cf Guardians have resolved to appoint 
Mr. Thomas Bell, late H.M. Government Inspector of Mines for 
the district, at a fee of 250 guineas to assist the Assessment Com- 
mittee in valuing the ironstone mines in the Union. 

In the finished iron and steel industries, buying is slack, and the 
reduction of 2s. 6d. per ton reported last week in the quotations 
for plates and angles has been followed by one of similar amount 
in bars this week, common iron bars being now down to £5 5s., less 
24 per cent. f.o.t., and best bars to £5 15s. Steel ship plates are 
at 55 7s. 6d.; iron ship plates, £5 2s, 6d.; steel ship angles, £5 5s.; 
and iron ship plates, £5, all less 24 per cent. f.o.t. The plate de- 
partment at the Eston Steel Works has been idle for the last three 
weeks, partly owing to lack of specifications. Rail makers have 
more work, and are firmer in their quotations, which, for heavy 
steel rails are, £4 10s. net at works. The sheet trade is dull, 
demand being only moderate for galvanised as well as black 
sheets. Ironfounders are fairly well employed, in fact in some 
cases they are very busy ; Messrs, Head, Wrightson, and Company 
have not only their Teesdale Works, Thornaby, in full swing, but 
also the Eaglescliffe Foundry, which they have leased, and the 
Stockton Forge, which they have acquired. 

Mr. Robert Knight, the general secretary of the Boilermakers’ 
and Iron Shipbuilders’ Society, has been presented with a cheque 
for £600 and a silver salver, the gift of fellow members and ship- 
building employers, ‘‘as a mark of admiration and esteem for his 
noble and sterling qualities as organiser, trades union leader, and 
diplomatist in the prevention and settlement of industrial conflicts, 
and in commemoration of his silver jubilee of office.” Probably no 
labour leader has so thoroughly earned the respect of empioyers 
and men alike, and if others had anything like his tact and ability, 
there would not be the frequent conflicts of labour and capital that 
are so much to be deplored. 

The directors of the North-Eastern Railway have intimated to 
the inhabitants of Swaledale that they cannot see their way to con- 
struct a railway from Richmond above that valley. A report has 
gained currency that the North-Eastern and Caledonian railway 
companies are negotiating for a joint undertaking in regard to 
through traffic between Newcastle and Glasgow vié Carlisle. 

The coal trade is quiet, though there are a few large contracts 
offering, one for steam coal for Sweden, and another for gas coal 
for Rotterdam. Best steam coal ranges from 7s. 6d. to 8s. f.o.b, 
in price, and best gas coals from 6s. 6d. to 7s. f.o.b. Shipments 
are heavy, and prospects of trade on the whole are improving. 

The Rainston sale has been well attended, and very fair prices 
have been obtained for some of the lots offered. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE threatened extensive lock-out in the engineering trade has 
exercised an unfavourable influence on the iron market, and indeed 
on the course of trade in general. So long as there is a probability of 
the great shipbuilding, engineering, and steel industries being 
crippled by an occurrence of this kind, there must be a great lack of 
confid The feeling is general in the West of Scotland that 





a in conference, or to recede at all from the positi 
they have taken up. They say they have always protested 
against unskilled men working the new machines at labourers’ 
aes they say they cannot accept the employers’ ultimatum, 
and order the men of the Pallion back, for by doing that 
they would be surrendering their whole case, It was reported 
early in the week that the Sunderland Forge Company had re- 
moved the man objected to at the boring machine, about which 
the dispute arose, and has set on an apprentice of the Amalga- 
mated Society of Engineers to work the machine, but that the firm 
have emphatically contradicted. Other disputes at the shipyards 
and engineering works of the district are in a fair way for being 
settled. The shipsmiths on the North-east Coast, among whom 
there is a strike on the Tees, and a lock-out on the Wear, have 
received an amended offer from the employers—ls. 6d. instead of 
ls, advance in time wages, and 5 per cent. on piece rates, and 
this is now likely to be accepted, though last week’s ballot was 
against it. The men claimed 2s, and 10 per cent. The Sunder- 
land shipwrights have decided to accept the masters’ offer of 
ls, 6d. advance on time w: , and 5 per cent. on piece prices, 
and the shipyard engineers in the district have to asimilar 
settlement. But all these men will have to cease work soon, if 
the expected lock-out on the machine question takes place. 

The deputation of the North-Eastern Railway Company’s ser- 
vants met the directors at York as arranged, and laid before them 
the whole question of the men’s claims. In some points a settle- 
ment was arrived at, but the directors’ replies to most of the 
claims will be given by the end of the month, and it is not ex- 
pected that there will be any repetition of the cessation of work 
which took place last month, 

The National Federation of Blast furnacemen have determined 





sooner or later there is bound to be a great struggle between capital 
and labour with reference to the employment of what is called un- 
skilled labour in the controlling of machinery and power tools, 
It is upon this point that the present dispute has partly arisen. 
There is also the other question, upon which the employers’ repre- 
sentatives very strongly insist, viz., that whatever differences of 
opinion may arise between employers and workmen, there ought 
to be no strikes pending the settlement of disputes. Whatever 
may be the case elsewhere, there can be no doubt that in the 
West of Scotland employers are now quite prepared to deal with 
labour quarrels by means of conciliation and conference, and such 
a plan has succeeded very well in certain industries for a number 
of years. At the same time, it is just as strongly held that a 
policy of this kind cannot be successful unless workmen’s leaders 
agree that there must be no suspension of labour while negotiations 
are in progress, 

The Glasgow pig iron market has been depressed in consequence 
of the expec ock-out, which could not fail to have a very 
serious effect on business in both iron and steel. It is believed that 
the ‘‘ bears” have to some extent availed themselves of the oppor- 
tunity furnished by the present state of affairs to depress prices. 
However this may be, all classes of raw iron have sold ata cor- 
siderable decline in the past few days. Business has been 
done in Scotch warrants from 45s, 6d. to 44s. 94d. cash, and 45s. 8d. 
to 45s. one month. Ordinary Cleveland pigs have sold from 
40s. 6d. to 393. 94d. cash, and 40s, 9d. to 40s. oné month. There 
has been less inquiry for hematite warrants in the last few days. 
The business in Cumberland hematite has been limited, the price 
declining from 48s, 64d. to 47s. 10d. cash in the last few days, 
while the month prices have been from 48s, 9d. to 48s, 1d. per ton, 
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Middlesbrough hematite bas also been in less request. At the 
beginning of the week there was scarcely any demand for this 
class of iron. The transactions in it that have been cfficially re- 
corded are from 48s, 94d. to 48s, 34d. cash, and 49s, 14d. to 
483. 44d. one month. 

There are 38 furnaces producing ordinary Scotch iron, 37 hema- 
tite, and 6 basic, the total of 81 now blowing in Scotland compar- 
ing with 79 at this time last year. Although the pig iron ship- 
ments have been unsatisfactory, stocks of pig iron in Glasgow 
stores are smaller than at the beginning of the year, and makers’ 
private holdings are not supposed to have increased. The output 
of hematite pigs from Scotch furnaces is on a comparatively ex- 
tensive scale, and the prices have been steady, merchants still 
ad 52s, 6d. per ton, delivered in railway wagons at the steel 
works, 

Prices of Scotch makers’ pigs are in some cases rather lower than 
they were a week ago, Govan and Monkland, Nos. 1, are quoted 
f.o.b. at Glasgow, 46s. 6d.; Nos. 3, 45s. 6d.; Carnbroe and Wishaw, 
No. 1, 463. 9d.; Nos, 3, 45s. 9d.; Clyde, No. 1, 50s. 6d.; No. 3, 
47s. 6d.; Summerlee, No. 1, 51s. 3d.; No. 3, 48s. 3d.; Calder, 
No. 1, 51s. 6d.; No. 3, 48s. 6d.; Gartsherrie, No. 1, 52s:; No. 3, 
483. 6d.; Coltness, No. 1, 52s. 6d.; No. 3, 48s. 9d.; Glengarnock, 
at Ardrossan, No. 1, 50s. 6d.; No. 3, 463.; Eglington, at 
Ardrossan, and Troon, No. 1, 47s. 9d.; No. 3, 45s, 9d.; Dalmelling- 
ton, at Ayr, No. 1, 47s.; No. 3, 45s. 94.; Carron, at Grangemouth, 
No. 1, 523.; No, 3, 493.; Shotts, at Leith, No. 1, 51s. 6d.; No. 3, 
493. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were rather better than of late, but still below what might be 
expected. They amounted to 4871 tons, compared with 7985 tons 
in the corresponding week of 1896. To Italy 511 tons were 
dispatched, Holland 545, South America 65, India 212, Australia 
160, France 125, Belgium 110, China and Japan 162, other 
countries 575, the coastwise shipments being 1766 tons, against 
5052 tons in the same week of last year. 

The finished iron and steel departments are steady, with a fair 
inquiry ; but there does not appear to be much pressure of new 
business at present, this being largely due to the unsettled state of 
labour affairs. 

An important change has just been made by the Clyde Naviga- 
tion Trustees on the dues charged for coals exported from 
Glasgow harbours. Hitherto 4d. per ton has been exacted on 
cargoes of coals, but nothing whatever was charged on bunker 
coals shipped for vessels’ use. A proposal was lately made that the 
rates be 2d. in each class of coals, but against this the owners of 
the passenger and cargo vessels—other than coal—objected, argued 
that they ought to be exempted altogether as hitherto. The 
Trustees have agreed to a resolution reducing the charges on coal 
from 4d. to 2d. per ton, and charging ld. per ton on bunker coals. 

The coal trade is less active, and the shipments from the various 
Scottish ports are about 10,000 tons less than in the preceding 
week. On the East Coast, however, there are numerous inquiries, 
which seem to indicate that a good business may be done with 
Baltic ports in the course of April. Prices at Glasgow harbours 
are a shade easier. Main coal is quoted 6s. 6d.; ell, 7s. ; splint, 
7s. to 7s. 3d. ; and steam, 8s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


OnE of the signs of slackening house-coal trade is the appear- 
ance of colliery properties in the market. I see that next week, 
steam engines, drums, and plant, with a miscellaneous collection of 
rails, bar iron, &c., will be put up for auction at the Leechpool and 
Tuft Collieries, near Lydney; this week the Greenland Colliery, 
Pontnewynydd, Monmouthshire, will be sold, and next week that 
valuable property the Bettisfield Colliery, Flintshire, on the 
Chester and Holyhead line, by private arrangement if possible. 
The sale of the ironworks at Liwydcoed, near Aberdare, last 
week, was carried out effectually, and was attended by a large 
number of Midland, North of England, Newport, and Swansea 
buyers, Everything was cleared off, blast and hauling engines, 
castings, rails, and scraps. It may be of interest to state 
the prices realised. The highest touched £3 5s., lowest 36s. per 
ton. There was a keen inquiry for the old cold blast, though 
judges, however keen, are quite aware that even in the old Welsh 
cold blast there are two varieties, one that by bad management at 
the furnace will smash up like glass. Some at least of the cold 
blast at the sale was of excellent kind and sold readily. One of 
the buyers at the sale was the representative of the Chain and 
Anchor Works, Pontypridd, which gained their reputation princi- 
pally by the use of the famous cold blast iron of the Plymouth 
Works, in the days of Mr. Anthony Hill. 

In the great drive now going on at Dowlais, I regret to note 
that last week a serious smash occurred at the lower or old works. 
One of the engines of the three supplying the blast to the steel 
works was brought utterly to grief by the breaking of the crank 
pin, resulting in the smashing of the four guide bars and other 
portions of the machinery. This reduced the blast one-third, and 
though a strong force was at once put on for repairs, valuable 
time was lost, and important heavy goods orders delayed. 
Generally the iron and steel trades are in a brisk and healthy state. 
Wales lately has been attracting several representatives of iron 
and steel industries as a good field for their operations, but I have 
not heard that sites have been chosen. The seaboard is regarded 
with favour, Newport, Cardiff, and Barry. 

Last week a Cardiff engineering firm, Kyte and Co., despatched 
a first consignment of twelve truck loads for one of the Indian 
railways, vid Birkenhead. From Newport a large cargo of railway 
materials went to Bilbao, and a quantity of rails to Highbridge. 
Blaenavon and Ebbw Vale continue to import largely from Bilbao, 
and the works at Cyfarthfa and Dowlais and leading Swansea 
works are similarly well employed. I notice that Barrow has been 
active during the week in consigning ore, pig, and bars to Swansea. 
Swansea last week imported 1570 tons of pig iron and 320 tons of 
steel scrap. 

On ’Change this week it was stated that the pig iron market had 
shown a further depression in price during the past week of from 
9d. to 10d. all round, prices remaining sensitive and irregular for 
days. Authorities believed that this was the result of the un- 
settled condition of things in the East, together with rumours of 
labour difficulties. The restarting of several of the Siemens 
works, and consequent increased make of bar, has weakened 
prices about 2s. 6d. 

Latest quotations in Swansea are as follow :—Pig iron: Glasgow 
warrants, 45s. 34d., 45s. 4d., 45s, 34d. cash buyers ; Middles- 
brough No. 3, 40s. 54d., 403. 64., 40s, 5d. prompt; hematite, 
48s. 10d. and 48s. 94d.; Welsh bars, £6 to £6 17s. 6d.; sheet iron 
and sheet steel, £6 15s. to £6 17s. 6d., usual extras for the higher 
gauges. Bessemer steel: Tin-plate bars, £4 7s, 6d. to £4 10s, 
Siemens, £4 7s, 6d. to £4 10s,; steel rails, heavy section, £4 10s, 
to £4 12s, 6d.; light, up to £5 lis. Tin-plates: Makers’ quota- 
tions, 103. to 10s. 14d.; Siemens, 10s, 3d. to 10s. 44d.; ternes, 
per double box, 28 by 20C., 18s, 6d., 19s., 21s.; best charcoal, 
12s. 34, to 12s, 9d.; wasters, 6d. to 1s, less. Block tin, £59 11s, 3d, 
to £59 12s. 6d. 

There has been no abatement in the thorough activity of the 
steam coal trade. Coal generally has been in brisk demand, 
though some varieties are more in evidence than others ; drys, for 
instance, are slack, while the semi-bituminous of Monmouthshire 
is in good demand. As for best steam, the complaint of the 
previous week is again heard: ‘‘ Demand stronger than supply.” 
The principal collieries are reported as having full stems to the end 
of March, 

Last prices, Cardiff Exchange, are as follows :— Best steam coal, 


special small steam, 5s. 9d. to 6s. ; best, 5s, 6d. to 5s. 9d. ; seconds, 


number of steamers are due to load next week. 
Makers continue chary in booking, unless prices cover them for 
the manufacture, 
A run through the tin-plate districts discloses a different picture 
to that presented in the fall of the year. The Upper Forest and 
Cwmfelin Steel Mills are getting into their old form. Prepara- 
tions are on with ten mills of the Worcester, but some little 
time must elapse, At the Foxhole there is a disagreement in the 
finishing department. The Duffryn Works doubled their ingot 
make last week. 
In the Briton Ferry district the output of hematite pig iron last 
week was very large, and quality excellent. The make of steel 
bars at the Briton Ferry and the Albion Steel Works last week was 
well maintained, and during the week eighteen mills at the local 
tin-plate works did full time. 
Work for South Africa is being booked at Newport. Messrs. 
Mordey, Carney, and Co. have received an order for four steel 
barges for an African company. It is expected that, now steel is 
being made in the district, Newport will figure more largely in 
these and similar requirements, 
Coal trade in the Rhymney and Taff yor is very brisk. 
Llanelly is opposing the Fishguard Railway, principally on 
account of being ‘‘left out in the cold,” although the Great 
Western Railway is tapping the collieries of the district. 
There is a colliery dispute on at North Blaina Colliery, affecting 
500 men, and a good deal of destitution has been caused by it, so 
much so that a canvas has been made for relief. 
The electric lighting of Cardiff is regarded second only in the 
run upon the plant to that of Charing Cross. It has been proposed 
to increase the plant. 
The Bill promoted for the construction of a railway between the 
Rhondda Valley and Port Talbot has passed through the House 
of Lords Committee. Mr. Littler, Q.C., Mr. Fitzgerald, and Mr. 
Baggalay were counsel in opposition. 
It would seem that ‘‘ Welsh water” is again to come to the 
front. Last year I came personally in contact with engineers and 
others in the Tal-llyn and also Llangamarch districts, who had accu- 
mulated a good deal of important evidence. Now I see that 
surveys of other portions are called for by the London County 
Council, and are to be brought into the same state of preparation 
as those of the Usk and Llangorn. Londoners, who are in 
marked numbers every season in the health resort of Llandrindod, 
openly believe that Welsh wateris yet to be the subject of a strong 
contest. 








NOTES FROM GERMANY. 
(From our own Oorrespondent.) 

A STEADY market is reported for most sorts of iron and steel, 
and current prices have been firmly maintained all round ; some 
sorts of iron have even met with a slight advance. But, though 
demand is improving, and though quotations are as a rule getting 
more stiff, the general revival in the iron trade, so long talked of 
and so confidently expected after New Year, has not yet set in, 
and there is an absence of enterprising spirit and even a want of 
briskness to be noticed in most departments. This may, however, 
change in a week or two; and as makers and manufacturers are 
tolerably well-off for new work, having secured numerous, though 
comparatively small, orders, the tendency throughout the iron 
trade is firm. 
In Silesia pig iron has continued in strong request, and in the 
malleable iron department there is likewise a satisfactory amount 
of work secured, iron for building purposes meeting with a very 
good demand at steady prices. i 
The state of the Austro-Hungarian iron industry is the same as 
before, little being done in both raw and finished iron, and the 
various establishments are, therefore, only moderately engaged, 
with the exception of one or two locomotive factories, The Kaiser- 
Ferdinand Nord-Bahn has placed an order for twelve locomotives 
with the locomotive shops in Wiener Neustadt, while another con- 
tract for eight locomotives for the same railway company was 
granted to the Floridsdorfer locomotive —_. 

Belgian ironmasters report their establishments to be pie 4 
fully employed, the consumption in pig iron, as well as in all sorts 
of finished iron, being large and steadily increasing ; prices are firm 
all round. Export in most articles has been showing a marked 
improvement upon the week, 

A brisk demand is coming forward on the Belgian coal market ; 
only house coal is a trifle slow. Belgian foreign trade in coal and 
coke was for the past two years as under :— 
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nee Belgian export in artificial coal during the tam 
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5s, 3d. to 5s, 6d. ; inferior, 4s, 9d. House coal continues firm, and | period, it appears that export in 1894 w i : 
the stormy weather appears to have kept up the demand. In 8 that te following og wi considerably higher 
Cardiff, best is quoted at 10s. 6d. to 10s. 9d.; No, 3 Rhondda, 
lls. to lls. 3d. ; brush, 93, 9d. to 103. ; small, 83. 6d. to 83. 9d. ; 1896. 1895. 1894 
No. 2 Rhondda, 83. 3d, to 8s. 6d. ; through, 6s. 6d. to 6s, 9d. ; Pe To Tons. Tons, Tons, 
small, 4s. 6d. to 4s. 9d. Coke continues firm from 14s. 6d. to 22s. rahi ane ae ++ 4,266 
Patent fuel, in sympathy with steam, is in good demand, 10s, 3d. England 23,075 gon ++ 13,794 
to 10s, 6d. ; best seconds, 93. 9d. to 10s. Australia 1,600 8,200 | 10% 
sjoonee has improved, and prices are firm at 15s, 6d. Iron aa ep ese as uate Sree <= 6000... ca 
ore market steady. Shilo. 6k we oe we oe 2,7 os 150 2561 
Swansea coal prices this week are: — Best anthracite, 10s, 64. China oon oe oe 2,620 .. 1,300 bt 
to Ile. 64.; second quality, 9s. 6d. to 10s.; ordinary, 8x. to 8s, 6d.;|] Cuba and Porto Rico — 1,000 .. 1 
> : fm € . o. ’ yi FD .y 1é 
small rubbly culm, 3s. 94. to 4s, Steam coal, 93. 64. to 10s.; Egypt .. 8,650 11,170 000 
seconds, 83. 94. to 9s. 3d.; bunkers, 7s, 9d. to 8s.; small, 4s, 3d. to Span... .. 14,150 20,550 195 
4s. 6d. Bituminous coals: No. 3 Rhondda, 10s. 3d. to 10s. 9d.; Congo State.. 4,950 4,620 ., 2308 
through, 9s. to 93. 6d.; small, 7s. to 7s. 6d.; No. 2 Rhondda, 93. to Lesa States 62,490 49,870 69,582 
9s. 3d.; through, 7s. to 7s. 6d.; small, 5s. 6d. to 5s, 9d., delivered aes i 166,124 226,835 
f.o.b. Swansea, cash 30 days, less 24. Swansea coal exports last Italy .. ik £790 Ppt 31,430 
week indicated an increased shipment of 10,000 tons over the pre- Japan 4,380 7,023 re 
winae week Mexico... .. .. 1,680 1,640 4200 
The tin-plate trade is satisfactory; the consignments to Russia Low Countries .. 20,553 82,186 19,880 
are very noticeable. Last week shipments totalled 72,667 boxes, a ane Sp 2,370 
while the receipts from works only amounted to 43,602 boxes, sean ae ee. = 12,8 
leaving stocks at 118,569 boxes, as compared with 145,634 boxes Soutien... os ee 430 .. 4 200 } «1,405 
last week and 181,569 boxes this time last year. Switzerland.. .. .. .. .«. 61,920 49,194 .. 78,056 
Notwithstanding this condition and the activity existing, makers eee eee 3,390 3,555 
say that the outlook is not hopeful on acne the low prices Other countries... .. .. .. 4,435 5,035 27,27. 
offered, and stoppages are again reported as likely in some cases , ~ ea eemas ee ene ——s 
after present oe are ak taghel an improvement sets in, A Totals 467,995 459,702 573,463 


In the Khenish-Westphalian district the market for iron and 
steel continues in a steady position ; improvements in demand and 
prices have in some instances been reported, and there is altogether 
a very firm tone prevailing. Business in all sorts of ore is developin, 
most satisfactorily. Output, though continually increasing, ig 
scarcely equal to the heavy demand that is being experienced : 
especially the better qualities are in vigorous call,and the ore mines 
have really excellent prospects, the more so because additional 
blast furnaces will be blown in at several establishments in the 
course of the summer, Quotations are, without exception, vei 
firmly maintained, but do not show any alteration against previous 
weeks, Spathose ore, raw, costs M. 11 to 11.19 p.t.; roasted 
ditto, M. 15 to 16.70 p.t.; calcined iron ore, M. 12 to 13 p.t.: red 
iron ore, 50 per cent. contents, M. 10 to 11.50 p.t. free Dillenburg 
while inferior sorts realise from M. 6 to 8 p.t. net at mines, ; 
The market for pig iron is exceptionally strong; the works 
belonging to the Pig Iron Convention have already disposed of 
their total make till the third quarter of present year, and for 
specially favoured sorts of crude iron contracts are even reaching 
into the fourth quarter. Though consumption in pig iron is 
uncommonly heavy, the blast furnace works have, as yet. not 
raised quotations, which are:—For German Bessemer, M. 63 to 
64 p.t.; foundry pig, No. 1, M. 67; No. 3, M. 60 p.t.; iron for 
steel making, M. 60 p.t., free at works ; Basic, M. 60.50 p.t, free 
place of consumption ; Rhenish-Westphalian and Seigerland forge 
pig, M. 48 to 59 p.t., free Siegen; Luxemburg basic, 62 fr, p.t., 
free Luxemburg. Imports in crude iron from England continue to 
increase. Billets and blooms are in most active request, and the 
advanced prices of M. 89 to 93 p.t. are willingly paid. Ingots 
fetch M. 96 p.t., in some instances even M. 100 p.t has been given, 
In the malleable iron department some articles are brisk of sale, 
while others are actually neglected, and the employment of the 
mills and foundries is, therefore, irregular. ars, for instance, are 
still comparatively weak, though a slight improvement can be 
stated to have taken place against February; prices are the 
same as before, M. 130 to 135 and 140 p.t. being quoted. The 
irder trade shows increasing animation, list prices being 
. 102 p.t., free Burbach, or M. 119 p.t., free Khenish-West- 
phalian works. Orders have been coming in freely to the sheet 
mills, Quotations are M. 135 to 137 p.t.; for Siegerland sorts, 
M. 140 to 160 p.t. Plates, especially those for boiler-making 
urposes, are in good call; Siemens-Martin boiler plates cost 
M. 157 50 p.t.; best sorts, M. 180 to 200 p.t.; tank plates, 
M. 165 p.t.; the same in basic, M. 142°50 p.t., free Dortmund, 
Diisseldorf, Siegen. The tube mills remain in lively occupation, 
Light section rails are briskly called for at M.110 to lll p.t, At 
the machine and wagon factories a good activity is going on, and 
is expected to increase in a few weeks, 

During February of present year 3,199,340 t. coal and coke were 
sent by trom the Ruhr district, against 2,989,870 t. for the corre- 
sponding month last year; from Silesia 1,183,150 t. were sent, 
against 1,049,680 t.; and from the Saar district 491,610 t., against 
498,310 t. During the first two months of present year total out- 
put of coal in the Ruhr distict was 6,413,450 t., against 6,212,170t. 
for the same period last year ; production of coal in the Saar dis- 
trict was 1,013,690 t., against 986,590 t.; for Silesia 2,371,710t., 
against 2,315,350t.; and for the three districts together 9,798, 850 t., 
against 9,514,110 t. for the corresponding period in the previous 
year, 

' At several pits in the Ruhr district the colliers have demanded 
@ 10 per cent. advance in wages, 

Concerning miners’ wages in the Ruhr district, the Knappschafts- 
Verein in Bochum states that during the last quarter of 1896 
11,124 miners received M. 2:20 per day, 26,593 men M. 2°20 to 
M. 3; 58,002 men M. 3 to M. 4:20; 49,733 colliers M. 4°21 to 
M. 5; and 27,286 men got M. 5 per day. 

Total output of pig iron in Germany, including Luxemburg, was 
for January of present year 564,364 t., of which 136,495 t. were 
forge pig and spiegeleisen, 45,481 t. Bessemer, 295,047 t. basic, 
and 87,341 t. foundry pig. Output in December, 1896, amounted 
to 552,709 t.; in January, 1896, production was 497,481 t. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 9th. 


THE week’s trade in the leading commercial and manufacturing 
centres shows a slight expansion. Railroad earnings (gross) of 240 
railroads for 1896 were 1,154,684,505 dols., an increase of 233,582 
dols. over 1895. The probable absorption of steel rails this year will 
be 2,000,000 tons, which will show almost double mileage over 1895. 
This may prove a moderate estimate, especially if the possessors of 
capital in large bulk decide favourably to regard the numerous 
schemes of railroad building that have lain fallow so long. The 
new administration starts off with the goodwill of all the people, 
and the confidence of nearly all. The appointment of a commission 
to devise remedies for our monetary system is intended as a make- 
shift to scare the silver party off the track while the republican train 
passes, The volume of business in steel outside of rails shows an im- 
provement. Rails are dull. Sales of 60,000 tons for the week are 
certainly known of. Sales of larger quantities are probable ; the 
directories will decide in afew days. Business in shapes and plates 
for building and bridge work is moderate, but may develope to large 
proportions without warning. Specifications have been pigeon- 
holed for months for very large supplies of material. The blast 
furnace production is not promptly absorbed, and some companies 
are trying to sell on long time as an inducement. The southern 
furnaces are all in pretty good shape. Charcoal iron sells slowly. 
Billets are advancing but not selling fast. Merchant bar iron is 
wanted about half as fast as mills can supply it. Enterprise 
is counselling with doubt. The country has only faced about 
in its economic policy, and time must be allowed for the realisa- 
tion of the people’s purposes. A moderate tariff law will be framed 
during the spring to take effect July 1st if the plans do not fall 








11s, 3d. to 11s, 6d. ; seconds, 10s, 6d. to 10s, 9d. ; drys, 9s. 6d. to 
10s, ; best Monmouthshire, 9s. 6d. to 9s. 9d. ; seconds, 9s, to 9s, 3d.; 


Import. 
Coal. Coke. 
1896. 1895, 1896. 1895. 
From Tons. Tons. Tons. Tons. 
Germany 922,182 773,423 238,041 847,522 
England 827,431 380,075 od = 
France 426,753 431,074 20,293 15,196 
Holland .. .. 14,087 . 5,659 _— _ 
Other countries.. 315 ws 133 1,710 116 
Totals .. 1,690,678 .. 1,530,864 .. 260,044 362,834 
Export, 
Coal. Coke. 
1896. 1895. 1896. 1895 
To Tons. Tons. Tons. Tons. 
Germany .. 219,048 266,101 82,292 146,811 
England 94,507 .. 78,765 .. -- as _ 
a 8,580 .. 5,821 .. — oe _ 
Canada ie 1,460 .. 5,140 .. -- wa _ 
ee ee 85,275 .. 29,676 .. _ es _ 
United States .. 20,105 11,375 .. 9,510 9,342 
France.. .. .. 8,492,802 8,682,864 .. 510,005 885,145 
Luxemburg 820,645 248,598 .. 159,280 225,912 
PN co vas « ce 9,175 5,950 .. 12,265 8,010 
Holland .. .. 309,378 247,610 53,899 66,821 
Russia... 18,020 15,422 .. _ ee — 
Sweden 3 52,662 67,200 .. 17,480 .. 10,620 
Uruguay .. .. 5,954 16,520 _ eo _ 
Other countries 58,497 85,985 .. 19,516 .. 18,822 
Totals .. ., 4,641,108 .. 4,661,477 .. 864,247 .. 870,983 


apart. The Senate is in the hands of obstructionists, but it is too 
soon to know whether they will obstruct, 
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THE PATENT J OURNAL. 
“The Illustrated Oficial Jow d 
Condensed fromm Perso 1 
Application for Letters Patent. 
tions have been “communicated " the 
11 Maen d addons of the communicating y are 
printed in italics part; 
8rd March 1897. 
£967. THREADING Tapes, B. A. Spaull and F, G. Bate, 
£667. 
"London. 
5608. RAILS, J. P. 
5669. SOLID FUEL 
jon. 
5 seNARMOUR PLATES 
London. 
5 Mn. Tires, J. E l 
4372. CROCHET ARTICLES, 
London. 
5373. TORPEDO 


_P. Ostrom, Londou. 
of Perro.eum, J. Kohlndorfer, 
, B. H. Thwaite and H. V. Holden, 


{ubbard, London. 
D. Page and H. J. Davis, 


Ner Derence Booms, J. R. Ellicott, 
London ePHERIC Enornes, R. M. Lowne, London. 


5674. Covers for Suips’ Hatcues, E. Bond, London. 
a sa 7 wry, ¢ » 
4076, CoPY REGISTERING Apparatus, J. Frydmane, 





don. . 
ee pamUMATIC Tires for Cycies, C. Sharland, 
NOtde —E 
ndon. 
an Laur Suape and Der.ector, J. M. MacDonald, 
5678. Lad 
London. 


-979, Hanpes, W. de C. Prideaux, London. 

ago, ORDNANCE, S. W. A. Noble and A. G. Hadcock, 
London. 8 

5681, GOVERNING MARINE 
London. 

5682. Motors, W. 
many.) : 

5683. SELF - REGULATING 
London. ? 

5634. PyeuMATIC TIRE Pump, ©. 


Enaines, E. 8. Campbell, 
P. Thompson.—(W. B. Mars, Ger- 
Injector, L. Ahrbecker, 
F. 8S. Wright, Liver- 


1, ‘ ; 
1685, BOILERS, W. Scrimgeour.—(#. H. Rieken, United 


States. n . 
5686. ee come Mvrrs from Morus, T. M. Harris, 
Liverpool. : 
; BuecrRic Barreries, M. M. Bair, London. 





Larues, J. Garvie, London. 

5989, MANUFACTURE of CoLouRING Matrers, H. R. 
Vidal, London. 

560). MaNuractuRE of Cotourtnc Matrers, H. R. 
Vidal, London. 

5601. Paramipoxy THrazine, H. R. 

Pipes, A. Wakefield, London. 

Srups, W. Garden, London. 
Borries, W. G. Temple 


Vidal, London, 
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and F. Shirtliff, 


5694. 


London. 
so05. Ventcies, J. C. Stevenson and J. Shovelton, 
London. 


5696, Soapinc Dritis, G. C. Marks.—(A. Smith, South 
Aprican Republic. 
5607. PREPARATION Of PARAMIDOPHENOL, H. R. Vidal, 


London. 


5698. CompusTiIBLE Sunstances, A. Basch and H. 
Graepel, London. 
569). Device for Suprortina Bicycirs, E. Russ, 


London. 

5700. Tires, E. Casper, London. 

ST0L. Transport of PenisHaBLE Goons, M. Fairclough, 
London 

5702. PNEUMATIC 
London. 

5703, Stopperina Borrves, T. C. Palmer, London. 

5704. Skint and KNICKERBOCKER GakMENT, B. Abra- 
hams, London. 

5705 Fire Screens, J. P. White and C. H. B. Quen- 
nell, London. 

5706. Evecrric INsTaLLations, H. H. 
Desrociers, France.) 

5707. Exransipie Pictures, A. A. Coupland, London. 


Tires, L. Barrow and A. Hall, 


Leigh.—(B. 


ith March, 


5708. Pin for Lack Makino, J. W. Hughes and W. H 
Laughir, Redditch. 

5709. LauNpry Stoves, R. 
Cornwall. 

5710. Huss for Lieut Venicces, A. Govan, Giasgow. 

S711. Sappies, M. E. E. Smith, Dundee. 

5712, PictoRiAL ADVERTISEMENTS, R, 
London. 

5713. Hyprant, W. West, Caversham, Oxon. 

o714. Fitrine up Evecrric Betts, H. W. Johnston, 
Glasgow. 

5715, ‘Tires, W. E. Kay, Manchester. 

= Pottey Buiocks, G, J. Tilling, jun., Southamp- 
on. 

5717. Weavina Looms, H., J. W., and G. H. Haworth, 
Halifax, 

5718. Suirts, H. Richardson, Halifax. 

‘719. Horse Coiuar, J. Sadler and W. Page, Hyson 
Green, Nottingham. 

5720. TusoLar Enp Fittinas, J. E. Sheldon, Birming- 
ham. 

572L. Steam GENERATORS, F. L. Martineau, F. and E. 
Phillips, Coventry. 

5722, VentiLatING Heap Gear, T. Harris, Carlisle. 

5723. Evectric Firtinc, R. Hurry and M. G. Yooll, 

__Portobello, Midlothian. ; 

124, CvcLe Frame, J. R. Dedicoat and R. J. Alpe, Bir- 

__lmingham, 

5125, Crizs, J, MacLean.(W. Williamson, Canada.) 
726. Vatve, C. Laurence and E, Maxwell, Stockton- 
on-Tees, 

Om. Gamrrma ArracHMent, A, Tunstall, Birming- 

5728, Cigarette Boxes, F. H. Moreton, Birmingham. 


1897. 


H. Williams, Liskeard, 






W. Paul, 


5729, Generators, J. Blake, Linthorpe, Middles- 

_brough. 

130. Fire Enarves, J. E. Bott and @. H. Morrison, 
Liverpool, 


5781. Brp, 8. and L. Dawes, London. 
5782, Fiat ENING IRon, T. Millward, Birmingham. 
9733. Wueeis, W. J. Sturgess, W. Ashcroft, and M. E. 
one Birmingham. 
734, FIREPLACES, R. G. Chi at, £ » V. yle 
shefict E G. Chambers, and C. V. B. Boyle, 
5785, Wieets, W. E. Smith, Sheffield. 
5736, Enotes, J. Lees, Manchester. 
5187. Boor Prorecrors, W. Freeman, Leicester. 
an TANK, A. Clifford, near Dartford, Kent. 
7: FLyina Macuines, E. N. Molesworth-Hepworth, 
Manchester, 
5740. Piva: ZU y 
tendon, for Preumatic Tires, D. W. Colhapp, 
5741. PReventina the PUNCTURE : : 
pind G. Gibb, Glasgow. iim aianaes 
ae Taacona CLoru, W. Brown, Glasgow. 
Chagg RNETIOALLY -CLOSED Tins, R. T. Taylor, 
5744, SCRUBBING BRUSHES G. 8. Comrie, G1 y 
i744 , G. 8. , Glasgow. 
on ‘aon, J. a. Preston. ? 
os ASETURN for TYPE-WRITER s 
,, Baer, British Columbia. ee 
5747, Stirrextwa Ripson, M. T. Hartley, Hadley 


5748, SELP-p 
a 
2/49. Dupticatine Writinas, H. Jofeh. 
ps 9 GuvcERINE, R. E. Green, Pty naka 
“fol, REDUCING the TrEap i Y 
react, Antwerp. sis ec caging 
vlog, 
: fandom, WebcE for Printers, F, J. Greaves, 
5758. Book Grip, H Hufeland, L 
S RIP, H. ondon, 
ae BAM, C. E. Campbell, London. 
= Corr, G. P. and W. F. Gregory, London. 
Hou ACETYLENE Gas 

vit Rind, ag ENE Gas, H. R. Bean and 
ona FouutRy Tonic, A, N. Button, London. 

ni 


TEART-£ 
op EXAMINING Apparatus, D, B. Marsh, 


00d 


ALANCING CYCLE Tog-ciip, A. H. Sprinks, 





5759. Boots, G. H. and H. W. Faire, London. 

5760. Stircu-sePaARATING Macuuines, J. Lee, London. 

5761. DispLayinc Goops, F, W. Roberts and A. E, 
Patrick, London. 

5762. Sussriture for Learner, A. J. Boult.—(@. L. 
Lippold, Germany ) 

5768. Automatic Foo Sienats, H. L. O. Wiesener, 
London. 

5764. Spring Weicuine Devices, M. Somer, London. 

5765. CLornes Ling Apvuster, R. R. Quackenbush, 
London. 

5766. Cicaretre Cases, G. Tournier, W. D. Barrows, 
and 8. Davis, London. 

5767. Pyreumatic Tires, H. Walmsley and J. Iddon, 
London. 

5768. CycLe Rockine Horse, C. J. Clamp, London. 

5769. Pneumatic Tires, W. H. James, London. 

5770. Macuine Banps, ©. A. Allison.—(G@. Johnston, 
United States.) 

5771. Lnpex, H. W. Potter, London. 

5772. Curtine Appviance, H. Couzineau, J. T. Jackson, 
and T. Swallow, London. 

5778. Enoines, J. Thom, Liverpool. 

5774. Drivine Cuains, J. Whitehead and J. A. Crane, 
Birmingham. 

5775, FLturiw Burnina, E. 8. Higgins, H. A. Bessemer, 
W. B. Nicholson, London. 

5776. Looms, Henderson and Co., Ltd., aud R. Britton, 
London. 

5777. Brooms, N. Lloyd, London. 

5778. NarLina Macutnes, W. T. McRae, J. J. Macaulay, 
P. McNutry, and I’. Cooney, London. 

5779. BicycLe Gzarino, F. J. Repp, London. 

5780. Apparatus for Prope.iine Boats, J. E. Gibbs, 

London. 

5781. Compinep Copper and Oven, W. T. A. Reed, 
London. 

5782. Boarps of Trawt Nets, C. 
London. 

5783. PrrroLeum 
London. 

5784. Batu Bearinos, H. Meltzer, London, 

5785. ABUTMENT Rinos for SuHartine, H. 
London. 

5786. SOLIDIFICATION Of REFINED PeTRo.LeuM, H. Han- 
sen, London. 

5787. Boats, W. H. FitzGerald, London. 

5788. Pepas, G. Kynoch and Co., Ltd., and E. Jones, 
London. 

5789. Drivine Betts, E. J. Preston and A. B. Gill, 
London. 

5790. CARTRIDGHLOADING Macuines, L. Silverman, 
London. 

5791. MiLK-cootinc Apparatus, E. G. N. Salenius, 
London. 

5792. Grinpinc Coat Minerars, G. C. 
London. 

793. ReNDERING WATER Free from Geros, P. Alt- 
mann, Liverpool 

5794. Ciocks, R. Burk, Liverpool. 

5795. Hoistine, A. Bolzani, London. 

5796. Treatine Iron, T. Korovine, N. Klatschko, and 
J. Berthenson, London. 

5797. Cycies, C. A. McEvoy, London, 

18. Pepats, W. C. Lea, London. 

5 . Wueecs, T. Shepherd, London. 

5800. PHoroarRarH Screen Prosecrion, F. E. 
London. 

4801. Moror Car, A. M. E. Berthier, London. 
5802. DIFFERENTIAL MOTION-TRANSMITTING GEAR, Count 
A. De Dion, G. Bouton, and F, Chaplet, London. 
5803. Purirication of Water Sewace, W. M. Ducat, 

London. 

5804. Cowt, W. H. Boatwright London. 

5805. SECONDARY Batrery ELements, D. G. FitzGerald, 
London, 

580°. Ratrtways, A. M. Clark. —(B. Bradley, sen., United 
States.) 

ArtiriciaL Teetu, C. F, Rutterford —(F. Nusch, 
Germany ) 

5808. CHECKING 
London, 

5309. PLoucus, J. Hornsby, J. Money, and W. Grice, 
London. 

5810. Fittinc Tunes, B. Abrahams and W. C., Brett, 
London, 

5811. METALLIC 
London. 

5112. METALLIC 
London. 

5813. Toys, C. Admiraal, London. 

5814. SIGNALLING, H. Creamer, London. 

5815. CALENDAR, R. A. Essary, London. 

5816. Hearras, T. H. Lilley, London. 

5817. INCANDESCENCE Bopiss for ILLUMINATING, G. L. 
Albert, London. 

5818. Toracco Piprs, C. H. Molyneux, London. 

5819. DEMONSTRATING MAGNETIC PHENOMENA, H. Puls, 
London. 

5820. Soap Powper, A. F. Dunn and A. Waithman, 
London, 

5821. VeHIcLes, 8S. Pattisson, London. 

5822. Music Sueets, J. Reidl, London. 

23. Treatment of WarTerR, Maignen’s “ Filtre- 
Rapide” and “ Anti-Calcaire” Co., Ltd., and A. A. 
Ellis, London. 

5824. Mint Sauce, W. F. 
Croydon. 

5825. A Swimminc Apparatos, R. W. Thompson, 
Madras. 








and F. Drakard, 


Lamp, A. Duffek and J. Kohn, 


Meltzer, 


Duncan, 








Ives, 


the Suppty of Brer, L. Beyer, 


Picture Frames, R. Liebmann, 


Picture Frames, R. Liebmann, 
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5826. AcTIvVE MATERIAL of Barrertgs, A. Schannschieff, 
London. 

5827. Mop Hanp.g, F.J. Mursell, Gurnard, near Cowes, 
Isle of Wight. 

5828. CrcLte Mupauarp, H. J. Grice, Acocks Green, 
near Birmingham. 

5829. INTERCHANGEABLE 
Halifax. 

5830. Derecttve Carriack, J. T. Haden, Edgbaston, 
Warwickshire. 

5831. Hanpve for Cycies, H. Brockas, Nottingham 

5832. Tension Wueets for VeLocipEpEs, A. Craig, 
Coventry. 

5833. Exnaust Steam Inpuctor, A. W. Mantle, Rosher- 
ville, Kent. 

5834 Painters’ Stock BrusH Hovper, H. P. Charley, 
Bristol. 

= Tie-up for the Harr, E. A. Stamps, Birming- 

am. 

5886. Postmen’s Letrer-BAG Carrigrs, S. T. King, 
Birmingham. 

5837. Fotpinc Matt Carts, R. R. Thom, Kilmarnock. 


Heet Prater, E. Booth, 


5838. SPEED CHANNELLING MacuHINE, J. W. Bostock, 
Stafford. 

5889. Drain Pipe INSPECTION FRAME, T. Kemp, 
London. 

5840. AUTOMATICALLY-CLOSING Wrinpows, F. W. Moul, 
Torquay. 


5841. STEAM Trap, J. E. Slack and J. Phythian, Man- 
chester. 

5842. Harr-pins, W. G. Macoun, Belfast. 

5843. Spring Buinp RoLiEeR Furniture, E. 8. Bond, 

Birmingham. 

5844. Pu_p Strainers, A. L. Westwood, Glasgow. 

5845. TIN-PLATE CARRIER, J. Hansard, Llanelly. 

5846. SIGNALLING APPARATUS, 8, J. Rofe, birmingham. 

5847. Feepinc Borties, A. B. Frost and H. King, 

Beeston. 

5848. AurTo-cycLes, R. Stafford and W. H. Eaves, 

Earlsdon. 

5849. Scorinc Boarps, H. A. O. Lonsdale, Man- 

chester. 

5850. SNowine Macuryg, W. J. Green, Northampton. 

5851. Pneumatic Tires, H. D. Hodgkinson, Bir- 

mingham. 

5852. Mup-auarp, W. J. Sturgess, W. Ashcroft, and 

M. E. Bird, Birmingham. 

5853. ANTISEPTIC FLU1D, J. H. Peace, Birmingham. 

5854. ApsusTABLE Joints, T. Hodgetts, Sparkbrook. 

5855. Cycies, W. B. Thompson and J. Ashworth, 





Manchester. 


5856. SHutrLe Guarps for Looms, J. Kenyon, Man- 
chester. 

5857. Pweumatic Tires, E. Clarke, Brooks Bar. 

5858. Door Lirrer and Houper, C. R. Miiller, Ger- 
many. 

5859. ExecrricaL Switcues, C. M. Dorman and R. A. 
Smith, Salford. 

5860. Looms, D. M. Seaton and J. A. Ledden, Glasgow. 

5861. Vatve, P. MacL. Baxter, Glasgow. 

5862. BuLiets, J. Coster, Edinburgh. 

58638. TusuLAaR Forks for Cycies, H. W. Ludlow, Bir- 
mingham. 

5864. Optica, ILLusion Appiiance, W. H. Palfrey, 
Birmingham. 

5865. Boot Soxes, J. Booth, Birmingham. 

= FILLING METALLIC Pxiates, H. Igel, Newcastle-on- 

'yne. 
5867. aca J. A. Brodie and R. A. Sloan, Liver- 


pool. 
5868. HaNDLE Bar for Bicycies, W. Broomhead, Bir- 
mingham. 
5869. CycLes, G. H. Bond, London. 
5870. APPARATUS for PRESERVATION of MILK, E. Wiart, 
London. 
5871. Trres, A. Nicol, Hampton, Middlesex. 
5872. PostaL Letrer Carps, W. H. G. C. Dickson, 
London. 
5873. Doc Muzz.es, A. Garstin, London. 
5874. Riverine Macuine, A. Parfitt, 
Missouri, U.S.A. 
5875. ENVELOPE OpENnsR, F. Miller and F. P. Young, 
London. 
5876. AUTOMATICALLY-LIGHTING Fires, G. E. Ashton, 
London. 
5877. A Game, W. G. Nicholson, London. 
= — Lotion, J. Aggiss, Layham, near Hadleigh 
uffolk. 
5879. Saips’ ANTI-FOULING ScruBBER, G. W. Mallet, 
London. 
5880. ManuracturRE of Metat ALLoys, W. Sawyer, 
London. 
5881. Stripinc Winpow Sasues, W. Osment, London. 
5882. Perro-cars, J. Roots and C. E. Venables, 
London. 
5883. NegpLe Case, W. Post, Aix-la-Chapelle, Ger- 
many. 
5884. - rea Supports for Pianos, H. R. Screiber, 
mdon. 
5885. Drivinc VEHICLEs, C. J. Hall and R. H. Fowler, 
London. 
5886. Boxes, F W. Amsden, jun., London. 
5887. Batrens for Weavine Looms, J. Poyser, London. 
5888. Nets, C. C. Frank, London. 
5889. DisTILLaTION of GtLyceRINE, E. G. Scott, 
London. 
5890. CycLE Brakes, J. McRae, London. 
5$91. Boor Trees, W. Langdon-Davies, London. 
5892. Heatinc Water, 8. 4 Court and W. M. Binny, 
London. 
5893. PastiLLes, J. Wertheim, London. 
5°94. Lock1ne Device for Botts, W. C. Soule, London. 
5895. Cuan Drivinc Gear, A. C Downing, London. 
6. Putters, W. P. Thompson.—(&. Chillingworth, 
Germany ) 
5897. SappLes, W. P. Thompson.—{J. N. Smith, United 
States.) 
5898. DrarnaGE of Marsu Lanps, P. Hanley, London. 
5899. Packaces for Eaas, J. Robinson, Manchester. 
5900. GRINDING APPARATUS, L. Gjersie.—(M. Gjersie, 
Norway.) 
5901. Matt Carts, J. Gates and F. Garner, Liverpool. 
5902. Nieur Lisuts, W. C. Smith and A. Pidgeon, 
London 
5903. Toois for Boors, C. H. and F. J. Dale and W. 
Withers, London. 
5904. Drums, F. Lanzendorf and F. Trost, London. 
5905. Brakes, C. F. Monk, London. 
5906 Drtectinc Puncturgs in Tires, W. G. Green- 
wood, London. 
5907. War Game, J. W. Barrass, London. 
6908, SupERHEATING Steam, W. Schmidt, London. 
5909. ManuractureE of Zinc, W. Negus.—(J. B. Gualco, 
Belgium.) 
5910. Sarrts, R. P. Chattock, London. 
5911. Corsets, C. Perks and A. W. Nicholls, London. 
5912. Crutcues, C. W. Manton, London. 
5913. AcETYLENE Gas, H. E. Alexandre, London. 
5914. ADJUSTABLE RoLLER BeEarinos, W. H. King, 
London. 
5915. Cootine Apparatus, H. Marx, London. 
5916. Betis, N. F. Humphrey, London. 
5917. VeLocrpeDE Pepat-Cranks, C. 
London. 
5918. Vatves, W. Heard, London. 
5919, Cuurns, M. Fay, London. 
5920. Cicars, J. Fuller, jun., London. 
5921. InsoLe for Boots and Sxogs, R. 
London. 
5922. Saws, T. Moody, London. 


"Kansas City, 





r 


W. Mosley, 


B. Thomson, 
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5923. Tunes, F. S. Willoughby and G. E. Hardwick, 
Manchester. 
5924. Acips, I. 
Manchester. 

925. Box, F. Roberts, Leeds. 
}. SreeEt, J. de Moya, Glasgow. 

927. SepaRatine Coat Dust from Water, J. Moore, 
Glasgow. 

5928. Propucine CurREnts, W. Taylor, Glasgow. 

5929. Trunks, A. E. Bishop, Bristol. 

5930. Friction CLutcues, F. L Croft and T. A. Perkins, 
Bradford. 

5981. Brake, J. Calder, Glasgow. 

5982. CycLe Mup Prorectors, E. B. Openshaw, Man- 
chester. 

5933. SusTaIninG CARRIAGE WINDows, J. C. Macalester, 
Glasgow. 

5984. Cart, J. Curtis, Sheffield. 

5935. Tires, T. F. Lamb, Liverpool. 

5986. Cases for Curtery, J. Swingewood, Birming- 

am. 

5937. IcE-CREAM MACHINEs, A. Owen and J. Bradley, 
Birmingham. 

5938. Inpoor Game, C. W. Faulkner and T. A. Cooper, 
London. 

5939. Hosz, W. Clifford and J. H. Woodward, Notting- 


ham. 

5940. CycLE Mup-cuarps, A. W. Metcalfe and R. W. 
Statham, Bristol. 

5941. ARmouR Puates for Suips, J. Hunter, Bristol. 

5942. PriRN-wINDING Frames, J. E. Prestwich, Man- 
chester. 

5948. Suip’s Sreerine Gear, R. Richardson, Glasgow. 

<= Cycte Drivine, J. Robinson and J. Hall, 
31; ‘ow. 

5945. Topacco Pipgs, R. B. Laing, Glasgow. 

5946. ARTIFICIAL Human Eyss, T. Pache, Birmingham. 

5947. Sanitary Pires, E. Evans, Birmingham. 

5948. ExLectricaL CHaraes, H. J. Rogers and W. M. 
Mordey, Watford. 

5949. Ain Brakr MecHANIsM, J. Shourek, London. 

=, Scurriine and Hanp Hoerne, D. B. Kavanagh, 
Dublin. 

5951. Fittinc Bortves, A. P. Blaxter, A. P. Blaxter, 
jun., and G. W. Chaloner, London. 

5952. Sewinc Macurnss, T. R. Roome, London. 

5958. BEER PRESERVER, J. R. Swift, Great Staughton, 


Levinstein and Levinstein, Ltd., 






. Neots. 

5954. Securtinc Pneumatic Trres, R. 8. Wood, Man- 

chester. 
5955. Puzzie, W. T. Gregory, Bristol. 
5956. CHAINLESS CycLE Gzar, C. W. Robbins, Leicester. 
5957. Exectricat Switcnues, F. W. Heaton and H. 
Smith, Manchester. 
5958. Drivine Gear for Swircues, D. von der Heydt, 
Berlin. 
5959. Hanp Toots, W. Cassell, Birmingham. 
5960. Seat for Macnine Workers, H. M. Girdwood, 
Manchester. 
31. Screwine Nuts on Botts, H. M. Girdwood, 
Manchester. 





5962. PRopELLING Crarts, J. P. Clarkson, Darlington. 


5963. Cycte Mecuanism, J. C. Rhodes, Tenbury, 
Worcestershire. 

5964. Strap, J. M. Brewer, Manchester. 

5965. Heatinc Apparatus, F. W. McCullough, Belfast. 

5966. Screw Key, V. Dausi and J. Jaeger, Brussels. 

5967. Horse Brake, C. Zimmermann, Brussels. 

5968. ‘Tenants’ Name Carps, W. Hanemann, Brussels. 

5969. Horse-bit, G. Ponton, Brussels. 

5970. Two-speeD GEARING for Cyc.es, R. Gilluteaux, 
Brussels. 

5971. Cycres, A. A. Tyler, W. March, and H. Penn, 
London. 

5972. Pwevumaric Tires, J. McHarg, Glasgow. 

5973. Srop-morion for Twistinc Macuines, W. Stell, 
Keighley. 

5974. FooTBaLts, J. Henderson, Glasgow. 

5975. Mixture for Caronic Consumption, W. Wynn, 
Sheffield. 

5976. Cup, J. B. Eaton, Sheffield. 

5977. Inpicator, A. Gibbings, London. 

5978. Burninc Hyprocarsons, H. C. Capel and T. 
Clarkson, London. 

5979. Strawers, H. H. Sabbage, London. 

5980. Tires, W. G. Greenwood, London. 

5981. Hops, A. G. L. Woodforde, London. 

5982. Buinp Routers, J. E. Gill and J. Swindells, 
London. 

5983. Fry Catcuer, S. A. Stewart, London. 

5984. Cranks, G. Price, London. 

5985. Cycugs, A. J. Riley, F. H. Mason, and H. Hartley, 
London. 

5986. ARTIFICIAL FLowerRs, E. Jaques.(E. Windus, 
Canada.) 

5987. MiLk Tuss, J. B. Tutt, Winchester. 

5988 ApvertisING, J. L. Duguid, Liverpool. 

5989. Boxes, W. D. McBride, Manchester. 

5990. Startinc Appuiances, E. Chadwick, Liverpool. 

5991. Gas Propucine, A. I. van Vriesland, Liverpool. 

5992. Truck, C. W. Jones, London. 

5993. TELEPHONE TRANSMITTERS, A. Boiston.—(D. N. 
Rowan, United States, and CH. Wilkinson, Canada.) 

5994. Smooruine CLotu, G. Schleber, London. 

5995. Cameras, 8. 8S. Bromhead.—(Z. B. Koopman, 
United States.) 
5996. COLLAPSIBLE Bepsteaps, G. L. Milward, Bir- 
mingham. 
5997. KitcHen Rances, W. W. and W. Speight, 
London. 

5998. SwircuBoarps, L. Linder, London. 

5999. Capinet Hann ies, E. A. Allen, London. 

6000. TEacHInG GrocraPHy, E. F. Skipwith, London. 

. Vermin Trap, C. Campbell, London. 

. Pweumatic Tires, W. Wright, London. 

. Munitions of War, W. Wood, London. 

. Pix-cusnions, W. A. King, London. 

. Grass Face Pirates, E. Masquelier, Brussels. 

. Brake Mecuanism, D, Purves, London. 

. Soppurnc Street Noises in Houses, W. 8. 
Simpson, London. 

6008. Transport of Meat, M. Fairclough, London. 

6009. CoIN-FREED Apparatus, E. J. Gallwey, 
London. 

6010. AtracHINGc Tires to WHEELS, A. E. Harris, 
London. 

6011. VeLocipepEs, G. C. Mandleberg and J. J. Young, 
Manchester. 

6012. INCANDESCENT Orn Lamps, V. A. Lagye, London. 

6013. Meta.uic Pistons, J. T. Marshall, London. 

6014. IncREasiING AIR Suppiy to Furnaces, D. Living- 
ston, London. 

6015. SquEEsEE for Trres, H. A. Wanklyn, London 

6016. TREATMENT of INCANDESCENT Bonies, A. Mengers, 
H. Hurwitz, and A. Franke, London. 
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6017. Osrarnine Motive Power, J. Newton, London. 
6018. Stoves, C. Bogroff, London. 
6019. “‘QurEeN Vicrorta and Her Supsects, 1897, 


A. M. Davis, London. 

6020. Rupeer Tires, J. McKenny, Dublin. 

6021. Daivinc WHEELS, J. A. Crane and J. Whitehead, 
Birmingham. 

6022. Watcu Sranp and Cuip, E. G. Graham, Bir- 
mingham. 

6023. Steam Rotary Motor, D. Sinclair, New Bushey, 

ts 


Herts. 
6024. Cornet Pips, A. Dreyfus, London. 
3025. LichTiInG THEATRE Sraces, J. Webster and E. 
oorhouse, Leeds. 
. Pneumatic Tires, J. C. Barker, Brighouse. 
. ADVERTISING Mepium, W. A. M. Brown, Leeds. 
6028. CigaRETTE and Cigar Howper, W. McNiece, 
Knock, Co. Down. 
6029. PREVENTING INCONTINENCE of MILK in Women, 
J. Thomson, Newmilns, Ayrshire. 
6030. BaLtcony for CLEANING Winpows, R. Bahnsen, 
Glasgow. 
6031. Seat Pin for Bicycies, J. Womack, Bentley, 
near Doncaster. 
6032. Brake, W. T. Eades, Birmingham. 
6033. Usinc Expiosives, J. W. Roberts and E. C. 
Theedam, Dudley. 
6034. Topacco Pipgs, G. F. Zimmer, London. 
6035. Gas Enornses, M. C. Dunsmore, Glasgow. 
6036 Stoves, W. Birch, Sheffield. 
6037. VesseLts for Hotpine Orts, G. A. J. Schott, 
Bradford 
6038. FicurEpD Fasrics, J. Morton, Glasgow. 
6039. SPRING-PROPULSION RoLitEeR Skates, P. L. L. 
Duc, London. 
6040. Preumatic Tire, A. J. Barker, London. 
6041. Currarn Hooks, A. G. Herbert, Birmingham. 
6042. Printinc PHotograpHs from Neaatives, C. 
Shaw, Birmingham. 
6043. SHurrLe GuarD, R. Beattie, Dumfries. 
6044. Non-puNcTURING TIRE Protector, J. Payne, 
Manchester. 
6045. Toastine Forks, W. Cooper, London. 
6046. Carp Gamer, W. Cooper, London. 
6047. Horse Batuinc Gun, F. Lack, Fakenham, 
Norfolk. 
6048. Mup ARREsTER for Heets of Boots, J. Love, 
Glasgow. 
6049. Frre-GRaTE Hanoers, 8. Bott, C. Turner, and 
D. Holmes, Birmingham. 
6050. Exastic Hus, T. Coad, London. 
6051. TREATING ReFRacToRY OrREs, J. E. Preston, 
London. 
6052. VaLves and Taps, J. Rigg, London. 
6053. Winpow Bunn, T. B. Russell and 8. Smith, 
Manchester. 
6054. Makino Paper, J. S. Rigby, H. Sweetapple, and 
J. Clarke, Liverpool. 
6055. Gioves, E. Oberliinder, London. 
6056. Automatic Rartway SIGNauuine, A. E. Muir- 
head, Glasgow. 
6057. TrrE, J. H. G. Seale, London. 
8. Suppryinc Furr to Furnaces, G. 
London. 
6059. LIFE-SAVING APPARATUS, W. Schermuly, London. 
6060. Stipinc SasH Winpows, A. G. Rider and E. 
Russel, London. 
6061. Drivinc Gear, T. H. Belch and G. R. Gray, 
ndon. 
6062. ANTISEPTIC and CURATIVE Properties, J. P 
Cleghorn, London. 
6063. CIGARETTE Hotper, L. R. Styer, Brighton. 
6064. PreseRvine Susstances, H. Humbser, London. 
6065. Dryine Susstances, H. Humbser, London. 
6066. Door Locks, The Wilkinson Sword Company, 
Ltd.—(J. Weiss, Germany.) 
6067. Securrnc Axes to their Hanpues, The Wilkin- 
son Sword Company, Ltd.—(J. Weiss, Germany.) 
6068. TREATMENT of STEAM, L. Maiche, London. 
6069. BicycLe Support, H. H. Lake.—(C. Jacquelin, 
France. 
70. CRANK MEcHANIsM, R. Grisson, London. 
6071. Fatse Reep for Looms, T. Albinson, London. 
6072. Automatic Covup.iers for Cars, J. D. Hood, 


London. 
H. J. Lioret, 






Opitz, 


PHONOGRAPHIC APPARATUS, 








London. 
6074. Supports for Newspapers, A. Everett, London, 
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6075. Conveyina Loans, J. and J. R. Temperley, 
London. 

6076. Drittina Macurnes, H. O. Nienstaedt, London. 

6077. Borrte Lockxinc Device, J. J. Reifgraber, 
London. 

6078. Gas, A. J. Boult.—(F. Janssens, France.) 

6079. Preumatic and Hyprav ic Morors, F. W. Cleve- 
land, London. 

6080. Pranorortes, D. Hume, London. 

6081. ELecrric Licutinc Apparatus, J. H. McLean, 
London. 

6082. Propuction of Carsonic Acip, M. Crawford, 
London. 

6083. CHarGInc Liquips with Gas, M. Crawford, 
London. 

6084. SypHon Borries, M. Crawford, London. 

6085. WHeeExs, A. C. Moore and G. Rodwell, London. 

6086. THERMOMETERS, J. Kent and W. Lingley, 
London. 

6087. ELectric Circuit, J. Kent and W. Lingley, 
London. 

6088. Bunes for Casks, B. H. Watson and M. Boyd, 
London. 

6089. Preumatic Trres, A. Richardson, London. 

6090. SzaLinc Enve.ores, W. P. Thompson.—(E. G. 
Leech and C, A. Crowl, United States.) 

6091. Steeve Links, T. A. Walker.—(J. H. Woods, 
Naial.) 

6092. Bicycies, Agnes von Veltheim-Veltheimsburg, 
London. 

6093. SunsHaDE for Cycuists, P. von Meyenn, London. 

6094. HorsesHoE Paps, L. H. Bellamy, London. 

6095. Host Nozzuss, P. B. Montrois, London. 

6096. Seat Supports, S. C. Whitlow, London. 

6097. Prick Ticket Hotpers, P. M. Matheson, London. 

6098. Winpow SHapgr ApsustTers, A. Rosenbaum, 
London. 

6099. Cycues, J. Bernardon, London. 

6100. Exastic WHEEL Tires, T. Gee and S. Burge, 
London. 

6101. Rotary Enorne, A. and F. Freeman, London. 

6102. Connectinec Joints of FisHina-rops, W. and J. 
J. Hardy, London. 

6103. Mountine Seats, C. Raleigh, London. 

6104. Giass HoLtow-wareg, H. Heckert, London. 

6105. ConTROLuNG Gear, T. G. Stevens, Greenhithe. 

6106. Brakes for VELocrPepgs, H. J. Yeldham, Sutton. 
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6107. Dryinc Macurne, J. Entwistle, Blackburn. 

6108. TRANSPORTING FrRE-escapes, J. C. Hudson, 
London. 

6109. ComprnaTion CicaR Cutter, C. W. Hancock, 
Leicester. 

6110. Brakes for Cycies, T. Wilde, Manchester. 

6111. Tap- HOLE Firtincs, R. Cunliffe, Manchester. 

6112. Frxation of Piaments, W. E. Kay and The 
Thornliebank Company, Ld., Manchester. 

6113. FPiosHine Cisrerns, F. C. Lynde, Manchester. 

6114. Buckses, H. F. Webb, Birmingham. 

6115. Proputsion of Boats, A. 8S. E. Ackermann, 

mdon. 

6116. Pneumatic Tire, W. McCaldin, Dublin. 

6117. CHarorne Borttes, A. P. Blaxter, A. P. Blaxter, 
jun., and J. W. Chaloner, London. 

6118. Steam Generators, W. M. Smith, Jesmond. 

6119. Boat’s CHocks, W. M. Burnett and W. C. 
Martin, Dundee. 

6120. Tanpem, C. Hares, Weston-super-Mare. 

6121. Removine Steam from Buipryes, J. W. Taylor, 
Manchester. 

6122. Hanpie for Bicycies, H. Waterson, Aston. 

6123. Gas Burners, H. J. Yates, Birmingham. 

6124. Paptock, C. Bellamy, Wednesfield. 

6125. Power TRansMITTING Gear, M. R. Ward, 
London. 

6126. QuEeNcHING Dust in Breweries, C. Porteus, 


Leeds. 
a Compounp Bat Bearrnos, J. Delany, Athy, Co., 


Kildare. 

6128. Boots, A. G. Brookes.—(J. W. Brooks, United 
States. 

6129. Lapper Grip and ScaFFrotp Rest, T. Bainbridge, 


lington. 
6130. Cork for Jars, J. H. Bath and H. H. Small, 
ondon. 
6131. Motors, J. Keith, Glasgow. 
6132. Gas Propucers, W. Climie and A. Watson, jun., 


Glasgow. 

6133. Games, A. W. Bateand C. H. Bailey, West Bridg- 
ford, Notts. 

6134. PropeLLers, G. Chapman and J. McL. Finlay- 
son, Glasgow. 

6135. Domestic Biackinc VesseL, W. Madigan, 
Accrington. 

6136. CompREssED Gas RecuLator, G. Webb, London. 

6137. Ciasps, V. Munger, London. 

6138. Curmney VENTILATING Cow Ls, J. H. Skinner, 


London. 

6139. Pepats for VeLocipepes, J. W. Jeffs, Birming- 

am. 

6140. Nirrate of Ammonta, R. N. Lennox, London. 

6141. Gun Locks, F. T. K. Baker, London. 

6142. Teacutnc Mopet Drawinc, J. Tomlinson, 
Brighouse. 

6143. Wixpow Fa3rener, J. A. Smith, North Walsham, 
Norfolk. 

6144. Doc Cuarns, D. R. Broadbent, London. 

6145. Trres, J. T. Trench, London. 

6146. Fancy Carps, F. A. Ludwig.—(A. Meyenberg, 
Germany.) 

6147. Puririer for Togpacco Pipes, W. Frankland, 
Clitheroe. 

Locomotive Drivinc Wueets, P. Z. Davis, 
London. 

6149. Sprocket Carns, H. E. Stahl, London. 

6150. CycLe WHEELS, G. Parrott, London. 

6151, Repuctne ALuminium, F. A. Gooch, London. 

6152. Sprocket WHEELS, C. Junge.—(R. M. Corcoran, 
United States.) 

6153. Bicycte Sappies, W. N. Moore, London. 

6154. SHearrinc Metav Brooms, C. D. Abel.—(Kalker 
Werkzeugsmachinenfabrik L. W. Breuer Schumcher and 
Co., Germany.) 

6155. ExLectricat Roap Traction INsTALLATIONS, M. 
Déri, London. 

6156. ELastic WorkING FLu1p for Enotvgs, L. Maiche, 
London. 

6157. Heatine Fiurps, L. Maiche, London. 

6158. Steam Borer Freep Apparatus, L. Maiche, 
London. 

6159. Lamps for IncaNDEsCENT LicHTING, J. Moeller, 
London. 

6160. PyNeumatic Tires, W. H. Wallis, London. * 

6161. Preumaric Trre, C. Robinson and E. Head, 
London. 

6162. TypEwritinc Macurnes, C. N. Fay, London. 

6163. Tues for ExpLosive Cuarces, H. C. Sanders, 


mdon. 

6164. Sprvninc Frame Roxts, L. W. and M. Campbell, 
London. 

6165. Stamps, L. K. Scotford, London. 

6166. Musica InstruMENT MovutupteEces, H. H. Lake. 
—(H. F. Keyes, M. Smith, and F. T. Smith, United 
States. 

6167. Cyciists’ Hanp Guarp, J. C. B. Townsend, 

mdon. 

6168. CicaReTTEs, E. Rutkowsky, London. 

6169. CaRRIaGE Seats, M. Liffier and J. Elefant, 
London. 

6170. ArTTacHInc LatcH Hanpies, M. P. Wilde 
London. 

6171. Traps, L. Hanks, London. 

6172. Pomps, P. G. Donald, London. 

6173. SHow Carbs, G. Strong, London. 

6174. PRopELLING MecuantsM for Cycies, G. Beekman, 
London. 

6175. Reservoir for Storace of Air, R. Wilcox, 


London. 
6176. APPLYING EnameL, J. E. Bussetand E. P. Henry, 


ndon, 
6177. Supports, H. Davidson and G. E. Dixon, 
ndon, 








6178. pees Inpuction Errects, H. Messing, 

ndon. 

6179. Tires, C. J. Staniland, London. 

6180. UnpickaBLE Pocker for Dresses, W. Adams, 
London. 

6181. Cases, W. S. Smith and W. P. Granville, 
London. 

6182. Trres, F. W. Huestis, London. 

6183. CLip, A. L. Hathaway, London. 

6184. Kiins, F. Walsh, jun., London. 

6185. Enoines, W. W. Corey, jun., London. 

6186. Pumps, A. J. Henderson, London. 

6187. Steam Maker, J. A. Curtis, London. 

6188. — for ELecrro.ysis of Sars, J. Hargreaves, 

ndon. 

6189. CycLes, W. Menzies and P. B. Steele, London. 

6190. Rakes, J. E. Thomé, London. 

6191. VENTILATOR Tops, J. A. Noel, London. 

6192. Cash Reoisters, A. J. Boult.—(Rochester Cash 
Regisier Company, United States ) 

6198. Lockinc MEcHANISM for CasH ReaIsTER, A. J. 
Boult. — (Rochester Cash Register Company, United 
States.) 

6194. Key Mercnanism for Cash Reaisters, A. J. 
Boult. — (Rochester Cash Register Company, United 
States.) 

6195. Gear, H. Hill, Nottinghan. 

6196. Hats, J. F. Mason, London. 

6197. GoveRNING Enoings, J. Snow and A. G. Cooper, 
London. 

6198. Water Suppty, O. Darling, London. 

6199. Fioat, J. B. Anderson, London. 

6200. Enve.Lope, F. V. V. Sleeth and E. A. Haskell, 
London. 

6201. Buapgs of Screw 
London. 

6202. PHoroGRAPHING, A. J. Boult.—(A. F. Parnoland, 
France.) 

6204. Trimminc Trees, W. P. Thompson.—(B. M. 
Chumard and F. M. Wright, United States.) 

6204. Derecrine the Re-Fituine of Borries, W. P. 
Thompson.—{/. Fawcett, United States, and S. V. 
Walters, at present sailing on the High Seas.) 

6205. Measurine INCLINEs, Thompson.—(4. 
Rochat, Switzerland.) 

6206. THrustT Bearines for Suarrs, W. P. Thompson. 
—(H. Brinkmann, Germany.) 

6207. Pipe Coup.inos, J. Thompson and F. A. Phillips, 

mdon. 

6208. Prorectinc G ass-HovsE Ports, J. Gerrard, 
Liverpool. 

6209. Avromatic Arr Brake Vatves, J. Lee, London. 

6210. Arracninc TrrEs to Wuerexs, A. E. Harris, 

ndon. 

6211. Cycte WHeEzE xs, J. Hix, London. 

5212. Supptyrna E.ecrric Current, A. W. Staveley, 
I. H. Parsons, and T. J. Murday, London. 

6213. PNeumatic Trres, C. P. Elieson, London. 

6214. CrcLeE WHEELS, C. C. Ballin, London. 

6215. VELociPEDEs, C. E. Fox, London. 

6216. MarBiine Paper, W. Hughes, London. 

6217. Treatinc Tanninc Liquips, P. G. Sanford, 
London. 

6218. Lenses, E. W. Barker, London. 

6219. Protectors against Pocket Pickinc, B Ward, 
London. 

6220. ACETANILID, J. C. Fell. —(W. J. Matheson asd Co., 
Ltd., United States.) 

6221. Mu.tiruspuLaR Sanitary Lamp, J. G. Gibbon, 

mdon. 

6222. INDIA-RUBBER for Pweumatic Tras, E. B. Day, 
London. 

6223. Music Houpers, V. H. Bell, London. 

6224. SasH FasTENERS, E. Taylor, London. 

6225. TunNInc Over Leaves of Music, F. J. Allison, 
London. 

6226. Carryinc Pumps, G. Otter, London. 

6227. Stup, G. Otter, London. 

6228. TuRNING OveR Leaves of Music, F. J. Allison, 
London. 

6229. UmBRELLA Hotper, W. E. Harris, London. 

6230. CrutcHes, E. A. Whyte, London. 

6231. HanpLE-Bars, W. Prosser, London. 

6232. Pencits, D. Murphy, London. 


Propetters, J. Glover 
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6233. MecHanicaL Coup.ine, H. Lentz, J. Weigl, and 
A. Herschmann, Brighouse. 

6234. Cameras, H. Bond, Warrington. 

6235. Bevet Gearinc for Cycues, J. Harrison, Peter- 
borough. 

6236. SoLip GLuTEN, C. H. Owers, J. W. Cooper, and 
T. H. Rees, London. 

6237. Butrons, M. Emmanuel, London. 

6238. Enaines, V. Giovanni and A. G. 
Sheffield. 

6239. FasTENER for Stipinc Winpows, W. Phillips, 


Cooper, 


eds. 
6240. Cycie Cranks, A. 8. Rayner, London. 
6241. Sprincs for Trusses, W. F. Woodland, South- 


ampton. 

6242. WaTER -cLosEeTs, T. H. Vidal, Newcastle-on- 
Tyne. 

6243. UNDERGROUND ELectric Conpuctors, H. 8S. 
Cowx, Manchester. 

6244. Borries, A. G. Browning and T. H. Daniel, 
Manchester. 

6245. Crayon, F. Hitchman, Stone-on-Trent. 

6246. ELectric Arc Lamps, R. Dobson, Salford. 

6247. TexTILE Macuinery Sprnpies, J. Richardson, 


s. 
6248. Mecuanicat Stoxers, T. Andrews, Manchester. 
6249. INCANDESCENT Burvers, J. H. Kenyon, Liver- 


pool. 

6250. Brake, C. H. M. Wharton, Manchester. 

6251. Watcu Sranp, S. F. Walling, Sheffield. 

6252. Pap for Sappies, J. Sadler and W. Page, Not- 
tingham. 

6253. Cuttinc THREAD, J. Robertson, Glasgow. 

6254. Scissors, C. T. Evans.—(L. J. 8. Evans, India) 

6255. Nut, C. J. Pitt, Sheffield. 

6256. CanpuEs, T. Taylor, Glasgow. 

6257. CANDLE Lamps, G. Castleden, Framlingham. 

=. Hatcu Coamine, H. 8. Clarke, Newcastle-on- 

'yne. 
6259. Cycies, W. Griffiths, Birmingham. 
6260. Tires, J. Whitehead and J. A. Crane, Birming- 


ham. 

6261. CycLe Support, W. Baxter and A. G. Blaydes, 
Great Marlow. 

6262. Brake, D. Neale, Edinburgh. 

6263. Switcn, D. Neale, Edinburgh. 

6264. Latcues, W. B. Brooker, Bootle. 

6265. Ser Square, F. Martindale, Blackpool, 

6266. Drivinc Cycizs, E. Shuker, Sheffield. 

6267. JacqUARD MACHINERY, J. Wilson, Glasgow, 

6268. Winpow, R. Bell, Tynemouth. 

6269. Doors, T. J. Foster, Manchester. 

6270. Meta Tuses, J. Robertson, Rainhill, Lancs. 

6271. Propuctne ACETYLENE Gas, A. Guasco, London. 

6272. Cycies, C. H. Marshall, London. 

6273. Cycte Guarps, H. Morgan G. W. Coxson, 
London. 

6274. Toy, W. H. Percival, T. R. Clifford, and 8S. W. 
Tomkins, London. 

6275. FLoorinc, W. G. A. Edwards and E. Riintz, 


London. 
6276. Lamps, R. E. B. Crompton and E. A. N. Pochin, 
London. 
— MakInG Junctions of Tupes, E. Taylor, Birming- 
a 


m. 

6278. ExTRACTING Propertizs from Hops, F. Billing 
and W. E. Partridge, Birmingham. 

6279. Fenpers, F, W. Green, Birmingham. 

6280. CycLe Gearina and Sprinos, D. S. Fraser, 
London. 

6281. WHEEL, F. G. Adams, London. 

6282. Brackets, E. R. Kain and R. 
London. 

6283. Motors, H. 8. Maxim, London. 

6284, Frames, W. Tyler, London. 

6285. Cranks, F. Kirk, London. 

6286. GENERATORS, C. Junge, London, 


E. Sharman, 








6287 Swircnes, W: H. Stockall, London, 

6288, Vaporisino, I. 8S. and J. T. McDougall, Man- 
chester. 

6289. Borrizs, O. Liebriech, London. 

6290. Enaines, E, 8. Higgins, H. A. Bessemer, and W- 
B. Nicholson, London. 

6291. SELF-PROPELLED VeHicLes, E. 8. Higgins, H. A. 
Bessemer, and W. B. Nicholson, London, 

6292. IncanDEscENT Lamp, A. Stowell, South Woodford, 

SSCX. 

62938. Sream Generators, E. S. Higgins, H. A. 
Bessemer, and W. B. Nicholson, London. 

5294. CANDLE GREASE Prorector, C. Waddell, Carlisle. 

6295. Drivine Anima Ciippers, W. Clark, London. 

6296. AERIAL TorPEDO PRovrcTILES, H. Maxim, 
London, 


many. 

6298. Hoipers for Timepieces, R. H. and C. H. 
Ingersoll, New York. 

6299. Drawina Sreet Tusrs, C. Wilcox and B. J. 
Hammersley, Birmingham. 

6300. BLocks for Woop Pavina, F, Chapman, London. 

6801. CycLte Mecuanism, A. J. de Pimentel Har- 
greaves, London. 

6302, CycLte Brakes, C. V. and J. V. Pugh, and H. 
Parsons, London. 

6303. Execrric Incanpescent Lamp, R. B. Roxby, 
London. 

6304. Brake Gear for VeLocipepes, H. Snowman, 
London. 

6305. TELEPHONE INSTALLATIONS, Siemens Bros. and 
Co., Ltd.—(Siemens and Halske, Germany.) 

6306. Jacks, Siemens Bros. and Co.—(Siemens and 
Halske, Germany.) 

6807. TELEPHONE Pros, Siemens Bros. and Co., Ltd,— 
(Siemens and Halske, Germany.) 

6308. TELEPHONE INDICATORS, Siemens Bros. and Co., 
Ltd.—{Siemens and Halske, Germany.) 

6309. TeELEPHONE CALLING-oF¥ APPARATUS, Siemens 
Bros. and Co., Ltd.—(Siemens and Halske, Germany.) 

6310. Winpow Fastener, W. Gardiner, London. 

6311. Book-FINISHING MacuHINE, D. Nitschke, London. 

6312. Ce1trnc Hook, J. F. E. H. Kénneberg, London. 

6813. Rock-DRILLING Macuine, B. H. Foster, G. E. 
Walsh, and F, W. 8. Keighley, London. 

6314. TusBes, C. Kjaersgaard, London. 

6315. Compounps for Printinc, A. W. Loveland, 
London. 

6316. Puriryinc Receptacies, A. Apps, London. 

6317. Tubes of Cycte Frames, 8. Frank, London. 

6318. Grinpinc Discs, J. B. Barnes and J. Pye, 
London. 

6319. Breer Enoryes, R. W. Gee, London. 

6320. Fryine Macuines, F. R. Simms, London. 

6321. CHANNELLING Knives, G. F. Redfern.—(H. ¢C. 
Gros, Germany.) 
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573,015. Weicuinec Scare, W. G. Lenker, Sunbury, 
Pa.—Filed January 25th, 1896. 

Claim.—{1) The combination with a scale beam, of a 
series of poises, a fixed support for said poises below 
the beam, and independently movable devices con- 
structed to lift said poises separately into engagement 
with the beam and to lower them on to said fixed 
support, substantially as described. (2) The combina- 
tion with a scale beam, and a series of poises supported 
below said beam, of a corresponding series of indepen- 
dently-movable pick-up devices arranged upon the 








beam, whereby the poises may be lifted into engage- 
ment with the beam, substantially as described. (3) 
The combination with the scale beam, having guides, 
and the series of poises, of the vertically-movable 
pick-up devices mounted in said guides upon the 
beam and each consisting of a sheet metal plate having 
a tablet to receive the weight figure, a notch upon one 
side, an outwardly bent extension upon the other side 
to form a finger key, and a depending loop to engage 
a poise, substantially as described. 


573,107. Securtnc Firetp Macnet Potes, H. G. 
Reist, Schenectady, N.Y.—Filed August 24th, 1896. 

Claim.—(Q1) The combination with a revolving field 
magnet structure, of pole pieces separated from each 
other, and arranged on the periphery of said field 
magnet structure, said pole pieces being composed of 
laminated material, and being dovetailed into the 
periphery of said revolving structure, and means for 





taking up the play of the parts. (2) The combination 
with a revolving field magnet structure, of ops pieces 
projecting from the periphery of said field magnet 
structure and separated from each other, said pole 
pieces being each composed of a bundle of lamine, 
and outside clamping plates, the several parts being 
bolted together, the pole pieces being dovetailed to 
the periphery of said revolving structure, and keys 
ne up the play of the parts, as herein set 
orth. 


573,111. Feep-water Heater, W. L. Shepard, Elm- 
wood, Conn —Filed July 2nd, 1895. 

Claim.—A feed-water heater, consisting of a cylin- 
drical shell with conical ends, supported vertically by 
legs projecting from one of the conical ends and 
having an opening through the apex of each cone, a 
valve at the apex of the top cone controlling both a 
safety blow-off and a scum blow-off, a valve at the 
apex of the bottom cone controlling a mud blow-off, 
a water inlet pipe passing into the shell near the 
bottom and a water outlet pipe passing out of the 
shell near the top, a cylindrical coil of pipe of one 

iameter located within and below the middle of the 
shell, with its lower end extending out of the shell 
near the bottom and its upper end extending out of 
the shell below the middle, and a cylindrical coil of 
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pipe of much smaller diameter locat 
nbove the middle of the shell, with “ta itn and 
extending out of the shell near the top and its oe 
er 
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end extending out of the shell above the middle, g, be 
stantially as specified. me 
573,628, Gas or Vapour Enon, @. S. Tisfany High, 
ae Park, Ill.—Filed October 2nd, 1895,“ *" 
Claim.—(1) In a gas or vapour engine, the com); 
tion with the engine <oliater of the piston — 
therein, an exhaust valve controlling the exhaust 
port, a reciprocating element arranged to open and 
close the exhaust port, one face of said element bei 
continuously subjected to the pressure of the external 
air, means for placing the opposite face of said Tecipro. 
cating element in communication with the engine 
cylinder while the pressure producing the workiy, 
stroke exists therein to move said reciprocatiy 
element against the pressure of the atmosphere t) 
open the exhaust valve, and means for placing the 
said face of the reciprocating element in communica. 
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tion with the engine cylinder while the decreased 
pressure due to the suction stroke exists therein to 
move the reciprocating element by means of the ex- 
ternal air pressure to close the exhaust valve, sub- 
stantially as described. (2) Inagas or vapour engine, 
the combination with an electrical igniter of a pivoted 
lever carried upon the fly-wheel and adapted to be 
moved outward by centrifugal force, an arm carried 
upon said lever and forming one terminal of the elec- 
trical circuit through the igniter, a staionary contact 
terminal adapted to be engaged once during each 
revolution by said arm, and means fur moving said 
stationary contact terminal forward and backward to 
vary the speed of the engine, substantially as de- 
scribed. 


573,646, Borter Tube or Five, J. R. de Remer, Glen 
wood Springs, Colo.—Filed April 7th, 1896. 

Claim.—(1) In a boiler having its end sheets pro- 
vided with opposite holes or openings, one of which is 
threaded, a flue or tube exteriorly-threaded at one end 
and having an adjoining circumferential collar, a nut 
on said end for binding said collar against the inner 
face of one end sheet, the other end of said flue 
having an exteriorly-threaded offset or enlargement 
provided with an inner-threaded taper, and a tapered 
plug having an outer thread designed to engage said 
inner-threaded taper of said flue, said offset or enlarge- 
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ment being adapted to fit in the threaded opening of 
said end sheet, substantially as set forth. (2) The 
combination with the boiler sheets having two opp 
site holes or openings, one of which is threaded, of H 
flue having at one end an outer thread and collar, an 

at the other end an exteriorly-threaded offset ot 
enlargement having an inner shoulder, the inner 
surface of said offset or enlargement being or 
and threaded, a plug gee | an exteriorly-threaded 
taper designed to engage said inner-threaded taper . 
sald offset and also provided with a flange, and anu 
on the other threaded end of said flue, substantially 
set forth. 








Epps's Cocoa.—GRATEFUL AND Comrortina.—" By‘ 
thorough knowledge of the natural laws which oo 
the operations of digestion and nutrition, an| vi 
careful application of the fine properties of ~ 
selected Cocoa, Mr. Epps has provided for our bres! 
fast and supper a delicately flavoured beverage W' the 
may save us many heavy doctors’ bills. It is by oe. 
judicious use of such articles of diet that a ome rd 
tion may be gradually built up until strong enoug: 
resist every tendency to disease. We may herr 
many a fatal shaft by keeping ourselves well forti! o 
with pure blood and a properly nourished Heanor 
Civil Service Gazette.—Made simply with boiling w@ 7, 
or milk —Sold only in packets and pound as 
Grocers, labelled, “James Epps AND Co., Ps 
H pathic Chemists, London.” —Also makers « 
Epps’s Cocoaine or Cocoa-Nib Extract: 4 cially 
beverage of full flavour, now with many bene race 
taking the place of tea. Its active principle oat 
gentle nerve stimulant, supplies the needed energy; 
without unduly exciting the system.—{ADVT 
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OMMUNICATION FROM THE MIDLANDS 
CANAL C TO THE SEA. 


In our issue of November 27th, 1896, we published at 
onsiderable length a report of the meeting held at 
Wolverhampton, on November 18th last, to consider 
the question of improving and cheapening the means of 

rriage by water from the Midlands. The meeting was 
earring oat the instigation of the Bristol Chamber of 
Commerce, and was attended by representatives of 
numerous Chambers of Commerce in the Midlands, as 
well as by manufacturers and others interested in the 
trade of that district. A committee was formed to 










| the district known as the Midlands, and the different 
| canals by which communication is made to the sea. 
The trade of this district is more heavily handicapped 
than any other in the matter of carriage, being, as its 
name parse more remote from the coast than the other 
great industrial centres of England. The disadvantage 
of the position has been felt for years, and this more 
severely as time passes and competition waxes more keen. 
The Wolverhampton Chamber of Commerce was among the 
fi:st to move in the matter, soon after the evidence taken 
by Mr. Salt’s Committee on Canals, which sat in 1882, 





mittee of the Chamber reported on the subject of foreign 


was printed, and so late as the autumn of 1895 a com- | 









| panies are themselves obliged in many instances to adopt, 
| competition has to be sought for to bring down the cost 
of carriage, and a waterway independent of railway control 
on which manufacturers, merchants, and general carriers 
| can place their own boats on paying toll, is apparently the 
‘only alternative. The Midland district labours under 
| another disadvantage in having several routes none of 
| which are sufficiently good to meet the requirements of 
| trade at the present time, and neither of which has on 
| the face of it so great an advantage over all the others as 
to secure a unanimous vote in its favour. 
We briefly pass in review the four main trade routes 
which are from time to time referred to as of prime im- 
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are Independent. 


Canals shown thus ------- ere Railway Controlled. 
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“Tus Exonmen” 


investigate the route to the Severn, and so on to Bristol, 
and to obtain a report on the practicability of improving 
this route. We think our readers ought, however, to 


THE SCUTHKERN WATERWAYS OF ENGLAND 


items considered by them, and the report shows that 


| competition. The cost of carriage was one of the chief 
| both by rail and water the continental manufacturers are 


have the whole question passed in review before them, and | served much more cheaply than are those of this country. 
shall not, therefore, confine ourselves to the Severn route. | It is not surprising, therefore, that ‘industry ’’ is leaving 

In February, 1895, the Federated Institution of Mining | the Midlands. Messrs. Nettlefold established themselves 
Engineers met at Birmingham, and held what practically | at Cardiff some years ago, and recently Messrs. Lysaght 


became a Canal Conference. 


an engineering and economical point of view. Among 


Papers were submitted have removed to Bristol, while many other firms have 
dealing with the various aspects of the case, both from | left the district. 









It was stated at the meeting that | 


Swain Exc. 


portance to the Midlands. (1) To Hull, the nearest of 
the North-Eastern ports, the canal route is along the 
Birmingham Canal, a portion of the Coventry Canal, the 
Trent and Mersey Canal, and the Trent Navigation, to 
the tideway of the Humber, 112 miles, and so to Hull, 
a total distance of 130 miles. (2) To London, vid the 
Birmingham Canal, Birmingham and Warwick Junction, 
Warwick and Birmingham, Warwick and Napton, Oxford, 
and Grand Junction Canals, to the Thames at Brentford, 


the output of galvanised sheets was 250,000 tons a ‘135 miles, and from thence to the London Docks, a total 













































them were papers “On the Relative Progress of Rail- 
= and Waterways,” by Mr. Urquhart A. Forbes; ‘The 
omparative Conditions and Cost of Transport by Rail- | 
he and Canal,” by Mr. J. S. Jeans; ‘ Canals,” by Mr. 
— B. Wells, and also by Mr. J. A. Saner; ‘ The 
Pts Navigation, with particular reference to recent 
Hoe ovement,” by Mr. E. D. Marten ; ‘Inland Naviga- 
rag with special reference to the Birmingham District,” | 
aa r. Vernon Harcourt, &c. The first two papers dealt 
lash fe cularly, with the economical aspect, and the 
Re 14 with engineering, but the economical aspect was 
“a ‘eb sight of by any of the authors. The discussion 
be a mainly on Mr. Wells’ paper, which was debated 
ae oe length. The President, in summing up, | 
ot ta ot in his opinion Mr. Wells and the other writers 
thet Pers had made out a very strong case in favour of | 
on development of canals. | 
© map published—Fig. 1—shows Birmingham and 








CANAL PROFILES 


year, and that unless cheaper carriage was provided this 
would be lost to the Midlands. 

The following are among the rates referred toin the Wol- 
verhampton report:—Wire, nails, and tubes, to Antwerp, 
for distances averaging 135 miles, are carried at from 5s. 9d. 
to 6s. 10d. a ton; to Bremen for distances averaging 150 


| miles, from 6s. 9d. to 7s. 10d. a ton; to Hamburg for 


distances averaging 185 miles, from 9s. 3d. to 9s. 9d. a ton. 
Whereas, from: Wolverhampton to London, 130 miles, the 
charge was 12s.6d, For general hardware the charge from 
Wolverhampton'to London was 25s., as against 12s. as 
a maximum to the foreign ports, and even this is reduced 
to 8s. 3d. for goods carried to Bremen for a distance of 
150 miles.. The above are railway rates,and where water 
carriage is available it can be utilised at a still lower charge. 
Naturally the manufacturers are anxious to finda remedy, 
and as Parliament when recently appealed to felt unable to 





fix maximum rates on a scale as low as the railway com- 


Fig. 4 ye ’ 
ut i ; 
of? : ' 
. i : 
i 
: : = ° “ 
3 : % 
. a : 3 ™ 
5 : : BS 
2 a 
3 7 : 
: : H 
: : ' 
—— De ee 
$0 "ss 60 rv 7 73 60 
~* xx 
2 22 
i ye) 
. r f se ; 
2S Se eo : Fig. 3. 
oP oe SS $ eS 
es ve SS 4 
eye 80 ot ¢ ° 
wf +o : 
: ¢ 
v Ps ag) » i¢ ry 2 
2 t yo : 9 Dax) Pd ¥ 
OS ; “ ? a |3  & s ~ # 
WARWICK & Wwanwic. rono © 5 SSRN ve 8 pInMinG HAN CANAL 2 es e a 
=~ wee t SN ot os : | BARMINCH, 2s > 
i RG Enaad aman RAPTOR EAMas a kARd bom nnnnnnnnnennnn CRAND....- JUMETION, .~ CAMAL ow perrernverns vnereeriesevnere ee MS || foeunes enrem 7 SAS ’ , ' ot 
it Pie ~ Ck Beem ee ee ae o * bo do: ho 130 omes, 7 Pr FY 0 30 60 a 
Swain Enc. 


of 146 miles. (8) Birmingham to Bristol, vid the Bir- 
mingham and Worcester Canals, Severn Navigation, the 
Gloucester and Berkeley Canal to Sharpness 77 miles, to 
Bristol vid the tideway 26 miles, or a total of 103 miles. 
(4) Birmingham to Liverpool, vid Birmingham, Stafford- 
shire and Worcestershire, Trent and Mersey and Bridge- 
water Canals, or Weaver Navigation to Runcorn, 81 
miles, thence to Liverpool, vid the Manchester Ship 
Canal to Eastham, 11 miles, and another 7 miles of tide- 
way, or 99 miles in all. Thisis diminished by about three 
miles if the Mersey is entered at Runcorn, and the total 
distance is then 96 miles. 

4a is an alternative route vid the Birmingham 
Canal, Staffordshire and Worcestershire, and Shropshire 
Union Canals, to Ellesmere Port, 80 miles; thence by 
Manchester Ship Canal to Eastham, three miles; and 
with the additional seven miles of tideway makes a total 
total of 90 miles to Liverpool. 
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We call attention at this place to the different 
condition of the service offered by canal com- 
panies and railway companies. A consignee at Bir- 
mingham sending by rail can load into a truck which 
carries his goods direct to the ship’s side at any of 
the chief ports. In many instances a single railway 
company has the means of conveying goods for the 
entire distance on its own line. The London and North- 
Western Railway is at Birmingham, and at the London 
and Liverpool docks by its own line of rails or of 
companies which it fosters and controls. In like 
manner the Great Western and Midland railways serve 
the district in connection with Bristol, Birkenhead, and 
Liverpool. With canals, however, there is a great differ- 
ence. A boat starting from the docks, and sufficiently 
stable to be navigated with safety on a tideway, can only 
accomplish a portion of the journey to Birmingham ; 
its cargo must be transhipped into a narrow canal 
boat to reach the Midlands, and in every instance the 
cargo is carried along the canals of at least four, some- 
times as many as six different companies, thus increasing 
the difficulty a general trader would have who attempted 
to organise an eflicient and economical service. The in- 
formation requisite is possessed by very few individuals, 
and would be obtained with difficulty, and at a great ex- 
penditure of time, by an outsider who wished to test any 
particular route with his own boats. Narrow canal boats 
are navigated to the London docks, but not in the Bristol 
Channel, the Mersey, or the Humber. 

Route No. 1.—To the Humber follows the watershed 
of the district in which Birmingham lies, the canals 
have no tunnels, and the change of level is less than 
400ft. The distance to Hull is, however, 130 miles, as 
against 90 miles from Birmingham to Liverpool, and the 
trade now using the route is far less than the trade to 
London, Liverpool, or Bristol. 

Route No. 2.—To the Thames, is the most difficult from 
an engineering point of view, as our longitudinal section 
shows, Fig.2. The distance to the Thames is 135 miles, 
and descents and ascents intervene. The waterway falls 
200ft. to the valley of the Avon at Leamington, then 
rises 180ft. to cross the high land near Rugby, falls 105ft. 
to the valley of the Ouse, and attains its highest level of 
393ft. above Ordnance Datum at Tring. There is a 
change of level of 1060ft. on the voyage; three tunnels 
to be passed through, and three summit levels to be 
surmounted; but in spite of these difficulties, and the 
fact that from the end of the Grand Junction Canal to 
Birmingham, 52 miles, the canals are narrow, there is a 
very considerable traffic along the route, and steam 
cargo boats, with a butty boat in tow, are constantly to 
be seen from the trains of the London and North-Western 
Railway, whose line follows the route of the canal for 
nearly the whole distance from London to Rugby. This 
route was surveyed some years ago, and reported on with 
a view to its improvement ; the proposals made, however, 
were not sufficiently drastic to commend them for adoption. 
It was proposed to provide accommodation ‘for a vessel 
carrying 130 tons to 140 tons on a draught of 7ft. This would 
be a great improvement on 50 tons and 4ft. 6in. draught on 
the Grand Junction, and less than half that tonnage in 
each narrow boat; but we consider that the improved 
canal would be about equal in capacity to the Erie 
Canal, and seeing that this canal is now being 
enlarged by the State of New York, it becomes 
evident that further consideration of the subject is called 
for. The Erie Canal, 352 miles long, connects New 
York City vid the Hudson, which it leaves at Albany, 
with Lake Erie, and has a depth of 7ft. and locks 110ft. 
long by 18ft. wide. It cost about £1,000,000 sterling to 
construct. There are seventy-two locks, forty of these 
are double length, viz., 220ft. long. It has been decided 
to deepen the canal to 9ft. and to make the remaining 
thirty-two locks 220ft. long. The State of New York 
owns all the waterways within its boundary, and has 
appropriated £1,800,000 for the enlargement of the Erie, 
Canal, the Oswego Canal, an arm connecting it with Lake 
Ontario, and the Champlain Canal, which joins the Erie 
with the navigation of Lake Champlain and the Canadian 
waters. The two last-named canals are about 100 
miles in length. Contracts have been let for £800,000 
worth of work on various lengths of the system; a great 
portion of this is being done during the present close 
season, and has to to be completed by the 1st of May 
next. It is argued that an improved water communica- 
tion to London would be of great benefit to Birmingham 
and district, especially if all the canals were first freed 
from railway control and formed into a single undertaking, 
as avery large trade is done from the district through 
the port of London. 

Route No. 3.—The longitudinal section from Birming- 
ham to the tideway of the Severn at Sharpness is shown 
in Fig. 3. The distance to Bristol is far shorter than the 
above-mentioned routes, and below Worcester the water- 
way is already in good condition, the locks are large, and 
the Severn has been deepened to 10ft. This leaves thirty 
miles of the Worcester and Birmingham Canal to be 
improved, which, however, is a difficult length. At 
the commencement there is a rise of 80ft., followed 
by a fall to the Severn at Worcester of 425ft. The 
fall to Gloucester, rise to the Gloucester and Berkeley 
Canal, and fall into the tideway, accounts for another 
40ft., so that the total change of level amounts to 545ft. 
There are no less than five tunnels to be dealt with on 
the Worcester and Birmingham Canal, one of which is 
1} miles long. These difficulties are capable of being 
overcome if the traffic warranted the outlay, but, 
although the imports from the Bristol Channel ports are 
considerable, the export trade is small. The great steam 
liners which take Birmingham and Wolverhampton 
goods to America, Australia, and all parts of the world, 
sail from London and Liverpool, not from Bristol, and 
it was stated at the Wolverhampton meeting that an 
outlet vid Bristol alone was nos sufficient to satisfy the 
requirements of the district. With a view to avoid the 


costly works necessary for the improvement of the 





Worcester and Birmingham Canal, the meeting directed 
its attention to the improvement of the Staffordshire and 
Worcestershire Canal from the neighbourhood of Wolver- 
hampton to Stourport, on the Severn, and an engineer 
was appointed to make a survey and report on the 
subject generally. It is evident that this is not cutting 
into the kernel of the question, but would merely afford 
a somewhat improved water communication from the 
fringe of the Midland manufacturing district to a port 
which is not sufficiently large to accommodate the trade 
which is done in the Midlands. An improved waterway 
would doubtless be of service, but would not settle the 
question as regards the district. 

Route No. 4.—To Liverpool vid the Trent and Mersey 
Canal is 109 miles, and the alteration in level is 910ft. 
From Birmingham to Wolverhampton there is a rise of 
100ft., followed by a fall of 230ft. to the valley of the 
Sow, near Stafford. Harecastle Tunnel is 180ft. higher, 
and from this there is a fall of 400ft. to the level of the 
Manchester Ship Canal. The enlargement of Harecastle 
Tunnel, nearly 3000 yards long, and the other tunnels 
along the route would be costly, and if this line of 
country were adopted it would probably be found 
advisable to use lifts to cross the range of hills through 
which the Harecastle Tunnel is carried, and to join the 
river Weaver above Winsford, thus avoiding the other 
tunnels on the existing canal. A more direct route could 
also be taken north of Stafford which would shorten the 
distance by several miles. 

Route No. 4a.—There remains the shortest route of 
all, viz., to Liverpool vid Ellesmere Port. This is 
91 miles long, and the change of level is 562ft. The rise 
to Wolverhampton is 100ft.,as above stated, and from 
thence the fall is continuous. There are no tunnels, and 
for some 30 miles from Ellesmere Port the canal is 
already constructed for barges. Fig 4 is a longitudinal 
section of the route from Birmingham to the tideway of 
the Mersey at Eastham. 

After leaving Wolverhampton the canal passes through 
an agricultural district, and could be enlarged at a 
moderate cost; the only expensive length to be dealt with 
would be the passage through Chester. A shorter route 
could be taken which would avoid Chester if the traffic 
to that city should appear insufficient to warrant the 
expenditure necessary to enlarge the navigation within 
its precincts, ora short length of new canal could be made 
to join the Weaver Navigation above Winsford, and so 
make use of this already fine navigation for 20 miles or so. 

With the exception of about half a mile, along which 
the route traverses the Staffordshire and Worcestershire 
Canal from Aldersley to Autherley Junction, the canals 
between Birmingham and Ellesmere Port are virtually in 
the hands of one company, viz., the London and North- 
Western Railway Company, and comprise the Birmingham 
Canal east of Aldersley and the Shropshire Union Canal 
west of Autherley. 

To obtain possession of these by an independent com. 
pany or authority should not be regarded as impracti- 
cable. The Sheffield Navigation has been separated by 
Act of Parliament from the Manchester, Sheffield, and 
Lincolnshire Railway Company; the Great Western Rail- 
way Company has felt bound to hand over the Thames 
and Severn to an independent authority. 

The Reports of Parliamentary Committees have unani- 
mously favoured the freeing of waterways from the control 
of railways, and public opinion endorses this view. It 
appears that the subject well deserves the serious atten- 
tion of the manufacturers of the Midlands and the commer- 
cial community at Liverpool and Manchester. The trade 
between the Midlands and Liverpool isan enormous one, 
and in addition to communication with Liverpool, an 
enlarged canal to the north-west would give better com- 
munication with the Port of Manchester. The tonnage 
on the Ship Canal last year amounted to 1,826,000 tons, 
as compared with 1,358,000 tons in 1895, and there 
appears every prospect of an equally rapid increase in 
the years to come. While the Severn route is under 
investigation, a mistake will be made if this shorter and 
more useful means of access to one of the two great ports 
of the country is not thoroughly examined and maturely 
considered. 








SOME GREAT LINERS. 


Apropos of the gigantic Atlantic liner which is under con- 
struction for Messrs. Ismay, Imrie, and Co., of the White 
Star Line, at the Queen’s Island yard of Messrs. Harland 
and Wolff, Belfast, it may not be out of place to give a few 
—— in regard to the two rivals of the Oceanic, which 

ave been building during the past twelve months at the 
Vulcan Shipyard, Stettin, and at Herr Schichau’s, Dantzic, 
for the North German Lloyd Company, but which are now 
quite eclipsed by the Irish boat. We have added to our 
tabular statement of dimensions, &c., a few figures descrip- 
tive of the characteristics of the Great Eastern, and embodied 
the whole in a comparative form, which indicates very plainly 
that the old Leviathan—as she was named at first—has yet 
to be beaten in point of displacement or actual size. 

The beam of the Oceanic we have estimated by taking a 
similar proportion of the length to that which is found in 
the most recent liners built for the White Star Line. The 
draught is an arbitrary factor, and has been fixed by us, for 
the sake of comparing her with the German twin vessels, at 





26ft. The draught of the Great Eastern was ordinarily, 
we believe, about 2ft. more. The various features are as 
follows :— 

N. G. Lloyd's Great 

Liners. Oceanic. Eastern. 

Length between perpendiculars 625 feet .. 680feet .. 680 feet. 
Length overall .. .. .. .. ” de ee OT is 
Beam .. .. 66 ,, 72 3, (2 S855 
Draught .. .. ns DO. sss 2 y 
Moulded depth en ee Ce 5 as _ 
Displacement -- 20,500 tons .. 24,349tons(?) 82,160 tons 
Grosstonnage .. .. © 3B,700 sp »- 17000  «- S008 op 
Horse-power, indicated 80,000 .. .. 45,000 .. .. 2,700nom. 
a err ae 23 knots .. 27 knots’ .. 12 knots 
Number of propellers.. .. .. Bsa, cow .. 1& padls. 
Coefficient of fineness, esti- 67 .. “67 (2) 71 


mated... . wer” lee 
The coefficient of fineness of the Oceanic we have estimated 
as probably about -67, for although her speed is to be far 








higher than that of the German vessels, as a rule Coeffici 
are rather more bluff in British vessels than in forej we 
It will be noticed that the ratio of beam to length ft 
Great Eastern was far higher than that maintained es 
modern liners, being ,% instead of .%;. The reason of thin 
was because an agitation set in about the year 1854 apaj is 
the knife-like lines which were becoming characteristic sf _ 
ships at that time. It was not unusual then to find ome . 
proposed with a proportion of beam to length as 1 to 19! Ik 
somewhat singular to find that our shipbuilders are ain 
approaching the ratio of 1 to 10. So far as we know vg 
ever, no modern liner has hitherto gone beyond this limit : 
Now that we have a modern liner actually on the stock, 
which approaches in beam, within measurable distance the 
dimensions of the Great Eastern, it is curious to note aes 
an extraordinary difference has been arrived at as to midshi 
sections. Those of the Oceanic and Great Eastern which 
are very roughly indicated below, would practically interlace 
one another. The squareness of bilge in the new vessels ig 
of course, their main element of steadiness, if not of stiffaesg: 






APPROXIMATE MIDSHIP SESTIONS OF ATLANTIC 
LINER (MODERN) AND | OF GREAT EASTERN 
SHEWING THE LATTER (AS IF FITTED WITH 


BILCE| KEELS MASTERY 


GREAT 


sid. 


but the drawing shows most unmistakeably what might have 
been done with the great ship designed by Mr. I. K. Brunel 
if the value and importance of bilge keels had been under. 
stood thirty-five years ago. A deep keel, attached on either 
side, as in the sketch, would have presented quite as much as, 
if not a great deal more, resistance to the influence of rolling 
than the square bilge construction observable in the ship of 
to-day. 














THE UTILITy OF THE TORPEDO Boat DESTROYERS has been 
well exemplified in Cretan waters. These vessels have done 
service in preventing Greek ships landing stores and ammunition, 
and also in keeping up communication between the naval forces 
along the coast. “Phe Boxer was sent out from Canea to find a 
Turkish steamer. The direction of the steamer was not known, but 
by fast steaming the destroyer sighted her ina very short time and 
took her back to Canea. 

Om LicHTInc By Constant SuprpLy.—A system of lighting 
buildings by means of oil lamps deriving a constant supply of oil 
from a central source is being introduced by the Imperial (jl 
Lighting Company, 43, Cannon - street, London. The leading 
feature of the system is the employment of a main tank or reservoir 
placed preferably somewhere outside the building to be lighted and 
at sufficient height to give the required head to feed the lamps, 
Between this reservoir and the lamps or “‘petroliers” on each 
floor is provided an automatic governor for regulating the supply 
of oil, This governor depends for its automatic action on a 
column of mercury contained in a test tube, which rises and falls 
according to the height of the oil in a surrounding chamber, 
thereby automatically opening and closing the oil supply tube. 
From this governor pipes are led to the lamps, which are of special 
construction, inasmuch as they do not require a large oil container 
—the usual source of danger in oil lamps. The container in the 
lamps supplied by this ae need be or sufficiently large to 
keep the wick fully imme in the oil, and there is, therefore, no 
space for the formation of explosive gases. 

CENSUS OF THE UNEMPLOYED IN AMERICA.—A special report 
on the statistics of occupations has been made by Carroll D. 
Wright, of the United States Census Bureau, which throws some 
light upon the number of the unemployed in that country during 
an ordinarily prosperous year. The report shows that there were 
22,735,661 persons ten years of age and over who were engaged in 

inful occupations in 1890, of whom 18,821,090 were males, and 

914,571 were females, and that of these 3,013,117 males and 
510,613 females, or a total of 3,523,730 persons, were unemployed 
at their principal occupations during some part of the census year 
ending May 31st, 1890. Of the whole number of {persons so un- 
employed, 1,818,865 were unemployed from one to three months, 
1,368,418 from four to six months, and 336,447 from seven to 
twelve months, which is equivalent to, approximately, 1,139,672 
persons unemployed at their principal occupations for the entire 
twelve months, and this number would represent 5 01 per cent. of 
the total number of persons engaged in gainful occupations in 18%. 
Divided as to sex, the approximate number of males unemployed 
at their principal occupation for the entire census year was 972,000, 
representing 2-16 per cent. of the whole number of males at 
work, while the approximate number of females unemplo fed at 
their principal occupation during the same period was 167,67, 
representing 4:28 per cent. of the whole number of females at 
work, 

TRADE AND Business ANNOUNCEMENTS. — Messrs, John H. 
Wilson and Co., Limited, of 6, Delahay-street, Westminster, 
moved on the 25th of March to more convenient premises at 
15, Victoria-street, Westminster.—Messrs. Easton, Anderson, and 
Goolden, Limited, inform us that, having disposed of their 
premises in Whitehall-place, their London address on and after 
the 25th of March will be Broad Sanctuary Chambers, Broad 
Sanctuary, 8.W., adjoining the Westminster Palace Hotel.—The 
Jandus Arc Lamp and Electric Company have purchased from 4 : 
Marks tne whole of the interests and rights for the Unite 
Kingdom of the Electric Are Light Company, U.S.A., covering 
the Marks and Pioneer enclosed arc lamps, and other controlling 
patents, and have thus settled what promised to be a long and 
costly litigation.—Mr. William Boby, A.M.I.C.E., engineer, a 
court, Old Broad-street, E C., has received an order from the St. 
Pancras Vestry to supply them with one of his heater-detartariser®, 
for supplying 3000 gallons of softened and heated feed-water Pe 
hour to their Stanhope-street Electric Light Station.— Messrs. « 
Taylor and Co. (late of Britannia Works, Birkenhead), — 
ment contractors, engineers, boilermakers, &c., announce that t nad 
have arranged with Mr. J. W. Pickering, of the Brunswick — 
Works, 41, Sefton-street, Liverpool, to carry on the above ig : 
as manufacturers and repairers in all branches, under pose 
personal supervision of Mr. James i geno A. Howa of 
and Co, have sent us an illustra pamphlet descriptive 
their system of sewage purification by ferozone and —— bona 
system is very largely used in this country, and the principa “ae 
in the pamphlet are taken from the large works at Hudders ws 
and Melton Mowbray. Several results of analysis are g1V . 
which show what a high efficiency is attained by this system. xing 
have also received a pamphlet on the purification of a Pe 
water by Mr. Howatson’s apparatus, which was lately prove the 
the City of Paris tests to be superior to all other systems, 
average reduction of bacteria being 99 ‘5 per cent. pn 
pamphlets are written in French, and issued from Mr, Howa 
office at Nevilly-sur-Seine, 
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“NUAL REPORT OF THE PRESIDENT OF THE 
ANNITED STATES NATIONAL ASSOCIATION OF 
MANUFACTURERS.* 





TIVE COMMITTEE AND MEMBERS OF THE NATIONAL 
ASSOCIATION OF MANUFACTURERS, 
LEMEN :—A review of the work that has been accomplished 
past year som that the N oteeet Semeation of — 

]though now but two years old, has reac @ position 
Te etianee pn influence, both at home and abroad, which 
: ornises great benefit to the vast interests represented by our 
Pe mnbership- When we assembled in Chicago one year ago for 
ne first annual convention, our Association numbered about 300 
sarolled members ; there now stand upon our ae list the 
seanes of nearly 900 manufacturers, who have duly qualified for 
membership. Numerically our membership may seem small as 
compared with the many thousands who may properly be classed 
as manufacturers, but in capital invested, in value of products, 
and in number of hands employed, the membership of the 
National Association of Manufacturers probably represents a 
larger aggregate than any other business organisation in the 


To THE EXECU’ 


GENT 
during the 


“Brery effort has been made to make this Association national, 
and thoroughly representative of the manufacturing interests of 
the United States in every respect, and an examination of the 
membership roll will show how well this result has been accom- 
plished. Naturally, the membership is largest in those States 
where industrial interests are most extensive ; but at the same 
time every section of the country has its representation in our 
membership. Nearly every industry of importance is well repre- 
sented, so that when this Association acts or speaks, its movements 
or utterances may fairly be accepted as indicating broadly the 
sentiment of tbe manvfacturers of the United States. The 
growth of this Associat‘vn thus far has been characterised by 
peculiar harmony and unanimity of views in the widely diversified 
membership, and we have now an organisation capable of doing 
an immense amount of practical work for the benefit of American 
industries. 

The changes in the form of organisation effected by the last 
annual convention necessitated practically a complete reorganisa- 
tion during the past year. Virtually, the Association started 
anew after the convention of one year ago, and the past twelve 
menths, therefore, have been devoted more largely to the work of 
organisation than is likely to be necessary in the future. In spite 
of this necessity and the obstacles which have been encountered 
because of business depression and a Presidential campaign, very 
much practical work has been done and substantial progress has 
been made in the direction of our expressed objects. As a first 
step it was necessary to organise a working force under the direc- 
tion of the President in Philadelphia to attend to the many details 
involved in following out the lines of work laid down by the last 
convention and the Executive Committee. It has been necessary 
to carry on an extensive campaign of education in order to famil- 
jarise the manufacturers with the purposes of the Association and 
the advantages of membership. A large amount of printed matter 
treating of various lines of work undertaken by the Association 
has been circulated among the manufacturers, and it is safe to say 
that the purposes of our organisation are now very generally 
known to the business men of the country, The printing press is 
a very important factor in the work of this Association, and could 
be used to good advantage much more liberally than heretofore. 

For the purpose of bringing this Association prominently into 
the field of foreign trade an extended correspondence has been 
carried on with business houses in every section of the world. 
Efforts have been made to secure a men to represent the 
Association in important foreign markets, and many agents have 
thus been appointed whose services are of much value to us, and 
who will become more valuable as our work abroad developes. In 
selecting our foreign agents the utmost care has been exercised, 
in order that we might secure none but trustworthy and efficient 
men, and thus far our results have been exceedingly satisfactory. 
In this work we have been brought into intimate relations with 
important business houses in various foreign countries, and now 
we are just beginning to reap the benefits of many months of 
systematic foreign correspondence. Recognising the magnitude 
and importance of this Association, foreign merchants who desire 
to establish connections with manufacturers in this country are 
beginning to look to us for advice and information, and every 
foreign mail brings to our offices requests for information from 
buyers in many parts of the world, who desire to know where they 
can purchase various articles made in this country. The develop- 
ment of this line of work promises to be of great direct benelit 
to our members. 

South American Commission.—Nothing we have undertaken 
during the past year has created such a widespread interest in our 
organisation, both at home and abroad, as the sending of a com- 
mission of American manufacturers to South y tenn nny So summer 
to investigate trade conditions in Brazil and the River Plate 
countries, You all know how great an interest was taken in this 
matter by the business men of the United States, but you may 
not be aware that this undertaking was watched with the deepest 
interest and every feature of it carefully noted in foreign business 
circles, It was made the subject of special reports to their home 
Governments by foreign consuls stationed in the United States, 
and the newspapers and trade journals of England and the Con- 
tinent discussed it at length as an incident of great significance in 
the movement for the extension of the foreign trade of the United 
States. While the work of this commission has been of great 
benefit to our trade relations with the South American countries, 
and has brought our Association into great prominence at home, 
it has also served to impress foreign nations with the serious pur- 
poses of the manufacturers of the United States in their efforts to 
increase their foreign trade. The results of the investigations by 
this committee are set forth very fully in the report prepared by 
Mr, William Harper, and the additional information from other 
members of the commission. The report of Mr. Harper deals ex- 
haustively with the foreign trade of the Argentine, Uruguay, and 
Brazil, and places us in possession of a great amount of valuable 
information heretofore unobtainable, This makes possible an 
intelligent consideration of the whole problem of extending our 
trade with those countries which embrace the largest and most 
important markets in South America. The information gathered 
by this committee shows us that there is opportunity for a very 
large increase in the volume of our South American trade, 
and the means necessary to secure our share of this business, 
Which naturally belongs to us, are clearly set forth. Above 
all things else, we need to give more careful study to the 
requirements of the South American markets; we need to 
familiarise ourselves with the classes of goods that are saleable 
there, and the manner in which the trade is handled. We need to 
examine closely into the methods of our successful competitors, 
and to adapt to our own use all we find that is of service. All 
be must be done through personal contact with the merchants of 

outh America. We must send there competent salesmen who 
are able to speak Spanish or Portuguese, and who are able to 
ee themselves to the conditions they find. We are 
lacking in transportation facilities, and in banking institutions 
which can do business direct with South America, but most of all 
We are lacking in personal practical effort to cultivate the trade of 
age countries, For the most part, our manufacturers are con- 
tent with the unsolicited trade which comes to them through the 


aot resented at the Second Annual Convention, Philadelphia, January 
28th, 1897. These circulars of information are issued as occasion 





os by the Bureau of Publicity of the National Association of Manu- 

ecg 1751, North Fourth-street, Philadelphia, Pa. Their purpose is 
tion : known the character and progress of the work of the Associa- 
to thorn to furnish to manufacturers information that may be of value 


export merchants in this country, and apparently little attention 
is given to the possibilities of increasing this trade by personal 
canvass among the buyers in South America. The aid of the com- 
mission houses in the development of our South American trade 
has been invaluable, but it must be evident to every business man 
that far greater results would be accomplished if the work of 
the export houses should be supplemented by personal efforts on 
the part of salesmen directly interested in each particular line of 
merchandise, The British and German merchants, who are our 
most formidable competitors in South America, have their branch 
houses in all the great trade centres on that Continent, and they 
send their best men to live among their customers, to know their 
ways thoroughly and to gain their confidence. We must follow 
this same course if we would secure our share of the trade, In 
this connection it is of interest to note that chambers of commerce 
and similar organisations in England and several of the European 
countries are following the plan of investigating foreign markets 
by commissions of experienced business men, and it might be well 
for this Association to consider the feasibility of doing further 
work of this character with such modifications of the plan already 
applied as may be suggested by the conditions in each case, 

Sample warehouses.—In pursuance of the policy laid down by the 
first annual convention of the Association, steps were taken early 
last year towards the establishment of sample warehouses for the 
display and sale of American manufactured products in the 
Spanish - American countries. Those who are familar with the 
leisurely business methods of the South and central American 
countries can best appreciate the delays which are unavoidable in 
work of this character, even when conditions at home and abroad 
are most favourable for the promotion of such enterprises. When 
it is necessary to wait eight weeks for an answer to a letter, or for 
an equal length of time while an agent journeys from South 
America to Europe and back again, on Y, to find at last that the 
expected cannot be obtained, it is difficult to hasten operations, as 
we are accustomed to do in this country when occasion requires. 
Nevertheless, much has been accomplished during the past year in 
the direction which was indicated by the last annual convention, 
and although we have not yet opened our first foreign sample 
warehouse, we are now in a position to establish such a depét with 
little further delay whenever the members of this Association shall 
indicate their willingness to make use of the facilities which they 
asked at the last convention to have provided for them. Further- 
more, we know a great deal more about this subject than we did a 
year ago, for the advantages of several locations have been care- 
fully studied, and the Association can now proceed with the 
practical work of establishing its foreign agencies with intelligent 
judgment. 

For many reasons, which need not be enumerated at this time, 
Venezuela seemed to offer the most advantageous opportunity for 
the inauguration of our proposed system of sample warehouses ; 
and soon after the last convention, acting upon information 
courteously placed at our disposal by the Philadelphia Commercial 
Museum, Mr. William Harper, one of the officers of the Museum, 
was dispatched to Caracas in our behalf to investigate a concession 
which had been provisionally granted by the Venezuelan Govern- 
ment to a citizen of that country, and for which the Association 
held an option. Through the efforts of Mr. Harper the confirma- 
tion of this concession was prevented, and the granting of a new 
concession in the name of the National Association of Manufacturers 
was secured. This concession conveys to the Association, without 
charge, privileges for which the holders of the former concession 
demanded large compensation, with the alternative of excluding 
Americans from the enjoyment of the advantages possessed by 
their competitors. 

This concession having been obtained, preliminary arrangements 
for the establishment of a warehouse in Caracas were made and 
the project was laid before the members of the Association. The 
business conditions which prevailed in the United States during 
last summer and fall just before and during the Presidential cam- 
paign made it practically impossible to put into immediate operation 
the plans for this warehouse, and it became ne to await 
more favourable conditions. Owing to this delay and the im- 
practicability of securing the warehouse first cam for this 
purpose, there is some doubt as to the possibility of carrying out 
this project upon the plan originally presented to the members. 
One of our members, who has just gone to Caracas for an extended 
stay, has been especially commissioned to take charge of this 
matter and to investigate thoroughly the possibilities of the project. 
We shall soon be fully informed on this subject. As this enterprise 
was planned for the benefit of the members of the Association, 
however, it remains for them to decide whether they will have it 
carried into operation or not. 

If this Caracas project should be abandoned where it now 
stands, this Association could still feel that an important service 
had been rendered to American commercial interests in Venezuela 
by the overthrow of a concession which, if undisturbed, would 
have placed us at great disadvantage as compared with our 
European competitors. The accomplishment of this alone is well 
worth the modest sum which the Association has expended in 
Venezuela. Steps have been taken to secure in several other 
South and Central American countries the privileges which the 
Association has obtained in Venezuela, and a careful survey of the 
entire field has been made, We are not ready yet to announce in 
detail what has been or is likely to be accomplished, but a large 
amount of work has been done which will bring valuable results 
in the near future. 

Although so much attention has been given to the Spanish- 
American countries, the European nations have not been neglected 
in our consideration of warehouse projects. And this leads me 
to the suggestion, resulting from somewhat extended study of the 
matter, that perhaps the aim of this Association to secure a 
large share of the possible foreign trade can be accomplished in 
a considerable measure by the application to European trade 
centres of those — which we have been considering in connection 
with the Spanish-American markets. It might be well for this 
Association to consider carefully the feasibility of a a 
sample warehouse in London, where, more than anywhere else, 
the trade of the world is centred, and where merchants come from 
every —- of the globe to make their purchases. And it might 
be well to consider in the same connection Hamburg, Amsterdam, 
and Antwerp ; or Copenhagen as a distributing centre for all the 
Baltic region; or Berlin, as a point from which to reach a vast 
volume of trade in interior Europe. The great trade centres of 
Europe are near at hand, comparatively speaking ; their require- 
ments are already well known to our merchants ; there is nothing 
lacking in facilities for transportation or international banking, 
and perhaps this Association might reach the quickest results by 
turning its attention to these great markets while working out the 
details involved in the proposed Spanish-American plans. 

Our trade relations with Mexico.—The attention of this Association 
was directed at the last annual convention towards our nearest 
Latin-American neighbour—the Republic of Mexico—and you 
empowered your President to appoint a committee of three to in- 
vestigate the practicability and prospects of the industrial exposi- 
tion projec’ in the city of Mexico. In accordance with this 
action, the committee was appointed at once, consisting of Mr. 
T. H. Martin, of Atlanta, Ga.; Mr. Charles Davis, of Cincinnati; 
and Mr. Robert B. McGowan, of Cincinnati. This committee 
visited Mexico last spring, meeting there your President, and 
formulating a careful plan of work. The proposed exposition was 
thoroughly investigated, and a careful study of Mexican trade 
conditions was then undertaken, nearly a month being spent in 
this work. The report which has been submitted by this com- 
mittee goes deeply into Mexican conditions and the opportunities 
for larger trade there in our products. The material collected is 
so voluminous that it has not been practicable to print it all in 
time for use at this convention, but the conclusions are in shape for 
presentation to the Association and for discussion. This committee 






the promoters of the projected international exhibition a guarantee 
of support sufficient to warrant proceeding with the enterprise. 
Recently the company has renewed its application for a concession, 
but the matter is still in abeyance, For the present, therefore, 
this proposed exposition does not demand our further attention. 
The report of this committee, however, presents some suggestions 
for a system of warehouses and sample rooms to be located in the 
important centres of trade in Mexico, 
e Lp suggested by the committee provides for warehouses 
of ample storage capacity with suitable ware-rooms for the display 
of goods and samples. It is pro that these warehouses should 
be under the direct control of the National Association of Manu- 
facturers and in charge of agents of the Association, who would 
be competent to promote the interests of our members by all 
means available, The securing of bonding privileges for such 
warehouses is a feature of the su ted plan which is calculated 
to be of considerable advantage if it should prove feasible, inas- 
much as the deferred payments of customs dues would be an im- 
oe consideration in the introduction of goods into Mexico. 
e establishment of such wareh is ily contingent 
upon the granting of the required concessions by the Mexican 
Government, but your committee seems sufficiently assured of the 
favourable attitude of the Government to justify specific recom- 
mendations for the commencement of the proposed warehouse 
scheme by opening a depét in Mexico City. The plan suggested 
by your committee is quite similar to the general scheme of the 
warehouses which we have under ideration in ction with 
countries further south. The Association recorded its approval of 
the general idea of such warehouses in foreign countries at the 
the last annual convention ; and with the specific recommendations 
of this committee before you it will remain for this convention to 
indicate to the Excutive Commitee what shall be done further in 
this matter. The report of this committee deals fully with this 
question, and will merit your careful consideration. Mexico is our 
nearest neighbour to the southward—a country of great natural 
resources, with a stable and progressive Government and a rapid 
develop t in ce and industry. If we desire to have the 
share of her trade to which we seem to be entitled, it is well for us 
to give carefu) thought to the establishment of a sample wareliouse 
system, 

Japan as a competitor and a customer.—The possibilities of com- 
petition from the rapidly-developing industries of Japan formed 
the basis of considerable discussion at our last annual convention, 
which resulted in the adoption of a resolution requesting Congress 
to investigate the Oriental invasion of American markets and to 
suggest a remedy therefor. Pending congressional action upon 
this matter, a careful investigation of the industrial conditions in 
Japan was undertaken by the National Association of Manu- 
facturers, and, under instructions from the President, Mr. Robert 
P, Porter, former superintendent of the Eleventh Census and a 
statistician of note, went to Japan in March, 1896, and remained 
there until the end of May, engaged in an investigation of all the 
important industries and in the translation and compilation ofa vast 
amount of valuable statistical information. The results of Mr. Por- 
ter’s work have been embodied in areport which is ready for distri- 
bution among our members. This report covers all the important 
industries of Japan, and deals most fully with those whose com- 
petition has been felt most keenly in the United States, and a large 
amount of interesting and valuable information, which hitherto 
has not been ible to the busi man or the student, is thus 
made available, 

Enough can be seen without exhaustive investigation to demon- 
strate that Japan has made marvellous progress in manufacturing, 
and that, in certain lines in which Japan's activity has been most 
marked, it is impossible for American manufacturers to compete with 
their Oriental rivals, who enjoy the advantage of a superabundant 
supply of intelligent and quickly-adaptable labour, willing and 
eager to work for wages which could not be made to supply the 
barest necessaries of life to the poorest American workman. The 
real industrial importance of the nation, however, is liable to mis- 
conception and some exaggeration. That Japan will become a 
great industrial nation is not to be questioned, but that this condi- 
tion will be attained in as brief a period of time and with such 
disaster to the industries of other couniries as has frequently been 
prophesied may be seriously doubted. Coincident with the rapid 
development of manufacturing in Ja there has been a steady 
increase in wages and the cost of living, and this movement is 
bound to be accelerated by continued industrial progress, thereby 
lessening the advantage in labour which the Japanese manfacturer 
now enjoys. 

Another influence which tends greatly to weaken the conpetitive 
power of the Japanese manufacturers is the inferiority of their 
products. This is particularly true of those goods which have gone 
abroad in the largest quantities, and it has reduced the competition 
of those articles to the mere question of price. Looking at Japan 
as a possible customer instead of a competitor in trade, there is 
promise of a large market in that country for many articles which 
are made in the United States and which could be sold in Japan to 
advantage. The industrial development now in progress creates a 
market for a great quantity of machinery, manufacturing supplies 
and materials, and a large share of this trade falls into the hands of 
American manufacturers. To express briefly the conclusions 
which may be drawn from Mr. Porter’s investigations and from 
similar studies by other observant men, it seems safe to say that 
the ability of Japanese manufacturers to enter successfully into 
competition with their European and American rivals is limited at 
present to a few branches of industry, and the extension of this 
competition is likely to be somewhat restricted by changing in- 
dustrial and social conditions in Japan. On the other hand, the 
growth and transformation of Japan’s industries necessitate the ex- 
tensive use of foreign machinery, supplies and material. While 
some of our industries may be suffering from the competition of 
rivals in Japan, it would seem that the most important relation 
that country bears to the United States is that of a profitable cus- 
tomer rather than a dangerous competitor. 


(Zo be continued.) 




















THE INSTITUTE OF MARINE ENGINEERS.—At the annuai general 
meeting of the Institute of Marine Engineers, held recently at 
Stratford, Mr. Fortescue Flannery, M.P., was unanimously elected 
president, to succeed Sir Edwyn 8. Davies, K.C.M.G., whose year 
of office is coming toa close. The Institute of Marine Engineers 
has branches in India and the provinces, and is representative of 
the 30,000 engineers in the mercantile navy. The office of president 
has previously been held by Lord Kelvin, P.R.G., Sir William 
White, K.C.B, F.R.S., and also Mr. Durston, C.B., Engineer-in- 
Chief of H.M. Navy. The new president was formerly engineer 
assistant to Sir Edward Reed, pelt is well known as a lecturer and 
reader at scientific associations. He represents in Parliament one 
of the divisions of the West Riding of Yorkshire, 


THE VERY LATEST FROM THE STATES.—We are indebted to the 
Scientific American for the following delicious story:—‘‘A very 
peculiar mishap to a freight train has just come to the attention 
of the motive power department of the Panhandle in Columbus, 
Ohio. The train was running at a rapid rate between Xenia and 
Trebeins, a distance of four miles, when the trucks of one of the 
cars gave way and jumped on to the tracks of the Cincinnati, 
Hamilton, and Dayton road, which runs parallel with the Penn- 
sylvania at that point. The trucks lighted squarely on the rails, 
and continued running until they smashed into the pilot of a Cin- 
cinnati, Hamilton, and Dayton engine running in the opposite 
direction. The Panhandle train evidently did not suffer any 
inconvenience owing to the loss of trucks, as it was not discovered 
until Trebeins was reached, and then it was found that the body of 
the freight car was held in — by the couplings and had run 
two miles without any wheels. The accident is perhaps without 








reports that the Mexican Government has not as yet granted to 





a parallel in the annals of railways.” 
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ELECTRO-HYDRAULIC DREDGE. 
By Linpon W. Bares, Engineer, U.S.A. 


THe design shown here and.on page 315 is an evolution 
from the experience gained from my construction and opera- 
tion of the United States Government dredge Beta, on the 
Mississippi—and described in Engineering News, April 26th, 
1896; THE ENGINEER, July 3rd; Engineering, July 17th, 1896 
—as well as from numerous other large public works. 

This — combines all the machinery necessary to per- 
form every duty which may be desired for the most rapid and 
economical execution of engineering projects known, involv- 
ing the excavation of alluvial soils of tidal and other rivers, 
for commercial and irrigating canals, harbours, harbour 
approaches, and other waterways. It may be operated in 
smooth water, according to requirements or exigencies, in 
fourteen different ways. It is self-contained, self-controlled, 
self-propelling, electric lighted, provided with quarters for 
crew and staff of engineers. By dismounting the ladders and 
substituting suction pipes flexibly connected to the hull, the 
dredge may be used to load barges in a seaway. Water-jet 
cutters to increase the percentage of solids may be readily 
attached to these suction pipes. This feature is particularly 
useful when handling light material into barges in a seaway. 
Water-jet cutters may be applied to the rigidly connected 
ladder suctions instead of the mechanical cutters shown. 
More power to effect the same amount of work is, however, 
required by waterjet cutters. Mechanical cutters enable the 
operator to have better control of the relative percentages of 
sand and water. 
material within the efficient suction field, and regulate the 
amount fed to the main pumps. 


The discharge of dredge may, under all combinations, be | 


The office of the cutter is to sever the | 


vacuum, pressure, steam and electric gauges by which the 
whole machine is controlled. 

Hull and cabin are of steel. Water-tight compartments 
are provided, and storage for forty-eight hours’ run of coal or 
oil fuel. Quarters for crew and engineer staff are provided 
so that operations may be conducted night and day. The 
boiler battery is of the water-tube type, Yarrow or other good 
make. In river water provision is made for filtering, in salt 
water for condensing. 

There are two screw propellers aft and one forward, the 
latter mounted in a hook joint. Each of the screws is run 
by independent triple-expansion engines. The forward screw 
is controlled as to the axis of thrust by an electric motor. 
The main pump with 33in. discharge is driven by a 1400- 
horse power engine, triple expansion. The suction is divided 
into two branches leading to the port and starboard ladders, 
carrying the branch suction pipes and cutters. Electric 
hoists control the position and movements of the ladders in 
vertical plane, also of the water-jet apparatus pivoted on the 
bow. Two high-pressure engines drive the cutters, which 
can be run independently or together through a train of 
nickel steel and bronze gears. A four-drum hoist with two 
gypsies is provided for bow, side, and stern lines, also a steam 
capstan aft. Two spud or vertical anchors, controlled by two- 
drum electric hoist, are provided aft. Their office is to pro- 
vide centres or radial movements. An independent engine 
and dynamo is installed to develope the necessary electric 
power for operating the various hoists, steering gear, forward 
screw, searchlights, and lighting of dredge. Boilers, pressure, 
condenser pumps, heater, wells, condensers, filters, &c., com- 
| plete the machinery equipment, together with small repair 
| shop. 

The pipe discharge is carried either on floating steel semi- 





into one or more barges, over bulkhead, wall, or bank, or into | elliptical pontoons provided with a hydraulic reaction 


















































Combined action of Cutters and Water-jet 


“Tus Exonmen” Deflector BU 


adjacent waters. The capacity of the dredge shown when 
discharging at water level 400ft. is 5000 cubic yards sand 
per hour; capacity is proportioned to lift above water and 
distance discharged. 


Mocncunts Medbot { Distance 1000ft., with maximum lift about 


85ft. above water. 
” distance = 6000ft. water level. 


Dredges may be readily built with capacity from 100 cubic 

yards to 20,000 cubic yards per hour of solids, sand, &c. 
Working Motions. 

With screws .. 


err 1. Bow first. Hull clearing cut. 
Nolinesoranchors .. .. ; 
Against or with a current .. 2. Stern first. —— bin 
With screws and spuds. No . Bow first. Radial peal Arc 35ft. to 


Stern first. Radial 
lines 250ft. 


Bow or stern lines.. 


Screws contr 
motions.. 


Bow first. 
Stern first. 
Radial cut. 
ing line up to 1250f 

if 8. Bow first. 

Bow and stern linesandside} 9. Stern first. 
lines controlling side lines | Radics wut { 


5. 
6. 
7. Radius = Length of warp- 
t. 


olling side 


10. Radius = bow line. 
11. Radius = stern line. 
With bow and side lines and { 12- Bow first, 

MOE oes los: ak Son, pret pity = 

14. Radial cut. Arc 35ft. to 250ft. 

Straightway cut 33ft. bottom width 
Radial cut. 35ft. to 2000ft. 

15. Rigid ladders dismounted and flexibly -connected suction pipe 
mounted with usual hoods; loading into barges working straightway. 

16. Same as above, but with Bates’ improved water-jet cutters to in- 
crease the percentage of solids, and more than double efficiency of the 
dredge over any other system. 

17. Same as 15, but radially using an anchor and line astern and moved 
in are by bow screw. 

18. Same as 17, but with jet cutter added. 


In this design two cutters are shown with a water-jet device, 
whose office is to undermine and throw the material not 
reached by the cutter blades. This particular arrangement 
is adapted to rapid straightway or radial cuts in a sand or 
light soil. In tenacious soils like clay when using this type 
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deflector for distributing excavated spoil on the sides of the 
cut or in adjacent pools; or it may be carried from the stern 
or from the side amidships directly over a bulkhead or bank 
by cantilever boom or truss, or the shore pontoon may be at 
the end of a pipe line supported by the steel pontoons, The 
outer pontoon is provided with electric hoists for lines and 
controlling the height and inclination of the boom pipe. 

The system above described, which has proved its great 
value in the United States, is peculiarly applicable to the 
improvement of canals and harbours and rivers of Russia 
and Siberia, Argentine, China, and India, in constructing 
irrigating canals, and in reclaiming lands subject to overflow, 
or draining marshes. The maintenance of a low-water 
navigable channel in such rivers as the Volga, Dneiper, Don, 
Amoor, Yellow, and others, would repay the cost many 
thousandfold, by encouraging-~commerce and agriculture, 
increasing the earnings of producers, and enhancing land 
values and the prosperity of cities. Such enormous tools 


| under easy command make possible many beneficial projects 
| for waterways otherwise prohibitory, because of cost of plant 


and time of execution under other systems. One machine 
of the Beta type will perform under water the equivalent of 
the labour of 50,000 men on land. It is the part of the 
wisest statesmanship to use the vast opportunities for 
national good thus afforded. The benefits toa nation from 
the improvement of its rivers and harbours are unquestion- 
able and inestimable. These dredges are the type for the 
maintenance of the harbour approaches of the ports of 
Argentina on the La Plata. 

The following is a synopsis of the recent achievements of 
the U.S. dredger Beta, built by Lindon W. Bates in 1896, and 
operated by an entirely new crew. The volumes of the 
prisms excavated it is not possible to estimate, owing to 
inflow from the sides in a current of 4ft. to 5ft. per second. 
The tests made in January, 1896, show up to 8000 cubic 
yards per hour, discharging 1140ft. distant :— 

The Beta began dredging the Mississippi at Osceola Bar 


& radial cut will be used. If the locality where the dredger | (165) on October 1st. The current at this point crossed the 


is to be used demands a straightway cut in clayey soils the | 
space intermediate can be filled by two more cutter-suctions | 


after the Beta type, which omits the bow screw, or the 
screw may be retained if two cutters are mounted on branches 
of each main-ladder suction. It may be here noted that 


dredges of this type and of the Beta, with full cutter 
battery forward, may be readily designed of any required 
capacity up to 20,000 cubic yards per hour, It is impossible 
by any other system to reach this enormous capacity, together 
with so many alternative methods of operation, and all under 
the easy control of one man in the pilot house, wherein are 
mounted all the valves, levers, signals, electric switches, 





reef at a sharp angle, and prevented the dredge from entering 
in the line of the proposed channel. To obviate this diffi- 
culty the dredger was dropped back from the upper end of 
crossing with pumps and cutters running. Instead of drop- 
ping down for a new cut, as heretofore, the dredging is now 
done both up stream and down. This method saves consider- 
able time, distributes the wear on both sides of the vertical 
journal bearings of the cutter shafts, and the depth of cut made 
down stream is greater than when working up stream with 
cutters lowered to the same depth. The cut at Osceola was 
finished at 7 a.m., October 4th. The total length of cuts 
made was 5660ft., and the actual time of dredging was 633 











—————:1 
hours. This gives an average of 60ft. of cut per hour. w; 


cutters lowered about 44ft. below bed of river. Th — 
depth of material removed is 2ft. The cuts were distributes 


over an area about 1350ft. long and 80ft. to 200ft. wide 

The plant was transferred to Hathaways (102, 9 L) a 
dredging began on October 10th, at 2 p.m., and ountiames 
without stopping or slowing down the pump until 5 a.m 
October 14th, a run of 87 consecutive hours, during which 
the work at this crossing was completed. The total len th 
of cut made was 12,173ft., and the average rate per hour © 
147ft., with cutters lowered to a depth of about 4ft. hein 
the bed of the river. The average depth of materia] removed 
is 1-7ft., the depth of channel being about 275ft. The greatest 
depth of material removed was 3ft. The dredger was moved 
up and down onalternate cuts. It is estimated that 30 hours’ 
time, or 25 per cent., was saved at this crossing by this 
method over the method of dredging upstream only. On 
completion of the work the plant was moved to Cherokeg 
Crossing, 1889, and dredging began at 12 p.m., October 15th 
At 4 p.m., October 19th, dredging operations were suspended 
on account of the rise in the river. The work required at 
this crossing was about two-thirds finished when the dredge 
stopped work. In the shoalest portion of Crossing, the 
depth of material excavated was about 34ft. The "total 
length of cut was 6435ft., and number of hours of actual 
dredging 78}. The average rate per hour was 82ft., with 
cutters lowered 4ft. below the bed of river. The material 
was coarse sand and gravel. 

As the river fell, the plant was moved to Point Pleasant 
and dredging began on October 25th at 1 p.m. Thirteen cuts 
were made, aggregating 9415ft. in cua. The number of 
hours of actual dredging was 109}. The average rate por 
hour was 87ft., with cutters lowered to a depth of about: 5ft, 





below the bed of theriver. The area dredged was about 200ft, 


A Cut through a shoal 





Swain Exc. 


wide, and 1820ft. long. The material was chiefly sand mixed 


| with a small amount of gravel, and occasional mud lumps. 





| Several snags were encountered. 








GERMAN COMPETITION WITH BRITISH MANU- 
FACTURES IN THE NETHERLANDS. 


WE extract the following passages from a report by Mr. W. 
Robinson on German competition with British manufactures 
in the Netherlands, issued by the Foreign-office :— 


“In view of the late and still continued discussion of the 
question as to whether German manufactures are to any 
serious extent ousting those of Great Britain in foreign 
countries, I have thought it of interest to collect such 
evidence as might be obtainable on this point as far as 
concerns the Netherlands, a country in which, from its 
position, the manufacturers of both nations meet upon 
nearly equal terms. The statistics of this country offer 
comparatively little assistance in such an inquiry. With 
respect to goods not subject to import duty, they are entirely 
misleading, since it is well known that large quantities of 
such free goods, though entered in the statistical tables as 
having been imported for home consumption, are really 
transit goods, and do not, therefore, affect the question in 
any way. On the other hand, it is also notorious that in 
most cases the values given by the statistical tables are very 
greatly less than the real figures. This, however, as it has 
affected both countries equally, does not invalidate a com- 
parison between the relative amounts. 

“In the case of many articles Germany has from the first 
held a commanding position, while in others Great Britain 
has always taken the lead, The Netherlands population 1s, 
as a general rule, a well-to-do one, and has always shown & 

reference for quality over cheapness. Hence British manu- 
seat have fairly held their own here in the face of bitter 
competition from a cheaper imitation. German industry 18, 
and always has been, essentially of an imitative character, 
and in many articles the imitation has so constantly —- 
proved that it has reached the excellence of the original. 
But I have found from personal inquiry that in such cases 
the cost has in most instances so far increased with the 
improvement that the price of the improved imitation has 
become as high as that of the original. f 

“ By far thegreater proportion of cheap earthenware goods or 
ordinary household use has always been supplied by ge = 
and by the inland manufacturers of Holland itself. 12° 
importation from Great Britain is confined to the — 
artistic and more expensive wares, which show a modera ; 
but pretty regular increase. In glass there is an insignifican 
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respect of classification appears to be far in advance of 
Great Britain. (4) The existence of the protective system 
in Germany, the invariable tendency of which is to unduly 
depress the prices charged for exported goods, in order to 
maintain a higher range of prices at home. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions o7 our 
correspondents. 





MOMENT OF RESISTANCE. 


S1r,—On reading Mr. Collett’s letter in yourissue of March 12th, 
with reference to the above subject, I failed to altogether under- 
stand the contention he was making; and I would be greatly 
pleased to obtain further explanations from him. 

In the meantime, I may say it appears to me that the expression 
4 fairly well discriminates between the values of different 
ordinary sections, 
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According to these figures the values of the sections sre 
respectively as4: 3: 1°18: 1, while the respectives areas are 
72” 36” 114” 36. 

I think this is about what one might expect. 

The expression for the moment of resistance, as generally under- 
stood, is a deduction of the mathematician, and refers to a 
beam of a purely theoretical character, in which case the formula 
is mathematically correct. Unfortunately the engineer has to deal 
with substances that vary in every respect, and as a consequence 
the figures of the mathematician can only be used with due quali- 
fication. 

We are told that the neutral axis passes through the centre of 
gravity of a section, but I imagine that in practice this is seldom the 
case. If it could be shown that at the moment of rupture of a beam, 
the neutral axis, according to the nature of the material and the 
character of the section, may have moved to a point at some dis- 
tance from the centre of gravity, then all the difficulties connected 
with the use of the present formula could be easily explained. 
Indeed, reliable calculations could be made if the neutral axis 
could be thus fixed with approximate certainty. 

I believe with Mr. Collett that in many instances in practice the 
moment of resistance as obtained from present formula is much 
too small. 

I imagine that the methods of Mr. Wells would be reliable only 
when a constant of rupture was used suitable for the section 
under consideration, Perhaps some of your readers have opinions 
on this point. 


Southsea, March 23rd. CHARLES L, SMITH. 





Sir,—As Mr. C, B, Collett does not seem yet to have had his 
queries answered in a satisfactory manner, might I make an 
endeavour to assist him? The opening words of Sir Benjamin 
Baker’s paper on ‘‘ Beams” run as follows: ‘‘ The theory of trans- 
verse stress has engaged the attention of mathematicians for many 
years, and certain hypotheses have been and still are generally 
accepted, although every practical engineer knows that in the 
majority of cases the calculated results based upon these hypo- 
theses are widely at variance with those obtained ie experiment.” 
That was seventeen years ago. Now, I think it is well established 
to-day that the ordinary theory of bending does give results in 
fair accordance with experiment, for engineering purposes. 

The two chief hypotheses of the ordinary theory of bending— 
also called the Bernouilli-Eulerian, or by some the Navier’schen 
theory—are the linearity of the stress strain relations and the 
constancy of the modulus with varying stresses. Within the 
elastic limit, if there is one, the strain for many materials increases 
in direct ratio to the stress, and the modulus is constant, and only 
in these cases can the ordinary theory be applied. The breaking 
strength of beams cannot, therefore, be obtained from the theory, 
nor probably can the strength—not breaking—of cast iron be 
obtained exactly or as near to reality as that of steel and wrought 
iron, as it has no limit of proportionality (Proportionalititsgrenze), 
See ‘ Bach’ ‘‘ Lehre von der Elasticitiit, &c.” 

It must be kept in mind that the elastic limit has nothing to do 
with the yield point. 

Records of experiments are to be found in the ‘‘ Minutes” of the 
Institution of Civil Engineers, giving deflections agreeing with 
calculation fairly well. 

Professor Williamson in his work on elasticity gives the 
results of experiments made on a flat steel bar used as 
a continuous beam, where the weighed or measured re- 
actions differed from the calculated reactions by about 1 per 
cent. This is surely near enough. In the same work also an 
account is given of Professor K. Pearson’s investigations into the 
theory of bending,* the general conclusions being as follows :— 

(1) All the ,theoretical assumptions on which the Bernouilli- 
Eulerian theory of beams is based are, in the exact sense, false. 
The cross sections are distorted ; there is no true ‘ neutral axis,” 
and the curvature does not vary as the bending moment. 

(2) But if the true theory of the beam be worked out, then the 
results of the Bernouilli-Eulerian theory will be found to give fairly 
approximate formule for the stress and strain of such beams as 
occur in ordinary practice. 

Now to turn to another source of information, a pamphlet by 
Professor Robert Land, Constantinople. Referring to some ex- 
periments, he says that the moduli of elasticity calculated from 
the stretch experiments were always higher than those calculated 
from bending experiments on the same material. Butif the influence 
of the shear be taken into account, which raises the moduli derived 
from bending experiments, the results of both methods correspond 
very satisfactorily according to the degree of accuracy in carrying 
out the experiment. 

Sir Benjamin Baker’s paper is extremely valuable, but there are 
some difficulties in it. On page 256 he says that in a rail tested as 
a beam ‘*the maximum deflection within the elastic limit is greater 
than theory would indicate by an amount varying from 5 per cent. 
to 50 per cent.” For this, either the ordinary theory is entirely 
inapplicable within the elastic limit, or the elastic limit of tension 
and compression is higher in a bending experiment than in a 
stretch experiment, which is improbable, or a possible explanation 
is that the definition of elastic limit prevailing then was not so 
strict asnow. Thisideais supported by the fact that Sir Benjamin 





. ***On the Flexure of Heavy Beams subjected to continuous Systems of 
0 


ad.” —Quarterly Journal of Mathematics, 1889. 


Baker gives values of 12 tons elastic limit for iron, and for steel 
from 15 to 164 tons per square inch. Bauschinger’s value of the 
‘natural ” elastic limit for iron is 84 tons—see Engineering, 7th 
August, 1891. 

It is also doubtful if the same method as proposed in the paper 
on ‘‘ Beams ” can be applied to obtain both ultimate loads (p, 259, 
1, 15) and loads required to just produce set (p. 260, 1. 8). 

It seems then that the safest and most rational method to design 
a beam is to fix first what actual stress is allowable in the given 
material in the given circumstances, and then to calculate from 
that stress the dimensions of the beam by the ordinary theory of 
bending. The moment of resistance in Mr. Collett’s example 
would be 144 for this method. 

As to the influence of shear on the deflection of beams, it must 
be remembered that Rankine’s result of less than 2 per cent. applies 
to rectangular beams, and it has been shown that for ordinary 
small flanged beams the deflection due to shear may be 10 percent, 
of the total deflection. JAS, GILCHRIST, 

Manchester, March 20th. 





Str,—Referring to the letter from Mr. C. B. Collett on the above 
subject published in your issue of March 12th, I would call your 
correspondent’s attention towhat Professor Claxton Fiddler says in 
his book on ‘‘ Bridge Construction” with reference to the point at 
issue. (See page 29 and following) :— 

After quoting the formula M = if, he says :—‘‘ If we assume 


that the girder will break when the tensile stress in the extreme 
fibre is equal to the ultimate strength of the material, and if on 
this assumption we calculate the breaking weight by means of the 
above formula, we shall find the result to disagree with experiment, 
exactly as in the case of the rectangular beam. But the extent of 
the disagreement will depend upon the thickness of the web. The 
thicker the web the greater is the error; but if the web is made 
very thin the error becomes very slight, and it vanishes altogether 
when the girder is made without any web, as it may be if lattice 
bracing is used in place of it.” This shows that Professor Fiddler 
was fully alive to the discrepancy between the result obtained by 
means of the formula and that obtained by experiment, 

I will now refer to a rather valuable paper on ‘‘ Experiments on 
the Relative Strength of Cast Iron Beams,” by Messrs. E. C. de 
Segundo and Leslie S. Robinson, printed in the ‘‘ Minutes of Pro- 
ceedings” of the Institution of Civil Engineers, vol. lxxxvi., page 
235 and following. I will first take the case of two rectangular 
beamsexperimented upon, they were 2'93in. by 0‘9in., and hada value 
Z = 1°287in. square inches, and when supported on a span of 20in. 
with greatest depth vertical broke with a mean load in the centre 
of 4°82 tons; and with the least dimension vertical the mean 
breaking load in centre was 1°5 ton and Z = 0°395in. square 
inches. There were also tensile tests taken on pieces of the same 
material as the beams, the mean breaking stress being 11°06 tons 
per square inch. Both the test pieces and the beams referred to 
had the skin removed by machining, so that they were practically 
under identical conditions for testing. 

Let (x) represent the factor by which the calculated value of (Z) 
must be multiplied by, so that with the given stress the true 
breaking load at centre may be obtained. 

Then in the one case, we have 

‘2x2 = 1:287 x «x 11°06; 
whence iia, sad 
"82x § : 
“4 x 1287 x 11°06 — 
And in the other case we have 
1Sx® = 0°305"x x x 11°06; 





whence —— 
5 x : 
7 = 03 x es = 17 

From this it will be seen that the calculated resistance is increased 
about 70 percent., which agrees with the result obtained according 
to Sir Benjamin Baker and quoted by your correspondent, 

Again, referring to the preceding paper, cast iron girders of 
double tee section were experimented upon. They were tested 
under the same conditions as the rectangular beams, viz., with the 
web vertical and with the flanges vertical; the respective mean 
values of (Z) being 2 °635 and 1 ‘0575in. square inches. In both cases 
they were machined, and broke with mean loads of 7°37 and 
2795 tons respectively. 

Proceeding in the same manner as in the case of_the rectangular 
beams, we have when the web was vertical 


= 20 — 2-635 x x x 11°06; 
whence 5 9 
at 7°37 x 2 ee 
*=s@xiiwxa | 


which shows that the calculated resistance is increased about 

26 od cent. for this section when placed as stated. 

When the flanges were vertical, we have 

— 20 — 10575 x x x 11°06; 

whence 

he 2°795 x 20 _ 
4 x 1°0575 x 11°06 

This shows an increase of the calculated resistance of about 19 per 


cent. 
The values of (x) which we have obtained above is really the 


ratio 


= 1°19. 


_ breaking stress from beam or girder 
breaking stress from test-piece 

The authors of the before-mentioned paper refer to this as 
follows :—‘' Now, of course, the question arises, does this abnormal 
stress really exist in the outer fibre, or is it only an inaccurate 
result brought about by mathematical reasoning based on insuffi- 
cient premises /” 

‘Tf the assumptions are not of themselves sufficiently incorrect to 
account for so large a discrepancy as is sometimes exhibited—and 
itis probable that the authors are justified in taking this view—the 
cause of this discrepancy must be sought in the existence of other 
sources of strength left out of account in the ordinary calculations, 
and in the fact that the tensile modulus of cast iron decreases as 
the stress increases. The tendency of these results is to show that 
this discrepancy decreases as the stiffness increases, that is, those 
sections which were relatively the stiffest show the least ratio 0” 
—#6 being identical with z in the ———s calculations. The 
authors have plotted the values of this ratio in the paper referred 
to, for a number of different sections, which shows that these 
sources of strength, and the relative stiffness or the deflection, are 
functionally connected. I trust the above may be of interest to 
your correspondent. 
London, March 17th, 





Epwarpb J. M. Davies, 





Sir,—Supplemental to what I have already written you on the 
above subject, I should like to ca!l Mr. Collett’s attention to what 
Professor Rankine says on the point in discussion, which shows 
that he was well aware of the difference in the results obtained by 
calculation in comparison with those as the result of experiment, 

In ‘‘ Applied Mechanics,” page 316, after quoting the formula 


Mo=mWi= J I Professor Rankine writes:—‘' When the break- 
ing load is in question the coefficient f is what is called the modulus 


of rupture of the material. It does not always agree with the 
resistance of the same material to direct crushing or direct tearing, 








but has a special value, which can be found by experiments on 


—————— 
cross-breaking only. One of the causes of this phe : 
probably the fact, already stated in Article 257, that the ream 
of a material to a direct stress is increased by preventin - 
diminishing the alteration of its transverse dimensions : © | 
another cause may be the fact that the strength of wo Bh 
metal, especially when cast, is greater in the external layer of 
skin, than in the interior of the mass. When a bar is directly 
torn asunder the strength indicated is that of the weakest part ; 
the mass, which is in the centre; when it is broken across tb 
strength indicated is that either of the skin, which is the stron, " 
part, or of some part near the skin.” Bes 

At the end of the work referred to a table is given of th 
resistance of materials to breaking across. It gives the values f 
the modulus of rupture, being that for which the coefficient f— 
ie in the preceding formula— stands, when m W | ig the 

reaking moment. 

Again, in Article 297, page 318 of this same work, Prof, Rankine 
refers to experiments made by Mr. Hodgkinson and Mr, W, 4 
Barlow with respect to this question, As far as the latter's 
experiments went, they agreed with the following empirical 
formula :— = 


f=fotfi- i 


where f is the modulus of rupture of the beam in question, 7, the 
direct tenacity of the iron of which it is made, /; a coeificient 


determined empirically, and the ratio which the depth of solid 


h 


metal H in the cross section of the beam or girder bears to the 
total depth of section 4. The following were the values of the 
constants for the cast iron experimented on :— 
Direct tenacity, fo = 18,750 lbs, per square inch, 
1 = 23,000 lbs. per square inch, 
= 1} f> nearly. 
el eg are put forward to account for these discrepancies 
one of them being that the strength of a metal bar, and especially 
in the case of cast iron, is greatest at the skin, and decreased 
towards the interior ; that the tenacity f, is that for the interior: 
that the modulus of rupture of a solid rectangular beam f, + s 
is the tenacity of the skin, and that the modulus of rupture of mh 
openwork beam is the tenacity at a distance from the skin 
depending on the form of section. 
apologise for writing further on this subject, but thought that 
possibly these remarks of Prof. Rankine may have escaped the 
notice of your correspondent, since in his first letter he quotes both 
the last-mentioned gentleman and Prof. Fiddler in connection with 


the formula Z = i by means of which he obtained the value 
180 _ 26 for the section given, as compared with Sir Benjamin 


Baker’s formula, which gave 44 ‘8. 
Reference is also made to the same subject in the same strain as 
26 preceding in Rankine’s ‘‘ Civil Engineering,” pages 252 and 


s DWARD J. M, Davis, 
24, Harrington-square, London, N.W., March 19th, 





Str,—May I be permitted to say a few words on the calculation 
of beam sections and the breaking stren of beams generally, 
although my remarks have small direct relation to the moment of 
resistance, at least in the sense in which the words are used by 
your other correspondents, 

In all cases of ere time 
indeed we have an extremely brittle material to use. 
seems to me to be overlooked by all writers on the subject. In the 
testing machine we see that tough materials like low steel draw 
out slowly step by step, and it is quite well known that the ulti- 
mate limit of stretch is not obtained all at once, a period varying 
from seconds to hours being needed. The classical experiments 
of Tresca are conclusive. Suppose a beam to be severed in two, 
A Aj; on the lower 
flange we put a strap 
B. Between the top 
edges we put a wedge 
C. The load is put 
on as shown by the 
arrows, Now this 
girder will give way 
in two places, the 
wedge will compress, 
and the strap will 
< stretch. This is a 

very simple case. 

In practice with a 
rectangular beam, instead of one strap B we may regard the 
whole beam as divided into horizontal layers, as shown by 
the dotted lines. Now, when this girder is loaded the 
lowest section is most stressed, and until stretching has taken 
place, the next section above is not fully stressed, and so on, In 
large girders this is of small consequence, because the conditions 
are nearly as in my sketch, the material being concentrated in 
the top and bottom flanges, but in emall beams the case is quite 
different, especially with mild steels with great coefficients of 
elongation. 


This is, I think, the reason why the practical results obtained 
with the smaller class of beams, such as joists, do not coincide 
with the results of calculation. Some experiments I have carried 
out, indeed, show the most anomalous results, the softer —< 
slowly giving way under a load which the harder steels — 
quite well. No difference is apparent when the load is rapidly 
put on and taken off. : 

I do not know whether I have made my meaning clear or _ 
Perhaps I may be better understood if any one interested wi 
take a strip of lead, set it on edge on two supports, and load ir 
I have found the soft steel beam yield and bend and then stan 
the load, just because more sectional area was brought into 
action; but the bent beam is useless, In making guns the outer 
rings are put in initial tension. In the same way the lower fibres 
of the girder ought to be in initial tension. A BUILDER. 

Birmingham, March 22nd. 


lays an important element, unless 
if i This fact 














FREE TRADE AND NO TRADE. 
his 


Sm,—May I be allowed once more to ask the meaning of - 
heading, now, I es twenty years old at the very least ! a 
twenty years to my knowledge this sort of thing has been _ 
and to-day the position of I do not know how many trades is * ’ 
in spite mJ a vastly increased population, their increase is limite A y 
the impossibility of finding more workmen. Complaint is menes . 
our increased imports represent so re | millions putinto the poc . 
of foreign producers, A walk through the streets of London hae 
show that they actually are an enormous addition to the wealth o! 
the inhabitants of this country, whose industry is rewarded = = 
abundance of necessaries, luxuries, and enjoyments never be 
approached. Is it not also a pity that Mr. Williamson - r 
have put 531 people to the trouble of answering a question be ne 
is to be found answered in any careful discussion of the inci - 
of taxation ? Ww. A. 5. Be 
March 22nd. 


(For continuation of Letters see page 326.) 








to 
Works.—We are requested 

-street, Glasgow, 
cted as their 


DENNY AND DuNIPACE SEWAGE 
state that Messrs, Kyle, Dennison and Frew, Hope 
were the engineers for the work, Mr. Ferguson a 





assistant. 
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JAPANESE BATTLESHIP FUJI 
CONSTRUCTED BY THE THAMES IRONWORKS AND SHIPBUILDING COMPANY, BLACKWALL 
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THE NEW JAPANESE BATTLESHIPS. 

Ir may not be known to all readers of THe ENGINEER 
that it is within the lifetime of the present generation, or 
the last quarter of a century, that the Empire of Japan— 
the “ Island Kingdom ”—has placed itself, by the marvellous 
energy of its rulers and people, well within the first ranks of 
the Great Powers of the civilised world; that prior to the 
year 1875 none of the fighting ships which now constitute 
its admirably organised navy had any existence; and that 


even now it does not possess within that navy, until com- | 


pleted, a vessel of the type known to European nations as a 
battleship.” 

To Japan, therefore, whose empire consists of upwards of 
a thousand islands, and whose position in the Pacific is 
analogous to our own in Europe, superiority over her enemies 
on the seas in war would become a first consideration, and to 
this end her rulers have for years past strained every 
resource and availed themselves of every possible help— by 
the European education of her officers in naval and other 
matters—to enable a strong navy to be created. 

In view of this purpose, the Japanese Government origi- 
nated an inquiry some thirteen years ago—through Admiral 
Ito, the commander of the Japanese fleet in the late war 
with China—for the construction of two powerful armour- 
clads of a type similar to, but an improvement upon, our own 
Collingwood—of the Admiral class—as the vessels were to 
carry @ heavy armament. A Commission was subsequently 
appointed, composed of two Japanese naval officers—-Captain 
Yendo, Naval Attaché to the Imperial Japanese Legation, 
and Lieutenant Yamanoutche—and two members of the 
Naval Construction Department, Commanders Miyrabara and 
Takayama, the former of whom received his technical 
training in our own Naval College at Greenwich, and the 
latter at the Polytechnic School in France. This Commis- 
sion visited the most important shipbuilding establishments 
in this country, on the Continent, and in America, the 
results of its inquiries and report being that it was at length 
decided to place the orders for the building of both vessels in 
this country, one being given to the Thames Ironworks and 
Shipbuilding Company, of Blackwall, London, and the 
second to Messrs. Sir W. Armstrong and Co., of Elswick-on- 
Tyne. It may here be noted that although great pressure 
was brought to bear on the Japanese authorities in Tokio— 
who had had great experience in warship construction in 
both England and France—to permit other firms to compete 
for the construction of these vessels, only the two above men- 
tioned were invited to tender. 

The vessel built by the Thames Ironworks Company was 
successfully launched from their shipyard at Blackwall on 
the 3lst of last March, and named the Fuji—or the Peerless 
—the original intention to name her the Fuji Yama, after a 
celebrated mountain in Japan, having been abandoned. As 
the Fuji is, without exception, the largest and finest warship 


ever built on the Thames, and as only brief references to her | 
ammunition for serving the guns in the barbettes, battery, 


until her completion have been made in our pages, the follow- 
ing general description of the vessel from our own observation 
ca while building will be of interest to our readers. 

h be Principal dimensions of this fine ship, which, as we 
Brit ne 18 an improvement upon the Admiral class of the 
F rye Navy, she having an additional deck forward and aft 
vidi € citadel, giving 8ft. more height of freeboard and pro- 
ae excellent quarters for officers and crew well above 
374 ry be: as follows : — Length between_perpendiculars, 
de et ength over all, 406ft. 6in.; moulded breadth, 73ft.; 
bf i to top of keel-plate, 44ft. 9in.; mean water draught, 

Sh 3in.; and displacement, 12,450 tons. 

b ; © was designed by Mr.G.C. Mackrow, Naval Architect to the 
pe _ Ironworks Company—who has had a very lengthened 
aan in such work—and her keel-plate laid on Sep- 
ri owed rH 1894, The time for her completion was originally 
bs wae : een five oye from the date of signing the contract 

is - ruction, but the war with China having broken out, 

Th > subsequently shortened to thirty-three months. 

€ Fuji is constructed on the bracketed frame system, 








with wing passages on each of her sides for coal stowage if 


required. She has a cellular double bottom, and is of steel | 
throughout, her ram, stem, stern, and rudder posts with | 
Bilge | 
|in each after one. 
wide, are fitted on both her sides for about half her length. | 
The side armour consists of two belts of Harveyed steel | 
| substantial way as those supplied by their makers to the 
| British Admiralty. 


propeller shaft brackets, being malleable steel castings. 
keels to counteract any rolling tendency, about 2ft. Gin. 


armour plate extending for 226ft. of her length amidships, 
the lower belt being 8ft. wide—5ft. below and 3ft. above the 
load water-line—18in. thick at the middle and 14in. at the 


corrugated furnaces, and designed for a working pressure of 
155 lb. per square inch. The boilers are placed in four 
separate water-tight boiler-rooms—two on each side of the 
ship—three being fitted in each forward boiler-room, and two 
Simplicity of design is the prevailing 
feature in the propelling engines of the Fuji, the whole of the 
working parts being very accessible and fitted in the same 


With the one exception of having a piston 
stroke of 3ft. 9in. instead of 4ft. 3in., they are identical with 


ends, and the upper belt—for the protection of the citadel | the engines fitted by the same firm on board the British 


or gun battery—7ft. wide and 4in. thick, both belts being 


| backed with teak, to which they are substantially bolted, bring- 
| ing up the thickness of the ship’s sides at these parts to 22in. 


The Fuji has four principal decks, viz., main, protective, 
upper, and lower decks. The protective deck, which is of 
steel 2hin. thick in the middle, is at the level of the top of 
the lower armour belt, and is flat athwartships for the length 
of that belt; at its ends it is continued at a lower level both 
forward and aft, terminating at the bow in a powerful ram. 
The battery or citadel, whose length equals that of the main 


armour belt, and whose sides protect the whole of the machi- | 


nery space, has built at both of its ends a barbette of the 
usual pear-shaped form in plan, armoured with Harveyed 
steel plate, which is 14in. thick between the main and upper 
deck and Yin. thick down to the protective deck, on which it 
stands. To protect the guns in the battery from a raking 
fire, screens of 6in. steel armour run across the ship at both 
its ends on the main and lower decks. 


plated with 14in. Harveyed steel, and in a similar position 


|on the aft barbette a director tower, having 3in. armour of 


the same material. 
The armament of the Fuji, the whole of which has been 


supplied by Messrs. Sir W. Armstrong and Co., of Elswick, | 
consists of two 12in. breech-loading 49-ton wire guns, 40 cali- | 
bres in length, in each barbette; six 6in. quick-firing guns, | 


three on each side, also 40 calibres long, on the upper deck, 


protected by heavy steel shields; four 6in. similar guns, two | 


on each side in casemates, protected with 6in. nickel steel 
armour, on the main deck; twenty 3-pounder Hotchkiss 
quick-firing guns distributed on main deck, bulwarks, and 


bridges; and four similar 24-pounder guns placed in the tops. | 


The 12in. or barbette guns, the height of whose muzzles 
above the load-water line is 25ft., have an arc of fire of 
240 deg.; the two forward and two aft 6in. guns of 150 deg., or 


| 90 deg. before and 60 deg. abaft the beam; and the two 6in. 


guns amidships an arc of 120 deg., or 60 deg. before and 
60 deg. abaft the beam. The casemates for the 6in. guns in 
the battery are made water-tight with hinged doors, and have 
6in. nickel armour on their fronts and 2in. steel plating at 


| their backs, giving great protection to the gun crew from 


splinters or other débris. 
In addition to the gun armament, there are five 18in. 
torpedo tubes, orie above water and four submerged. The 


&c., is stored in magazines and shell rooms located on the 
platform deck in the lower part of the ship, forward of the 
boiler-rooms and aft of the engine-rooms. Vertical armoured 
hoists or shafts lead up from them to. the interior of the 
barbettes at the rear or breech ends of the heavy guns, and 
connecting these hoists at the level of the lower deck and on 
either side of the ship are ammunition passages—with 
separate hoists—for serving with ammunition the 6in. guns 
in the battery on the main and upper decks. 

The propelling machinery of the Fuji has been supplied 
and fitted by Messrs. Humphrys, Tennant and Co., of 
Deptford, the same firm who engined the now famous cruiser 
Yoshino, which figured so lately in the Japanese and China 
war. It consists of two independent sets—in separate engine- 
rooms—of that firm’s well-known type of three cylinder triple- 
expansion screw engines. They are designed to develope 
14,000 indicated horse-power on trial with moderate forced 
draught to the boilers, which are of the ordinary cylindrical 
marine type, ten in number, single-ended, each having four 


Over the rear end of | 
the forward barbette there is an armoured conning tower | 











| first-class battleship Prince George, lately completed at 


Chatham, and fully illustrated in our special issue of 
December 18th last. 

To those of our readers who may not be possessors of that 
copy of our journal, we may here repeat the leading parti- 
culars of the engines. The diameters of the cylinders are 
40in., 59in., and 88in. for high, intermediate, and low-pres- 
sure respectively, with a piston stroke of 45in, The crank 
shafts, which are in three parts and interchangeable, are of 
hollow steel, 153in. in diameter in the bearings, with crank 
pins 16}in. diameter and 18in. long. The tunnel and stern 
shafting is also of hollow steel, the former being 147in., and 
the latter 153in. diameter. Each set of engines drives a four- 
bladed screw propeller 17ft. 6in. diameter and 19ft. pitch. The 
engine cylinders are each supported by two forged steel 


' columns on the front or starting side of the engines, and at 
| the back by cast steel frames of box form, which carry the 


piston-rod guide bars. Each engine has one air pump 18in. 
diameter, driven off the low-pressure cylinder crosshead. There 
are two main condensers with a total cooling surface of 
13,500 square feet, the circulating water for which is supplied 
by four centrifugal pumps having impellers 3ft. 10in. diameter, 
each capable of delivering 1200 tons of water per hour, and 
so arranged as to clear the ship of water in case of flooding 
or other emergency. Between the two main engine-rooms 
of the ship, which have each a separate fore-and-aft water- 
tight bulkhead amidships, there is a space about 9ft. in 
width, which is utilised for engineers’ workshops and store- 
rooms. The coal-bunker capacity provided in the ship is 


| equal to 1200 tons, but at her normal load draught 700 tons 


only are carried. The coal protection in the side bunkers, 
which extend the whole length of the machinery space, 
averages about 10ft. in thickness. 

Accommodation for the executive officers of the Fuji, which 
is intended for a flagship, is provided on the main deck, the 
admiral’s quarters being at the extreme after end, his saloon, 
which is a capacious apartment—30ft. athwartships by 15ft. 
fore and aft—looking out on to the stern gallery or walk. 
Forward of this saloon are the ward and dining-rooms, the 
latter being 25ft. fore and aft, and 34ft. broad; and still 
further forward, on either side of the ship, are the officers’ 
cabins. In connection with the fitting of these apartments, 
and in consequence of the disastrous effects of shell fire from 
machine guns, as evidenced in the late war with China, all 
woodwork is substituted, wherever possible, by steel or other 
metal. The bulkheads dividing the officers’ cabins are of 
corrugated galvanised sheet steel, the panelling being 
japanned in colours, which was done by native artists. The 
crew are berthed in the fore part of the ship, there being mess 
accommodation for the entire ship’s company—about 600 
men—at one sittings 

The Fuji has two military masts with two topsto each, the 
lower ones being for fighting purposes, and the upper ones for 
search-lights and signalling. She has also two funnels. The 
masts are fitted with steel derricks for lifting in and out the 
heavy boats. Thirteen boats in all will be carried, and will 
include two 56ft. torpedo vidette boats of British Admiralty 
type, a 42ft. steam launch, a 30ft. steam pinnace, two 30ft. 
cutters, a 28ft. life cutter, a S0ft. and a 27ft. gig, with 
a 27ft. lifeboat, a dingey, and a Balsa life raft. The 
vidette boats are fitted to carry two fish torpedoes in dropping 
gear, and a 24-pounder Hotchkiss gun in the bow. The 42ft. 
launch, the 32ft. pinnace, and each of the 30ft. cutters, also 
carry 8 24-pounder Hotchkiss gun in the bow. 
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The ship is lighted throughout by electricity, and the light 
installation, which has been fitted by the Thames Ironworks 
Company, under the supervision of Mr. Grove, the com- 
pany’s electrician, consists of five electric search-lights, fitted 
with projectors 24in. diameter and Mangin mirrors. There 
are three dynamos—with their driving engines—each of 
40 ampéres and 80 volts, of the direct current type and self- 
regulating. About 700 incandescent lamps are used in 
lighting the ship. 

The steering of the Fuji is effected by means of Cameron’s 
patent self-regulating steering gear, which is one of that class in 
which gradually increasing leverage over the rudder is obtained, 
as it is moved from amidships to hard over on either side of 
the vessel, by a simple combination of levers and rods. The 
steering engine for working this gear—made by Messrs. 
Davis and Co., of London—is located in the steering com- 
partment, under the after flat, and is controlled from five 
different stations in the ship, viz., flying bridge, the forward 
conning, and after director towers, the under deck, station 
forward, and the steering compartment. The steering 
engine is of sufficient power with this gear to put the helm 
from hard over to hard over, in fifteen seconds, with the ship 
going at full speed, instead of thirty, the specified time. 
The controlling of the steering gear from the different 
stations is maintained by means of hydraulic telemotors of 
Messrs. Brown Bros.’, of Rosebank Ironworks, Edinburgh, 
patented design, the principle of construction and action of 
which was fully described and illustrated in our special issue 
of December 18th, 1896. 

For mooring purposes, the ship is supplied with four of 
Inglefield’s latest improved anchors, each weighing about six 
tons, together with several smaller ones of Admiralty pattern. 
The anchor gear is of Messrs. Harfield and Co.’s manufacture, 
and consists of steam capstans, &c., suitable for 2gin. cables, 
and capable of being worked by hand power if necessary. 
Messrs. Davis and Co. supply the boat-hoisting steam winches 
used in connection with the special derricks fitted for lifting 
the heavy boats. These winches have been tested to lift 
a dead weight of 17 tons at 30ft. a minute; their main 
gearing wheels have gun-metal worm rims, with machine cut 
teeth, and driven by wrought steel worms. 

The ship throughout is well and substantially built, great 
care having been taken during her construction to ensure 
good workmanship. This is more particularly to be observed 
in the way the plates of her armour belting have been fitted 
to her sides, their butt joints being hardly perceptible, and 
the fairing of their outside surfaces being as true as in the 
best class of mail steamship work. The internal fitting of 
the ship shows the same good feature, everything being of a 
substantial character and well executed, simplicity of design 
and fitness of purpose being observable in every direction. 

As the Fuji is the heaviest vessel of her class ever sent 
afloat from a building slip in any dockyard, her weight on 
the ways being nearly 7500 tons, and her length over all some 
412ft., some facts in connection with her launch will, we 
think, be interesting. She being some 2000 tons heavier than 
the latest battleship—the Victorious, launched at Chatham 
Dockyard—very substantial launching ways and cradle had 
to be provided. The sliding ground ways used—made of 
pitch pine, faced with American elm—were 300ft. and 400ft. 
long respectively, and their declivity jZin. per foot. The 
cradle which carried the ship down to the water weighed 
280 tons, and as the vessel alone was 7500 tons without cables 
or hawsers, there would be 8000 tons of dead weight on the 
ground ways—or about 24 toms pressure per square foot of 
surface—which served the purpose of rails over which this 
great superincumbent weight had to be guided and transferred 
to the water. For the lubrication of the sliding surfaces of 
the ways nearly six tons of tallow, oil, &c., had to be provided. 
The launch of this fine ship was in every sense a great success, 
as she took the water without the slightest hitch—a feat which 
has seldom, if ever before, been achieved with so heavy a 
vessel in this or any other country, the responsibilities attend- 
ing it being enormously increased by the extreme narrowness 
of Bow Creek (which is not more than 200ft. wide at the end 
of the launching slipway), into which the ship had to be 
safely floated. In addition to the anxieties attendant upon 
the launching, great expense had to be incurred in effecting 
it, the materials, labour, &c., bringing the cost of the 
operation up to £3500. 

That the launch of such a magnificent ship as the Fuji 
was an event of no little interest was evidenced by the many 
thousands of spectators who witnessed it. The ceremony of 
naming the vessel was somewhat unusual and interesting, as 
it differed from that observed in connection with the launch 
of British ships. Instead of the usual religious service as in 
their case, when the time, and with it the tide, came for 
releasing the ship, the officiating lady—the wife of his Excel- 
lency the Japanese Minister—severed by a cut with a silver 
knife—in place of a mallet and chisel—the silk-bound cord to 
which are attached the weights which, in falling, knock away 
the dog-shores holding the ship; and as soon as the vessel 
began to move down the ways—which she did on a slight 
application of the hydraulic power provided—a number of 
pigeons were released from a gaily-decked melon-shaped cage 
suspended over the prow of the vessel, and with them a cloud 
of red and white papers, which dispersed whithersoever the 
breeze bore them. The time occupied in the vessel taking the 
water, which she did majestically, gracefully, and safely, was 
little more than a minute from the start, and when fairly 
afloat in the Creek she was taken to where she has been 
finally completed, viz., the Victoria Docks. As the Fuji is 
designed for service ‘at home,” in and around the “‘ Empire 
of the Rising Sun,” and not to carry the Imperial flag to 
distant quarters of the globe, as required by the naval vessels 
of the British Empire, the attempt to embody in her all the 
essentials of offensive and defensive power have been made 
possible only by the decrease of coal-carrying capacity. 

Prior to the removal of the vessel from the Victoria Docks, 
where sie had been advanced to the trial stage of completion, 
she underwent the process of “‘ heeling” for the purpose of 
determining practically the position of her centre of gravity 
and height of metacentre. To effect this, a dozen heavy mill 
rolls, weighing 10 tons each, were utilised as the shifting 
weights necessary for the purpose. These being round, were 
readily transferred from side to side of the ship on baulks of 
timber laid across her deck, angle bars on the baulks doing duty 
as guide rails. In this way there was effected in a couple of 
hours what would have required a day to accomplish had 
pig ballast been used. The effect of this “ heeling” process 
proved the accuracy of the original calculations made, to 
within -05 of an inch, as these gave 3°53ft. as themetacentric 
height, while that found by experiment was 3:48ft. The ship 


has a complement of officers and men to the number of 600, 
made up of 1 admiral, 36 officers, 15 midshipmen, 17 warrant 


Clement Mackrow, the son of her designer, Captains Taka- 


inspectors, the former of the ship construction and the latter 
of the propelling and other machinery, armour plates, &c. 


Tt was originally intended that the 
trial of this fine ship should take place on the 4th of 
the present month, but a very heavy gale prevailing 
on the previous day, she was unable to leave the Royal 
Albert Dock as intended. Last 
having been dry docked at Chatham, to have her bottom 
painted, and remains of launching gear removed, the whole of 
her steam trials were very successfully completed. A very 
satisfactory preliminary run to test connections, to see that 
all was in order, was madeon Thursday last. 
official trial for six hours’ steaming over a ten-knot course 
with open stokeholds gave the following mean results. 


of 27-75in. in the port and 28-3in. in starboard condensers, the 


forced draught, the ship being downto her deep load water-line 

or a mean of 26ft. 3in.—having 734 tons of water ballast on 
board to compensate for the deficient weight of armament, 
&c., not yet on board, the mean results attained with steam 
of 1521b. pressure per square inch maintained with 14in. air 
pressure in the stokeholds, and the port and starboard engines 
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making 120 and 120°3 revolutions a minute respectively (the 
corresponding vacuum being 27-3in. and 28in.), the power 
developed by them was 14,100 indicated horse, and the speed 
attained by the ship 18°5 knots an hour. On the completion 
of this trial some turning movements were gone through, 
which were highly successful, the ship’s helm being put from 
hard over to hard over, while at full speed, in fifteen seconds, 
a result never before attained with any battleship. 

The steam trials of the Fuji (which were attended by his 
Excellency the Japanese Minister, Mr. A. F. Hills, the 
chairman of the Thames Ironworks Company; Captains 
Yendo, Naval Attaché; Miyabara, of the Japanese Naval 
Commission ; Miura, of the Fuji; Messrs. G. C. Mackrow and 
Clement Mackrow, with Mr. Robert Humphrys, represent- 
ing the engineer contractors, and many others), which have | 
been highly successful, and given every satisfaction to the 
Japanese officials, will help to maintain and increase the 
reputation for excellence of design and construction which 
her builders and engineers have so long enjoyed. | 
The ship is now in the Tilbury Docks ready for sea, waiting | 
only the completion of her armament and firing trials, which | 
latter should have been carried out at the same time as the | 
speed trials; but it is feared that the strike of engineers on 
the Tyne will further increase the delay in her departure, to | 
the great annoyance and vexation of the Japanese officials, 
who are anxious to have the ship in Japanese waters. 


| 
| 








Ir is understood that it will be some months before 
the Royal Commission on Electrical Communication with Light- 
houses and Light-Vessels is able to enter upon the consideration of 
its final report. In May last an interim report was issued, in | 
which, as was noted here, it was stated that the cables to light- | 
vessels did not answer well, and it was added that experiments 
were being made with a system of communication by induction, 
which the commissioners hoped would solve the difficulty. This | 
expectation has not been realised, and arrangements have had to | 
be made for a series of further experiments in order to try alterna- 

tive schemes, For these experiments fine weather, such as may 

be expected in the summer months, is necessary, and the com- 





officers, 115 petty officers, and a crew of 416. The Fuji has 
been built under the immediate superintendence of Mr. 





missioners have decided to postpone the consideration of their | 
final report for six months, 


yama and Miyabara, of the Imperial Japanese Navy, acting as | 


preliminary | 


week, however, after | 


The first day’s | 


With | 
steam at a pressure of 150 lb. per square inch, and a vacuum | 


port and starboard engines, with 108 and 109°3 revolutions per | 
minute respectively, developed 10,200 indicated horse-power | 
collectively, and gave the ship a speed of 16-8 knots per hour. | 
On the second day’s trial, which was a full power one, under | 





KIRCHNER’S MORTISING AND BOR 


' somewhat like the Blake machines. 


——————— 
BUILDING TRADES EXHIBITION, 


Tue above Exhibition was opened at the Agricultura] Hall 
| Islington, on Saturday last, and closes to-morrow, the arth’ 
inst. The previous Building Trades Exhibition was helg ; 
| 1895, and the decision to omit a year has resulted, as -_ 
anticipated, in a larger and more comprehensive Exhibitio, : 
than has been previously witnessed in the metropolis, The 
whole of the ground-floor space of the Agricultural Hal] h : 
been taken up by exhibitors, among whom will be found a 
| number of leading firms in various branches of the trade, 
The craftsmanship competitions have been considerably 
extended, the loan collections are more interesting and yaly. 
able than in 1895, and a novel feature is the exhibition of a 
series of animated ay ong connected with the buildin 
trades, some of which have been specially taken for this 
Exhibition. Altogether it may at once be stated that tho 
| executive have every reason to be satisfied with their secong 
venture, both as regards the class and quantities of exhibits 
and the patronage which has been bestowed upon it by the 

public. 

A large show of mechanical appliances was hardly to be 
expected at such an exhibition as this, yet we were agreeably 
surprised to find that brickmakers’ machinery, and wood. 
working, and similar appliances take up @ not unimportant 
fraction of the whole of the space. In fact, the show of 
brickmaking machines is a highly representative one, 
Messrs. Thomas C. Fawcett, Limited, Leeds, have amongst 
other machines on 
view a practically 
new combined stiff. 
plastic brickmaking 
and pressing mach. 
ine which will make 
stiff - plastic pressed 
bricks ready to go 
direct to the kiln, at 
the rate of 10,000 to 
12,000 per day of ten 
hours, from ground 
shale, marl, or clay, 
or any material ca. 
pable of being made 
into bricks. It com. 
bines the processes 
of mixing, pugging, 
moulding, and re. 
pressing in a separ. 
ate mould, and gives 
each brick two dis. 
tinct and differential 
pressures. It is 
fitted with Messrs. 
Fawcett’s automatic 
adjustable opening 
and closing _ relief 
escape clay passage, 
of large area, for 
taking the pressure 
off the moulding 
cylinder while re- 
volving from one 
mould to the next; 
also for giving a full 
feed as the pugging 





knives and screw 
wear away. The 
improvements em- 


bodied in this mach- 
ine are calculated to 
reducetoaminimum 
the friction and wear 
of the cylinder and 
pug shaft, which are 
frequent objections 
in other machines of 
this class. Messrs. 
Johnson and Sons, 
Leeds, are well re- 
presented by brick- 
making plant. 
Special attention, 
however, should be 
called to a new ore 
and stone crusher on 
their stand, which is 
The swing jaw of this 
machine obtains its movement from a renewable excentric, 
working in contact with an anti-friction roller, which 
has renewable sliding bearings. To give the required 
opening in the jaw, the position of this anti-friction 
roller is changed by means of adjusting screws or 
wedge and block. In these machines Messrs. Johnson 
have given special attention to rendering them easily 
transportable. The “Dragon” grinding mill, shown by 
this firm, is constructed on the centrifugal principle, but 
the arrangement of the crushing rollers is novel, and ought 
to prove effective. This mill will treat cement, lime, phos- 





ING TOOL 


| phates, basic slag, marble, bones, rice, barley, c. Another 
| novelty in brickmaking plant is a brick-cutting table called 


the ‘“ Use-all,” made by Messrs. James Buchanan and Son, 
Liverpool. The invention consists of an addition to the 
cutting table, the object of which is to cut the lengths of 
clay to make a certain number of bricks in such a manner as 
to utilise the end pieces of clay which have hitherto been 
wasted. Messrs. Bradley and Craven, Wakefield, also exhibit 
brickmaking machinery. 
Amongst wood-working machinery, Messrs. J. Sagar and 
Co., Halifax, show a large number of well-designed machines 
for moulding, tenoning, planing, grooving, and sawing. 
Messrs. Kirchner and Co., Queen Victoria-street, also exhibit 
some nicely designed appliances, one of which is shown in 
the accompanying engraving. This is a compact tool of im- 
proved pattern for mortising and boring hard wood. The 
column is cast in one piece. The table is gibbed to the 
column, and has horizontal and vertical movement, adjust- 
able stops being provided to determine the extent of these 
motions, The spindle for holding the boring and mortising 
bit is carried in a slide, which is brought forward by means 
of the long hand lever shown. Mortising is done reo 
revolving cutter, producing, when the work is moved side- 
ways, ® mortise with half-round ends. A square cnn © 
added, for squaring out the ends of the mortise. The wast 
works on a separate slide, and is also traversed by me acs © 
a hand-lever. The boring spindle is provided with c2p‘re- 
ing arrangement. This machine must be driven from @ 
countershaft, and the power required is about 1-horse. 
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RAILWAY MATTERS. 


records of the United States Patent-oftice show 


5 ya of 6500 forms of car couplings have been patented in 


that up 
that country. : 

During the past quarter century the railway system 
of the British Isles has increased from 15,376 miles at a capital 


ost of £552 630,000, to upwards of 21,000 miles at a cost of 
o 


£1,001, 000, 000. 

Tax Victorian Railway revenue for November amounted 
to £228,135, being an increase of £5524 on the receipts during 
November of 1895, While there was a decrease in the return from 
nassenger traffic to the amount of £805, the receipts from goods 
nd live stock show an improvement to the extent of £5020 and 
cus respectively. Wheat traffic from Riverina to South Aus- 
tralia is estimated to have yielded £2300. 


Tae Bill for the construction of the Brompton and 
Piccadilly-circus Railway came before a Select Committee of the 
House of Commons on Monday. It proposes a line of 3476 yards, 
from South Kensington to Piccadilly-circus, with six stations. The 
line is to be from 50ft. to 60ft. below the roadway, and is to be 
worked by electricity. The estimated cost is £750,000. 1 he 
case for the promoters was proceeding when the Committee 
adjourned. 

Ir has been decided to proceed with the construction 
of the proposed electric tram from the terminus of the present 
cable tram at the Lane Cove Road to Victoria Avenue, in 
Willoughby, N.S.W. Some years ago, when the idea was first 
mooted, the cost of the extension was estimated at £25,000, but 
owing to the low cost of the electric system the estimate is now 
fixed at £17,000, being £9450 for the track and £7550 for the 
necessary power and equipment, 


Herr THIELEN, the Prussian Railway Minister, when 
discussing railway matters in the House.of Deputies recently, gave 
asatisfactory account of the business done by the Prussian State 
Railways during the past year, stating that a plus of 52 million 
marks had been realised, of which 16 millions fall to passenger 
traffic, and 36 millions to goods traffic. Herr Thielen also referred 
to the considerable increase in rolling stock, and that the present 
year, developing even more favourably than the last, would, in all 
probability, yield a plus of about 73 million marks. 


Tue report of the Commissioners of Railways and 
‘Tramways in New South Wales for the quarter ending September, 
1896, shows that there are 25314 miles of railway open, and the 
train miles run were 1,969,585. The earnings per train mile were 
js. 5fd., and the expenditure for a similar unit 4s, 34d.—a per- 
centage, expenditure to earnings, 5504, The total revenue for 
the quarter was £737,185, as against £705,025 in the corresponding 
period in 1895. In connection with the tramways, of which there 
are sixty-one miles open, the revenue was £70,606, the train miles 
run 745,170, the earnings per mile ls. 10}d., and the expenditure 
ls, 7d., or a percentage expenditure to earnings, 83°32. 


A aw of February 18th, 1896, authorises the Govern- 
ment of Servia to grant concessions for the construction and work- 
ing of a single line of railway from Nisch to some point on the 
Danube, near Kladovo on the north-east, running through the 
Timok Valley, and being connected by a bridge with the Roumanian 
railway system. A right of pre-emption, after thirty years, is 
reserved to the Government. Concessions are also authorised for 
lines connecting Belgrade-Valjevo and the Bosnian frontier, Parat- 
chin-Boljevatz and Zaichan on the east, and Kragoujevatz-Chachack 
and Oujitsa on the west. According to a recent report of the 
British Consul at Belgrade, offers to undertake the construction of 
the Valjevo line have so far unsuccessfully been made from — 
and it does not appear that practical effect will be given to the law 
at present, 


A MEETING of gentlemen interested in the movement 
to establish a public National Railway Museum in London has 
been held recently under the chairmanship of Mr. Rous-Marten, 
when the scheme was fully discussed, and steps were taken to 
give the movement a concrete form. It was resolved that those 
present should constitute a committee with the title of the 
National Railway Museum Committee. The committee thus 
formed consists of Mr. C. Rous-Marten, Mr. Archibald Sturrock, 
Mr, A. R. Bennett, Mr. J. Sinclair Fairfax, Mr. Perry F. Nursey, 
Mr. F, M’Dermott, Mr. G. F. Bird, Mr. C. H. Grinling, Mr. H. 
Greenly, Mr. J. H. M’Dowell, and the Rev. W. J. Scott, with 
power to add to their number. Sir David Salomons and Mr. C. 
Rous-Marten were unanimously elected chairman and vice- 
chairman of the committee respectively, the election of a 
president and vice-presidents being postponed. It was also 
resolved that Mr. Bretton be ‘—o honorary general 
secretary, and that Mr. Norman D. Macdonald and Mr. F. W. 
Brewer be appointed honorary secretaries for Scotland and 
London respectively. It is proposed that the museum be situated 
in London, and that an appropriate home for it would be South 
Kensington Museum. 


Tur introduction in 1894 of electricity, instead of 
horse-power for the tramways of Havre has proved a remarkable 
success, During the past year the lines were taken to the suburbs 
of Biéville and Sanvie, and works will shortly be commenced 
greatly extending the service within the town. In 1893, when 
horse traction was in use, the engers numbered 5,099,166, and 
the receipts amounted to £: D334, In 1896 the number rose to 
9,659,754, and the receipts to £46,102; increases of 4,560,588 
passengers, or 89°42 per cent., and of £16,768 receipts, or 57:23 per 
cent, Mags ons three years 4} additional miles have been opened 
for traffic, e system in operation is that of the Thomson-Houston 
Company, with overhead wires, Deputations from Belfast, Burslem, 
Hanley, the Isle of Man, and other places, have visited Havre to 
obtain information as to its working. The lines of railway from 
Fecand to Havre, through Goderville and Montvilliers, have been 
opened. The execution of important works on the outer harbour 
of Dieppe, in view of the extension of the landing-stage and 
harbour station of the Dieppe and Newhaven steamers, is being 
commenced, The new pr aie station will be situated opposite 
to the College, on the Quai Henri IV. Trains will be now run 
alongside the steamers, 


: Ar the annual generat meeting of all the Anglesea 
Parish Councils on Thursday, March 18th, an application was made 
by a London syndicate for their support to an application about to 

made to the Light Railway Commissioners for power to 
construct a system of light railways to cover the island. The 
first part of the scheme is for the construction of three lines— 
= from Amlwch to Valley, one from Llanvairpwilgwyngyll to 
langoed wid Menai Bridge and Beaumaris, and one from Llangefni 
to Red W harf, Pentraeth, at a cost of £140,000. Where possible 
the lines will be run along the main roads. They will be worked 

y electricity from overhead wires, and on a long stretch of line 
such as that from Amlwch to Valley there will be two generating 
stations, and one on the shorter distances. The work will be 
ene out in sections, and the trains run over each as it is com- 
= The lines are to be single except at the crossings,’ and 

© gauge on the Llanvair, Pwllgwyngyll-Llangoed line will be 
harrow, whilst to avoid break of gauge with the London and 
4 orth. Western Railway, that on the other lines will be the ordi- 
2 but this point is not definitely decided. The trains will 
: nsist of passenger carriages and goods trucks, and, when neces- 
Pa wagons for the conveyance of cattle, stones, &c. The work 
o_o to take twelve months, during which time a large 
— r of men will be employed. In the majority of instanc2s 

© required consent was given, 


NOTES AND MEMORANDA. 


THE enormous export trade which American manu- 
facturers are doing in sewing machines is well shown by the follow- 
ing figures:—In 1896 the total exports amounted to 3,139,000 
dollars, of which amount Great Britain contributed 939,000 dols, 

Tue trade statistics of Australasia for 1896, omitting 
Western Australia, the returns for which are incomplete, show 
imports £56,286,000, being an increase over 1895 of £9,471,000: 
exports, £63,916,000, being an increase of £1,677,000. Exports 
exceeded imports by £7,630,000 in 1896, as against an excess of 
£15,424,000 in 1895. 


CONSIDERABLE damage to gas and water pipes by 
electrolysis, due to the escape of the electric current used to 
propel trolley cars, is noted in Brooklyn. An illustration of the 
action of electricity was shown in a gas pipe 2ft. below the rail, 
the pipe having been found with a gap an inch wide in it, and the 
edges eaten down to the thickness of a sheet of paper. 


Tae weekly return issued by authority of the Registrar- 
General shows that the deaths registered last week in thirty-three 
great towns of England and Wales corresponded to an annual rate 
of 18°7 per 1000 of their aggregate population. The death-rate 
was highest in Preston—25'4 per 1000, and Salford 26-9 per 1000, 
and lowest in Derby 9°6 per 1000, and Croydon 12:0 per 1500. 

TxE following summary of boiler explosions in the 
United States has been compiled by the Hartford Steam Boiler 
Inspection and Insurance Company. The total number of ex- 
plosions in 1896 was 346, against 355 in 1895, 361 in 1894, and 316 
in 1893. The number of persons killed in 1896 was 382, against 
374 in 1895, 331 in 1894, and 327 in 1893; and the number of 
persons injured (but not killed) in 1896 was 529, against 519 in 
1895, 472 in 1894, and 385 in 1893. 

Tue American Consul at Chemnitz in a recent report 
observes that, in spite of freight reductions on coal all over 
Germany and the other efforts to encourage the consumption of 
German coal, the trade in British coal is still a very large one. In 
1895 it amounted to 4,000,000 tons, and it increased last year. In 
the first nine months of last year the North Sea ports took 
1,800,000 tons and the Baltic ports 2,166,666 tons of English coal. 
Of the increased consumption of coal in German ports in 1896 over 
90 per cent. was from British mines. 


THERE are 760 lights on and around the coasts of the 
British Isles, against 510 in France ; but the aggregate luminous 
power of the French lights is the greater. The total British seaboard 
is 3800 nautical miles, while that of France is 1692, so that the latter 
has an average of one light for about every three miles, against a 
light for each five miles in Great Britain. In oil and gas lights the 
British Isles have about one-third more mean power per light, 
but in electric lights France has 26 as much power as this country. 
The Electrical Enyineer suggests that this is perhaps due to the 
perfectly unfounded prejudice which has obtained ession of 
some people in this country that the electric light does not 
penetrate in foggy weather. 


A very useful fact for statesmen and editors to keep 
constantly before their minds, our American contemporary the 
Railroad (azette, says, is that the United Kingdom is by very far 
the best customer we have in the world. Of all our exports that 
country took 45°97 per cent. Germany came next, taking 11-1 per 
cent,, and Russia took only 0 84 percent. All North America, 
including Canada, the West Indies, Mexico, and Central America, 
took only 13°21 per cent. of our exports, and South America took 
but 4°11 per cent. The United Kingdom, therefore, took more 
than four times as much of our exports as any other one 
country, and seven times as much as any group of countries 
outside of Europe, and three and a-half times as much as all 
North America, including the West Indies and the Central 
American States, and more than eleven times as much as all South 
America—in fact, the United Kingdom and the British Colonies 
took 57°39 per cent. of all our exports. 


TuHE desirability of holding an International Congress 
of Mathematicians has been for some time past widely felt, and 
Nature announces that the project is now about to be realised. 
A committee has been formed for the purpose of organising a 
Congress, to be held in Ziirich on August 9th, 10th, and 11th, 1897, 
in which mathematicians from all parts of the world are invited 
to participate. The committee includes the following names :— 
H. Bleuler and H. Burkhardt (Ziirich), L. Cremona (Rome), G. 
Damas, J. Franel, and C. F. Geiser (Ziirich), A. G. Greenhill 
(Woolwich), A. Hertzog (Ziirich), G. W. Hill (West Nayack, 
U.S.A.), A. Hurwitz (Ziirich), F. Klein (Gottingen), A. Markoff 
(St. Petersburg), F. Mertens (Vienna), H. Minkowski (Ziirich), 
G. Mittag-Le filer (Stockholm), G. Oltramare (Geneva), H. Poincaré 
(Paris), J. Rebstein and F. Rudio (Ziirich), K. Vondermiihl (Basle), 
and F, H. Weber (Ziirich). All communications or inquiries 
relative to the Congress are to be addressed to Professor Geiser, 
Kiiznacht-Ziirich. 


Tue last British Consular reports from Havre and the 
towns in that district refer to the result on the importation of 
British coal of the new tariff on the Northern and Western rail- 
ways of France designed to increase the consumption of French 
coal. Mr. Hertslet, from Havre, writes that the amount of 
British coal imported there in 1896 was larger than in 1895. The 
Vice-Consul at Caen says there has been scarcely any change in 
the amount of coal imported there, in spite of a tariff specially 
contrived to give French coal an advantage over seabornecoal. He 
is told that this unexpected result is due to the West of France 
Railway Company receiving a larger portion than usual of its 
annual supply through Caen. From Dieppe Mr. Lee-Jortin 
reports that the import of British coal last year amounted to 
251,098 tons, which is considerably below that of 1895 and 1894, 
and he attributes the decline to the railway tariff. From Fécamp 
a small decrease is reported, while at Honfleur there was an in- 
crease, and at Trouville-Deauville there was a small decrease. On 
the whole the Consul-General says the new tariff has not injuriously 
affected the importation of British coals into the Havre district. 


THE dangerous properties of water gas as compared 
with coal gas, which was a live question fifteen or twenty years ago, 
when the gas ccmpanies in the large cities began to change their 
systems of manufacture from theold retort system to the Lowe water- 
gas system, is now under discussion in Boston, U.S.A., and reports 
on the subject have been submitted to the Legislature by the Com- 
mittee on Manufactures, says the Engineering Record. It appears 
that the number of deaths in the city of Boston, resulting from the 
inhalation of gas, has greatly increased in recent years, the figures 
being as follows :—1893, 23 ; 1894, 26; 1895, 22; 1896, 43, The 
consumption of gas has increased over 43 per cent, in three years, 
notwithstanding the great increase in the use of electric light. The 
majority report says that this increase in gas consumption is due 
to the decrease in its price, consequent upon the reduction in cost 
made by the use of the water-gas process; that the increase is 
chiefly in the tenement-house districts and among the poorer 
classes, and that the increase in the number of deaths is due to the 
increased use of gas, and that in almost every case the fatal result 
was due to suicide, drunkenness, carelessness, or ignorance. The 
minority report says that the increase in the number of deaths is 
due to the substitution of water gas for coal gas ; that it was a mis- 
take in 1890 to allow the manufacture of water gas, which mistake 
it was easier then to make than it is now to remedy. The minority 
of the Committee, believing that prohibition of the manufacture 
of water gas is now a practical impossibility, suggests the — 
of an Act to compel the operation of the existing coal-gas plants in 
Boston, and the mixing of the coal gas with the water gas, so as to 
reduce the carbonic oxide in the mixture to below 16 per cent., and 
to prohibit the distribution of gas containing a higher percentage 
of carbonic oxide, 








MISCELLANEA. 
Tue members of the Amalgamated Society of Engineers 


on the North-east Coast will all cease work on Saturday unless a 
settlement is by that time arranged between the society and the 
Employers’ Federation. 


In the British Navy there are now in commission 
98 first-class torpedo boats distributed between the home and 
foreign stations, Fifty of these are abroad, 24 are at Portsmouth, 
14 at Davonport, and 10 at Chatham. 


Tue honorary secretary of the Self-propelled Traffic 
Association (Liverpool and district centre), Mr. E. Shrapnel] Smitb, 
has been elected a member of the special light railway committee 
of the Liverpool Chamber of Commerce, 


THERE is talk of the Prussian Military Administration 
intending to cover the army supply in bicycles from their own 
shops, and that the Royal Arms Factory in Spandau is being 
furnished with the plant required for that purpose. 


WE regret to learn that Fleet-engineer Organ, R.N., of 
the Admiralty, is so seriously ill as to render him unable to carry 
on his duties. He will be succeeded by Fleet-engineer D. E. 
— R.N., at present in charge of gun-mountings at Ports- 
mouth. 


TuE Malta correspondent of The Times telegraphs that 
as the Theseus, Captain Charles Campbell, was practising off the 
harbour on Tuesday last, a torpedo exploded while it was being 
lowered over the side, injuring about thirty men, some of them 
severely, of whom one has since died. The ship was slightly 
damaged, and is now being docked. According to a Reuter 
telegram from Malta, two of the men were so terribly mutilated 
by the explosion that their legs had to be amputated. 


At the annual meeting of the Paper Makers’ Associa- 
tion held at Manchester, Mr. Lewis Evans, who presided, spoke of 
the importance of forming a Committee or Party in the House of 
Commons, specially to look after the manufacturing and indus- 
trial interests of the country. There were numerous committees 
looking after different interests, but the most important interest of 
all, namely, the commercial interest, thorgh there were many 
representatives, was entirely unorganised. He urged manufac- 
— to take steps to put an end to this anomalous state of 
affairs. 


Tue evidence obtained at the inquest on the body of 
the engine-room artificer Holman, who was recently killed on 
board H.M.S. Blake'while admitting steam to the main engines, 
revealed a grave defect in the machinery of that ship. The explo- 
sion was caused by the inability of the bridge of the main steam 
stop-valve on the port side to withstand the pressure of the steam. 
The bridge broke, out flew the valve and spindle, and the artificer 
was scalded to death. The pressure was only1201b. The bridge, 
when examined, was found to be made of cast iron, Who is 
responsible for this execrable fitting ? 


A Se.ect Committee of the House of Commons, 
appointed to inquire into the working of the Merchandise Marks 
Act, 1887, sat on Monday last and heard evidence from Sir C. 
Boyle, of the Board of Trade, who gave facts and statistics as to 
evasions of the Act. He failed to find any evidence which would 
justify the supposition that there had been any diversion of British 
trade by reason of the Act to foreign bottoms ; but he had little 
doubt that it had advertised foreign goods in English and other 
markets, and had been to some extent an advantage to foreign 
— He did not believe the Act had prevented importation 
at all. 


MIXING compressed air with the steam in an engine 
cylinder, with the view of securing greater economy owing to 
reduced cylinder condensation, has been a favourite engineering 
topic for some years, says Cussier’s Magazine, and experiments 
have been made to ascertain what economic benefits might be 
hoped for from this practice. The latest of these trials, which 
were carried out not long ago at Stevens’ Institute, ought, for a 
time at Jeast, to put a damper on further agitation in this line, 
having demonstrated pretty clearly that, when all circumstances 
are duly considered, there is no saving to be obtained from the 
admixture of the air. Four series of tests were made with air at 
different temperatures and in various proportions, and in these the 
best results showed a saving of about 7 per cent., but this was 
almost exactly offset by the power required to compress the air. 


Tue Western Australian Government has just decided 
to spend a sum of £6,500,000 on carrying out various public im- 
provements in the Colony, and in tion with the the 
have sent Mr. C. Y. O’Connor, their chief engineer, to England, 
with instructions to obtain expert advice in connection with the 
construction of extensive waterworks at Coolgardie, on which a 
sum of £2,500,000 is to be spent. Of this amount £1,500,000 will 
be spent on pipes, pumps, and other machinery, all of which will 
be purchased in this country, and it is anticipated that the tenders 
will be issued in a few weeks’ time. Mr. O’Connor has also been 
instructed to obtain advice on the general management of railway 
workshops, the Government of Western Australia having decided 
to spend £200,000 on railway workshops. At Freemantle £100,000 
is to be spent on dredging, and at Perth £200,000 will be expended 
in the direction of providing a dock at Freemantle, 600ft. long, 
80ft. broad, and 33ft. deep. The machinery, &c., for these im- 
provements will be bought in England, says the Contract Journal. 


THE United States Senate Committee has decided to 
allow an expenditure of 150,000 dols. in making further surveys of 
the Nicaragua Canal. It ought to be apparent to any one of 
ordinary intelligence that if the United States is to practically furnish 
the funds to build the canal, it ought to take pains at the outset to 
see that the best route and the best plans for every part of the work 
are adopted, says the Engineering News. This is emphatically a place 
where cheap engineering would be dear as a gift. A very slight 
error of judgment in the design of any of the principal works of 
the canal might increase its cost by more than the entire amount 
recommended for the engineering work. How absurd would it be 
for the nation to send an engineering commission to Nicaragua, 
and say to them in effect:—‘‘Go and examine this enterprise in 
all details and advise us what it will cost to build this work in the 
best and most economical plan; but no matter how necessary 
investigations and surveys may be to settle doubtful points, don’t 
spend more than 150,000 dols. Learn what you can with that, 
guess at the rest, and report your conclusions.” 


CoaL-MINING in Japan has made remarkable progress 
during the past two decades, according to the Tokio Economist. In 
1875 the output was a little over 560,000 tons ; in 1893 the supply 
was over 3,307,000 tons, and those engaged in the busi timat 
the subsequent output at 10 to 20 per cent. higher. About half of 
this yield is consumed in the country, and the remainder goes to 
Hong Kong, Sanghai, Chefoo, Newchang, Singapore, and San Fran- 
cisco, Hong Kong took about 600,000 tons last year for steamers 
and factories, Cardiff coal at present currency prices finding no 
market for ordinary use in the East, and the possible rivals of 
Japan in the future for the supply of the markets—Tonquin and 
Australia—being as yet of little account. In Shanghai, Newchang, 
and Singapore, Japanese coal is used not only for steamships and 
factories, but also in the kitchen. In San Francisco it is employed 
for generating gas ; but the price there forbids its extensive use, 
and no reduction is probable, since ships that would carry coal to 
that point would find it hard to get a return cargo. e chief 
sources from which the exported coal is obtained are the collieries 
operated in Miike, in Kyushui, and Hok-Kaido. What their 
capacity is can only at present be conjectured. Eight or nine 
years ago the coalfields owned by the Navy Department in Kyushbui 











were so unpromising that mining there was stopped. 
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STEAM 


RANSOMES AND RAPIER, IPSWICH, 





TRAVELLING CRANE 


ENGINEERS 


| 





30-TON STEAM TRAVELLING CRANE. 


Tue crane which we illustrate above is one of two 
machines which Messrs. Ransomes and Rapier, Limited, of 
London and Ipswich, are constructing for Messrs. S. Pearson 
and Son, for Vera Cruz Harbour Works. The crane is 
intended for setting 30-ton concrete blocks, and also for 
working a dumper, to consolidate the rubble mound upon 
which the blocks are to be built. This novel departure we 
have already referred to in our issue of the 5thinst. The 
gauge of the crane is 11ft. Each track is made up of two 
rails weighing 1061b. per yard, the road wheels having a 
centre flange, travelling in the gap between the rails; the 
twelve road wheels are thus practically converted into 
twenty-four. The weight of the crane is 12G tons. The 
carriage is built up of mild steel sections, with cross-box 
girders resting on them, forming a most substantial base for 
the crane to turn on. Both roller paths are of wrought 
steel, the lower one having the turning rack bolted to it. 
The live ring is made up of thirty-two coned steel rollers. 
The jib and side frames are of mild steel, the gear being 
arranged so as to be easily accessible. 

The load is lifted by a four part extra flexible steel wire 
rope, winding two parts, on a turned grooved barrel, and is 
long enough to reach 60ft. below rail level. The derricking 
motion is also worked by steel wire ropes, after the manner 
now generally adopted by Messrs. Ransomes and Rapier. 
The turning and travelling gears have each a “ spring driver” 
inserted in their train of wheels, which greatly reduces the 
stress which is brought upon the gearing when quickly or 
roughly handled. 





The crane was recently very satisfactorily tested in the | 


Presence of Messrs. S. Pearson and Son’s representatives, 


with a load of 40 tons at 35ft. radius, under which condi- | 


tions it was put through all its motions, with the load in 
any position, and without being propped up. This test 
represents a duty of 1400 foot-tons, and was carried out with 





great ease. 


The second crane referred to above is practically of the same 
design, but with a jib 60ft. long, so as to reach to 50ft. radius 
with a working load of 20 tons. 
crane will be used on the works being carried out by Messrs. 
S. Pearson and Son at Port Talbot, but will finally be shipped 
to Vera Cruz. 








With the working load of 30 tons the speed of , 
lift was 37ft. Gin. per minute, turning a complete circle in | 
one minute, and travelling on the rails 150ft. per minute. | 


In the first instance, this | 
| well, and Stone—Hartwell clay, upper Portland, and Purbeck 


no means neglected by these geologists, however ardent they 
may be. We have before us their latest circular, which, 
besides announcing a meeting on Friday evening, April 2nd, 
shows that Chesham and Cowcroft—pebbly gravel, London 
clay, basement bed London clay, Reading beds and chalk— 
are to be visited on Saturday, April 3rd; Aylesbury, Hart- 


beds—on Saturday, April 10th; Mr. H. A. Allen, F.G.S., of 


| the Museum of Practical Geology, 28, Jermyn-street, S.W., 
| being the special excursion secretary in each case. 


The 


| Easter excursion—secretary, Mr. E. P. Ridley, of Ipswich— 


THE GEOLOGISTS’ ASSOCIATION, LONDON. 





From our experience of some very pleasant and interesting | 
rambles with this energetic but unassuming Association, of 
which Mr. E. T. Newton, F.R.S., F.G.S., of H.M. Geological 
Survey of Great Britain and Ireland, is the genial president, 
we are of opinion that the advantages to be derived from it 
are not sufficiently well known. Firstly, during the winter 
months, meetings are held at which the geological problems 
of the day are set forth in a more or less popular manner by 
distinguished men, ample opportunity being given for dis- 
cussion and elucidation. Secondly, during the summer 
months, weekly excursions, on Saturday afternoons, are 
arranged to various points of interest under the able guid- 
ance of members of H.M. Geological Survey and specialists, 
who explain the character of the country visited. A/| 
leisure Saturday afternoon can scarcely be more pro- | 
fitably and enjoyably spent by anyone interested in | 
geological matters, let it be ever so remotely, than by | 
participating in one of these jaunts. Thirdly, at holiday | 
times, Eastertide, Whitsuntide, and Midsummer, more ex- | 
tended excursions are undertaken, at which the geology of | 
a whole district or the features of a particular geological | 
horizon form the subject of study and the usual accompani- | 


ments of an open-air holiday in pretty country form the | tion by larger craft. 
factors contributory of health and enjoyment—matters by | 


extending from the afternoon of Thursday, April 15th, until 


| the evening of Tuesday, the 20th, both inclusive, is to take 


place in the vicinity of Dover and the Kentish coal discovery, 
including Walmer, St. Margaret’s, Dover, Folkestone, and 
Romney Marsh, thus giving the excursionists the oppor- 
tunity of studying the chalk, the gault, the lower greensand, 


|and the junction of the last with the Wealden beds. 


Excursions still further ahead include visits to Cookham; 
Southborough; and Tunbridge Wells; Chislehurst; Erith; 
Cheltenham, at Whitsuntide; Leighton; Merstham; Peter- 
borough; Bishops Stortford; and Edinburgh, summer holiday 
excursion. It remains to add that programmes full of useful 
and interesting detail, and the special geological profiles and 
sections, are always issued betimes, and that the secretary 
of the Association is Mr. C. Davies Sherborn, F.G.S., of 540, 
King’s-road, S.W. 








Tue River Weaver Trustees are about to commence 
works of improvement which should have a beneficial effect upon 
the Mersey and Ship Canal trade. Two bridges, worked by elec- 
tricity, will be built at Northwich, one to replace the fixed bridge, 
which is a serious obstruction in time of flood, and the river between 
Northwich and Winsford will be deepened 8ft., ensuring naviga- 
The works will cost £60,000, and the 
Cheshire County Council are the guarantors, 




































THE ENGINEER 





Marou 26, 1897, 
























Japanese Railways, under the superintendence of Mr. Trevithick. 
dimensions will be found in the following tabular statement. 


JAPANESE 





























A J.—Fowr-wheel Coupled Bogi 





Notch of lever ; 


€ 


Tender Engin 








built at Kobe Works. 


Nos. 170, 171, 172, 173. 

Cylinders -» 16x 22in, t. c. q. 
Dia. of bogie wheels |. 2ft. 9in. Weight on bogie wheels .. 1010 0 
Dia. of driving wheels 4ft. Tin. Weight on driving wheels 10 19 0 
Dia. of trailing wheels 4ft. 7in. Weight on trailing wheels 10 11 2 
Dia. of tender wheels.. 3ft. 1jin. Weight of engine in work- 
Rigid wheel base.. .. 7ft. 7in. ing order... .. .. 32 0 2 
Total length of engine 46ft. 7lin. Weight of tender - 21 00 
Heating surface of Capacity of tank . 1710 gal. 

ee 875 sq. ft. | Fuel carried . .. 2 tons 
Fire- grate area .. .. 13°8 ,, Working steam pressure... 140 Ib. 

E.—Four-wheel Coupled Ta; m" Bagine. Vulcan Foundry, No. m3. 
Cc. q. 

Cylinders 12 x 18in. | Weight on leading wheels 515 2 
Dia. of leading wheels 2ft. Sin. Weight on driving wheels .8 19 0 
Dia. of driving wheels 4ft. 3in. Weight on trailing wheels 8 7 0 
Dia. of trailing wheels 4ft. 3in. | Weight of engine in work- 
Rigid wheel base.. .. 12ft. Sin. ing order . 28.1.2 
Total length of engine 23ft. Tin. Capacity of tanks 450 gal. 
Heating surface of Fuel carried : .. 10 ewt. 

ee 562 sq.ft. | Working steam pressure, 140 Ib. per 
Fire-grate area .. es square inch 


$th. sty haabek: 1 in 100 at 20 miles an hour = 87 tons. 

















































































KLM.— 


Nasmyth, Wilson, and Co. 


Dubs and Co. 
129 


Cylinders... a 
Dia. of leading wheels 3ft. lin. 
Dia. of driving wheels 4ft. din. 
Dia. of coupled wheels 4ft. 4in. 
Dia. of trailing wheels 3ft. lin. 
Rigid wheel base.. .. 7ft. 6in. 
Total length of engine 





Cylinders } ie 


Dia. of sliding wheels 2ft. 
Dia. of leading wheels 3ft. 
Dia. of driving wheels 3ft. 
Dia. of trailing wheels 4 


Rigid wheel base... 
Total length of engine a6tt. “10}in 
Heating surface of 

boiler .. .. .. .. 1289°78q.f 
Fire-grate area - 20°125 


” 





A B.—Six-icheel Coupled 
‘). 


=] 


en smyth, 


Cylinders 


Notch of lever 3th. 








Cylinders... - ili 
Dia. of leading wheels 2ft. 9in. 
Dia. of driving wheels 4ft. 
Dia. of trailing wheels 4ft. 
Rigid wheel base.. .. 11ft. 6in. 
Total length of engine 23ft. Tin. 
Heating surface of 

boiler .. 5 


— 500 sq. ft. 
Fire-grate area 8 


” 


Notch of lever 2th. 


32ft. 1jin. 


Heating surface of 
boiler .. co we whey. TE. 
Fire-grate area .. .. 12 = 


A H.—Sir-wheel Coupled Tank Abt 
Nos. 168, 169. 

§ Adhesion 15} x 20in. 
Rac x 17in. 


1. 


t. 


Tank ites 
Wilson, 


16 X 22in. 


Dia. of leading ‘bogie 

wheels.. 2ft. din. 
Dia. of coupled wheels, 

front 4ft. 
Dia. of driving wheels 4ft. 
Dia. 7 coupled wheels, 

hin 4ft. 

Dia. of trailing Yogic 
wheels... 2ft. Gin. 
Rigid wheel base.. .. 12ft. 6in. 
Total length of engine 33ft. 3in. 

Heating surface of 
ROT 3. a we SR. 
Fire-grate area 15 ~ 


A.— Yorkshire Dee Works, Four- etait Coupl ed Tank Engine. 
x 17in. 


85, 87, 


is. . 


Nos. 125, 127. 


Weight on leading wheels 7 1 
Weight on driving wheels 10 0 
Weight on coupled wheels 
Weight on trailing wheels 7 1 
Weight of engine in work- 


ing order.. . 
Weight of tender 
Capacity of tanks 
Fuel carried 


< En agi B wer, Pe 


Weight on sliding wheels 10 19 
Weight on leading wheels 14 3 
Weight on driving wheels 14 
Weight on trailing wheels 14 
Weight of engine in work- 


ing order .. 
Capacity of tanks 
Fuel carried 


Four-icheel Coupled Tank Engine. 
Nos. 59, 61, 62, 64, 
6, 
Nos. 65, 66, 67, 68, 70, 72, 89, 91, 93, 98, 99, 100, 102, 104, 106, 
29, 131, 138, 134, 135, 136, 160, 161, 162, 163, 164, 165. 

Vv ulcan Foundry. 


14 x 20in. 


Working steam pressure, 140 1b. per square inch. 
Notch of lover er 3 sth. Load hauled, lin 100 at 20 ) miles an hour = 160 tons. 


ace ids 


t. Cc. 
9 5 


.. 8 8 
*. 1000 gal 
. 1 ton 


ae Co. 


q 
2 
0 
2 
2 


112, 113, 114, 115, 


9 


Working steam pressure, 180 Ib. per 


square inch. 


and Co. Nos. 74, 


Weight on leading bogie . 
Is f 


whee! 


76. 


Weight on ¢ oupled wheels, 


front . 


4 3 
Weight on driving wheels 11 18 i 
Weight on coupled wheels, 
1 


nink 


0 12 


Weight ‘on trailing "bogie 


wheels 


Weight of engine i in work- 


ing order .. 
Capacity of tanks 
Fuel carried 


5 18 


45 


» (radial vader leading and trailing 


q. 
i 


9 2 


Working steam pressure, 1601b. per 


square inch. 


lin 40 


Weight on leading wheels 
Weight on driving wheels 
Weight on trailing wheels 








ly 


No. 
t. 





G 
614 


Wi eight of engine in work- 


ing order.. . 
Capacity of tanks 
Fuel carried 


vo S20. F 
. 450 gal. 


15 ewt. 


Working steam pressure, 110 1b. per 


square inch. 


Load hauled, 1 in 100 at 20 miles an hour = 78 tons. 






















of 
594 sq. ft. 
10 


” 


Heating surface 
boiler .. 


Fire-grate area 


Notch of lever $th. 


F G.—Four-wheel Coupled Tank 


Nos. 
Stevenson and Co. 
Cylinders... 13 x 20in. 
Dia. of leading wheels 2ft. 6in. 
Dia. of driving wheels 4ft. 3in. 
Dia. of trailing wheels 4ft. 3in. 
Rigid wheel base.. .. 12ft. 
Total length of engine 25ft. 5}in. 


Engine. Sharp, 
31, 32. 
Noa. 6, 8, 10, 12. 


Weight on leading wheels 
Weight on driving wheels 
Weight on trailing wheels 
Weight of engine in work- 


ingorder.. . 
Capacity of tanks 
Fuel carried 


Stewart, and Co, 


t 
5 
9 
8 
- 28 0 0 


500 gal. 
20 cwt. 


Working steam pressure, 120 Ib. per 


square inch. 


Load hauled, 1 in 100 at 20 miles an hour = 138 tons. 





































N.—Four-wheel Coupled Bogie 
robe). 

Cylinders .. -s 
Dia. of bogie wheels... 
Dia. of driving wheels 
Dia. of trailing wheels 
Rigid wheel base.. .. 
Total length of engine 
Heating surface of 
I os coe Owes 822 sq. ft. 
Fire-grate area .. .. 11°7 


2ft. Sin. 
4ft. 6in. 
4ft. 6in. 
12ft. 4in. 
26ft. din. 


” 


Cylinders - 12 x 18in. 
Dia. of le: ding wheels 2ft. 1lin. 
Dia. of driving wheels 4ft. 6in. 
Dia. of trailing wheels 4ft. 6in. 
Rigid wheel base.. .. 12ft. Tin. 
Total length of engine 22ft. 4in. 
Heating surface of 

boiler pe wer wa _ 
Fire-grate area 10 sq. ft. 


H..- Ballast Saddle 


Nos. 

Cylinders . 12 X 17in. 
Dia. of leading wheels 3ft. 
Dia. of driving wheels 3ft. 
Dia. of trailing wheels 8ft. 
Rigid wheel base.. .. _ 
Total length of engine _ 
Heating surface cf 

boiler .. .. .. .. 420°07sq.ft. 
Fire-grate area 59 aA 


Notch of lever 3th. 





Tender 
N 


14 X 20in. 


Al. idles wheel Coupled Tank Engine. 
Shinbashi). 


Tank Engin ne 





Engine. 
. 18, 20. 


Weight on bogie wheels .. 
Weight on driving wheels 
Weight on trailing wheels 
Weight of engine in work- 


ing order . 
Weight of tender 
Capacity of tanks 

| Fuel carried 


Dubs 


No. 9. 


Weight on leading wheels 
Weight on driving wheels 10 
Weight on trailing wheels 10 
Weight of engine in work- 


ing order.. . 
Capacity of tanks 
Fuel carried ; 


square inch. 


Working steam pressure, 140 Ib. per square inch. 
Notch of lev er &th. _ Load hauled, 1 in 100 at 20 miles an hour = 160 tons. 


Kitson and Co. (rebuilt at 


t. c. q. 
9 0 
8 10 
8 10 
26 0 


0 


and Co. (rebuilt at 


t. c. q. 
6 


15 
12 
13 


- 2 0 0 
. 680 gal. 


ton 





. Manning, 
22, 24, 


Weight on leading wheels 
Weight on driving wheels 
Weight on trailing wheels 
Weight of meer in work- 
os 18 


ingorder .. . 
Capacity of tz unk 
Fuel carried 


Wardle, 


and Co. 


t. 
5 
6 
6 


. 400 gal. 


. 11 ewt. 
Working steam pressure, 120 Ib. per 


square inch. 


Load hauled, 1 in 100 at 20 miles an hour = 124 tons. 


0/| 
0| 
0} 


Road hauled { : in 100 at 20 miles an hour = 284 tons 
2 tons 


AC.—Si — Coupled 


16 X 24in. 
4ft. 
4ft. 
4ft. 


Cylinders er 
Dia. of leading wheels 
Dia. of driving wheels 
Dia. of coupled wheels 
Dia. of bogie wheels .. 
Rigid wheel base .. 


8ft. lin. 
19ft. 9in. 


Tank Enc ws and Co. 
. 105, 107, 108, 109, 110, LiL. 
t. c. 

Weight on leading wheels 12 5 0 
| Weight on driving wheels 12 10 0 
| Weight on coupled wheels 12 10 0 
| Weight on bogie wheels.. 710 0 
| Weight of engine in work- 

Total length of engine 34ft. 3in. eee 

Heating surface of | Capacity of tanks 1716 gal 
boiler .. .. «. 1009°5 sq.ft. | Fuel carried 34 cwt. 


Fire-grate area . 14°8 ‘“ 


Notch of lever §th. Load hauled 


LOCOMOTIV 


Ir will be remembered that in our last impression our Special Commissioner in Japan referred to drawings giving the particulars of all the locomotives used on th 
We publish this week as a supplement a sheet containing the illustrations " 
The engines are classed wader letters, and we have adhered to this classification for the yuapone of reference, 


ES. 





Working steam pressure, 1401b. pe 
square inch. 


f1 in 100 at 20 miles an hour=810 tons. 
it =155 


r 


\1 ia 40 ” ” ” 
B —Four-wheel Coupled Tank Eng ~ Sharp, Stewart, and Co. 
Nos. 18, 15, , 19. 
Ceuinders: 2. os. « 12:4 3%m. 4 t. c. q. 
Dia. of leading wheels 3ft. Weight on leading wheels 4 5 0 
Dia. of driving wheels 4ft. 3in. Weight on driving wheels 8 li 0 
Dia. of trailing wheels 4ft. 3in. Weight on trailing wheels 8 11 0 


12ft. 3in. 


Rigid wheel base.. 
25ft. 8ia 


Total length of engine 


Heating surface of 
Doller .. .. .. «os SShag. ft 
Fire-grate area .. .. 7°5 ,, 


Notch of lever §th. 


Nos. 2 


O.—Four-wheel Coupled Tendei 
Cylinders . 15x 22in. 
Dia. of lez ading wheels 4ft. éin. 
Dia. of driving wheels 4ft. 6in. 
Dia. of trailing wheels 3ft. 

Rigid wheel base. . 12ft. 6in. 
Total length of engine _ 
Heating surface of 

boiler .. e. T7178 sq.ft. 





“* sq 
Fire-grate area 12: 888q ft. 





| Weight of engine in work- 
ing order... . 7 
| Ce ipacity of tanks 500 gals. 
Fuel carried ne .. 1 ewt. 
Working steam pressure, 120 Ib. per 
square inch. 


Load hh ule i, lin 100 at 20 miles. an hour = §7 tons. 


Sharp, Stewart, and Co. 


0 


t. ¢. q. 

Weight on leading wheels 914 0 
Weight on driving wheels 912 0 
Weight on trailing wheels 6 2 0 
Weight of engine in work- 

ingorder.. .. .. .. 25 8 0 
Weight of tender “* — 
Capacity of tank . 1200 gal 
Fuel carried 30 ewt. 


Working steam pressure, 140 lb. per square inch. 


Notch of lever 3th. 


Load hauled, 1 ia 100 at 20 miles 





an hour = 195 tons. 


X.—Six-wheel Coupled Bissel Truck Teader Engine. Baldwin Locomotive 
Works. Nos. 101, 103, 188, 139, 140, 141. 
Cylinders .. -. 18 X 22in, t. c. q. 
Dia. of bogie wheels .. 2ft. Gin. Weight on bogie wheels .. 516 0 
Dia. of coupled wheels, Weight on coupled wheels, 
front : + a front . so an DS 
Dia. of driving wheels 4ft. Weight on driving wheels 1114 0 
Dia. of coupled wheels, Weight on c pitas wheels, 
hind .. ea) se hin 10 2 0 
Dia. of tender wheels.. 2ft. 9hin. Weight of engine ‘in Work- 
Rigid wheel base.. .. 12ft ing order . ae 
Total length of engine 49ft Weight of tender 
Heating surface of Capacity of tank 2158 gal. 
boiler .. .. .. .. 12318q.ft. | Fuelearried.. . . 8 tons 
Fire-grate area i ae a Working steam pressure, 1401». per 


Notch of lever 3th. 


square inch. 


Load hauled, J } it 100 at 20 miles an hour=316 tons, 
_ ©, 11 in 40 at 20 miles an hour = 158 tons. 





A D.—Six- 





wheel Coupled Tank Abt’s Engine. Maschinenfabrik : Raslinden. 
Nos. 126, 128, 130, 132. 
Adhesion cylinder 15§ x 19}}in. t. c. q. 
Tooth-wheel cylinder 133 x shin Weight on leading wheels — 
Dia. of leading wheels 2ft. lly;in. | Weight on driving whezls — 
Dia. of driving wheels 2ft. lly;in. Weight on trailing wheels — 
Dia. of trailing wheels 2ft. 11,,in. Weight of engine in work- 
Rigid wheel base... .. 11ft. 9}in. ing order .. is, oo Re 
Total length of engine 29ft.10}in. Capacity of tanks 770 gal. 
Heating surface o Fuel carried vere ...* 
boiler .. P 807 sq. ft. Working steam pressure, 176°5 lb. 
Fire-grate area .. 18°6 sq. ft. per square inch. 
B.—Four-wheel Coupled Pont Engine. Sharp, Stewart, and Co, 
Nos. 21, 23. 
Cylinders ., 12 x I7in. t. cq. 
Dia. of leading wheels 3ft. Weight on leading wheels 6 0 0 
Dia. of driving wheels 4ft. 3in. Weight on driving wheels 710 0 
Dia. of trailing wheels 4ft. 3in. Weight on trailing wheels 7 10 0 
tigid wheel base.. .. 12ft. 3in. Weight of engine in work- 
Total length of engine 25ft. Tin. ing order.. . sete ee 
Heating surface of Capacity of tanks - 500 gal. 
boiler eo ee 551 sq.ft. Fuel carried -. 15 ewt. 
Fire-grate area .. .. 7°5 ,, Working steam pressure, 120 1b. per 


square inch. 


Notch of lever Sth. Load haulei, 1 in 100 at 20 miles an hour = 87 tons. 
L. —Si c-irheel Coupl ed Tank Engine. Nasmyth, Wiison, and Co. 
Nos. 55, 57, 60, 63 
Cylinders .. 13 xX 18in. toaq. 
Dia. of leading wheels 3it. Weight on leading wheels 615 0 
Dia. of driving wheels 3ft. Weight on driving wheels 7 6 1 
Dia. of trailing wheels 3ft. Weight on trailing wheels 619 0 
Rigid wheel base. . 10ft. 6in. Weight of engine in work- 
Total length of engine 23ft. ing order . ee, ee 
| Heating surface of Capacity of tanks 450 gals. 
boiler .. Fuel carried 12 ewt 


| Fire-grate area 


| Notch of lever 3th. 


Working steam pressure, 140 Ib. per | 


496 sq. ft. 
8 


” 


Working steam pressure, 140 1b. per 
square inch. 


Note h of lever 8th. Load hauled, 1 in 100 at 20 miles an hour = 180 tons. 











Tender Engine. Kitson and Co. 


Nos. 88, 84, 35, 36, 37, 38. 


P Q —Four-wheel Coupled Bogie 
Cylinders -» 15 X 22in. 
Dia. of bogie wheels |. ft. Sin. 


Dia. of driving wheels 4ft. 6in. 


Dia. of trailing wheels 4ft. 6in. 
Rigid wheel base. . — 
| Total length of engine _ 
Heating surface of 
boiler .. . 28 sq. ft. 


Fire-grate area .. 2 * 


t. ¢. q. 
Weight on bogie wheels . 10 1 0 
Weight on driving wheels 819 0 
Weight on trailing wheels 317 0 
Weight of engine in work- 
ing order . a 2717 0 
Weight of tender 


Capacity of tank 


1200 gal. 
Fuel carried _ = 


Working steam pressure, 140 Ib. per square inch. 
Note h of lever &th. Load hauled, 1 in 100 at 20 miles at hour = = = 195 tons. 





U.—Siz-wheel Coupled T nder Engine. 


Vulean Foundry. 


Cylinders - 14x 20in. 
Dia. of leading wheels 3ft. Gin. 
Dia. of driving wheels 3ft. 6ia. 
Dia. of trailing wheels 3ft. 6in. 
Rigid wheel base.. .. 12ft. 2in. 
Total length of engine 40ft. Sjin. 
Heating surface of 

WOME .....ce 822 S4- ft. 
Fire-grate area aT % 


Kitson and Co. Nos. 14, 16. 


Nos. 25, 27, 29, 80 
Weight on leading wheels 
Weight on driving wheels 
Weight on trailing wheels 
Weight of engine in work- 
inked Oe 
Weight of tender 
Capacity of tank 
Fuel carried ae ._ — 


t. 
8 
8 
8 


<n 
ov ine 


Working steam pressure, 140 Ib. per square inch. 


Jf 1 in 100 at 20 miles an hour=197 tons. 
Load hauled, (1 in 40 at 20 miles an hour = = 98} tors. 


Y Z.—Six-wheel Coupled Tank Engine. 


Dubs and Co. 
Kitson and Co. 
Cylinders... 15 
Dia. of leading wheels 
Dia. of driving wheels 
Dia. of trailing wheels 
Rigid wheel base.. . 
Total length of engine 
Heating surface of 
eae AC eee 
Fire-grate area .. .. 


X 22in. 


13ft. Tin. 
28ft. 6hin. 
827 sq. ft. 
11} 


” 


Notch of lever §th. Load haule 


Nos. 48, 45, 47, 49, 51, 5 
Nos. 39, 40, 41, 42, 44, 46, 48, 50. 


| Capacity of tanks oe 


, 58, 54, 56, 58, 69, 71, 73, 75. 


Weight on leading wheels 
Weight on driving wheels 
Weight on trailing wheels 
| Weight of engine in work- 

ea 


| Fuel carried 
Working steam pressure, 140 Ib. per 
square inch. 


q {1 in 100 at 20 miles an hour=218 tons. 
(1 in 40 at 20 miles an hour = 109 tons, 


| Total length of oo as 





q. | 


a 


———— 





in question, The 





A a 
B.—Fowr-rheel Coupled Tank Bngine (compound culinders) 1, 
" Kobe Works, No. 187. Herd), buitt at 
High-pressure cylinder 15 x 20in, 
low-pressure cylinder 22} x 20in. | Weight on leading 4 
Dia. of leading wheels she 2in. | Weight on driving ee w 0 7 
Dia. of driving wheels 4ft. Sin. Weight on coupled wheels 10 i . 
Dia. of coupled wheels 4ft. 5in. | Weight on trailing Wheels x : : 
Dia. of trailing wheels 8ft. 2in. Weight of engine in work. ll 
| Rigid wheel base.. _ ing order 40 9 
Total length of engine 3lft. Sin. | Capacity of tanks Rae 
Heating surface of Fuel carried er gal, 


boiler .. .. 
Fire-grate area 
Notch of lever §th. 


C.—Four-wheel Coupled Tank Engi 


| Cylinders .. - 12 x 18in. 
| Dia. of leading wheels ft. Ifin. 
Dia. of driving wheels 4ft. 

Dia. of trailing wheels 4ft. 

Rigid wheel base.. .. 12ft. Gin. 
Total length of engine 25ft. 


Heating surface o 
MO. as ct Mee SO 
Fire-grate area — #2 w 


| Notch of lever §th. Load hauled, 
I.—Six-whee 
Beyer Peacock ant 
Cylinders .. 18 x 18in. 
Dia. of leading wheels 3ft. 
Dia. of driving wheels 3ft. 
Dia. of trailing wheels 3ft. 
Rigid wheel base.. .. 10ft. 6in. 


os 90 > a sq.ft. | Working steam pressure. 


Load hauled, 1 in 100 at 20 miles an hour 


1ljin. 


t Coupled Tank Engine. 


160 tons, 


ne. Avonside Engine Works, x “ s 


) 


2 q. 


t. 
Weight on leading wheels 4 


Weight on driving wheels x 0 
Weight on trailing wheels g 14 0 
Weight of engine in work. 

ing order . 244 
Capacity of tanks bi gal 
Fuel carrie P -» 1E ewt, 

Working steam pressure 1201b. per 

square inch. 

1 in 100 at 20 miles an hour 87 tons 

Nasmyth, Wilson, and ¢ No. 124, 

ud Co. Nos. 166, 167, ei 

t. cq, 

Weight on leading wheels ¢ 15 0 


Weight on driving wheels 7 § | 
Weight on trailing wheels 619 6 
Weight of engine in work. 





Total length of engine 19ft. llin. ing order .. 0 oe 
Heating surface of Capacity of tanks ; 450 ral, 
boiler .. .. 496 sq. ft. | Fuel carried cwt. 
Fire-grate area 8 ne Working steam pre ssure, 1 a i per 
square inch. 
Notch of leve ri sth. _Load hi sued, 1 in 100 at 20 ) miles an hour = 180 tong 
R T.— Four-wheel Couple 1 Bogie Tend ler EBagine. Beyer, Peace and C 
Nos. 77, 78, 79, 80, 81, 82, 83, 84, 86, 88, 90, 
Neilson and Co. Nos. 117, 119, 120, 121, 122, 123 
Cylinders - .. 15} x 22in. t.c.q 
Dia. of bogie wheels .. 2ft. 4in. Weight on bogie wheels... § 9 6 
Dia. of driving wheels 4ft. 6in. Weight on driving wheels 10 1 9 
Dia. of trailing wheels 4ft. Gin. Weight on trailing wheels 9 1] 9 
Rigid wheel base.. 6ft. 6in. Weight of engine in work- ; 
Total length of engine ~- ing order . 7140 
Heating surface of Weight of tender BS 
boiler .. a 896 sq. ft. | Capacity of tank 1250 gal, 
Fire-grate area ie Fuel carried = 
Working steam pressure, 140 lb. per square inch. 
Notch of lever §th. Load hauled, 1 in 100 at 20 miles an hour = 208 tons, 
V W.—Sir-irheels Coupled Bissel Truck Tender Engine. Kit 1¢ 
Nos. 94, 95, 96, 97 
Cylinders ae ee t. cq, 
Dia. of bogie wheels .. 2ft. Gin. Weight on bogie wheels... 4 4 2 
Dia. of coupled wheels, Weight on coupled wheels, 
front .. .. 8ft. 9in. front . ll 9 
Dia. of driving wheels 8ft. 9iv. Weight on driving wheels 11 1) 3 
Dia. of coupled wheels, Weight on « — wheels, 
ee ee $ft. 9in. hind .. 1110 3 
Dia. of tender wheels 3ft. Weight of engine ‘in work 
Rigid wheel base. . 12ft. 6in. ing order .. oo 82 2 
Total length of engine 46ft. 2in. Weight of tender , 
Heating surface of Capacity of tank 2000 gal. 
|. rae 991 sq.ft. Fuel carried 4 .. 60 cwt. 
Fire-grate area 16 = Working steam pressure, 160 1b. per 
square inch. 
Notch of lever 8th. Load hauled, 1 in 100 at 20 miles an hour = 284 tons 
and 303 tons. 
Notch of lever #th. Load hauled, 1 in 40 at 20 miles an hour 
142 tons and 1514 tons. 
A F.—Four-iheel Coupled Bogie Te nder Engine.  Beuer, Peaco ul Ce 
Nos. 142, 143, 144, 145, 146, 147. 
Neilson and Co. Nos. 174, 175, 176, 177, 178, 179. 
Cylinders ae eS t.c.q 
Dia. of bogie wheels |. 2ft. 4in. Weight on bogie wheels.. 8 6 0 
Dia. of driving wheels 4ft. 6in. Weight on driving wheels 10 6 06 
Dia. of trailing wheels 4ft. 6in. Weight on trailing wheels 10 6 0 
Tender .. . Sft. Weight of engine in work- 
Rigid wheel base. .. 8ft. 4in. i Pras | pt ae 
Total length of engine 46ft. Capacity of tender 2000 gal 
Heating surface of Fuel carried Z 135 cu.ft. 
boiler ‘ - 908°99 sq.ft. Working steam pressure, 160 1b. per 
Fire-grate area 14°27 ,, square inch. 

D.—Four-wheel Coupled Tank Engine. Dubs and Co. Noll 
Cylindera .. .. .. 12 x 18in. t. ec. q 
Dia. of leading wheels 2ft. llin. Weight on leading wheels ( 0 0 
Dia. of driving whee’s 4ft. 6in. Weight on driving wheels 8 4 0 
Dia. of trailing wheels 4ft. 6in. Weight on trailing wheels 11 0 0 
Rigid wheel base.. .. 10ft. 9in. Weight of engine in work- 

Total length of engine 23ft. 4in. ing order .. aa oa ee Oe 
Heating surface of Capacity of tanks . 800 gal 
boiler .. .. - 543sq. ft. Fuel carried < . 20ewt 
Fire-grate area 85 59 Working steam pre ssure, 120 Ib per 
square inch. 

Notch of lever §th. Load hauled, 1 in 100 at 20 miles an hour = S7 tons. 
J.— Four-wheel Coupled Tank Engine. Nasmyth, Wilson, and Co. 
Cylinders ae 2 x 20in. t. c. q. 
Dia. of les ading wheels 3 t. lin. Weight on leading wheels 7 16 0 
Dia. of driving wheels 4ft. 4in. Weight on driving wheels 817 0 
Dia. of coupled wheels 4ft. din. Weight on coupled wheels 8 7 0 
Dia. of trailing wheels §ft. lin. Weight on trailing wheels 6 3 0 

Rigid wheel base.. .. 19ft. 6iv. Weight of engine in work- 

Total length of engine 30ft. 11}in. ing order . ; 31 3 0 

Heating surface of Capacity of tanks 850 gal. 
boiler .. Fuel carried 1 ton 


646 sq. ft. 
104 


Fire-grate area s 


Working steam pressure, 140 Ib. per 
square inch, 


Leading and trailing axles have F.W. radial boxes. 


Notch of lever ath. Load hauled, 1 


8 Sas wheel "Coupled Bogie Te der” Bngine. 
(rebuilt at Kobe). 


Cylinders oe = x 22in. 
Dia. of bogie wheels -. 2ft. 4in. 
Dia. of driving wheels 4ft. 6in. 
Dia. of trailing wheels 4ft. 6in. 
Tender .. + 8ft. 

tigid wheel base. 8ft. din. 


45ft. 9}in. 
of 


Heatin 
: P — 7 sq. ft. 


boiler... 
Fire-grate area 
Notch of lever 8th. 


surface 


” 


Loz a hauled, 1 


in 100 at 20 miles an hour = 150 tons 


be yer, Peacock, 


and Co. 





Nos. 2 

. Ce qe 
| Weight on bogie wheels.. 8 0 
Weight on driving wheels 3 8 0 
Weight on trailing whee Is 9 9 9 

| Weight of — in work- rn 
ing order.. . 05 0 

Weight of tender. pai ee 
| Capacity of tank - og 
30 cwt. 


Fuel carried .. 
Working steam pressure . 


in 100 at 20 miles an hour — 208 ton 





A G.—Siz-wheels Coupled Bissel arg 


Nos. 148, 149, haw 151, 
x 22in. 
dt. “a. 


and Co. 
Cylinders. os 
Dia. of bogie wheels .. 
Dia. of coupled wheels, 


front li 
Dia. of drivin 


wheels 4ft. 
Dia. of coupled wheels, 
nin Pet gi eee 
Dia. of tender wheels.. 3ft. 
Heating surface of 
boiler .. 


991 sq. ft. 
17 


Fire-grate area .. .. ” 


Working steam pressure, 160 Ib, per square inch, 


Tender Engine, Beyer, Peacock, 
152, 153, 154, 155, 156, 157, 158, 159. 

t. c. q- 

Weight on bogie wheels .. 5 5 U 

Weight on coupled wheels, ae 


front .. 
Weight on driving wheels 11 13 0 
Ww —_ on coupled wheels, 


hind 10 
Weight of engine ‘in work- 

ing order . 39 0 0 
Capacity of side tanks .. * 440 gal. 


. 2000 gal. 


Cc ity of tender .. 
“at pa «. 185cu. t. 


Fuel carried ee 
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FOUR WHEEL COUPLED TANK ENGINE. 
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B FOUR WHEEL COUPLED TANK ENGINE. 
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SIX WHEEL COUPLED TANK ENGINE. 
NASMYTH WILSON 2 C°N° 124 BEYER PEACOCK & C° N°S 166.167. 





SIX WHEEL COUPLED TANK ENGINE. 
NASMYTH WILSON & C° N°S 55.57. 60.63. 
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FOUR WHEEL COUPLED BOGIE TENDER ENGINE. 
KITSON & C9 NOS 33.34.35.36.37.38. 


‘ 
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FOUR WHEEL COUPLED TENDER ENGINE 
SHARP STEWART & C° N°S 2.4 


=e ~-=- ---=-~ 6' 6 
; : --- wo cceenn-asamnren- B9' 9g" ---- 
SIX WHEEL COUPLED TENDER ENGINE. 

KITSON & C2 NOS 14.16. VULCAN FOUNRY N°S 2527.29.30. 


SIX WHEEL COUPLED BISSEL TRUCK TENDER 
BALDWIN LOCO. WORKS. N°S 101,103. 


LIL 


TZ. SIX WHEEL COUPLED TANK ENGINE. SIX WHEEL COUPLED BISSEL TRUCK TENDER ENGINE. 
DUBS & C° N°943.45.47. 49.51.52. KITSON & C° N° 39.40.4142. KITSON &C° ~N°S 94.95.9697. 
P 56.58.69.71 73.75. 44.4648.50. no notes 
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SIX WHEEL COUPLED BISSEL TRUCK TENDER ENGINE. on ate uae. cnet ee 
BEYER PEACOCK & C2 N° 148.14-9.15015I.152.153.154.1S5.156. 157.158. 159. Sa ee seca aie 
ore : 
a ' 
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FOUR WHEEL COUPLED TANK ENGI 


NE COMPOUND CYLIND 
BUILT AT KOBE WORKS . N° 137. 


jan mh ta bal - ae" 
ERS. 
SIX WHEEL COUPLED TANK ABT'S ENGINE. 
MASCHINENFABRIK ESSLINGEN. N2S 126.128.13.132. 
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(For jp lia, page 822) 


YORKSHIRE ENGINE WORKS FOUR WHEELS COUPLED FOUR WHEEL COUPLED BOGIE TENDER ENGINE 
































































































































UPLED Thy TANK ENGINE. N° 3. ; € BUILT AT KOBE WORKS. 
T & Ce * haga NOS 170.171.172.173. 
SO 
a : 
ae / : : 
1871 — ® 
nn 
iy o ; ; - 
1] = H- -44]- 
i , ; ‘ 
; ' ee . 6 25 a SOF ay x o of ¢ ioF - cars ae 
& - 7 ° - - > 
: : eP — WHEEL COUPLED TANK ENGINE. setiaieiiiiadite abies 
SHARP STEWART & C? N° 31.32. STEVENSON &C?N°#68.10.12. UR W AUK ENGINE. 
walt _ *F.G. ye if Sees as VULCAN FOUNDRY NO, 
ANKiNg yos 22.24. oo 
‘Re mt a 
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° é f 21° 105 , 
aii Four WHEEL COUPLED TANK ENGINE. 
FOUR WHEEL COUPLED GOGIE TENDER ENCiNC NASMYTH WILSON &C° UBS & C° VULCAN FOUNDRY. 
N KITSON & C° N° 18.20 (REBUILT At KOBE.) KLM. N° 59.61. 62.64.85 87112. 3.45. Not65 66 6768.70.72. NOS 125.127. 
. , ee NG NB 89.9193.98.99.100.112.104.106.129.131. 
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; FOUR WHEEL COUPLED BOGIE TENDER ENGINE. 
FOUR WHEEL COUPLED BOGIE TENDER ENGINE. RI. BEYER PEACOCK & C° N°®77.78.79.80.81.82.  NEILSON & C° N°SIIZII9. 
BEYER PEACOCK &C° N°S 26.28 ( REBUILT AT KOBE) oa 83,84.86.88.90.92 120.121.122.123. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
a _Grrotp aNnpD Co., Vienna. 

AUSTRIA paige Watsn, Lrp., Shanghai and Hong Kong. 

CHIN —BOYVEAU AND CHEVILLET, Rue de la Banque, Paris. 

a MANY _-ASHER AND Co., 5, Unter den Linden, Berlin. 

G «i aki 





A. TWEITMEYER, Le<psic. 
INDIA.—A. J- CoMBRIDGE AND Co., Esplanade-road, and Railway Book- 


stalls, Bombay. 
TALY.—LOors HER AND Co., 307, Corso, Rome. 
IT! nite x . 7 * 
Bocca Freres, Turin. 
KeLLy AND WALSH, Lrp., Yokohama. 


AN. 
JAPA O. Ricker, 14, Nevsky Prospect, St. Pete raburg. 


RUSSIA. 
; ‘RICA,—GO 
8. AF R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. G. Jura ann Co., Capetown, Port Elizabeth, and Johan- 


RDON AND Goren, Long-street, Capetown. 


nesburg. 
[A.—GoRDON AND Gorcn, Queen-street, Melbourne ; 
street, Sydney ; Queen-street, Brisbane. 

R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; 862, 
Little Collins-street, Melbourne; 7, King Williain- 
street, Adelaide ; Edward-street, Brisbane, 

TURNER AND HENDERSON, Hvunt-street, Sydney. 

NEW ZEALAND.— Upton anv Co., Auckland, 
te Craia, J. W., Napier. 
_MonTREAL News Co., 386 and 388, St. James-street, Montreal 


George- 


AUSTRAL 


ANADA. 
Toronto News Co., 42, Yonge-street, Toronto. 
NITED STATES OF A MERICA.—INTERNATIONAL NEws Co., 83 and 85, 
i Duane-street, New York. 
SupscripTion News Co., Chicago, 
STRAITS SETTLEMENTS.—KELLy anp Wats, Ltp., Singapore. 
CEYLA IN. —WhaYARTNA AND Co , Colombo, 
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SUBSCRIPTIONS. 
Tue ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 


advance) :— 
Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 
If credit occur, an extra charge of two shillings and sixpence per annum 


will be made, THe Enarneer is registered for transmission abroad. 


A complete set of Tak Enaiveer can be had on application, 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 





Post-office Order must be accompanied by letter of advice to the 
Publisher 
Tain Paper CoPpies— 
Waltvastienes. 5) va): catcwie. xan) 3 £0 18s. Od. 
TOE ce. Su oa Ge, Saab ee we £1 16s. Od; 
Tutck PAPER CoPlEs— 

Helf-yearly .. se «0 «8 «0 ot oc co eo 43 Ge S&H. 
fC) a a a ee ee a eee ae! 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


we The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Prices for Displayed Advertisements in “ordinary” and 
positions will be sent on application. 


“special ’ 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week, 


i:tters relating to Advertisements and the Publishing Department of the 
to be addressed to the Publisher, Mr. Sudney White ; 
letters to be addvesaed to the Editor of THe ENGINEER. 


aper are all other 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 


TO CORRESPONDENTS. 


«* In order to avoid trouble and confusion we flad it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
inatructions, 

*,* All letters intended for insertion in Tuk ENGINEER, 07 containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good fuith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Loco.—For the present it is better pechaps that the subject should not 
be discussed in our pages. Wait until the trials have taken place. 

J. R. (Sukker).—It would be useless to publish your diagram puzzle, 
because you have given no particulars affording any clue. Why, for 
eee have you sent only one diagram from the low-pressure 
cylinder? The construction of steam pumps is so varied that almost 
anything can be had in the way of curious diagrams from them. 

W. B. (Stalybridge).—You say that your exhaust valves are worked 
independently of the admission valves, and that they are correctly set. 
This they certainly are not, according to the diagram you send us, 
They are closing much too soon, as that is the cause of the excessive 
compression. We assume, of course, that the valves are in good order. 

F. R. W. (Norwich.)—We cannot find anything novel in your proposed 
propeller. We believe that it is practically impossible to invent any 
propeller which shall be quite new in the sense that no one has 
previously suggested it. Your propeller would be very inefficient, for 
reasons which would not be intelligible to those who have not studied 
the very complicated questions involved in the propulsion of ships. 

J. B. — Your letter does not make up by its accuracy and 
utility for its lack of courtesy. Your definition of the poundal 
is entirely wrong. The poundal is defined as that force which, 
acting on a mass of one pound for one second, produces an acceleration 
of lft. per second. That is to say, it is wi of a pound, and not as 

you think a pound, We use here the language of every-day life. 

Personalities about “ practical men” are entirely out of place in 

scientific discussion. 


INQUIRIES. 
FRICTION WHEELS. 

Sir,—In your issue of February 5th, 1897, of Taz ENGcINeeER there is a 
— on ‘* Friction Wheels,” by Mr. W. F. M. Gross. Could any reader 
inform me where I could obtain such wheels or get them made? 

Cambridge, March 25th. F. L. B. 








MEETINGS NEXT WEEK. 

CrystaL PaLtace.—Wednesday, March 31st, at 8 p.m.: Course of 
Victorian Era Lectures, ‘‘ Sixty Years’ Triumphs of Engineering.” 

CHESTERFIELD AND MIDLAND Counties INSTITUTION OF ENGINEERS.— 
Saturday, April 3rd, at 3.15 p.m.: General Meeting, coupled with an 
excursion to be held in the town of Tamworth. 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday, March 29th: Paper, 
‘Motor Vehicles for Common Roads,’ by Mr. W. Worby Beaumont, 
M. Inst. C.E. 

Tue INSTITUTION OF JUNIOR ENGINEERS.—Friday, April 2nd, at 8 p.m.: 
Paper to be read and discussed, ‘Cycle Construction,” by Mr. A. W. 
Marshall. 

GeoLocists’ AssociaTIoN.—Friday, April 2nd, at 8 p.m.: Paper to be 
read, ‘‘ The Physical History of Romney Marsh,” by Mr. George Dowker, 
F.G.8. Remarks will be made on “ A Collection of Flint Implements 
from Cookham, as Illustrating the Excursion to be made to that place 
on May Ist,” by Mr. Llewellyn Treacher, F.G.S. 

Tue InstiruTion oF Civit Enornerers.—Tuesday, March 30th, at 
8 p.m.: Paper to be read with a view to discussion, ‘‘ Electric Lifts and 
Cranes,” by Mr. Henry W. Ravenshaw, Assoc, M. Inst. C.E. Thursdsy, 
April Ist, at 2.20 p.m.: Students visit the Generating Station of the 
City of London Electric Lighting Company, Bankside, 8.E 

Society or Arts.—Monday, March 29th, at 4.30 p.m.: Cantor Lectures, 
* Alloys,” by Professor W. Chandler Roberts-Austen, C.B., F.R.S. Tues- 
day, March 30th, at 8 p.m.: Applied Art Section, ‘‘ Lead Work,” by Mr. 
W. R. Lethaby. Wednesday, March 31st, at 8 p.m.: Paper, ‘“‘Cycling— 
Historical and Practical,” by Mr. George Lacy Hillier. Thursday, 
April Ist, at 4.30 p.m.: Indian Section, ‘‘ A Visit to Russian Central 
Asia,’ by Mr. Michael Francis O'Dwyer, I.C.S., Assistant Commissioner 
in the Punjab. 

Roya InsTiTuTIOoN OF GREAT Britatin.—Tuesday, March 30th, at 
3 p.m.: Lecture XL, ‘Animal Electricity,” by Professor A. D. Waller, 
M.D., F.R.S. Thursday, April Ist, at 3 p.m.: Lecture II., ‘‘The Rela- 
tion of Geology to History (The Frontier of History in Britain),” by 
Professor W. Boyd Dawkins, M.A., F.R.S8., F.S.A., F.G.8. Friday, 
April 2nd, at 9 p.m.: Discourse, ‘‘ Metallic Alloys and the Theory of 
Solution,” by Mr. Charles T. Heycock, M.A., F.R.8. Saturday, April 3rd, 
at 3p.m.: Lecture V., ‘Electricity and Electrical Vibrations,” by the 
Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S., M.R.I. 








DEATH. 
On the 20th March, at his residence, The Grove, Withington, near Man- 
chester, WILLIAM WILson Hutsg, M. Inst. C.E., aged seventy-five years. 
No flowers, by request. 





PUBLISHER’S NOTICE. 


*.” With this week's number is issued as a Supplement a Two-page 
Engraving of Thirty Types of Locomotive Engines, Imperial 
Railways, Japan, Every copy as issued by the Publisher includes 
« copy of this Supplement, and subscribers are requested to notify 
the fact should they not receive it. Price 6d. - 
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OUR HORSELESS CARRIAGE COMPETITION 


We think well to remind intending competitors that 
the time for making entries will expire at 6 p.m. on the 
31st inst. Printed forms of entry can be obtained on 
written application to the Editor of THe Enainegr. It 
is much to be hoped that no intending competitor will 
neglect to enter within the time fixed, and so suffer 
disappointment. In the interests of competitors, we 
shall not publish the list of entries until the time comes 
for delivery of the vehicles at the Crystal Palace. 


THE ENGINEER. 


MARCH 2, 1897. 

















LABOUR AND MACHINERY, 


WE are within measurable distance of a very import- 
ant conflict between capital and labour, employers and 
employed, producer and consumer. Ostensibly the battle 
will be fought over a small matter. In reality there is a 
Principle involved. Principle is a terrible word—a word of 
most woeful significance. The great and little quarrels 
of mankind, past and present, have commonly been about 
matters of principle; and a special feature of such wars 
and bickerings is that both parties are oblivious to reason 
for the time being. It is to be feared that the dispute 
between the Amalgamated Engineers and the employers 
will prove no exception to the rule. Indeed, in all respects, 
so far it is a typical or normal dispute. We have the 
usual trifle acting as a peg on which to hang arguments. 
The usual statements that a “ great principle” is involved, 
made by the masters and men alike. The facts lie in a 





nutshell. At Pallion yard, near Sunderland, a member 


of the Machine Workers’ Society was employed to work a 
boring machine. We understand that this machine is so 
far automatic in its action that highly skilled labour is 
not needed to run it. The Amalgamated Engineers 
Society have taken umbrage, and refuse to permit the 
machine to be worked by anyone but an Amalgamated 
Engineer. A strike at the works was threatened, to 
which the Federated Engineering Employers retorted 
with a notice for a general lock-out, to be managed in 
the usual way, that is to say, 25 per cent. of the men to 
be discharged each week until the lock-out was complete. 
The men retaliated by threatening all to come out ina 
body. At this point came on the scene Messrs. Knight, 
Wilkie, and White, the leaders of other Unions, which 
would suffer seriously by the strike and lock-out, and 
which could gain nothing, no matter which side won. 
It remains to be seen whether their efforts to patch up 
a peace will be successful or not. According to the latest 
trustworthy information, the council of the Amalgamated 
Society of Engineers have accepted the proposal of the 
employers for a joint conference to consider the questions 
in dispute, and it is expected that the conference will be 
held at Carlisle on Tuesday or Wednesday next. So 
much for the facts. Let us now consider what is the 
principle about which so much is said. 

It is not disputed that the Amalgamated Engineers have 
recently made themselves very troublesome. Indeed, we 
believe thatthey rather glory in the fact. The more trouble- 
some labour becomes the more anxious is the employer 
to do without it. The contentiousness of labour is the 
grindstone on which capital sharpens its wits. Invention 
is stimulated by recalcitrant labour, and machinery is 
employed to do that which labour had done hitherto. A 
very considerable number of most important inventions 
have been called into being in this way. Nor is the 
effect of the influence which we are considering confined 
to great inventions. The self-acting mule, the result of a 
strike of spinners, almost revolutionised the cotton trade ; 
but a number of small industries have been modified in 
the same way. Thus, a good many years ago, an agri- 
cultural implement maker was troubled by his men 
concerning a question of boring small wheels. He had a 
very simple device rigged up, and put some field 
labourers on, who did the boring just as well as the 
engineers, and for one-tenth the price. No doubt most 
of our readers can call similar experiences to mind if 
they have but attained middle life. The principle for 
which the Amalgamated Engineers fight is that no tool 
shall be used in the engineering trade which will enable 
the employer to dispense with a highly-paid man in 
favour of one who draws lower wages. The principle for 
which the employers contend is the right to manufacture 
or produce at the lowest possible cost. In such a war 
the employer is certain to win; not perhaps at the 
moment, but ultimately. Indeed, we are not sure 
that it is correct to say that the employer must win if 
the phase is taken to imply that the victory will be due 
to his own efforts; on the contrary, he will win, so to 
speak, in spite of himself. That is to say, the mere fact 
that shops are open, men employed, and work being done, 
is sufficient proof that that work is being done within a 
few per cent. of the lowest possible cost. If it is not so 
done, the manufacturer will be a bankrupt at a period, 
indefinite it is true, but by no means necessarily very 
remote. The stern logic of trade will be too much for 
him. We may say that we sympathise with the men, up 
to a certain point. We may even go so far as to express 
our belief that not a few employers do the same thing. 
But the men and employers have alike to fight the 
consumer, and he is the ultimate arbiter of their fortunes. 
We have only to consider the comparatively recent 
history of the world to perceive how powerless all kinds 
and varieties of combinations have been to stem the tide 
of events. And perhaps the most instructive lesson of 
all that can be acquired is the appreciation of the fact 
with all its consequences, that that which is impossible in 
one generation becomes the only possible in the next. 
In the early part of the present century it was impossible 
to produce figured silks without keeping one or two 
wretched children seated under the loom to work the 
harness. In a single generation Jacquard and the first 
Napoleon between them rendered the proiuction of 
figured silks in this way impossible. The present 
generation of Amalgamated Engineers may regard the 
employment of unskilled labour in working a boring 
machine as an infringement of their rights; their sons 
will look on the attempt to get a skilled man to work 
such a machine as an anachronism. 

The great mistake made by the leaders of most unions 
and societies is that they do not know how to distinguish 
between the accidental and the inevitable. They are 
blind to the difference between the may-bes and the 
must-bes of life. According to the rules of warfare, a 
garrison attempting to defend an obviously untenable 
fortress cannot expect quarter. The union leaders who 
lead forlorn hopes deserve nothing but reprobation. Let 
us assume that the men will win in the present case, and 
that the Pallion machine will in future be worked by an 
Amalgamated Engineer. Do the leaders of the union 
really think that such a victory can have any lasting 
effect, or that it will permanently prevent the use of 
labour-saving appliances on the Tyne or the Clyde, the 
Wear or the Tees? They are prepared, we believe, to 
enter on a contest which may very readily cost a quarter 
of a million; and we venture to predict that the direct 
effect of the conflict will be to give an immense stimulus 
to the production of labour-saving appliances. The more 
difficult the Amalgamated Engineers make their employ- 
ment the more eager will the world be to dispense with 
their services. Arbitration, or the counsels of interest, or 
the services of mutual friends, may step in, and, as we 
have said, patch up a peace; but it cannot last. The 
one thing needful at the present time is such an accurate 
investigation of the facts, and such a careful inquiry into 
the position of trade and methods of doing business as 
would result in the acquisition of information wh‘ch 





would enable employers and employed to understand what 
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is their relation to the consumer. Where are we in the 
world’s markets ? 

In the light of the camp fires of the hosts getting 
ready for battle, how small do the little writings, and 
arguments, and theories of the technical education folks 
stand out. A dispute which closes all the shipyards of the 
greatest shipbuilding country the world possesses 
dwarfs into utter insignificance the questions which 
professors—we beg pardon, their friends—raise day by 
day. All the technical education that could be imparted 
in a year would not compensate for the mischief done by 
the suspension of work in our great shipyards for one day. 
How is it that nobody can hit on a remedy—no one devise 
a cure for strikes? We fear that there is but one answer; 
so long as human nature is what it is, so long will trade 
disputes occur. These are things which belong to the 
inevitable. 


THE EQUIPMENT OF ENGINEERING LABORATORIES. 


To whatever extent engineers may disagree as to the 
value or otherwise of technical education, we think that 
there can be no doubt that all are agreed as to the bene- 
fits conferred, or capable of being conferred, on young 
engineers just entering upon their life’s work by the 
engineering laboratories which are now attached to most 
of our colleges. We say “capable of being conferred” 
advisedly, inasmuch as by far the majority of such 
laboratories do not perform more than a fraction of what 
they might, if they were properly equipped and directed. 

There is no part of an engineering school so important 
as the laboratory. The instruction given in other depart- 
ments is often uselessly advanced, and more uselessly 
mathematical, and is generally of such a nature that it 
may be acquired outside the college altogether. With 
regard to the laboratory, such is by no means the case. 
The information and practice and experience which a 
young engineer has opportunities of acquiring in an effi- 
ciently-equipped laboratory are invaluable from an educa- 
tional point of view; they may prove to be of the greatest use 
to him in after life; and they are uniquein that they cannot be 
—that is, inmost cases—acquiredelsewhere. And it is for 
these reasons that we wish to draw attention to what 
appear to us to be the two great faults of such labora- 
tories, namely, their general meagreness of outfit and 
a too great elaborateness in such appliances as they do 
possess. 

In the first place, let it be understood that, in speaking 
of the work of an engineering laboratory, we do not 
refer to the so-called shop work which is attempted in 
some colleges. Such work and training is for the actual 
workshop, and for it only; it cannot be taught in a 
college laboratory, which must always lack the most 
important factors necessary to make such training 
successful—quantity of work, variety of work, trade 
competition, and lynx-eyed foremen. Of course it is 
necessary in all laboratories that a little fitting and 
machine work should be done occasionally in preparing 
test specimens and repairing apparatus, and tools for this 
work must be provided, but their use should be of a 
strictly supplementary character, and not form the chief 
business of the laboratory. If we analyse, it we find 
that the greater part of an engineer’s work consists in 
making measurements and in dealing with the materials 
of construction, of which it is of the greatest importance 
that he should know more than a little about the strength 
properties. It is, therefore, in these two directions that 
a student’s engineering laboratory work should be 
especially directed. 

In entering upon his work in the laboratory, a student 
should first be taught how to make measurements both 
quickly and accurately; these measurements should be 
of various kinds, from areas, volumes, and weights, to the 
measurement of work and heat in connection with the 
steam engine. Far too little attention has in the past 
been paid to the accurate and systematic performance of 
the simpler processes of measurement. Most engineer- 
ing students who have passed through a course of labora- 
tory training can indicate a steam engine, for instance— 
if all the necessary gear has been prepared for them—but 
how few can calculate with any degree of certainty the 
weight of the fly-wheel of the same engine ? 

The testing of materials is generally carried out in 
engineering laboratories, but much might be done to 
increase the value of such work, both by varying the 
conditions of testing to a greater extent than is usual, 
and by testing a greater variety of material. Such test- 
ing is too often confined to a few samples of iron and 
steel, and might very well be extended to various mix- 
tures of gun-metal and brass, copper, aluminium, and 
several varieties of timber; because it is only by dealing 
with a variety of material, tested under many different 
conditions, that that familiarity with the behaviour of the 
materials he is going to make use of can be sufficiently 
attained by the young engineer. 

But it is with the prevailing manner of conducting 
steam engine trials in college laboratories that our chief 
yuarrel lies. There is nothing more important to the 
average engineer than a perfect familiarity with the proper 
testing of steam engines. Yet, this being so, the very 
usefulness of such trials is in almost all cases destroyed 
by their being carried out on an entirely wrong principle. 
The way in which these trials are managed is too often 
something like this:—The engine is, say, a compound 
condensing one, of the most approved type, and fitted 
with a complete set of apparatus for taking measure- 
ments; revolutions are counted by permanently fitted 
counters; the quantity of condensing water simply 
requires for its measurement a reading on a graduated 
scale; the indicator gear is of a permanent character, 
and requires no special skill in manipulation, and the 
brake is of a similarly cut-and-dried description. The 


engine is started after each student has been given a 
specific observation to take, and at the end of the trial 
the booked observations are taken and possibly worked 
out by one of the instructors of the laboratory, and there 
is an end of it. 

This picture is not one bit exaggerated. 


Jt may 





apply only to a few cases; in many the system is 
not so bad, but still bad, and in a few, certainly, a 
far better state of things prevails. We ask, how cana 
student gain any useful experience under such circum- 
stances? He is simply a part of a machine, and not a 
very important part either. He would learn far more 
and have his faculties of observation stimulated to a 
greater degree, if he were to carry out a small trial on a 
small engine on his own account. He would then have 
to rig up his own reducing gear, fit his own indicator 
springs, prepare a suitable friction brake, and altogether 
be thrown to a greater extent upon his own resources. 
By all means let complete engine trials be carried out, 
but, at the same time, let a student learn to do things by 
himself. 

We ask further, why are not more experiments carried 
out in engineering laboratories upon fans, pumps, calori- 
meter tests of fuels, and many other things which are of 
the very greatest importance? It appears to be high 
time that something definite was done to make the teach- 
ing in engineering schools more efficient, more complete, 
and more uniform; much might be done to improve 
matters. The time devoted to laboratory work might 
with profit be in many cases extended, and the variety 
of apparatus and experimental work might be made 
greater. This is not so much a matter of cost as it 
might appear; much of the apparatus in use at the pre- 
sent time is of too elaborate and expensive a kind, and 
the money so spent might be better utilised in providing 
a larger number of simpler appliances. 


TRADE SECRETS. 

At this time, when a large amount of anxiety is felt 
about the future of English trade, and when all causes 
that may account in any degree for the depression of it 
as a whole or in part, and when all possible means which 
may conduce to its recovery, are freely discussed, it will 
not be without interest to cal] attention to a point which 
has been practically unnoticed so far, and one which we 
think may not be without important bearings from 
certain points of view on our commercial interest. We 
refer to trade secrets. If the characteristics of a country 
may be legitimately gathered from the press of that 
country, we may say without hesitation that no country 
in the world holding important manufacturing interests 
is so reticent about its methods of work as England. If 
we turn to American or continental books or papers, we 
find that the manufacturers of those countries do not 
only willingly give information about their work, but, if 
anything, seem to encourage the circulation of such 


information. For the moment it matters not at all 
what their ulterior motives in doing so may be. It 
may be that it is looked upon as a good and 
cheap advertisement, or the information may be 


imparted from the sheer love of telling something 
known, a characteristic largely developed in many 
persons; or it may be from a self-satisfied feeling of 
knowing a great deal more about some particular 
method or system than anyone else, and wishing to let 
the rest of the world appreciate that superiority. The 
motive does not matter; the fact of its being done is of 
great importance. Of no country is this observation 
truer than of the United States. The Americans seem 
to be more generally willing to exchange information 
than other people. For a proof of this it is only necessary 
to turn to the discussions of their learned societies. 
Without wishing to disparage our own societies, we are 
forced to admit that we very rarely have anything that 
approaches the thoroughness of the investigation which 
follows the reading of a paper before an American 
institution. Member after member rises, and each is not 
content with some mere platitude or weak and un- 
suggestive question, but gives honestly and fully all he 
knows about the matter under discussion, and hunts 
in the recesses of his memory for the last little 
point of importance. The consequence is that not 
only are the ‘ Proceedings” of these societies in- 
valuable treatises on varied subjects, but that each 
member performs the office of a whetstone for his 
neighbour, urges him to initiate investigations on his own 
account, and introduces him to new fields of thought. 
It is only necessary to look to America to see the result. 
Whatever faults we may have to find with a tendency, to 
exaggerate, from which our cousins are not entirely free, 
it must be acknowledged that. due discount being allowed 
for that failing, American engineers and scientists are 
making rapid strides, and as the foundations of thought 
gain in firmness from the reasons which we have 
attempted to indicate above, these strides are made, not 
with more confidence—that were impossible—but with 
fewer resulting disasters. In all branches—let us refer 
particularly to engineering—American work is annually 
becoming more trustworthy, and the thoroughness with 
which it is gone into is in marked contrast to a backward 
tendency in this country. 

In France, too, although perhaps more superficially, 
both books and papers show that manufacturers and 
scientists are very fairly free with their knowledge. In 
Germany the technical colleges, being in many cases 
actually fostered by the makers, do a great deal towards 
the distribution of information. 

It must surely be unquestionable that this readiness to 
give and take assists the advancement of a people. A 
selfish desire to make a secret of one’s methods is not 
only harmful to the original person, but hinders, as it is 
of course intended to do, the advancement of others. It 
may seem hard to blame a man for keeping to himself 
the secret of a success which he has only gained by 
strenuous work, and the retention of which gives him a 
monopoly in the matter to which it refers; but there can 
be little question that if he made his fellows acquainted 
with all he had attained, and how he attained it, he would 
do a great amount of good, and further the interest and 
welfare of his land. It must be very questionable, too, if he 
would not in the long run do himself also a service; for not 
infrequently the person who believes himself in the 
possession of a master secret is blind to the advance 





a 
around him, and only becomes aware of it 
that his secret is no longer of value, because some ae 


than it has been discovered. Concealment of k : 


is, as a rule, suicidal, not necessarily to the ne ae , 
but to the art or craft to which it refers, Tf oul ae 
u- 


facturers went to scientific meetings, not wi ; 

tention of carrying away what in crumbe. a 
might let fall, but of sharing their loaves round _— 
far more than probable that the lack of technical k es 
ledge which exists now-a-days would be unknown eo 
that a more healthy rivalry at home would = 
strengthened us against the dangerous rivalry shtead ” 
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AGRICULTURAL MACHINERY IN EASTERN EUROPE 


Tue attention which the Eastern Mediterranean jg ; 
now attracting to itself is not confined to the grave questi “ 
of war or peace, nor limited in its consideration to States: wes 
and politicians. There are reasons why our agricultural 
machinery firms should turn their eyes with increased — 
tation to this part of the earth’s surface. The constructie, 
of railways in Asia Minor is opening out new possibilities of 
considerable moment regarding the conditions attachin to 
agriculture in this ancient country. It will be gratifein 
intelligence to British agricultural engineers, whethe 
private firms or concerns operating on the plan of joint. 
stock manufacture, that the latest testimony of eye witnesses 
is favourable to the expectation that a much better market 
than hitherto for farming implements and machinery yi] 
before very long be found in this portion of the Sultan's 
dominions. Dating from Ephesus, which is reached after a 
forty miles railway journey into the interior of Asia Minor 
from Smyrna on the sea-coast, one of the most im. 
portant trading ports in this part of the Eastern Medi. 
terranean, a recent correspondent gives encouraging parti. 
culars. He states that English steel ploughs are gettin 
into the country, and that numbers of Fs are often to he 
seen at the railway depéts en route for the agricultural 
centres. These English tillage implements are intended to 
supersede the small one-handled plough with wooden share 
tipped with iron, and drawn by ox power, which is still em. 
ployed over far too great a portion of the country. No doubt 
is expressed that in Asia Minor, as elsewhere, the old fashions 
given time, will go down before the inroads of Western ideas, 
of which the recent railway building with English capital isthe 
surest and most pronounced indication. That there is money 
to be gained in the country—if only English agricultural engi- 
neers, by practical demonstration and precept combined,andthe 
successful and profitable results which would follow to native 
landowners pat tenant agriculturists from the employment of 
tillage implements and machinery of to-day’s manufacture, 
can induce orders—is unquestionable. The correspondent 
already quoted states that in one place eight teams of oxen were 
seen ploughing one bit of ground, and near Ephesus, when 
on foot, a drove of cattle was met containing three or four 
hundred head of all sorts. Grapes, melons, figs, and oranges 
are the fruits chiefly grown, and in some parts of the country 
Indian corn, barley, and other cereals. The attempts which 
are being made to introduce English agricultural machinery 
jnto this market should now be more than ever pressed 
orward, 


NEW PATENT LAW IN THE UNITED STATES, 


WirtH a view to meeting certain defects in the existing 
Patent Laws of America, the United States Congress has 
recently passed a Patent Law Amendment Act, which is not 
without importance to English inventors. This new Act will 
come into force after January 1st, 1898. In the present state 
of the law, if an invention is patented in America, subse- 
quently to its being patented in other countries, the American 
patent becomes void on the first date that a corresponding 
foreign patent expires, no matter for how short a time it may 
up to then have run. As not infrequently a very long period 
elapses in America, between the application for, and granting 
of a patent, it is evident that a patent might actually 
be rendered void before it was granted by the expiration of a 
corresponding foreign patent. At the same time it will be 
observed that a patentee might insist upon payment of 
royalties in respect of the use of an invention patented in 
some other country, although perhaps for many years well 
known in the United States, or might even restrain its use im- 
mediately after the grant of an American patent for it. To 
remove these defects, from the beginning of next year 
it will be law that a valid patent cannot be granted in the 
United States for any invention which has been published in 
any way in that country two years prior to the American 
application. And also that no patent can be granted for an 
invention that has originally been patented in a foreign 
country after seven months from the date of application for 
the earliest foreign patent, but that if application be made 
within the prescribed time the patent shall be granted for 
the full term of seventeen years. These enactments will, 0 
course, not apply to patents granted before January, 1898, 
nor to applications filed prior to that date or to patents 
granted on such applications. It follows from these amend- 
ments that to obtain a United States patent it will be 
necessary to file the application within the present year for 
foreign patents applied for before the 1st of June of this 
year, or for inventions which have been made public in the 
United States prior to January Ist, 1896. The new measure 
also provides for a six years period of limitation in actions 
for infringement of patents. 
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Mechanics of Pumping Machinery. By Dr. J. WrISBACH 
and Professor G. HERMANN. Translated by K. P. Daut- 
strom. Macmillan and Co. With 197 illustrations. 

Tur information contained in this handy volume ought 

to be of great value to civil engineers, not only to those 

engaged at home, who frequently have to deal with com- 
plicated problems connected with the performance and 
efficiency of pumps, but also to those pioneers in un- 
civilised regions who are often confronted with the 
difficult task of having to raise water where modern 
pumps are not procurable; they can safely turn to this 
book for inspiration, as it describes all the numerous 
water-raising mechanisms that have ever been invented, 

Being written by German professors for the use © 

German students and engineers, it is only natural that 

this book should bristle with mathematical formule ; 

their number could unquestionably have been reduced by 
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oss references, but the inquirer forinforma- 


mang ehankful that this has not been done, and that on 

apes trary, each problem is treated independently. In- 

the er pending hours in mastering the elements of, say, a 

stead r pump, he need but carefully study half-a-dozen 

—_ f this volume in order to put himself in possession of 

* ate yles and modern practice in its construction. In 

it8 Doar way he can inform himself about the effect 

\ yo wheels, of chain pumps, archimedean screws, 

of Hi ae and the more modern contrivances, such as 

pais hons, injectors, hydraulic rams, &c.; but the chief 

9 of this work naturally centres in the very ex- 

haustive examination of the mechanical effects of all 
sorts of reciprocating pumps. Their general principles 
are first discussed, and their various wasteful losses and 
inconvenient troubles are carefully examined. It is 
somewhat unfortunate that in one of these problems the 
authors should have been carried away by their mathe- 
matics, and should have given undue prominence to a 
somewhat complicated motion of an ordinary valve, 
which in reality hardly affects the amount of waste, that 
being the problem in hand. By drawing attention to 
this matter the double purpose will be served of correct- 
ing an error and of showing how thoroughly even the 
smallest troubles are looked into in this work. The 
authors assume that when a pump bucket has reached 
the end of its stroke, the delivery valve, which till then 
has been pressed against its cheek, will descend to its 
seat with an accelerated velocity due to its excess weight 
over its displaced water. They also assume that during 
this accelerated descent water is escaping through the 
gradually closing orifice with a velocity corresponding to 
the head of pressure in the delivery pipe. But these two 
assumptions cannot be true at one and the same time. 
If the valve sinks back on its seat due to its excess weight 
—a wooden valve would not close at all—then evidently 
the water surrounding the valve must be assumed to be 
stagnant for the time being, and there would be no waste 
at all. If, on the other hand, the water is 1ushing after 
the retreating bucket with a velocity corre: ponding to 
the head of pressure in the delivery pipe, then the valve 
would be carried downward with the same velocity, and 
‘would close very much sooner than the authors have 
estimated. A more correct view is that the velocity of the 
retreating water depends on the velocity of the retreat- 
ing bucket, that the valve is carried down to its seat with 
this velocity, no matter whether it is a wooden or a 
metal one, and that therefore the waste past the valve 
is equal to the volume swept by the valve. The accelera- 
tion which has been estimated by the authors could be 
taken into account as a slight correction, it would 
diminish the loss in slow-working pumps, and increase it 
in fast running ones. 

The authors next deal with the suction and delivery, 
more particularly with the conditions which lead to the 
severance of the moving water column in the pipes, and 
then an estimate is made as to the necessary volume of 
the air vessels, both on the suction and on the delivery 
side of the pump, which will prevent water blows. 
Wasteful resistances are next inquired into, viz., water 
friction, packing and piston friction; and then the various 
types of pumps are discussed in detail. Amongst these 
may be mentioned :—Mine pumps, both low and high- 
pressure, and the various arrangements for driving them. 
Steam pumps and the distribution of pressure and 
resistance are gone into. Fire engines, Cornish pumps, 
and pumps for town supply are discursed at considerable 
length. Worthington’s compensation attachment direct- 
acting steam pump worked expansively is explained, and 
then numerous types of rotary pumps are described. 

Throughout this volume references are frequently 
made to other works on pumps, and to detailed 
descriptions of successful installations, and the translator 
has materially added to the value of the volume by 
supplementing these references by directing attention to 
modern publications. 


Naval Engineers and the Command of the Sea: A Story of 
Naval Administration. By Francis G. Burton. 1896. 
Manchester: The Technical Publishing Company, Limited. 

ALTHOUGH written by a layman, and, as a consequence, 
suffering here and there from slight inaccuracies, this little 
book contains evidence throughout of mature thought on 
one of the vital questions of the day, viz., the condition 
of the engine-room personnel of her Majesty's Navy. The 
author justly condemns both its insufficiency of numbers 
and uncomfortable status in the fleet. Much of what Mr. 
Burton says is so true and well put that we cannot 
resist the temptation to quote one or two of his happiest 
passages. For instance, where he is dwelling for a space 
on the unfortunate prejudices against the engineer branch 
which exist in the minds of many executive officers, and 
are more or less exhibited by the juniors in their branch 
aboard every ship of war afloat, and the tardy redress of 
this and other grievances, Mr. Burton says :— 

There can be no doubt that a spirit of antagonism to environ- 
ment is engendered in any class, which, by merely social or political 
distinctions, is kept outside the pale to which the individual 
attainments of its members entitle them. And this antagonism 
gives them an unduly exalted opinion of their own importance, 
and of the value of the services rendered by their profession to 
the world. In pure self-defence they incline to exaggeration of 
their own work and depreciation of that of others, on the principle 
that the world accepts a man at his own valuation. In the mean- 
time, whilst the fight is going on, there is a loss of power for 
+ ose a action between the several classes, and the force which 
pe should use against a mutuai foe is wasted in internecine 

ickerings, 

Hine ille lacrime. It is only too true. We have fre- 
quently pointed out in our columns how entirely it lies in 
the power of the Admiralty to remedy this deplorable state 
of things by obliterating a few more anomalies, just as 
that with regard to the messing arrangements for engi- 
neers at Greenwich was abolished a short while ago, and 
also by improving the position and prospects of R.N. engi- 
a officers generally. If this were done, we maintain 

at the existing feeling about social inequality would 
rapidly become a thing of the past. It only exists now 


because many of the engineer officers at present serving 
have not had the advantages in youth which the fin-de- 
siécle Assistant-engineer R.N. has received before appoint- 
ment, and here and there an officer may be found who in 
breeding is not quite up to the mark, and for these the 
whole branch sutfers. Give a dog a bad name and it 
will stick to him, unless he becomes perfect, and that is 
impossible for any dog. And so it is with the engineer 
branch of the Navy. And so it would be with any other 
branch, executive or civil, had it grown in the same mar- 
veilous way as has that which naturally meets with 
sympathy in these columns. It is no spurious growth. 
It is rooted in science and intellectual endeavour, and 
derives life from the attention, thought, and care of many 
of the best heads of our day. 

But we cannot agree with Mr. Burton everywhere. 
For instance, in Chapter VIII., in pleading the cause of 
the engine-room artificers, he says that these men 
have an intellectual status. If a knowledge of the first 
four rules of arithmetic and ability to write legibly, com- 
bined with the most rudimentary acquaintance with the 
marine engine and its parts, gives a man an intel- 
lectual status, of course we have nothing to say in 
contention of the statement. But we do not consider 
that engine-room artificers, R.N., especially when en- 
tering, are without exception men of intellect, parti- 
cularly as regards technical knowledge. Many of them 
have never seen a marine engine before in their 
lives. We have known gasfitters offer themselves with 
success. We dwell on this point because of what Mr. 
Burton goes on to say. ‘‘ Man for man,” we read, ‘“ they 
are the equals of those who enter the service of the ocean 
steamship companies as assistant engineers, and if per- 
mitted, could as readily pass the examinations,” &c. This 
is just what our experience has led us to think they are 
not. We have reason for saying that these men are 
largely men who have failed in, or for, the Mercantile 
Marine, who seek refuge in the Navy, and who never 
could pass the Board of Trade examinations. Ocean 
steamship companies get better stuff than this. At the 
outset even, a training or apprenticeship in a marine engi- 
neering establishment is often insisted on, and those 
who have hadit are always preferred. With all respect to 
a most estimable class of men, we beg leave to insist that 
the Royal Navy ‘“‘tiffy” is not the equal, man for man, 
of the merchant service engineer. If he were, he would 
not be ‘in that galley,” as it is well known that mer- 
chant service engineers who are worth their salt do not 
sell their birthright for a mess of pottage. That is to say, 
they do not care to exchange their freedom, or the 
development of their professional individualities, and 
the enjoyment of civil rights for the gold buttons and 
glories of petty officerdom in her Majesty’s Navy. They 
say it is not good enough, and we think they are right. 
We quite agree with the author in his advocacy of giving 
the chief engine-room artificer warrant rank. Unquestion- 
ably he should have had it long ago. But since Mr. 
Burton wrote there has, of course, been a change—a par- 
tial improvement. Warrant rank has at last been made 
accessible to a certain few—thirty was the number 
originally announced, but the Order in Council has it 
fifty. Let us hope that the latter figure is correct, small 
as it is, out of a total of some 2300 men. Nor are the 
other conditions all that we could wish; but anyhow it is 
the thin end of the wedge, and we heartily congratulate 
the chief engineer artificers affected, as they represent a 
most excellent and hard-working class of officers. But 
does not Mr. Burton rather exaggerate, when he puts it 
as follows :— 

A class of men which contained many members, who by technical 
skill, general education, and gentlemanly manners, were admirably 
qualified for commissioned rank, was deemed by the Admiralty un- 
worthy of any higher grade than chief petty officer. 

The italics are ours. This amounts to infatuation. 
The social status of the commissioned ranks is in- 
secure enough as it is. The admission of artificers, 
or of men of similarly meagre attainments—and this 
is a perfectly plausible deduction from the sentence 
quoted—would demolish it altogether. Nor is it a 
very high compliment to those who wear the stripes, 
and who figure elsewhere in the book as such superior 
people. Mr. Burton is aiming in the right direction, but 
here he somewhat overshoots the mark. 

But, as we have said before, the book is full of delicious 
little bits which well repay the reader’s time. Perhaps 
we should have said before that it is written in the form 
of a tale. Encounters at sea naturally take place fre- 
quently between French and English. The mail steamer 
Lucania, subsidised by the Admiralty for transport 
service, suffers an engine-room mishap at sea, and is 
captured, full of troops, by French cruisers. 

The Cunard Company had warned the Admiralty that her 
engines and boilers were due for periodical overhaul. 

The tale goes on— 

No officer of the engineering branch was, however, sent on 
board her until after her purchase. A rear-admiral, accompanied 
by satellites from the assistant-controller’s and transport depart- 
ments, with a deputy-assistant quartermaster-general from the 
War-office inspected her, and the place where she afterwards 
failed was never even looked at by them. 

It is a striking picture. How far the colouring is 
correct those who know something of the nature of an 
inspection of even H.M. ships by an executive officer of 
high rank, will be well able to judge. Here, as well as 
wherever serious responsibility is incurred, the engineer 
officer is in the background, although the maintenance of 
the ship’s vitals in fighting trim entirely rests on his 
shoulders, and his professional pride is consequently 
reduced to a negligible quantity. In fact, we do not see 
how professional pride can exist under such circum- 
stances. Now this is a very rotten state of affairs in a 
steam navy, and inconsistent with the general character 
of the most magnificent organisation which the world has 
ever seen, viz., Great Britain’s fighting fleet. 

In conclusion we make one final extract. It is a 
passage which we particularly commend to the considera- 


crisis in Mr. Burton’s story, the swift cruiser Terrible is 
compelled to be ignominiously in the rear at the very 
moment when her services are needed in action, owing to 
a heated bearing. 

Thus it happened that on the morning the French fleet hove in 
sight, we were far behind our escorts—the dissatisfaction felt by all 
classes was intense, and the remarks which any passing engineer 
or artificer heard from the sulky members of the fighting branch 
were anything but complimentary to them. Our captain for once, 
if never before, realised the importance of the ‘‘ Lascar and oil-can” 
duties. Here was his ship kept out of action, the chances of 
prize money imperilled, and his own opportunity of a K.C.B. 
wholly gone, all because a miserable piece of iron, far down in the 
bowels of the ship, would stupidly get hot at a critical moment. 

This, of course bears directly on the manning question, 
on which we have so frequently already expressed our 
views, that we will spare the reader further dilation on 
them at present. Besides we can present no apter illus- 
tration of the enormous significance of the question than 
that which we have just quoted from the pen of Mr. 
Burton. Throughout, Mr. Burton writes with an air of 
conviction, which in many places is very telling, and 
apart from its main object makes an interesting story of 
modern naval warfare, which should open the eyes of 
many a landlubber who smokes his pipe at home in ease. 
Long may he thus smoke the pipe of peace, but may he 
never forget how it is procured, and,in some measure, 
ensured by the maintenance of the fighting efficiency of 
our glorious Navy. 


Water and its Purification: A Handbook for the use of Local 
Authorities, Sanitary Officers, and others Interested in 
Water Supply. By Samvuent Ruipeat, D.Sc. Lond., &e. 
Crosby Lockwood and Sons. 1897. 

Tuts book is one of great interest, and has appeared at a 

very opportune moment, as the question of a new water 

supply for London, and the condition of the present 
supply, are just now attracting considerable interest. 

In his paper on ‘* The Character of the London Water 

Supply,” read before the Society of Chemical Industry, 

Mr. Dibdin, who is well known as the Chemist to 

the London County Council, brought forward the re- 

sult of his examinations of the various water sup- 
plies of the London district. According to his experi- 
ments, the filtration of the London waters is not all that 
could be desired. It should be mentioned, however, that 
he used a method, invented by himself, which it was not 
previously usual to apply to these or any other waters. 
The results, too, of his bacteriological examinations of 
these waters differ considerably from those of several other 
very distinguished authorities. Whether Mr. Dibdin is 
right or wrong, there can be no doubt that Dr. Rideal has 
done well in bringing out his work upon the subject at 
the present moment. His book, as we should expect, is 
very well and clearly written, and ought to be a useful 
and trustworthy work of reference to all those, such as 
engineers, sanitary authorities, &c., who are concerned 
with the purity of our water supply. In Chapter I. Dr. 
Rideal deals with the characters of natural waters, the 
physical and chemical characters, the common impuri- 
ties, the matters held in solution, or suspension, such 
as mineral salts, dissolved organic matter; he tells us 
how all these substances come to be found in water; 
how some are derived from the rocks through which 
the water has passed; others of a most dangerous 
nature being due to pollution from sewage. In discuss- 
ing the question of the gases dissolved in waters, such 
as oxygen, he mentions the fact that argon and helium 
have been found to be present in some waters. Under 
the heading of ‘‘ Methods of Collecting the Sediment,” 

Mr. Dibdin’s results upon the London waters mentioned 

above are discussed, and their bearing pointed out. 

In Chapter II. animal and vegetable impurities are 
dealt with. The various organisms—both plants and 
animals—and their remains, are figured and described. 
The effect of these organisms upon the human subject is 
well summarised, and the importance of a bacteriological 
examination of a water, to be conducted at the same 
time as a chemical analysis, insisted upon. As the author 
says :—‘‘ The most important of the solid bodies present 
in water are those living organisms known as microbes, 
or bacteria.” At the same time, the value of a complete 
chemical analysis must not be underrated. As Dr. Dupré 
(Analyst, April, 1895) says: ‘* A water polluted by sewage, 
although at the time of analysis no infected sewage was 
present, may at any time become dangerous if any one of 
the persons within the drainage area of the well should 
suffer from typhoid or cholera. The chemist is, therefore, 
able to anticipate what may happen in the future.” He 
is able, therefore, to detect the presence of sewage pollu- 
tion, which at any time may become a source of danger. 
The bacteriologist is able to detect the presence of patho- 
genic organism in a water, but only after the water has 
become dangerous. 

Chapter III. is on the different kinds of water, such as 
distilled water, rain water, spring, and river water. 

Chapter IV. is devoted to springs and wells. The , 
origin of springs is traced, and the various geological 
formations in which they arise described, and a great 
deal of very useful information given with respect to 
both shallow and deep wells. The chief peculiarities and 
differences between them is pointed out, and also the 
advantages of artesian wells. The methods of boring for 
water are touched upon; also the divining rod. With 
respect to this latter the author says :—‘‘It is worth 
while for anyone who has occasion to seek for under- 
ground water, before going to the expense of boring, to 
employ first a ‘water finder,’ and at the same time to 
invite a scientific authority to test the process in detail 
without bias, as the practical success seems sufficient, if 
not to shadow a new law, like the discovery of the 
Réntgen rays, yet by explanation to put this peculiar 
power ina position where it could be more largely useful 
and less hesitatingly accepted.” ; 
Chapter V. on rivers is one of the most interesting in 
the book. The various sources of pollution are pointed out 











tion of the so-called military branch. At a certain 
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discussed. The standards of the Thames Conservancy 
are given and explained. Some interesting remarks are 
also to be found in this chapter upon the much debated 
question of the self-purification of rivers, due to the 
oxidation of the organic matters held in solution. The 
late Dr. Tidy, as is well known, contended that water 
containing 20 per cent. of sewage became purified by 
natural oxidation in a flow of ten to twelve miles; 
whereas Dr. Frankland was of opinion that 200 miles 
Since the time 
when this question was first brought forward, however, 
the action of the various bacteria found in natural waters 
has been exhaustively studied, and is now much better 
understood, and it has been shown that they determine the 
rate and completeness of natural purification. Chapter VI. 
is devoted to a description of the various methods of 
storage and filtration of water, and contains some very 
Chapter VII. deals with the dis- 
tribution of a water supply ; Chapter VIII. with purifica- 
tion on a large scale; and Chapter IX. with household 
The late Dr. Tidy 
was of opinion that many good waters were spoilt during 
Dr. Rideal says :— 
‘‘ Unfortunately, therefore, the majority of household 
filters are worse than useless, since they do not remove 
One of the best and safest 
filters is the Pasteur-Chamberland, as it sterilises the 
water when in perfect condition. Many forms of filters are 


would not be sufficient for the purpose. 


useful information. 


filtration, a very important subject. 


the process of domestic filtration. 
the contaminating bacteria.” 


described in this chapter. 


Chapter X., on the “softening of water” for manu- 
important and 
interesting; the cause of hardness is explained, also its 
The various well- 
known softening processes, such as the Porter-Clark and 
The last chapter deals 
It 
describes the methods used by analysts, both chemical 


facturing or domestic purposes, is 


disadvantages for most purposes. 


Stanhope patents, are discussed. 
with the “‘ Analysis and Interpretation of Results.” 


and bacteriological, in forming an opinion on a water, 


gives an explanation of the results obtained, and helps a 
non-expert to judge from an analysis the quality of any 


water. Inconclusion, we can assure our readers that Dr. 
Rideal’s book is both interesting and accurate, and con- 
tains a most useful résumé of the latest knowledge upon 
the subject of which it treats. It ought to be of great 
value to sanitary officers, public analysts, medical officers 
of health, and to all those who are connected with the 
supply of water for domestic or manufacturing purposes. 
The work is well illustrated with some sixty-six wood- 
cuts, and contains several tables. 


Soldiering and Surveying in British East Africa, 1891—1894. 
By Major J. R. L. Macponaup, R.E. London: Edward 
Arnold. 

In Major Macdonald's book we have an important con- 
tribution to the history—not a little complicated, and in 
some respects obscure—of the country formerly under 
the rule of the Imperial British East Africa Company, 
and now of the British Protectorate. After some seven 
years’ service in India, the author was appointed chief 
engineer of the preliminary survey for the Uganda Rail- 
way between Mombasa and the Victoria Nyanza, a line 
which is now being constructed on the basis of his survey 
and recommendations. 

We find but little of surveying and a good deal of 
soldiering in the book, for after he had done his work as 
an engineer, Major Macdonald was appointed Acting 
Commissioner when Sir Gerald Portal, who, it will be 
remembered, had been sent out to decide whether the 
Government should take over the country after the with- 
drawal of the Company, had left for the coast; and his 
duties as Commissioner were more onerous and anxious 
and occupied more time than the work for which he was 
originally appointed. Still, we gain a good insight into 
the difficulties with which an engineer has to contend in a 
savage country, where even the swarms of wild bees are 
more to be dreaded than the wildest of wild beasts, to 
say nothing of Masai spearmen. It is not too much to 
say that Major Macdonald puts before his readers a very 
clear account, written in a temperate and judicial manner, 
of the feuds between the two Christian parties, and, later, 
of the several attempts of the Mahommedans to obtain 
ascendency over both. He gives a very satisfactory 
account of the country and its prospects; and to all 
interested in this important addition to our territory we 
can cordially recommend this book. It is easily, and, on 
the whole, pleasantly written, is well provided with good 
maps, and last, but by no means least, it is a credit to its 
publisher, and unlike some other recent books of the 
kind, is convenient in size. 
SHORT NOTICES. 

Brown's Marine Engineer’s Indispensable Pocket Log and Diary, 
Speed, Tide, and Reference Book for 1897. Price 1s. Glasgow: 
James Brown and Son. London: Simpkin, Marshall, and Co.— 
This is an excellent little book, which we can safely recommend. 
It contains a great deal of useful information carefully selected, 
well arranged, and clearly printed. If we have a fault to find, it 
is that rather too much space is given to tidal constants which 
concern the executive officers far more than they do the engineer, 
but we can imagine circumstances under which it would be well 
that the engineer should be acquainted with these things, 

The Millennium of Hungary and its People. Issued under the 
Authority of the Royal Hungarian Minister of Commerce, as 
President of the Millennial National Exhibition Commission, 
Edited by Dr. Joseph de Jekelfalussy, Director of the Royal 
Hungarian Statistical Office, Ministerial Councillor, Ordinary 
Member of the Hungarian Academy of Sciences. Budapest: 
Pesti Kinyynyomda-Részvénytarsaség. 1897. Demy 8vo., 672 
pp. — This interesting volume, which has been published in 
Hungarian, Croatian, German, and French, as well as English, 
consists of a series of excellent monographs dealing with the 
characteristic traits and leading features of all that Hungary has 
done in the was and is doing at the present time. The mono- 
graphs have been written by eminent specialists of the highest 
standing in their country, which therefore gives a stamp of special 
merit to matter contributed. The subjects treated, all relating to 
Hungary, of course, comprise:—A geographical sketch ; history ; 
development of intellectual life; language; music; fine and 
industrial arts; political constitution; political position of 


Croatia, Slavonia, and Dalmatia; political relation to Austria ; 
administration ; 
educational, 


judicial matters; ecclesiastical organisation ; 


scientific, and philanthropic institutions; army 








credit ; insurance ; and finance. 


that is irresistibly funny. 
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WILLIAM WILSON HULSE, C.E. 


dence, The Grove, Withington near Manchester. 
Lancashire held a higher position than Mr. Hulse in connec- 


which Manchester is so pre-eminently a ‘centre, and with 

















W. WILSON HULSE 


which he had been prominently identified for nearly half a 
century, whilst for the last fifteen years he had the sole 
direction of the well-known engineering works of Messrs. 
Hulse and Co., Salford. For some time past Mr. Hulse had 
been in failing health, the natural result of advancing years. 
Practically he had been compelled to relinquish all active 
business operations last autumn, and an attack of apoplexy a 
fortnight ago terminated fatally on Saturday last. Mr. 
Hulse had attained his seventy-sixth year, being born 
on June 19th, 1821, at Arnber, in Derbyshire, where his 
father was a cotton-spinner; and it was at the mechanics’ 
shop in connection with the cotton mill that not only Mr. 
Hulse, but also his cousin, Joseph Whitworth—subsequently 
Sir Joseph—first made acquaintance with engineering work. 
Mr. W. W. Hulse—and also his brother, Mr. J. S. Hulse— 
subsequently served their apprenticeship at the historic 
Whitworth works, established by their cousin in Chorlton- 
street, Manchester ; where Mr. W. W. Hulse ultimately became 
managing partner, devoting special attention to designing 
machine toolsand to the improvements in ordnance and small- 
arms, with which the name of Whitworth became so promi- 
nently associated. When the firm of Joseph Whitworth and 
Co. was converted into a limited company, about 1864, the 
partnership was dissolved, and Mr. Hulse commenced a pro- 
fessional career as consulting engineer at 88, King-street, 
Manchester. Seventeen years later, when his brother 
who had established works in Ordsal, died in 1881, Mr. 
Hulse relinquished much of his consulting practice, in order 
to take in hand his brother’s business, and by untiring 
energy and skill in designing machine tools to meet modern 
requirements, brought the works into the prominent position 
they occupy to-day. He took out many important patents 
while associated with the Whitworth firm, andsubsequently, in 
connection with both ordnanceand machine tools, it was he who 
introduced the hollow form of framework now universally 
adopted in the manufacture of machine tools and many other 
branches of engineering. Mr. Hulse became a member of the 
Institute of Mechanical Engineers in 1864, of the Institute of 
Civil Engineers in 1867, and was also a member of the Iron and 
Steel Institute. In 1867 he was appointed and actedas one of the 
British judges at the Philadelphia Exhibition, and also 
officiated in a similar capacity at several other important 
exhibitions. In 1886 he was invited to read a paper on 
“Modern Machine Tools” before the Institute of Civil 
Engineers, in recognition of which he received the Watt 
Medal and Telford premium. By the death of Mr. Hulse, 
mechanical engineering throughout Lancashire has lost one 





of its worthiest representatives, who with the thoroughness 





organisation ; population ; ethnography ; relation of nationalities ; 
occupations of population ; agriculture ; cattle breeding ; forestry; 
mining and metallurgy ; industry ; commerce ; traffic ; money and 
To anyone desiring information 
on these matters we can unhesitatingly recommend this volume, 
and the reader will not alone be rewarded by the acquisition of 
much interesting knowledge, but he will simultaneously be offered 
no small amount of entertainment in the quaintness of the 
language employed; for, in spite of the excellence of the 
translation, there is a certain picturesqueness about the English 
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Ir is with great regret we record the death of Mr. William 
Wilson Hulse, which took place on Saturday last at his resi- 
No one in 


tion with the important branch of mechanical engineering of 


—,,,, ~~ 
in everthing he undertook, to which, no i 
Whitworth training largely contributed, ‘heed early 
small measure to build up the high reputation whi Me no 
chester has earned for accuracy and excellency both - lan. 
and workmanship in connection with the producti sign 
machine tools of every description. His son, Mr Jos cing 
yer = — to manage the business, in the dena: 
of which he has taken a leadi 33 n 
we & a leading part for a considerable time 








LETTERS TO THE EDITOR, 
(Continued from page 316.) 


BUNSEN PETROLEUM BURNERS, 

Sir,—Since writing you last on the above subjec 
ducted some experiments in this direction, i vad send ra on 
in your issue of the 19th ult., the results of which ma Sy 
— interest. Blue flame burners can be made, ‘sa 
~ : ‘ 
pg ima will be of any practical use for motor car work I do 

Referring to the sketch of my own burner as publis 
if a sheet of wire gauze haboianes jin, and din mesh te eae 
front of the main jet, and a light applied for a few seconds to the 
jet of vapour issuing therefrom, and then removed, a somewhat 
— effect is produced. ‘The jet of vapour does not } “ 

etween the nozzle and the gauze, but appears in the form a 
jet of smoke or steam. The gauze becomes bright red hot ; i 
on the far side of So gone a blue flame burns, The distance 
which the gauze is held depends on the pressure under which the 
vapour issues and the size of the nozzle. i ; 
10 1b. eg square inch it is about 8in. 

If this arrangement were to be applied to a boiler furnace 
cone of iron wire gauze of, say, jin. mesh, would be introduced 
into a circular hole in the furnace door, with the core oint 
inwards, and the main jet would be placed about &in, pad th 
apex of this cone and pointing into the cone. The fire-bars mj ht 
be almost entirely blocked up, as the force of the jet cake 
nearly enough air with it for complete combustion. , 

The dimensions of the cone would be about 8in. high and Sin 
diameter at base. It is essential that no obstructicn of apy sort 
should be placed between the nozzle and the cone, otherwise 
luminous flame will almost certainly result. 

The objection to this arrangement is the almost intolerable 
noise, which I think would debar its use for motor cars, 

As far as I know, no other burner but my own is adapted for use 
with this arrangement, as all the other burners on the market have 
their vaporiser in the path of the main jet. If from any cause the 
jet of vapour burns before touching the gauze, the above apparatus 
will not act as indicated, but burns with a luminous flame, 

The second experiment was directed towards producing, jf 
possible, a silent, smokeless flame, adapted to steam raising, A 
considerable amount of success in this direction can be attained by 
the use of the following apparatus. 

Along one side of a piece of gaspipe bore a number of holes 
about lin. apart. Make what in mining phraseology is known as 
a V-box of sheet iron. This is simply two strips of iron inclined 
— one another at an angle of about 75 deg., but not meeting 
oy fin. 

Place this truncated V over the row of holes so that the axes cf 
the holes point throvgh the slit of the V-box, as shown on sketch 
in sectional outline. Plug one end of the pipe, and direct an un- 
interrupted jet of petroleum vapour into 
the other ead. If the vapour now issuing 
from the slit A be ignited, it will burn with 
aclear smokeless flame. _ If the jet of vapour 
burns on entering the pipe B, the apparatus 
is more noisy than if it : oa not ; hence an 
uninterrupted jetis advisable. It is obvious 
that the pipe B may be bent into any con- 
venient shape, or may be bifurcated to suit 
the shape of furnace. The noise produced 
by this apparatus is a hiss, which would 
probably be drowned by the noise of a motor- 
car engine. Enough space must be left be- 
tween the vapour nozz'e and pipe B to allow 
some air to be drawn in with the vapour, 
otherwise the flame is smoky. 

_ I have read with interest Mr. Knight’s letter in your last 
issue, and I quite agree with him that placing the reservoir of cil 
at a height above the burner is better than using oil under 
pressure. This arrangement is, however, not always practicable ; 
the burners mentioned in mine of 2nd inst. use oil at pressures 
varying from 2} lb. to 20 1b, per square inch. This means that 
the tank of oil would have to be woeer at an altitude varying, 
roughly, between 5ft. and 50ft. In a motor car this would be 
inconvenient, 

Iam afraid Mr. Knight is confusing spray burners with steam 
jets, as used for burning petroleum refuse with vapour burners 
consuming petroleum vapour only. 

No steam jet is necessary in any of the burners I have described, 
nor is compressed air wanted except for raising a pressure in the 
reservoir, or for use with a blow-pipe, such as is used for brazing. 

Mr. Cross draws attention to his burner, which consumes small 
uantities of oil and burns with a blue flame. All the burners 
escribed will burn in this manner if (1) the pressure is high 
enough, (2) the nozzle small enough, (5) sufficient obstruction is 
held in the path of the jet. 

The objection to most of them is the noise they make when 
burning and the difficulty of cleaning. The only burners | know 
of well adapted for cleaning are Wells’ burner and my own, and 
the only one of any power which is anything approaching silent is 
the apparatus mentioned above. Mr. Cross does not describe his 
burner, which renders 1t impossible to criticise it on these points. 

Should any of your sates require any further information 
or apparatus for special purposes in this or other branches of 
mechanical engineering, I shall be most happy to hear from them. 

Camborne, March 21st. J. S, V. BickrorD. 


For a jin. nozzle and 





LOCOMOTIVE PURCHASING IN JAPAN. 


Sir,—I am sure that locomotive builders in this country will read 
with much interest the article in your current issue on the subject 
of “ Locomotive Building and Purchasing in Japan,” frcm the pen 
of your Special Commissioner at Tokio, ; 
It has always been a mystery, even to those who have built 
locomotives for Japan, that the officials responsible there sbould 
continue to purchase their rolling stock in such an extravagant 
manner. This is all the more surprising, as the recent marvellous 
enterprise of the Japanese people in the development of their 
railway system is tut one of many evidences they have given us 
of their high intelligence and of their evident desire for industrial 
progress, as compared with other Eastern nations. When, there- 
fore, those in Japan honoured this country so far as to follow us 
in our locomotive practice as regards the general design, class of 
material, and system of workmanship, we naturally concluded that 
the departure was intentional when they inavgurated a new 
method of purchasing these same locomotives. : 
Our own railway companies, our colonies, or any of the foreign 
Powers, when purchasing locomotives in this country, invariably 
lace themselves in direct communication with the principa 
ocomotive manufacturers, generally through the officials of the 
railway companies, the Agent-Generals of the Colonies, or tbe 
Embassy, or a Special Commissioner of the foreign Powers. In 
this way the purchasers can. always obtain the most favourable 
em from the builders, either for delivery on board ship at any 
ome or foreign port, or, if specially desired, for the engines 





delivered and re-erected in any part of the world, In contra- 
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Marco 26, 1897. 
_ ae J h Ik 
Rye is the present practice in Japan when purchasin, 
distinction to le ee is to iene aaeledens re 
locomotte8 oat firms, who in turn send them to their correspon- 
native oe is country or on the Continent, with the result that a 
dents i builder here may be invited to quote by seven or eight 
locomot™ erchants for the same engines to the same specification. 

dine erchants have to add the freight and their own com- 
As the tothe price quoted by the builder, the latter has no control 
be rice which eventually reaches the purchaser in Japan. 
over the Pen to this, it is always possible that any of these mer- 
nate at home or in Japan may be acting for a rival firm of British, 
om ntal or American builders. It is consequently only natural 
comsoesiaers of locomotives in this country should hesitate to 
a r through merchants, and that when they do so they should 
= ies their most favourable terms. If the Japanese can pre- 
po “their owa drawings and specifications, surely they are equally 

- to place their orders for locomotives themselves in this country 
i oath H their Consulate or a Special Commission in London. 
tore can be no more expensive method of purchasing locomo- 

vaa than through merchant firms, and the only exception to this 
er ld be when the financial position of the buyers is questionable. 
re eeeld be about as sensible to _— a line-of-battle ship 
through a merchant, as it is for the Imperial Railways of Japan to 
order, a8 they are at present doing, their locomotives through this 
aye time of delivery, the date when the engines are re- 

nired is often stated in the Japanese specifications, or in the 
5 uiry accompanying them, but when, as has frequently happened, 
it takes six months to settle a contract, and only three months are 
left for building the engines, it should not be surprising if makers 
name a longer period than that in the specification. an 

In comparing the deliveries promised and effected by British and 
\merican locomotive builders, it is only fair to remember that 
while engines from the former are always subjected to the most 
severe inspection, the latter are often accepted on the maker’s 

arantee, witbout any inspection. : os 

The British engine is not only handicapped by the additional 
time required for inspection, but, if the cost of this inspection is 
added to the price of the engines, the latter will be very materially 
increased thereby. : ; 

[f an adequate price could be obtained, I am confident most of 
the leading firms of locomotive builders would be willing to make 
special arrangements, even in these busy times, by which a 
moderate number of Japanese engines could be delivered here, in 
from five to six months after order, and this time might be 
shortened if the material from the sub-contractors could be made 
and inspected more promptly than is usual in the recent experi- 
ence of locomotive builders. 

I am afraid that engine builders in this country will not be 
inclined, even for an enhanced price, to adopt your Commissioner’s 
suggestion that they should make on stock locomotives of any of 
the thirty types which he says are in use on the Imperial railways, 
unless he can give them some definite assurance as to the class 
most favoured and the number of engines likely to be required. 

I know that certain locomotive firms have had for years repre- 
sentatives in Japan, but if the letting of contracts for locomotives 
were made purely a commercial transaction these would become as 
unnecessary there as representatives are at the present time in 
India or at the Cape. 

Much more might be written on this subject were it not that the 
Japanese are quite able to look after their own best interests in 
this matter, if they really wish to buy in the best markets and on 
the most favourable terms. 

In conclusion, I would state that I am aware that manufacturers 
who have built locomotives for all the most important Japanese 
railways do not believe that that country has yet purchased its 
locomotives in the best and most economical manner. 


Glasgow, March 24th. PROGRESS. 





DYNAMICAL TERMINOLOGY. 


Sirn,—The letters of Messrs, J. Harrison and J. McL., printed 
under this heading in your issue of the 19th inst., would appear to 
point to a stumbling- block to students of mechanics which I never 
before remember to have met with. How the confusion of 
momentum and energy has come about in their minds | am at a 
loss to explain ; but here the difficulty is, and it is perhaps worth 
while to try and clear it up. 

I most distinctly and emphatica!ly do, as Mr. Harrison suggests, 
tike exception to his statement that ‘‘mv in text-books becomes 
me? in daily life.” As stated above, mv is momentum, mz” is 
energy. The use of mv may perhaps be clearer to him after 
reading the following. 

In any elementary text-book the following formula om be 
found :—mv = Ft, where + is the velocity acquired by a body of 
mass m, acted on by a force F, for a time t—the body being sup- 
posed to start from rest. Now, the charm and use of this formula 
rests in the following fact. In the case of a collision—for instance, 
that between the cannon ball and the truck in J. McL.’s letter—a 
quantity of energy is wasted in smashing the truck, how much we 
do not know, and therefore we cannot directly estimate the remain- 
ing kinetic energy. But we do know that the force exerted by the 
cannon ball on the truck, as a whole—tending to stop it or send it 
back—must be equal and opposite to that exerted by the truck on 
the ball, and that they act over the same period of time, though 
we are quite in the dark as to what the absolute values of 
the time and force at any moment may be. Nevertheless, since 
these forces and times are numerically equal, the momentum— 
measured always by mv—lost by the truck must be equal to that 
lost by the ball, and hence the truck would be stopped dead. 
Kinetic energy—measured by 4mv?—may be dissipated as heat, 
light, electricity, x rays, or many other ways, but the momentum 
of any body or system of bodies, acted on by no external force, 
remains absolutely constant in any particular direction. Thus 
when a gun is fired the momentum acquired by the gun is equal 
and opposite to that acquired by the shot, always supposing the 
gun is free to move, but the energy of the shot is many times that 
of the gun. Again, when steam and water come together in an 
injector the steam is instantaneously condensed and the water 
heated, but the momentum of the resulting warm water is exactly 
the same as the algebraic sum of the momenta of the steam and 
water before mixing. 

In conclusion, I would ask Mr. Harrison and J. McL. to compare 
the following well-known formule :— 

+~= Jt 1 
’ v2 = 2fs J 
where f stands for acceleration. 
From these we have 
Momentum = mv = Ft \ 
ine = me? = Fs 
where F stands for a i 

Hence they will see that momentum stands in the same relation 
to time as energy does to space, and, therefore, where we are given 
the distance through which a force acts, we must use “‘energy’ 
in our calculations, and where we are given the time we must use 

momentum,” IncoG, 

Derby, March 22nd, 


SIR,—It may perhaps be worth while to point out that the dis” 
cussion concerning momentum and energy now going on between 
your correspondents Mr. Harrison, ‘‘Incog.,” and others, is only 
iid the of a dispute that convulsed the scientific world. Descartes 
‘a: ae momentum could be conserved ; Leibnitz that it could 
oc, at only vis viva could be conserved. The former held that 
pe —. should be written mv; the latter that it should be 
duele fe mv*. After years had been spent, gallons of ink wasted, 

fought, happy homes broken up, and old friendships given to 
© winds, someone discovered that both were right: mv means 





mass x velocity = force x time of action, but mv? means space or 


distance of action = wore x 4 (time of action)?, or 4 mass x 
velocity? = force x space through which action takes place. 

The example of the truck and the cannon ball, quoted from 
Dr. Lodge’s work, is just one of those deplorable illustrations that 
do so much to confuse instead of clarifying. No such action 
as Dr. Lodge predicates could take place. The energy of the 
ball, not its momentum, would be transferred to the truck, and 
would send it, as your correspondent says, “‘ flying.” There can 
be no such thing as a transfer of momentum, in fact. Momentum 
is a purely imaginary quantity. We can know nothing about the 
movement of bodies, save what we learn from the display of their 
energy ; all the rest is simply a structure built up on a scientific 
use of the imagination, LEIBNITIAN, 

March 22nd, 





COSTS IN PATENT CASES. 

Six,—Referring to your observations on costs in your article of 
the 12th inst., on the Maxim-Cordite case, the temptation to call 
a multitude of witnesses is greatly due to the pernicious principles 
on which costs are taxed. The remuneration to a solicitor for all 
the work of getting a case ready for trial is really covered by three 
items in his bill of costs, viz.:—Instructions for brief, drawing 
observations, and copies. The first question a taxing-master asks, 
when dealing with instructions is, ‘‘ How many witnesses were 
there called/” And the allowance made depends entirely upon the 
number. ‘‘ Observations” and ‘‘copies” are paid for by the 
folio, and the more the witnesses the more important is deemed the 
case, and the greater the length allowed. The master has not 
time to read through the brief and understand it, and eliminate 
the ‘padding ;” nor, if the solicitor has himself done the elimina- 
tion, has the master power to award him for his trouble. Now, it 
involves much more labour and care on the part of a solicitor to 
sift the evidence of the witnesses which his client brings forward, 
rejecting what is mere repetition or surplusage, and then to confine 
his observations to the pith of the matter, than to bring forward 
every favourable shred of evidence, and let counsel and the Court 
thrash it out. The principle dates from the time when the 
solicitor was not deemed to be a man of any intelligence, or even 
education, but a mere quill-driver, a conduit pipe to the real man 
of law, the barrister. Is it surprising that he adopts the simpler 
course for which he gets paid, than the more difficult, for which 
there is no remuneration / 

If it be urged that an alteration might not result in a reduction 
of the total amount paid by the client, I would answer that, apart 
from the general advantage of the more competent being the 
better rewarded, there would be a saving in the large amount paid 
for witnesses’ fees and expenses, as well also as in counsel’s fees, 
for these latter fees are fixed mainly by the mass of ‘‘ paper” 
sent. QUILL-DRIVER, 

March 20th. 





LIQUEFACTION OF GASES. 

Sir,—In THe Encinger of March 19th there appears a letter 
from Dr. Hampson, at the commencement of which is a statement 
to the effect that ‘‘in recent issues of THE ENGINEER was published 
a paper by Dr. Carl Linde on the above subject”—‘‘ Self-intensive 

Xefrigeration.” I should like to point out that this statement is 
incorrect. Dr. Linde’s paper is on ‘‘ Process and Apparatus for 
attaining Lowest Temperatures for Liquefyirg Gases and for 
Mechanically Separating Gas Mixtures.” ‘‘Self-intensive Refrigera- 
tion ’"—as Dr. Hampson choose: to call a well-known process—was 
certainly an elementary part of the system described by D-. Linde, 
but it was no more than that. 

Dr. Hampson states that he has produced a machine by means 
of which liquefaction of air took placein thirty-three minutes from the 
start ; whereas in Dr. Linde’s paper the shortest time mentioned 
was two hours. This question of time, however, is simply 
dependent upon rate of refrigeration, perfection of insulation, and 
weight of material to be cooled ; and in considering such matters, it 
roust be borne in mind that Dr. Linde’s apparatus is on a com- 
paratively large scale, whereas Dr. Hampson was, as he states, 
making demonstrations at a conversazione. 

As so much has been stated in reference to priority in connection 
with this special form of gas liquefying apparatus, I would like, 
with your permission, to publish the following facts, as given me a 
short time ago by Dr. Linde :— 

The date of the first production of liquid air by Dr. Linde’s 
apparatus was May 20th, 1895. 

The dates of the explanation of the apparatus to Professor 
Schroeter and a large number of physicists, chemists, and engineers, 
were May 23rd, 24th, and 25th, 1895. 

The date of the reading of Professor Schroeter’s paper, in which 
Dr. Linde’s apparatus was described and illustrated, was August, 
1895—I believe the 13th. T, B, Licutroor, 

35, Queen Victoria-street, London, E.C , 

March 20tb, 1897, 





MOMENT OF RESISTANCE. 


Sir,—In arriving at the moment of resistance in a beam, we 
have to take account of the neutral axis, and that is always 
assumed to lie in /ocus of the centre of gravity of the cross section 
of the beam, I have no hesitation in saying that this assumption 
is unsound. 

It can be shown that the neutral axis coincides with the centre 
of gravity only when the resistance of the beam above the neutral 
axis to compression is equal to the resistance of the part below 
the neutral axis to extension. 

Now for many years this was believed to be true of wrought 
iron. Astress of extension that stretched a bar, say, 0-lin. would, 
it was taken for granted, shorten the same bar in compression by 
Olin. Thelate Mr. David Kirkaldy told me some years ago that 
this theory was entirely wrong. I gathered from him that his ex- 
periments showed that the resistance to compression was much 
greater than that to extension—always within the elastic limit. 
Whether he published these experiments or not, I do not know. 
I do know that he accumulated an enormous mass of data of 
the most interesting nature, which, at the time of which I speak, 
certainly was not given to the world. 

If the facts are as stated—and I see no reason to doubt it—then 
it is clear that the neutral axis of wrought iron or steel beams 
must fall above the centre of gravity. In wood beams it is well 
known that it always falls above it. As to cast iron, it is not easy 
to say much, The very peculiar fracture of cast iron beams, in 
which a blunt V-shaped piece is always wedged up out of the top 
flange, must modify results. But in no case, to my mind, can the 
neutral axis coincide with the centre of gravity. 

The much-despised practical man knows that the calculated 
strengths of floor beams, rolled girders, and the like are never right 
within from 10 to 30 per cent., and for this reason I am glad to 
see that interest which your correspondents are taking in the ques- 
tion. The discussion may lead to the establishment of a more 
correct method of calculating beam strengths than that hitherto 
in use in technical colleges and schools. No doubt Euler must be 
held responsible for much of the existing error. L. K, 

Cambridge, March 23rd. 





POLYPHASE ELECTRIC CURRENTS. 


Si1r,—Perhaps you will allow me to call attention to a rather 
misleading paragraph in the article with the above title in your 
issue of the 19th. The author states as one of the great advan- 
tages of a go 3 ar system the fact that a polyphase motor will 
start under fall load, and then goes on to say that in such motors 
no commutators are needed, that the armatures may be stationary, 





and that the rotating field magnets must be excited by a direct 
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current. Now such a polyphase motor as this, which is—as the 
writer evidently had in mind—a reversed alternator, is synchronous 
in its running, and would not start on a load. Moreover, such a 
motor is not necessarily self-starting, but is generally made so by 
means of auxiliary short-circuited windings. 

Such polyphase motors have certainly been used ; I have seen 
one or two examples on the Continent, and there are several in 
America. Apart from the transmission line, the only advantages 
which such motors have over monophase synchronous motors are 
that (1) they may be made self-starting, and (2) they stand an 
overload better, as the torque is much more uniform than is the case 
with the latter. 

On the other hand, asynchronous polyphase motors start well 
and efficiently on any load. Their stationary part may take the 
line currents, and their running part may either have a simple 
short-circuited winding up to about 10-horse power, and which is 
the seat of the induced currents, or it may have a winding which 
is connected to slip rings on the shaft, between which resistances 
may be inserted at starting, and which are cut out, and the rings 
short-circuited, as soon as the motor has run up to speed. Such 
motor can be designed for any starting torque up to three or 
four times their normal running torque, but for all ordinary work 
they are designed to start on full load with a current consumption 
equal to about the full load current. They can be built up to any 
size, and many hundreds are running at different places abroad. 
I trust you will excuse this criticism on an otherwise very clear 
article. A. C, EBORALL. 

March 27th. 

[We fear that a desire to compress the treatment of polyphase 
currents into the limits of a short article may possibly have led to 
some little obscurity in the paragraph alluded to above. We, 
doubtless in common with very many others, have suffered so 
much annoyance and disappointment from the unsatisfactory 
working of some monophase motors that we thought it well to 

int out that by the use of polyphase currents motors could be 

uilt which would start with the load on. We did not intend to 
attempt to define the particular method of winding which should 
be used, our object being merely to direct the attention of the 
general reader to the subject.—Ep. E.] 





HYDRAULIC RAMS. 


Sir,—Referring to the letter signed “A. H.,” in your issue cf 
March 19th, in my previous letter on this subject I did not go into 
particulars, fearing to trespass too much upon your valuable space ; 
but I may, perhaps, now be permitted to add that the efficiency 
I quoted of 44 per cent., with a ratio of lift to fall of 46 to 1, was 
obtained with a fall of 4ft. 9in., and a ram having a 4in. injection 
pipe about 72ft. long. 

I am quite aware, and have been for many years, that the same 
ram is not suitable for all circumstances, and that modifications 
are sometimes necessary ; but the pattern of which you were good 
enough to publish an illustration is found to answer well for the 
great majority of cases, merely requiring in each instance minor 
ad — to adapt it to the circumstances, so as to get the best 
results, 

With regard to the remark made by “‘ A. H.,” that this pattern 
is not likely to give the best results under any circumstances, I 
can only say that I have never met with so good a record of effi- 
ciency in any other make, and after all, ‘‘ the proof of the pudding 
is ic the eating.” 

I might also add that the good efficiency is obtained without any 
sacrifice of qualities which are of really more importance, at any 
rate in most cases, namely, simplicity, reliability, and durability. 
For this reason levers, springs, and such like, as shown in the Rite 
ram, are most objsctionable, and, as a rule, are not required. ; 

(For Easton, Anderson, and Goolden, Ltd.) 
E. W. ANDERSON, Director. 
Erith Ironworks, Erith, Kent, March 23rd. 





Str,— One fact is worth a bushel of theory. I have myself 
a small ram at work, the beating valve of which has to be 
loaded so that the static pressure in the drive pipe will 
not hold it up to its seat, or it will not work. The valve is loaded 
with little weights of lead on the spindle. There is no maker's 
name. It is a very old ram. The drive pipe is about 3in. in 
diameter, and 50ft. long. It lies along the bankinariver. The 
head is only about 3ft. The ram supplies a dwelling-house on the 
bank. The lift is about 50ft. By taking off one of the lead 
discs the ram can be stopped. 

Rankine states that the valve must be so heavy that the 
‘* pressure ’—static head—will not keep it shut. He makes no 
allusion to the recoil of which your correspondent speaks. How 
can recoil be got with an inelastic liquid ? A, POUNDER. 

March 23rd. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Chief engineer: William C. 
Burnett, to the Pelorus, to date March 30th. Assistant engineer: 
George E, Andrew, to the Pelorus, to date March 30th. 

THE EXPLOSION ON A RussIAn BaTTrLEsHIP.—With reference 
to the recent explosion on the Russian battleship Cissoi Veliki, an 
English naval officer, in a letter to The Times, dated Suda Bay, 
March 17th, says:—The explosion occurred in the after turret, 
where were ten persons at the time, and one officer was killed ; 
three deaths have since occurred, and the remainder are in a 
precarious condition. The whole of the coverings of the turret 
were blown off, and while one-half went overboard, the other half 
was shot into the air, carrying away the gaff and falling over the 
mainmast head abaft the fore bridge, where it broke away the 
other side of the bridge, killing seventeen men, one officer, and 
wounding three others. In all thirty-three officers and men were 
killed or wounded. The turret, which was completely wrecked, 
has become uncentered and sagged down, so that it cannot be 
moved. The left gun of the turret, which had the breech piece 
blown 3in. into the armour in rear of the gun, and the breech 
fittings blown off, was loaded at the time with shot and a half 
charge (200 lb.) of prismatic powder. The cause of the accident 
was that the gun, which was a 12in. breach-loader with breach gear 
of the Canet pattern, had the breach screw in, but not screwed 
up. ; 

HIGHGATE-HILL CABLE TRAMWAY.— Major Marindin officially 
inspected the Highgate-hill Cable Tramway on behalf of the Board 
of Trade on Wedesday last. This line was the first cable tramway 
laid down in England. Though less than a mile in length, its 
original cost was £60,000. It is now four years since the cars 
ceased running. The new company has a paid-up capital of 
£10,000, and the line has been put into working order at a cost of 
over £4000. The large engines in the depét at the top of the hill 
have been fitted with new discs, and a new steel cable, costing 
£200, has been put down. All the cars have been renovated, and 
the ‘‘dummy” cars have been fitted with double automatic brakes 
in addition to the ordinary brakes. Major Marindin, after his inspec- 
tion, stated that he had asked Mr. Colam to make notes respecting 
several details, and he thought everything which he had pointed 
out could be satisfactorily done in about ten days. Mr. Gunyon 
and Mr. J. W. Dixon, on behalf of the St. Pancras Vestry, con- 
curred in the suggestions made by Major Marindin, and Mr. H. 
Burt, on behalf of the Hornsey District Council, said that body 
would be satisfied if the suggestions were carried out to the satis- 
faction of Mr. Colam. Mr. Colam said that his report, embodying 
the suggestions made to him would be ready at once, Mr. Secretan, 
on behalf of the company, promised that everything should be 
done in accordance with this report, and Major Marindin said 
that, when the works had been executed, he would again inspect 
the line. 
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THE MORS MOTOR CARRIAGE. 


A PERFECT system of ignition and an absence of vibration 
are advantages that every builder of self-propelled carriages 


is striving after at the present moment, and it is claimed that | 
these merits are especially conspicuous in the new vehicles | 


of M. Emile Mors, 48, Rue du Théatre, Paris. Unfortunately, 
as is the case with nearly all the French makers whose car- 


riages are more or less in an experimental stage, M. Mors is | 
unable yet to afford many facilities to disinterested people to | 


see the vehicle at work, and the soundness of the claims can 


only be estimated somewhat approximately by the general | 


design and arrangement of the mechinism. The only car- 
riage we were able to inspect at M. Mors’ works at Crenelle 
was one in course of being modified. Originally built with 
hollow sides to serve as a 
water reservoir, it was found 


| and is intended to provide a perfectly regular supply of gas 
| mixture for the engine, so as to prevent the dangers inci- 
dental to such appliances where the supply of mixture is 

| liable to be in excess of the needs. The spirit flows by a pipe 
into a receptacle in which there is a float. When the spirit 
reaches a certain level, the float rises and shuts a valve, thus 
cutting off further supplies until the level of the spirit in the 
receptacle again drops, when the valve is of course opened. 
From this receptacle the spirit flows up through a pipe into 
an atomiser in the shape of an inverted cone, and a quantity 
of air equal to that represented by the downward stroke of 
the piston enters through a pipe and mixes with the spirit. 
The quantity of air admitted and the density of the mixture 
may be regulated with the greatest nicety by means of screws. 
The crank of the motor is geared on to the countershaft by 





impossible to bolt on the 
sheet iron tight enough to 
prevent leakage, and the 
system has consequently 
been abandoned, and M. 
Mors has now fitted a reser- 
voir under the fore part of 
the carriage, while the 
water circulates through a 
coil of ribbed cooling pipes. 

The motor, which is a 
peculiar feature of the new 
carriage, is composed of 
four cylinders inclined in 
pairs at an angle of 45 deg., 
the pistons working ona sin- 
gle crank. While one pair of 
pistons is compressing the 
gas mixture the other pair 
is performing its active 
stroke, so that the crank 
receives two thrusts at each 
revolution. By this ar- 
rangement the motor is 
able to run very steadily, 
and there is said to be an 
almost entire absence of 
vibration when the trans- 

















mission mechanism is 
thrown out of gear. Above 
the crank is a distributing 
shaft geared down to half 
the speed by pinions, and this shaft carries cams for 
actuating the valves, which are enclosed in the upper 
part of the ribbed cylinders, and the electrical igniters. 
Each cylinder has an inlet valve opened by simple pressure ; 
the exhaust valve is operated by a rod, one end of 
which presses on a cam on the distributing shaft. 
As the piston makes its downward stroke a volume of 
air, which has been carburated in a special apparatus, is 
drawn through the valve, and is compressed by the piston 
making its upward stroke, and then exploded by electricity. 
The piston is thus driven forward again, and at the moment of 
returning the cam on the distributor opens the exhaust valve 
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MORS MOTOR 


and allows the piston to expel the burnt gases. The electricity 
is provided by a small dynamo driven by friction by the fly- 
wheel and generating enough current to explode the mix. 
ture and keep the accumulator permanently charged. The 
accumulator is only employed for starting the vehicle. The 
current from the dynamo passes through an extra-current 
bobbin, and is conveyed inside each cylinder where a “ break- 
ing spark” is produced by means of a — of pallets and an 
insulated rod, the pallets being operated by cams on the dis- 
tributing shaft. This spark is certain and instantaneous in 
its action, and all danger of erratic explosions is said to be 
avoided. 

The carburator is of a special type invented by M. Mors, 





MORS MOTOR CARRI GE 


bevel pinions, one of which serves for the forward movement 
and the other for reversing. Leather belting transmits the 
power from the countershaft to the driving axle, and the 
speed is varied by moving the belting on to one or other of the 
pulleys. The mechanism is thrown out of gear by a pedal, 
and another acts on the brake with such force as to stop it 
almost instantly. The carriage complete weighs only 
570 kilos., and, running at from 300 to 1600 revolutions a 
minute, according to needs, the motor will, we are informed, 
give nearly 6-horse power on the brake. The vehicle will 
attain speeds of nineteen miles an hour on the level, and 
will climb gradients of 12 per cent. at 6-5 miles an hour. It 
is claimed that once the carriage is started it will run for ten 
hours without its being necessary to renew supplies of water 
or petroleum, or to pay any attention to the machinery. 
The oiling is done automatically ; in fact, the whole carriage 
has been designed to avoid the necessity of any attention 
being given to it once the engine is started. M. Mors is 
about to carry out extensions to his works so as to be able to 
build his new vehicles on a large scale, and he hopes in a 
month’s time to be able to start delivering them. He has 
already taken orders for 240 carriages, which proves that, 
whatever may be the imperfections of the motor car, self- 
propelled road traction continues to make considerable head- 
way in France. 








THE CHILIAN CRUISER ESMERALDA. 


PROBABLY no firm in the world has succeeded in producing 
vessels of war of greater fighting power in proportion to dis- 
placement than Sir W. Armstrong and Co. As we pointed 
out several months ago, this efficiency is gained by making 
the entire armament of quick-fire guns so that the weight of 
metal thrown per minute is very considerable. The Esmer- 
alda, which left the Tyne a short time ago, and which forms 
the principal unit in a new squadron for the State of Chili, 
fully exemplifies this. She is a first-class cruiser, and in 
certain points resembles the Blanco Encalada, but is in many 
ways superior to that vessel, which is her senior by only about 
24 years, so that she takes rank amongst the finest cruisers 
afloat. Her total length between perpendiculars is 436ft., 
and her beam is 53ft. 2in. Her displacement is rather over 
7000 tons, with a mean draught of 20ft.3in. She can carry 1350 
tons of coal, which gives her a very large radius of action, say, 
5000 knots, at moderate speeds. Sheis protected for nearly three- 
fourths of her length by 6in. Harveyised armour, forming a 
belt 7ft. deep, and terminating in two stout bulkheads, and 
has also, of course, an armoured deck, which runs from stem 
to stern, and ranges in thickness from 1}in. to 2in. 

The Esmeralda has twin screws ; her engines were built by 
Messrs. Humphrys, Tennant, and Co., of Deptford, and are 
of the four-cylinder triple-expansion type, and developed 
with natural draught 16,000-horse power, and gave on her 
trials a speed of over 23 knots, which was well above contract 
speed. Provision is made for forced draught, and it is 
estimated that another 2000-horse power would be added by 
its use. 

The armament consists of two 8in. quick-fire guns, six- 
teen Gin. quick-fire guns, eight 12-pounder quick-fire 
guns, ten 6-pounder quick-fire guns, four Maxim guns, and 
threetorpedo tubes. The Sin. guns areplaced one forward and 
one aft, and each is protected by a stout sloped shield having a 
flat roof. The guns are trained electrically on a system 
lately introduced at Elswick, which has proved highly satis- 
factory. In this system the motor is attached to the gun- 
carriage, and revolves with it, driving by means of gearing on 
to a fixed rack. The gun can also be trained by hand, the 
operation as far as the gunner is concerned being the same in 
both cases, except that in one all the work isdone by electricity ; 
the control is absolute. The hoists which supply ammunition 


Marcu 26, 1897, 
“loop.” The two cases in which the charges i 
attached to an endless rope passing over pullers pr ree 
and bottom of the trunk. When one case, therefore, is to 
up, the other is coming down, and they pass on the ey 
The medium by which the case is attached to the rope; 
small trolley, and between it and the case is a bee a 
joint, so that on the case reaching the gun station po 
fall over at a convenient incline for removing the cont - 
through a cowl under the gun shield, no matter at — 
position of training the gun may be in at the time Th ? 
hoists can be worked either electrically or by hand, _ i 

Four of the 6in. guns at each end of the vessel cay 
trained due fore and aft, the remainder, with the 19 pound be 
make up the broadside. The gun trials took Place off rs 
Tyne on December 16th last, and were very satisfactory, q ij 
we are glad to note that an important test of tho structus 
of the ship shows that improvement has been made in the 
last few years. The test consisted in firing one gin ar 
four 6in. guns horizontally and in line with the keel sinned 
taneously. It is reported that no damage was done, : 

The Esmeralda is very highly fitted throughout, being pr 
vided with a great number of modern electrical appliaress 
such as range indicators, finders, &c., and is unquestionably 
a splendid example of the highest scientific development ! 
ships of war. She is accompanied from Elswick by the 
Capitano Zenteno, another cruiser of less capacity and 
fighting power, but at the same time a very formidable 
vessel. It is worth recording—although we are getting used 
to such things—that the Esmeralda took less than a year and 
a-half to build and equip. 


@ “Joop” 








THE INSTITUTION OF JUNIOR ENGINEERS 
THE PROTECTION OF BUILDINGS, &c., FROM FIRE, 
At the meeting of this Institution held at the Westminster Palace 
Hotel on March 12th, the chairman, Mr. H. Bloomfield Vorley, 
presiding, a paper on ‘‘ The Protection of Buildings, &c., from 
Fire,” was read by Mr. W. Rushworth Beckton, member, chief 

engineer of the Hotel Cecil, London. 

In introducing the subject, the author said that the all-impor- 
tant question of protection from fire, though essentially engineers’ 
work, was too often left in the hands of less experienced persons 
without due regard to the peculiar circumstances of the case at 
issue. On the other hand, when this experience was available it 
was sometimes overruled by the architect or some higher authority 
who would not allow the decorations to be interfered with, the 
result being that the apparatus, if provided at all, was placed in 
some obscure position, at once losing its necessary characteristic 
of accessibility. 

An extended notice was given in the paper to first-aid appliances 
the fitting-up and equipment of which the primary object was the 
continement of a conflagration to the seat of outbreak or ex. 
tinguishing it in its first stages. In selecting the system or 
apparatus to be employed, consideration should be given to the 
form and description of building, its contents, the assistance 
available upon emergencies, and occasionally the nature and con- 
tents of surrounding properties. Irrespective of the circumstances 
attending the building or the apparatus to be employed, water was 
generally accepted as the most useful agent for the extinction of 
tire. Its source and extent of supply were, therefore, questions of 
the highest importance. In al! cases the supply should be 
duplicated by an ample storage, sufficiently elevated to give the 
required head. In illustration of this method a diagram was 
exhibited in which the fire main was shown connected to an 
elevated tank by a valve equal in area to the main, automatically 
closing by a float rising with the water level in the tank, and in 
like manner opening upon the pressure in the main, being released 
by the opening of a bydrant—or sprinkler—at a time when the 
primary source of supply failed. 

In referring to the insufficient pressure obtainable upon upper 
floors, the author showed how this could be augmented, (1) by rotary 
augmentor, (2) by semi-rotary augmentor, (3) by aningenious hydro- 
pneumatic system where the water pressure on the lower floors was 
conveyed to a tank hermetically sealed, and so compressing the air 
within it, forcing it to the top of a similar tank upon the floor 
where the pressure was deficient, thus pressing upon the water it 
contained, which could in this way be discharged at practically the 
same pressure as the water in the main upon the lower floors, In 
buildings where hydraulic power was used and the ordinary supply 
was at too low a pressure for fire purposes, the principle of the 
injector could be employed to increase it. An example of the 
application to indoor hydrants—the invention of Messrs. Merry- 
weather was explained—as was also the application to ground or 
external hydrants, devised by the late Mr. Greathead, 

In selecting positions for hydrants, &c., due regard should be 
paid to the escape of the operator in the event of his efforts being 
of no avail, and in public buildings such as hotels and theatres, 
there was not only the safety, but the public peace of mind, to 
maintain, aiding in the prevention of panic as well as the spread of 
fire. The quality of hoses should be such as to render impossible 
any likelihood of failure at the critical moment. A complete 
specification was given relating to leather and canvas hose, and the 
common defects to be met with being indicated. In such premises 
as factories and other establishments, where assistance was not 
always available day and night, the necessity of an efiicient 
automatic system was very apparent. To meet this requirement 
the Grinnell automatic sprinkler had been introduced. The lowson- 
Taylor automatic alarm, installed with this system, sounded a gong 
immediately the outbreak occurred, and also gave the signal for 
shutting off the water supply when the sprinkler had done its 
work, Large size sprinklers or drenchers could be employed to 
protect the premises being fired from the outside. ; 

As many buildings of most approved fire-proof construction had 
been utterly demolished by the ravages of fire, it might be averred 
that no edifice was really fire-proof, though the endeavours to 
achieve this ideal construction had resulted in increasing to a very 
great extent the facility of confining a conflagration to where it had 
broken out, Fire-proof doors were usually made of iron, but these 
were found to buckle under severe heat, causing openings through 
which flames and sparks could pass. An improvement was found 
in building the doors in layers of wood battens firmly braced to- 
gether at cross grains, and sheathed with thin tinned steel plates 
so interlocked as to allow for expansion, yet excluding the air from 
the wood. Doors of this description had stood very severe tests, 
showing only a very shallow charring of the timber. Different 
forms of nozzles, hand pumps, grenades, extincteurs, and escapes 
were dealt with by the author, avery complete collection of specimens 
of these and other apparatus being shown. At the conclusion of the 
reading of the paper a discussion ensued, in which Messrs. A. R. 
Dyer, R. Marshall, E. Bailey, B. A. Berry, A. W. Marshall, G. 
Gentry, Poynton, and W. J. Tennant, took part, and the usual 
vote of thanks was passed to the author. 








RatLway Time IN FraNcE,—-The Time Table Conference, held 
at Vienna on the 9th and 10th of December last, agreed without 
discussion that it was desirable, as suggested by the Belgian Rail- 
way Administration, that French railway time should be the same 


for these guns are also actuated by electricity. The hoist is ‘ yaaa P 4 

2 % . as that on the first meridian; it further decided by a /arge 
of exceedingly neat and compact design, resembling the majority to accept the proposal emanating from the p< Mh source 
central hoists of the 12in. guns on the Prince George, de- | that the necessary steps should be duly taken by all railways to 
scribed in Tor ENGINEER, of December 18th last. It persuade the proper authorities to accept the twenty-four hour 
consists, as we explained then, of two lines of gun-metal | notation in all publications and time tables affecting the railway 





rails attached inside a steel plate trunk and forming a service. 
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NEW HAND-WORKED ROCK DRILL. 


, i oyal decree of 13th December, 1895, which 
= Belge ate check on the use of explosives in collieries, 
puts o <*the effect of giving fresh impetus to the use of hand- 
has ee" rock drills, wedges, and other mechanical apparatus 
worke ing down rock, Even if rock drills worked by elec- 
for —_ compressed air took up less room than the hand- 
part drills now used in most collieries, the difficulty of 
ee these agents of power transmission along narrow and 
leading headings, often subject to great thrust from the 
oes is calculated to make those hesitate who would 
pone employ them in other than main rolley ways. The 
. e electricity is tolerated in mines but slightly fiery, and 
pre in those which are decidedly fiery, provided the disen- 
gagement of fire-damp be 
moderate, but not in such Fig. 3. 
mines if the disengage- Section /.B 
ment is abundant, or in mp 

ery mines. 
= the above reasons, 


also for avoiding the 
pe cost of plant that 
may prove but little prac- 
tical, hand-worked rock 
drills will always be largely 
employed in colliery work- 
ings, the use of electric 
or compressed-air drills 
being restricted to places 
easily accessible, such as 
shafts and headings of large 
sectional area; and this is 
why hand-worked rock 
drills should be improved 
as far as possible, with a 
view to produce a light and 








| pawl C’—see Fig. 3—opposite the pawl C, one being in gear 
| when the other is out. It will be seen that, by making C” 
engage with the ratchet wheel R, and working the ratchet 
lever, the screw will be brought back the length of its travel, 
when it will be sufficient to turn the screw end for end, 
| giving the nut a half turn, so as to cause the ratchet to 
| work on to the other end of the screw. In this arrange- 
| ment, ordinary nuts—not in two parts longitudinally—may be 
' used with rock drills on ordinary stands, or without stands, 
as in Fig. 2. Men have a tendency to unscrew nuts that are 
in two parts when the resistance of the rock increases; and 
| in such a case the bearing surface of the screw threads on the 
| nut is reduced, giving the attendant greater facility, but at 
| the expense of the screw threads, the pitch of which is pro- 
portioned to the hardness of the rock to be drilled, while 


Fig.4 
Siaedies C.D. iy 






































at the same time strong 





working places, their parts 

























—E 


oppliances that may be 
essily moved about in the rU 
subject to wear being in- 
expensive and easily re- 
newable. 























































LIESEN’8 ROCK DRILL 


In most of the rock drills now existing the attendant is | 


always obliged to perform a certain action for suppressing 
or re-establishing the forward feed of the bit or chisel; but 


with the Liesens ratchet arrangement this difficulty does 


| not exist. 
| 








M. Liesens, the inventor of a new drill—shown by the | 


annexed engravings, which are reproduced from the draw- 


ings accompanying a paper on the subject by M.O. Derclaye, | 


read before the Liége Engineers’ Association, from which these 


particulars are taken—and differing in many respects from its | 
predecessors, has endeavoured to hit upon an arrangement | 


for permitting the attendant to perform this action instinc- 
tively, as it were, and without the necessity of resorting to 
a brake or spanner. 

The ratchet arrangement, which is the principal portion of 
the new drill, is placed between the bit or chisel F 
and the screw V, being constituted by two ratchet 
wheels R and R', the one forming part of the screw socket, 
and the other of the chisel socket. The ratchet wheel 
R—Fig. 3—which has only four teeth, gives the rotation 
and advance, acting directly upon the screw, fitted with an 


ordinary nut—not in two parts—carried by a stand, this | 


ratchet wheel being worked by a spring pawl C, forming 
part of the ratchet arrangement. The ratchet wheel R!— 
Fig. 4—which has twelve teeth, and is actuated by the pawl 
C', gives the rotary motion only. As the socket of the screw 
and that of the chisel are independent of one another, if the 


attendant gives the ratchet arrangement more than a quarter | 


of a turn, the two ratchet wheels are actuated both together, 


and movements both of rotation and advance will be effected. | 


In this action the two ratchet wheels are made to work 
together, by means of the pawls, just as if they were only one; 
and, as the ratchet wheel R is connected with the screw, the 
movements both of rotation and advance will be communi- 
cated by the lever. If, instead of giving the ratchet arrange- 
ment more than a quarter of a turn, the attendant only 
gives small portions of a turn, the pawl of the ratchet 


wheel R will travel between two of the teeth—see Fig. 3— | 
without turning the screw; but, on the other hand, the | 
12-toothed ratchet wheel R? will alone be actuated, and the | 


chisel will simply be made to turn on its axis. 

The complete independence of the two movements—that 
of rotation and advance on the one hand, and that of rotation 
alone on the other—is thus obtained in a very ingenious 
manner, the friction between the parts carrying the screw 
and the chisel being diminished by the intercalation of a ring 
of small hardened steel balls; and the two parts remain 
perfectly independent, notwithstanding the enormous pressure 
to which they are subjected. When the resistance of the 
tock is normal, the attendant will give turns—or rather parts 


of a turn—of ordinary amplitude ; but, if the resistance should | 
icrease up to preventing the chisel from revolving, he will | 
8ive still smaller parts of a turn, thus causing a grinding of the | 
tock. When once the resistance is overcome, the attendant | 


pe resume the former movement, again giving a forward 
This ratchet arrangement has the additional advantage of 
better utilising the force of the man in charge, because in 
rock drills provided with a brake the power he exerts is partly 
absorbed by the friction when a differential motion is given. 
As the motive power remains the same, one portion of it is 
taken up in drilling the rock and the other by the brake, 
lrrespectively of the inherent friction of the mechanism. In 
the new rock drill, on the contrary, the motive power is pro- 
Portioned to the resistance. Moreover, in certain rock drills 
With brake, the wear due to friction is exerted on parts 
that are expensive to produce. 
ane the drill under notice the screw is brought back, when 
© chisel is at the end of its travel, by means of a third 


GERMAN AND AMERICAN TECHNICAL 
SCHOOLS. 


Tue following interesting letter has appeared in the 
pages of the Engineering and Mining Journal :— 

Sir,—In the February number of Stahl und Hisen appeared an 
article by Prof. A, Ledebur discussing the circular of the Depart- 
ment of Mining and Metallurgy of the Massachusetts Institute of 
Technolegy, the object of the article being to discuss the question 
whether the method of teaching by combined lecture and labora- 
_ work as developed here is suited for German technical schools, 
and especially for the Mining Academy of Freiberg. A conclu- 
sion in the negative is reached, and if this had been ail the present 
letter would not have been written. 

But Professor Ledebur makes some comments on the mining 
| course and the methods in use at the Institute of Technology, 
which cannot remain unanswered. It might also be well to inquire 
whether the method of study in use at Freiberg, which Prof: ssor 
| Ledebur considers so superior to ours, would really be an improve- 

ment on the present one here. Professor Ledebur expresses great 

surprise that the student at the Institute should not only begin 
| his first year with such simple studies as algebra, geometry, French 
| or German, rhetoric and English composition, history, military 
tactics, general chemistry, and drawing, but that courses in 
| literature and general science should be given during the entire 

four years, thus leaving, as he considers, very little time for the 

purely professional subjects, such as mining, metallurgy, quantita- 
| tive analysis, assaying, &c. Professor Ledebur thinks the plan of 
| study resembles more that of a German Bergschule (for training 
| foremen) than a Bergakademie (for training engineers). He is 
| decidedly opposed to the use of a mining and metallurgical labora- 
| tory, as he says it can be nothing more than play, and the time 
| thus wasted might be better applied to extending the lecture 
| courses on professional subjects. 

As to the general character of the first year studies, while 
the necessity for it may be regrettable, it is none the less real. 
The American high school educates a young man up to a certain 
| point, considerably below that at which he would leave the German 
gymnasium. He has then to be dealt with in whatever way shall 
seem to be best suited for his further general mental equipment, 
as well as for his technical training. The Institute has sought to 
perform this delicate task by devoting an entire year to supple- 
mental general studies, with a strong infusion of scientific subjects, 
and the results seem to justify the belief that the method isa truly 
wise and practical one. Incidentally it may be said that the above 
unfavourable comparison of the American high school with the 
German gymnasium is by no means a final one. While the gyn- 
nasium is unquestionably superior in many ways, and gives a higher 
grade of general scholarship, the high school has merits of its own 
| which are not to be despised, 

Without going into details, it may be said ina general way 
| that it developes far more of that independence which is as indis- 
pensable to effective mental work as it is to character. The 
German boy gets magnificent drill and a great deal of more or less 
useful knowledge compactly crammed into him, but he learns to 
| rely so exclusively upon an infallible authority outside of himself, 
| that whon he is called upon to act, either mentally or in any other 

way, he is apt to be less capable of doing so with definite good 
| results than the American boy. The latter has learned in pS. oe 
| and in the field sports, which he has had leisure to cultivate, how 
| to measure himself with others, and his powers have been less 
| cramped by exterior pressure. 

German and American methods differ no less in the technical 
schools than in the preparatory ones. In fact, the differences are 
fundamental, and proceed from causes which affect all depart- 
ments of life, The student who enters the Freiberg School, having 
finished his general education, begins directly with specialised 
studies, During the four years that he stays at the school, all 
subjects relating to mining and metallurgy are taught with a mass 











of detail, each subject being developed from its earliest beginnings. 

The instruction is given almost exclusively by lectures with little 
or no practical illustration except in drawing and surveying, deter- 
minative mineralogy and age tg physicsand chemicalanalysis, 
blow-piping and assaying. Thus the mining and metallurgical 
student is thrown absolutely upon the teacher, and fails to cultivate 
the necessary habits of observation and comparison. This teaching 
by lectures goes so far that a student is made to listen for two 
hours a week during an entire year to lectures on blow-piping ; 
which would be comical if it were not such a melancholy waste of 
time and energy. The result of this system necessarily is to fill 
the mind of the student with an enormous amount of undigested 
detail, for the assimilation of which he is unprepared through lack 
of practical experience, and consequently of judgment. If the 
young man on leaving the gymnasium at the age of eighteen or 
nineteen is less mature than he should be, the method of impart- 
ing knowledge during the next four years will not do very much 
to improve his critical powers or increase his self-reliance. 

In the ——o our Institute we follow just the —_ line 
from that described ; our main aim is to — the individuality, 
the personal judgement, the power to think and act independently. 
Of course, we give instruction by lectures, but wherever it is 
possible—and there are very few cases where it is not—we connect 
the laboratory with the lecture. In the labora the student 
carries out experiments, partly under guidance, y alone, and 
learns to think for himself, and thus find out why in one case he 
succeeded and in the other failed. 

In our lecture work we leave out most of the historical develop- 
ment, and confine ourselves principally to the work of to-day, 
insisting rather on general principles than on minute details. Our 
lecture time is often more circumscribed than we could wish, but 
should never desire to increase it at the ex of laboratory 
work, experience showing that the powers of the student develope 
more surely under laboratory instruction and practice than in any 
other way. 

Professor Ledebur comments on the short time our students 
remain in the chemical laboratory, and argues that this may be the 
reason why there are such large differences in the results obtained 
by our iron chemists. May I not quote the words lately spoken 
by one of the leading iron chemists, Dr. T. M. Drown, who, in 
commenting on Mr. Thackray’s paper on the ‘“ Phosphorus 
Determination in Steel,” said* ‘* that determinations made in an 
hour should present only slight differences in third place of decimals 
is certainly matter for surprise and congratulation. This remark- 
able result has been due, perhaps, in part, to a remarkable cause. 
The managers of works, ignorant of all the difficulties of the 
laboratory, have demanded the impossible of their chemiste—and 
~ chemists have done it.” , 

n commenting upon the mining and metallurgical laboratory, 
Professor Ledebur says: ‘‘ The apparatus that a school can offer to 
teach the operations always remains simply a model, which very 
soon becomes antiquated, and the handling of it borders more or 
less upon play.” is is absolutely true of the collection of models 
( Modellsamm/ung) for which his school is celebrated. He mistakes, 
however, entirely the character of our working machines, I have 
tried on a former occasion} to express the uses of a mining and 
metallurgical laboratory. ‘‘In it the lecture instruction is 
illustrated with practical experiments carried out by the 
students themselves. But it has also a larger scope. By 
the method of experiment, the student learns how to take hold of 
each problem as it presents itself, and carry it through the different 
stages until it is solved or the reason is discovered why it cannot 
be done satisfactorily. He is thus taught to observe closely, to 
make careful notes, to compare the results obtained, and draw his 
own inferences and conclusions, and, finally, to report what he has 
done in clear and accurate language.” 

Professor Ledebur’s conception of a mining and metallurgical 
laboratory is evidently quite different from the reality as it exists 
at the Institute of Technology. Thatsuch laboratories are actually 
used to make preliminary tests for the treatment of ore on a large 
scale, and become thus, as it were, a basis for the construction of 
ore-dressing and gold and silver milling plants, is a striking illus- 
tration of their very practical nature. In conclusion, Professor 
Ledebur states, as showing the excellence of the Freiberg method 
of training, that from all parts of the world students flock to 
Freiberg. Fifteen years this was as true of the American 
student as of others; to-day, judging by the report of the 
Anglo-American Society of Freiberg, comparatively few young men 
from the United States go there to take the full course; they find 
that it is more profitable to obtain their general training here. 
When the graduate has been in practical life for a few years and 
knows just what he wants he may go for a year to one or the other 
of the European schools to study under a specialist, as unfortu- 
nately in this country instructors in mining and metallurgical 
subjects are, as a rule, forced to teach a multitude of sub- 
jects, and cannot concentrate their energies on a speciality as 
can their more fortunate colleagues on the other side. any 
an iron metallurgist has thus been attracted by the great emi- 
nence of Professor Ledebur. His discussion of the circular of our 
department of mining and metallurgy also shows that he is on the 
lookout for what is going on in other parts of the world to see if 
the methods in use at Freiburg can be improved upon. 

While we feel sure that we shall never supersede the laboratory 
as a most important instrument of technical teaching, we do not 
claim that it is peta but shall endeavour, as time goes on, to 
make it as nearly so as possible. 

Institute of Technology, Boston, Mass., H. O, Horman, 
March 2nd. 








CORRUGATED PULLEY.—The corrugated steel disc pulley which 
We illustrated last week is made to Partington’s patent. 

ELEctRIic TRACTION TRIALS ON BELGIAN RAILROADS —An ex- 
periment in connection with electric traction is about to be made 
by the Belgian S:ate Railway on a line nine miles in length ex- 
tending from Brussels to Tervueren. According to l’ Electricien, 
five large accumulator cars will be run in addition to the present 
steam service. They are to run at a speed of 184 miles an hour on 
the steepest gradient—1‘6 per cent.—and at 31 miles an hour on 
other parts of the line. Each car will be 524ft. long, and will 
rest on two bogies. There will be room for 80 passengers. The 
cars are direct-driven, and there are two motors on each. The 


“motors will weigh from 8 to 9 tons, the other electrical apparatus 


1 ton, the cells 12 tons, and the car 20 tons. Three Julien and two 
Tudor batteries have been ordered, each of 264 cells. The former 
are designed to make three or perhaps four journeys without re- 
charging, the latter only one journey. In the latter case, how- 
ever, the time required for charging is limited to one hour, while 
for the Julien battery six hours are required. The cells are in 
twenty-four drawers, eleven being contained in an ebonite box 
in each drawer. The following firms are supplying motors for 
these trials:—Jaspar of Liége, Pieper of Liége, Schuckert of 
Nuremberg, and Thury of Geneva. ‘The motors will be compound- 
wound and connected long shunt, the winding in series with the 
armature constituting part of the starting resistance. The follow- 
ing are some of the conditions specified for the motors :—At 6 
pressure of 500 volts the two motors of a car when connected in 
series shall revolve at 116 revolutions per minute, when the 
current is 15 amperes, and the field magnets are only excited by 
the shunt winding. Under these conditions they shall have an 
efficiency of at least 75 per cent. When connected in parallel at 
500 volts, with the maximum excitation obtainable by the shunt 
alone, and a total current of 150 ampéres, the motors shall make 
231 revolutions per minute, and the commercial efficiency shall not 
be less than 80 per cent. The cells will be charged by a Willans 
engine and dynamo, erected on a car drawn by an old locomotive. 





* “Transactions” American Institute Mining Engineers, xxv., 





page 1012. 
t Ibid., xxv., page 302. 
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THE IRON, COAL, AND GENERAL TRACES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THE reports brought to Birmingham Exchange to-day, Thursday, 
were to the effect that the district mills and forges are well 
employed in the completion of contracts which, in most cases, 
will run to the end of the month. Home merchants are operating 
with caution. Exporters are hampered by the Eastern difficulty, 
the northern dispute also exerting an adverse influence on business. 

The best feature at present is the local consumption, which is on a 

large scale. 

In the pig iron trade there is a regular delivery without any 
adding to stocks, and some smelters express themselves as indiffer- 
ent to the lack of much current buying, stating that their output 
is dis of until June, Staffordshire all-mine this afternoon 
was 523, 6d. to 55s.; cinder pigs were 393. to 40s., and part-mines, 
453. to 47s. 6d. Northamptonshire forge was 43s. to 44s.; Derby- 
shire and North Staffordshire, 44s, to 45s.; and Lincolnshire, 46s. 
Hematites were 58s. to 60s. 

The steel works are in almost full operation. The bridge builders 
and wagon companies are taking large parcels of Bessemer, while 
Siemens-Martin steel is in great request for rolling into plate. 
Siemens billets remained at £5 to £5 5s., and Bessemer blooms and 
billets at £4 15s. Steel bars were £6 5s. to £6 103.; sheets were 
£7 23. 6d. upwards, with £10 10s. for cold rolled qualities, and 
angles and girders are £6 for heavy, and £6 15s, for light 
sections, 

The falling off in the black sheet iron trade does not seem any 
the less pronounced. Black sheets were to-day still offered at 
£6 5s, for singles, £6 7s. 6d. for doubles, and £7 10s. for latters. 
Galvanised sheets were quoted £9 15s, for double gauge f.o.b. 
Liverpool. 

Marked bars were very steady at £7 10s., common bars were 
easier at £6 to £6 53., and merchant bars realised £6 10s. to 
£6 15s. Tube strip had a favourable demand at £5 17s. 6d. to £6. 
Hoop iron was £6 103., angles were £6 to £6 5s.; stamping sheets 
were £9 10s, to £10, and nail rod was £6 10s. to £6 15s. 

It should be of immediate interest to the steel rail trade that a 
correspondent, dating from Bucharest, states that considerable 
orders for steel rails will probably be placed in this country early 
in May by the Roumanian Government. It is stated that practi- 
cally nothing has been done up to now towards the laying of the 
lines provided for in the Hungarian-Roumanian Convention, and 
it has been necessary for the Roumanian Government to apply to 
Hungary to extend the time within which the Roumanian sections 
should be completed to the year 1900. All haste, however, it is 
understood, is now to be made with the laying of the line. 

Ironmasters and engineers in this district are on the whole 
gratified at the nature of a report which it is announced has just 
been received by the Foreign-office from our Consul at Amsterdam. 
He states that at the present moment in the Netherlands market 
the complaint appears to be that British iron and steelmasters, and 
makers of steam engines and machine tools, are so full of work 
that it is impossible for Netherland buyers to get their orders at 
all promptly executed. In the supply of bar iron and pig iron, 
Great Britain has of late apparently made much more ata 
than Germany, but, as respects the former, the United States has 
a s0h a made more progress than either. In railway 
ocomotives the larger number purchased are British, but in other 
descriptions of railway material Germany has ‘‘ naturally,” says the 
Consul, almost a monopoly, especially asthe German system of selling 
cheaply to the foreigner, in order to maintain the higher prices 
charged by a protected industry to the home consumer, consider- 
ably assists her in the Amsterdam market. 

The engineers and machinists are busy, especially on steam 
pumps for foreign mining purposes. An activestate of things is noted 
in the branches devoted to ——— and machinists’ tools, files, 
ane stamping presses, &Xc. achinery generally is in favourabie 


requ 

Boilermakers, bridge builders, tank and gasometer makers, are 
all active. The manufacturers of vices, anchors, anvils, tubes, and 
nuts and bolts are also well employed. For heavy ironfoundry, 
rolls, pipes, columns, &c., there is a healthy demand. Unemployed 
workmen in the heavy ironfoundry trade are practically unheard 
of. Light ironfounders are doing moderately well on hollowware. 
All these, along with the cycle makers, aggregate a large con- 
sumption of finished iron, steel, and pig. 

There is a remarkable animation in the cycle trade, both for 
complete machines and various descriptions of cycle fittings, and 
further extensions of works are to be carried out, as production is 
conducted under pressure. The manufacturers have so far turned 
out more machines than they did in the corresponding period of 
last year. 

A fresh instance of the difficulties which manufacturers in very 
many of the trades of this district have, even in the face of growing 
foreign competition, to get their workmen to depart from estab- 
lished patterns, is afforded in the vice trade. A Birmingham 
merchant firm lately asked a Dudley firm of vice makers to supply 
a special pattern of vice, such as was being sent to a certain 
market by some foreign producers. The merchants in question 
have just received the reply that it is impossible to supply them, 
as ‘‘the workmen are masters of the situation, and would not listen 
to a proposal for making anything out of the ordinary run.” The 
manufacturers state that the operatives ‘‘ say what shall and shall 
not be made,” and that this is especially the case now that trade 
has improved. English pattern vices with a small alteration to 
adapt them to the specia] requirements of the market concerned 
could, however, te turned out at 1s. per cwt. above the ordinary 
prices, say 35s, to 333. per cwt. Comment on the above state of 
things is superfluous, 

The coal trade is somewhat weaker. Some of the collieries in 
the Bilston (near Wolverhampton) district are prejudicially affected 
by the quiet state of the sheet iron trade, in which the consump- 
tion of coal is very materially lessened. In the Cannock Chase 
district employment has declined till some of the colliers are 
only working half time. In the Shropshire collieries full time is 
the rule, 

Extraordinary meetings of the shareholders of the Climax 
Weldless Tubes, the Star Tube Company, and the Credenda Tube 
Company, all engaged in the manufacture of cycle tubes, have 
been held in Birmingham, to pass resolutions amalgamating the 
three companies into one concern to be styled ‘‘ Weldless Tubes, 
Limited,” which would be formed with a nominal capital of 
£1,000,000, divided into 500.000 6 per cent. preference shares, and 
£500,000 ordinary shares. The new company would take over 
the whole of the assets, and each shareholder would receive 
403. for each ordinary share, the shareholders of the Climax 
ce: in addition, receiving a dividend of 2s. per share, 
which was at the rate of 10 per cent. per annum. The capital 
of the Climax Weldless Tubes is 250,000 £1 ordinary shares fully 
paid ; the capital of the Star Company at present is £25,000 in 
‘aise shares, 75,500 £1 ordinary shares, on which 8s. has 

een paid, and £20,000 debentures; and the capital of the 
Credenda Company is £100,000 in ordinary shares, of which 
£90,000 is issued, and there are debentures of £50,000. The 
resolutions for ama’gamation were carried. The object of amal- 
gamation is to lessen eompetition. 

Foreign competition was pointedly referred to at the annual meet- 
ing a few days ago of the Birmingham Chamber of Commerce, Mr. 
T. J. Walsh, presiding, said he had lately been visiting some of the 
South American States, and there he found a decline in the number 
of British houses in different places, where years ago lish com- 
merce was unquestionably in the ascendant. He found that places 


which were occupied by English traders had been taken by German 
firms, who, very naturally, favoured the manufacturers of their 
own country, he was inclined to think, more than Englishmen did 
when in a similar position, 


He did not see how they were to avoid 





it, except by increased vigilance and attention to the wants of 
different markets. Mr. H. C. Field spoke of the value of the 
exhibition of samples of colonial goods which took place in the 
city some time ago. True, they were cheap and very nasty, but 
they saw from them what countries were using and could send 
them something which was cheap but nasty. The council of the 
Chamber had under consideration a proposal for the establish- 
ment of a technical museum of pee made by foreigners similar to 
those established pretty nearly all over the Continent. They could, 
however, do nothing without the support of the manufacturers of 
the district. i 

The deputation appointed by the Birmingham Corporation to 
visit the ore to inspect the leading forms of tramway trac- 
tion with the object of gaining information which should assist in 
determining the motive power to be adopted in Birmingham, have 
now returned. Paris, Rouen, Brussels, Vienna, Budapest, 
Dresden, Berlin, and Hamburg, were all visited, and it is under- 
stood that the deputation are unanimous in the recommendations 
they will make, but what system, whether the overhead electric, 
which was the favourite when they left home, or any other, they 
intend to support, is as yet being kept a close secret, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—With the outlook still unsettled in tion with 
industrial disputes at home and ible war complications abroad, 
any material recovery from the depression that has recently come 
over the general iron trade prospects can scarcely be looked for. 
The position, however, does not become worse, and is more one of 
waiting the development of events than of any actual breakdown 
in the market. Generally there is still plenty of work in hand 
both amongst producers and consumers, but there is a more or 
less prevalent feeling of hesitancy with regard to the future, 
which checks new operations being just now entered into. No 
material change of any moment is to be noted so far as 
engineers are concerned; here and there the tone is perhaps 
rather more hopeful, whilst in other quarters the report is 
still that new work is falling off in weight. Except, however, 
in some branches of the machine-making trade, all important 
sections of the engineering industry throughout Lancashire 
are well supplied with work, many of the leading establishments 
having sufficient orders to carry them on over the greater part of 
the year, so that as regards the immediate future, at any rate, there 
is no occasion for anxiety, and before their present contracts are 
run out, the general expectation is that there will be no scarcity of 
new work to keep establishments actively employed. The attitude 
taken up by the trades union organisations on the question of the 
employment of skilled labour on practically automatic machine 
a is the chief cause of anxiety with regard to the future ; and 
the strong feeling upon this subject, to which I referred last week, 
was very forcibly emphasised by a leading employer in this 
district, who told me that, notwithstanding he was just now more 
pressed with work than he had been for many years it, he 
would willingly join in any general movement for establishing the 
rights of the employers upon so serious an issue, which was every 
year increasing in importance. 

There was about the usual average attendance on Tuesday’s 
Manchester Iron Exchange, with much the same slow dragging 
market that I have reported for several weeks past. Very few 
inquiries of any moment were reported for either pig or finished 
iron, the transactions put through scarcely affording any reliable 
test of prices. This continued absence of new business comin 
forward gives, however, a weak tone to the market, whic 
makers, where they are at all in want of orders, are 
unable to resist, and merchants are very low sellers where 
there are any orders to be picked up. For pig iron prices 
nominally are without quotable change, and local makers are firm 
at their “list” rates; but these they are only able to get on 
occasional special sales of foundry qualities, and generally they are 
practically out of the market. Some of the district makers are, 
however, ges | more anxiety to se)l, and there were several 
present on Tuesday’s ’Change who have not been seen on the 
market for many months past. Some of the higher-priced brands 
of Lincolnshire are rather easier ; but the minimum basis quota- 
tions remain 43s. 6d. to 44s. for forge and 45s, 6d. for foundry, net, 
with Derbyshire foundry scarcely averaging more than 49s, net, 
delivered Manchester. Outside brands offering here are about as 
last quoted, good foundry Middlesbrough being steady at about 
483. 10d. to 49s.7d. delivered by rail, and about 48s, delivered 
docks. Scotch iron is obtainable at from 47s, 3d. to 47s. 9d. for 
Eglinton and Glengarnock, delivered Lancashire ports, and 49s, 6d. 
to 50s. Manchester docks, with 46s, 6d. to 47s, the average quota- 
tions for American pig iron, delivered docks, 

In the finished iron trade, although makers do not actually quote 
any lower prices, and are mostly holding steadily to late rates, 
some weakness is, here and there, noticeable in the open market. 
Lancashire bars are obtainable readily at £5 17s. 6d. to £6, and 
North Staffordshire £6 2s. 6d. to £6 5s. delivered here. Sheets 
and hoops are exceedingly quiet, with prices remaining at about 
£7 5s. to £7 7s. 6d. for sheets, and £6 10s. for random, to £6 lds, 
for special cut lengths of hoops, delivered Manchester district, and 
2s. 6d. less for shipment. Nut and bolt makers still hold to late 
rates, but are booking very little new business, 

A weak tone is noticeable as regards prices in the steel trade. 
Hematites average about 59s. to 60s., less 24 for ordinary foundry 
qualities delivered here; local made billets are quoted £4 10s., 
but makers are not getting this figure; bars average £6 2s. 6d.; 
and with regard to boiler plates local makers are apparently out 
of the market, and not quoting at all; whilst there are some 
sellers of plates from other districts at as low as £6 5s. to 
£6 7s, 6d., delivered here. 

Mr. Edward Wood, of the Ocean Ironworks, Manchester, has 
just secured a contract from the Mersey Dock Board, for the con- 
struction of a large cotton storage shed on the south-west quay of 
Brunswick Dock. The shed has a length of 546ft., width iste 
in three equal spans, and is supported on steel columns about 26ft. 
apart, and has a steel roof covered with corrugated sheets and 
— skylights, the shed-sides being filled in with sliding iron 

oors, 

A very simple design in friction hoists for light and moderate 
loads has been introduced by Messrs, Richmond and Chandler. 
This hoist is not constructed on any new principle, but upon an 
old one that has stood the test of many year’s use, and it is 
interesting to note that it was the firm’s experience of the good 
working of one built ina very primitive style that led them to 
construct a hoist upon sound scientific principles. In the improved 
design now introduced the friction is obtained by belt and pulleys, 
which is claimed to be a better arrangement than the usual style 
of iron pulleys working together, inasmuch as the grip is much 
ee whilst there is less wear and tear, and no risk of firing. 

e hoist has only one hand cord, which actuates the hoisting, 
lowering and breaking, and is so simple in construction that any- 
one can work it with safety. 

The same firm is also —— a machine for cutting up raw 
rubber into slices, to meet the requirements of exporters in 
countries where the rubber is grown, and where it has to be so 
treated that the moisture can be exuded in packing for shipment. 
In this machine, which can be easily worked by two men, there 
are a number of circular cutters with sharp edges. These revolve 
through the rubber, which is fed to them by a suitable arrange- 
ment, and immediately it reaches them is taken in and carried 
through in slices, which are combed out underneath, where they 
are discharged. The cutters can be placed at various distances 
apart, according to the thickness of cut required. 

The Schiele Union Engineering Company, Ltd., of Manchester, 
is bringing out a very useful portable hand-driven fan, for sewage, 
drainage, mines, shafts, and other requirements, This fan is 








———— 
cased in wrought iron, and has a ‘steel-plate disc 
plate and standards are also of steel, so that it is Toor Be bee 
structible, ‘The base-plate is fitted with wheels, to enatie ni 
to be moved about from one place toanother. This fan is s — 
suitable for mining purposes, and one advantages which it = 
sesses over designs eagerned introduced for such require: . 
is that it is driven by chain gear, which is noiseless Pe es 
efficient in operation, whereas fe previous deigns have en be 
been driven by tooth gear, which is very objectionab nn 
the consequent noise and wr to breakage. 

Sani engineers are evidently paying special attention to re, 
moving the serious objections to the present constructio 
ge and bath overflows, which are so liable to become pre: 
up with soap and dirt, and at the same time are so inaccemiine 
that they cannot be cleansed, with the result that the accu ale 
tions in time become offensive and dangerous to health, Men . 
Morrison and Ingram have designed a lavatory in which the a 4 
flow is readily accessible, and can be easily cleansed er 
hidden inaccessible recesses where dirt can accumulate The 
arrangement, which also effects a considerable savin “4 
plumbing, is very simple in construction, and the lavatory ry B.. 
supplied with a new lift-up accessible waste. Another pics 
arrangement for the same purpose is one invented by Mr, F c 
Lynde, and introduced by the ‘‘Loco” Draining Apparatus Com. 
pany Limited, of Manchester. In this arrangement, which dispenss 
with the usual overflow Pipe, a highly-glazed porcelain tube snetes 
through a wide outlet in the bottom of the lavatory basin or bath : 
at its lower end is a broad india-rubber ring with an interval spac. 
acting like an air cushion, which forms the plug for closing th 
outlet, and at the top tube there are a number of perforations, 
This tube is suspended by a metal rod, workirg through a ji, 

Peni . : g gh a lip 
overhanging the n immediately above the outlet ; when it ig 
required to fill the basin with water, the rod is drawn upwards and 
the india-rubber plug at the lower end of the tube is brought u 
into the outlet, which it at once closes, whilst the top of the tube 
represents the proper water level of the basin, and as soon as this 
is exceeded the water freely passes away through the perforations 
into the outlet. To empty the basin the tube is pushed down 
and the water escapes both through the perforations and the 
ordinary outlet. This arrangement, which can readily be removed 
from the basin or bath for inspection, secures a constant self. 
flushing of the overflow, and prevents the accumulation of soapy 
matter. It also secures a rapid self-flushing of the waste, so that 
the pipe and drain are kept in a clean condition. 

A novel and improved type of gas meter is being introduced by 
Messrs. Greenall and Heaton, of Leeds, which is free from the 
variation and uncertainty of measurement and working, which 
occur in the ordinary wet and dry meters. This invention, which 
is called the patent ‘‘ Positive” gas meter, consists of two cylindrical 
measuring chambers, each of which rises and falls alternately 
within a stationary air or gas-tight cylindrical vessel, the movable 
cylinders having each a piston-rod passing through a stuffiing-box 
in the cover of the fixed cylinders, The gasis admitted both above 
and below the floating chambers or pistons, which are caused to 
rise and fall alternately by the pressure of the gas. Motion is thus 
transmitted to an arrangement of balanced levers and rods, and 
thence by a crank to the valves, and to the recording mechanism 
of the deal. Mercury is used as the sealing medium for the pistons, 
The measurement is fixed solely by the length of stroke of the 
pistons, and it is claimed that when once regulated there is no 
subsequent variation. 

In the coal trade a gradual quieting down is reported, and short 
time is now being resorted to pretty generally, a large proportion 
of the collieries not working more than four and a-half to five days 
per week. In the better qualities suitable for house-fire purposes, 
there is a decided falling-off, and although list rates remain with- 
out quotable change, actual selling prices, in many cases, are 
easier, especially where there is any competition from outside 
districts at all likely to divert business, Requirements for 
iron making, steam, and general manufacturing purposes, are fairly 
well maintained, but with the lessened demand for domestic 
consumption common round coals are more plentiful, and for 
steam and forge qualities rather lower prices have to be taken, 
although 5s, 9d. to 6s, still represent the average quoted figures 
at the pitmouth. With the shorter time now being worked at the 
collieries the supplies of engine fuel are not quite so excessive as 
they have been of late, and there is not that pressure to sell at 
under-current rates, but quoted prices are not more than main- 
tained, common slack still averaging 3s, to 3s, 6d., medium 3s, $d. 
to 4s, 3d., and best qualities 4s, 6d. to 4s. 9d. at the pit. 

For shipment only a slow business comes forward, with prices 
much as last reported. 

Barrow.—The hematite pig iron market has fluctuated very 
much during the week, but has gradually assumed steadiness again, 
now that there are prospects of a settlement «f the engineers’ 
dispute without resorting either to a strike or a lock out. There 
has been no shrinkage in the rate of the consumption of Bessemer 
iron, although the market has been more or less affected by specu- 
lative operations. Prices are steady, so far as makers are concerned, 
at 50s. per ton net f,o.b., for parcels of mixed Bessemer numbers, 
while warrant iron is now at 48s, ~ net cash sellers, 483, 4d, 
buyers, after having been fully 1s. lower than this figure. The 
number of furnaces in blast is 36, as compared with 39 in the 
corresponding week of last year. 4440 tons of pig iron have been 
taken out of warrant stores this week, leaving 288,651 tons still in 
stock, or an increase of 7367 tons since the beginning of the 

ear. 
. Iron ore is in steady request, and local smelters require liberal 
supplies, Prices are steady at 11s. per ton for ordinary sorts net 
at mines, and 14s. for best descriptions, while Spanish is still quoted 
at 15s, per ton net at West Coast ports. 

The steel trade is busy, and the mills are briskly employed all 
round, Orders are coming to hand fairly well for rails and ship- 
building material ially, and the business doing in other 
descriptions of steel is also very steadily maintained. Prices show 
no variation, and the work in hand is considerable in every branch. 

Shipbuilders and marine engineers are not in a position to 
report any new orders, and the new tonnage at present required 
of owners is comparatively small. Very little new Admiralty 
work is coming out, and other Powers are not much in evidence at 

resent with orders for additions to their fleets, The yard at 

arrow is principally occupied with Admiralty work, and this will 
take a considerable time to complete. Three big repair orders for 
Clan Line steamers are in hand, and one of the vessels will shortly 
come to Barrow for the tripling of her engines and other work, 

Coal is steady, but remains at cheap prices. Coke is in brisk 
demand, and full prices are ruling. 

Shipping returns at West Coast ports show the exports of pig 
iron last week to have been 12,982 tons and of steel 8696 tons, a8 
compared with 10,489 tons of pig iron and 13,329 tons of steel in 
the corresponding week of last year, an increase of 2493 tons of 
pig iron and a decrease of 4633 tons of steel. The shipments this 
year to date total up to 85,006 tons of pig iron and 98,122 tons of 
steel, as compared with 76,747 tons of pig iron and 100,819 tons of 
steel in the corresponding period of last year, an increase of 
8259 tons of pig iron and a decrease of 2697 tons of steel. 


le, owing to 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THERE has been very little change in the coal trade since last 
week. The pits are working five days a week, one or two of them 
roducing small house pon not being employed quite so much, 
otwithstanding a decrease in the demand, only a small tonnage 
is going to stock. It is some years since there was so little fuel 
being stocked, and the fact promises well for the future. There 





are few disputes at present in the district. House coal has been in 
somewhat smaller demand than a week or two ago, and the pleasant 
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i weather during the present week will also tell against 

cha _ The business with London is likewise prs! A 
a + tonnage is being taken by the Great Northern Railway, but 
a ess with the Midland is well sustained. A similar state of things 
— with the Eastern Counties and other markets, Present 
om tations are nominally kept up, but owners have to make con- 
aesio08 to obtain business, and values are undoubtedly lower on 
ae week. On account of the competition of steam coal, the 
d cline in the London market is larger than in other quarters 

iene inland coal is sold. On an average 6d. per ton less money 
i noted on the week. Best Silkstones realise 8s, 6d. to 9s. per 
pa Barnsley house, 8s. to 8s. 6d. per ton; Flockton, from 7s. per 
ton; thin seam coal from 6s, 6d. per ton. A very satisfactory 
business is doing in steam coal, considering the season of the year 
and the fact that the ports are as yet unopened, The pits have 
been well employed during the whole of the winter, and a large 
amount of coal has been — to bank. Another satisfactory 
feature of the steam coal trade has been that the output was 
disposed of almost immediately, and at the present time there are 

ractically no stocks on hand, which is a most unusual circum- 

vance at this season of the year. The Humber ports are taking 
afair tonnage, and the request from both the railways and the 
jron trade is well maintained, ae ; 

‘At the time of writing negotiations are pe for the settle- 
ment of the ensuing season’s export business in hard coal, The 
price last year was /s. per ton, but it is fully expected that, owing 
to the activity in this branch of the coal trade this year, 
another 6d, per ton will be attained, Although there is rather less 
doing in gas coal, prices are about the same. A similar remark 
applies to manufacturing fuel. Competition is excessively keen, 
and in Manchester lower values have n taken in a few instances, 
Good nuts make 6s, to 7s, oy ton, screened slack from 4s, per ton, 
and pit slack 2s, to 2s. 6d. per ton. A steady business is being 
ransacted in coke at recently ruling prices, 

In the heavy industries of the city, good reports are coming in 
very freely. Wars and rumours of wars, and political changes, 
have made no appreciable difference in the business done in Shef- 
field and district. Speculators have lowered the values of pig iron 
but the old quotations still exist among legitimate buyers an 
sellers, While local iron merchants —— an excellent business, 
they are complaining that in spite of the large trade that is being 
done prices are lower than might reasonably be expected. 
iron | reed £6 in Sheffield, while sheets sell at £7, these values 
not being so high as was the case a year ago. 

It is anticipated that a very heavy tonnage will be sent from 
Middlesbrough and the North in the spring. Quotations of 
hematite remain unchanged at from 59s. to 61s., according to 
brand, ‘The steel departments continue to be well employed, and 
the enormous output of crucible steel is fully maintained. Swedish 
steel is also in good demand, with an upward tendency in values. 
As proof of the activity at present prevailing in the steel trade, 
there are no steel furnaces out of use, and a number of the leading 
establishments are extending their plant for the purpose of 
forging and tilting more of their own steel. Boilermakers are 
experiencing a good trade at present with Japan. During the 
past week or two several of the large boilermakers have forwarded 
numerous large boilers and fittings to Yokohama. These are 
mainly ordered by the Japanese Government. A similar trade is 
doing with Argentina. The work at present in hand will keep 
firms busily e' ed for several months, 

A large demand is coming in now from home and foreign rail- 
ways for rails, tires, and other railway material. Mining and 
excavating tools are in extensive uest, Colliers’ tools have not 
been so largely inquired after since the great coal strike of 1893. 
This is mainly owing to the more extensive use of machinery which 
has taken place since then. An Sgn range, | satisfactory feature 
is a very large demand from South Africa, China, and Japan, for 
excavating tools. In the two latter countries public works are 
Leing carried out on an extensive scale, and for some time these 
two nations have been large buyers of these tools and kindred 


‘ods, 

: In the lighter industries business is not quite so good. The 
anxiety caused by the McKinley tariff coming into operation at an 
early date is telling upon the cutlery trade. It is expected that 
this Act willdo more harm to the secondary grades of cutlery. The 
idea is to keep out of the American market continental as well as 
English firms. Sheffield houses are consigning large stocks to this 
market, One firm has recently received an order for 5000 pairs of 
cheap stag carvers, and indents for hundreds of gross of pocket 
knives, One house in Sheffield, whose business is almost ex- 
clusively done with the States, has shipped to the market since the 
change of Government several thousand dozen table, pocket, 
butcher, and other classes of knives, mostly of a cheap kind. A 
large quantity are to order, but they are stocking a good assort- 
ment at their stores in America, 

Australasia has of late been ordering very freely in cutlery, all 
kinds of tools, and steel. Canada, on the other hand, has ordered 
= owing to a probable reduction of import duty. 

e only bad feature of the silver, electro, and plating trades is 
the very poor trade doing with the metropolis. The tendency to 
purchase articles made entirely of sterling silver has not been 
sustained. This is exceedingly disappointing to the principals of 
our large establishments, who, in the eo that the public favour 
had settled that way, had made extensive preparations to meet it. 

The event of the week has been the issue of the report of Messrs. 
Charles Cammell and Co., Ltd., Cyclops Steeland Iron Works. It 
is a most satisfactory document, The company have had a 
signally successful year, The net profits have been £197,498 17s. 9d., 
which, with the unappropriated balance from last year — 
£29,744 6s. 7d., make together £227,243 4s, 4d. The interim 
dividend, at the rate of 5 per cent. per annum, paid in October, 
amounted to £26,250, leaving for disposal now £200,993 4s. 4d. 
The directors recommend a dividend of 10s, per share on the ‘“‘ A” 
£20 preference shares, £2 per share on “ Be £20 shares—fully 
paid up—and £8 per share on the ordinary shares of £100 each— 
£80 per share paid up—these dividends absorbing £99,000. Of the 
sum remaining, £101,993 4s, 4d., it is proposed to add £60,000 to 
the reserve fund, and to carry forward £41,993 4s, 4d. The divi- 
dend on the ordinary shares is at the rate of 124 per cent. for the 
year. The directors intend to pay off the £150,000 44 per cent. 
mortgage debentures of the company. The sum atone time stood 
at £440,800. They also intimate their intention of considering the 
question of re-arranging the capitalof the company. The anticipa- 
tions expressed last year in reference to an improvement in trade 
are stated to have been realised, and all Seapelen of the business, 
with the exception of coal, have contributed to the year’s profits. 
It is added that unless some at present sasqnestel change does 
occur, the prospects of the current year are again of an encouragin 
character, _ Mr. Samuel Roberts, Queen’s Tower, Sheffield ; Colone 
William Sidebottom, M.P., Harewood aon Broadbottom ; and 
Mr. James Duffield, Ashfield, Workington, Cumberland, have been 
ew directors in room of Mr. Thomas Dymond, Mr, John 
whe hen ane feel through ill-health, and Mr. Thomas Barbour, 

as died, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

ATTENTION has this week been centred upon the dispute between 

© engineering employers and their men, and business has been 
greatly hampered in consequence ; for producers, as well as con- 
Sumers, in the leading industries of the North of England were 
pp he 7 in the face of what appeared Pray to - ~ 
nged s ppage of the engineering shops, which could no 

but be disastrous also to other trades, rk fight has seemed almost 
inevitable, especially after the employers at the close of last week 
Fag 25 per cent, of the members of the Amalgamated Socicty of 
the ore & week’s notice to terminate their engagements, and 
ey intimated that 25 per cent, would get their notices each week 


till all were dismissed. As was to be expected, the men declined 
to fallin with this pea. or, and the remaining 75 per cent, 
gave notice that they would stop work next Saturday at the same 
time as the 25 per cent. The outlook seemed to very dark 
under these circumstances, but there is after all some chance of an 
amicable settlement. It will be remembered that the difficulty 
arose through the employment at a boring machine at the 
Pallion Forge, Sunderland, of a man who is not a trained 
engineer, he firm refused to remove him when the mem- 
bers of the Amalgamated Society of Engineers required it, 
and the men therefore struck work, and have been out for some 
time, The masters’ Federation requested the Executive of the 
Amalgamated Society of Engineers to order these strikers back to 
work, and as they did not comply, seeing that the masters refused 
to remove the unskilled man, the employers resolved to give all the 
members of the Society their notices, and were not prepared to 
meet the representatives of the society as long as the men at Pallion 
remained out, while the latter would not in until the man at 
the boring machine was sent to other employment. Things were 
thus at a deadlock, when Messrs. Robert Knight, A. Wilkie, and 
R, White, representing the Federation of Shipbuilding and Engi- 
neering T'rades, suggested to the secretaries of masters and men 
that they should withdraw the man at Pallion Forge—he is a 
member of the United Machine-Workers’ Union, which is affiliated 
to the Federation. That would remove the block to a conference 
between the representatives of employers and men, and has been 
agreed to by both sides. There is now a probability that the diffi- 
culty will be tided over without a lock-out, for the employers have 
intimated that if the men’s representatives intimate by to-morrow— 
Friday—that they agree to a conference, on the basis of the letter 
of the 26th ult., the notices will be suspended during the progress 
of the negotiations in conference. In the meantime all themachines 
of the class in dispute at the Pallion Works are to remain idle 
during the negotiations. The employers hold that if the 
principle that Amalgamated Engineers only should be employed 
on such machines as that at the Pallion Works were carried out, 
it would entail the dismissal of a very large body of workmen 
who have done no wrong, who are thoroughly competent, and 
who in most cases belong to other societies, as does the man at 
Pallion. The general wages question is not concerned in the 
dispute, and the fight on the part of the men’s society appears to 
be that they shall be allowed to dictate to the employers how 
they—the masters—shall conduct their works. 

In all respects the position and prospects of the iron and steel 
industries in the North of pers are satisfactory, and if the 
difficulty in the engineering trade is settled without stoppage of 
work, there is no reason why great activity should not be 
experienced. This week the uncertainty caused by the dispute 
in question has counteracted all the good influences, and makers 
and buyers alike hav2 been afraid to operate, though the time 
of the year has arrived when iron for shipment is usually bought 
freely. The situation for makers is most favourable, exports of 
pig iron are extraordinarily good; the best on record in fact, 
though the shipping season is not yet in full swing. Last year 
the March export of pig iron from Cleveland was over 102,000 tons ; 
this month it promises to be 225,000 tons. Up to Wednesday 
night it was 99,782 tons, as compared with 75,035 tons last 
month, and 79,115 tons in March 1896, to 24th. With such 
enormous shipments, it is not surprising to find the stock of Cleve- 
land pig iron declining in Connal’s warrant stores; on Wednesday 
night 169,974 tons were held, the decrease for the month being 

tons. 

No, 3 Cleveland G.M.B, pig iron has been sold for prompt f.o.b. 
delivery, chiefly at 41s. per ton, but the demand for forward 
delivery, which should be very heavy now, is almost at a stand- 
still, and will be until it is certain that the difficulty with the 
engineers will not cause a general stoppage of work. No, 4 Cleve- 
land foundry pig iron is firm at 40s. dd., and grey forge, mottled, 
and white, which are all very scarce, are at Cleveland 
ordinary warrants have ceased to be influenced by the fluctuations 
in Scotch warrants ; in fact, they sometimes increase in value while 
Scotch decline, and as the result of this Scotch warrants, which 
a few months ago were 9s, 6d. per ton dearer than Cleveland, 
are now only 4s, 8d. dearer, and that is almost as small a 
difference as Cleveland makers care to see while Scotland is so 
important a market for Cleveland iron. 

he demand for East Coast hematite pig iron is better, and the 
position is an excellent one for makers in somgtins except prices 
—the demand is heavy, production is reduced owing to the short 
supply of ore, and stocks are declining rapidly both in makers’ 
hands, and the warrant stores ; indeed, Connal’s only have 97,000 
tons now where they had nearly 170,000 tons last summer. Under 
such circumstances better prices should be ruling for East Coast 
hematite iron. With Rubio ore at 15s, 3d., and coke at 13s, 3d. 
delivered producers, would scarcely cover cost of production if 
they realised 52s.; but they have to take 50s., except for some of 
the best brands, because warrants are so low. A rumour has been 
in circulation this week that some of the leading makers were 
forming a ‘‘ring” to buy up East Coast hematite warrants, but 
this they deny. The undertaking would not be a formidable one 
when only about 97,000 tons are held, and it might easily be 
carried out, especially as the banks would advance a good part of 
the money on such excellent security. It would be advantageous to 
the ironmasters if they. had control of the warrants, for these are 
what compete with makers’ iron, and keep it down at unprofitable 
figures. When warrants can be bought at 49s., it is hardly likely 
that consumers will give 52s. for makers’ iron, but if they had the 
warrants also they could prevent them being at such low figures. 
The stock of East Coast hematite pig iron in Connal’s warrant 
stores on Wednesday night was 97, tons, a decrease for the 
month of 9665 tons. 

Business is quiet in the finished iron and steel industries, the 
lull being chiefly attributed to the disturbed state of the engineer- 
ing industry. The steel millmen at Consett Works will have their 
wages advanced 24 per cent. for April, May, and June, the 
average price realised by the company for the last three months 
having shown an increase, Other plate manufacturers regulate 
their wages by the Consett sliding scale. At the annual meeting 
of the Stockton Malleable Iron and Steel Company a dividend of 
3 per cent. was declared for 1896, this being the first dividend 
since 1893, when 24 per cent. was paid. The price of common 
iron bars is £5 5s.; best bars, £5 15s.; steel ship plates, £5 7s. 6d.; 
iron ship plates, £5 2s, 6d.; steel ship angles, £5 5s.; iron ship 
angles, £5 ; iron sheets, singles, £6 5s., all less 24 per cent. f.o.t. 
Heavy steel rails are in somewhat better demand, and the price is 
firm at £4 10s, net at works, 

The coal trade is moderately active, and prices are firm. A con- 
tract for close upon 80,000 tons of gas coals for Rotterdam has 
been divided between two Durham and one Westphalian collieries 
in equal proportions, Lambton gas coals will be supplied at 
10s, 10d. delivered, and Londonderry at 11s, 1d. ; while the West- 
phalian price is 10s, 6d., and these prices are 6d. higher than those 
of last year. Some of the Northumberland colliers are ing 
their Association to claim a 15 per cent, advance of wages, but the 
Executive decline, and point out that the last ascertained average 
price was lower than any reported since February, 1889, while the 
average that will be due at the end of this month is likely to show 
a still lower figure. The price of best Northumberland steam coal 
is now 7s. 9d, to 8s, per ton f.o.b. 

The will of Mr, Henry Fell Pease, M.P., has been proved at 
£74,164 gross and £32,907 net by his cousin, Sir Joseph W. Pease, 
Bart., his son, Mr. Walter Fell Pease, and his brother-in-law, Mr. 
John William Pease. The late Mr, Pease was a member of the 
great colliery firm of Pease and Partners, and he was largely 
interested in the coal and iron trades of Durham and Yorkshire, 

Marine engineers are to have their wages advanced from April 
2nd, and the new rates are to remain in force for twelve months, 
Engineers of all grades in all foreign-going steamers are to have a 








rise of 10s,a month. All engineers in coasting steamers of 600 tons 
net register and upwards, including all coasting steamers having 





triple-expansion engines irrespective of tonnage, to be increased 
5s. a week, and all engineers in coasting steamers below 600 tons 
net register are to be increased 2s, 6d. per week. 
The official statistics of the production and prices of manu- 
factured iron in the North of England for January-February 
have been delivered by Mr. Waterhouse to the Board of Concilia- 
tion and Arbitration for the North of England Manufactured Iron 
Trade, and are generally satisfactory—in fact, more satisfactory 
than have been issued for along time. The net average realised 
rice of finished iron generally was £5 1s, 7°18d. per ton, that 
ing 2s. 6‘2d. higher t in the previous two months, but the 
increase does not carry with it any advance of wages for the iron- 
workers, as £5 2s, 6d. will have to be reached before any rise will 
be due. The bar manufacturers report the largest increase in their 
rice—3s, 5d.; plates only advanced 1s, 104d., and angles 1s, 04d. 
ron rails improved in value to the extent of 4s. 64d., but they 
only form 2 per cent. of the production of the mills and forges oi 
the district. The deliveries have decreased nearly 3000 tons, due 
partly to the two months being shorter than the previous two 
months. The following is the summary of the return for the two 
months ended February 28th :— 





Percentage Average 
Description. Weight invoiced. of net selling price 
total. per ton. 
tons cwt. qr. Ib. £s. a 
WM. 6s ce 526 11 8 12 .. .. 2°08 1. «. 414 9°61 
Tee. cc CE MOM... VS a... IHS 
DMB .. « « Be 8st Ba "OO . «2 £6 IS 
Angles .. .. 3,670 8 8 2 .. « 14°05 -- 417 6°70 
26,118 17 1 Mw. oe MOO 5 1 7°18 


It is reported that as a result of the decision of the Railway 
Commissioners the North British Company will engine all the 
trains from Berwick northward, except the five London expresses, 
and any extra expresses during the busy season which the North- 
Eastern will run from York to Edinburgh. The North-Eastern 
are hurrying forward the construction of the water troughs near 
Belford, and it is probable that the expresses will run from New- 
castle to Edinburgh without a stop, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow iron market has been irregular, and at times even 
somewhat excited this week, owing principally to the threatened 
unfortunate lock-out in the engineering industry. Towards the 
end of the week, when it seemed as if there were some hope of a 
solution of the difficulty, the warrant market had a fairly sharp 
recovery, and at the inning of the present week there was 
occasional excitement when difficulty was experienced in obtaining 
warrants, or where former sellers were discovered to have suddenly 
become purchasers. Atth time, th tof busi done has 
been comparatively small, and the speculative excitement may be 
said to have been almost confined to Scotch iron. The business in 
Scotch warrants has ranged from 45s, 6d. to 45s. 34d. cash, and 
45s, 9d. to 45s, 6d. one month. In Cleveland warrants there has 
been a small business at 40s. 84d. to 40s. 74d. cash, and 41s, 2d. to 
40s. 10d. one month. Hematite warrants have been in poor 
request. There were only one or two cash transactions in Cumber- 
land warrants at 48s, . cash, the month business being at 
48s, 9d. to 48s. 64d. Middlesbrough hematite warrants sold at 
49s. 114d. and 50s. fourteen days, 49s. 6d. and 49s. 54d. cash, and 
49s. 94d. to 49s. 74d. one month. The market took a more 
favourable turn later in the week, when hopes were entertained 
of the engineers’ dispute being submitted toa conference. 

Buyers of hematite pig iron for home consumption have been 
taking fair quantities of iron. Scotch made hematite sells at 
52s. 6d. per ton, delivered in railway trucks at the steel works. 
Ore importers are actively engaged in bringing in , and 
they have little difficulty in obtaining ready sales of Bilbao ore. 

The values of the principal makers’ brands are well maintained, 
considering the unsteady condition of the open market. Monk- 
land and Govan, Nos. 1, are quoted 46s. 3d.; Nos. 3, 45s. 3d.; 
Wishaw and Carnbroe, No. 1,,46s. 6d.; Nos. 3, 45s. 6d.; Clyde, No. 1, 
50s, 6d.; No. 3, 47s, 6d.; Summerlee, No. 1, 51s. 3d.; No. 3, 
48s, 3d.; Calder, No. 1, 51s. 6d.; No. 3, 48s. 6d.; Gartsherrie, 
No. 1, 52s.; No. 3, 48s. 6d.; Coltness, No. 1, 52s. 6d.; No. 3, 
48s. 9d.; Glengarnock, at Ardrossan, No. 1, 50s. 6d.; No. 3, 
46s.; Eglinton, at Ardrossan, or Troon, No. 1, 47s. 9d.; No. 3, 
45s. 9d.; Dalmellington, at Ayr, No. 1, 47s.; No. 3, 45s. 6d.; 
Shotts, at Leith, No. 1, 51s. 6d.; No. 3, 49s.; Carron, at Grange- 
mouth, No. 1, 51s. 6d.; No. 3, 48s, 6d. per ton. 

There are 35 furnaces producing ordinary pig, 40 hematite, 
and 6 basic iron, the total of 81 now blowing in Scotland, com- 
paring with 80 at this time last year. 

Scotch pig iron shipments are rather better, but still leave much 
room for improvement. They amounted in the past week to 5278 
tons, compared with 6936 in the corresponding week of last year 
To Australia 810 tons were despatched, Germany 675, Italy 280, 
Holland 375, India 129, United States 10, France 140, Spain 70, 
other countries 195 ; the coastwise shipments being 2614, against 
4801 in the same week of 1896. 

The finished iron and steel departments are fairly busy. 
Indeed, the steel works in some cases are operating to the full 
extent of their capacity. Buyers are reported to have been in- 
fluenced in the last week or two by the decline in the prices of raw 
materials, Whether this beso or not, it is certain that the amount 
of new business coming fo: is somewhat disappointing at the 
moment. The general view among makers and salesmen is, that 
there is really no room for reducing the prices of either manu- 
factured iron or steel. 

There has been a somewhat better feeling this week in the coal 
trade. The week’s coal 5 ges at Scottish ports were 133,166 
tons, compared with 120,124 tons in the preceding week, and 
127,915 tons in the corresponding week of last year. While busi- 
ness was quieter at Grangemouth, there has been a gratifying 
revival in the inquiry for shipment at the Fife ports, and business 
has also assumed a more encouraging a in Ayrshire, 
The trade in coal exports at Glasgow been steady. The 
reduction of 2d. per ton on coal dues at Glasgow harbour is expected 
to lead to an increase in the shipping business. In the meantime 
the Glasgow coal market is in an easy state, and all sorts of coals 
are readily obtainable at former prices. Main coal is quoted f.o.b, 
at Glasgow 6s. 6d., ell 7s., splint 7s. to 7s. 3d., steam 8s, per ton. 

Several fair shipbuilding contracts are reported to have been 
placed with Clyde builders in the last few days. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


PREPARATIONS will soon be on foot for the meeting of the Iron 
Institute this year at Cardiff. Sir W. T. Lewis, Mr. E. P. Martin, 
and others have already had aninterview with the local authorities 
on the subject, and prospects of one of the t and successful 
gatherings associated with the support of the Marquis of Bute are 
certain. 


It is a quarter of a century ago since one of the earliest meet- 
ings—the second, I believe—was held at Merthyr, the Duke of 
Devonshire in the chair. The incoming president then was Mr. 
(now Sir) Henry Bessemer, who then had not begun to revolu- 
tionise the iron world, the chief make of steel being crucible steel, 
turned out by the pound. Most of the leading men in the iron 
trade who were then present are gone. Mr. Menelaus, then ex- 
perimenting with steely iron, was conspicuous. Mr, R. Fothergill, 
a leading speaker, is now in retirement. I dare say at the Cardiff 
gathering the marvellous annals of a quarter of a century’s pro- 
gress in steel will be given. i 

There has been no falling off in the importation of iron ore 
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during the past week. Swansea received close upon 5000 tons, 
and Blaenavon, Ebbw Vale, Dowlais, Cyfarthfa, and La Société 
Commercielle were very busy receiving and stocking. The importa- 
tions of pig iron have also been numerous, Swansea receiving 3283 
tons ; 112 tons from Millom came into Burry Port, and 330 tons 
into Llanelly from the Anthracite Iron and Steel Company. 

The volume of iron and steel business continues very satisfac- 
tory, and I am glad to note that the breakdown at Dowlais of one 
of the blast engines was very expeditiously repaired. I note that 
iron ore is coming in from various quarters. The old Whitehaven 
brands can be met with in some of the Welsh works. Welsh hema- 
tite is having a good sale at 52s, 6d. to 533., Cardiff. 

Bilbao prices are well maintained, especially as no stocks of any 
note are to be seen. Latest quotations, Cardiff, are :—Best Rubio, 
14s, 6d. to 14s, 9d.; Tafna, 14s. to 14s, 3d. 

A very notable increase in steel make is taking place in the 
Swansea Valley, first in ingots, then bars. Lindore Works are 
going on steadily. Slag smelting is being carried on vigorously at 
Birehgrove. Good work is also being done at the Briton Ferry 
Steel Works and the Albion Steel Works. 

During the past week there has been a good deal of fluctuation 
in pig iron ; but it was stated mid-week on ’Change, Swansea, that 
prices were left practically in the same groove as in the preceding 
week. Until labour questions are allayed, and the peaceful solu- 
tion of the Eastern problem assured, good, steady trade in pig is 
not expected. The output of pig at many of the leading works is 
on the increase, and here and there stocks are large. The 
latest Swansea quotations in the iron and steel trade are as 
follows :—Glasgow pig warrants, 45s, 4d. cash buyers; Middles- 
brough No. 3, 40s. 8d. prompt; hematite, 49s. 44d.; 
Welsh bars, £6 to £6 17s. 61.; sheet iron and steel, £6 153. to 
£6 17s. 6d.; steel rails, £4 103s. to £4 12s. 61. for heavy ; light 
rails, £5 12s, 6d. to £5 15s. Beossemer steel tin-plate bars, £4 7s. 6d. 
to £4 10s.; Siemens, £4 7s. 6d. to £4 10s. Tin-plates, makers’ 


and Pier Bill (extension of time) have both passed the House of 
Lords Committee. 








NOTES FROM GERMANY. 
(From our own Oorrespondent.) 

For all those that have been expecting a general rise for iron and 
steel in early spring, the present condition of the iron industry 
must be rather disappointing, for though, generally, the works 
continue steadily occupied, a want of enterprise is complained of, 
and the orders booked are of the hand-to-mouth sort. 

The Silesian iron market has been a trifle less firm than before, 
which may partly be accounted for by the cheap offers of American 
pig iron. Dealers and consumers in crude iron are decidedly 
reserved, though this is the period of the year when orders for 
spring and forward deliveries are es iven out freely, but 
the tone of the marketis decidedly less confident than a few weeks 
ago. The steel trade is in a better position, and there is plenty of 
work secured to keep up an active employment for some weeks 
ahead. Good accounts are likewise given regarding the plate and 
sheet department, and rails have also been in lively request. At 
the tube foundries employment has been slackening off. _List 
quotations are, on the whole, well maintained. 

Alterations have not taken place in the position of the Austro- 
Hungarian iron business since former letters, the tendency 
throughout being quiet, though, perhaps, a trifle less weak than 
before. Considerable quantities of American pig iron are also 
being imported to Austria-Hungary at very low rates, which is 
causing some nneasiness, and local peeetense desire the railway 
tariffs to be reduced so as to enable inland works to compete 
successfully with their cheap offering foreign rivals, 

The Austro-Hungarian coal market is without animation, though 


a 





quotations: Bessemer steel cokes, 10s. to 10s. 14d.; Si coke 
finish, 10s. 3d. to 10s. 44d.; ternes, per double box, 28 by 29c., 
19s. to 21s. 6d.; best charcoal, 12s, 3d. to 12s. 9d. Block tin, 
£60 2s. 6d. to £60 5s, 

There is but one opinion on ’Change, Swansea, with regard to 
the cancelling of the rebate in the proposed American tariff on 
tin-plates re-exported in the canning industries, in addition to an 
increase in the import duty from 1°20 cents to 1°50 cents per 
pound, that it will be the most crushing blow the Welsh trade 
could experience. A good authority maintains that it must mean 
a great development of the Russian oil trade all over the world, 
and possibly a transfer of the Standard Oil Company’s operations 
to Canada, if possible. Still it may be anticipated that even with 
such a weighty opinion in front, the Welsh trade, finding, as it is 
doing, other outlets, will still survive and, to an extent, flourish. 
The burden of exports continues large. Last week 54,531 boxes 
were shipped, and 53,130 boxes received into stock. Present 
Swansea stock is 117,168 boxes. 

Welsh makers and workmen must continue to pay the best 
attention to brands. At present the best Welsh brands command 
the market ; and if America, which is aiming to run them close, 
adopts an old ruse of using cheaper materials, so as to be enabled 
to quote lower prices, it will put them out of the running. I have 
not heard good reports of the American steel that has come to 
Wales. Price in that case also seems to have been more in evidence 
than quality. Considering that the chief steel works in Wales are 

aying the closest possible attention to the excellence of their tin- 

ars, | do not think the importation of American brands will be 
long continued. 

Ebbw Vale Works are showing good signs of activity by entering 
into contract for building a large number of workmen’s cottages. 
Cyfarthfa Works continue steadily occupied with a large Indian 
order for rails, and a great quantity is awaiting shipment. 

The coal] trade remains very brisk, and supplies are still a long way 
behind the demand. Much of this, in respect to best steam, is due to 
the navy preparation of the variouscountries forming the ‘‘ Powers.” 
An authority at the docks sums it up concisely as follows :—‘‘ The 
British Admiralty have quickly filled up some of the stems; the 
Italian Government have hastened the deliveries from their con- 
tractors ; the Turkish Government made purchases ; the Austrian 
Government had cargoes sent to their men-of-war at Canea ; and 
the Greek Government just issued requests for tenders for coal 
and patent fuel.” 

Only this week, too, the Roumanian State Railways order for 
coal has been secured by Cardiff. This amounts to 80,000 tons, 
and will be supplied by Messrs, Pyman, Watson, and Co. The 
price is understood to be 183, 1ld. cif. The same firm have 
secured the Danish State Railway order of 28,500 tons. 

The only difference in the price of steam coal is that smalls 
are easier. Latest quotations, Cardiff, are as follows:—Best 
steam coal, lls. 3d. to lls. 64.; seconds, 10s. 6d. to 10s. 9d.; 
drys, 93. 6d. to 10s.; best Monmouthshire, 93. 3d. to 9s. 6d.; 
seconds, 8s, 91. to 9s.; special small, 5s, 9d. to 6s.; best, 5s. 6d.; 
seconds, 5s. to 5s, ppd ge 43. 6d. to 4s. 94d. House coal also is 
unchanged, and is in good demand in all quarters. Best is quoted 
at 10s. 6d. to 10s. 94.; No. 3 Rhondda, 11s. 3d. to 11s. 6d.; brush, 
93. 9d. to 10s.; small, 8s. 3d. to 8s. 6d.; No. 2 Rhondda, 8s. 34. 
to 83, 6d.; through, 63. 6d. to 6s, 9d.; small, 4s. 6d. to 4s. 91. 
Swansea prices are:—Anthracite best, 10s. 6d. to 11s. 6d.; seconds, 
9s. to 10s.; ordinary, 8s. 3d. to 8s. 9d.; culm, 33. 9d. to 4s, 3d.; 
steam coal, 93, 6d. to 10s.; seconds, 8s. 6d. to 93. 3d.; bunker, 
7s. 9d. to 8s.; bituminous, No. 3 Rhondda, 10s, 3d. to 10s, 9d.; 
through, 9s. to 9s. 6d.; small, 7s. to 7s. 9d.; No. 2 Rhondda, 9s. 
to 9s, 3d.; through, 7s. to 7s, 6d.; small, 5s. 6d. to 5s. 9d.; patent 
fuel, 10s. to 10s, 3d. Cardiff prices, 9s. 9d. to 10s. 6d.; trade 
fairly good. Last week Swansea exceeded all late totals b 
shipping 13,950 tons. Coke maintains its prices—Cardiff, 14s. 6d. 
to 223., according to quality. Pitwood fluctuating. Doubtless 
the stormy weather, which is causing a good deal of disaster to 
shipping, will send prices up. 

Iron ore market firm, Swansea prices 14s, 3d, to 15s, ex-ship, 
cash thirty days. 

A large quantity of anthracite went to San Francisco last week 
from Swansea. 

Sir William Lewis, who has been such a generous patron to the 
hospitals of the colliery districts, must be gratified with the efforts 
being made amongst steel makers and colliers to aid in the endow- 
ment of beds at the Merthyr Hospital. It was proposed this week 
at a large meeting of workmen that each man shovld allow one 
shilling and each boy sixpence towards the Jubi.ee Ward. 

The connection of the Manchester, Sheffield, and Lincolnshire 
Railway with North and South Wales, by the Cambrian, warrants 
my noting that in future, by virtue of the parliamentary powers 
obtained, this railway will be known as the Great Central. 

A practical comment on the Penrhyn slate quarry dispute comes 
to hand. Made difficulties and labour troubles have often ruined 
promising industries. Penrhyn slates were famous the world over 
for billiard tables, but as the supply has stopped, investigators 
have found that Glogue slates are quite as good, and in future 
Glogue will be an important source of supply. 

The opinion of leading miners’ agents has been taken on the 
control output scheme. Mr. Brale, who has been quoted largely 
in the local press, suggests that there should be a minimum wage 
and selling price recognised by the scheme, either in the scheme 
itself or in the sliding scale agreement. If this were done, he 
thought that the workmen would aid in compelling outside firms 
to become members of the Control of the Output Association, or 

at any rate, to make them carry out the method fixed by the 
members of that association for regulating the output, so that 
more reasonable prices may be secured for South Wales coals in 
the future. 

The coalowners of North and South Wales have been holding 
meetings with the view of having the new order respecting ex- 
plosives rescinded or modified. In the Midlands it is understood 


that a large number of coalowners are in accord with the order. 
The Rhondda and Swansea Bay Bill and the Mumbles Railway 





d for engine classes of fuel continues satisfactory. Export 
in Bohemian brown coal is dull. Output of coal in Hungary is 
stated to have been for 1896 49,700,000 q., against 46,514,000 q. in 
the year before. Import in coal was 17,018,000 q:, so that total 
consumption of coal in Hungary may be estimated on 65,000,000 q. 

The Bulgarian iron business has p Heri the past few weeks been 
somewhat dull, only a limited demand coming in for both raw 
and finished iron. Supplies came chiefly from Germany and 
Austria-Hungary ; the demand in iron plates was covered by 
English firms, 

A normal trade is being done on the French iron market ; prices 
are steady. Forge pig, No. 3, is quoted 70f. pt. free at works, 
In Paris merchant bars stand on 175f. p.t.; girders, 185f. p.t. 
The works in the Haute-Marne district have resolved on a rise of 
5f. p.t. for bars, sectional iron, and hoops. The foundries com- 
plain of the difficulties they experience in securing sufficient 
supplies in foundry pig, which continues scarce and very stiff in 
— the Longwy and also the Nancy blast furnace works 

aving raised their quotations 50 per cent. This is owing 
in a great measure to the strongly increasing consumption, 
but also to a comparatively small output, for while, 
according to statistical figures, production in forge pig increased 
300,000 t. during the past year, the make in foundry pig only 
rose 20,000 t. against last year. Output in steel bars is stated to 
have been 1,128,769 t. last year, plus amounting to 252 795 t. 

inst 1895; production in manufactured steel was 883,508 t., 
plus being 168,895 t. against 1895. For steel bars the Departe- 
ment Meurthe-et-Moselle stands first with an output of 413,976 t., 
the Departement Nord comes next with 186,820t. For manu- 
factu steel the Departement Nord stands first with 176,036 t., 
Meurthe-et-Moselle second with 120,446 t., and Saone-et-Loire 
third with 90,089 t. In the Bessemer steel department of the 
Creuzot works an explosion occurred on the 16th inst., causing the 
death of one person and seriously injuring several others. 

The position of the Belgian iron business has not changed 
against previous weeks, and may be considered as fairly satis- 
factory. Foundry pig is a trifle weak in price. Heavy lots cf 
American pig iron are being imported into Belgium, and meet with 
ready sale. Latest list quotations are :—Luxemburg foundry pig, 
63f. p.t.; common forge pig, 65f. to 70f. p.t.; merchant bars, 
f.0.b. Antwerp, No. 2, 135f.; No. 3, 140f. p-t.; the same, Belgian 
station, No. 2, 140f.; No. 3, 145f. p.t.; girders, f.0.b. Antwerp, 
132 °50 to 135f. p.t.; the same, free Belgian station, 137 ‘50 to 140f. 
p.t.; iron plates for export, No. 2, 145°50 to 147 ‘50f. p.t.; No. 3, 
155 to 157 ‘50f. p.t.; sheets, free Belgian station, 170 to 175f. p.t.; 
steel rails, 115 to 120f. p.t. . 

Most branches of the Rhenish- Westphalian iron and steel trade 
are reported to be well occupied, and prices for pig iron have been 
tending upwards in many instances. The plate and sheet trade is 
exhibiting much liveliness, contracts of some weight having been 
secured upon the week. The engineering establishments, but 
more especially the railway departments, are in very good activity, 
the Prussian State Railways being reported to have ordered 4 
locomotives, and there is more work pending. 

German foreign trade in coal and coke was for 1896 and 1895 as 
under :— 





Import, 
1896. 1895. 
q. = 100 kilos. 
Brown coal., 76,875,034 .. .. «. «. 71,810,502 
Pit coal 54,767,526 51,173,561 
ae 3,938,811 .. 4,617,785 
Artificial coal .. 724,505 . 598,056 


Supplies in brown coai from Austria-Hungary were for 1896 :— 
76,374,893 q. pit coal: from England, 43 074,628 q.; from Austro- 
Hungary, 5,608,551 q.; from Belgium, 5,075,328 q.; from Holland, 
733,363 q.; from France, 208,743 q.; coke: from Belgium, 
2,598.481 q.; from England, 523,123 q.; Freihafen Hamburg, 
266,298 q.; Austria-Hungary, 253,693 q.; artificial coal: from 
Belgium, 461,730 q.; from Austria-Hungary, 193,649 q. 


Export. 
1896. 1895. 
q. = 100 kilos. 
Brown coal.. ee Cf are 188,139 
Pit coal - 115,987,573 -- 203,608,378 
_ Oe ee 22, 163,951 22,933,276 
Artificial coal .. 2,248,668 2,003,788 


In brown coal 148,646 q. were sent to Austria-Hungary, while 
exports in pit coal to that country amounted to 51,366,681 q.; to 
Holland, 35,255,607 q. pit coal were sent; to Switzerland, 
8,382,920 q.; to Belgium, 9,296,496 q.; to France, 6,295,012 q.; to 
Russia, 2, 688,054 q-; to Freihafen Hamburg, 1,680,724 q.; to 
England, 251,506 q.; to Sweden, 170,483 q.; to Italy, 164.149 q.; 
to Denmark, 160,442 q.; to Chili, 83,510 g. In coke, 8,666,983 q. 
were sent to France, 5,357,255 q. to Austria-Hu » 2,847,016 q. 
to Belgium, 1,942,529 q. to Russia, 1,375,991 q. to Holland, 
804,679 q. to Switzerland, 434,920 2 to Australia, 243,883 q. to 
Italy, 238,463 q: to Sweden, 134,365 q. to Denmark, 121,500 q. to 
Norway. In artificial coal, 1,112,866 q. were sent to Switzerland, 
ger q. to Holland, 38,517 q. to Austria-Hungary, and 25,637 q. 
to Italy. 

Output of coal in Russia was, according to official statements, 
for 1880, 200 million pud (1 pud = 16°38 kilos.) ; for 1881, 
213 million pud ; for 1882, 230 million pud ; 1883, 242 million pud ; 
1884, 240 million pud ; 1885, 260 million pud ; 1886, 279 million 
pud ; 1887, 277 million pud ; 1888, 316 million pud; 1889, 379 
million pud ; 1890, 367 million pud ; 1891, 380 million pud ; 1892, 
424 million pud ; 1893, 467 million pud; 1894, 529 million pud. 
The largest output falls to the Donetz district, in the south of 
European Russia, where in 1894 no less than 293 million pud have 
been produced. The Dombrow district comes next with an output 
of million pud for the same year, while the remaining lot falls 
to the Trans-Moscow district, the Ural, the Kaukasus, and other 
smaller districts. In spite of the rapid development of the coal 





industry in Russia, imports from foreign countries show but a vei 
slight decrease, being for 1880 114, and for 1885 106 million pud. 








i 


Daring the last five years imports in coal to Russi 

follows :—1889, 124 million pud; 1890, 94 million ped ” 

94 million pud ; 1892, 88 million pud ; 1893, 105 million pud. 1891, 
All that can be said of the French iron market is that de 

remains a good, enabling the works to kee smand 


employment, and that prices, if not rising, are at hen — i 





both for raw and for finished iron and steel. The followine 4 
1 1 tel. owing fj 
show French foreign trade in iron ore s‘nce 1894 :— 6 figures 
Import, 
1896. 1895; 
; Tons. Tons. Pa 
From Belgium .. 71,782 41,991 45.550 
From Germany 1,278,584 2,218,271 l 168 ke 
From Spain 438,215, 357,808 oy 
From Italy... 2,656 9 °° ge 
From Algeria.) <. 1) 19,988 9,409 lean 
From other countries .. 50,895 29,275 1B 91° 
1,862,065 2,651,459 1,638, 459 
Export in ore amounted to 233,075 tons for 1896 agai 
236,923 tons for 1895, and 247,519 tons for 1894, oo 








THE NEWPORT HARBOUR COMMISSIONER’ 


WEEKLY TRADE REPORT, 


Far attendance on ’Change. We have to reporta 
demand for steam coal, with prices firm. Teun coal Portas 
have lessened, as the continued strong weather delays arrival 
<ovgleien without change. The iron and steel works are all fully 
employed. y 

Coal: Best steam, 9s, 3d. to 9s. 6d.; seconds, 9s.; house coal, 
best, 1ls.; dock screenings, 5s. 6d.; colliery small, 5s. to 5s, 3d.: 
smiths’ coal, 6s. 6d.; patent fuel, 10s. Pig iron: Scotch Warrants. 
45s. 64d.; hematite warrants, 48s. 6d. f.o.b. Cumberland ; Middles. 
brough No. 3, 40s. 9}4. prompt ; Middlesbrough hematite, 48s. 64, 
Iron ore: Rubio, 14s, 6d.; Tafna, 14s. 3d. Steel: Rails, heayy 
sections, £4 12s. 6d.; light ditto, £5 5s. f.0.b.; Bessemer pres 
tin-plate bars, £4 7s. 6d.; Siemens steel tin-plate bars, £4 10s,- 
all delivered in the district, cash. Tin-plates : Bessemer steel, coke 
10s.; Siemens, coke finish, 10s. 3d.  Pitwood, 15s. 9d. to 16, 
London Exchange Telegram: Copper, £49 10s.; Straits tin, £60, 
Freights steady. soe 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 16th, 

THE manufacturing and commercial interests of the States haye 
been awaiting the improvement now dimly seen on the horizon for 
four dreary years. Among the evidences of improvement are the 
better demand for money, the larger freight traftic, strengthen- 
ing prices in a few but not many lines, and the expansion of con. 
sumptive demands, due measurably to the more general employ. 
ment of the productive agencies. A congress which truly 
represents the people finds the Government subject to an annual 
deficit of fifty million dollars, The leaders of the new administra. 
tion have framed a revenue measure which will yield seventy-five 
million dollars more than under existing customs regulations, Thy 
Treasury holdings of gold have increased to 151,000,000 dols, 

Pig iron production is about 175,000 tons per week. Production 
has weakened prices. Bessemer has dropped, and billets are 
quotably weaker than ten days ago. The signs are that the 
market will take a short turn soon for the better, because of the 
starting of a multitude of enterprises born last year on paper and 
hibernating all winter. 

The steel rail makers are now quoting 20 dols. to 21 dols, at 
mill, as nobody is buying. Plates and structural shapes are selling 
fairly but in small lots. The sheet mills are gaining this wk. 
Bar mills are reducing production. The iron trade in general is 
dragging, and prices are dictated mostly by the fear that a neigh- 
bour will shade prices, There is enough business waiting for a 
favourable condition of things to start to give our steel and iron 
plants as much work as they could comfortably do. An advance 
in freights has stopped pig iron exports for a short time. 








LAUNCHES AND TRIAL TRIPS. 


ON Saturday, March 20th, Messrs. Furness, Withy, and Co,, 
Limited, launched from their Middleton Shipyard, Hartlepool, a 
large steel screw steamer of handsome design to the order of 
Messrs, J, F, Wilson and Co., West Hartlepool. She is a fine type 
of a modern cargo boat, measuring over 320ft. in length, and built 
throughout of Siemens-Martin steel, with large measurement and 
deadweight carrying capacity of about 4170 tons, built to the 
highest class at British Corporation. The vessel is of the single- 
deck type with poop, bridge, and forecastle. The holds are fitted 
with iron grain divisions, and all deck erections, skylights, 
bulwarks, &c., are constructed of steel and iron, cellular double 
bottom, fitted fore and aft for water ballast ; the after peak being 
also available as a tank, The greater portion of the plates are in 
24ft. lengths, making the structure of the ship very strong. 
Four large powerful winches, two donkey boilers, patent steam 
steering gear amidship, screw gear aft, direct steam patent wind- 
lass, stockless anchors hauling into hawse pipes, and other modern 
appliances are fitted for the handy working of the ship. and she 
ought to be an acquisition to the fleet of the owners, ‘I'he saloon 
and cabin, providing accommodation for the captain, &:., are 
handsomely finished in polished hardwood. The vessel will be 
rigged as a two masted fore-and-aft schooner, and will be fitted 
with triple-expansion engines of massive design, with every pro- 
vision for economical working, by Messrs, Thomas Richardson and 
Sons, Limited, Hartlepool. The vessel and machinery have been 
constructed under the superintendence of Mr. J. Maddison, on 
behalf of the owners. On leaving the ways she was named May- 
lands by the Mayoress of West Hartlepool, Mrs. J. F. Wilson. 

On Thursday afternoon, the 18th inst., there was launched from 
the Walker Shipyard of Sir W. G. Armstrong, Whitworth, and Co., 
the armour-clad ship Tordenskjold, built for the Royal Norwegiau 
Navy. This vessel, which is the latest addition to the rapidl)- 
increasing Norwegian Navy, is a sister ship of the Harald Har- 
faagre, which was launched from the same yard about two months 
o. The Tordenskjold is built entirely of steel, and her principal 
dimensions, &c., are as follows :—Length,{280ft.; breadth, 48ft. 6in.; 
draught, 16ft. 6in.; displacement, about 3500 tons. ‘This vessel is 
— with an armour belt 64ft. wide, extending over about 

70ft. of her length, and having a thickness of 7in. The belt is 
terminated by 7in. transverse bulkheads. In addition to the above 
a sloping te deck of 2in. steel is fitted from end to end, 
below which all her machinery, magazines, and steering gear are 
placed. The coal bunkers are situated at the sides of the vessel, 
part being above the protective deck, these bunkers when full 
adding materially to the water-line protection of the ship. Space 
is provided in the vessel for 400 tons of coal, but 200 tons will te 
carried on the normal draught. Her armament is composed entirely 
of Elswick quick-fire guns, and is as follows :—Two 8in, guns with 
heavy shields, mounted in 6in. armoured barbettes, one forward 
and one aft on the upper deck, each with considerable arcs ot 
training. Six 4°7 quick-fire guns placed on the upper deck broad- 
sides, two firing right ahead, two right astern, and two on the 
beam, six 12-pounder quick-fire guns, six 1}-pounder quick-fire 
guns, placed in the most advantageous positions, and in addition 
she carries two submerged torpedo tubes. The engines are of 
sufficient power to give the vessel a speed of 16 knots with natural 
draught. The proceedings were rendered doubly noteworthy by 
the fact that the vessel was named by Mrs. Nansen, the wife of 











the Arctic explorer. 
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THE PATENT JOURNAL. 
tensed from “te ge Official Journal of 


Application for Letters Patent. 


inventions have been ‘communicated "’ the 
bo address of the communicating party are 
printed in italics 
10th March, 1897. 


2995 -pacinG OARS, A. H. Briotaell, London. 
- en Intecrator, W. P. Thompson.—(B. 
3323. 

> ’ (fermaniy. 
arr +e 7. ©. Sanderson, London. 
aa38. Map Case, P. Wallis. Manchester. 
Furnace Bripogs, G. W. Hayton, London. 
Puzz.e, J. Aronsberg, Liverpool. 
AIR- EXHAUSTING APPARATUS, A. Henstrim, 





L sndon. 
6329. HAND 
London. 
6330. PNEUMATIC 
ondon. 

on Det HABLE Sat Lp for KNICKERBOCKERS, D. 
sott, London. 

am Vatves, F. McNab, London. 

6333. CINDER SIFTER, A. Pye. London. 

2 Tires, M. A. Unna, Cheadle, Cheshire. 


Barrows, A. G. Hubble and R. Vincent, 


Tires for Venicues, A. Richardson, 


334. RUBBER h 

6385. EvecrricaL Arc Lamps, F, Andersen, 
London. ; 

6336. INTERNAL COMBUSTION Enoines, E. T. Carter, 
London. 


337. LeTrer Fite, A. Renucci, London. 

e338. Drtvinc Gear for CyciEs, A. F, A. Roxendorff, 
ater ino Grar for Cycues, A. F. A. Roxendorff, 
a Huns for Wire Spoxes, H. de H. Haig, 
omnes nino Sunsuapes to Cycues, H. de H. Haig, 
Bh go wu Generators and Enaines, F. Lamplough, 
og Beer from Yeast, E. G. Major- 
Bs gegen Mecuanism, R. T. and J. G. 

Glover, London. 
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6345. Fituinc Bicyete Tires, W. Dodds, Ashford, 
Kent. 

6346. PRESERVING Meat, W. Dodds, Ashford, Kent. 

6317. EquapLe Firina Kixns, A. H. and J. W. Moore, 
Longton. 

6348. Toot for Currinc-our Cracks in Piaster, R. 
Blacklock and E. Storm, Sunderland. 

6319. INK-EXTRACTING Liquip, G. Johnson, Hull. 

6350. Trousers Protector, R. H. Wall, London. 

6351. Evecrric Lame Hoovers, H. H. Hall and T. 
Clarke, Manchester. 

6352. Burren Cuurn Vents, A. E. Frost and The 
Dairy Outfit Company, Ltd., London. 

(353. ELectric Swircn, F. F. Teatman and W. Dono- 
van, Reading. 

6354. Bonpins for TexTILeE Macuinery, C. O. Weber, 
Manchester. 

6355, Gaseous FLUID-PRESSURE ENGINES, J. Fraser, 
London. 

6356. Oven Borroms and Suetves, J., D., and E, Miller, 
Leicester. 

6357, PrepayYMENT SaLe and Devivery Mecuanism, J. 
F, Suwer and J. L. Purves —(Helme and Me'llhenny, 
United States.) 

6358. Hanp Drititinc Apparatus, A. A. Tattersall, 
Glasgow. 

6359. Sketcn Biocks, G. H. Jenkins, Bristol. 

6360. Eve Prorecrors for Weavers, C. Pollard, 
Halifax. 

6361. Git. Boxes, J. T. Thornton and A. J. Kilner, 
Halifax. 

(362. Sprnntnc Macuinery, W. and J. F. Hardcastle, 
Huddersfie'd. 

363, ConsTRUCTION of BotTLEes, L. Lawson, Liver- 
00. 

6364. Curr Links, T. Morton, Birmingham. 

6365. CARDBOARD Boxes, J. E. Thornton, Altrincham. 

6366. Corron Corps, H. O. Hutchinson and W. and J. 
Hutchinson, Ltd., Manchester. 

6367, VaLves for Przumatic Tires, W. Brookes, Man- 
chester. 

6368. APPLIANCE for TeacHinG CHILDREN to WaLk, C. 
J. Voigt, Manchester. 

6369. AppaRATUS for ResTRAINING Runaway HorsEs, 
J. Williams, Bristol. 

6370. Cycies, F. R. Baldwick, Nottingham. 

6371. CLornes Wasuer, G. Hearne, Leeds. 

Wiyp Smre_p and Liourer for Pipes, D. Muir, 

inburgh. 

6373. SuutrLe Guarps for Looms, J. R. Landless, 
Burnley. 

6374. Means of OstTarninG Motion, J. Collings, Rich- 
mond, Surrey. 

6375. Spinnino Frames, J. H. Webster, Dundee. 

f FounTAIN Pen, J. Blair, Brooklyn, New York. 

i Svaeaenean for Cork Stoppers, J. C. B. Taylor, 
ath. 

6378. Ustnc Paper for Corks for Borrzes, J. Masters 

_and C, Haigh, Manchester. 

= bonis VaLves, B. W. Thomas and A. Burley, 
sondon, 

6330. Pyramip PawnsHop Puzz.x, G. F. la Cloche ani 

_C 8. Deans, St. Clement's, Jersey. 

638\. JackeTs and Vests, J. T. Broughal, Liverpool. 

be — Suirt Front Rerarner, R. C. Oppenheim, 
sndon. 

6383. Branpinc Woop, W. Woodward, W. F. Clark 

_ and J. Richardson, Nottingham. ; 

(334. NOISELESSLY-FILLING FLUSHING CISTERNS, J. C. 
Ralls, Bristol. 

6335. DiscHarGiInG Apparatus for FLUSHING CISTERNS, 

: J. C. Ralls, Bristol. 

6336 Sprine Exastic Trres, R. Robinson, Sheffield. 

6337. RESERVOIR Pen, T. Andrew, Liverpool. 

(338. RotLeRs for Winpow Sunswapes, W. C. Kincaid, 
Glasgow. ; 

6339 Circus Rinos and Stace Fioors, A. Hengler, 

: Glasgow. ‘ 

6310, SELF-LocktING MecHantsM, G. T. Hough, London. 

631. Tres, J. E. Rogers, Birmingham. 

6392, Stanps for Bicyctes, F. E. Wood, London. 

6393. Ripping Scissors, C. E. Butler, London. 

6394. CYCLE Stanps, F. E. Wood, London. 

6395. Cart Hames, G. Arundale and B. J. Hammersley, 
Birmingham. y 

63 6, Macuive Hammers, R. J. Clarke, Birmingham. 

6397, PNEUMATIC Hos or Nave, G. Williams, Evesham. 

5 393. ELEctricity Meters, G. Hookham, Birmingham. 

6399. Furnaces, R. and W. T. Mclvor, Liverpool. 

610), Tox Crips, T. Salisbury, Birmingham. 

—. Drop-caTcHina Device, A. Schréder, Birming- 

am, 

6402. Rowxocxs and Oars for Boats, A. Dalmer, 

. Firmingham. ‘ 

403. SECURING SHE x 
@. Resheee roar nang to Trucks, H. M. Cawood and 








6418. Pavine, D. and J. Burness, London. 

6414. Too. for Watcu Makers’ Use, E. Prance, 
London. 

6415. MILK-TesTING APPARATUS, T. Bennett, London. 

6416. — or Prorecrors for Cycugs, F. B. Pearce, 

ndon. 

6417. Game, G. A. Brookes, London. 

6418. Type Founpina, A. J. Pillar and W. J. Goddard, 
London. 

6419. Friction Ciutcues, H. W. Mackeniz>, Edin- 
burgh. 

6420. Rims of Wiueets of Cycies, W. J. Sturgess, 
Birmingham. 

6421. Motors, J. Magee, Glasgow. 

6422. Strano or Support for Cycies, A. I. Tear, 
London. 

6423. Stitis, A. McV. Miller, London. 

6124. Dress Stays, G. A. Dodge, London. 

6425. TreaTina Patent LeatHer, C. M. Johnson, 
London. 

6426. Door Hinaes, F. W.'Golby.—(H. Keissling, Ger- 
many ) 

6427, Oir and Spirit Lamps, J. W. CT ougal, Linlithgow. 

6428. Switcues, H. C. Gover, C. F. Proctor, and A. H. 
Bate, London. 

6429. PNeumatic Tires cr Covers, E. and J. Riddle, 
London. 

64.0. Fo_pinae CarpsoarD Boxes, R. H. Filmer, 
London. 

6131. ELectricaL CommMuNiICcATING Apparatus, G. S. 
Eckford, London. 

6432. Rorary Pumps, D. Morgan and W. H. Jervis, 
London. 

6433. Device for SHARPENING Penciis, E. G. Abell, 
London. 

6434. Music Poriro.io, G. Barnes acd F. P. Stevens, 
Londen. 

6435. CycLe Gear, W. J. Lloyd and W. Priest, 
London. 

6436. Gear Wuee ts, W. J. Lloyd and W. Priest, 
London. 

6137, Cycies, P. E. Dechamps, London. 

6438. Matcues, W. F. Brown, London. 

6439. ANIMATED PuHotocrapns, E. P. Allam, G. C. 
Calvert, and J. Fleming, London. 

6440. Drivinc Gear, A. Gross, V. E. Masters, and J. 
Booth, London. 

61441. Tire, J. H. G. Seale, London. 

6442. ANIMATED PuotooraPuy, R. 
London. 

6443. Yoke for Sospenpinc Skirts, E. Gilmore, 
Hamilton, Canada 

6414. PavLtock Mecuanism, W. Hammant, London. 

6445. Taroet, J. R. Rowland, London. 

6446. Cycte Savoie, W. J. R. Boothby, London. 

6447. Pyeumatic Tires, R. Carson, London. 

6448. Cookine Stoves, H. H. Lake.—(J. Kothli.berger 
and H. Graichen, United States.) 

6449. OpreRATING VaLves, W. Kerr. London. 


H. Edwards, 


lands. 

6451. COIN - CONTROLLED 
London. 

6452. ATracHING HanpDves to Sprnpugs, G. Schreiner, 
London. 

6453. Draivinc Banps or Cuarns, W. G. Birkinshaw, 
London. 

6454. Ancuors, H. E. Bowring, London. 

6455. Suips’ Prope.iers, G. Azzeroni, London. 

£456. BicycLe Stanp, T. H. Gaskin, London. 

6457 SuurrLino Carps, A. Guattari, London. 

6458. Pneumatic Tire, R. Lins and A. Giinther, 
London. 

6459. Lime Kiins, W. C. Reid and F. Crosland, Liver- 
pool. 

6160. Bansos, W. E. Temlett, London. 

6461. Exp.osives, M. van Look, London. 

6462. Burner, F. W. H. Hempel, London. 

6463. Propucinc Luminous Spirit, F. W. H. Hempel, 
London. 

6464. Gas Burners, H. H. Lake.—(A. Desmazures, 
France ) 

6465. MusIcAL 
London. 

6466. Sprayino Devices, O. C. Wold, London. 

6467. Movutpinc Box, H. H. Lake.—(F. Cohn and 
H.G. B Brunckhorst, Germany.) 

6468. Saws, J. Oldham, London. 

6469. Frameworks for Bicycites, A. C. Brown, 
London. 

6470. SHow-cases, J. 8S. Pickford and the National 
Bakery Company, Ltd., London. 

6471. Boxes, H. Abrahams, London. 

6472. Boots, A. Bernstein, London. 

6473. Venicies, E. L. F. Bouly, London. 

6474, Stup, A. J. Taylor, London. 

6475. ACETYL-ANTHRANILIC AciD, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 

6476. Stream Generators, J. A., F. E., and M. E. 
Normand, London. 

6477. Propuction of Water Gas, G. J. Epstein, 
London. 


Apparatus, W. Reeves, 


InsTRUMENTS, A. C. Detmering, 


12th March, 1897. 


6478. Drivine Bicycies, R. Kennedy, London. 

6479. CARDBOARD Boxss, J. E. Thornton, Altrincham, 
Cheshire. 

6480. Fitter Presses, G. M. Park, Blackburn. 

6481. Pap.ocks, C. Dean, Birmingham. 

6482. Tyinc Mourtus of Sacks, H. J. Simpson and A. 
Brooks, Grays, Essex. 

6483. FacILITaTinG TELEPHONIC CoNVERSATION, A. C. 
Brown and G. R. Neilson, London. 

6484. Brush and Hotpger, J. Latham, Farnworth, 
R.S.O , near Bolton. 

6485. SicgNaLLinc Apparatus, 8. D. Williams, New- 
port, Mon. 

6486. Macuinery for Founpry Work, C. Jones, 
Leicester. 

6487. Rope Houiper, R. L. W. Atkinson and W. H. 
Aldred, Manchester. 

6488. PNeumatic Tires, W. E. Crowther, Chorlton, 
near Manchester. 

6489. Fiurp Furnaces, J. Davies and A. Sanders, 
Wednesbury. 

6490. Revo.vinc Srretcuers, G. P. Gass, jun., Great 
Lever, near Bolton. 

6491. TuBELEss Pneumatic Tires, F. Pinder, Lea- 
mington Spa. 

6492. METALLIC TRAVELLING TRUNKS, T. A. Cooke, 
Birmingham. 

6493, TyPE-wRITING MacuInes, G. Farwell, London. 

6494. ELectricaL Destructor, J. Hibbert, Withing- 
ton, near Manchester. 

6495. Carmngy Tops, T. R. Paxton, Burton, West- 
moreland. 

6493. MuLtiptyinc Motive R. Bird, 
Machynlleth, North Wales 

6497. Taroets, A. Tunstall, Birmingham. 

6498. WasHING Fasrics, J. Waugh.—( Neue Augsburger 
Kuttenfabrik, Germany.) 

6499. WHeet Hops, G. Tillotson and A. J. Murphy, 
Bradford. 

6500. Cuains, J. T. Whitehouse, Wolverhampton. 

6501. StoprERING OpENINGS of Borties, W. Pasquill, 
Keighley. 

6502. Seat Suiipe, F. Selby and E. T. Phipson, Bir- 
mingham. 

6503. Preumatic Trres, A. W. and H. W. Jobnson, 
pA asi 


PowER, 





6404. Coxe, P, Muschamp and 8. Burridge, Sheffield 

Hr Fotpine Ponts, W. T. Lord, London. 

6405. Butwark Wasu Ports for Surps, F. J. Sweeting 

r L ndon. , : 

5197, Perroteum L oy F é 
North Woe Lamps, J. E. Bott, Colwyn Bay, 


648. Packina Ext 7, . 
tiolae XTRACT of Meat, C. R. Valentine, 


6109. ExpLostv 
ge av SIVE PropeLtina Compounps, H. Maxim, 
ondon, 


6410. Rexovatiye Hats, A. J. Boult.—(The Firm of 


et on and Kirchgessner, Germany.) 
04 y 3 
or a Taa or Sortinc Lapet, L. A. Sherar, 


6412. Warer Gavags for Borers, J, Bray, London, 





6504. Vaves of FLurp PREssURE ENGINEs, R. C. Sayer, 
Bristol. 

6505. Preumatic Trres, G, Wiltshire and 8S. Greenwood, 
Liverpool. 

6506. Timber, T. Pickles, Manchester. 

6507. Looms, W., H. E., and J. C, Lupton, Man- 
chester. 

6508. Paps, A. Dales, Manchester. 

6509. Biapes for Sawina Strong, H. T. Scowcroft, 
Manchester. 

6510. Buttons, T. Smith and J. Ricketts, London. 

6511. PurtricaTion of WaTER, A. Dervaux, London. 

6512. VenTILATING the Roors of StaBieEs, H. Green, 
Rochdale, 





6513. Tippep Cues, F. H. Ayres and T. J. Williamson, 
London, 

6514. VeLociPeDE Batt Bezarinos, J. Gray, Birming- 

am. 

6515. BicycLeSranp, Wackrill and Co., Ltd., and H. J. 
Wackrill. Leamington. 

6516. Harr Waver, A. Donald, Dundee. 

6517. Ros, R. J. Seaton, London. 

6518. Water Can, F. W. Seaton, London. 

6519. Hoipine Pens, 8. Marsh, Eastbourne. 

6520 Game, L. Galloway and J. Sanderson, Man- 
chester. 

6521. Screw Brake for Heavy Carts, D. Roberts, 
Llandudno. 

6522, Venticatinc Gear for GreenHouses, E J. 
Woollard, London. 

6523. Cycie Sappies, A. Cohen and J. H. Herbert, 
London. 

6524. Fastenrnos, F. P. Daw, Birmingham. 


6525. Maxine ArtiriciaL Stone, G. Christie, 
London 

6526. Burrers of Automatic Tanks, C. Armstrong, 
ondon. 


6527. Apparatus for Measurine Crotu, J. E. Wilkin- 
son, London. 
6528. Bortinc Apparatvs, E. Williamson and C. Ham- 
merton, London. 
€529. Wueexs, W. F. B. Jemmett, London. 
6530. CoIN-FREED Apparatus, J. Robbins and F. T. 
Bushton, London. 
6531. Cicaretre Macuine, H. Lumley and F. M. 
Jonas, London. 
6582. Brakes, J. Hollis, London. 
6583. AuxiILIARY Motors for WinpMILLs, A. Todd, 
London. 
6534. Exuipitinc ConsEcuTive Views, F. Bernstein, 
ndon. 
6535. Propucinec Opricat ILiusion, C. B. Wickham, 
ndon. 
6536. EXHIBITING CONSECUTIVE ViEws, F. Bernsteia, 
ndon. 
6537. Compinep HanpDie and Beit, W. W. Lewis, 
Erdington, Warwickshire. 
6538. GENERATING ACETYLENE Gas, W. R. Biss, 
London. 
6539. CLosinc WarTea-TicHt Doors, J. L. Ceuvel, 
London. 
6540. Maxine of Tusutar Joints, C. T. Crowden, 
London. 
6541. Socks, R. Rowley, W. A. Burchr all, and T. 8. 
Rowley, London. 
6542. Mowers, W. T. Ward, London. 
6543. StopPpERING Borries, Baron R. P. de Sennevoy, 
London. 
6544. Action, F. Praill, London. 
6345. Increasinc ILLUMINATING PoweR, P. Mersch, 
London. 
6546. SoLe LEVELLING, J. J. Heys and M. V. Bresnaham, 
London. 
6547. Liquip-suppLy Pipe, O. Imray.—({Lu/tdruck- 
Wasserhebunysgesellschaft Krause and Co., Germany.) 


6548. Bropucinc ACETYLENE Gas, F. Fauré, 
t russels. 

6549. Dygs, H. Richez, Brussels. 

6550. CENTRIFUGAL GALACTOMETER, L. Baséque, 


Brussels. 

6551. Hats, C. H. Brinckmann, Brussels 

6552. Guipe for RatLway TRAVELLERS, F. Henriette, 
Brussels. 

6558. Loo, L. V. Bredael, Brussels. 

6554. Ties, L. Barceloux, London. 

6555. Pepa Cranks for VeLocipepgs, T. J. Y. Gould, 
London. 

6556. Pianorortes, E. Syhre, London. 

6557. Suogs, H. J. Craufurd, London. 

6558. Gar, W. Michalk, London. 

6559. Cusnions of BrLuiaRD TaBLes, J. A. Wilson, 
London. 

6560. ArtiriciaL Straws, W. P. Thompson.—(M. C. 
Stone, United States.) 

6561. Roap Moror Venic.es, E. B. Ludlow, Birming- 


6562, Castors, A. Moore, Birmingham. 

6563. Nut, A. Martin, London. 

6564. CLEANSING ComposiTION, P. Cullen, London. 

6565. StaRTING and StopPine MEcuHANIsM, J. T. Hanson, 
London. 

6566. Turust Brarinos, E. Pellas and 8. Fossati, 
London. 

6567. Pweumatic Trpe GavucE, A. Mensing, London. 

6568. Pressure Inpicatino, W. Hattersley and 
Simon, London. 

6569. Resitient Tires and Rims, 8. C. Davidson, 


mdon. 

6570. Exastic Trres, T. Gee and H. Winckler, 
London. 

6571. CiGar and CIGARETTE Howpers, 8. von Zakr- 
zewski, London. 

6572. Firoatine Device, W. Jordan.—({7. P. Milligan, 
United States.) 

6578. OscILLaTiInG Pump, A. Loscher and A. T. Collier, 
London. 

6574. ResiLient Tires for CrcLe WHEELS, G. A. Zobel, 
London. 

6575. Trres, H. G. Rastall, London. 

6576. Reapinc and Bryprine Macuiygs, J. Rutledge, 
Huntingdon. 

6577. Ripge and other Tixes, 8. Buck, London. 

6578. Steam Borers, H. J. Fraser, London. 

6579. Fioors, G. Stiehle, London. 

6580. TyPEwRiTING Macuines, E. W. Brackelsberg, 
London. 


Majert, London. 

6582. Bicycies, E. C. F. Otto, London. 

6583. SHors for ANrmaLs, J. Chandler, London. 

6584. AvToMaTic GREASE Boxes, G. Walch, London. 

6585. Matrress Sprinc, H. H. Lake.—(B. Mazza, 
Italy. 

6586. < ANDLE-BARS, C. A. Jensen.—({Norsk Bicykle- 
Jabrik, Norway.) 

6587. RarLway CHarrs and SLEEpers, A. T. G. Brown, 
London. 

6588. PREVENTING THEFT of Letters, W. H. Manning, 
London. 

18th March, 1897. 


6589. TyPEWRITING DEPRESSIBLE Keys, J. R. Ward, 
London. 
6590. Prez Macuines, J. S. W. Davis, J. Staley, and 
J. Parker, Derby. 
6591. CaTrLe Lire-sAvER from Fire, T. Stuart, Wigan. 
6592. TYPEWRITING MacHINEs, J. F. Hardy, London. 
6293. Toninc PHoToGRAPHIC Prints, W. B. Ferguson, 
London. 
65°4, Cuppoarps, &c., M. E. Rubardt, Watford. 
595. Tospacco Pipgs, H. Austin, G. H. Pool, and A. F. 
Williams, Jersey. 
6596. Pweumatic Tires and their Vatves, H. Causer, 
Birmingham. 
6597. BALL-soRTING MacuHrinerRy, J. Harrison, Bir- 
mingham. 
6598. Pranorortess, J. C. Ward, London. 
6599. Nut-Locks, J. E. Ward, London. 
6600. Bicycues, T. King, Birmingham. 
6601. TrrEs, G. C. Morgan, Birmingham. 
6602. Prn-stup Guarp, A. J. Hahn, Brighton. 
66038, WATER-TUBE STEAM GENERATORS, H. Wilcke, 
Liverpool. 
6604. Drivine Bet, H. Ellis, Liverpool. 
6605. Marurine WINES and Spirits, D. B. Bentley, 
Halifax. 
6606. WasuH-Tuss, M. A. Kirkness, Glasgow. 
6607. Stzam Enotnes, F. L. Martineau and F. and E. 
Phillips, Coventry. 
6608. SUBMARINE CHAMBERS, C. Redlich, Manchester. 
6609. SappLEs for VELOcIPEDEs, 8S. Tweedale, Man- 
chester. 
6610. Expiosives, C. O. Lundholm and J. Sayers, 
G ‘ow. 
6611. WueeEts, F. Buckley, Birmingham. 
6612. Sarety Ciutcs, C. - Bley, semaheser. 


6615. Set¥r-actinc Mugs, J. M. Hetherington, Man- 


chester. 

6616. ReFLectors, W. Evans, Manchester. 

€617. Boot Fastenina, L. 8. Carr, London. 

6618, Pipe CLEANER and Marcu Horper, H. H. Taylor 
Sheffield. 

6619. CycLe SADDLE, C. Varley, Newcastle-on-Tyne. 

6620. Sprocket Wueexs, G. G. Scurfield and J. J. 8. 
Heslop, Sunderland 

(621. Link Bextine, J. D. Waltop, Glasgow. 

6622. Doo Muzzies, A. Garstin, London. 

(623. Cycte Brake, R. Hargreaves and H. Starkie, 
jun.. Clitheroe. 

6624. VaLve Action, 4. Priest, London. 

€625. Brakes, J.C. Ralls and W. D. Bayliss, Clevedon, 

mersetshire. 

6626. Sream Heatina Apparatus, W. L. Bradford, 
Manchester. 

6627. CycLe Frames, J. W. Bullock and T. M. Dixon, 
Manchester. 

6628. Lockinc CoLLapsiBLe Swirts, W. H. Haslam, 
Manchester. 

6629. Mopiryine Seeep cf Venicies, M. Ring: mann, 
Manchester. 

6630. Enve.opr, D. Anderson, Coventry. 

6681. Supptyinc Foop to CatrLtk, W. Thompson, 
Wexford. 

6632. Extension Cranks for Roap Cycies, H. Payne, 
London. 

6633. CusHion Tires, C. R. Cl ake, Londcn. 

6634. SappLes or Seats for Bicycies, G. A. Lewes, 
Exeter. 

6635. Friction Gearino, J. Hutton, Scarbcr ugh. 

6636. Corr Houper, J. Coles, Bristul. 

€637. Copyine Presses, J. L. Young, London. 

6638. Copyine Books, J. L. Young, London. 

6639. Letrer Fives, J. L Yourg, Londan. 

6640. CLotH Dampners, J. L. Young, London. 

(641. Srencit Paper Coatine Macuaine, J. L. Yourg, 
London. 

6642. ArTiIFIcIAL Wax for STeNCcILLING, J. L. Young, 
London. 

6643. Roor Grazine, J. E. Rendle, London. 

6644. HovsEHOLD ReminveR, KR. Darney.—(G@. H. Albee, 
Onited States.) 

6645. Or Enctyes, E. L. Tournet, Birmingham. 

6646. CycLe TirE ATTACHMENTS, B. Mitchell, London. 

(647. Pozzie, A. H. Wilson, Birmingham. 

6648. Furnaces for Catcium Carpipe, T. Keene, 
Liverpool. 

6649. Hannes and Srinpies of Lecxs, D. Campbell, 
Glasgow. 

6650. Borter Grates, W. Climie and A. Watson, jun., 
Glasgow. 

6651. INTERNAL ComBuSTION Encines, J. R. Hargreaves , 
London. 

6652. Bats, H. G. Tippet, Liverpoc1. 

6653. Formic ALDEHYDE Compounns, H. Oppermsrn 
and R Goehde, London. 

6054. WaTER-CLOsETS, J. Johnson, Birmingham. 

6655. WasHine EnDLEss Banps, G. Jagenburg, London. 

6656. Wroucat Iron WHEELS, H. Frankin, |.ondon. 

6657. Water Waste Preventers, A. E. Parnacott, 
London. 

6658. ACETYLENE, W. W. Strode and G. H. White, 
London. 

6659. ILLUMINATING AppaRaTus, W. W. Strode and 
G. H. White, London. 

6660. Detonatinc SicNaL MecHANisM, P. Ruppeit 
London. 

6661. Vatves of Gas Enornes, J. A. and W. Drake, 
London. 

6662. LaBets and Voucuers, A. and L. Braly, London 

6663. Tires, T. Korovine, N. Klatschko, and J. 
Berthenson, London. 

6664. Jomninc TusuLaR Bopres, W. C. Johnson, 
London. 

6665. Prummer Buiockxs, G. Schack-Sommer.—(A. 
Freitag, Holland.) 

6666. ELecrric Arc Lamps, J. Brockie, London. 

6667. BotteR Frre-crates, F. Lucas, London. 

6668. Cyc.e TuBes, W. Wilkinson, London. 

6669. Lapres’ Costumes, C. W. Mackley, London. 

6670. Borine WELLS, J. Hughes, jun., London. 

€671. Perroteum Lamps, Light and Heat Company, 
Limited._{(B. Kornjield, France.) 

6672. AERIAL NavicaTion, A. A. Fris, London. 

€673. INCANDESCENT Gas Lamps, J. Hamilton, Glasgow 

6674. Dry Primary Ceti, W. Shaw, Glasgow. 

6675. CutTtine Corns, L. Trabaud, London. 

6676. SoLpERING IRon, J. Westhead, London, 

6677. Carn for Cuain Pumps, 8. B. Bamford, London. 

6678. CycLe Lamps, F. Thorn, London. 

6679. Heatinc Soipermnc Iron, C. R. Boswell, 
London. 

6680. BALL-BEARING Huss, E. A. Vivinus and A. J. 
Hecht, London. 

6681. Lever Gearine for Bicycigs, J. H. Morgan, 
London. 

6682. THREAD-TENSION Device, I. Heer, London. 

6688. CycLE Mecuanism, G. G. M. Hardingham and 
A.J. de P. Hargreaves, London. 

6684. Tires, C. E. Squier and F. Windham, London. 

6685. ToBacco Pres, G. Grandclement, London. 

6686. METHYLENEDITANNIC AciDs, E. H. C. Diirkopf, 
London. 

6687. ELECTRICALLY-PROPELLED RaILway, J. Enright, 
London. 

6688. VAPOUR-POWER EnotnEs, T. Myers, London. 

6689. Two-THROW CRANK SuHarFts, T. Myers, London. 

6690. WHEELS, C. Huber, London. 

6691. Drivine Cycies, G. A. Zobel, London. 

6692. Harr Fasteners, J. G. Glover and F. J. Beau- 
mont, London. 

6693. Banp Sawino Macuinyps, A. Testas, London. 

6694. CoLouRING Matrers, H. R. Vidal, London. 

6695. ELecrric Tramways, H. H. Lake.—(2X. Arno and 
A. Caramagna, Italy.) 

6696. ARMouUR PiateEs, W. 8. Simpson, London. 

6697. Kwnitrinc Macuines, J. G. Lorrain. — (£. 
Catenacci, and Co., Italy.) 
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6698. Heatinc Launpry Irons, J. H. Atkinson, 
Leeds. 

6699. CyLinpERS, H. Hallworth, Halifax. 

6700. VELocIPEDES, R. Draine, Halifax. 

6701. Stone Saws, J. Peckover, Philadelphia, U.S.A. 

6702. Pweumatic TirEs, W. H. Kitto and P. L. Renouf, 


London. 
6703. Puncuine Eve.et Hotes in Boots, W. E. Downs, 
e ig. 
6704. PHotocrapPHy in Cotours, J. Joly, Dublin. 
6705. Brt1arp Scorine, A. W. Cutting and G. Roberts, 


mdon. 
6706. Tempte for Weravinc Looms, T. Craven, 
Keighley. 
6707. InxsTanpD, J. H. Bowes, Elland, Yorks. 
6708. Looms for Weavine LEATHER Betts, H. Ellis, 
Live 1. 
6709. pBeonix Tires to Cycre Rims, J. Lang, 
al: 


ax. 
6710. Bicycie Sranp, J. F. Cole, Portarlington, Ire- 
d 


711. Grates, E. Taylor, Blackburn. 
712. Fitters, B. Smith, Leicester. 
713. TooLs SEcuRED to HANDLES, W. Cassell, Birming- 
ham. 
6714. InstruMENT for MepIcaL OpErRaTions, A. Sykes, 
Huddersfield. 
6715. Lenses, H. Porter and G. H. Odell, Camp Hill 
Grange, near Nuneaton. 
6716. REGULATING Frame of Lamps, H. Grauel, 


mdon. 

6717 Foa-sIGNALLING Apparatus, H. Liversedge, jun., 
York. 

6718. Fenpers, B. Addicott and G. Holland, Birming- 

6719. Sutrt Burrons and Bosom Stuns, A. K. Sagen, 


Sgow. : 
720. KLECTRICAL PERFORATING Desians, P. E. Glorget 





6618. Topacco Pips, J. R. ) 
6614, Vests, T. E. Richards, Norwich. 


e 





Birming 
6721. Harps, G. F. Lyon, London. 
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6722. ArsustaBLe Cycite Sranp, H. and R. Price, 
Portar.ington, Lreland. 

6723. Ratsine Liquips from Mtves, L. Kaufmann, 
London. 

6724. Cycigs, F. Nehmer, London. 

6725. Tires, F. J. Esmond, London. 

6-26. Race Game, E. Broad and E. Swainson, 
London. 

6727. Boxes, E. M. Thorney, London. 

6728. Giasses, E. M. Thorney, London. 

6729. Fry and Insecr Kiiuer, H. Hills, Charlton, 
Kent. 

6730. Cricket Stump Spacer and Dritt, J. F. A. Cutts, 
London. 

6731. DeracHaBLe CycLE HANDLE Bar, 8. Faulkner, 
London. 

6732. Cars, W. Bobbett, C. Ward, and W. G. Cornish, 
London. 

6733. Ovens, A. Fissler, London. 

6734. Stauis, W. G. Ockenden, London. 

6735. Basty, J. C. Harwood, London. 

6736. Late, H. C. Bocquet, London. 

6737. om gman Economic Scrence, E. M. Wyman, 

ndon. 

6738. VentiLation, W.C. MaclIvy, London. 

6739. MepicinaL Compounp, W. Davies, London 

6740. Borris, W. Trow, Birmingham. 

6741. pean Corrs Fext Storrs, C. H. Behnisch, 

mdaon. 

6742. CicaReTre Macurvgs, E. Rankin and A. B. Snell, 
London. 

6743. AccuMULATOR PuaTe, A. H. Mayes, Hove, 
Sussex. 

6744. Sroprine and Startinc VEaIcLEs, I. Herrmann, 
London. 

6745. Grinpine and Po.isHine Batts, G. Townsend, 
London. 

6746. Fixusa Grass, G. Meert, London. 

6747. Wias, F. F. Rober, London. 

6748. Printinc, M. A. Waldeck and E. C. de Haken, 








6749. Gasgzous Minerat Waters, R. D. Bailey, 
London. 

6750. Gun Movuntines, 8S. W. A. Noble and R. T. 
Brankston, London. 

6751. Exvectric Bexus, B. Dukes.—(J. @. Mehne, Ger- 
many.) 

6752. Putieys, F. R. Simms, London. 

6753. Governinc Steam Encrnes, F. R. Simms, 
London. 

6754. Trres, F. R. Simms, London. 

6755. WHEE xs for Motor Cars, F. R. Simms, London. 

6756. Tires for Motor Cars, E. Molles-Puyredon, 
London. 

6757. Borries, W. Cuccioli, London. 

6758. Tires, H. Gent, London. 

6759. Cisterns, A. Giblin, London. 

6760. A Game, E. W. F. Duke, London. 

6761. en Watt Paper, 8S. H. Christmas, 

ndon. 

6762. Pomps, J. Stumpf, London. 

6763. Exevators, W. P. Thompson.—(7he Fraser 
Blectrie Elevator Company, United States.) 

6764. Cart, W. P. Thompson.—(J. Bloch, United 
States.) 

6765. Spryntnc Friax, 8. H. Brooks, F. Goodbehere, 
and G. Shaw, Manchester. 

6766. Brusues, R. J. Lichtenstein, London. 

6767. Brakes for VELocipepes, G. A. Jones, London. 

6768. Corton Fisre, O. Imray.—{ The Farlwerke vormals 
Meister, Lucius, and Briining, Germany.) 

6769. LeatHer, O. Imray.—({The Farbierke vormals 
Meister, Lucius, and Bruning, Germany.) 

6770. ee Surps’ Borroms, E. E. Dulier, 

ndon. 

6771. Fioatine Batteries, E. E. Dulier, London. 

6772. Biastine, F. Miiller, 8. Oberliinder, V. H. Fuchs, 
and 8S. Gomperz, London. 

6773. Connections of TeLePpHOoNIC Lives, L. Maiche, 


London. 
774. SOLDERING BY Etectricity, W. C. Johnson, 
London. 
6775. IncanpEescent Gas Licutinc, J. Moeller, 
London. 


6776. Row ocks, J. H. Clasper, London. 
6777. InvLaTtING Pygumatic Tires, W. E. Donohue, 
ndon. 

6778. Evectric Apparatos, C. F. P. Stendebach and 
O. H. Linker, London. 

6779. a of AcETYLENE, M. A. A. E. Boulaine, 

ndon. 

6780. Cycte Brakes, W. H. Wheatley.—(W. Taylor, 
Victoria.) 

6781. Locxs, G. W. Kammerer, London. 

6782. INSULATED E.ectric Conpuctors, H. Emunds, 
London. 

6783. DECORATING ENAMELLED SurFaces, B. Alexander, 
London. 

6784. Armour® Piates, J. Werth, London. 

6785. Cuars Gearine for Cycizes, J. O. Sahlmann, 
London. 

6786. WHeEEets, W. L. Wise.—(J. C. Cottie and C. J. 
Marks, United States.) 

6787. TRANSMITTING INTELLIGENCE, W. L. Wise.—(A. C. 
Crehore and G. 0. Squier, United States.) 

6788. Faucets, V. F. Feeny.—(W.G. Cornell, United 
States.) 

6789. Hooxs, H. Turner, London. 

6790. Propucts of ConpensaTion, E. H. C. Dtirkopf, 
London. 

6791. Support for Bicycues, E. P. Ockenden, London. 

6792. SHoz Lasts, J. G. Beyer and F. Béttcher, 


London. 

6793. PotisHinc MarTeriat, W. von Floryanowics, 
London. 

6794. Trres for CycLe Wueets, A. E. Edwards, 
London. 


6795. Apparatus for Dryinc Matt, V. Guth, London. 
6796. ENvELopE, T. Hocken, Redruth. 
6797. Iscanpescent Licut Process, A. Ehrenwerth, 
Berlin. 
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6798. Macuines for Motor Cars, L. Clement, 
London. 

6799. Exrractor, F. Hardy, Sunderland. 

6300. Propucine Motive Power, H. M. Martin, 


London. 
-—~ Brake, A. 8. Wingfield, Handsworth, Birming- 


am. 
6802. Dress Guarps, C. W. B. Dear, Southgate, 

Middlesex. 
6803. PRopuLsion of WATER VELOCIPEDEs, F, Demoider, 


6804. Cornice PoLe Rives, A. B. Reeves, Birming- 


am. 

6805. Stay for Hotpinc Step Lappers, W. Madigan, 
Accrington. 

= Doe Spike, E. Weldon, New Basford, Notting- 
1am, 

6307. Proputsion of Cycies, T. and O. J. Meacock, 
Birmingham. 

6808. Huss for WHeets, H. J. Brookes and A. B. 
Davis, Birmingham. 

6809. Loom Suutties, C. H. Roth, Manchester. 

6810. TuBELEss Pneumatic Tires, F. D. C. Strettell, 
Bristol. 

6811. ‘ALE Cask Preserver,” J. Baker, Birmingham. 

6812. Propuctne WaTERED SILK Errects, R. Williams, 
Manchester. 

6813. Ostaryinc WATERED SILK Errecis, R. Williams, 
Manchester. 

6814. Propuctne WATERED SILK Errects, R. Williams, 
Manchester. 

6815. Propuctnea WaTERED SILK Errects, R. Williams, 
Manchester. 

6816. Enemas, G. Muxworthy, Manchester. 

6817. Fasteners for Gioves, C. A. Pfenning, Man- 
chester. 

6818. Storace Batrery, J. Entwisle.—(C. 7. Barret, 
United States.) 

6819. Drivine Bett, H. Ellis, Liverpool. 


6822. Sprine Top Tasxe, W. B. Kelly and J. D. Ashby, 
London. 

6828. DisinrectinGc Bock, J. L. Mortimer and J. H. 
Williams, Birkenhead. 

6824. Unitinc Sueet Mera Epcrs, F. A. Wilmot, 


mdon. 

6825. Arc Lamps, F. M. Lewis, Leeds. 

6826. Creanine Waeat, H. Simon, Manchester. 

6827. Tareap Ho.per for Spinpues, O. C. Burr and 
W. L. Curtiss, Manchester. 

6828. ApverTisiInc, G. N. Midwood and A. J. F. 
Schack-Sommer, Manchester. 

6829. Pusu and SHove Horsg, G. Edwards, Newcastle- 
on-Tyne. 

6880. Rotary Motion for Cycirs, T. J. MacKay, 
Stroke-upon-Trent. 

6831. Power Wueexs, W. G. Heys.—(F. M. Cazin, 
United States.) 

6832. Toy Pipz, G. F. La Cloche and C. T. Deans, 


Jersey. 
6833. CENTRE-PIECE for SHUTTLE GuaRD, J. Wilson, 
Blackburn. 
6834. CasEMENT WinDows, W. Thompson, Gateshead. 
6835. Sprinc Bepsteaps, G. Bacon, London. 


6886. ANTI-FRICTION BEarrnos, C. Bender and C. G. S. 
Mueller, London. 

6837. Ciick and Ratcuet Work in Warcues, M. Wilcox, 
Coventry. 

6838, TrrEs, P. McD. Reid, London. 

6839. ATracHinc Pneumatic Trees, F. W. D. Mitchell, 
Dublin. 

6840. Kutns for ANNEALING Gass, A. D. Brogan, A. M. 
Malloch, and J. Craig, Glasgow. 

6841. TransHippinc Sanp Batuast, A. G. Burrell, 
Glasgow. 

6842. SreeRiInc Device for Torpepors, J. 8. Eddy, 
jlasgow. 

6843. CLosine Doors, T. Little, Manchester. 

6844. Sroprer for TusutaR Borters, P. Thomson, 
Edinburgh. 

6845. Sream Generators, G. Niemeyer and G. F, 
Schrider, Gl Ww. 

6846. Cire for Burron-HoLEs, E. M. Gaskell, Bir- 

ham. 


6847. Bott.e Stoppers, F. Walker, London. 

6848. Kwnoss for Bepsteabs, J. H. Bent, Birmingham. 

€849, VEHICLE Hanp_e Bars, E. 8, Hall, London. 

6850. CHANGEABLE DrIviNG Gear for Cyc.gs, J. Cowie, 
London. 

6851. Stationary Box, A. Lehmann, London. 

6852. DispLayine Hart Prins, R. Poerner, London. 

6853. AvuTomaTic VEHICLE Brake, J. S. Hainsworth, 
London. 

6854. CrcLe Hanp.gs, F. M. Platt-Betts, London. 

6855. CycLes, T. W. Blumfield, London. 

6856. Tea, R. Moreland, London. 

6857. Detiverrne Liguips, F. J. Mitchell, London. 

6858. NON-REFILLABLE Bort.e, C. L. Adams, Dublin. 

6859. CycLte PuncruRE-PROOF Bann, J. Fitzgerald, 
Belfast. 

6860. Fastentnc the Enps of Rattway Lives, H. 
Henson, W. Fletcher, and H. Potter, London. 

6861. CycLe Supports, E. G. Brewer.—({@. Daiws, South 
African Republic.) 

6862. Vices for Macutinists, W. E. Snediker, London. 

6863. CoIN-FREED APPARATUS, M. Vidal, London. 

6864. CLassiFyING Orgs, J. Ancel, London. 

6865. Mouse Traps, C. H. Elvidge, London. 

6866. Printinc Carpet Yarns, C. L. Horack, London. 

6867. Puzz_e, G. Mitchell and G. Springfield, London. 

6868. ELecrric Arc Lamps, T. E. Adams, London. 

6869. Ties, J. T. Kohler, London. 

6870. Cycies, C. F. Wood, Enfield Lock. 

6871. Firrmye for View Fiypers, H. Hill and E. G. 
Price, London. 

6872. Screw Macurngs, C. Junge.—(F. Schulze, United 
States.) 

6873. GRINDING Pate Guass, P. Semmer, London. 

6874. Cycie Sranps, N. B. le Fevre, London. 

6875. Cappinc CapsuLess, F. B. Grove and G. Mitchell, 
London. 
76. TrLTING Barrexs, M. 8. H. Buckland, London. 

6877. Hats, Cooper, Box, and Co., Ltd., and G. Wild- 
man, London. 

6878. Two-sPEED GeaRING, G. L. Cumine, London. 

6879. Trres, T. A. Compere, London. 

6880. Pack Sapp.es, A. Camille, London. 

6881. Extractinc Goxp, H. R. Cassel and B. C. 
Hinman, London. 

6882. BorrLe Stoppers, H. H. Lake.—{J. 0. Wardiell 
and BE. M. Putnam, United States.) 

6883. Gas Meters, E. B. de la Matyr, London. 

6884. SapDLEs for VELocIPEDEs, J. E. Plew, London. 

6885. Boots, J. F. Warner, London. 

6886. ARMOUR-PIERCING PROJECTILES, J. Vavasseur, 
London. 

6887. Sprinc Merat Tires, A. H. Huth, London. 

6888. Securine Loose Piates, A. C. Walker, London. 

6889. ELevator Mecuanism, J. 8. Mucklé, London. 

6890. TrREaTING Merats, W. H. Stallard.—(J. H. R. 

Whinjield, United States.) 

6891. Covers for MetaLuic Boxes, A. Culpin, London. 

6892. SHeaves for Pottey Biocks, D. McLachlan, 


6898. TransMITTING Rotary Motion, D. D. Esson, 

ndon. 

6894. Breast Supporter, E. Gottberg, London. 

6895. Pneumatic Motive Power, L. P. Slater, London. 

6896. Frre-Escapes, M. W. and W. J. Hennessey, 

London. 

6897. Buckie, W. P. Thompson.—(La Société Léon 

Bourgain and Fils, —. 

6898. Miners’ Sarety Lamps, J. Ashworth, Man- 

chester. 

6899. SeRvieTtTe Rives, A. Harris, Birmingham. 

6900. WreIcHING Grass, G. J. Griffith, London. 

6901. Packaces for Eacs and Fruit, J. Robinson, 

Manchester. 

6902. BrusHes, McC. Young and J. K. Robinson, 

Liverpool. 

6903. ProvectiLes, J. J. Atkinson, London. 

6904. SMOKE-coNSUMING FuRNaAcES, J. E. Olsson and 
A. H. Bayley, London. 

6905. Boot and Gtove Fasrenines, W. Harding, 

London. 

6906. SynopricaL Cuart, T. E. Pye, London. 

6907. Pump Vatves, A. J. Boult.—(M. Hochwald, Ger- 

many.) 

6908. Fotprne Cycues, A. Albarel, London. 

6909. Emprocation, W. T. Morley, London. 

6910. Driving Gears for Cycirs, F. A. Messer, 

mdon. 

6911. Bepsteaps, J. F. Nunan, London. 

6912. Pneumatic Tires, T. Dunn and the Self-fixing 

Pneumatic Vehicle and Cycle Tires Syndicate, Ltd., 
mdon. 

6913. CoLourinG Matters, H. R. Vidal, London. 

6914. Traction Enotnes, A. J. Martin, C. Sprague, 

F. R. Keating, and C. M. Greiner, London. 

6915. PREvENTING Decomposition, K. I. O'Doherty, 

London. 

6916. GLover Towers for MakinG Nitric Acips, P. 

Jensen.—(G. Lunge, Switzerland, and L. Rohrmann, 

Germany.) 

6917. Rac Enatnes, P. Jensen.—{H. Albert, Hungary.) 

6918. CARRIAGE VENTILATORS, F, B. Mills and W. Kerr, 


mdon. 
6919. Postat Wrappers, W. H. Wheatley.(Z. U. 
Kimbark, United States.) 
6920. FLEXIBLE SHarrs, G. H. Coates, London. 
6921. BorrLe Stoppers, F. Schenker, London. 
6922. Fisuine Tack.e, L. H. McMahon, London. 
6923. Stoppers, M. M. Bear, London. 
6924. GLove Bortons, J. A. Norton, London. 
be a the Juice of Lemons, J. R. Conkey, 
mdon. 
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6926. MeTatuic Ris, D. Young.—(J. F. Aldrich, United 
States. 


6928. KILN, A. Tracy, Retfcrl. 
6329. Separatina the Gases in Evecrrotysis of 
Soprum CHLoRIpg, F. Taylor, A. Cooke, and B. W. 
D. Montgomery, Belfast. 
6930. VaLves for Pneumatic Tires, A. Collot, Bir- 
mingham. 
6931. Drivinc Gear for Cycigs, T. Reich, London. 
6932. ALARM Betts, W Johnson, Manchester. 
6933. Doverai, for Woop Parrerns, R. Dewhurst, 
Horwich, Lancs, 
6934. ConTinvous Se.r-actinc Power, 8. Johnson, 


mdon. 
6935. ComprnaTIon Nat, G. Love, Quebec, County 
Durham. 
6686. ATracHING TicKETs to Goons, J. H. Houghton, 
Leeds. 
6987. SockeTLess Drain Pipe, W. Oates and J. J. 
Green, Halifax. 
6988. Frames for Unp2rcarriaces of Autocars, D. 
Neale, Edinburgh. 
6939. Pneumatic Trres for Aurocars, D. Neale, Edin- 


ourgh. 

6940. INVERTED INCANDESCENT Gas.icuts, H. A. Kent, 

ndon. 

6941. CycLE and other Trres, A. H. V. Schildknecht, 
London. 

6942. Gas Fires, W. C. Parkinson, Birmingham. 

6943. Eyector Conpensers, G. F. Hurst and A. F. 
Craig, Glasgow. 

6944. Fug. Economisers, W. Hargreaves and R. Haw- 
thorn, Bolton. 

6945. CycLE Hotper, E. Gormly, Liverpool. 

6946. Carriages, A. E. Andreae, Manchester. 

6947. Tupes, A. Mawson, L. B. Edwards-Wood, and T. 
B. Davis, Birmingham. 

6948. Recoverrina Waste Merats from Sacks, 8. 
Quilliam, Liverpool. 

6949. Sprina WHEEL Rim for Cycies, T. Willett, Man- 
chester. 

6950. Construction of Writtnc Desks, C. Schwinge, 


Bradford. 

6951. Paper Box Lips, J. E. Shackleton and T. E. 
Watkinson, Bradford. 

6952. BrtuiaRD Cue Tip, W. Page and J. Sadler, Not- 
tingham. 


6953. Watcu Keys, W. Pearce, Birmingham. 

6954. Marxkine Cycties, J. A. Crane and J. Whitehead, 
Birmingham. 

6955. Guarp for Tsappoors, H. Whiteley, Dalton, 
Hnddersfield. 

6956. Stays of Step Lappers, H. L. and A. Wilson, 
Halifax. 

6957. CONVERTIBLE Coucues, W. S. Morton, Halifax. 

6958. Pneumatic GoLtF Ciuss, J. Woodrow, Man- 
chester. 

6959. WasHINnG Printers’ BLAnKETING, A. J. Cunliffe, 
Manchester. 

6960. CycLe SappLes, H. S. Howse, Birmingham. 

6961. Pngzumatic Tire, O. F. Pickering, Monkgate, 


York. 
= ELEcTRO-PLATING APPARATUS, J. Guise, Birming- 


am. 

6963. CorrIN Hanp es, J. Gordon, Birmingham. 

6964, Hosg-coupiines, J. H. Hess, London. 

6965. RarLway VEHICLE AXLE Boxes, J. R. Baker, 
London. 

6966. GREENHOUSES, J. Carrick, Glasgow. 

6967. Lookine Gass, A. Lamter and L. Goldbaum, 
London. 

6968. Cray Separator, A. W. Borlase, St. Austell, 
Cornwall. 

“. Envevore, M. A. Jeandron, and widow Bruley, 


mdon. 
6970. Pumps, B. Crowther and G. P. Garratt, Birming- 
6971. Crore Motor Frames, E. Taylor, Birming- 


6972. Fenper Surports, E. Taylor, Birmingham. 

6973. Junctions of Frames, E. Taylor, Birmingham. 

6974. Fasreners for Neckties, &c., A. Trebilcock, 
London. 

6975. Fasteners for WEARING APPAREL, R. Poore and 
W. West, London. 

6976. ee A. H. Cannon and F. J. Carpenter, 

ndon. 

6977. Sun-Hats, J. F. Mason, London, 

6978. UpnHotstery, C. W. Braithwaite, London. 

6979. Drivinc CHatn for Cycizs, E. Parker, 

mdon. 

6980. Drivina Gear of Bicycies, W. Horne, Cliffe, 
near Rochester. 

6981. MECHANICAL MusicaL INnsTRUMENTS, P. Lach- 
mann, London. 

6982. Foroinc Rock Driits, H. W. Burton, London. 

6983. Pweumartic Tires, R. Stavely, London. 

6984. AppLiance for Or. Lamps, G. H. Vickerage, 

London. 

6985. CHarn Gearino, T. Hewett, London. 

6986 MaGazIne SMALL-arMs, M. C. Langtree.—{J. 

Fagan, New South Wales.) 

6987. Putverisinc Macuinery, G. S_ Eckford, 

London. 

6988. Gear Cases, W. H. Corker and 8. J. and E. 

Fellows, Ltd., Birmingham. 

6989. CLEANING Stems of Topacco Pipgs, F. L. Ben- 

ham, London. 

6990. Lire-savinc Fioatinc Satoon, J. Pitman, 

Knockholt, near Sevenoaks. 

6991. ALuminium, H. Griffith, jun.—(V. Coppée and A. 

EB. Kemplen, France.) 

6992. Castine of ALuminium, H. Griffith, jun.—(V. 

Coppée and A. F. Kemplen, France.) 

6993. Brazinc of ALuminiom, H. Griffith, jun.—(V. 

Coppée and A, E. Kemplen, France.) 

6994. Pneumatic Tires, W. Starley, London. 

6995. oe Siena.s, B, E. Dickinson and Kynoch, Ltd., 

mdon. 

6996. WaTER-cLosETs, R. B. Evered, London, 

6997. ACETYLENE Gas, G. Pereire, E. Sorel, and B. 

Cruvellier, London. 

6998. TeacHING AriTuMetic, A. J. Boult.—({L. B. 

Niérat, France.) 

6999. FirE-pars, W. Mason, London. 

7000. Fioats, C. A. Smith, Liverpool. 

7001. Copyinc Macuine, C. A. Meyer, G. E. Seiler, 


and E. Steiger, London. 
7002. Packrne and Kerpino Butter, &c., J. L. Grant, 
Liverpool. 


7003. MecHanism for Lusricatinc, F. A. Sattler 
London. 

7004. FLoor SmootHinc Macurne, F. R. Voigt and O. 
* J. F. Stier, London. 

7005. Current Suppty for Evectric Raitways, A. 
Petzenbiirger, Liverpool. 

7006. —_ for DispLayine Pictures, &c., O. Seefels, 
mdon. 

7007. ToorH Brusues, G. E. Manton, London. 

7008. Corsets, R. Goff and W. 8S. Thomson and Co., 
Ltd., London. 

7009. REVERSING Gear for Macuinery, J, Mathewson, 
London. 

7010. Bunsen Burners, J. Moeller, London. 

7011. ExtincuisHine Licuts, J. Gunning, London. 
7012. Supptyinc E.xectricaL Eneroy, R. Diesel, 
London. 

7013. CaRBURETTED WarTeR Gas, L. L. Merrifield, 
London. 

7014. RECLAIMING INDIA-RUBBER, N. W. Meadows, 
London. 

7015. Brake Mecnanism, W. H and R H. Sleep, 
ondon. 

7016. ReauLatinc TEMPERATURE of MATERIALS, N. M. 
Strém, London. 

7017. Tires, W. Hewitt, London. 

7018. Loom Suu1ttte Guarps, 8. Hopkinson and T. 
Leach, London. 

7019. Scorers for Cricket and Bi.uiarps, J. W. Moore, 
London. 

7020. ConverTING E.ectric Currents, F. C. Park- 
hurst, London. 

7021. OBTAINING PurRE Copper in a SINGLE OPERATION, 
La Société des Cuivres de France, London. 


ey Fagen lg na M. Emmanuel, London, 

4. ELectRic WELDING, G. W. de Tunzelm:; 

C. W. Baker, London. ’ ene 

7025. Steam Generators, M. Crawford, London 

7026, Enarnes for Moron Cars, 'M. Crawford 
’ 


ndon. 

7027. SeconpaRy Batreriks, 
gg a 

7028. Moron Car Tires, T. G. ; 

7 oth Es, Stevens, Greenhithe, 


7029. Corks, C. Bauer, London. 
7030. ExLectricaL SIGNALLING APPARATUS, G. K. B 
Elphinstone, London. ih: 


A. J. Marquand 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Oficial Gazette, 


573,406. Arr Lock ror Caissons, &c., R. 
New York, N.Y.—Filed July 29th, 1896. 
Claim.—(1) The combination with an air lock casin 
having a passage to communicate with a caisson. 
tunnelling apparatus, and another passage for unload, 
ing the usual bucket, of a pivoted, rotating door oe 


S. Gillespie 





valve mounted in the casing and; movable over either 
of said 8 to alternately open and close the 
same, substantially as described. (2) The combina. 
tion with an air lock casing, of a rotary door or valve 
constructed to open and close the air lock and tilt or 
upset the air-lock bucket, substantially as described, 


573,788, Borer Cueck VALVE, C. Linstrom, Vicks. 
burg, Miss.—Filed April 21st, 1896. 

Claim.—The combination with a check valve casing, 
of a check valve dise or plug having a guide stem 
extending to and operative from the exterior of the 
valve casing, a guide thimble inserted into the valve 
casing and provided with an interior chamber and an 
escape channel leading therefrom, a spring arranged 








on the guide stem and bearing against the guide 
thimble, an adjusting nut mounted on the guide stem 
and serving to adjust the tension of the spring, anda 
removable and replaceable cover cap covering the 
outer end of the guide stem, and serving to cover and 
uncover the said escape channel of the guide thimble, 
substantially as described. 


573,902. Hor-siast Stove, G. W. McClure, Pittsburg, 
Pa.—Filed January 8rd, 1896. 
Claim.—{1) In hot-blast stoves the combination of a 
shell ; a vertical wall cutting the stove into substan- 
tially two equal divisions; in each division a side 
combustion chamber adjacent to the shell ; vertical 
heating flues in each division between the combustion 
chamber and the vertical dividing wall, which pre- 
vents communication between the heating flues of the 


573,902] 
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two divisions, and a stack flue communicating with 
the heating flues. (2) In hot-blast stoves, the combi- 
nation of a shell; a wall dividing the stove into two 
parts ; a side combustion chamber and vertical heat- 
ing flues in each division ; a horizontal flue at the base 
of each set of said vertical heating flues ; an inner and 
outer vertical flue beneath each of the said horizontal 
flues; connections between said inner and outer 
vertical flues ; a stack flue, and connections between 
said stack flue and said outer vertical flue. 








Epps's Cocoa.—GRATEFUL AND ComFrortina.—‘ By 0 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by 2 
careful application of the fine properties of well- 
selected A, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. — 
Civil Service Gazette. —Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Erprs anp Co., Ltd., 
H pathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being a 














6820. Arc Lamps, D. Neale, Edinburgh. 
6821. Brackets for Bicycues, B. P, Olsson, London. 





) 
6927. Fixinc HorsesHogs without Naina, H. Pickles, 
radford. 


7022. Cramps for Securtnc Beits to Cycues, A. T. 
Morrill, London, 


gentlenerve stimulant, supplies the needed energy 
ithout unduly exciting the system.—{ADv7, 
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ALUMINIUM : ITS — AND FUTURE. 
o. I. 

‘to of the large number of papers that have been 
~ id articles that have been published during the 
ie years dealing with the character and properties 
ee i “lightest commercial metal,” it would seem that 
al strange notions regarding aluminium still exist, not 
: ily in the minds of the general public, but even among 
pak people who do not derive their sole information on 
technical subjects from the paragraphs appearing in the 
lay press. Only a short time ago a man living on a 
heavy clay farm was solemnly assured that he was the 
ossessor of untold wealth, for nearly the whole of his 
Property could be converted into aluminium, and sold at 
a enormous profit. This story, of course, contains a 
certain substratum of truth—ranks, indeed, with the 
accounts lately published respecting the fabulous quantity 
of gold existing in sea water. In both cases the metal is 
there and needs only to be extracted, but, unfortunately, 
the necessary process for extracting it with commercial 
success has not yet been evolved. Again, a dealer in 
aluminium cooking utensils recently assured the present 
writer that one great difficulty in selling the ware was 
due to its lightness—the very property which gives 
aluminium advantages over all its competitors—for the 
general customer does not appear to appreciate the 
meaning of ‘specific gravity,” and when he is shown a 
saucepan weighing only one-third of a copper one he is 
convinced that it contains but one-third as much metal, 
and that therefore it will only last one-third of the time. 

It is very necessary that everybody should bear in mind 
the extraordinary lightness of aluminium whenever he is 
considering the subject, for to see it quoted at £155 per 
ton, when tin, the most expensive of the industrial metals, 
is only about £63, is apt to make one think that after all 
aluminium has not yet reached a price which may justify 
its employment except where cost is of secondary import- 
ance. But although metals are naturally valued by 
weight, in the vast majority of applications, the finished 
articles made from them have to be of a fixed size or bulk ; 
and, calculating from this basis, there are now only three 
metals cheaper in price than aluminium, viz., iron, lead, 
and zinc—copper being already a trifledearer. For many 
purposes the rusting of the first, the weight of the second, 
and the weakness of the third, are serious objections; 
and it is not too much to say that aluminium, regarded 
as an industrial metal, is actually in a position to be judged 
from a commercial as well as a scientific standpoint. 

Although Sir Humphry Davy undoubtedly succeeded 
in preparing an iron-aluminium alloy in 1809, and 
Wohler in 1827 and 1845 obtained the metal itself in a 
comparatively pure state, while Bunsen and Deville 
simulaneously in 1854 produced it by electrolytic means, 
it was reserved for the Frenchman, after a number of 
painstaking experiments, that also included the elabora- 
tion of a process for the preparation of metallic sodium, 
to devise a method for the actual manufacture of 
aluminium, which, except in matters of detail, remained 
unaltered till the advent of the Cowles electrical patents 
of 1885. The first plant was erected at Glaciére, a 
suburb of Paris, in 1856; but in a short time it had to be 
removed, and Deville built a new works at Nanterre, 
where the operation was carried on for some years before 
finding a permanent resting place at Salindres. The 
compound reduced was aluminium chloride, originally 
made by igniting ammonia-alum—a double sulphate of 
aluminium and ammonium—but later on prepared from 
bauxite, a mineral occurring in the South of France, 
which will be described below. The bauxite was heated 
with sodium carbonite, the mass leached with water, and 
solution, containing sodium aluminate, degomposed by a 
current of carbonic acid gas. The resulting alumina was 
mixed with pitch and charcoal, ignited, and treated in 
a retort with dry chlorine, which caused the volatile 
aluminium chloride to distil over into a receiver. After 
a short time the double chloride of aluminium and sodium 
—prepared in an almost identical manner—was proved 
to have several advantages over the single salt; and it 
continued to be employed even in the improved process, 
as finally worked at Oldbury. This double chloride was 
mixed with some cryolite or fluorspar as a flux, the 
sodium added, and the whole ignited in a crucible or on the 
hearth of a reverberatory furnace. 

The idea of reducing cryolite instead of the chloride of 
aluminium seems to have originated with Dr. Percy early 
in 1855; but experimentscarried out by Dick in this country 
and by Deville himself showed that the latter was a far 
better substance to use, and though the Tissiers—at first 
Deville’s assistants—actually worked with cryolite on a 
large scale at Amfreville, the enterprise failed in a few 
years. 

About the beginning of 1859 the first English works 
were erected at Battersea by Gerhard, of whose opera- 
tions, however, nothing can be learned beyond the fact 
that he also used cryolite as his ore, and could sell the 
metal at 3s. 9d. per oz. He appears to: have given up 
about 1863. In 1860 Bell Bros. took up the manufacture 
at Washington, near Newcastle, continuing till 1874, 
and making in the fourteen years only about one ton of 
aluminium in all. They exhibited largely—considering 
the position of the industry—at the International 
Exhibition of 1862, and on August Ist of that year THE 
Enainegr recorded the price of their metal as 40s. per 
lb. troy. Between 1874 and 1882 the Salindres factory 
had & monopoly; but in the latter year Webster organ- 
ised the Aluminium Crown Metal Company at Holly- 
wood, the Deville process being still employed, with 
slight improvements in the method of preparing the 
aluminium chloride, which enabled the price of the 
finished metal to be somewhat reduced. In 1886 ap- 
peared Castner’s sodium patents, and the Aluminium 
Company was formed to combine the advantages of the 
latter’s cheap sodium and Webster’s cheap alumina. A 
new factory—too often described to need further treat- 
ment here—was started at Oldbury in July, 1888, which 
was capable of turning out about 250 lb. of metal daily, 


at a price of 16s. to 20s. per lb., by means of what is 
justly termed the Deville-Castner process. Unfortunately 
its day was short, for by the commencement of 1891 
it was driven off the market by the competition of 
the electricians, in whose hands the manufacture of 
aluminium has remained ever since. 

As early as 1858, Benzon—English patent 2753—claimed 
the reduction of alumina mixed with copper by the aid 
of carbon in a coal-fired furnace, and in 1862, Monckton 
—English patent 264—suggested the use of the electric 
current for the same purpose, but left out the copper. 
Neither of these two schemes alone was practicable ; but 
together, they formed the basis of the Cowles process 
devised in 1885. This method of operation consisted in 
passing a current of high tension through a carbon-lined 
furnace —the parent of the electric smelting furnace of 
Moissan—filled with a mixture of corundum (alumina), 
copper, and carbon, whereby an alloy of aluminium and 
copper was produced which had the disadvantage of con- 
taining too much aluminium, and of varying too greatly 
in composition to be generally useful, although it could 
afterwards be converted into an alloy of any desired con- 
stitution by fusing it again in the ordinary metallurgical 
manner. The process was worked at Lockport, New 
York, and at Milton, in this country; but it also soon 
had to give way before the purely eletrolytic processes 
that were springing up on every hand. It is an almost 
sad, certainly an unique, event that two processes 
—Castner’s and Cowles’—each highly efficient in 
its way, and started without stint of money in magnifi- 
cently equipped works, should no sooner have got into 
full working order than they were superseded through no 
fault of their own, but simply by the inevitable law of the 
survival of the fittest. 

In the Cowles furnace the energy of the current is 
employed solely to produce heat, while in the remaining 
processes the energy is converted directly into chemical 
work. Of these, the so-called ‘‘ Gritzel’s” and Kleiner’s 
depended on the electrolysis of the chloride or fluoride of 
aluminium; they were, however, not satisfactory, and 
were soon abandoned. Minet’s is based on the electro- 
lysis of a mixed bath containing alumina, cryolite, and 
sodium chloride; but it has not been able to compete 
with the one method that is in successful operation at the 
present day, which, being discovered simultaneously by 
Héroult in France and Hall in America, is known by the 
name of either inventor according to the nationality of 
the particular writer referring to it. This process 
consists in the decomposition by means of a low-pressure 
electric current of pure alumina dissolved in a bath of 
molten cryolite either natural or prepared artificially. 
The aluminium appears in the metallic state at the 
cathode, the oxygen attacks the carbon anodes forming 
carbon monoxide and dioxide which escape, while the 
cryolite takes no part in the reaction. The operation is 
continuous; fresh oxide being regularly fed in as the 
electrolysis proceeds. 

Before discussing the efficiency of this process, a few 
words must be devoted to the minerals whence the 
purified oxide of aluminium is obtained. 

In view of the statements about aluminium to be found 
in nearly every text-book of chemistry to the effect that 
‘there is no other useful metal, iron not excepted, which 
is so widely scattered over the earth, and occurs in such 
abundance,” and that the percentage of aluminium in the 
earth’s crust, so far as at present known, is 7°8, while 
that of iron is only 5°5, &c. &c.—all of which dicta are 
supposed to be absorbed by the budding chemist—it is at 
first sight rather surprising to hear it said that there is 
practically only one ore available for the manufacture of 
the metal. The observation, too, sounds particularly 
strange when that ore is stated to be the comparatively 
rare and unknown mineral called bauxite, which has 
hitherto been found only in some three or four readily 
accessible places on the surface of the globe, to wit, the 
South of France, certain States in America, and more 
recently the North of Ireland. Clay—vaguely described 
in the books as a silicate of aluminium—is such a 
universal constituent of the subsoil, and is so extremely 
cheap, that it seems absurd to pass it by for the sake of 
another substance which may have to be carried many 
miles before arriving at the place of reduction. 

The reason of this apparent anomaly is not far to seek, 
depending as it does on the highly electro-positive 
character of aluminium, and its great heat of oxidation. 
At the temperature of the Héroult cell, and under the 
influence of the electric current, almost every compound 
except some metallic fluorides and a few chlorides will 
be decomposed even before alumina; and, therefore, 
unless steps are taken to reject the first portions of 
metal deposited, the aluminium must of necessity 
contain all those impurities that exist in the original 
bath which are capable of appearing at the cathode. 
Purification of the electrolyte in such a manner as this 
sounds simple enough, but it would obviously prevent 
the process from being worked continuously; and more- 
over, since the resistance of the ordinary bath increases 
as the amount of alumina dissolved therein diminishes, 
any attempt to continue the electrolysis after each 
addition of fresh oxide and subsequent removal of the 
impure metal, until the whole of the ore is decomposed, 
would add materially to the expense of the operation. 
It therefore becomes absolutely essential to have all 
the ingredients entering into the composition of the bath 
pure and as free as can be managed from every possible 
metal but aluminium. Hence it follows that the actual 
value of any natural ore at the mine is merely a secondary 
consideration, and the first problem to be solved is what 
ore will yield the cheapest pure alumina. 

Now, although clay is nominally an aluminium silicate, 
it is often a very “acid” one, containing, that is to say, 
a large excess of silica, and usually having the aluminium 
replaced more or less by magnesium, calcium, and iron. 
In fact the amount of the former metal in the purest 
specimens does not exceed 33 per cent.—talc-lithomarge 








—or 23 per cent. in porcelain clay, while it often falls to 
8 percent. orevenless. Bauxite, on the other hand, which 


is theoretically a dihydrate of aluminium, Al, O; ‘2H,0, 
generally contains at least 30 per cent. of aluminium, with 
only some 12 per cent. of silica in the case of the Irish 
variety. The presence of the large amount of silica in clays, 
however, is even a greater disadvantage than the low per- 
centage of aluminium ; for it becomes reduced during the 
electrolysis in the manner indicated above, and the re- 
sulting silicon is one of the most objectionable impuri- 
ties to be found in commercial aluminium. Various 
attempts have been made to work out a practical method 
of obtaining pure alumina from clay, and there is cer- 
tainly room for still further investigation; but, the 
nature of an aluminium silicate is such that it requires 
fusion with alkaline carbonates, or boiling with strong 
sulphuric acid to open it up. The latter reagent is, of 
course, cheap enough, and the process is in regular opera- 
tion for the manufacture of aluminium sulphate for use in 
dyeing, &c.; but this salt is useless as such for the pro- 
duction of the metal, and it can only be converted into 
oxide by precipitation, in which case the acid is lost, or 
—somewhat imperfectly retained—by igniting it at a 
strong red heat. 

Bauxite lends itself far more readily to a comparatively 
cheap process of purification, such as Bayer’s, which 
depends on the solubility under pressure of the alumina 
in a strongly basic aqueous solution of sodium aluminate ; 
the accompanying iron and silica Leing left behind. On 
agitating the filtered liquid with a small amount of 
alumina previously obtained, the solution spontaneously 
decomposes into its original form, precipitating the 
aluminium hydrate in an almost pure state. The latter 
needs only to be washed and dried to render it fit for 
reduction. It is not easy to see how this process is to be 
made much cheaper ; the sole by-product is a mud, con- 
sisting roughly of one part of ferric oxide and three of 
silica, and if some use can be found for this, as will 
probably be done in the future, no other mineral can have 
much chance of competing against the bauxite. 

As has already been mentioned, cryolite was one of the 
earliest tried ores of aluminium; but even in the sodium 
days it was found inferior to the double chloride of 
aluminium and sodium prepared from bauxite, and now 
its high theoretical voltage—4-0—prevents its employ- 
ment. Moreover, it appears to occur only in Greenland 
—a very inconvenient place—and asa natural product it 
varies too much in composition to allow it to be used 
without some preliminary treatment. 

Alumina, being only fusible before the oxyhydrogen 
blowpipe, or in the electric arc, cannot well be employed 
in the molten state; and it is necessary to find some 
solvent for it before attempting the electrolysis. This 
réle cryolite is able to play, for it dissolves some 25 to 30 
per cent. of the oxide, and its high voltage protects it 
from decomposition. It is not an ideal solvent, for it 
approaches too nearly, especially when saturated with 
alumina, to the specific gravity of molten aluminium ; 
so that the latter does not sink as quickly as it might, 
becoming therefore liable to oxidation by floating at the 
top of the bath, and giving rise to occasional short 
circuiting of the current. Richards gives the specific 
gravity of liquid aluminium at a red heat as 2°54, and 
that of cryolite—Al,F,6NaF—saturated with alumina as 
2°35; while the density of another double fluoride cor- 
responding to the formula Al,F,2NaF, when saturated 
as before is only 1:97, but it dissolves barely 10 per cent. 
of the oxide. 

Just here one is able to see a minute variation between 
the Hall and the Héroult process; for the latter inventor 
apparently employs ordinary cryolite as his vehicle— 
gaining its greater solvent powers—while Hall is said to 
prefer the other fluoride, or even a double potassium salt, 
with the advantage of its lower specific gravity. With- 
out having actually worked both processes on a manu- 
facturing scale it is impossible to judge of their relative 
merits in this particular; but it must be confessed that 
the point in dispute almost seems to deserve the appella- 
tion of a distinction without a difference. 

In connection with the use of cryolite, it will be 
remembered that the outcry about the desecration of 
the Falls of Foyers was partially based on the destruction 
of the surrounding foliage about to be caused by the 
‘‘ hydrofluoric acid” evolved during the electrolysis ; but, 
apart from the fact that as the bath is anhydrous a 
hydrogen fluoride—hydrofluoric acid—can scarcely be 
generated, and the consideration that any manufacturer 
who made large quantities of this gas would certainly 
condense it for the sake of his own pocket, there is no 
appreciable amount of carbon fluoride produced at all; 
and the forests round the large works at Neuhausen, 
which have been in operation long enough to have de- 
vastated the whole country side, are emphatically stated 
by visitors not to have suffered in the slightest degree. 
But the starting of any new manufacturing operation, 
like the construction of a new railway, is always liable 
to be regarded by many people chiefly as an opportunity 
for demanding ‘ compensation.” 








THE ALABAMA AND THE PRINCE GEORGE. 





Ir is impossible to make a comparison between the 
dimensions and other features of the three new sea- 
going United States battleships and those of our own 
Magnificent type, without wondering whether one of the 
two constructive departments has not erred in judgment, 
so widely do their conceptions differ from one another, 
or whether this vast divergence of conception is the re- 
sult of difference in conditions as obtaining in the United 
States of America and in the British Empire respec- 
tively. 

Th ie first place, what is a ‘‘sea-going battleship?” 
We should like to have this point explicitly settled, before 
venturing to express any opinion upon the proposed 
Alabama class. Is it a mere floating fort, intended to be 
manceuvred from one sheltered position to another, in 
calm weather; or is it a fighting factor of the line of 








battle upon the high seas? We take it that the Piiton 
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and the Yankee will unhesitatingly agree that the second | 18in. steel armour, making the total of turning parts no 


definition is a correct one. 


It is true that the American | less than 940 tons, instead of 620 as in the Prince 
notion of a base of naval operations and that of a British | George. 
Admiral are by no means identical. The very wording | suffered by such treatment. 


It seems incredible that stability has not 
Probably it will be urged 


of the first United States naval programme showed | that the extra proportion of beam to length—the Alabama 
that “‘ coast defence ” was the object aimed at, the raison | being as 1 to 5, while the Prince George is only 1 to 5} 


détre of the American fleet. 
and powerful cruisers was merely an expedient for “ com- 
merce destroying.” Moreover, that question is beyond 
the limits of the present subject; we are dealing ex- 
clusively with battleships. On the other hand, the base 
of operations of a British fleet is, admittedly, the 
enemy’s seaboard, so that our field of battle may be 
anywhere upon the high seas. But either of these 
separate views, as to the scope and nature of the duties 
of a fleet, demands that the component factors of it 
should be capable of holding their own in a seaway, 
independently of weather. 

Hence, so far as one can see, the only important con- 
dition as to the requirements of the British battleship 
which differs from that demanded in the United States 
is in the amount of coal which it is deemed advisable to 
carry. The bunker capacity of the Prince George, for 


instance, is 2250 tons, whilst that of the three American | 


vessels is only 1200 tons each. 
But this trifling variety in conditions bears no propor- 


tion whatsoever to the extraordinary dissimilarity found | 
to exist between the features which mark the respective 


_— of battleship now under consideration. Some of 
ese may be seen at a glance over the figures of the 


Section of Prince George rolling to Angle of 30°, 


“Tue Excnreer” 


following tabular statement, and over the comparative 
tables of the ships of various Powers :— 


Prince George. Alabama. 
Length on load water line 390ft. ... d68ft. 
Beam, extreme... ... ... ... 75ft. 72ft. 2°din, 
Freeboard, forward ... .. 25ft. 3in. ... 19ft. Gin. 
oe a ee 13ft. 6in. 
Displacement, at maximum 
draught ... ... ... ... ... 14,900tons... 12,000 tons 
Coal bunker capacity 2250 tons ... 1200 tons 
Indicated horse-power ... 12,000 ue ,000 
Maximum mean draught... 27ft. Gin. ... 24ft. 9in, 
ee eee 18 knots 16 knots 
Thickness of belt armour... in. . 16%in. 
Weight of main armament 184 tons 240 tons, 
Total weight of revolving turrets 
or hoods, with turntables, 
guns, and projectiles in ready 
POEM cc ass) sace~' 500 Cone - aves OO 940 tons, 


On running through these tables, we observe that upon 
a displacement 3000 tons less than that of the Prince 
George, with length and beam considerably reduced, 
draught lessened to the seemingly dangerous extent of | 
nearly 8ft., giving a coefficient of bluffness equal only to | 
0°6 of the solid rectangle, or practically a form beneath | 
the water-line assimilating to that of the swiftest ‘‘grey- 
hounds” of the Atlantic, and a depth of free-board 5ft. 


The introduction of swift | —may inspire confidence, as affording a certain amount of 


| extra metacentric height. This is true ; but, whatever may 
| be said to the contrary, nominal metacentric height is 
| of uncertain value to a sea-going ship when the centre 
| of gravity is dangerously raised ; and this cannot fail to 
| be the case with regard to the Alabama if she is actually 
| to carry all the armour, guns, and heavy top-weight 
| accredited to her. 

| We invite inspection of the accompanying diagrams, 
| which illustrate our argument, and which show midship, 
| or rather compound sectional views of the Alabama and 
| of the Prince George, each rolling to an angle of 30deg., 
| that being the extreme angle to which our naval clino- 
| meters are graduated, and, evidently, an angle of heel 
| which may be anticipated in a gale of wind with a heavy 
seaon. It isseen that the Alabama lies so far over that 
her main deck aft, which has nothing over it beyond the 


—————= 

It is quite a relief to turn our attention to th 
Prince George's cross section. Here we find a large 
of the armoured deck—an item of immense impoes wi 
as affecting the ship’s stability, for it weighs 1300 jon 
brought down at the sides so as to lie beneath the poss 
of gravity, and also so as to form a pyramidal § - 
the very best disposition, as stevedores tell us for tie’ 
purpose of stable lading. The engines, boilers ai j 
ammunition, computing toa total of 1630 tons, rest a 
course, upon the lowest flat of all, so that every poundof 
this weight adds steadiness to the vessel’s Position 
whether on an even keel or lying over, whilst much ot 
the extra coal carried, being also placed below the Canin 
of gravity, has the same tendency. Then th - 
revolving turrets of the Alabama, the steel arn 
which alone weighs 500 tons, are represented 
hoods 6in. thick at the sides, which are ample in resistin 
power for the requirements of the situation. Foy ip 
this connection it is quite clear that if a couple of rounds 
from a heavy 12in. or 18in. gun get fairly on to a ship's 
turret at short range, they will put it out of action, even if 
the walls are strong enough to resist penetration; whereas 
part of the hood over the 12in. barbette guns of the 
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Tota! Weight 470 Tons. 


Revolving Turret | 
Weighs 250 Tons; 
Guns 120 Tons; The 
Tucntable, Mounts 
and Ready Racks 

with Projectiles 
about 1/00 Tons 
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no sheer forward, the edge would be under water to the 
very stem. On the other hand, the Prince George at the 
same angle of heel would not have green seas over any 


portion of her upper deck’s edge, as for a considerable | 
length of her side the upper deck battery intervenes, and | 
forward there is a sheer of 6ft., rising gradually to the | 


stem, whilst aft the slight sheer given is sufficient to turn 
aside an approaching wave. In point of fact, she might 
lie over several degrees more, without enduring greater 
inconvenience than a sprinkling over the upper deck aft. 


But the extra weight of so many tons of water upon 
the deck’s side of a vessel, weighted as will be the 
Alabama, and lying over to a considerable angle of heel, 
is a very serious matter to contemplate. A considerable 
part of the barbette walls—probably the whole, indeed— 
of 1din. steel, the revolving portions weighing with their 
guns 470 tons each, all the secondary armament and its 
mountings, the 53in. armour upon the ship’s sides, the 
coal in the upper bunkers, the conning towers, the huge 
forward fighting tower, and other impedimenta, are all 
presumably above the centre of gravity, if we estimate 
that to be about at the level of the armoured deck, 
which is probably the case ; although the weight of the 


| side belt armour 164in. thick, the engines and boilers, 
| the magazines and ship’s stores, may be sufficient, with 


superstructure end, is flooded with green seas almost up 
to the barbette wall. This is shown in the drawing in 
Moreover, nearly the whole length of the 
upper deck has its edge under water, for the small 
armoured two 6in. quick-fire gun casemates on that deck, 
marked in dotted lines, give practically no increment at 
all to the vessel’s freeboard, and as the Alabama has 


less than that of the British war vessel, the United | the coal in the lower bunkers, to keep the vessel stable 
States naval constructor has piled up an armament of | when upon an even keel. It is only necessary to look at 
four heavy guns, weighing 56 tons more than the corre- | the drawing, therefore, to see what a terrible position a 
sponding main armament of the Prince George, the | large proportion of these top weights assume when the ship 
forward pair of which is practically at the same height | heels over, and their dangerous tendency is further 
above the water-line as our own guns, whilst the pair aft | enhanced by the weight of superincumbent water upon 
is a trifle lower, to say nothing of an additional pair of | her deck. The vanishing point of the curve of stability, 
6in. quick-firers. He has further added to the superin- | it would appear, must be arrived at with a very moderate 


cumbent top-weight huge revolving turrets of 15in. and | angle of heel. 





Prince George might be knocked away without putting 
the guns out of action at all. Again, with the experience 
of the Victoria fresh in our memories, we can never 
desire to revert to heavy revolving turrets, which must 
ever be an element of instability that no desirable 
arrangement of weights can counteract. 

It is a matter of congratulation to this country that our 
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naval constructors have at their head a man of such 
original character and exceptional ability as Sir William 
| White. The gradual development of ideas in the war 
vessels which he has designed is very remarkable. As 
we pass from the Trafalgar to the Royal Sovereign, and 
from the Royal Sovereign to the Prince George, we find 
| immense changes, but one leading thought throughout— 
| the conversion of a mere floating fort into a sea-going 
| battleship. , 

| With this end always in view, freeboard was im- 
Fees the heavy gun positions were separated, so as 
|to create space for secondary batteries of exceptional 
| power, the double-bottom system was developed so as to 
| embrace practically the whole of the hull beneath the 
' armoured deck, andcoal capacity was increased four-fold. 
| What can be more workmanlike and shipshape than the 
| arrangement of barbettes, casemates, coal bunkers, and 
armour that we find upon the cross section given of the 
| Prince George? Compare it with the structures of the 
modern French and other foreign battleships now in the 
| Mediterranean. We seriously doubt whether half a dozen 
| of them would outlive an Atlantic gale. 

When we find irresponsible persons in this country 
drawing comparisons between the war vessels designed in 
the United States and those which have emanated from 
the constructive department of our own Admiralty, to 
the disadvantage of the latter, we feel bound to speak out. 
The cross sections which we give above, however, speak 
more plainly for themselves than any words which we cen 
write. We commend them to the notice of a critical 
public. They represent with quite sufficient accuracy 
all the facts of construction. The American designer 
apparently holds that his ship will never roll to 30 deg. 

He does not know the Atlantic. 
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is about 6ft. from the ground, and access is obtained to three 
doors by steps. The backs of thecentre seats, which are arranged 
similarly to those of a tramcar, form a casing for the wheels, 
thus dividing the carriage down the centre; two rows of 
seats are also arranged on each side. The smoking compart- 
ment on the left is upholstered in morocco leather, the 
private compartment in crimson brocaded silk, and the other 
compartments in crimson plush. 

The whole of the carriage is lighted by electric lamps, elec- 
tricity being supplied from a central station, and conveyed 
by cable to a conductor, which runs round the track on the 
outside, and is insulated on the sleepers; it is collected by 
four wheels, which are slung to the under-carriage and 
allowed to trail on the conductor. The carriage during 
construction has been inspected by Mr. H. W. Butler, 
M.IM.E. (Mr. Behr’s engineer). The carriage will run 
at the Brussels Exhibition on a track, oval in shape, with 
straight sides, three miles and an eighth in extent, and is 
constructed to travel at the rate of 120 and 125 miles an hour 
at the commencement, though it is claimed that it is capable 
of a speed of 150 miles an hour, or even more. Its weight is 
about 45 tons, and as the superstructure only weighs 7 tons, 
it is said by the inventor to be impossible for the carriage to 
“‘cant” over. The electrical arrangements were supplied by 
Messrs. Thomas Parker, Limited, electrical engineers, Wol- 
verhampton. There are four motors, equal together to 
600-horse power. In consequence of the great rate of speed 
which will characterise the carriage when in motion, the 
ventilation arrangements have also to be of a special character, 
the force of the inrush of air being broken down by striking 
against a series of plates before reaching the passengers. 

Mr. Behr, whose offices are in Old Jewry, London, and who 
was himself present at the inspection on Friday, stated that 
should his invention prove a practical success at Brussels, 
the Belgian Government are prepared to take it up, and com- 
mence by constructing a line from Antwerp to Brussels. The 
inventor also anticipates being able to introduce this form of 
express railway for practical purposes into England and else- 
where ; not to supersede the present railway systems, but to 
add to them a special line for express traffic between busy 
centres—as Liverpool and Manchester—and thereby afford 
railway companies more scope and elasticity to develope their 
local and goods traffic. As to the capabilities of this at pre- 
sent untried locomotive, engineers are naturally sceptical, 
but the success or otherwise of the venture will doubtless be 
watched and discussed with more or less interest by them, 
and by railway men and others. This, however, is certain, 
that whereas at one time the idea only existed in the brain 
of the inventor, to-day an expensive carriage has been con- 
structed, and is ready to put on the rail. 
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Trade opportunities in China.—While the general subject of 
Oriental trade is before us I wish to call attention to the possibilities 
of the Chinese market. There are evidences of the beginning of a 
new erain China which will be marked by great industrial develop- 
ment. One of the first evidences of this activity is the under- 
taking of extensive railroad construction, portions of which have 
already been begun. The large railway mileage which is sure to 
be constructed in China in the immediate future will in itself offer 
opportunity for the sale of a very large amount of machinery and 
supplies which our manufacturers are well qualified to furnish. 
In China, more than in any other coun of the world, it is 
necessary to show actual samples of merchandise or machinery 
in order to create an intelligent impression upon the minds of 
the intending purchasers. he Chinese mind is peculiarly in- 
capable of grasping the meaning of a perspective drawing, and 
illustrations which are full of meaning to intelligent people in 
any other section of the world are unintelligible even to many of 
the cultured Chinamen. As an illustration of this, and as an 
evidence of the necessity for the exhibition of merchandise and 
machinery in China, let me present some brief extracts from letters 
just received from some of our correspondents. 

One of our friends writes from Shanghai :—‘‘ The Government 
has decided to build railroads and has appointed Sheng Taotai as 
director-general. I have been with him in Peking for the past 
month. There is a bridge to build across the river near the south 
end of the city, and in bidding ‘on this railway I included tbis 
bridge. I had no bridge to show him, only drawings. He said 
anybody could make pictures. He saw in going up to Peking a 
bridge that is being put across the Pehio river. When he came 
down from Peking he saw it again and ordered one just like it at a 
much higher figure than mine and not so good abridge. I lost the 
contract because I had no bridge to show and a rank outsider got 
it. Every Chinaman wants to ‘ look see’ everything he purchases. 
You may show them illustrations and talk to them until dooms- 
day, but it will be of no avail unless they can ‘look see’ the thing 
itself. They are contemplating the building of some 14,000 miles 
of railroad in China, and I am satisfied they mean to doit. This 
means opening up an immense business at once, and if our manu- 
facturers are going to wait for the trade to come to them or wait 
until they can send some one to ‘look see’ for them, the trade will 
be lost. Belgian parties are here now trying to erect a Belgian 
exposition building for machinery.” 

Another letter dealing with the same subject comes from Mr. 
Isaac T. Headland, secretary of the Peking University, Peking, 
China, an institution under American auspices and well known 
in this country. The university is establishing a permanent exhibi- 
tion of American goods and machinery for the purpose of giving to 
the Chinese an intelligent idea of what we ml in this country. 
Mr. Headland says :—‘‘ It has never dawned upon the mass of the 
Chinese that there is any other kind of a sawmill than two men 
and @ cross-cut saw; or any kind of a meat-cutter other than 
a cleaver: or any kind of a cotton gin other than a rawhide thong 
or intestine tied to a bow and struck with a stick to make it 
vibrate, or indeed any other kind of power than horse-power or 
man power. May I not ask if it would not be as profitable a 
method of advertising as the members of your Association could 
find to erect a building here, fill it with samples of your various 
products and machinery, having an engine to keep all the 
machinery in motion while being exhibited, and keeping it open 
all the time? I know this means money, but the Chinese are 
spending millions at present, and those who make some show of 
being permanently on the field are the ones who will secure the 
trade. I know this, because a gentleman representing one of the 
largest syndicates of the West, who brought his family here and 
settled down as though he meant to stay, has just succeeded in 
effecting an investment of some 20,000,000 dols. Ishould like to see 
America take an advance step in this matter, for no other nation 
stands so high in the estimation of China.” 

These facts point out possibilities in trade which may well 
be worth the careful consideration of this Association. England, 


Germany, France and Belgium are making diligent efforts to 
secure their full share of the great trade which is coming out of 
the new industrial era in the Orient, and if we do not desire to be 
shut out from ticipation in this trade we must make our plans 
to secure it without delay. 

Nicaragua Canal.—Prospects of the development of a great trade 
with ge and China add emphasis to the recognised necessity for 
the early undertaking and completion of the Nicaragua Canal. 
The merits of this project seem to have been argued to a conclu- 
sion. There are few who question the advantages which this 
canal is expected to bestow upon the commerce of the world in 
general and of the United States in particular. Difference of 
opinion seems to be confined to the engineering features of the 
project, and to the relation which should exist between this enter- 
prise and the United States Government. The details of con- 
struction and consequent variations in the probable total cost 
seem to me to be of less importance than the attitude which the 
United States Government shall assume towards this enterprise. 
From my personal study of this problem, and from what I have 
been able to learn of the opinions of members of this Association, 
several propositions involved in this project appear to be accepted 
as the views of this Association :—(1) That the Nic: uan Canal 
would be of great value to the United States in its trade with our 
own Pacific Coast, the west coast of South America, and with the 
Orient is accepted asa fact. (2) Under no circumstances should 
the control of this canal, if constructed, be permitted to pass into 
the hands of any of the European Powers. (3) The construction 
of public works of such magnitude necessitates the assistance or 
indorsement of some great Power, as unassisted private enterprise 
shrinks from so great an undertaking. (4) The assistance of the 
United States Government is necessary to ensure the construction 
of this canal, and the control of the completed works should be 
vested in our Government, in order to prevent it from becoming a 
menace to our interests in the hands of some other nation. 

This whole question is now before Congress, and will form the 
subject of much discussion during the remainder of the present 
session, It is needful that this Association shall consider this 
problem carefully and seriously, and from a practical business 
standpoint. Making sure that whatever legislation shall be pro- 
posed will afford a full measure of protection to the interests of 
the United States Government, this Association ought to lend its 
support to legislative measures properly providing the desired 
features. The financial considerations involved are of such magni- 
tude that it will not do for the United States Government to 
assume ry seaweed without the fullest and most careful investi- 
gation of the proposed plans, and without all needful precautions 
against speculation upon Government credit. This Association has 
already placed itself on record as favouring the control of the 
Nicaragua Canal by the United States Government, and I trust 
that this convention will renew the declarations already made, 
and take such steps as shall be deemed advisable to accomplish 
this result. 

Restoration of our merchant marine.—For the proper Serer 
ment of the foreign trade of the United States it is absolutely 
essential that we should have cheap, quick, direct, and regular 
transportation of merchandise and mails. Transportation is the 
link which joins the producer and the consumer, and if we are to 
seek for our share of the world’s trade, we must have means of 
ocean transportation equal to any that the world affords, There 
is but one gloomy story to be told concerning the American mer- 
chant marine on the high seas. Ourcoastwise and lake and river 
commerce is carried by a fleet of magnificent vessels, but in our 
foreign trade our shipping is weak and ever diminishing. The 
figures of our foreign commerce for a single year will suffice to 
show the weakness of our position. During the year ended June 

, 1895, our imports were carried as follows :— 
een In American Vessels. In Foreign Vessels. 


ols. ols. 
Great Britain 8,116,991 150,394,601 
Germany 566,632 80,445,791 
France 5,722,700 55,856,643 
Brazil .. .. .. .. .. 8,821,885 75,010,091 
Total from all countries .. 108,229,615 590,538,362 


The carriage of our exports for the same period was as follows :— 
In American Vessels. In Foreign Vessels. 


To Dols. 
Great Britain 9,147,471 875,632,296 
Germany 3,079 91,832,650 
ee 83,163 45,065,974 
Total to all countries.. 62,277,581 695,357 ,830 


Out of a total foreign commerce of 1,456,000,000 dols. in 1895, 
American vessels carried only 170,500,000 dols., while foreign 
vessels carried 1,286,000,000 dols. The share of our foreign trade 
carried in American vessels in that year was but 11:7 per cent. of 
the total, which is the lowest point reached in American shipping. 
The lowest previous record was made in 1893, when the percentage 
was 12'2, In 1895 our ships carried but 3°18 per cent. of our im- 
ports from and exports to Great Britain ; but 5°44 percent. of our 
trade with France ; 6:56 per cent. of the trade between the United 
States and Brazil; and only one-third of one per cent. of our 
trade with Germany. In 1845, when our share in the foreign 
carrying trade was creditable enough, American ships handled 
81 per cent. of our imports and exports. In 1855 the figures had 
been reduced 75°6 per cent.; in 1860 to 66°5 per cent.; in 1870 to 
35°6 percent.; in 1880 to 17°4 per cent,; in 1890 to 12°9 per cent. ; 
and in 1895 to 11°7 per cent. 

Inconspicuous as the American flag is in our own home ports, 
its almost utter absence from many of the great foreign seaports 
is even more striking. In November, 1895, the American Consul- 
General at Bangkok, in a report on the foreign trade of Siam, 
said: ‘‘ The lack of American shipping everywhere is so noticeable 
as togive the impression among Asiatics that we are not a commer- 
cial nation. Of over 500 merchant steamers and ships that entered 
the port of Bangkok in 1894, not one was American. Of over 
1700 vessels that entered the ports of Japan in the same year, 
only 32 carried our flag.” 

A British Foreign-office report on the commerce of Rio de 
Janeiro for 1895 records that only 51 American ships entered that 
port out of a total of 1460, At Bahia, in 1894, but one American 
vessel entered, and in 1895 there was none ; while Great Britain 
entered 216 vessels, Germany 161, and France 94. At Pernam- 
buco there were entered, in 1895, 351 British ships, 120 Nor- 
wegian, and 88 German, with only 5 American sailing vessels, and 
not a single steamer under the United States flag. 

The entries of steamers at Shanghai, in 1895, were 1789 British, 

445 German, 143 Swedish and Norwegian, and 2 American. At 
Canton, in 1895, there were entered 1596 British steamers, 127 

German, no American steamers, and only one American sailing 
vessel, 

With this state of affairs confronting us, we naturally ask, 

Why is it that, throughout the thirty years since the restoration 

of e, our shipping industry has been continually growing less 

pot less able to handle the increasing volume of our foreign 

business ? When we compare the decline of our shipping with the 

internal prosperity and amazing growth of our country we are 

forced to the conclusion that the method of protection which has 

brought wealth to our manufacturers and agriculturists and 

merchants, and has increased the wages of every toiler under the 

United States flag, has made it impossible for our ships to compete 

with those of other nations upon the high seas in the carrying 

trade of the world. 

All of our laws have been planned for the internal development 

of the country; none of them have provided the proper means for 

the protection and development of our merchant marine. While 





* Presented at the Second Annual Convention, Philadelphia, January 
26th-28th, 1897. These circulars of information are issued as occasion 
requires by the Bureau of Publicity of the National Association of Manu- 
facturers, 1751, North Fourth-street, Philadelphia, Pa. Their purpose is 
to make known the character and progress of the work of the Associa- 


taking into account the need of developing our industries at home, 
it seems to have been forgotten that there is a point where every 
great nation must come into business contact with the world, and 
that conditions should be so equalised as to afford to our sea- 





— and to furnish to manufacturers information that may be of value 
© them. 





What can we do to recover our place in the fore 
trade? The principles of Protection, which have 
selves so efficient in developing our internal indus 
applied to the restoration of our merchant marine. The spirit of 
every true American should be moved by the pitiable showi 
which our flag makes in the world’s commerce. But this is mo 
than a matter of sentiment; it is a serious business problem, 
Many of our manufacturers have outgrown or are outgrowing 
their home markets, and the expansion of our foreign trade is 
their only promise of relief. For our growing foreign trade we 
must have a growing shipping. It has not seemed quite clear to 
our law-makers just how our merchant shipping should be ro. 
stored and developed, and there is difference of Opinion on this 
subject even among those who are most directly interested and 
who have given to the subject years of careful study and practical 
experience. It is quite clear, however, that our shipping must be 
placed upon a fair footing of competition with the merchant 
marine of other nations, 

Those who believe earnestly in the necessity for aiding and 
pe our merchant marine are divided as to the exact means 

y which this result should be accomplished. On the one hand 
are those who favour the payment of bounties for the construction 
of tonnage, and liberal subsidies, either in the shape of mail con. 
tracts or direct payments, and these justify their position by citing 
the successful policies of England and Germany. On the other 
hand are those who base their faith upon discriminating duties 
imposed upon all imports not brought in American vessels, The 
advocates of this policy cite as a precedent the prosperous condition 
of our shipping in the first half of this century, when this system 
was in force. Much may be said in favour of each of these 
remedies for the present troubles, I will not undertake to decide 
which of these policies is the correct one, or whether the true 
remedy shall be found in a compromise plan ; but I wish to 
emphasise with all possible force the necessity for action of some 
kind with a view to placing our merchant marine upon a footing 
of equality with other nations. This Association should lend its 
aid to this work. It should use its good offices to unite upona 
fixed and definite policy those forces which are now working 
towards the same end by various methods. This problem is 
bound to come before the American people in the near future 
with tremendous emphasis; it is even now one of the great 
issues of the day. As such we must meet it fairly and squarely, 
and endeavour to find a solution upon practical business prin. 
ciples. There is need for immediate and active work in this 
direction. 

The tari{7.—The operations of our customs laws touch so directly 
the interests of the members of this Association, that our most 
careful consideration of everything that pertains to the enactment 
of new laws or the revision of old ones is urgently demanded, 
This Association is purely a b organisation. Its membership 
embraces manufacturers of widely differing political views, but 
as an organisation we have no part in purely political controversies, 
The relation of the tariff to the industries of the country is purely 
a business matter, and that it should ever be tinged with politics 
is a great misfortune to the manufacturing interests of the nation, 
I believe the necessity for taking the tariff out of politics and 
considering it upon a strict business basis never was more generally 

i than it is at present ; and I believe that the views ot 
those who accept the principles of Protection as well as those who 
are opposed to such theories never were more marked by modera- 
tion than at this time. As the situation now presents itself, the 
advocates of high Protection and the believers in a tariff for 
revenue only seemed to have reached a ground upon which they 
can stand together. The revenue tariff people realise that the 
application of this principle in the present tariff law has failed to 
produce income sufficient to meet the needs of the Government. 
On the other hand, the high Protectionists must see that if the 
present law had really been framed so as to produce the needed 
income, its rates of duty would have been high enough to have 
afforded in all cases the degree of protection actually necessary. 
In this condition of affairs there is promise of the elimination of 
politics from the consideration of the tariff, and the reduction of 
this problem to a purely business question, We have daily 
evidences of the earnest desire on the part of business men for 
careful, conservative consideration of all that pertains to the adjust- 
ment of our tariff laws. I believe that the sentiment of this 
Association, as well as the sentiment of the country at large, was 
correctly voiced in the resolution adopted by your Executive 
Committee five weeks ago. These resolutions were as follows :— 
Resolved, that it is the sense of this Executive Committee that 
the tariff laws should be revised at the earliest possible moment, in 
order that uncertainty be removed, confidence restored, and busi- 
ness permitted to revive. Resolved, that rates of duties should be 
made as low as possible, consistent with the fair protection of our 
industries and the labour they employ. 

The manufacturers of the United States certainly cannot be 
considered as unreasonable in their present desire for a re-adjust- 
ment of our custom laws. What is universally desired is a law 
which shall give not excessive but just protection to American 
capital and labour, and which shall be capable of honest enforce- 
ment. The measure of Protection which is desired, and which is 
absolutely essential, is that which shall equalise our industrial 
conditions with those existing in competing countries, Our wages, 
our costs of material, our interest charges, and all the elements 
which enter into the costs of manufacture in this country, exceed 
similar items which our foreign competitors have to meet. This 
difference must be made good to our manufacturers by a properly 
adjusted tariff law, else we cannot compete with foreign manu- 
facturers, and our industries must go to the wall. No fair-minded 
man asks more than an even chance with his competitors, and 
none can do with less, Our present tariff law is imperfect in many 
respects; some of its rates might be materially reduced without 
injury to any interests, others must be largely increased to render 
them adequately protective, and many of the ad valorem rates 
ought to be replaced by equivalent specific duties, é 
This leads us to another point which demands our most serious 
attention. Ad valorem duties are the worst defect encountered in 
our tariff laws, not only in the statute now in force, but also in 
previous laws. Ad valorem duties frequently operate as a premium 
for dishonest practices by importers. Millions of dollars which 
cannot be reckoned have been lost to the United States Treasury 
by long-continued undervaluations of imports of foreign merchan- 
dise, This evil is so thoroughly familiar to every business man 
that I need not dwell upon the trouble itself. We know where the 
trouble lies, and what we most need and desire is to find a remedy, 
I believe the energy and influence of this Association could not be 
exercised in any better direction than in an effort to devise a 
remedy for this great abuse of our tariff laws. The task is full of 
difficulties, but I believe there are few of them that we cannot 
successfully meet. It has often been pointed out that it would be 
impossible to find specific equivalents for all the ad valorem rates in 
our tariff laws, but I believe that the accomplishment of this result 
is more nearly possible than is generally conceded. The woollen 
schedule presents difficulties in this connection which are usually 
considered as insurmountable ; but considerable personal study 
and investigation of this particular subject have led me to the 
conviction that it is possible to make the duties on woollens 
specific in nearly every item. If this could be accomplished it 
would mean millions of dollars of additional revenue for our 
national treasury, and better protection for our own industries, 
with but little advance in the rates of duty now imposed. 

(To be continued.) 
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A Revrter’s telegram from Ottawa says that the 
Canadian Government intends to begin immediately the works for 
enlarging and deepening the canal system in the Dominion, secur- 





faring community an opportunity to compete for the ocean-carry- 
ing trade of the world. 


ing a uniform depth of 14ft. from Lake Superior to Montreal, at 
an estimated cost of 10,000,000 dols, 
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HAMBURG-AMERICAN LINERS PENNSYL- 
VANIA AND ARABIA, 


THE mammoth cargo and passenger steamship Pennsylvania, 
not long since completed her round trip by arrival a few days 
ago in Hamburg from New York, to which port she sailed 
“light” direct from Belfast, on completion by her builders, 
Messrs. Harland and Wolff, a few weeks ago. As a few de- 
tails respecting her are likely to be of interest to our readers, 
we will give them as briefly as possible. Her length, deck 
measurement, is 585ft., beam 62ft., and depth from keel to 
awning deck 42ft. Her weight at launching was something 
like 8000 tons, but her displacement is little short of 30,000 
tons. The engines, of which she has two sets, are quadruple 
expansion (Schlick’s patent) of 6000 indicated horse-power, 
giving an average speed of 14 knots per hour. 

Trading between Hamburgand New York,she will accommo- 
date 200 first-class, 150 second-class, and 1000 steerage 
passengers, berthed principally amidships. These three 
classes will have all modern requirements provided for them, 
while her great dimensions have enabled her builders to in- 
crease the size of the dining saloons, state rooms, &c., as well 
as the quarters for officers and crew. The ship from stem to 
stern is replete with every contrivance which will make her 
easy to handle, comfortable for passengers and crew, and 
secure for goods. She has for the rapid and efficient handling 
of cargo eight steam cranes of the latest type, placed in con- 
venient positions with regard to her fore and after hatches ; 
also seventeen steam winches of a powerful description fixed 
in groups near each mast for working her numerous derricks, 
while she has no less than nine large hatchways for getting 
in or out her immense cargo. About 20,000 tons weight and 
measurement will represent the goods carrying capacity of 
the Pennsylvania, exclusive of passengers. The normal 
pressure on the boilers will be 210 1b. per square inch, and 
she is propelled by twin screws, the propeller shafting 
being 230ft. long, the longest known it is said. She is lighted 
throughout by electricity, and has a complete installation of 
refrigerating plant. 

The vessel shown in our engraving, in the distance, is 
another steamship for the same company, which left the 
hands of Harland and Woolf on the 6th ult.; she is named 
Arabia, and is a sister ship to the Arcadia, which will follow 
in the course of a few weeks. The Arabia is a single screw 
ship, 400ft. long, 49ft. broad, and 30ft. 3in. deep, her gross 
tonnage being about 5450. She will also be propelled by 
quadruple-expansion engines similar to those in the Pennsyl- 
vania, working on four cranks, set at such an angle as to 
reduce vibration toa minimum. She has accommodation for 
& few first-class passengers, and 300 steerage; she is also 
lighted throughout by electric light, and has been supplied 
With refrigerating machinery of the latest type. The saloons 
and other rooms are very neatly carried out in oak and teak, 
though in a much simpler manner than on the Pennsylvania, 
whose saloons, smoke-rooms, ladies’ room, &c., are equal in 
style and finish to anything afloat. 

All three ships have been built to the highest class of 
Germanischer-Lloyds. 








WORTHINGTON’S PUMP REGULATOR. 


: TuE regulator of which we give a small section is in- 
ended Primarily for use on pumps from which an inter- 
mittent and irregular supply is demanded—for fire pumps, for 
example, whether attached to hose or sprinklers. The action 
is ex ged simple, and is almost obvious from the section. 
4 balanced valve B is placed in the steam way to tho steam 
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end of the Worthington pump ; it is supported by a vertical | 
rod of adjustable length, which is normally raised by the | 
volute spring E ; the valve being thus kept off its seat, steam 
passes freely to the pump. In connection with the valve, | 
however, is the piston C working ina cylinder the upper part | 
of which is in communication, through the valve B, with the | 
delivery from the pump. 
It will be seen that as long as the demand just balances | 
the supply the spring F will be able to keep the valve A open, 
but as soon as the demand ceases, the excess of pressure 
above the piston forces it down, compresses the spring, 
closes the steam valve, and stops the pump. The pressure 
exerted by F can be regulated to a nicety, and by careful ad- 
justment the regulator can be made to work so that the pump | 
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WORTHINGTON’S PUMP REGULATOR 


| just delivers as much water as is wanted and no more, 

creeping when the demand is small, and going at full speed 
| when it is great. Its usefulness for fire pumps or sprinklers 
| in a building will be evident, as immediately the pumps are 
| called upon, either by the opening of the hose cocks or the 
bursting of the sprinklers, they start work. This regulator 
| has been fitted to the pumps erected by Messrs. Worthington 

and Co. at the General Post-office, and gave, at the trial 
| which we noticed some weeks ago, perfect satisfaction. 


| 








| AN ARMY RAILWAY COUNCIL. 
| WirtH a view to providing the requisite machinery for 
giving effect to the provisions of the National Defence Act of 
1888, and by the Regulations of the Forces Act of 1871, the 
Secretary of State for War bas approved of the formation ofa 





HAMBURG-AMERICAN LINERS PENNSYLVANIA AND ARABIA 








permanent Railway Council to advise as to the working of 
the railways in the United Kingdom on mobilisation and in 
times of national emergency, also on questions relating to the 
transport by rail of troops, stores, &c. 

The Council will meet at the War-office when required to 
do so by the Secretary of State, and during mobilisation it 
will sit continuously. Its duties will be generally to advise 
the Secretary of State on railway matters, and also to draw 


| up a detailed scheme for the movement of troops on mobili- 
| sation, &c., and during mobilisation, in addition to acting as 
| an advisory body, it will be a medium of communication 


between the War-office and the railway companies. 

The majority of the members belong to the Engineer and 
Railway Volunteer Staff Corps, a valuable organisation, 
which has existed since 1860, and which numbers in its ranks 
the general managers of many of the large railway systems 


| in the United Kingdom, and several well-known and dis- 
| tinguished civil engineers. 
| military inspectors of railways under the Board of Trade. 


The Council also includes all the 


The following officers have been appointed to the Council :— 

President :—Colonel D. A. Scott, D.S.O., Assistant-Adjutant- 
General, Royal Engineers. 

Members:-—Inspectors of Railways, Board of Trade.— 
Colonel F. A. Marindin, C.M.G., Engineer and Railway 
Volunteer Staff Corps; Lieut.-Colonel Yorke, R.E., Lieut.- 
Colonel G. Addison, R.E. 

Engineer and Railway Volunteer Staff Corps.—Colonel Sir 
Henry Oakley, general manager, Great Northern Railway; 
Lieut.-Colonel J. C. Hawkshaw; Lieut-Colonel Sir Charles 
Scotter, general manager, London and South-Western Rail- 
way; Lieut.-Colonel J. W. Barry, C.B.; Lieut.-Colonel G. H. 
Turner, general manager, Midland Railway; Lieut.-Colonel 
F. Harrison, general manager, London and North-Western 
Railway. 

Major H. M. Lawson, R E., D.A.Q.M.G., headquarters. 

Captain J. E, Clauson, R.E., who will act as secretary. 








STEEP GRADE RAILWAY AT THE DEVIL'S 
DYKE, BRIGHTON. 


Tus railway is being constructed in order to open up com- 
munication between the low-lying villages at the foot of the 
Dyke hills and the Dyke Hotel, and the railway to Brighton, 
thus putting them within easy distance of the latter town, 
as at present there is no station for these villages nearer than 
Hassocks, some miles away. It is also calculated to form an 
additional attraction to the visitors to the Dyke. 

The permanent way consists of a double line of rails laid on 
longitudinal sleepers, which are notched on to piles driven 
into the chalk, and secured with bolts diagonally to prevent 
any creeping—see Figs. 1, 2,and 6, page 346. The gauge 
is 3ft., and the longitudinal sleepers are kept to the gauge by 
tie-bolts and distance tubes—see Figs. 3 and 5. The 
rails are of the flange type, 35 lb. to the yard, and are 
securely fixed to the longitudinal sleepers—see Figs. 3, 4, 
and 7. The ballast is maintained by transverse timbers every 
fifteen feet. 

The line is in three gradients, the first for 240ft. from the 
top being at the rate of 1 in 1:8, the second and steepest being 
1 in 1:5, and the lower and last gradient is 1 in 2:9—Fig. 8, 
The vertical curves between the different gradients have 
about 1000ft. radius. This arrangement, besides being 
the most favourable for carrying out the work with the least 
cutting, facilitates the stopping and starting of the cars. 
The whole length of the line is 840ft., the lift being 895ft. The 
hauling machinery consists of a Hornsby-Ackroyd oil engine 
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developing 25 brake horse power, at a speed of 180 revolutions; THE ANNUAL DINNER OF THE INSTITUTION 
per minute. This form of prime mover was considered the OF CIVIL ENGINEERS. 

most suitable owing to the difficulty of procuring bulky fuel, | THE annual dinner of the memters of the Institution of Civil 
and also to the fact that gp ee hag ~ -_ raising can- | Eogineers was held on Wednesday night, at Merchant Taylors’ 
not be had at such a high elevation as the Dyke, except at a | tai] Mr, J. Wolfe Barry, the President of the Institution, in the 
prohibitive Cost. The speed from the engine 1s reduced by | chair. The company, which numbered 280, included the Duke of 
gearing—Fig. 9—to 17 revolutions per minute for the main | Teck, the Lord Chancellor, Viscount Emlyn, Lord Stalbridge, the 
hauling pulley, which is 5ft. diameter, thus giving » car speed | Speaker (Mr. Gully), Lord G. Hamilton (Secretary for India), Lord 
of 260ft. per minute. The engine runs continuously, and the | Claud Hamilton, Bishop Barry, Sir F. Jeune, Sir B, Baker, Sir 
starting and reversing gear is arranged with bevel wheels, | G. Stokes, Sir G. Russell, M.P., Sir C. Hartley, Sir S. Samuel, Sir 
having Lindsay’s patent coil clutch for the reversing W. M‘Cormac, Mr. Brodrick, M.P. (Under Secretary for War), 


tnhe 3 : Field Marshall Sir Lintorn Simmons, General Sir Evelyn Wood 
movement, whieh is aetunted from the plnticem. ‘This can | (Quartermaster-General), General Sir E, Williams, Rear-admiral 


also be used as an emergency brake. There is also a powerful | {3 Be : 
: ss . | Sir F. Bedford (Second Sea Lord of the Admiralty), Mr. Bryce, M.P., 
a on the shaft of the main hauling pulley, worked by a | Mr. J. W. Lowther, M. P. (Chairman of ryan aby Lieut.-General 
oot lever, also from the platform. _ | Sir R. Grant, Sir A. Noble, Sir D. Galton, Major-General Sir C. 
There will be two cars, one ascending and the other descend- | Wilson, Sir M. Fraser, Rear-Admiral Noel (Third Sea Lord of the 


ing, connected by two steel wire cables, two inches in circum- | renee ta Rear - Admiral Douglas, Sir G. Molesworth, Major | 
im 


ference (Lang’s lay), both ropes being equally loaded, whilst | General (Master of the Merchant Taylors’ Company), Sir W. 
each is sufficiently strong in itself to do all the work. The | Anderson, Sir D. Fox, Sir H. Mance, Sir E. Loader Williams, Mr. 


ropes are led by guide wheels 3ft. diameter to the main driving | Cripps, M.P., Sir M. Ommanney, Lieut.-General Sir R. Sankey, Sir | 


pulley. Spring buffers are provided at the lower end of the G. Bruce (Past President), Mr. Aird, M. P., Mr. Phipson Beale, 
: A eg. : -, | Q.C., Mr. Mattinson, Q.C., Mr. Pember, Q.C., Mr. W. 8S. Portal, 
line, and suitable provision is made for warning the man in Mr. Arnold Morley, Mr. Shaw Lefevre, Mr. W. P. Reeves, Mr. 
W. H. Preece, Mr, A. R, Binnie, Mr. Hayter (Past President), Mr. 
“ | E. Woods (Past President), Mr. Windsor Richards, Dr. Franklyn, 
ager Mr. Hawksley, Mr. Baldwin Latham, Captain Abney, Professor 
A Aitchison, Mr. J. Head, Professor Unwin, Mr. Imray, Mr. Galbraith, 

| Mr. Nutman, and Mr. Robert White. 
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| **The Prince and Princess of Wales and other members of the 
| Royal Family,” 

The Chairman proposed the ‘‘Navy, Army, and Auxiliary 
Forces.” He said both the Navy and the Army owed very much 
j to civil engineers, as shown by the positions occupied by Sir 
| William White, Sir William Anderson, the civil members of the 
| Ordnance Committee, and many others of that profession. 
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particular moment the civil engineers were very much in evidence 
in matters connected with the Navy. All over the world this 
H country was undertaking works which called for civil engineers. 
| | Only recently had been realised the necessity of developing and 
| enlarging works which were necessary for the efficiency of the 
| Navy. A friend of his recently said to him, ‘‘ The civil engineers 


meorten: meg a es tons a al bsg ong ogee ee —_ 
. .. | would enormously increase the power of the Fleet, by enabling the 
— of the machinery when the cars have past a certain | chins to reap the all benefit of paints of vantage. "The po Se 
fourteen persons; the under frames are of steel, and the | and the arrangements by which that Fleet was created in a com- 
wheels cast steel—Fig. 10. The principal feature of | paratively short space of time. Lord Spencer followed that policy 
these cars are the brakes—see Figs. 12, 13, 14, and 15. These | as far as Shipbuilding went, and he also took in hand the arrange- 
consist of four sets of steel jaws, which grip the rails when the | ments for the great work connected with new docks. ‘ 
tension on the cable is withdrawn. They can be actuated | _The chairman, in proposing ‘‘Her Majesty’s Ministers,” said the 
independently by hand wheels at either end of the car. As | ®4visers of the Queen had occupied no bed of roses since they took 
they are worked by the wheels of the car, any motion tends to | —. G. Hamilton, i BRN Ree ae oe ee ee Pe 
tighten the grip, and their action is sufficiently prompt to | sme ten alan sles aumenea te — 7 the Cabinet vo 
stop the car before a momentum has been obtained. The thought he might fairly say that, notwithstanding all the troubles 
shape of the grip prevents the cars from leaving the track. | with which they had had to deal, they were, taking them in com- 
The engineer is Mr. Charles O. Blaber, Assoc. M.I.C.E., of | bination, for their age, mentally and physically, as good a lot as 
Brighton, Sussex, and Westminster. The contractors for | could be found. There was a remarkable similarity between the 
permanent way and hauling gear are Messrs. Courtney and | ae of the civil engineer and that of the responsible politician. 


Birkett, Southwick, Sussex. The cars are being constructed | The civil engineer had to manage the agencies of Nature so as to 
by the Ashbury Wagon Company. The works, which are in | bend them to purposes of public utility, and it was the business of 
; the politician to do his best to manipulate the emotions, sympathies, 


| 
and passions of mankind, in order to produce political results 


an eatery stage, are being Cem out under the superin- | 
tendence of the engineer. The resident engineer is Mr. W. | : F “ager 
H. C. Kempe, Stud. L.C.E. The railway is being built for | Ponefcial to the community at lange. There was no engineering 
the directors of the Pyramidical Syndicate, Limited, 23 , ; 2 

jra yndicate, nitec’, “Y, | running over a great river and tumultuous waters. A feat 
Coleman-street, London, Mr. W. D. Pitt, the managing direc- | thus accomplished by engineers was not very dissimilar 
tor, recently obtained a long lease of the required land from | from that which the Government had recently achieved in 
Mr. Hubbard, the proprietor of the Dyke Park estate. the House of Commons, because they had passed a Bill of some 
importance without change and amendment over the unfathomable 
— of ———— — pero a it — hed pass that, 
working as they were in the same plane and on parallel lines, some- 
Tue report of the Borough Electric Light Committee | times their work became thoroughly assimilated. It had been his 











of Bedford has just been presented, and it is considered very | good fortune twice as a Minister of the Crown to have had tasks 
satisfactory. The returns for the year 1896 show a profit of | entrusted to him which would have been absolutely impossible for 


After the loyal toasts, the Duke of Teck acknowledging that of | 


Rear Admiral Sir F, Bedford, replying for the Navy, said at this | 


are taking charge of Gibraltar, and chucking it into the sea at the | 


The cars themselves are open, and designed to seat had to thank Lord George Hamilton for the magnificent Fleet, | 





him to have successfully achieved, except. by the help of civil 


£842 7s. 6d., reprecenting 3} per cent. upon-the capital outlay. 





| 
| 
| 








Raillway Limes 
1 
Swain Enc 


engineers. The enormous development of the naval strength of 
this country was initiated by the Naval Defence Act of 1889, 
| That work was alone possible because the Government depended 
upon the ability and experience of the engineering profession of 
| this country. Ministers might have put forward what schemes they 
| liked, Parliament might have voted what sums they chose, they 
| would have had but meagre results if the Government had not 
been able to rely upon the engineering profession to respond fully 
to the fresh demands made upon them. If he passed from their 
| achievements upon the water to the land, he would ask them to 
cast their eyes to India, where for some months past the Viceroy 
| and his colleagues had been carrying on a successful battle with 
pestilence and famine. Their success was alone possible owing to 
| the great engineering enterprises, both connected with railways 
| and irrigation, which had sprung from their profession. It showed 
to what dimensions the engineering profession had now attained, 
when they remembered that the greatest of their predecessors in 
the Government of India—the Mogul Dynasty—in the very height of 
| their power, were never able tocombine thenorthernand the southern 
| portions of India in one unified system of government. There 
| was an intervening wedge of mountains, rivers, and forest, which 
they had never been able to penetrate. But now, thanks to the 
skill of engineers, pierced as they were both by roads and rail- 
| roads, the Government had, in this recent famine, been able to 
| bring the surplus products of the South in order to feed the famish- 
ing millions of the North. Those performances had brought before 
the Indian Government the necessity of increasing and multiplying 
the public works in that country. One of his first acts when he 
became Secretary of State was to give some little attention to the 
development of railway enterprise, and the Government of India 
had determined largely to increase the amount of capital annually 
| devoted to that purpose. Eighteen months ago the amount spent 
upon railway enterprise in India was seven crore of rupees; it 
was now proposed in the present year, notwithstanding the 
exigencies of famine, to devote no less than thirteen and a-half 
crore of rupees on this work. (Applause.) Allusion had been 
made to the many troubles the Government had had to face. The 
most immediate difficulty was one in the East of Europe. He 
would not go into the contested question of the merits or demerits 
| of the diplomatic phrases of autonomy, the Concert of Europe, or 
| the integrity of the Turkish Empire. But this much he thought 
| he might say with the unanimous approval of all present, that, if 
| the Powers could call upon civil engineers in reference to Crete, 
| to give them as a governor of that island a good, stiff-backed civil 
| engineer with no policy but that of public works, and the develop- 
ment of the resources of the island, his belief was that he would, 
in a very short time, more effectually pacify that island, and put 
an end to the perpetual vendetta there going on between different 
religions, than miles of protocols from the diplomatists of Europe. 
The Chairman next gave the ‘‘ Houses of Lords and Commons,” 
| to which the Lord Chancellor replied. After some further toasts, 
| Field Marshal Sir Lintorn Simmons gave ‘‘ The President.” 

The Chairman, in reply, said the Institution of Civil Engineers 
was only about 70 years old, and even the name was not much 
more than 100 years old. They numbered now about 6000 mem- 
bers and associates, and 1000 students, making an industrial army 
of 7000 persons. By a unanimous vote of a general meeting of the 
Institution on Tuesday, a new departure wasadopted, and from this 
time forward admission to the Institution would be gained 
either by scientific examination or by submission of some valuable 
paper or thesis. He believed that new departure would be found 
of very great value to the world at large, as it would bea guarantee 
that a member or associate of the Institution would be known to 
have that grounding of practical scientific knowledge on which 
all civil engineering must be based. It would be of great value 
also to the Institution as a body, raising it to its proper position, and 
enabling it to keep pace with those great developments of scientific 
research which were being continually brought to light. 


| 








Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineers: Walter J. 
Graham, to the Phebe, to date March 29th; F. T. W. Curtis, to 
the President, additional, for service as resident overseer of gun 
mountings at works of Messrs. Whitworth and Co., Manchester. 
Engineers: Thomas R. Reynolds, to the Crane; and Thomas 5. 
Guyer, to the Otter, to date March 26th ; John H, Dalrymple, to 
the Barfleur, additional, for the Dragon, and Charles E, Shorey, to 
the Trafalgar, to date March 29th; and W. G, Ludgate, to the 
Pembroke, additional, for the Grasshopper, undated 
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RAILWAY MATTERS. 
Ir is reported that the Board of Directors of the South 


san Railway has approved of the revised working hours of the 
entre wecaiae under which the week has been divided 
soft eleven spells of four hours and twenty minutes each, 


On Saturday last the King of Siam opened the Khorat 
Railway with much ceremony. According to Reuter, there was a 
brilliant gathering, and afterwards the whole Court and some 
hundred invited guests went to Bangpain, where luncheon was 


served. ‘The Royal party then went on to Ayuthia, 


Tux Bombay, Baroda, and Central India Railway 
Company is constructing a small branch line from Vishwamitri to 
Padra, 7} miles long, with a gauge of 2ft. 6in., for his Highness 
the Gaekwar of Baroda. Work bas been in progress about eleven 
months, and it is expected that the line will be ready for working 
this month. 

Tue construction of the Bezwada-Madras Railway is 
making rapid progress, The Government of India is desirous that 
the section to Nellore should be opened for passenger traffic 
on June Ist next, and the section to Ongole by October Ist. 
According to Indian Engineering, more railway extensions are 
contemplated and are under consideration — Mayaveram and 
Mutupet to Adirampalnam, and Pudducotta to Avidearkovil, 
Kumbokonam to Manargudi, through Nidamangalam. 


BrooktyN and New York have an extraordinarily 
heavy traffic on their elevated railroads, In Brooklyn, four lines 
covering a distance of 25 miles with 56 miles of track, carry 
50 million passengers, and have a stock of 120 locomotives and 
395 carriages. The elevated railways in New York, with 36 miles 
of line, carried in 1893 220 million passengers at the uniform fare 
of 5 cents, or 24d. The New York elevated system has a total 
length of about 100 miles, and is worked by 334 locomotives and 
1151 cars. 

Tur directors of the London and North-Western Rail- 
way Company have decided on a new departure with regard to the 
fares for second-class passengers travelling on their line. They 
have come to the conclusion that the number of persons who desire 
an intermediate class of accommodation is so large that it would 
be impolitic not to make adequate provision for them, and they 
will therefore adopt a modification of the second-class fares on the 
basis of a nominal addition to the fares at present charged for the 
third class, 


Ws are glad to learn that the vexed question regarding 
the point at which the Capti Valley Railway shall join the main 
line of the Bombay-Baroda and Central India Railway has been 
settled satisfactorily, says Indian Engineering. The engineers in 
charge of the work recommended a junction at a point about three 
miles south of the present Surat Station. The people of Surat and 
the local civil officials were opposed to this, fearing that it would 
prejudicially affect the interests of their town. Government have 
decided in favour of the engineers’ point of view, and the first few 
miles of the line are being aligned accordingly. 


A somewnaT alarming and destructive railway collision 
occurred late on Thursday night, the 25th ult., at Glazebrook 
Junction, near Manchester, on the Cheshire Lines Railway. 
Whilst a Manchester, Sheffield, and Lincolnshire luggage train was 
standing at the junction a heavy Midland goods train came up and 
dashed into it, practically cutting the train in two, and scattering 
the wagons in alldirections. No lives were lost, but it was not until 
8 o’clock on the following morning that breakdown gangs were 
able to clear the lines, The main line fromjLiverpool to Manchester 
was blocked for some hours, and the passengers had to leave their 
trains and walk some distance to relief trains on the other side of 
the wreckage, 


Ay electric railway sixty miles in length, to be operated 
by alternating current, is projected to connect the cities of Detroit 
and Port Huron, Mich. The line will be single track, with ‘‘ turn- 
outs,” following the western bank of the St. Clareand Detroit Rivers 
and the shore of Lake St. Clair. It will carry both freight and 
passengers, T'wo-car trains will be run, consisting of a 334-ton motor 
car and a 15-ton trailing car. There is to be but one generating plant 
on the line, about twenty miles from Detroit at a point which will 
be about the centre of load distribution. Three-phase current 
will be generated at this station, which will be converted by rotary 
transformers placed at four sub-stations along the line, from which 
direct current will be delivered into the feeder circuits. 


Tue 22nd ult. was the fiftieth anniversary of the 
opening of the Rouen and Havre line. The section between 
Paris and Rouen, 844 miles in length, was opened on May 9th, 
1843, These lines were constructed by British engineers and 
largely by British navvies, and the capital was found in this 
country. Sir Joseph Locke was the engineer, and Mr. W. B. 
Buddicom had charge of the locomotive and carriage depart- 
ments, ‘The latter gentleman is still on the staff of the Western 
Railway of France, in which these lines are now merged. Mr. 
Brassey was the contractor, and Sir (then Mr.) Edward Blount 
was the leading financier of the undertaking, and he is now in 
his eighty-eighth year, the honorary president of the Western 
Company. Mr. Dove, who drove the first train, is now a pensioner 
of the Western Company, living in London. The present system 
of subsidies and bounties now given by the French Government 
was not in force in those days, and the British capitalists who built 
the line took the entire risk of their venture. 


_A MEMORANDUM has been issued by the London and 
North-Western Railway, signed by the general manager, with 
reference to the recently-published official return showing the 
number of servants reported by the principal railway companies to 
the Board of Trade as having been killed and injured by accidents, 
in which the movement of vehicles was concerned, during the 
pe 1893, 1894, and 1895, The return, it is stated, is likely to 
€ seriously misunderstood, as it apparently showed that upon the 
London and North-Western Railway the total number of accidents 
was far higher compared with the men employed than upon any 
other railway. The general manager's memorandum attributes 
this circumstance to the fact that the companies have not been 
placing a uniform interpretation upon the order of the Board of 
Trade. Some of them, it is stated, seem to have treated slight 
injuries, such as a crushed finger or toe, or a sprained ankle, as not 
coming within the scope of the Act or the order of the Board of 
Trade ; whilst the London and North-Western Company, on the 
other hand, make a report of all such cases, Representations by 
the North-Western Company resulted in the addition by the Board 
of qualifying words to recent returns, pointing out that the railway 
companies did not report all minor accidents on a uniform basis, 
and that this difference must be borne in mind in fairness to those 
companies which habitually reported every accident. A modifica- 
tion of the instructions issued by the Board of Trade to the 
companies as to the class of accidents to be reported has also been 
made, If this Step should lead to other companies reporting all 
ngs to their servants, there can be no doubt, it is claimed, 
} at future returns will present results more generally accurate 
the purposes of comparison. So far as the returns of injuries to 
bo men have any bearing on the care exercised, either by the men 
beget or by the company, to avoid accidents, it is urged that 
= atal accidents, which in every case must be reported, can 
a be taken as reliable for purposes of comparison. The pro- 

: ion of killed to employed on the London and North-Western 
United’? compared with the proportion for the whole of the 
North Whingdom, is given by the Times as follows :—London and 
1624 "Uo _ 1893, 1 in 1149; 1894, lin 1246; 1895, 1 in 

in 1062 Kingdom: 1893, 1 in 829; 1894,1 in 796; 1895, 





NOTES AND MEMORANDA. 


Tue weekly return of births and deaths, issued by 
authority of the Registrar-General, states that the deaths 
registered last week in thirty-three great towns of Eogland and 
Wales corresponded to an annual rate of 18°7 per 1000 of their 
aggregate population, which is estimated at 10,992,554 persons 
in the middle of this year. The death-rate of Croydon is the 
lowest, being 12°9, while in Nottingham, Manchester, and Salford 
the rate is highest, 24 per 1000. 


In the fourth of his lectures on “ Electricity and 
Electrical Vibrations,” given at the Royal Institution, on Saturday 
last, Lord Rayleigh pointed out that all the difficulties in the 
design of transformers arose from the fact that in their construc- 
tion only a material of finite conductivity could be employed. 
With a material of infinite conductivity design would become a 
very simple matter, and the whole theory of transformers might 
be disposed of in a few lines. No iron, which was a great source 
of complications, would be wanted, and the transformers need not 
be very large, because the smallest would be capable of doing any 
amount of work, 


Tue following are the names of the members of the 
British Association who have been nominated by the Council as 
residents of the different sections of the forthcoming meeting at 
‘oronto—(A) Mathematical and Physical Science, Prof. A. R. 
Forsyth, F.R.S.; (B) Chemistry, Prof. W. Ramsay, F.K.S.; (C) 
Geology, Dr. G. M. Dawson, CM.G., F.R.8.; (D) Zoology, Prof, 
L. C. Miall, F.R.S.; (E) Geography, Mr. John Scott Keltie ; (F) 
Economic Science and Statistics, Prof. E. C. K. Gonner; (G) 
Mechanical Science, Mr. G. F. Deacon ; (H) Anthropology, Prof. 
Sir W. Turner, F.R.S.; (I) Physiology, Prof. M. Foster, Sec. R.S.; 
(K) Botany, Prof. H, Marshall Ward, F.R.S. The two evening 
discourses will be delivered by Prof. Roberts-Austen, C.B., F.R.S., 
and by Prof. John Milne, F.R.S. 


In the course of a meeting of the Select Committee of 
the House of Commons appointed to inquire as to the sufficiency 
of the law relating to the an, selling, using, and conveying 
of petroleum and other inflammable liquids, and as to the pre- 
cautions to be adopted for the prevention of accidents with 
petroleum lamps, met last Friday, Mr. Robert Shaw, manager of 
the Liverpool branch of the Anglo-American Oil Company’s 
business, stated, in answer to the chairman, that the company had 
invested over £1,000,000 in plant and machinery. They had six 
large ocean steamers ee and were building on the 
Tyne a seventh, which would be the largest tank steamer afloat, 
During 1896 they delivered in the United Kingdom 2,589,221 
barrels, equivalent to 106,158,061 gallons of oil. They had 207 
depdts, and kept constantly running 290 railway tank wagons, and 
413 road tank wagons. 


Execrricity from carbon, without heat, was the 
subject of a Jecture delivered before the New York Electrical 
Society recently, by Mr. Willard E, Case. The apparatus in- 
tended to achieve this end was exhibited and operated a motor. 
In the cell used plates of tin and platinum formed the electrodes, 
and carbon was oxidised by contact by unnamed chemicals, The 
claim was made that while the best electric plants now require 
5 lb. of coal per horse-power hour, by the Case process 0°2 lb. 
of coal consumed gave an equal result. A thermometer applied at 
various times showed no heat generated in the process. Mr. Case 
stated that his experiment was without immediate commercial 
value, as the necessary chemicals were too expensive for general 
use ; but his endeavour was {to show that the potential energy of 
carbon could be transformed into electrical energy without waste, 
and he hoped that with further experiment some cheap agent could 
be found that would admit of the general and commercial applica- 
tion of the process. 


Durine 1896 the Swedish blast furnaces turned out 
485,400 metric tons of pig iron, showing an increase of 33,200 tons 
as compared with 1895. The quantity of blooms produced from pig 
iron in charcoal hearths was 185,500 tons, the larger part of which 
was exported. The steelmakers were active during the year, the 
manufacture of steel continuing to grow, somewhat at the expense 
of the iron production, There are reported in 1896, 115,300 tons 
of Bessemer steel ingots and castings, and 135,300 tons of open- 
hearth ingots and castings, making a total steel production of 
250,600 tons. The press le process is said to be increasing 
more rapidly than the Bessemer. According to Prof. Richard 
Akerman, in the Engineering and Mining Journal, the exports of 
bar iron and steel in 1896 reached a total of 180,515 metric tons, 
showing a gain of 2429 tons as compared with 1895. The export 
of iron ores is growing very rapidly, owing to the demand for the 
British furnaces, and, to a somewhat less extent, for the German 
furnaces. The ores sent abroad are chiefly from the Gellivara and 
other deposits in Northern Sweden. The total shipments in 1896 
| were 1,150,695 metric tons, showing the large increase of 350,243 
| tons, or over 43 per cent., as compared with the year 1895. 


| Tue porcelain industry in Germany has of recent years 
| exhibited a marked development. In addition the State factories 
| at Berlin and Meissen, Saxony, there are many private establish- 
| ments which are devoted to the supply of ordinary consumption, and 
| the serious competition that the latter have to contend against has 
obliged them to turn out articles distinguished by an ever in- 
— variety of design and perfection of manufacture. Accord- 
ing to M. Soulange-Bodin, French chargé d’affairs at Berlin, the 
German public could only find, at onetime, high class porcelain 
among foreign imports, and more particularly imports from France, 
but at the present time articles of German manfacture are found 
everywhere, and frequently on the French markets, According to 
the Journal of the Society of Arts, in 1880 the exports of German 
porcelain only amounted to 66,530 quintaux, while fifteen years 
later they exceeded 201,000 quintaux. During the last ten years, 
exports have more than doubled, and their value now is about 
20,000,000 marks—£1,000,000. The principal markets are the 
United States, England and her Colonies. After these countries 
come Holland, Switzerland, Austria-Hungary, France, Belgium, the 
Scandinavian countries, Chili, Argentina, and Brazil. The porce- 
lain industry is rapidly growing in importance, and the exports for 
the first three months of the present year amounted to 43,000 
quintaux, as compared with 34,000 during the corresponding period 
of 1895, 


Lorp RayLeieu’s experiments made before the Royal 
Institution last week were of a particularly interesting nature. He 
gave illustrations of the use of the telephone and sensitive flame in 
induction problems, and performed an experiment which was re- 
markable tor the paradoxical character of the conclusion to be 
drawn from it. A circuit carrying an induced current was made 
to branch into two parts, one of which passed through one wire 
of a coil carrying three windings, while the other passed through 
the other two wires of the same coil. Owing to mutual induction 
and self-induction the telephone showed that the current in one of 
the branches was greater than that in the main before it separated 
into two parts. Turning to currents of higher frequency obtained 
by the discharge of a Leyden jar, it was shown that the frequency 
depended on circumstances, but 1,000,000 a second was not out of 
the way, and 10,000,000 might be reached. For purposes of 
experimental investigation it was desirable to have some means of 
slowing down these vibrations, and this might be done by using a 
source of electricity of large capacity, and making the discharge 
pass through a coil with great self-induction. This was equivalent 
to increasing the inertia of the mechanical system. The interposition 
of the coil reduced the frequency of the vibrations to perhaps 1000 
a second, and its effect was apparent by the changed character of 
the spark, the snapping noise of which was exchanged for a sound 
possessing a more definite musical character, 














MISCELLANEA. 


A Boar of officers has been sitting at Newport, Rhode 
Island, to decide upon a universal automobile torpedo for the 
United States Navy, according to the Naval and Military Record. 
At present Whitehead’s and Howell’s are used, the former pre- 
dominating at the ratio of about four to one. The Whitehead 
operating power is compressed air, while the Howell’s is energy 
stored in a fiy-wheel. 


THE entries in the implement section of the Royal 
Agricultural Society’s Show, to be held in Manchester in June next, 
closed last night, April lst. The judges of self-moving vehicles 
are Sir William Anderson, F.R.S., Mr. Bryan Donkin, and Mr. F. 
W. Webb, while the silver medal for miscellaneous implements will 
be awarded by Mr. B. Hippesley, Bath, and Mr. T. H. Thursfield, 
Much Wenlock, Salop. 


Tue new daily service of the “‘ Nord Express,” Train 
de Luxe, between Ostend and Berlin, will be inaugurated on the 
Ist of May. On Wednesday and Saturday in each week, the 
service will be extended to and from St. Petersburg, but the 
special steamer now leaving Ostend on Thursday at 1.20 p.m., on 
the arrival of the train from St. Petersburg, will after that date 
depart on Friday, and a supplementary special steamer will leave 
Ostend for Dover on each succeeding Monday. 


Bamgoo and bamboo wares constitute an important 
item in the miscellaneous export commerce of Japan. Bamboo for 
shipment abroad is grown in districts adjoining Kyoto and Osaka, 
and in Shikoku, and in Kyushiu, the varieties differing somewhat, 
according to localities. In Hiroshima the black and the spotted 
varieties grow; the former is produced in Kochi, also in many 
parts of Kyushiu. Bamboo grown in Yamaguchi, Oita, and 
Ehime belongs to the cheap varieties. The cultivation of black 
bamboo is carried on extensively in Kochi, where a tan—a quarter 
of an acre—of bamboo yields 30 to 60 yen per year. Bamboo is 
exported to most countries of Europe, and also to America and 
Australia. The bulk of the bamboo shipped from Kobe—from 
which place nine-tenths of the total are exported—goes to England, 
the varieties being black, spotted, and white. 


WE have received from Messrs. Head, Wrightson, and 
Co., Ltd., of Thornaby-on-Tees, an illustrated pamphlet descrip- 
tive of their Teesdale Ironworks, which has been re-printed from 
the pages of the Machinery Market. The pamphlet contains 
illustrations of some of the more important constructional work 
which this firm have carried out; notably, the railway bridge 
which spans the Thames at Putney, the blast furnaces at the 
Dowlais Iron Company’s works, the caisson for the Kotri bridge 
on the Kotri Rohri Railway, India, pithead gears for collieries, 
and other specialities. Commencing in a very small way in 1840, 
the Teesdale Works now covers an area of about sixteen acres, 
and the output of castings alone amounts to 1000 tons weekly. 
Quite recently a further addition has been made to the company’s 
resources by the acquisition of the Stockton Forge, covering six 
and a-half acres of ground at Stockton-on-Tees, 

THE Institution of Naval Architects have made 
arrangements to held an International Congress of Naval Archi- 
tects and Marine Engineers at the Imperial Institute in the course 
of the coming summer. The Prince of Wales has consented to 
act as honorary president of the congress, and will deliver the 
speech of welcome on the opening day. Invitations to take part 
in the congress have been sent to the Ministers of Marine of all 
the principal maritime powers of the world, to the French Associa- 
tion Technique Maritime, to the American Society of Naval 
Architects and Marine Engineers, A large and representative 
Reception Committee is in course of formation, and the Council 
are receiving every encouragement from H.R.H. the Prince of 
Wales, from the Government, the City of London, as well as from 
the shipbuilding and shipowning interests throughout the country. 
Nature says the exact date of the congress is not yet fixed, but 
the meetings will probably take place early in July. 

Wuart is to be known as a long-distance telescope 
has been adopted by the Admiralty for use in the Navy, and one of 
these instruments will be supplied to each sea-going battleship 
and cruiser, and to each vessel of smaller type commanded by an 
officer not below the rank of commander. This special telescope 
is only intended for use at sea on occasions when it is necessary to 
make out distant signals or objects, and as its size and weight 
necessitate its being used from a tripod, the Admiralty have 
directed that it is to be used in some suitable place where an all- 
round view can be obtained, and where the tripod supplied with it 
can stand firmly. In the case of flagships fitted with an after 
signal tower an additional telescope of this description will be 
supplied for the use of the admiral’s immediate staff. For several 
months experiments have been carried out in the flagships of the 
Channel and Mediterranean squadrons with the long-distance 
telescope. The results, however, were not regarded as satisfactory, 
as the magnifying process had been carried to such an extent as to 
obscure the vision. Itis claimed for the type now to be adopted 
that this difficulty has been overcome. The Naval and Military 
Record says that one great drawback against the use of the tripod 
is that it renders the telescope practically useless if the vessel is 
steaming fast, in consequence of the vibration of the ship. Up'to 
the present no alternative means of using the instrument has been 
suggested. 

THE annual general meeting of the Iron and General 
Metal Trades Section of the Chamber of Commerce of Liverpool 
was held, on Tuesday last, in the Board-room of the Chamber, 
Mr. J. Kirke Crooks, the retiring president of the section, 
presiding. After transacting the usual formal business, Mr. J. 
Kirke Crooks, having completed his term of office, vacated the 
chair in favour of the new president, Mr. Charles Lancaster. In 
the course of his inaugural address the President said that 
although the metal trades of this country had undergone consider- 
able vicissitudes during the past few years, and had before them 
keen and active competition in Germany and the United States of 
America, there was no reason yet for discouragement if only the 
manufacturers of Great Britain would endeavour to meet the new 
condition of things in the proper way. He referred to the extra- 
ordinary revolution in the cost of making steel in America, owing 
to the development of the ore districts round Lake Superior, in 
the north part of the United States, and to.Tennessee and Alabama, 
in the south, where iron ore containing 38 per cent. of metallic 
iron could be delivered to the furnaces at 3s. per ton, and where 
fuel was actually cheaper than it is in Great Britain. It was a 
fact that many statements which had been made as to the 
enormous strides in America in the pig iron and steel industries 
had been regarded with incredulity up to a comparatively recent 
date, but it was now known that they were only too well-founded, 
and that in all probability the cost of making steel had been 
permanently reduced to a figure undreamt of by steelmakers in 
this country during the prosperous times when Britain was 
practically controlling the steel and iron business of the world. It 
was nop said that in the early weeks of the present year nearly as 
many American steel rails had been sold to American railroads as 
were made in the whole of the United States in 1896. As to the 
price of these rails, it approximated about 25s. per ton less than 
the price ruling in this country. When it was remembered that 
American railroads were prepared to carry goods immense 
distances for rates unheard of in this country, the danger of com- 
petition in metals and coal became all the greater. Coals were 
brought between 400 and 500 miles from the interior to Newport 
News, Virginia, and delivered at that port f.o.b. at 7s. 6d. per ton, 
which amount included 3s, 4d. per ton, the price of the coal at 
the pit, the remainder being railway carriage. In all probability the 
price of steel and iron in the future would go up and down just as 
in the past. The maximum upward movement, however, would 
not be so high, while the downward point would be probably lower 
than formerly, 
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CARSHALTON MAIN DRAINAGE, 





Ir is some years since the scheme for a drainage of Car- 
shalton and its immediate neighbourhood was first contem- 
plated, and subsequently brought to the notice of the public. 
Similarly to the inhabitants of other local and suburban 
districts, the Carshaltonians for some time refused to acknow- 
ledge the necessity for sanitary measures of a character so 
drastic, entailing the construction of important drain- 
age works, and, as it was readily foreseen, the expenditure of 
a large sum of money in the shape of rates. The people did 
not want a new scheme, or, in fact, any scheme whatever. 


They were quite content to run in the time-honoured groove | 


which their fathers and ancestors had followed for ages, and 
to adhere to the ancien régime of the domestic cesspool and 
the domestic well being continued to be placed in friendly 
but contagious contiguity. More recently, however, better 
counsels began to prevail, and ultimately, with the assistance 
of the Urban District Council, a drainage scheme was proposed, 
discussed, and, after some opposition, definitely adopted and 
ordered to be carried out at the cost of the community. An 
alternative project, including the neighbouring town of 
Mitcham, was at one period under consideration, but finally 
abandoned in favour of the present, the execution of which 
was inaugurated on Monday last by the laying of the founda- 
tion stone. 

The site of the outfall works is about three-quarters of a 
mile from the town, a distance considerably less than that 
which is usually assigned to the location of sewage depdts 
with reference to centres of population. Some thirty acres 
have been acquired for the erection of the necessary buildings, 
including that of the pumping station, and for settling ponds, 
filtering beds, and all the other accessories indispensable to 
the proper and efficient installation of works of this character. 
It should be stated that the system adopted is a double one, 
embracing both the gravitation and the pumping principles. 
Carshalton, like the majority of suburban towns, which, 
while retaining the past, has also added the present, has 
been built on two distinct levels, so that only a portion of it 
can be adequately drained by gravitation. 
fore, to efiect the complete sewerage of the lower and remain- 


ing portions of the town and district, recourse must be had || 


to pumping, for which a maximum lift of about 50ft. has 
been provided. 
and pipes reach their destination, they will be treated both 
chemically and biologically. After being disinfected, clari- 


In order, there- | 


When the contents of the culverts, drains, | 


fied, and purified—for the process of clarification does not | 
necessarily include that of purification—the effluent will pass | 


into the river Wandle, adjacent to the outfall works. 


Mr. Baldwin Latham, M. Inst. C.E., is the engineer for | 


the works, and Mr. William Cunliffe, of Kingston, who has 
recently completed similar works at Sutton, is the contractor. 
The total cost of the undertaking will amount to about 
£50,000, and a couple of years are allowed for the accom. 
plishment of the task. 








Tue great railway bridge on the Siberian Railway 
across the Obi, will be finished about the middle of this month, and 
will at once be opened for through rail way traffic, 





LAWSON’S METALLIC PACKING. 





THE annexed engraving represents a sectional view of the 
above packing which is being introduced by the Beaconsfield 
Engineering Company, Limited, Victoria-street, Manchester, 
who claim for it amongst other advantages, fewer working 
parts than those possessed by other well-known packings, and 
that it accommodates itself to any irregular movement of the 
rod, while remaining perfectly steam tight. The construction 
of the packing will be easily followed from the engraving, and 
it will be seen that there are no internal springs which are 
liable to become corroded, while any adjustment which may 
be rendered necessary is effected by the external springs with- 
out disturbing the packing. Another feature upon which 


stress is laid is that, owing to the special construction of this | 
It is claimed | 


packing, no soft material whatever is required. 
that as Magnolia anti-friction metal is the only metal in con- 





tact with the rod, the friction in working is reduced to a 


minimum. We understand that this form of packing has 


| been supplied to a number of well-known engine makers, who 
| have had it working for some time under conditions which 
| ensure its being thoroughly tested, and, so far, it has proved 


satisfactory. 








Mason COLLEGE ENGINEERING Soctety,—An excursion was 
made by the above society on Wednesday, March 24th, to the 
Earl of Dadley’s ironworks at Round Oak, where steel is manu- 
factured by theSiemens process. On the same evening a meeting was 
held at Mason College, when a paper was read by Mr. B. Stevene, 
BSc., on ‘*The Sewage Problem,” the president in the chair. 
Mr. Stevens spoke of the various methods of treating sewage, 
giving examples of systems now being adopted in England and 
elsewhere, including the pail, separate, precipitation, chemical, 
and electro-chemical treatment. The paper also dealt with 
settling and filtering, and concluded with the treatment by 
means of bacteria. 


THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The twenty-third Voluntary Pass Examination of 
candidates for the office of Municipal Engineers and Surveyors to 
District Councils, carried out by this Association, was held at the 
Institution of Civil Engineers, Great George-street, Westminster, on 
the 26th and 27th ult. Thirty-six candidates presented themselves 
forexamination. Theexaminers were :—I. for Engineering asapplied 
to Municipal Work, A. M. Fowler, M. Inst. C.E., Past President ; 
II. Building Construction, W. G. Laws, M. Inst. C.E., Past 
President; III. Sanita: Science, L. De Courcy Meade, 
M. Inst. C.E., Past President ; 1V, Public Health Law, C. Jones, 
M. Inst. C.E., Past President. Mr. Laws was the superintending 
examiner. ‘The next examination will be held in Birmingham on 
the Ist and 2nd October, applications for which must be received 
by the Secretary on or before the 5th September. 


LABORATORY USE OF ACETYLENE.—The following communication 
has been addressed to Nature by Mr. A. E. Munby, of the Labora- 
tory, Felsted School, Essex:—‘‘ In your issue of September 3rd, 
1896, appeared a short letter stating that acetylene was in use in 
our laboratory for blow-pipe work, and further stating that we 
hoped to introduce the gas on to the benches, From one or two 


| inquiries received since then, it would seem that the fact of our 


now having succeeded in doing this will be of interest, as, indeed, 
it should be to any one possessing or contemplating the erection of 
a laboratory in the country where ordinary gas is costly or not 
obtainable. We use an ordinary Bunsen of special dimensions, 
the aperture of the jet being very small, and the tube—also of 
small diameter—is provided with a cap to protect the burner from 
dust when not in use. The generator is a modified form of one of 
those at present in the market, and gives between 7in. and 8in. 
water pressure. With Gin. pressure a perfectly non-sooty flame 
of good size can be obtained, and a ‘quarter Bunsen flame’ under 
as little as 3hin. If turned lower than this, the flame becomes 
luminous, the draught becoming insufficient. The flame is steady, 
noiseless, and, unless turned too low, evinces no tendency to strike 
down, The consumption of gas averages one cubic foot per burner 
per hour. The flame es, of course, great heating power, 
one volume of acetylene being for practical a nearly twice 
as effective as one volume of ordinary gas. This means an immense 
saving of time in all heating operations, and in many cases, such 
as small fusions and simple glass-working operations, we are able 
altogether to dispense with the blow- pipe; the burner alone 
supplying quite sufficient heat. Our installation has only just come 
into use, but, so far, has given us no trouble, We have used an 
acetylene blow-pipe for nearly a year, and have had no difficulties. 
The cocks and general fittings should be thoroughly good ; any 
one who has not gone into the matter will be surprised to find 
what an indifferent article, as regards leakage, is the average gas- 
cock. It will be found that the cocks tend to work stiff, probably 
on account of the absorption of the acetylene by the lubricant, 
and it is much to be desired that the question of the most suitable 
lubricant should be investigated.” 














ApriL 2, 1897. 
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MALTA ELECTRICITY SUPPLY. 


Tur electricity supply works which have been undertaken 
by the Government of Malta commenced supplying current 
on December Ist, 1896, and are interesting to engineers and | 
members of local authorities, in that the Government have 
not only provided machinery and mains for supplying private 
consumers, but have dispensed at the outset with gas lighting 
in the public streets and squares, for which they have substi- 
tuted incandescent and arc lamps. 

The electricity works are equipped with machinery capable 
of dealing with 375 kilowatts, and of this the public lighting 
alone requires 124 kilowatts; so that with private consump- 
tion, which includes the Governor's palace and several of the 
War Department buildings, the works may be considered to 
have started with a paying load. 

In setting about the business the Government consulted 
Mr. W. H. Preece, C.B., F.R.S., and he, assisted by his son, 
Mr. A. H. Preece, drew up a scheme upon which tenders 
were invited, when that of the Brush Electrical Engineering 
Company was selected. The distribution of electricity 
is effected by low-tension alternating currents with 
transformer fed by high-tension feeder mains running from 
the generating station to various points in the towns. This 
system was adopted, in the first place, because it gives absolute 
safety to the users of the current; and, secondiy, because it 
is possible to send the current through long feeders with but 
a small loss of power. 

In Malta long distances have to be got over, the longest 
feeder being that to the Three Cities, a distance of 5000 yards 
from the generating station to the first chamber. The towns 
of Valetta and Floriana being intersected throughout with 
subways, advantage was taken to lay the cables in them as 
far as possible. The generating station is situated on the 
Marina, adjoining the Custom-house, and comprises an 
engine-room 109ft. by 26ft., and a boiler and condenser room 
109ft. by 25ft.; excellent coal stores and water tanks are pro- 
vided, and ample room is provided for extensions both to the 
engine and boiler department. The work of arranging the 
building has been in the hands of Mr. Gatt, C.E., the Govern- 
ment engineeer. The following detailed description of the 
works may be of interest :— 

Boilers.— Steam is supplied to the first instalment of plant 
from three Babcock and Wilcox water-tube boilers, each 
capable of evaporating 6000 1b. of water per hour, at a work- 
ing pressure of 1501b. per square inch. The heating surface 
of each is 1827 square feet, and the grate area 33} square feet. 
The drums are 48in. in diameter by 23ft. Tin. long, and are 
each provided with two safety valves, one non-return steam 
valve, one steam stop valve, duplicate feed and check valves, 
and all the latest improvements in water gauges, &c. Soot- 
cleaning apparatus is fitted to each by means of which sooty 
deposits are blown off the tubes. A ladder and gangway 
across the top of the boiler are provided, and the brickwork 
fronts are finished off with buff and white glazed bricks. The 
boilers are fired by hand. ae 7) vif. & 

Steam and exhaust pipes.—The main steam pipe, which is 
of wrought iron Gin. in diameter, is in the ring form, with 
valves so arranged that any portion of the ring may be easily 
isolated without interfering with the working of the engines. 
Copper expansion bends are employed where necessary. The 
valves are of the parallel slide type. Water separators, 
drained by Geipel’s patent steam traps, are provided in the 
main steam ring, as well as on each engine. The exhaust 
piping, which is of cast iron, and ranges from 12in. in 
diameter downwards, is arranged to either open into the 
condenser or direct to atmosphere, as may be desired. 
There is an automatic relief valve on the pipe, which opens 
the exhaust to the atmosphere in the event of stoppage of 
the condensing plant, and there is also a valve for shutting 
off the condenser when necessary. All the steam piping is 
covered with magnesia sectional non-conducting covering. 

The boiler feeding arrangements consist of one duplex feed 
pump, 6in. by 4in. by 6in. stroke, and two injectors—one 
spare—each capable of delivering 3000 gallons of water per 
hour. They are arranged to supply the boilers direct from 
the town mains, or from a galvanised wrought iron tank, the 
latter being heated by the exhaust steam from the feed pump. 
The feed pipes, which are of galvanised wrought iron, are also 
on the ring system, with suitable valves for isolating any 
section; and this piping is also covered with magnesia 
sectional non-conducting material. 

Condensing plant.—The exhaust steam is condensed by a 
Ledward patent ejector condenser, capable of dealing with 
600 indicated horse-power. The cooling water, which is 
obtained from the sea, is supplied by two centrifugal pumps, 
each capable of delivering 35,000 gallons of water per hour, 
one being coupled direct to the shaft of the Brush Gin. by 
vin, vertical engine, the other being driven by means of belt- 
ing and an alternate current motor. 
transformer, 2000 to 100 volts, supplies current to the motor, 


Alternator Armature 


and there is a switchboard with ammeter and high and low 
tension switches and fuses for controlling it. The cooling 

















LAMP-PO8ST 


A Mordey-Victoria | water is takenfromadeepsump, into which thesea-water flows. | specially-designed lock-up cast iron switch fuse box, fixed on 
There are fiv: main engines, three being of 166 indicated | the consumer's premises. 


| enclosed in porcelain handles. 


horse-power, and having cylinders 11jin. by 20in. by 12in. 
stroke, and running at 231 revolutions per minute; one of 
84 indicated horse-power, with cylinder 8}in. by 15in. by 84in. 
stroke, and running at 273 revolutions per minute; and one 
| of 40 indicated horse-power, with cylinder 74in. by 12}in. by 
| Tin. stroke, and running at 300 revolutions per minute. The 
| high-pressure cylinders are provided with piston valves, and 
the low-pressure with ordinary slide valves. 

Steam is controlled by highly sensitive fly-wheel governors, 
and Hackworth gear is provided for varying the low-pressure 
cut-off whilst running. Raworth patent flexible couplings 
are used for coupling the engines direct to their respective 
alternators. 

There are five alternators of the well-known Mordey- Victoria 
type. Three of them have an output of 100 kilowatts each, 
and the other two 50 and 25 kilowatts respectively. The 
armatures are stationary, as usual in this type, while the 
field magnets revolve. They generate current at a pressure 
of 2000 volts. These alternators work perfectly in parallel 
with each other irrespective of size. The lubrication is auto- 
matic, being effected by small pumps which keep up a con- 
stant circulation of oil. 

The exciters, four in number, consist of two compound 
wound Brush-Falcon two-pole dynamos, each having an out- 
put of 12,000 watts, and coupled direct to Brush compound 
tandem engines 6in. by 10in. by Sin. stroke, upon one bed plate, 
and two small exciters are coupled directly to the 50 and 25 
kilowatt alternator shafts, so that the day load plants have 
each their own exciter. 

The 12 kilowatt exciters are each capable of exciting 


| all the alternators running at one time, so that ample pro- 


vision is made as regards safety, and meeting both full and 
day load requirements economically. The main switchboard 
consists of the following separate slate panels. Two exciters, 
one synchroniser, five alternators, and six circuits, mounted 
together in a handsome polished teak frame, and standing in 
one corner of the engine-room upon a raised platform. Two 
sets of omnibus bars are arranged at the back of the board, so 
that any alternator can be put either singly or in parallel on 
eitherset of omnibus bars. 

The high-tension switches throughout are of the Brush 
quick-action trigger type, with. mechanical make and releas- 
ing gear, and the high-tension fuses are of the Bates pattern 
The low-tension switches are 

of the Brush-Chopper type. Suitable measuring instruments 
are provided on each panel, and the whole station is regulated 
by the rheostats which control the exciters. Each alternator 
is also provided with a resistance for compensating the change 
in resistance in the field circuits due to temperature varia- 
tions. 

There are two small panels—placed underneath the 50 and 
25 kilowatt alternator panels — containing instruments, 
switches, fuses, and regulating resistances for the two small 
direct coupled exciters. Ample provision has been made on 
the board for extensions. 

The engine-room is spanned by a 10-ton travelling crane, 
with hoisting, cross travelling, and longitudinal travelling 
motions, all worked by hand ropes from the floor level. For 
light loads up to five tons the return block may be removed 
and the single chain used, the free end being provided with a 
five-ton swivel hook. 

Distribution.—The current is carried from the generating 
station on the Marina to Valetta, Floriana, and Three Cities 

| by means of concentric high-tension feeders insulated with 
specially-treated paper, lead covered and armoured and laid 
direct in the ground, or drawn through the numerous subways 
which exist throughout Valetta and Floriana. These feeders 
have a section of ‘1 square inch as far as the Three Cities, a 
distance of 5000 yards; :063 to Valetta, and -035 to Floriana, 
and terminate at the principal sub-chambers. From thence 
high-tension distributors, insulated and protected in a similar 
way to the feeders, but varying in size from 7/14 to 7/20, are 
taken to the sub-chambers, which are placed at convenient 
centres for distribution. Special high - tension isolating 
switches, enclosed in cast iron boxes, are fixed at convenient 
points, and Geipel patent high-tension joint boxes are used 


| for jointing; the joints, being mechanical, are easily made, 


and may be inspected by removing the cover. Each high- 
tension feeder contains specially-insulated pilot wires, and 
these are connected through highly-insulated plugs to an 
electro-static voltmeter on the main switchboard, thus 
enabling the station attendant to readily ascertain the pres- 
sure at the feeding points. The low-tension distributing 
mains consist of -180, -154,and -077 square inches concentric 
cables, insulated with specially-prepared paper-lead, covered 
and armoured with steel, similar to the high-tension feeders. 


|The house service connections are made with vulcanised 


| rubber concentric cable drawn through galvanised wrought 


| iron pipes. The joints are made with Geipel patent joint 
| boxes, and the cable terminates in the Brush Company’s 
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LETTERS TO THE EDITOR. 


do not hold ourselves responsible for the opinions ey our 


correspondents. ) 


DYNAMICAL TERMINOLOGY. 


crx, —This discussion will remain of the nature of an academical 
battle of long bowls, so long as Dynamics is considered a game of 
Literal Calculus or Algebra, in which certain letters ¢, 8, v, a, 9, M, 
W, F, are moved about like pawns (not counters) on a chess-board ; 

nd now Dr. Lodge proposes to add some new moves in the game, 
b introducing a chemical flavour to the notation, using, for 
p Pea the pawn My, in which g is taken variously as 1, 32, 9 81, 
Osi A : . according to some mysterious unexplained rules, 
But the engineer must come to close quarters, and bring the 
issue to a practical conclusion; and these letters must represent 
definite counters or numbers in his mind for the formulas to be of 
any use to him. — E , ; 

fake the British engineer ; he thinks in foot-pound-second 
units, and always in gravitation measure of force; he takes a 
jump of metal, a standard pound weight, and uses the attrac- 
{ion of the earth on this weight as his unit of force, which he calls 
the force of a pound. He does not call this force the pound 
weight, the pound weight is the lump of metai, without which the 
force would not exist. ; 

Now, to connect weights and the forces which move or stop them, 
he must theorise a little, and this can be done in less than two or 
three chapters. According to the definition of his pound force, 
and Galileo’s laws of falling bodies, the pound weight attracted by 
the earth with a pound force, if free to move, acquires a velocity y 
2) feet per second in one second, and a velocity 7¢ f/s in / seconds. 
So also a weight of W lb., attracted by the earth with a 
force of W pounds, will in falling acquire the same velocity— 
1 f'sin¢seconds. Galileo proved this, in opposition to Aristotle’s 
dictum, by splitting up the W paar weight into W pound 
weights, and letting the pieces all fall together, when they will 
fall exactly as if connected. ia 

But now, suppose the W pounds (or tons) is mounted on (light) 
wheels on a level railway, and pulled or pushed by a force of 
F pounds (or tons); accor ing to Newton’s Second Law of Motion, 
the velocity acquired in ¢ seconds will be diluted from g ¢ f/s to 


(We 





: 
3 


W gt ft/s; 
denoting this velocity by v, and supposing the body to start from 
rest, 
F 
‘= SWE ae 8 ewe ee ee 
° w? ’ ’ ( ) 


but if the body makes a flying start, with velocity V f/s, then the 
additional velocity after ¢ seconds, 


. F 4 
y-V= W OR Hee « (2) 
If the body advances s feet in the ¢ ceconds, its average velocity 


is *; denoting this average velocity by U, then since the 
t 


velocity grows uniformly with the time, U must be the arithmetic 
means of the initial velocity V and the final velocity v, or 


8 2 


(e+ V)=U= 3 (3) 
§> that, multiplying (2) and (3), 
4 v2 - bV0= gs (4) 
It is usual to write this equation in the form— 
we wv». 1 
- =Fs.... (5) 
29 29 


and to call it the equation of Eaergy or Work ; because the pro- 
pelling force F, pounds or tons, actirg thrcugh s feet, does F s 


foot-pounds or foot-tons of work, while . “2 represents the kinetic 
g 


energy or stored-up work in the body, also in foot-pounds or 
foot-tons, 
 jnation (2) can also be transformed into— 
Wv_ WV 
g g 
This is called the equation of Momentum ; and now, by analogy 
with F s for work, it is useful to call F ¢ the impulse, and to 


We the 
J 


(6) 


wPes 6 & es 


measure it in second-pounds or second-tons ; and to call 


momentum, also measured in second-pounds or second-tons ; and 
here are all the formulas required in linear dynamics, such as the 
motion of a shot in a smooth-bore gun, or of a train on a straight 
railway, where the body advances without turning. 

Dr. Lodge says the engineer knows nothing about acceleration ; 
the demonstrations above show that he can get on without it so 
far. But your correspondent, Mr. Harrison, is mistaken in 
thinking that dynamics can get on with only one of the two prin- 
ciples, of energy in (5), or momentum in (6); both are essential in 
the treatment of dynamical phenomena; thus in the case which he 
cites of the cannon ball imbedded in a railway truck, the energy 
which has disappeared has been used up practically in the pene- 
tration of the truck; and from an examination of the length of 
the hole made by the shot, it is easy toinfer the average resistance 
of the substance of the truck. 

Looking back at equations (5) and (6), W is seen qualified by a 
denominator g ; this was a blemish in the eyes of the algebraists, 
as wasting a line in writing and printing. To avoid this they re- 


placed ; by a single letter, M, and called this the mass or inertia. 


Here is the source of all the confusion in dynamics which rules to 
the present day. 


The relation M = , and its equivalent W = My, originally merely 


a lazy device of algebra, is now-a-days exalted by Dr. Lodge and 
his school into a profound dynamical principle, insomuch that 
good old W is to disappear, and Mg, with a sort of chemico- 
algebraical interpretation, is to take its place. Confusion now sets 
in when the so-called absolute units are introduced. 

With gravitation units the engineer knows that M, when it 
occurs, Means sO many y pounds or tons, so that it must be multi- 
plied by y to turn into pounds or tons. It seems strange; how- 
ever, it works out right. 

But with absolute units M is measured in pounds or tons, so that 
M = W, and he has to put g = lin Dr. Lodge’s chemical formula; 
bat, if at the same time he puts g = 1 in formulas (5) and (6), he 
will run great risk of error. 

Tam no opponent of absolute measure in its proper place, re- 
stricted to recording electrical and astronomical results in the 
Metric s stem of units. But the introduction of the poundal into 
the British system of units has caused only mischief and confusion ; 
and I feel much indebted to Professor T. W. Wright for first lift- 
lng up his voice against the poundal in his Mechanics. 

_ The poundal is a mere fiction ; there is no instrument in existence 
for measuring it directly with any pretence to precision. Physicists 
in their laboratories, as well as engineers and electricians in their 
works, make their foree measurements in gravitation units, the 
only method susceptible of accuracy ; those who wish to record 
their results in absolute measure can do so at the end by the 
fehmetical operation of multiplying by the local g, a8 given by 
the beats of a pendulum. But which of the two or three g’s in 
existence is the correct one to use our teachers do not condescend 
to enlighten us, A. G, GREENHILL, 

Artillery College, Woolwich, March 30th. 





Sir,—Is ‘‘Loibnitian” one of those who 7 noexperiments? Dr. 


Lodge's statement is absolutely correct, and is quite easily verified 





by experiment, and a very pretty one it makes, though a catapult 
is perhaps more generally convenient than a gun. ‘A Pounder,” 
surely, has fallen into the fallacy of generalising from a single 
instance—what does he make of a ram, with a static pressure of 
100 lb., and a valve weighing 7 1b., in a ram also old and at work, 
maker’s name Easton and Anderson? Between ‘‘ Leibnitian” and 
‘* A Pounder,” it seems likely that the determination of the value 
of facts in terms of bushels of theory will be difficult. 
London, March 29th, W.A.S. B. 





ENGINE-ROOM ARTIFICERS. 


Sin,—I think you were very rough on the engine-room artificer in 
this week’s ENGINEER (p. 325), and also think that if you knew the 
full facts you would not have spoken exactly that way. You say 
that he is of meagre attainments, &c.; but no matter how difficult 
or awkward the job, Tiffy has to do it. Stripy does the looking 
on, the talking, occasionally holding a pair of callipers. Tiffy does 
all the work, Stripy has all the credit, is ‘‘ favourably mentioned” 
as being a thoroughly scientific and indefatigable officer (promo- 
tion later), The fact is Tiffy is useful, Stripy is ornamental. I 
could tell you many anecdotes respecting the mechanical skill of 
some of the latter, What would you think if ordered to pack 
cylinder glands with sheet lead? This I done in Japan, 1883, and 
which blew within 50 miles in a heavy sea near Port Hamilton, 
you can guess what our engine-room was like. What of a chief 
who insisted that the bilge water in an iron ship would be hot, 
even when confronted with a thermometer’ His ‘‘social status” 
was all right as he is now chief of one of our largest battleships, 
but I tot it up that the engineering abilities of a man that don’t 
know hot water from cold must be poorer than that successful gas- 
fitter you allude to. 

With respect the Blake’s explosion I wonder who the man was 
that didn’t know iron from brass but whose position qualified him 
to sign the papers passing the valve into Fy service, was it an 
E.R, A. Let it be who it may, his ignorance evidently cost 
poor Tiffy his life. How many engineers R. N. could make a 
ratchet brace or stocks and dies properly, the old test jobs for 
E, R. A.’s, and some oral exams, years ago were not to be sneezed 
at. I would freely give a sovereign for ycu as the editor of a 
powerful journal to do a commission as an E. R. A., eat the same 
food, draw the same pay, do the same work, and then see how 
the ‘‘ social status” part of the business would stand. I do not 
wish to rail against science, theories, position, &c., but I think 
they are pegs upon which a vast amount of absurdity is frequently 
hung, in fact Iam acquainted with engineers well up in mathe- 
matics, mensuration, algebra, chemistry, trigonometry, and all 
other things that cheer the heart of man, men that could run out 
lines of decimals and Greek characters which would reach half 
across my present engine-room, and have asked them why it was 
that a fire plug covered with water would come loose ona wet day 
especially, no one knew. I hope you will take my letter in good 
part, and see the drift of my meaning which is that though some 
few may be duffers, the majority are not so much worse than other 
people as this week’s ENGINEER makes the E. R. A.’s out to be. 

March 28th, ONCE A TIFFY. 





THE THWAITE STEEL FURNACE. 


Sir,—As long as your correspondent “ Vulcan” confines himself to 
argument he will be replied to. The only serious argument in his 
letter refers to the exposure of the lower checkers to heat. The 
inference of bis questions is intended to show that such exposure 
will be destructive to the checkers. It is quite certain, in the face 
of the questions raised r your correspondent, that he does not 
even know the cause of the collapse, and consequent blocking up 
of the checkers in the chambers of a Siemens furnace. 

When oxide of iron is brought into contact with silica at a fairly 
high temperature, silicate of iron is produced. This silicate of 
iron is highly fusible at ordinary recuperator chamber temperatures, 
and the upper courses become slowly fluxed, the fused material 
flows down through the checkers, gradually choking them up. 
The oxide of iron producing this mischief is carried in suspension 
with the gases ; besides this oxide, particles of slag are also carried 
along, and produce in a more or less destructive degree the corro- 
sive effects of the oxide of iron. When the charge is of a basic 
character, the effect of lime dust in contact with silica is even more 
marked than with oxide of iron. 

Now, the overhead chamber arrangement of the Thwaite 
furnace to a very great extent, if not entirely, overcomes this 
difficulty ; the suspended solid particles may go down through 
ports into the checkers of a Siemens furnace, but they have not 
the same tendency to ascend ; but even if there is the least ten- 
dency to flux, the fused matter simply falls into the mixing 
chamber of the Thwaite furnace, and does not block up the 
checkers, nor in the least degree interfere with its working action. 
This fact alone constitutes a complete justification of the over- 
head chamber arrangement of the Thwaite furnace. Again, it is 
not uncommon for the metal to break through the hearth and 
corrode its way into the underfloor chambers of Siemens furnaces ; 
but neither water nor fluid metal will flow, by gravity, in an 
upward direction, and any metal down-breaking through the 
hearth of a Thwaite furnace does no particular damage. The 
troubles of flooded foundations do not affect the Thwaite over- 
head chamber arrangement, whereas subsoil water has been known 
to enter the underfloor chambers with most serious results. 

The heat rising from the underfloor chambers of the Siemens 
furnace makes the steel smelter’s lot anything but a happy one ; in 
the Thwaite furnace the arduousness of the smelter’s labour is very 
much reduced. 

The fact that the Thwaite furnace is worked under plenum 
compels the air on its entrance into the chamber to come into 
contact with every inch of checker surface, so that the final 
temperature of the chamber is very low ; indeed, the fact that a 
naked steel chimney can be placed in immediate contiguity to the 
outlet from the furnace is itself sufficient proof of the lowness of 
the final temperature. 

Your anonymous correspondent does not understand either the 
design or the working operations of the furnace, otherwise the 
above indisputable advantages of the overhead chamber arrange- 
ment of the Thwaite furnace would have been self-evident to him. 
But even if the chambers were placed below the hearth, the 
Thwaite furnace is still fundamentally different from the Siemens 
furnace, The Thwaite furnace may be considered to be an appli- 
cation for metallurgical purposes of the recuperation, or heat 
restoration principle, introduced in the early part of the century 
by the Rev. Mr. Stirling. It may interest ‘‘ Vulcan” to know that 
Stirling was a Britisher, and not ‘‘ made in Germany.” 

Leyton, March 29th. HoRACE ALLEN, 





HYDRAULIC RAMS. 


Str,—I have read with interest and some amusement the various 
letters which have appeared in your recent issues, and had no 
thought of entering the arena until reading Mr. Anderson’s last 
contribution, when it occurred to me that a word or two might be 
ventured by way of a proposition. I may say at the outset that I 
have inherited certain data on this still obscure science, extending 
over a period embracing a full quarter of a century’s practice. I 
do not think it would be right to presume upon your valuable 
space, so kindly given for the discussion of scientific subjects, by 
noticing ‘‘A Pounder’s” remarks, who calls water an inelastic 
fluid ; who attempts to demonstrate science by reference to an 
antiquated mechanical abortion where the adoption of a second 
blunder is required to counteract the firstone. But whena gentle- 
man in the position of Mr. Anderson talks with complacency of 
the achievement of 44 per cent. of duty being gained at a head of 
forty-six times the fall, I thought it might not be amiss to ask you 
for a little space to discuss the subject in its most important aspect, 











at least as regards the principles involved by the action of the 
motor under consideration. 

Reference has been made to the formule of Rankine, Eytel- 
wein, and others, who have produced beautifully graduated tables 
of percentages, the only demerit of which is that not one of them 
is'true. Even the writer of the article in question, in the ‘‘ Ency- 
clopedia Britannica ” supports ‘‘ A Pounder” in his view as to the 
weight of the escape valve, and Molesworth’s last edition gives us 
a table of efficiency ranging from 75 per cent. at four times the 
fall to 10 per cent. at twenty-five times the fall, which, with due 
reverence and respect to the editor of this excellent handbook, to 
which every student of hanical sci owes an imperishable 
debt, is simply nonsense. - 

The proposition I would urge consideration of is:—Why this 
excessive diminution of duty with reference to the development of 
energy under high-pressure by this apparatus more than any other ’ 
Energy effects the same result—work—whatever be the method of 
its application ; but due care must be taken to prevent its dissipa- 
tion, Mr. Anderson is sure that 82 per cent. can only be got at a 
ratio of 5to 1. He might see a simple machine of this kind giving 
85 per cent. of duty at a ratio of 40 to 1 not twenty miles 
from Waterloo Station; and there are many more giving equal 
results, I give here the conditions of the case cited: Fall, 
4ft. 2in.; height, 168ft.; quantity wasted, 49°74 gallons per minute ; 
quantity lifted, 1-07 gallons per minute 

a 1°07 168 _ 
49°74+1-07 4:16 — 

I may point out that often in these calculations the quantity 
lifted is not charged to power ; but this is not correct, as its effect 
is a gain, and therefore its value must be charged. 

Mr. Anderson admits that the same machine would not suit for 
all circumstances. No, certainly not. I have before me the 
details of work done ranging, as regards supply water, from 0°66 
gallons per minute to 400 gallons per minute, the diameters of the 
motors and driving pipes being jin. and 12in. respectively; the 
smaller giving 81 per cent. of duty, at a height of 45ft.—and the 
larger raising 80 gallons per minute to 140ft., with a still higher 
percentage of duty. Not re will the same machine not suit all 
een but it might be said that not one will suit two 

aces. 

: In describing experiments no proper details are ever given of 
the arrangements. It is not scientific to fix a machine and test it 
at different heights of discharge, and call that experiments at such 
given heights. Every separate height should be treated as a 
separate problem, and the fixing altered accordingly. Not only 
will the same machine not suit all domiemn~aat by this I do 
not only mean merely the casting containing the valves, to the 
upper one of which the air vessel is attached, improperly called 
the ram—I mean the apparatus as a whole extending from the 
driving tank to the air vessel; but the valves must be carefully 
proportioned each to the other with due regard to lift and area, 
and very important factors they are; and there are others in- 
volving equal care before results can be obtained such as those 
mentioned above, or as shown by my father in your issue of 28th 
January, 1876, the most important of which is still in operation 
and giving equal results, JOHN W. FYFE. 

March 29th. 





85. 


Sir,—Before a very interesting discussion closes, let me express 
a desire that some of your able correspondents will tell us what are 
the sources of waste in the hydraulicram. This isa matter on 
which they are all curiously silent. My reason for asking is that 
the literature of the subject is practically worthless. Who, for 
example, can get anything worth having out of the article on the 
subject in the ‘‘ Encyclopedia Britannica ?” 

Why, may I ask, should there 
be so great a loss of power when 
the lift is high ? e water in 
the drive pipe does not know 
whether the itt is high or not. 

One source of waste seems to 
me to be obvious and avoidable. 
Why is the beating valve made 
to strike upward? A considerable 
body of water has to be lifted 
at every stroke, and scattered 
about. Ifthe delivery took place 
in the direct line of the drive 

ipe, the valve being forced open 

y ® spring, much would be 
saved in this way. I sketch my 
notion of what the ram might be. 
Here A is the lower end of the 
drive pipe, B is the beating valves 
and C a spring. 

But, furthermore, why should not advantage be taken of the 
water which has passed the beating valve? The beating valve 
might be placed at mid-length of the drive pipe, and the suction 
action of the lower end of the pipe might be utilised, just as the 
tail piece is utilised in drowned turbines. 

Nothing like the most has been made, commercially, of the 
hydraulic ram, which is unequalled in its merits for supplying 
moderate quantities of water at next to no cost after the very 
moderate capital sum has been spent. H. JaMEs, 

Chiswick, March 29th, 











MOMENT OF RESISTANCE. 

Srr,—My last letter on this subject admits of criticism, and in 
case you should receive any such, permit me still to further explain 
myself. 

I express the opinion that reliable calculations could be made if 
the position of the neutral axis could be fixed with approximate 
accuracy, and it would be a fair inference from the context that 
I allude to the use of moments of inertia as the means of obtaining 
this desirable result. Well, I may say, I had some faith in the 
principles of inertia, and gave them the benefit of a doubt in 
passing ; but, so faras I am myself concerned, such calculations 
as I have made on this subject have all been based on the simple 
principle of moments about a point, and it was from results so 
obtained that I came to the belief above mentioned. 


CHARLES L, SMITH, 
16, Nelson-road, Southsea, March 31st. 





Str,—If the gentlemen who are discussing this question in your 
correspondence columns will consult a small book published by 
Messrs. E. and F, N. Spon nearly twenty-five years ago, entitled 
‘* Loads and Deflections of Solid Beams and Girders,” written by 
myself, they will find formulas expressed in terms of the experi- 
mental tensile and breaking stresses, and the moduli of elasticity, 
which give calculated breaking loads equal to the experimentally 
determined breaking loads, and a great deal more instruction on 
the subject of beams, not taught by professors of engineering. 

March 29th. WILLIAM DoNALDSON, 


(For continuation of Letters see page 352.) 








RecENT returns show that the salt trade, which was 
until recently confined to Cheshire, is largely being transferred to 
Middlesbrough, Gloucester, and Fleetwood, with the resuit that 
Winsford and Moulton are suffering intensely, says the Chemical 
Trades Journal. February exports were 1700 tons less than the 
corresponding month, and while Gloucester shipments have in- 
creased 5000 tons, Liverpool, Runcorn, and the Ship Canal exported 
4000 tons less. The coastwise trade has improved, but Cheshire 
has fallen off nearly 3000 tons. Sincs the year opened 9000 tons 
less than in the corresponding period have been shipped from all 
parts, Cheshire has lost 11,900 tons 
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R. C. anp Sons, Lrp.—Messrs. Perry and Co., Limited, Birmingham, or 

Mr. Hans Renold, Green-lane, Manchester. 
L. R. (Hounslow).—See Berly’s ‘“‘ Universal Electrical Directory.” You 

can consult it at the Patent-office Free Library, Southampton- 

buildings. 
W. J. F. anp Co.—{1) If the vehicle be under three tons in weight 
unladen, it is within the Act. (2) If this vehicle isto draw another, 
the two together must not exceed four tons in weight unladen. 

A. H.—We have received your samples. Cement will not stand 
heating to a high temperature, but a cement floor or wall will prevent 4 
fire spreading, and so far is fire-proof and useful, but the floor or the 
wall will not be as good after the fire as they were before it. 
A. G.—We cannot name any good technical Portuguese dictionary. We 
doubt that there is one. The Birkbeck Institution, Breams-buildings, 
Fetter-lane, publish a number of dictionaries, one of which might suit 
you. ‘Tolhausen’s ‘Technological Dictionary,” English, German, and 
French, is the standard work of the kind. It is published by Messrs. 
Sampson Low, London. 
. S. W. (Montreal).—Dozens of patents have been secured for making 
what is known as patent fuel. It would be impossible to say whether 
any process is or is not an infringement without knowing the details. 
There are two general systems in use. According to one small c 
crushed or ground to a coarse powder, mixed in a pug mill with enough 
gas tar or pitch to make a stiff paste, and the whole moulded into 
blocks in a species of brick-moulding machine. According to the 
second system the coal dust is mixed with some starch stuff or farina, 
such as can be obtained by boiling down damaged rice, so as to make 
paste. The briquettes made with pitch tend to produce much emoke, 
while those made with farina and Welsh coal are smokeless. 
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INQUIRIES. 


CASK-MAKING MACHINERY. 

Sir,—We shall be glad if the manufacturers of cask-making machinery 

will kindly send their illustrated priced catalogues addressed to us in 

your care. Casks. 
March 31st. 








MEETINGS NEXT WEEK, 


South STAFFORDSHIRE InsTITUTE OF IRon AND Sree Works 
Manacers.—Saturday, April 10th, at 7 p.m.: Paper to be read, ‘‘ Acety- 
lene,” by Mr H. Le Neve Foster. 
Tae InsTiTUTION OF ELEecTRICAL ENGINEERS.—Thursday, April sth, 
at 8 p.m.: Paper, ‘Recent Developments in Electric Traction 
Appliances,” by Mr. H. A. Baylor. 

CrysTaL PaLace. — Wednesday, April 7th, at 8 p.m.: Course of 
Victorian Era Lectures, “‘ Sixty Years of Railways and Locomotion,” by 
Mr. W. Worby Beaumont, M. Inst. C.E. 

Denpee INSTITUTE OF ARCHITECTURE, SCIENCE, AND ART.—Wednesday, 
April 7th, at 8 p.m.: Fourth Ordinary Meeting, when a few descriptive 
and critical remarks by the President and other gentlemen will be given 
on the drawings and testimonies of study to be exhibited. 

INSTITUTION OF NAVAL ARCHITECTS.—The Annual General Meetings of 
the Institution will be held in the hall of the Society of Arts, John- 
street, Adelphi (by kind permission of the Council), on Wednesday, 
April 7th, and two following days. Morning meetings at noon. Even- 
ing meeting on the 8th at 7 p.m. 

Society or Arts.—Monday, April 5th, at 4.80 p.m.: Cantor Lectures, 
* Alloys,” by Professor W. Chandler Roberts-Austen, C.B., F.R.S. Tues- 
day, April 6th, at 8 p.m : Foreign and Colonial Section, ‘‘ Recent Travels 
in Rhodesia and British Bechuanaland,” by Mr. C. E. pp. Wednes- 
day, April 7th, at 8 pm.: Paper, ‘‘ Dairy Produce and Milk Supply,” by 
Mr. M. J. Dunstan, M.A., F.R.S.E. 

Tue InstitvTION or Civi, Enorngrrs.—Tuesday, April 6th, at 
8 p.m.: Paper to be further discussed, ‘‘ Electric Lifts and Cranes,” by 
Mr. Henry W. Ravenshaw, Assoc. M. Inst. C.E. Paper to be read, time 
permitting, ‘‘The Blackwall Tunnel,” by Messrs. David Hay and Maurice 
Fitzmaurice, B.E., M.M. Inst. C.E. Friday, April 9th, at 8 pm. 
Students’ Meeting: Paper to be read, “Poole Harbour,” by Mr. Harold 
Berridge, Stud. Inst. C.E. 

Roya Inystirotion oF Great Britatn.—Tuesday, April 6th, at 
8 p.m.: Lecture XII, ‘‘ Animal Electricity,” by Professor A. D. Waller, 
M D., F.R.S. Thursday, April 8th, at 3 p.m.: Lecture IIL, ‘‘ The Rela- 
tion of Geology to History (Roman Britain),” by Professor W. Boyd 
Dawkins, M.A., F.R.S., F.S.A., F.G.8. Friday, April 9th, at 9 p.m.: 
Discourse, ‘‘The Limits of Audition,” by the Right. Hon. Lord 
Rayleigh, M.A., D.C.L., LL.D., F.R.S., M.R.I. Saturday, April 10th, 
at 3p.m.: Lecture VI., ‘‘ Electricity and Electrical Vibrations,” by the 
Right Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S., M.R.I. 








DEATHS. 

On the 25th March, at No. 2, Ainslie-place, Edinburgh, GzorcE MILLER 
CunnincuHaM, C.E., of Leithenhopes, Peeblesshire. 

On the 25th March, at his residence in Manchester, Francis Jonn 
Cross.ey, of the firm of Crossley Bros., Ltd. 

On the 29th March, at his residence, Highlea, Crumpsall, Manchester, 
WitiiaM Hunt, M. Inst. C.E., Chief Engineer to the Lancashire and 
Yorkshire Railway Company, in his fifty-fifth year. 
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OUR HORSELESS CARRIAGE COMPETITION 


THE entries for our Competition are now closed. For 
the information of our readers, we have to state that we 
have received 71 entries, distributed as follows:—In 
Class A 25 entries, in Class B 21, in Class C 15, in 
Class D 2, and in the ‘‘ Supplemental” Class 8. 
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MARINE PROPULSION IN THE PAST. 

In the year 1842, that is to say, fifty-five years ago, a 
sharp discussion took place between Mr. William Pole and 
a gentleman who wrote over the name “ Vulcan,” in the 
pages of the Civil Enginecr and Architects’ Journal, con- 
cerning the merits and demerits of certain types of 
marine engine. Who “ Vulcan” was we are quite unable 
to say. He appears to have understood his subject 
fairly well, and made a good fight, although even in those 
days Mr. Pole was no insignificant adversary. The con- 
troversy no longer possesses any practical interest. It 
turned on the comparative merits of the direct-acting and 
the side lever paddle engine, Mr. Pole standing up for 
the former and ‘‘ Vulcan” for the latter. We quote the 
discussion now for the sake of the curious light it throws 
on the position of marine engineering at or about the 
middle of the present century. We find, for instance, 


they claimed for their new type of direct-acting engines a 
remarkable economy. ‘The firm guaranteed a maximum 
consumption of 6:5 Ib. of good coal per horse-power per hour. 
‘‘ Vulcan” seems to have doubted that this was feasible, at 
all events with direct-acting engines. If this was considered 
a performance of which to be proud, what must have 
been the consumption with inferior machinery? We 
have no reason to think that Messrs. Seaward over or 
under-stated the facts. A consumption of 6} lb. of 
coal per horse per hour was a very good perform- 
ance for a marine engine in those days, judging by con- 
temporary records. Itis worth while to endeavour to 
discover the causes which brought about so enormous an 
expenditure of fuel. 

At the outset we are met by the difficulty that the 
words “‘ horse-power” seem to have been vsed in a very 
vague way. We are not quite sure, therefore, to what 
Messrs. Seaward’s statement refers. Marine engines in 
1842, and for many years subsequently, were rated at 
their nominal power. We have found it next to im- 
possible to find out what relation the nominal bore to the 
real or indicated horse-power in a general way. We 
believe we shall not be far from the truth if we say that 
the indicated power in those days seldom, if ever, exceeded 
the nominal power by two to one. Indeed, so long as 
the pressures were kept down to 51b. or so, the nominal 
and the real powers must have been nearly the same, 
save in special cases. We find H.M.S. Amphion, with 
engines of 300-horse power nominal, indicating on her 
trial trip 592-horse power; but the safety valve load 
was 10lb. Probably if we say that the indicated was 
twice the nominal we shall concede all that can be 
demanded for the engines of that day. It seems toler- 
ably clear, therefore, that Messrs. Seaward, when writing 
about the consumption of coal by their machinery, were 
referring to the indicated horse-power, and on that basis 
we must deal with the question. It is by no means as 
easy as it seems to be at first sight to give the true 
reasons for this enormous consumption. Indeed, the 
more fully we investigate the subject the greater does 
the difficulty apparently become. In the first place, 
there is no doubt that many land engines were doing 
better than much larger marine engines. Several years 
ago we ourselves indicated an old Boulton and Watt 
beam engine in a spinning mill. The engine indicated 
only 47-horse power ; worked at a pressure of 101b.; had 
the old, long D, hemp-packed slide valves, and a Cornish 
boiler. According to the coal bills submitted for our 
inspection, the engine was giving an indicated horse- 
power for a little over 4b. of good slack per hour. This 
is probably one-half the consumption of the average 
marine engine of fifty or sixty years ago. Nor does this 
extravagance in the use of fuel by the marine engine 
appear to have passed unnoticed. Various reasons have, 
indeed, been adduced to account for it. One is that the 
workmanship of the engines was bad; another that the 
firemen were grossly incompetent; another that the 
brineing of the boilers wasted a tremendous quantity of 


fuel. None of these is, we think, an adequate explana- 
tion. It is true that machine tools were not half a 


century ago what they are now. But, on the other 
hand, there were available some of the best workmen 
the world has ever seen. Indeed, no one who has had 
the opportunity of examining old marine engines by such 
men as the Maudslays or Penns can have any doubt on 
this subject. Although built at a period ten years later 
than that of which we write, the paddle engines of the 
Great Eastern, with four oscillating cylinders, 74in. 
diameter, and 14ft. stroke, were magnificent examples of 
mechanical engineering of the finest possible finish. 
Metallic pistons were in use, and there is no reason to 
think that there was any appreciable leakage. As for the 
art and mystery of firing, that seems to have been as 
well understood in those days as now. Itis easy to show 
that, although brineing caused a loss, it was not very 
serious. As a rule the water was not allowed to rise in 
density much above 3. This meant that about one- 
third of all the feed-water pumped into the boiler cold 
had to be blown out hot. A very simple calculation will 
show that this did not represent at the worst a loss of 
more than 6 or 8 per cent., and that was reduced in many 
vessels by making the outgoing hot water raise the tem- 
perature of the incoming feed. 

No doubt many of our readers will say that the true 
origin of the waste of fuel is to be sought in the low 
pressure and lack of expansive working. Yet it is not 
only possible to push this argument too far, but it seems 
to be invariably so pushed. The work which a pound of 
steam is capable of doing without expansion is not far 
from being the same for all pressures. We shall not be 
much wrong if we say that it is equivalent to about 
60,000 foot-pounds. If, then, we have a boiler pressure 
of 15 lb. above the atmosphere, and allow for clearance, 
we shall need about 383 Ib. of steam per horse per hour. 
But the engine cannot work on a perfect vacuum, con- 
sequently an allowance has to be made; but after this 
has been done we still find that about 37 lb. of steam 
should suffice to give an indicated horse-power per hour. 
A tremendous consumption, it is true, but not sufficient 
to account for 6°5 Ib. of coal per horse per hour. If 
the steam was cut off at three-quarter stroke its 
efficiency would be augmented in the ratio of 1:3 to 1, 
and the consumption of steam would drop to about 
28°5 lb. If the cut-off took place at half stroke the 
efficiency would be augmented in the ratio of 1°88 to 1, 
and the quantity of steam needed would fall to about 
20 lb. per horse per hour. At the latter rate, if a pound of 
coal produced 101b. of steam, we should have a horse- 
power for two pounds of coal, or about one-third of the 
actual consumption. 

Obviously just here we come in contact with the question 
of cylinder condensation. We know that because of 
initial condensation there must be more steam used than 
would be needed if we worked with a non-condensible 
fluid, or employed an absolutely non-conducting cylinder 
and piston. But the initial condensation ought, accord- 
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ture of steam with a total pressure of 30 lb. on the square 
inch is 250deg. Fah.; that of the condenser would be about 
140deg. Fah. The temperature range would therefore only 
be about 110deg. Fah., which is very moderate. It will be 
admitted, we think, that up to the present the true cause 
of the extravagant consumption of fuel has not been 
stated. We believe that it is in the boiler we must seek 
for the reason. Theoretically there is nothing about the 
engine to explain the enormous waste of coal. The land 
engine did not need it, and the land engine was not 
superior to the marine engine. There were, however, two 
prominent defects in the old type of marine boiler. One 
was that in a very short time, no matter how carefully 
brineing was conducted, the heating surfaces became in- 
crusted to an extent of which the modern sea-going engineer 
has no conception. There can be little doubt that whole 
voyages have been made with the furnace crowns nearly 
if not quite red hot. They did not come down because 
the pressure was so small. But the flues were in even 
worse condition than the furnaces. These last were scaled 
as often as possible; but the flues presented plenty of 
inaccessible places. Even if the surfaces had been 
kept in first-rate order, the flue boiler must have been 
wanting in economy. Salted up as it was most of its 
time, we shall overrate its performance if we say that 
it gave six pounds of steam for every pound of coal 
burned on its grates. But this is not all. No par- 
ticular care was taken to keep the water clean. There is 
excellent reason to believe that the old box boiler never 
supplied dry steam. The furnaces were crowded in, and 
little or no consideration was shown for circulation. 
It is not, we think, necessary in the present day to 
stop here to explain how fatal to economy is water in 
steam. That the old type of marine boiler did not supply 
dry steam is to a large extent—though perhaps indirectly 
—proved by the great benefit derived from fitting super- 
heaters. If we suppose that the steam was dry when it 
entered the superheater, the reduction in the consump- 
tion of fuel brought about by the apparatus would be 
inexplicable on theoretical grounds. Thus, for example, 
the P. and O. steamer Colombo had her consumption cut 
down from 52 tons per day to 48 tons by the use of a 
superheater. In the case of the Norman, a Union 
steamship, the superheater saved 23:5 per cent. In the 
P. and O. ship Ceylon the saving of coal was 32 per cent. 
Such economies are only to be explained on the theory 
that the boilers supplied wet steam before the super- 
heaters were fitted, and that they wasted a great deal of 
heat up the chimney. It is worthy of note in this 
connection that the advent of the surface condenser 
involved a great reduction in the consumption of coal, 
while pressures were still low, the engines not com- 
pounded, and the ratio of expansion seldom reaching two 
to one. No doubt the saving was due to augmented boiler 
efficiency. 

In the light of existing knowledge it seems strange 
that marine engineers of the highest reputation should 
have boasted of a consumption of fuel so enormous as 6 Ib. 
per horse per hour. But marine propulsion was a plant 
of slow growth, and the difficulties which lay in the way 
of its development were very serious. The marine 
engineer had to think of a hundred things at once, and to 
provide for contingencies previously undreamed of. It 
was of infinitely more importance that his engines and 
boilers should not break down than it was that they 
should be economical in fuel. Experience had to be 
acquired. Experiments involved not only a large outlay 
but serious risk, and the present position of marine 
engineering is due to the caution with which every step in 
advance has been made sure, and carefully consolidated 
before another was taken. Marine engineering is of slow 
growth, but so is the oak, for centuries the emblem 
of Britain’s naval supremacy. 


THE MANUFACTURE OF DIAMONDS. 


THE manufacture of diamonds has not yet reached the 
position of one of those important national industries 
which have to be safeguarded against the unprincipled in- 
roads of omnivorous Teutons; it is nevertheless much 
nearer becoming a possible handicraft of the future than 
when Jules Verne not many years ago wrote his romance 
of the artificial black diamond. It is, moreover, within 
the bounds of probability that before the hair of the 
younger generation shall have turned grey diamonds will 
be held of no more account than was silver in the days of 
King Solomon, and that the fairest of jewels shall be sold 
openly by the pound troy in the market place! It is one 
of the drawbacks to the progress of science that in its 
totally utilitarian march it overthrows many old and 
elegant prejudices, effaces many not unlovely emblems of 
ignorance, and by multiplying in its wanton prodigality 
things valued for their rarity, robs them of all extrinsic 
worth, so that perchance, in a few years, if science steps 
out now as fast as it has done at other times and on other 
occasions, we may hear that the intrinsic value of the 
Koh-i-noor is represented by a small pile of half crowns ; 
we may learn that telescopes for the future are to be 
fitted with real diamond object glasses; and that the 
repairs to the Crystal Palace are to be executed in panes 
of diamond, as that material is found on the whole more 
economical and durable than glass! 

On Monday last Prof. Roberts-Austen delivered, at the 
Society of Arts, before an audience far too meagre, the 
third of the four Cantor lectures on “ Alloys,” the par- 
ticular branch of the subject he had in hand being the 
alloys of iron and carbon. It is a subject he has already 
treated to a certain extent before the Institution of 
Mechanical Engineers, in that invaluable paper which 
we have reproduced practically in full. On Monday last 
he lead up skilfully to what, in dramatic language, we 
may call a climax, which it has not certainly been the 
lot of many to witness, namely, the manufacture of 
diamonds. The diamond is, or it is commonly asserted 
that it is, an exceedingly pure form of carbon. Under 
proper conditions carbon can be made to crystallise out, 
as it were, from alloys of carbon and iron. Photographs 


exhibiting the remarkable characteristic forms which such 


carbides take are now well known; reproductions from 
some will be found in Tak Enarnger for April 10th, 1896. 
Several such photographs were exhibited on the screen 
on Monday, and the various peculiar markings pointed 
out and named. Then were shown micro-photographs 
of manufactured diamonds! Rough and uncut, to the 
uninitiated they had nothing about them to signify their 
value. Eminent geologists and mineralogists have, how- 
ever, applied to these microscopically minute specks—of 
which the largest, after the many multiplications in 
apparent size received first from the microscope and then 
from the lantern, appeared no larger than a man’s head— 
the severest test, and state positively that they are true 
diamonds. An apparent deduction from one of Prof. 
Austin’s experiments suggests, however, that they must 
contain a fair percentage of iron, for he and others have 
shown that if a diamond be placed in contact with iron and 
heated to only a moderate temperature, not only does 
the diamond become absorbed, dissolved in part by the 
iron, but that it in turn receives a percentage of the 
metal. This, however, merely in passing, as it probably 
does not vitally affect the issue. The diamonds, such as 
those photographed, are to be found plentifully in gun 
steel, and presumably in all other high steels which have 
gone through the processes of hardening and tempering 
to which the steel of ordnance is subjected. Many of 
them are black, and an analogy in nature to them, which 
is made all the more remarkable by a peculiar character- 
istic, is found in those diamonds occasionally discovered 
in the presence of meteoric iron ; for just as the meteoric 
diamond, as we may call it, has an inconsiderate ten- 
dency to explode, and so ruin what little pecuniary value 
attaches to it, so the manufactured article has been 
observed to fly without known provocation into fragments, 
imitating on a microscopic scale the final catastrophe of 
Jules Verne’s novel. A splendid example of this was 
shown on the screen in the picture of the minute crumbs 
of an isolated diamond, which had originally been of 
comparatively large size, scattered widely over the field 
reproduced in the micro-photograph. 

The method of manufacturing white diamonds, which 
owes its origin to M. Moissan, is exceedingly simple. 
All that is required is a suitable crucible, an electric 
furnace, and a highly carburised iron. In the experi- 
ment as performed on Monday by Prof. Roberts-Austen, the 
iron was placed in a little pocket in a lump of refractory 
material, so supported over a vessel of water that it 
could be instantly inverted. On to the iron an electric 
arc was caused to play, and the iron melted down to 
a little pool. The crucible was then turned over 
suddenly, and the iron formed in the water a small 
nugget, which showed a grey, rather crystalline, fracture 
on being broken. The diamonds were not extracted at 
the lecture; the operation, however, is comparatively 
simple, consisting simply of dissolving away the iron 
matrix with suitable acids. 

He is awise prophet who knows before prophesying, 
and it is given to few to see the things that may be. 
One cannot, however, when brought face to face with 
astonishing facts accomplished, refrain from wondering 
and imagining what the issue may be. Imagination is 
not only a pleasing attribute in the scientist, but as 
many eminent men—and Tyndall the greatest of them— 
have expounded, is of great value to him. May we not 
then be sympathised with in imagining that some future 
giant of commerce, perhaps one of those magnificent 
crosses which the wedlock of technical education and 
commercial training shall bring forth, will discover some 
means of drawing these scattered atoms together, of 
agglomeratingthem, and producing diamond in useful quan- 
tities? All that is wanted is that some means of render- 
ing diamond liquid and re-solidifiable shall be discovered, 
and the thing isdone. Perhaps even that, if we may take 
Prof. Roberts-Austen’s conclusions on a long journey, is 
not necessary ; for, as he has demonstrated that there is 
flow between metals—and even, he hints, between stones 
—may we not find some day that there is flow between 
diamond and diamond? This seems a far flight of 
fancy, but in itself it is no wilder than that the 
sudden pressure produced by the rapid chilling of a 
carbonaceous iron under particular conditions should 
be sufficient to produce diamonds, which philosophers of 
old held were only made in the “ pre-primeval” days 
of this world’s history, when rock compressed between 
two half worlds oozed out through cracks, and hid itself 
in the dark recesses of mountains to which those of the 
present are but as the fragments of Prof. Roberts-Austen’s 
exploded diamond to its original size. Indeed, already 
future achievements seem foreshadowed, for it is stated 
that diamonds of the first water and an eighth of an inch 
in diameter have been manufactured. Itis worth noting 
that a belief is abroad that the peculiar hardness of 
certain steels is due to the presence of a great number 
of microscopically minute black diamonds, as much as, if 
not more, than to the ‘ cementite” which is generally 
credited with the useful quality. Such black diamond 
dust, which can be readily produced by acting on iron 
containing a high percentage of carbon, and then decom- 
posing the iron under pressure by sulphur, is known as 
carbonado, and has a limited field of usefulness for 
grinding purposes. 


AMERICAN LOCOMOTIVE PERFORMANCE. 


NOTWITHSTANDING a certain lack of coherence, Mr. 
Strong’s letter, which will be found on page 352, is a 
valuable contribution to the available stock of informa- 
tion concerning locomotive performance in the United 
States, and as such we commend it to the attention of 
our readers interested in railway transport. Mr. Strong 
has, we see with pleasure, taken our criticisms in good 
part, and he has supplied evidence which is apparently 
conclusive, that his engine has performed feats which we 
believe most railway men in this country have up to the 
present regarded as impossible. We shall come pre- 
sently to Mr. Strong’s explanation of the facts. But 
in the first place it is necessary to try to clear away 





some of the confusion with which Mr. Strong has invested 








our statements. We refer particularly to the fifth and 
sixth paragraphs of his letter. We gave, it will be 
remembered, figures showing that the draw-bar pull 
must have amounted to 13,200 Ib. for a train of 2009 tons, 
starting from rest and attaining a speed of 60 miles an 
hour. Mr. Strong asserts that in practice the dynamo. 
meter shows a different action. Those who have given 
any attention to acceleration will have understood that the 
required speed would be obtained by the stated pull, but 
that as soon as 60 miles an hour was attained the work of 
acceleration would be over, and a very much smaller py] 
would suffice to maintain a steady velocity of 60 miles an 
hour. But during the 1°86 minutes representing the 
period of acceleration, the pull could not have been legs 
than that we stated. Mr. Strong, it will be seen, aecepts 
our figures with qualification. He tells us that the 
dynamometer gives a pull of as much as 23,500 lb. endur. 
ing for a quarter to half a minute, and that it then drops 
back to about 1000 1b. per car. Mr. Strong has confused 
our statements regarding acceleration with the work to 
be done in maintaining the train at a high speed, which 
is quite a different thing. If our correspondent yi] 
refer back to our articles he will see that we have credited 
the American car with very little resistance indeed; ang 
that we have even argued that his engine could not haye 
exerted the horse-power he claimed for it, because the resist. 
ance of the train was not sufficiently great. Unfortunately, 
Mr. Strong is not definite enough to enable us to make 
much use of his figures. The dynamometer question is one 
of great importance; and we may suggest that further 
information concerning the experiments which Mr, 
Strong has carried out would be at ence interesting and 
valuable. It is, for example, of little use to tell us that 
the pull is 10001b. per car, unless we know the weight of 
the car, and the speed and grade. Taking the car at 
haphazard to weigh 40 English tons, a pull of 1000 Ib. per 
car represents a resistance of 89°6 1b. per ton, which, 
instead of being small, is enormous, if it represents 
the resistance at a steady speed, and yet is quite too 
small to account for the acceleration of the train. The 
sixth paragraph of Mr. Strong’s letter is especially 
aggravating, because it is so vague. Everything turns 


on the tractive effort during the first couple of minutes, 
and it is just this information that Mr. Strong fails to 
impart. 


It is beyond all question that the figures we gave show 
what the continuous pull during the period of accelera. 
tion must have been. But acceleration might, of course, 
have been equally effected by a gradually diminishing 
force. An example of this is furnished by the work done 
on a projectile by the powder burned behind it in the 
gun. Mr. Strong leads us to believe that he finds the 
action of his locomotive to be analogous to that of the 
powder ina gun. Under the circumstances we take it 
for granted that the dynamometric readings being plotted 
would describe a curve instead of a straight line. There 
is, of course, nothing impracticable in this. But it 
brings us face to face with the question of adhesion, and 
this revives an old story which has possibly never 
reached the ears of our younger readers. About the 
year 1862 statements were made in this country by 
Zerah Colburn concerning the hauling powers of some 
United States freight engines. The accuracy of these 
statements was controverted. Locomotive  superin- 
tendents in this country refused to believe that it was 
possible that an engine could exert for hours of steady 
running day after day a pull which represented a co- 
efficient of adhesion of nearly one-third. In defence of the 
truth of the statements made concerning the hauling 
power of the American engine, it was urged that balance 
beams or equalising levers accounted in part for this high 
coefficient ; but that in the main this last was due to the 
American climate. The controversy never was settled. 
From that day to this we have heard from time to time 
that the coefficient of adhesion is normally much higher 
in America than here. But this is not all; the gentle- 
men who abroad represent American locomotive 
builders are always ready to maintain that the United 
States engine has a higher coefficient of adhesion than 
the English locomotive. Mr. Strong now tells us 
practically the same thing. The engine shown in the 
little photographs to which he refers, and which unfor- 
tunately do not admit of reproduction, has four-coupled 
drivers, the weight on which is, we believe, only 80 
English tons. The leading end of the engine is carried 
on a bogie, the trailing end on a fifth pair of wheels. 
Now, 30 tons are 67,200 lb., and dividing this by 23,500 1b. 


we have a coefficient of adhesion of 5 3 or more than 
"dO 


double the amount on which we can reckon in this 
country. Such a coefficient may perhaps be had here 
with good sand properly applied; but we gather from 
Mr. Strong that his engine does not need sand. Here is 
a question on which definite information is required. 
We trust that Mr. Strong will see his way to supply it. 

Turning now to the way in which Mr. Strong 
accounts for the extraordinary performance of his 
engine, it will be well to explain that the valve gear of 
the Strong engine is its distinguishing feature. The 
ordinary D slide valve is replaced by a system of grid- 
iron valves, which beyond question give a much fatter 
diagram at high speeds than anything that can be got 
with our link motion and slide valves. Of course it must 
be understood that the boiler is big enough to supply steam 
in sufficient quantities to maintain the average pressure. 
But there is more than a high average pressure involved. 
Mr. Strong’s engine is no doubt a complicated machine, as 
compared with an English locomotive, but apparently 
the return to be had more than compensates for the 
complication. To settle whether it does or not we must 
consider what are the defects of the link motion and 
ordinary valve. They may be summed up in a few 
words. The gear represents about the worst possible 
combination for at once expanding steam and getting it 
into and out of a cylinder quickly. No matter what 





boiler power is available, the English locomotive cannot 
utilise large quantities of steam at high speed. If we 
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+ the reversing lever forward we choke the engine 
pth steam, which cannot get away when done with. 
it we link up we cut off too early. For light trains and 
high speeds, and large drivers, the link motion is superb ; 
but it is by no means near perfection when high speeds 
have to be got with heavy trains. On this point we think 
that the words used by Mr. Dean, and quoted by Mr. 
Strong, deserve much consideration. 

*""n conclusion, it may not be out of place to suggest 
that the problem of adhesion at moderate speeds cannot 
be properly handled without taking into consideration the 
turning moments of the cranks. The average tractive 
effort for one revolution is calculated by Pambour’s well- 
known formula, but this does not give the maximum and 
minimum efforts. Thus an engine might very well sus- 
tain without slipping the average tractive effort, and yet 
slip under the maximum effort; and, of course, as the 
coefficient of friction is much smaller than that of adhe- 
sion, if a wheel slips it will go on slipping. It is 
obviously possible that Mr. Strong’s fat diagrams repre- 
sent an average tractive effort which is much higher than 
the average tractive effort of an ordinary locomotive, and 
vet that the maximum effort of his engine will be so 
much less than that of the normal locomotive that no 
slipping will take place. 

ee ae 


THE ENGINEERS’ CONFERENCE. 


TuE issues of the conference between the master engineers 
of the Clyde, the Tyne, and the Wear, Barrow-in-Furness, 
and Belfast, and the representatives of the Amalgamated 
Society of Engineers, which as we go to press is about being 
held in London, involve points of important concern not 
only to the marine engineering trades of the three kingdoms, 
put to the engineering trades generally. The principle under- 
lying the question as to who is to decide what exact amount 
of knowledge constitutes a “skilled” or an ‘“ unskilled”’ 
workman in the engineering trades, and how far the regu- 
lations of the Amalgamated Society regarding the class of 
labour to be employed on machine-running are to extend, 
is of so much concern that every branch of the engineering 
industries will watch the London proceedings with close 
interest. We must express our satisfaction at the beginning 
that a way out of the serious strike and lockout which 
threatened has been found, and that, by the exercise of a 
commendable spirit of conciliation on both sides, the hope 
which we expressed a fortnight ago, that such would be the 
case, has now been realised. It would have been intensely 
to be regretted if through any want of patience with each 
other’s naturally strong sensibilities over the matter in dis- 
pute, any course had been unintelligently pursued by either 
masters or men involving a great disturbance of trade and 
industry over a period of, perhaps, as long as three months. 
The Engineers’ Employers’ Federation extends over four 
districts, namely, the North-East Coast, Barrow, the Clyde, 
and Belfast, and the number of skilled engineers in their 
employ averages 15,000. But this is probably only a third of 
the total who would ultimately have been affected. The 
machine which has been the innocent cause of so much 
trouble is a new tool, and a comparatively small number of 
them is at present in operation in the North-East engi- 
neering yards, That it is a labour-saving machine goes 
without saying, or the yards would have no interest in 
employing it. But the singular point is that while the 
Amalgamated Society have no objection to the tool itself, 
and have even been allowing their own members to run it 
on Wearside at the very works where the present dispute 
commenced, directly an operator is set on who is not a 
member of the Amalgamated Society, although a member of 
another trades union, they threaten to strike, and do strike. 
Clearly this is an attempt at unduly interfering with an 
employer's right to employ what labour he likes, which any 
body of masters would have resented. If the principle that 
Amalgamated Engineers only should be employed on such 
machines as that at the Pallion Works were carried out, it 
would entail the dismissal of a considerable body of work- 
men who have done no wrong, and who, as we have said, 
im most cases already belong to other societies. In order, 
however, to remove any excuse for the refusal of an amicable 
settlement by the men, the employers are well advised in 
consenting to the machines in dispute remaining idle during 
the conference, without prejudice to either side. Other 
matters are involved in the conference, but that of the 
machines is the main question. 


A NEW DEPARTURE. 


Tur unanimous decision recently come to at a general 
meeting of the Institution of Civil Engineers, that for the 
future admission to membership will only be gained by “a 
scientific examination or by the submission of some valuable 
paper or thesis,” will be, we believe and trust, received by 
engineers throughout this country with sincere approval. 
The “new departure,” as the president called it, at the 
annual dinner on bedreroy 6 is certainly a step in the right 
direction, and only needs to be followed up to raise the pro- 
fession of engineering from the somewhat invidious position 
it at present holds to one of dignity and honour. It is well 
known that Mr. Wolfe Barry has for many years past been 
urging the necessity of placing civil engineering on a basis 
equal to that of other learned a such as medicine 
_ law, and it is a matter of sincere congratulation that 
the Institution has upheld him, and finally rendered possible 
the attainment of the object he desired. 
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Bicycles and Tricycles: An Elementary Treatise on their 
rea and Construction, with Examples and Tables. By 
 pacemnonaea Suarp, B.Se., Assoc. M. Inst. C.E. London: 

A ongmans, Green, and Co. 1896. Crown 8vo., 15s., 536 pp. 
BOOK on the mechanics of cycle design and an intelli- 

ern discussion of the many mechanical problems met 

i. n _ cycle construction and working was wanted, and 

Book, re seems to have fairly removed that want. 
. — been written on cycles and cycle matters, 

FS an of a systematic kind, and as far as we know not 

a Ferenentadive, on the one hand, of cycle mechanics, 
on the other hand of cycle construction. Mr. Sharp 





<P een met both these branches of the subject he 
the be “9 up, and although he is a little more abstruse in 
early chapters on theoretic mechanics than is neces- 


sary, and prone to be rather the worshipper of academic 
completeness than of the brevity of practical sufficiency, 
as in the case of the forces concerned in steering a 
bicycle, his treatment of cycle matters generally is good. 
The whole of the theoretic mechanics has its bearing on 
cycles, but that which is necessary could in many cases 
have been introduced more usefully to the practical 
cycle mechanic, in the applications. The book opens 
with twelve chapters of principles of mechanics, 
including fundamentals, kinematics under the subheads 
of addition of velocities, plane motion, and motion in 
three dimensions; statics, including parallelogram, 
polygon, and resultants of systems of forces; dynamics, 
friction, straining actions, shearing, torsion, and com- 
pound straining actions. These are followed by a 
chapter on strength of materials. The second part of 
the book relates to the development of cycles of various 
kinds, and the teaching of the first part of the book is 
ably employed in the discussion of the mechanics con- 
cerning them, including those of their gearing. The 
third part is descriptive and critical of the parts of 
cycles, beginning with the frame, and discussing, by 
theoretic explanations where required, the relative advan- 
tages of different designs of frames, gearing wheels, tires, 
—or tyres, as the cycle world calls them—brakes, and 
other details. A useful series of tables is given showing 
work done in using cycles; resistances, road, air, and 
other; strength of materials, gear teeth and their strength, 
chains, speeds, strength of balls, and others. 

Mr. Sharp has been criticised adversely with reference 
to his definition and explanations as to work. They 
are, however, quite correct, and are those accepted and 
followed by all mechanicians. It is urged as against the 
statement that no work is done by a force which does 
not produce motion of the body on which it acts, and 
against the statement that time does not enter into work, 
that they are not true because a man or any other animal 
experiences the effects of doing work, whether they pro- 
duce motion or not. A man attempting to lift a weight 
which he eannot move, or pushing an immovable wall, 
does no work ; that is to say, no work external to himself. 
The man who raises himself 100ft. by climbing a hill ona 
bicycle, does work measured by his weight and that of 
the bicycle multiplied by 100. The work that he does in 
moving his legs up and down is internal work, and does 
not affect the truth of the measure of effective mechanical 
work done. It is a separate thing, and varies with the 
skill of the man, whose muscles may be tired by useless 
internal expenditure of energy. The animal work is 
real, but has nothing whatever to do with the mechanical 
work done as represented by a weight lifted through 
distance, or propelled agaist a resistance. 

There is a great deal that is useful in Mr. Sharp’s 
treatment of the strength of tubes under bending and 
shearing stresses, although the cycle maker will probably 
never be able to assign the thickness or diameter of his 
frame tubes by calculation, experiment being always in 
the end his means of proving sufficiency or otherwise. 
He can, however, obtain guidance as to relative strength 
or resistance of different tubes by calculation on the 
methods described. With reference to the frictional 
resistance in a bicycle, the author quotes Rankine’s esti- 
mate of ;g55 part of the weight of the rider, but says 
exact experiments are wanting. Such experiments are 
precisely what a reader would have expected Mr. Sharp 
would have made, and would look for the result in 
this book. They are not, however, given. In a power 
curve, however, the ordinates are given for the frictional 
resistance of the mechanism. The straight line curve for 
this resistance shows that it is very small, but that it 
increases regularly with the speed. What is the basis 
of this curve? The stresses in spokes of wheels 
are investigated by the author, and quantitative 
values given with regard to tangent wheels. From 
the method employed the superiority of tangent 
wheels as compared with direct or radial spokes is 
demonstrated, although it is quite clear that it is almost 
impossible to assign a true value for the stress on the 
radial wire spoke. Mechanical insight of cycle makers 
and practical experience long since proved the necessity 
for the tangential spoke, and even before this, lever 
tangent spokes were used. On roller bearings the book 
is particularly useful to mechanical engineers as well as 
cycle makers, and the same may be said with reference 
to the chapter on chain wheels, chain wheel ratios, 
pitches, and chains. The part relating to tires is also of 
considerable interest, especially as the questions dealt 
with include the nature of the stresses in pneumatic tires 
and tire covers, the transverse and the tangential tension 
in the materials of driving tires, and the necessity for 
spirally arranged cross fibres. The cycle has reached a 
very high degree of perfection, and has in its develop- 
ment been the means of teaching mechanical engineers 
a good deal, and thus any book may now be said to be 
teaching what is already known. It is, however, com- 
paratively few who know it, and those who do may 
acquire some reasons for what they know, and others 
may learn more quickly with the aid of Mr. Sharp’s book. 


Manual of Irrigation Engineering. By Hersert M. Witson, 
C.E. Second Edition, revised and enlarged. New York: 
John Wiley and Sons. London: Chapman and Hall, 
Limited. 1897. 

Wirnin the limits of 507 octavo pages Mr. Wilson has 
succeeded in placing before the reader a comprehensive 
compendium of irrigation information. Almost every 
point of the practice of this branch of engineering is 
treated of—concisely, itistrue ; but for a manual, brevity, 
within limits, is not a disadvantage—particularly where 
the information is, as in the present instance, skilfully 
condensed. 

Although the volume is not overburthened with mathe- 
matical investigations, yet most of the ‘formule needed 
by practical men are given; and many useful tables of 
recent construction are embodied in the work. One point 





about the manual is the large number of examples illus- 





trated. The greater part of them are selected from 
American and Indian practice; but Australian and 
European examples are not neglected. Of American 
practice we find examples from the Santa Anna, Bear 
River, Arizona and Turlock Canals, and the Croton Works. 
Indian methods are exemplified by illustrations from the 
Ganges, Soane, Bari-Doub, and Nira Canals, with the 
Tansa, Ashti, and Periar Dams; while the Vyrnwy, 
Furens, and other large dams in France, are speci- 
mens of European practice. From Australia we have 
examples in the Goulborn Canal and the Beetaloo Dam. 
We wish, in passing, to warn the student that the 
extensive use of timber in these designs renders many 
of the American examples inapplicable to works either in 
Europe or India. 

The author uses some American phraseology, and his 
units, such as ‘‘second-foot” and ‘“ acre-feet,’’ will be 
puzzling to the English reader. He has made a few slips 
in his references, and dogmatises, we think on debatable 
ground, when he states, with regard to shrinkage of earth- 
work, that ‘it is well known that when soil which has 
been removed from an excavation is formed into embank- 
ment, it settles or shrinks in volume ; that is to say, the 
excavated and embankment soil occupies a less space 
than it did in the ground.” Authorities are at variance on 
this subject, and some published experiments give a 
different result. In Chapter XVI., on ‘‘ Earth and Loose 
Rock Dams,” the author seems to favour the use of 
masonry cores in the centre of earthen dams, an innova- 
tion which has not yet been reduced to practice out of 
the United States, his examples being taken from the 
Boston and Croton Waterworks. In most cases the 
provision would be uncertain and costly. 

Chapter XIX., ‘‘ Pumping Tools and Maintenance,” 
deals only too briefly with a subject of much importance 
and interest, for although few food crops will repay the 
cost of raising water mechanically, yet in many cases it 
may be necessary or advisable to employ animal power, 
windmills, waterwheels, rams, or pumping engines with 
pumps, for the purposes of irrigation. This has been 
recognised chiefly in the older European and Asiatic 
countries for ages. Of steam pumping engines little more 
than the principles are indicated, though some of the 
American plant is described in a short paragraph. 
Among water wheels the Pelton wheel, as described by 
the author, bears the palm both for adaptability and high 
efficiency. The example given of a wheel of 57in. diameter 
developing 500-horse power, under a head of water of 
1410ft., proves its title to the first property, while an 
efficiency of 70 to 85 per cent. establishes its claim to 
the second. : 

A good table of contents and index, with a plentiful 
supply of cuts and plates, renders the volume complete. 
The summary of authorities at the end of many of the 
chapters is a very valuable addition, and affords the 
student an opportunity of verifying and extending the 
information given by the author. The collection of infor- 
mation and examples are very much up to date, and the 
work is one which ought to be in the hands of every 
teacher of engineering, and of every student in the wet 
branch of the profession. 


Electric Wiring. By Russr~tt Ross. Macmillan and Co., 
New York and London. 1896. 


Tuis book is intended for the use of architects, under- 
writers, and owners of buildings, and the contents have 
appeared during the last two years in a series of articles 
in the American Architect and Building News. The 
bulk of the volume consists of a reprint of ‘‘ The National 
Code of Rules for Electric Wiring,” and the meaning of 
the rules is carefully explained. Speaking generally of 
such books as the present, they can have only a partial 
interest in Great Britain for the class of persons to which 
they are addressed. The manner in which electric wiring 
is carried out in the United States is very different from 
that which is in vogue here; and, in our opinion, the 
average work here is done better than the average work 
in the States. 

The earlier chapters deal with calculation of wires, 
heating, and drop of potential. Chapter IV. deals with 
methods of wiring, and the author considers that the 
wires should be run in raceways, preferably fire and 
damp proof, and provided for in the original drawings of 
the architect; the smaller ones should have removable 
covers. In Chapter V. the author begins to deal with the 
national code of rules for electric wiring, as set forth in 
the amended edition, New York, January, 1895. Ex- 
planatory notes are interpolated between the paragraphs 
- the text of the code, and these notes are very full and 
clear. 

Belt-tightening frames for dynamos are described as 
being heavy frames of wood impregnated with oil. These 
are, however, rarely seen in good installations in this 
country, where foundation plates of cast iron are usually 
employed. The author appears to favour the construc- 
tion of a mere skeleton framework for the main switch- 
board, considering that this form gives good ventilation. 
With regard to earth plates, it is suggested that they 
should be surrounded with broken coke, but in this 
country it is now considered preferable to use wet clay. 
In the States it appears to be the general practice to use 
two earth plates for each lightning arrester in order to 
ensure safety. Motors are required to be set Sin. 
above the floor, and mounted on frames of filled dry 
wood. Useful lists of types of wire suitable for various 
purposes are given; but these are practically useless to 
the British engineer, as few of the cables can be procured 
in this country. In the case of overhead wires all joints 
are required to be soldered, even if the MacIntyre or 
other patent splicing device be used. Rules are given 
concerning the use of incandescent lamps on series 
circuits, but the author remarks that their use is beecm- 
ing rare in the United States, while we know of very few 
instances in this country. 

With respect to supplying a building with electricity at 








two points off street mains, the author points out the 
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necessity for preventing a cross connection through the 
house between the two feeding points. This can be 
effected by feeding a distinct group of lamps from each 
point of supply. One of the rules states that wood 
casing must never be used in concealed work or in damp 
places. 

The conduit systems for interior wiring are very much 
favoured by the American authorities. As regards insula- 
tion tests, an installation is required to have a certain 
resistance for the wiring alone, according to the number of 
ampéres to be used, and half this test value is accepted if 
the test is made after all the fixtures and lamps are in 
position. 


Getting Gold: A Practical Treatise for Prospectors, Miners, 
and Students. By J. C. F. Jounson, F.G.S., member of 
the Australian Institute of Mining Engineers; author of 
‘“« Practical Mining,” ‘“‘ The Genesiology of Gold,” &c. With 
illustrations. London: Charles Griffin and Co., Limited. 
1897. Large crown 8vo., xii. and 204 pp. 


Tus insidiously titled book is produced, we are told, 
as a compendium, in specially concrete form, of useful 
information respecting the processes of winning from the 
soil and the after-treatment of gold and gold ores, includ- 
ing some original practical discoveries by the author, who, 
moreover, is confident this work will be found both useful 
and profitable to those who are in any capacity interested 
in the gold mining industry ; and all this is to a certain, but 
very limited, extent true. 

As a matter of fact, this volume is of that strange class 
of publications which appear at irregular intervals, and 
contain oft-reiterated platitudes and statements concern- 
ing the origin, mining, and treatment of gold ores, strung 
together with personal experiences and impressions, 
generally of a trivial and unimportant character, gathered 
mainly from literary scraps, but, to a lesser extent, also 
from actual observation in the field of activity. These 
books, as a rule, include in their pages some useful 
information, mingled with plenty of ‘‘ mullock”—to use 
a familiar Australian mining expression met with in the 
present volume—and they differ from one another in one 
being slightly worse than the other. 

The present example, according to this classification, is 
not so bad as some of the others, and indeed contains a 
whole chapter, and a paragraph here and there, that, if 
read carefully and acted on, would undoubtedly lead to 
far more successes in mining operations than are now to 
be recorded. We refer to Chapter X., treating of com- 
pany formation and operations, and to such paragraphs 
as the introductory paragraph to Chapter VII., and that 
on pages 71-72, which runs thus :—‘* A common error is 
that of erecting machinery before there is sufficient ore 
in sight to make it certain that enough can be pro- 
vided to keep the plant going. In mines ata distance 
from the centre of direction it is almost impossible to 
check mistakes of this description, caused by the 
ignorance or over sanguineness of the mine superinten- 
dent, and they are often as disastrous as they are in- 
defensible. Another fertile source of failure is the craze 
for experimenting with untried inventions, alleged to be 
improvements on well-known methods.” These particular 
portions are very cogent and to the purpose; add to 
these a few of the practical suggestions, and there ends the 
quota of the pabulum offered that makes the volume 
not so bad as its predecessors. With regard to the 
rest of the book, the author might have applied 
to himself, without fear of doing any injustice, the 
facetious comments concerning the antiquity of ideas 
that he indulges in at the expense of inventors of 
machinery ; and having done this, he might just as well 
have realised that his reproductions are useless, which is 
not always the case with the inventor’s ideas. This 
obtuseness on the part of the author may, however, be 
due to an eccentricity of which some effects are exhibited, 
such as comparing a lode to a kerbstone, regarding granite 
as an exemplary basic rock, calling cyanogen a solvent of 
gold, and referring to a frontspiece that does not exist ; add 
to these peculiarities the fact that the practical informa- 
tion is mostly cursorily and imperfectly treated, and we have 
the preponderating portion of the book tending to reduce 
it to a level, if possible, below that of its predecessors. Had 
the author neglected the antique and restricted himself to 
and enlarged upon his practical experiences, there is 
evidence of a possibility that he might have produced 
a volume worthy of the appellations, ‘‘ A Gold-mining 
Handbook for Practical Men,” and ‘A Practical Treatise 
for Prospectors, Miners, and Students,” that are used by 
him in connection with this book. But he did not, and 
has not. 





SHORT NOTICES, 


Stanford’s Map of Metropolitan Railways, Tramways, and Other 
Improvements for Session 1897. Scale 2in. to1 mile. Size 40in. b 
27in. Price 6s, London: E. Stanford.—This map, which wit 
its accompanying descriptive index appears in its usual form and 
with the accustomed regularity at the commencement of the 
parliamentary session, is so well and favourably known to all those 
who are interested in the subject of Metropolitan Improvements, 
that it will not be necessary for us to say more in commendation of 
it than that in plan and execution it keeps up the good standard of 
work with which we have become familiar in former years. A 
complete collection of these maps, which some of our readers may 
have been provident enough to preserve year by year, will no 
doubt be of considerable value to the student of the history and 
development of public works in London, and, therefore, our advice 
is to those who have these maps to take care of them. The 
schemes actually recorded are not very numerous, being only 
twenty-two in all, including fourteen railways, and few are of any 
very great importance, with the exception of the proposed under- 
ground lines following the Hammersmith, Kensington, and 
rear rare Knightsbridge and Piccadilly to the City, which, 
together with other projects of a similar kind, were noticed in an 
article on ‘‘ New Railways for London,” on January 22nd. The 
Brompton and Piccadilly a however, includes a curiously 
zig-zag extension from the ce 2g age to the Kensington Canal 
at Cremorne, which is not included in our map, being beyond its 
limits. The North Metropolitan Tramway Company propose to build 
three new lines of a certain importance along the Bethnal Green- 
road from Shoreditch to Cambridge-road, Hackney ; and from the 
Angel, Islington, to the Central Markets, by St. John-street-road ; 


and by Rosebery-avenue to the Holborn Town Hall, besides 
continuing the Bloomsbury end to the junction of Hart-street and 
Oxford-street. The public improvements proposed by the Govern- 
ment are the purchase of the Whitehall site for the War-office, 
and land for extensions of the Patent-office in Southampton- 
buildings, and for Post-office purposes in Queen Victoria-street. 
The most imposing clearance is, however, that proposed for the 
County Council New Buildings, which, however, will probably 
continue as a dream of the future for some time to come. The 
chief works of public utility promoted by the Council are the 
Chelsea Embankment extension, and a tunnel under the river 
from Greenwich to the Isle of Dogs. Should this be carried out 
there will, counting the electric railway crossings, be more tunnels 
than bridges on the river below Westminster. 


Jelentés Az, 1894. Szeptember H61 Fil 9-ig Budapesten Tartott 
VILI-ik Nemzethizi Kizegészségi és Demografiat Congressusrol és 
annak Tudomdnyos Munkdlatarél. Szerkesztette, Dr. Gerléczy 
Zsigmont, titkir. 1, 2, 3, 4, 5, 6, 7, and 8 Kitet, with 
index. Budapest: Pesti Kinyvnyomda-Ré:zvénytirsasig. 1896. 
Huitiéme Congrés International d’ Hygiene et de Demographie, term 
a Budapest du lau 9 Septembre, 1894. Comptes-Rendes et 
Memoires publies par La Dr, Sigismond de Gerloczy. Secretaire du 
Congr3.—We do not quite understand why this book was sent to 
as. In our editorial capacity hygiene has but little attraction for us, 
although in private we consider it a subject full of interest and 
worthy of the profoundest considerations of good citizens; but we 
must ask to be forgiven if we in our official capacity dismiss this 
pile of volumes written in various languages, and having a con- 
tents of 630in. in only one line per volume. These volumes, then, 
which are probably of great value, contain a full and elaborate 
account of the papers and discussions which were heard at the 
Eighth International Congress on ‘‘ Hygiene,” held in Budapest in 
September, 1894. They are well printed and well published in 
foreign style, paper covers, being representative of international 


thought, deserve the attention of all concerned in this important | 
| so that it is easily manipulated with the left hand. There 


study. 
Egyptian Self-taught (Arabic), with the English Phonetic Trans- 








ELECTRIC HANSOM 


literation 0) every Word. By C, A. fhimm, F.R.G.S. London: 
E. Marlborough and Co. 1897. Price 2s. We have not yet taken 
up the study of Egyptian, and are not, therefore, in a position to 
speak critically of Mr. Thimm’s little volume. If, however, that 
language can be learnt efficiently from this little pocket volume, 


it must be a far easier language than we supposed. ‘This is really | 
more a vocabulary than anything else, and we gather that Arabic | 


has to be mastered before this book can be made use of properly. 
We are informed that the present handbook is really a guide to 
colloquial Arabic as spoken in Feyrt, and particular attention has 
been given in the vocabularies and conversational phrases to the 
requirements of officials, the army and navy, merchants, travellers, 
explorers, sportsmen, missionaries, and others in Egypt. 


The Wood Industries of Canada, London: ‘‘ The Timber Trades | 


Journal.” 1897. Price 2s. 6d. This thin folio volume will pro- 


bably be of more use to the timber merchant than to the reader | 
seeking technical information about the growing of wood in Canada. | 


It contains many interesting statistics, but on the whole its place 
seems to be on the trades directory shelf. 
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Knowledge: An Illustrated Magazine of Science, Literature, and | 


Art. April, 1897. London: 326, High Holborn. Price 6d. 

Hydraulic Machinery: With an Introduction to Hydraulics. By 
Robert Gordon Blaine, M.E. London: E. and ‘ 
Limited. 1897. Price 143, 

Journal of the Western Society of Engineers. Papers, Discussions, 
Abstracts, Proceedings. Vol. ii, No. 1, February, 1897. 
Chicago: Published bi-monthly by the Society, 1736-9, Monad- 
nock Block. 

Commerce and Industries of Japan: A Report of Investigations 
conducted by Robert P. Porter, Under the direction of the National 
Association of Manufacturers of the United States of America, 
Philadelphia. 1896. 

First Principles of Mechanical and Engineering Drawing: A 
Course of Study adapted to the Self-instruction of Students and 
Apprentices to Mechanical Engineering in all its Branches, and for 
the Use of Teachers in Technical and Manual Instruction Schools. 
By K. H. Holt-Butterfill, M.E. With upwards of 350 diagrams in 
illustration of the principles of the subject. London: Chapman 
and Hall, Limited. 1897. Price 7s. 6d - 








Ir is stated that an Augsburg company is about to 
erect large works in Upper Bavaria for the manufacture of calcium 








carbide, The plant is to have a capacity of 10 tons per day. 


———————— 
AN ELECTRIC HANSOM. 


Iy a short time, twelve hansom cabs made by the Electri 
Carriage and Wagon Company, of 66, Broadway, New York 
will ply in that city for hire in competition with the ordin ~ 
horse vehicles. These electric hansoms are mounted on fon, 
wheels, and resemblein some degree the four- wheeled hanson 
which have lately been introduced into London. Tho fol 
lowing description and photograph are extracted from the 
Scientific American. ' 

“‘ We are glad to be able to chronicle the fact that for th 
first time in America the horseless vehicle has now entered 
into competition with the public cab in the city of New York 
To an ordinary cab body a battery box is attached, forming 
an extension in the rear. Upon this is situated the seat for 
the driver. The weight of the carriage is about 2500 Jb. the 
weight of the batteries alone being from 800Ib. to 900 lb 
The diameter of the large wheels is 43in., while the diameter 
of the small wheels is 32in. The wheels have tangent wire 
spokes, steel rims and thick pneumatic tires, and run on ball 
bearings. Hach of the front wheels is connected with g 
motor of the Lundell type, of nominal 14-horse power. Rach 
motor is enclosed in an iron case and drives each wheel inde. 
pendently, a pinion on the armature shaft gearing with ip. 
ternal teeth on the wheels. Gearing of this nature permits 
of turning corners with ease. The storage batteries which 
are used are supplied by the Electric Storage Battery Com. 
pany, of Philadelphia, Pa. They are chloride accumulators 
of 70 ampére hours capacity, automatic connection being 
made when the batteries are run into the battery container, 








F. N. Spon, | 





by means of contact plates; fuses are provided as a safeguard, 
The controller is situated at the left side of the driver's seat, 


are three speeds forward and one speed backward. The first 
notch of the controller 
gives a speed of five 
miles per hour; the 
second notch, eight to 
ten miles; the third, 
thirteen to fifteen miles, 
which may be regarded 
as about the maximum 
speed which is desired 
0: can be obtained with 
the hansoms. These 
speeds are obtained by 
various groupings of the 
batteries and motors in 
series and parallel. 

* Directly in front of 
the driver is a lever 
which controls the steer- 
ing mechanism, steering 
being accomplished by 
turning the rear wheels 
parallel with each other 
from a point directly 
over the tread of the 
wheel. The wheels are 
connected by rods to a 
vertical lever of a con- 
venient height to be 
operated from the front 
seat of the carriage. In 
reality the steering 
mechanism looks like an 
enormous hollow hub 
which turns freely, hori- 
zontally, upon the ver- 
tical rod which supports 
the body of the carriage. 
The steering mechanism 
enables the carriage to 
be turned completely 
around in a very short 
space, 

“A powerful roller brake 
adds to the safety with 
which the carriage can 
be driven. From the 
driver’s seat the doors 
of the cab are opened 
and shut, and the electric light is turned on or off. An 
electric bell under the footboard gives warning of the approach 
of the almost noiseless vehicle, and when used with discretion 
will add very much to the -—" of the carriage. 

‘Each of the carriage lamps has an incandescent lamp, and 
there is also an incandescent lamp in the cab, so that the 
passenger can sit and read if he desires. A speaking tube runs 
| from the interior of the cab to the driver's seat, where the 
| mouthpiece is secured by a holder, connection being made 
with a flexible tube. The attention of the driver of the car- 
riage is attracted by a whistle which is actuated by a rubber 
bulb in the inside of the cab. This bulb forms the mouth- 
piece of the speaking tube, a plug being removed when con- 
| versation is to be held with the driver. f 

“‘ The motion of the cab, it is stated, is pleasant in the ex- 
treme. There is no vibration such as is often found in carriages 
driven by one of the petroleum products. The ease with 
which the electric carriage can be started and stopped, the 
absence of vibration and disagreeable odours, are points in its 
favour. The batteries afford power sufficient to propel the 
carriage from 18 to 25 miles on the level, depending on the 
With a private plant the batteries may be 
| charged at an expense of from 10 to 12 cents. The cost 1s 

increased where the electricity must be purchased. It is 

estimated that the carriage can be run at an expense of about 
| a cent per mile. ; 
| The carriage proper was built by the Charles Caffery Com- 
pany, of Camden, N. J., and the motors were built by the 
| Interior Conduit and Insulation Company, New York ~ 
| The carriage was invented by Messrs. Morris and Salmon, ° 
| Philadelphia, Pa.” 





| state of the road. 








TRADE AND BUSINESS ANNOUNCEMENTS. — Messrs. Street and 
Co., advertising agents, of 30, Cornhill, E C., and 5, Serle stret, 
W.C., will open on Monday, April 5th, 1897, a branch aut 4 
ment at 164, Piccadilly, London, W.—Messrs. John Kirkaldy, 
Limited, having considerably enlarged their extensive foundries 
and works at Burnt Mill, Essex, have removed their manufacturing 
business there entirely, retaining a good repairing shop at 10, = 
lane, Limehouse, and have taken commodious City offices po 
Leadenhall House, 101, Leadenhall-street, London, E.C. All d 
machine shops, &c., are on the ground floor at Burnt Mi an 
occuping an area of over three acres. ‘I'he facilities for ral! a0 
water transport are all that can be desired, 
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THE LATEST JAPANESE BATTLESHIP. 


shipbuilding Company have contracted to build for the 
Im erial Japanese Government a still larger and more power- 
ful battleship than the Fuji—which we described and illus- 
trated last week—a vessel, in fact, which in her offensive 
and defensive powers will constitute one of the most 
formidable armour-clads yet constructed for any navy. 

‘As the displacement of the largest armour-clads of the 
po but without their coal—900 tons—on board is only 
11,000 tons, the new Japanese vessel, which is to have a dis- 
jacement of 14,850 tons, with a coal capacity of 700, will 


have 150 tons more weight in her hull than any of the battle- | 
| entered into partnership with the late Mr. J. M. Dunlop, of 


ships of the class mentioned. 
The dimensions of the new vessel are to be:—Length be- 
tween perpendiculars, 400ft.; over all, 438ft.; breadth, 
75ft. Gin.; water draught, 27ft. 3in. ; and displacement as 
iven above—viz., 14,850 tons. She will be constructed on 
the double-bottomed system, with water-tight flats at her 
ends, practically making her double bottomed throughout. 
Her side protection will consist of a lower armour belt, made 
of Harveyed nickel steel, carried from stem to stern, 8ft. 2in. 
deep, and Yin. thick throughout the length of the engine 
boiler and magazine spaces, tapering to 4in. at the ends 
Above the lower armour belt, and for a length of 250ft. amid. 
ships—which length encloses the two barbettes for the big 
re beight of the main deck. Rising from the lower edge of 
the main armour belt to a height on the 
middle line of the ship of about 3ft. 
above the water-line, and extending from 
sem to stern, there will be a complete 
armour deck of steel 3in. thick on the 


ix the past two months the Thames Ironworks and | 


Navy—those of the Majestic class—when fully | 
| to the firm of R. Stephenson and Sons, at Newcastle-on-Tyne. 


an additional belt of 6in. armour is to be worked to | 


FRANCIS WILLIAM CROSSLEY. 


WE much regret to announce the death of Mr. F. W. 
Crossley, chairman of the firm of Crossley Brothers, Limited, 


which took place on the afternoon of Thursday, the 25th | 


inst., at the early age of 57. Mr. Crossley was the eldest son 


| of the late Major F. A. Crossley, of Dunmurrey, Lisburn, 


near Belfast, an officer in the East India Company’s service. 
In early youth Mr. Crossley, following his father’s military 
instincts, for a short time held a commission in the Royal 
Tyrone Fusiliers, which he abandoned on being apprenticed 


After passing through the shops, Mr. Crossley proceeded to 
Liverpool, to the works of Fawcett, Preston, and Co., where 
for a time he had charge of the drawing-office. In 1865 he 


Great Marlborough -street, Manchester, manufacturer of 
cotton and india-rubber machinery, and in 1867 he was 


joined by his brother, Mr. W. J. Crossley, and having bought | 


out the original proprietor of the business, they carried it on 





for many years with increasing success under the name of | 


Crossley Brothers. Dr. Otto, of Deutz, near Cologne, being 


anxious to have his atmospheric gas engine manufactured in | 
England, entered into negotiations with the firm of Crossley | 


Brothers, with the result that in 1870 they took up the manv- | 


facture of Ottogas engines for England and British possessions. | 
The engine was gradually improved_and developed, and was | 


made in various sizes up to 3-horse power. These were prc- 
bably the most economical} engine ever made, and some f 
them are still at work. Theffirst of them made by th’s 


no means unimportant subject, ‘ West Australia from a 
Gold Mining point of view.’ The first goldfield proclaimed 
there wasthe Kimberley district in 1886, but being in the north 
of the Colony with a trying climate, it did not make much pro- 
=: There are now, nevertheless, five mining centres, which 

ave put out 23,373 oz. of gold, worth £88,818 during the last 
ten years ; 891 0z., worth £3389, being recorded for 1896. In 
1887 gold was discovered in Yilgarn district, to the east of Perth, 
and in 1888 this was proclaimed a goldfield of an area of 57,000 
va miles, being subsequently reduced by the cutting off 
of the Coolgardie goldfields, &c.,to 15,000 square miles, which, 
in 1896, yielded 16,565 oz. of gold, worth £62,947. In 1895 
the yield was 15,245 oz. from 34,248 tons of ore, and 117 head 
of stamps, the chief mines being Fraser’s, Central, and Hope’s 
Hill. The Coolgardie goldfield was only discovered in 1892, 
but has gone ahead to such an extent that last year it was 
subdivided into the four fields :—Coolgardie proper, 12,300 
square miles ; East Coolgardie, 740 square miles ; North-east 
Coolgardie, 23,800 square miles; North Coolgardie, 45,000 
square miles; the output for all togetherin 1895 was 125,1050z., 
worth £475,402. East Coolgardie is the most important, and 
in 1895 the area under gold leases was 38,400 acres, and it 
was estimated that between seven and eight thousand miners 
were at work, and the output for 1896, since April, was 
85,287 oz. ; for the same period, North-east Coolgardie pro- 
duced 4113 oz., and North Coolgardie 17,160 0z. The output 
of Coolgardie proper, including the other three districts up to 
30th April, amounted to 69,135 oz. The East field includes 
Hannan’s Brown Hill, Lake View, and Great Boulder mines ; 
the North-east field, the White Feather, Broad Arrow, and 
Black Flag reefs; the North field, the 
Menzies group, &c. 

The Murchison field dates back a year 
earlier than the Coolgardie, and, like it, 
has progressed so rapidly as to require 
subdivision, and is now the Murchison 





flat part and Sin. on the slopes, tapering 

at the ends. From this deck, and at | 
either end of the 250ft. armour belt, 
which forms the sides of and is equal 
to the length of the citadel, the two 
parbettes, which are to be circular in form 
and protected by 14in. armour, rise 
through the main deck, and continue to 
a height of 4ft. above the upper deck. 
Acurved thwartships bulkhead of steel 
l4in. thick will be worked from above 
the protective deck to the height of the 
main deck, and between the main and 
upper decks steel screen bulkheads will 
also be fitted, extending from the bar- 
bettes to the ship's sides. 

The armament of the new battleship 
will consist of four 12in. 40-calibre 
breech-loading guns, two being in the 
forward and two in the after barbette ; 
fourteen 6in. 40-calibre quick-firing guns 
in armoured casemates of 6in. Harveyed 
nickel steel, eight being on the main 
deck and six on the upper deck, the 
casemates being made water-tight on 
their inner and outer sides, thus serving 
to protect the gun crews from explosive 
shells entering between decks, and pre- 
venting water finding its way there 
should a gun port become damaged. 
Supplementing the above detailed arma- 
ment there are to be twenty 12-pounder 
quick-firing guns placed on the upper 
deck, eight 47 millimetre guns on the 
upper and main decks and military tops, 
and four similar sized ns on the 
bridges. There will also fitted five 
I8in. torpedo ejectors, one in the stem 
above water and four submerged, the 
usual torpedo nets completing the defen- 
sive gear. 

The steering of the vessel will be 
effected by steering gear, on Cameron’s 
self-regulating principle, worked by steam 
steering engines in duplicate, as a pre- 
ventive in case of the possible failure of 
one set, the controlling gear being on 
Messrs. Brown’s telemotor principle, 
controlling the helm from pilot house, 
forward bridge, after pilot house and 
bridge, and from the protective deck 
forward. 

The propelling machinery of the new 
ship, which will be of 14,500 indicated 
horse-power, will be supplied and fitted 
by the same eminent firm who engined 
the Fuji—Messrs. Humphrys, Tennant, 
and Co., of Deptford—and will consist of two complete 





sets—in separate engine-rooms—of three-cylinder triple- | 


expansion twin-screw engines, the diameters of the cylinders 
being 34in., 58in., and S4in. for high, intermediate, and low 
pressure respectively, with a piston stroke of 48in. They will 
be supplied with steam by twenty-five of the latest type of 
Belleville boilers, having an aggregate heating surface of 
40,000 square feet. 

_ The ship will be lighted throughout by electricity, the 
installation consisting of four sets of combined engines and 
dynamos three of 400 ampéres and 80 volts each and one of 
200 amperes and 80 volts, the latter of the direct current 
type. Nine hundred incandescent lamps of 16-candle power 
each will be provided for lighting saloons and cabins, store, 
engine, and boiler-rooms, magazines, and coal bunkers, «&c. 
Six search-lights, each of 20,000 candle-power, having mirrors 
24in. in diameter, will also be provided. 

‘The complement of boats carried by the new battleships 
= be fourteen, and will include two 50ft. vedette boats, 
rg with the Thames Ironworks water-tube boilers; one 

t. launch, and one 30ft. steam pinnace, each of which will 
carry Whitehead torpedoes, and be fitted for mining and 
counter-mining. 

i Pr Ly the case of the Fuji, the new Japanese battleship— 
- is at present unnamed—has been designed by Mr. G. 

- Mackrow, naval architect to the Thames Ironworks Com- 
Lar in accordance with the views of a Japanese Naval Com- 

ission, presided over by Captain Yendo, Naval Attaché to 


and Takayama, of the Imperi 
“lates , perial Japanese Navy. The new 
ship will have a complement of men and officers to the 


eight officers, 


Th . : 
vessel has been € contract time for the completion of the 


fixed at twenty-seven months. Her first keel 


plate will be laid early next week, 


the J . : | done by the Federated Institution of Mining Engineers 
&panese Embassy in London, and Captains Miyabara 


: | kindred subjects, namely, the Institute of Mining and Metal- 
number of 741, which will include an admiral and thirty- | 4 


FRANCI§ WILLIAM CROSSLEY 


firm was bought back a few years ago, and is carefully | 
preserved in the works. 





goldfield, 20,000 square miles, in which 
are the Day Dawn, the Mainland Con- 
sols, and Mount Magnet Mines; the 
Yalgoo goldfield, consisting of about 
19,000 square miles of the southern 
portion of the Murchison, in which there 
is much activity; and the East Murchison 
goldfield, 20,600 square miles. In these 
fields there are several mines, some with- 
out stamps, but many with them, 
running from ten, twenty, and in one 
case, Murchison Consolidated, fifty head; 
for 1896 the united output of the three 
Murchison goldfields, being 71,282 oz, 
worth £901,882. The other fields men- 
tioned are the Pilbarra, West Pilbarra, 
over 42,500 square miles, yielding 
11,810 oz. in 1896; the Ashburton, 8200 
square miles, giving 6690z. that year; 
and the Dundas, 16,000 square miles, in 
the south of the Colony, 100 miles north 
of Esperance Bay, producing 4380 oz. 
duringthesameperiod. Theaddress con- 
tains far more information than we can 
reproduce, mostly statistical, with brief 
comments on the nature of the deposits, 
that will prove of interest to those desir- 
ing such information. 

Turning now to the position of the 
Society, its roll includes 4 honorary 
members, 224 members, 117 associates, 
and 104 students, a total of 449, showing 
an increase of 77 on the year. It is to 
be regretted that the well-known mining 
man, Mr. George Seymour, who was 
practically the originator of the institu- 
tion, has passed away. The work of 
the past season includes papers published 
in vol. iv. of the “ Transactions,” and 
a few other subsequent communica- 
tions. The volume is creditable, and an 
improvement on the earlier ones. There 
are 300 pages and 17 communications, 
comprising three relating to the cyanide 
process for the extraction of gold from 
ores; as many on shaft work, our old 
friend, Poetsch reappearing ; the same 
number on mining in Mexico (two mer- 
cury, one gold and silver). Tasmanian 
mines attract notice in two papers; the 
Republic of Columbia, Spain, Asia Minor, 
Persia, and Burma in three other papers. 
The remaining three communications 
deal with :—“ Transmission of Power by 
Compressed Air,” “A Safety Hook,” and 
‘Sampling Ore Reserves.” 

Most of the papers are written from the personal ex- 





In 1876 the firm took up the manu- | periences of the authors, and those dealing with foreign 


facture of Dr. Otto’s cycle compression engine, and its | mining districts have a special value, and may be consulted 


great success is too well known to require more than a 


with profit. It should be mentioned that a successful 


passing reference. Its success was in no small measure due | students’ meeting was held, and at that meeting the account 


to Mr. Crossley’s skill and talent as a designer, and its grace- 
ful lines have been much commented on. The business of 
Crossley Brothers was turned into a limited liability com- 


of the Poetsch method of sinking referred to above was read 
and discussed with some spirit. 
Other papers include a useful contribution on ‘ Some 


pany in 1881, and from then until the day of his death Mr. | Economic Features in Connection with Mining in the Wit- 


Crossley filled the post of senior director of the company. 


| watersrand Goldfield,” by Edgar P. Rathbone, in which one 


In addition to his commercial duties, Mr. Crossley devoted | encounters the extraordinary statement that the present 


much time to the amelioration of the condition of his less 
fortunate brethren by the establishment of missions and | 


production of that goldfield is at the rate of over £7,000,000 
sterling annually, but that it costs £8,000,000 to obtain this 


institutions, and in this way he did much to brighten the | quantity; labour, fuel, materials, and food are duly con- 


lives of the poor in the worst quarters of Manchester. 


He | sidered ; but then the expenditure on cyanide alone amounts 


took up his residence in Ancoats, then one of the most | to £240,000 per annum, and on explosives to £600,000. 


neglected districts in the city, so as to be more in touch with, | 
and accessible to, those on whose behalf he did so much. 


The following papers, presented at a recent meeting, give 


| some indication of the general character of the matter dealt 


Mr. Crossley’s remains were interred on Saturday afternoon | with, and the mode of dealing with it :— 


at Philips’ Park Cemetery, the funeral being attended by some | 
thousands of his sorrowing friends and followers. 








THE WORK OF MINING AND METALLURGICAL 
SOCIETIES IN 1896. 


In our issue of March 12th we drew attention to-the work 


during its last working year, and we now take the oppor- 
tunity of noting the work of a younger society dealing with 


lurgy, which held its sixth annual meeting in the lecture 
theatre of the Museum of Practical Geology, Jermyn-street, 
last Wednesday week, when the new president, Mr. James 
Mactear, delivered an address, taking for his theme the by | 








“ Notes on the Treatment of Refractory Low-grade Gold 


| Ores at the Ouro Preto Gold Mine, Brazil,” by Mr. S. J. 
| McCormick. The difficulties of this particular ore are that 
| it is low-grade, from 34 dwt. to 6} dwt. per ton, and that the 


gold is found associated with arsenical iron pyrites and 
bismuth sulphide. The first difficulty is got over by stamping 
and mechanical concentration; but the second has given 
more trouble, inasmuch as the concentrates, averaging about 
24 oz. per ton, have been made the subject of many attempts 
at amalgamation, and also with cyanide, without obtaining 
satisfactory results, so ultimately roasting and barrel chlori- 
nation have been adopted, and 92 per cent. of the gold is 
extracted by this means. Considerable discussion followed, 
from which it seemed that the general opinion was that the 
cyanide experiments had not been carried far enough. Solu- 
tions of lower strength than the author’s weakest, 0°3 per 
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cent., should have been tried, and, if they failed, probably 
some modified cyanide process might be found to succeed. It 
is a pity that specimens of the ore concentrates, &c., are 
not shown when such papers are read. 

‘‘Notes on Underground Lighting by Electricity.’ Mr. 
John Daw, jun., showed the “Sussmann Electric Miner’s 
Lamp.” It is about 23in. square and Sin. high, and consists 
of a battery of two 2-volt cells, contained in an ebonite case 
divided into two compartments, and enclosed in a thin iron 
case 2}in. by 23in. by 5fin., with an intervening packing of 
corrugated paper. The incandescent bulb, with a porcelain 
reflector above and below, and an encircling strong glass 
protecting cylinder, are held on the cover of the iron case by 
four brass uprights. A secondary battery is used; the cells 
contain specially prepared lead plates and an adhesive cellu- 
lose, which absorbs the sulphuric acid; so that there is no 
liquid to spill, splash, or corrode; the upper portion of the 
cells is filled with a highly insulating composition of pitch, 
with ebonite tubes’passing through it, to permit the escape 
of gas. The battery gives a storage of seven ampére hours, and 
much is claimed for it—perhaps too much, as was pointed out 
in the discussion; but nevertheless the whole apparatus 
forms a neat-looking handy lamp. Of course it is scarcely 
possible, from a few minutes’ inspection and handling in a 
lecture theatre, to judge as to its behaviour in a mine, but it 
undoubtedly shows progress towards solving the problem of 
the suitable application of electric light to the exacting 
conditions involved in mining work. To gratify the curiosity 
of one member, a lamp was thrown down breaking the outer 
glass in the fall; whilst another, doubting the safety of the 
lamp, had his doubts set at rest by seeing the vacuum bulb 
intentionally broken, with the usual result. 

Blasting formed the subject of another paper. It will be 
seen that the subjects are very similar to those dealt with 
by the Federated Institution, and we cannot help thinking 
that considerable advantages would accrue by the inclusion 
of this institution in the federation. 








LEETON’S STARTING GEAR FOR FOUR- 
WHEELED VEHICLES. 


Ir is well known that the heaviest strain comes upon a 
horse at the moment of starting, when the inertia of a heavy 
vehicle has to be overcome; and although many schemes 
have been suggested for meeting this starting load in mecha- 
nically-propelled carriages, we do not remember that many 
practicable devices for relieving the muscular effort that a 
horse is called upon to put forth have been proposed. 

We have, however, lately been asked to inspect the inven- 
tion of Mr. C. J. Beeton, of German-place, Brighton, which 
is intended to meet this requirement, and which appears, 
from tests which have been made, to act very satisfactorily. 
We have much pleasure in publishing some explanatory 
drawings, illustrating in detail its manner of working, 
wherein Fig. 1 represents in side elevation a skeleton view of 
a four-wheeled wagon, and Fig. 2a plan of the underframe 
ofsame. The main feature of the improvement is one which 
appeals to the common sense of everyone who is interested in 
the subject, and may be briefly summed up in the fact that 
the hauling power of the horses at the time of starting is 
directly communicated to the rims of the larger wheels, 
which, owing to their diameter, admit of all the advantages 
to be secured from an increased leverage of about 33 per cent, 





over and above that which, up till the present time, is 
obtained where the power is directed to the fore carriage. 
The plan drawing, Fig. 2, shows that whipple-trees are 
employed between the ordinary side traces and the splinter bar, 
and when thevehicleisat rest, as in Fig. 1, a loopof slack chain 
intervenes between the wagon end of trace and the splinter 
bar, so that until the “slack” is taken up, the work of the 
horses is directed to the starting gear, and when the loop 
becomes “‘ taut” and in a line with the side traces, the pull 
is, of course, from the fore carriage in the ordinary way, but 
by the time this has taken place the vehicle has moved for- 
ward a distance equal to the length of the amount of slack, 
or about Jin. The plan drawing gives in dotted lines the 
position taken up by the various parts of the gear when the 
carriage is in full motion, and when a stoppage occurs the 
gearing returns to its normal position by the aid of a spring 
acting upon the lever, to be presently referred to. Hach 
whipple-tree is connected centrally by links A A to an endless 
wire rope, which rests in sheaves B B, carried on radius arms 
CC. The wire rope then passes along a circular guide D to 
another sheave E carried on the horizontal lever F, which is 
pivoted beneath the body of the vehicle, and upon this lever 
moving to its forward position, as in dotted lines, its outward 
extremity is pulling the side rope G, which hauls over the 
lever H behind the hind wheel to its forward position J, and 
this by means of a ratchet and pawl accompaniment brings | 
the wheel round with it. 
In practice it has been found that a rolling motion equal to 
8in. or Yin. at the periphery of the larger wheels is sufficient 
for all purposes, so that the lever H only moves that 
length of arc from its normal position of rest to that where 
the pawl is automatically thrown out of gear. All the figures 
show that a light rack is secured upon the inside of the near 
wheel, and upon a pawl engaging one of the teeth the result 


| must be that when the lever H moves forward the wheels 


move also, the near hind wheel acting for the time being as a 
driving wheel. Associated, however, with the lever H are 
automatic actions for the purpose of holding the pawl in 
position for engaging the rack, disengaging when the vehicle is 
fairly in motion, and keeping the same free from the teeth in 
the event of backing. 

Figs. 3, 4, and 5 show that the pawl has a light tail-piece 
K, they also show that a trip lever L is mounted behind the | 
boss of the pawl, and this, too, has a tail-piece M. A bracket | 
N is fixed on the side of the vehicle, and by means of this said | 
bracket the tail-pieces K and M are held in their respective 
positions when the wheels are at rest; that is to say, referring | 
to Fig. 3, the trip lever is held out of gear and the pawl is | 
ready to drop into the tooth immediately below it, directly 
the lever H feels the pull from the whipple-trees. Upon this | 
taking place the gear occupies the position shown in Fig. 4, | 
where it is seen in the act of supplying the relief for which 
the invention has been designed, whilst the trip lever L is in 
@ position to catch the pawl as soon as it is lifted out of the 
rack. 

By this time we think it will be clearly understood that as 
soon as the prescribed travel of the lever H has taken place, 
the next following tooth to that wherein -the pawl has been 
engaged lifts the pawl out of gear, when the trip lever comes 
into action and keeps it clear of the rack, asin Fig. 5, until 
a stoppage takes place, when a repetition of positions occurs, 
as in Fig. 3. Reverting further, however, to Fig. 5, the tails 
of both pawl and trip levers, when the latter are interlocked, 
bear such relative positions that upon the stoppage of the 


} 





vehicle and retirement of the lever H, the trip lever at M strikes 
the bracket N first, when the pawl becomes uncoupled, and 
would engage the rack but for the intervention of the said 
bracket, which, it will be seen, prevents it. 

A considerable number of experiments has been carried 
out with a vehicle fitted for the purpose, a few of which we 
enumerate, the wagon and its load being the same in 
each instance, and the tests taken with dynamometer. 

Reduction of 

Load in ewts. oad at start- 

with starting 
gear. 


Load in cwts. 
with ordinary 
traces. 


Conditions. 
year. 
Per cent. 
Plank surface, 1 in 68 .. ee ee 
Me NS ee eee errs 
Plank surface, lin 17 .. 6 4. Pr 
Plank surface, level ach . 44 
Heavy road, with mud ‘ 
4in. deep, level ee ee ae ee ee ee ee 
The above results speak for themselves, and it only remains 
for us to add that, according to the figures and conditions, 
the advantage to be derived from the use of this invention 
increases as the roads are heavier, and Mr. Beeton is to be 
congratulated upon having achieved so excellent a result, 
which we think will commend itself to all who are interested 
in the humane treatment of our long-suffering beasts of 
burden. 








LETTERS TO THE EDITOR. 
(Continued from page 345.) 


RAILWAY SPEEDS. 


Sir,—I have read with interest your editorial comments on my 
letter to the Railroad Gazetteregarding certain runs made on the Pitts- 
burgh, Fort Wayne, and Chicago Railroad on June 20th, 1887, and as 
you therein request additional information regarding this run, | take 
the liberty of sending you herewith a certified copy of the train 
despatcher’s record on train No. 3 from Fort Wayne to Chicago on 


| that date, from which you will see that the figures given from 
| Clarke Station, marked ‘‘A” on accompanying profile, to Colehour, 


marked ‘‘B,” correspond with similar letters on the train 
despatcher’s record, and similar letters on a profile on a smaller 
scate of the Pittsburgh, Fort Wayne, and Chicago Railroad from 
Fort Wayne to Chicago. This latter profile I send for the purpose 
of showing the general character of the Pittsburgh, Fort Wayne, 


| and Chicago Railroad as not being all down hill in one direction, 
| or being a road entirely free from grades ; 


but, as you will see, 
there are a number of grades running as high as 28ft. to the mile, 
and as high as 30ft. at one point in the direction in which the 
train was going. r t 

I send alsoa letter from Mr. C. H. Walton, now superintenden 
of the Western Division of the Pan Handle Railroad, who was at the 
time that this run was made train master of the Western Division 


| of the Pittsburgh, Fort Wayne, and Chicago Railroad. This letter 


confirms the main statements in the letter sent by Mr. Walton at 


the time, et 

From the diagram, or profile, on large scale from Clarke to 
Colehour, you will see that the run, where the 9} miles were mace 
in ten minutes mentioned in Mr, Walton’s letter, was on nearly & 
dead level, ; id 

In regard to your system of figuring train resistances, I wou 1 
say that, if we assume your figures to be correct in your - 
example, where you mention the power necessary to accelerate the 
8 of a 200-ton train, and where you arrive at the conclusion 
that it would take 18,200 1b. pull to put this train 3 to speed, yr 
show that it would be necessary to have a pull on the draw-bar 0! 
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66 a : S 
rappin our later figures, where you say the horse-power 
i ‘ve necessary to accelerate a train of the weight would 
3600 and 7000 
it beeen ablisbed, and is generally accepted by engineers in 
this country, that American cars do not require any such power 
wo = yap a train at a speed of sixty miles an hour, You 
nil aee From Mr. Walton’s letter that the running time between 
s 4 Wayne and Chicago was 225 minutes, after making deduction 
paylirde.) time stopped at stations and other deductions. Now, 
e we bet was necessary to consume the amount of time in 
wronterating that your figures demonstrate as being necessary— 
that is, 1 fig—and that, if we assume that it requires one minute 
in which to stop such a train, we will see that 2°81 minutes would 
ire 8 i ; 

—_ as having been made, in stopping and starting, or in 
retarding and accelerating. _This would cause, for the twenty- 
three stops, @ loss of 64°76 minutes, which, if deducted from the 
925 minutes actual running time, would leave only 161 minutes to 
cover the 148 miles, so that we must conclude that, while this 
train weighed 450 tons, or more than double what your 200-ton 
train would weigh, our accelerations must have been fully as 
fast as what you figure for the lighter trains, and our running time 
would have to have been faster than one mile a minute for the 
distance covered, 

Now, as a fact and as demonstrated by d namometer tests that 
we have made, the train resistances in accelerating are not nearly 
so great as you figured, but we find that in starting the heavy 
trains the moment of inertia, or first start, requires a very heavy 
pull, after which and within ga to one-half minute, the 
diagram drops back to about 1000 Ib. per car, at which it remains, 


according to your figures for a train of 200 tons | 


nd a fraction pounds per ton ; and about the same conclusion 


and that about one-quarter of this is all that is | 


d for each of the twenty-three stops mentioned by Mr. | 


te ett ree of oo “p= My a neneriedig - the steam saute + said :— 
? ith a 19in. Strong locomotive the port area is 31‘2 square 
William H. Tigar, being first duly sworn, | ; . : . 
depoges and says, that on June 20th, 1887, he a euaen by the inches, - 11 pe cent. of the | iston area, while a 19in. D valve 
Pennsylvania Company as train despatcher, and on the date mentioned | ©98'2¢ ordinarily has about 7% per cent. of port area, OF the 
above had control of the movement of trains on the Pittsburgh, Fort | former is nearly 14 times that of the latter. Notwithstanding 
Wayne, and Chicago Railway, between Fort Wayne, Indiana, and | this, the clearance volume of the new cylinder is only 87 per cent. 
Chicago, Illinois ; that on the morning in question Lehigh Valley engine | of that of the old one, being respectively 6°38 per cent. and 
bon 444 — = Bag - — ng! be yea 3 oa a - 7°35 per cent. of the piston displacement. 
Jhicago, leaving Fo ayne at 2.19 a.m. an a 0 a “ : 6 : 
7.00 nt, porcine en or Be stations at the times = Aad in the first The port ed es Coens = length as 25 to 1 in favour of the 
column of figures on this sheet ; that the figures shown on this shect are | 2€W engine, which is very advantageous. The areas of the rubbing 
true copies of the original train register kept on that day, and that the | surfaces of the valves are about 2 to 1 in favour of the new device. 
register of all trains kept by him while d as train despatcher were | We should consequently expect the gridiron valves to wear well 
accurate and correct. Witiiam H. Ticar. and to keep tight as well as the D valve, a result that has been 
Subscribed and sworn to before me, a Notary Public, this first day of | realised in stationary practice. The writer is familiar with grid- 
March, A.D. 1897. Rost. LeaRMouTs, Notary Public. | iron valves in stationary engines which have kept tight for so 
7 Ri tap ‘ tape many years—sixteen—without being faced, that he feels warranted 
Letter of C. H. W alton, Superintendent of the Chicago Division of | in concluding they will never leak. Being long and thin they can 
the Pan Handle Railroad, who was, at the time that this run was | bend over a valve seat which has been curved by expansion and 
made, Train Master of the Western Division of the Pittsburgh, Fort | contraction. In the new engine the passages are more direct to 
Wayne, and Ch tcago Railroad :— the chimney than in a common engine.” 

(Copy.] | In this paper he compares a large number of indicator cards, 
| taken from ordinary locomotives at similar speeds and similar 
| cut-offs, with cards taken from the Strong locomotive under similar 
conditions, and from these cards he makes the following deduc- 


SraTe or INDIANA, } as 





6% 





Chicago, Ill., March 4th, 1897. 
Mr. G. L. Potter, 
ee of — Power, 

‘ort Wayne, Ind. tions :— 

Sirn,—Referring to the enclosed correspondence and to your favour of 7 P 
March 2nd, detached, I remember making the trip on the Strong engine, | : For cards at the faster > ed of 45 miles per hour, the areas 
which left Fort Wayne on train No. 3, June 20th, 1887, at 2.20a.m. or | are 1°92 to 1°50, being 1°3 to 1 in favour of the new engine. 
2.25 a.m., and reached Chicago at 7a.m. The train consisted of ten | This is equivalent to saying that at 44 miles per hour a Strong 
cars, including four sleepers. I find, on looking up some memorandums cylinder 164in. diameter can do as much work as an ordinary 
which I noted at the time, that, taking out the detentions, other than cylinder 19in. in diameter. As, however, at this speed the initial 


regular stops, the running time was three hours and forty-five minutes. * “ty . Se sieeh 
There were some extraordinary detentions which I cannot at the present | °Y linder pressure of the link-motion engine is usually some 10 Ib. 


time recall, but I think an accident happened to some other train, which | °F 12 lb. below boiler pressure, while that of the other is only 


| caused the same. The nutes further show that the train made twenty- | some 4 lb. below, the disparity is even greater, and may be 1} to 


and by reason of which and the increased speed or travel of this | 


wll, requires the additional horse-power that the engine 
indicates, and that, while the accelerating force is constantly 
diminishing in pounds pull on the draw-bar as the train reaches its 
full speed, that the indicated horse-power is constantly increasing, 
due to the increased pce travel, and that any such law as you 
attempt to apply to this must necessarily be fallacious, 

I would say in regard to the question of being able to make the 
runs between stations separated by ten miles, that this engine 
vould take a train of this weight and put it upto speed within the 


first 14 miles, and that in doing so the engine would have an | 


initial pull of about 23,500 lb., which we have found to be a fact 
from dynamometer tests, and that in making this pull she gave 















Profile of the Western Division—P.F.W.& C.R.W. 


three stops and five slow-ups for bridges. I do not remember now | 1. At a speed of 50 miles per hour the ratio is 1°3)tol. In 
between what points the distance of 94 miles was covered in ten minutes, | this respect, that is, cylinder capacity, to perform work, the advan- 
or the 8°7 miles, including one crossing stop, in nine minutes. I think, tage of the new engine is more apparent with the higher speeds 
however, the last-named run was made between Pierceton and Warsaw, | and it would not be surprising if the ratio reached 1-7 tol “a 
which, if I remember correctly, is a distance of about nine miles, with | } : 2 4 1 A A 
one crossing stop intervening. At the time this run was made I realised | 65 miles per hour, which is equivalent to saying that in that case 
that it was a great performance, and I was very much interested in the | & 14in. Strong cylinder would equal an 18in. common cylinder, or 
engine. I think Mr. Polhamus can verify the statement I have made, | an 18in. Strong cylinder would be equal to a 23}in. common 
and he may be able to give you = — information. | cylinder.” 
jery truly, I might give you many additional opinions from such engineers 
(Signed) C. H. Waztow, | as E. D. Leavitt, Professor Thurston, and others, in confirmation 
Superintendent. ~ ’ 
| of these facts, but deem it unnecessary here. 
_ I send you by this mail additional data in proof of my statements I would say, in regard to questions of economy, that tests made 
in my letter to the Railroad Gazette, which was criticised editorially | on the Lehigh Valley Railroad, extending over along period under 


* 
oO. 
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“Tue Excmeer” 


a mean effective pressure in the cylinders of 150 lb., which mean 





Distance from Chicago In Miles 


Swans Exc 


in your issue of January 29th of this year. This proof is a copy | the direction of E, D. Leavitt, showed a saving, by reason of this 


effective pressure she could hold up to twenty miles an hour, after ofa letter from E, M. Herr, Superintendent of Motive Power of | valve gear, as pr aa with the link-motion engines which were 


which it would greatly decrease, as the engine was caused to cut- | the Northern Pacific Railroad, dated March 15th, 1897, in which | similar in every ot 


off at an earlier part of the stroke of the piston, and that, 
when she attained a speed of sixty miles, she would be giving a 
mean effective pressure of 70 lb., which she would hold at all 


Fag up to seventy or eighty miles, and that she ran while pulling | an examination of the profile of the Northern Pacific road—which 
thi: 


is train this 95 miles in ten minutes mentioned by Mr. Walton, 
at a speed of seventy miles an hour, and a mile in fifty seconds 


er respect, of about 15 per cent, in water, or 
Mr. Herr corrects a slight error which the (‘azette published in | about the same saving that has been shown by compounding 
regard to the distance from Royalton to Little Falls, as being 10°8 | ordinary locomotives, while retaining in an extraordinary degree— 
miles instead of 10°5 miles, as there stated. You will notice by | as is demonstrated by the above evidence—the smartness of the 
| high-pressure locomotive, the lack of which has been one of the 
| defects of compound locomotives having the ordinary valve gear, 
and this, to a large extent, has kept the compound from being 


I also send, and a copy of the train despatcher’s record of train 
No. 1, June 23rd, 1887, which is certified to be correct by N. E. Law, 


between mile posts. This speed will readily account for the time | superintendent—that the time was 11 minutes from Royalton to | adopted for express work, With this valve gear the compound is 


lost in starting and stopping, as each six minutes she would gain 
an additional mile. 
! would say further, in regard to this subject of quick runs 


Little Falls, from a dead stop to a dead stop, and the distance | found to have all the smartness that is desired, as has been 
10°8 miles, and that at Royalton the train stopped for water, so | demonstrated by the locomotive No. 1, of which I have sent you 
that the time was starting to stopping at Little Falls, and that | photographs, and which is shortly to be tested by the Purdue 


between stations, that we have a locomotive, of which I send you | the grade was an ascending grade all the way from Royalton to | University, copies of which tests I will forward you. 


ergo which has made with a train of 250 tons a distance 
etween stations from start to stop of thirteen miles in ten minutes, 


during which run she attained a speed between mileposts of a | was about four feet to the mile ascending. 


mile in forty seconds, or at a speed of ninety miles an hour. Now | 


both of these engines are open to investigation by any committee of | that of the time from St. Paul to Minneapolis, which is 11-4 
experts which you may choose to send here to see them in | miles up grades that vary from 86ft. to 90ft. for the first 5£ miles. 


operation, and we would be only too glad to repeat the perform- 
ances herein described in the presence of such experts. 


_ As regards the question of adhesion and the possibility of pull- | tractive power, and that was the pulling of the fourteen cars, 
ing trains of heavy weight, I will send you, in a few days, a record | which weighed 550 tons, including engine, at a speed of about 


ofa run made by this engine, No. 444, between Fort Wayne and | 
Chicago, with a train that weighed 2000 tons, besides the weight 
of the engine, and you will readily see from this record, and the 
speeds made with this train over the undulating surfaces indicated | 
on these profiles, that this engine must have greatly exceeded the 
theoretical adhesion of one-sixth of the weight on the drivers that 
= have given in the later editorial regarding the Chicago, 
lilwaukee, and St. Paul run of the Baldwin locomotive. 

You must remember that, on a gravel-ballasted road after a | 
shower of rain when the rails are sprinkled with a fine grit and | 
have the oil washed from them, that no theoretical formula will | 
apely to the question of adhesion. In connection with this I should | 
like to mention that at St. Paul on June 24th, 1887, this loco- 
motive, No, i44, pulled a train weighing 550 tons, including engine | 
and tender, up a three-mile grade that varied from 86ft. to 90ft. | 
to the mile, and in so doing she gave a draw-bar pull of 23,500 ib., | 


and moved the train at a speed of about twenty miles per hour up | to early exhaust. The link motion, when cutting off at 6in, at | Fridley Park... by at 
the grade from starting from a dead — In making this run no | piston __ of 1200ft., with the ordinary D valve, will usually show | 
er wheels but once, 





| and this is in line with your editorial in your issue of March 5th, 
| in which you discuss the impossibility of engines of ordina 


Little Falls, as shown on the pe of the road accompanying the Gro. 8. STRONG. 


train despatcher’s records, e grade varied but very little, and 


[Copy.] 
| St. Paul, Miserte, ‘ 
A : . arch 15th, 1897. 
I would like to call your attention to another part of this profile, Sahiest: Resend thas medal Wad. 
Mr. George 8. Strong, 
Rooms 1428 and 1430, Johnston-building, 

Broad-street and Exchange-place, New York, N.Y. 

Srr,—In reply to yours of 17th ult., I take pleasure of handing you 
herewith copy of record of train No. 1 from train despatcher's train sheet 
a 1887, bape - time made a Royalton and Little 

- ‘alls. is has been certified, as you request, before a notary. 
twenty miles to the hour up this grade. Here was where the | Superintendent Law also pa =e tas the train started from a 
indicator cards were taken, showing a mean effective pressure of dead stop at Royalton, the engine having taken water there. 
150 lb. to the square inch. | _ L also enclose a copy of profile of the road between St. Paul and Little 

I would like also to call your attention to the peculiar reasons | Falls, as per your request. . 
for these very high mean effective pressures, and which account You are in error as to the date, but I note you are correct as to the time 


for the ability of this engine to have made these remarkable runs, | ™@4e- The distance, however, is ——_——s so f a 


Superintendent. 


This was where the engine did what I regard as the most remark- 
able performance of which I am informed in regard to display of 


ry | “Prva ‘ 7 . 
desi intaining high ffecti t high speeds. | Record of Train No. 1, June 23rd, 1887, as per Train Sheet of that 
it ge ap enisee porn chess preg Horse “7 Eonar | date. Engine N 0. 444 ; Engineer, ” Kemmerer ; Pilot, Carney ; 
Diagram ”—in regard to this question. | Conductor, Mecusker. 

e all know that the ability of locomotives fitted with the | Stations. Arr. Dep. 
ordinary D valve and link motion are limited at high speeds in | _ p.m. p.m. 
regard to mean effective pressures, owing to the excessive com- — Paul gaat ig 2 ew ie is 
pression and back pressure, as well as to the loss in initial pressure | Minneapolis .. 4.49 .. 4.46 .. Ib-t .. — eae alae eaeaaiaes 
and loss from initial pressure to point of cut-off, and also loss due | Goon Greek and 
Anoka. Engine 
ran for water. 


Distance. Cars. Delays. 





sand was used, and the engine slipped and | a loss from boiler pressure to initial pressure of 151b., and from | ayok: 5. 5 6.05 02 9f5 min. Anoka set- 
only for an instant, and that the engineer knew enough not to put | initial pressure to pare of cut-off will show from 12 1b, to 15 1b. | aaa rs Nala ip pi a ting out 2 coaches. 
sand on the rails, as this would have greatly increased the resist- | more loss; and the exhaust will take place 10in. before the end of | gl dtd 7 = 3B a 5: : 12 
ance of the train and made his work more difficult. the stroke, and on the return stroke will close at 10in. from the | pi, eee eae ae 8°8 12 
I hope that this evidence is sufficient to remove your doubts, | beginning of the return and compress through l4in., making a| Becker .. .. byat .. 7.12 79 12 
and that if there be any other questions which we can answer we | crescent-shaped card, the mean effective pressure of which will not | ClearLake .. 7.16 .. 7.17 Ta 12 
shall be only too glad to do so, | usually be more than 351b. to 401b. This was the reason for the | St.Cloud .. 7.33 .. 7.34 11°2 12 
design of the valve gear and valves used on this locomotive, a: + ae = =o Pe an teen 
Stations. First section. Second section. | No, 444, and similar locomotives constructed by me. These | rite pals | 846 |) 847 108 SACL Reiter ok 
Fort Wayne = locomotives have shown their ability to get within 3 Ib. of | Belle Prairie.. by at |. 8.58 4°2 12 
Junction .. bs 30 | the boiler-pressure as initial pressure, and within 13 Ib. of boiler- | Brainerd.. .. 9.47 .. — .. 25°8 .. 12 
Arcola |. 245 pressure at point of cut-off, when cut off at 6in., and as the engine The above is a correct copy of the run made by train No. 1, June 23rd, 
Colombia .. B05 did not exhaust until the last inch travel of the piston, the ter- | 1887, taken from despatcher’s train sheet of that date. : 
Sa 8.54 minal pressure was very much lower than on engines exhausting : . _ H.E. Law, Superintendent. 
rete - 4.14 at 10in. before the end of the stroke ; and as the exhaust valves | Subscribed pa — to — this 
‘eae 4.37 did not close until within 34in. of the end of the return stroke, | 24th day o' R. Walee Notary Public 
4.57 re ie n . R. Wales, Notary Public, 
Wanatah |. 5.80 | the mean effective pressures at similar speeds to those mentioned Hennepin, Co. Minnesota. 
Valparaiso 5.50 | above would be about 70 Ib., as was demonstrated on this run of 
Clarke, -., 6°15 the Northern Pacific by indicator cards taken at the time, when 
Hey a 6.30 the engine indicated 1810-horse power with a mean effective pres- MOTOR CARS. 
Englewood - po sure of 70 Ib. : : _ Str,—As I believe that many of your Teaders will be interested 
Outer Depot .. 6.54 | In discussing this valve gear and the valves of these locomotives | in hearing a little of my practical experience of a motor car for 
Archer Avenue 7.00 | before the American Society of Mechanical Engineers, Mr. Francis | business purposes, may I intrude on your space with one or two 
hicago . 7.05 | W. Dean, of Boston, who is well known as a writer to the readers | remarks / 
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I have used one for some six months for making business calls, 
and have, of course, had roads and weather of the worst descrip- 
tion. Nevertheless it has done its work well, has gone up gradients 
as steep as 1 in 8, has run sixty miles wl day three days in a 
week, and the cost of running has been about 1d. _ mile, which 
will be lessened when the weather is better and the roads drier. 
The average s in the hilly country is about eight to nine miles 
per hour, twelve miles an hour being easily attainable on level 
roads, and four to six miles an hour up hills. 

As I am an enthusiast about them, I shall be pleased to give 
any intending users any further information ; and I have written 
a little book on the subject, giving short history of their develop- 
ment and present position, with descriptions of steam, oil, and 
electrical methods, and hints on management and working. 

March 26th. JAMES EDWARD TUKE, 








INSTITUTION OF NAVAL ARCHITECTS. 
SESSION 1897. 

THE meetings will be held as follows :—In the hall of the Society 
of Arts, John-street, Adelphi, by kind permission of the Council, 
on Wednesday, April 7th, morning at twelve o’clock ; on Thurs- 
day, April 8th, morning at twelve, and evening at seven o'clock ; 
on Fri “ys April 9th, morning at twelve. The Right Hon. the 
Earl of Hopetoun, G.C.M.G., President of the Institution, will 
occupy the chair. The Council of the Institution will meet in the 
library of the Society of Arts, on Wednesday, April 7th, at lla.m., 
and on Friday, April 9th, at 11.15 a.m. 


PROGRAMME OF PROCEEDINGS, 

Wednesday, April 7th.—Morning meeting at twelve o'clock: 
(1) Annual Report of Council ; (2) Election of the president, the 
officers, and Council ; (3) Address by the chairman, the Right Hon. 
the Earl of Hopetoun, G.C.M.G. 

The following papers will then be read and discussed :—(1) 
‘Recent Trials of the Cruisers Powerful and Terrible,” by Mr. 
A. J. Darston, C.B., R.N., Engineer-in-Chief of the Navy, Mem- 
ber of Council ; (2) ‘‘ Water-tuve Boilers in Warships,” by Rear- 
Admiral C. C. P. Fitzgerald, R.N., Associate ; (3) ‘A Mechanical 
Method of Ascertaining the Stability of Ships,” by Mr. A. G. 
Ramage, Member. 

yg April 8th.—Morning meeting at twelye o’clock :—(1) 
**Oo the ighting Value of certain of the Older Ironclads, if Re- 
armed,” by Captain the Right Hon. Lord Charles Beresford, C.B., 
R.N., Associate ; (2) ‘* The Application of the Compound Steam 
Turbine to the Purpose of Marine Propulsion,” by the Hon. 
Charles Parsons ; (3) ‘‘On the Use of the Mean Water-line in 
Designing the Lines of Ships,” by Mr. A. G. Ramage, Member. 

Evening meeting at seven o'clock :—(1) ‘*The Accelerity Dia- 
gram of the Steam Engine,” by Mr. J. Macfarlane Gray, Member 
of Council ; (2) ‘‘ Note on the Geometry of Stability,” by Mr. J. 
Macfarlane Gray, Member of Council ; (3) ‘‘ Acetylene and its 
Probable Future Afloat,” by Professor Vivian C. Lewes, F.C.S., 
F.I I., Associate Member of Council. 

Friday, April 9th.—Morning meeting, at twelve o’clock :—(1) 
“Nickel Steel as an Improved Material for Boiler Shell-plates and 
Forgings,” by Mr. William Beardmore, Associate ; (2) ** Applica- 
tion of Electrical Transmissions of Power in Marine Engineering 
and Shipbuilding,” by Herr F, von Kodolitsch, Member ; (3) con- 
cluding proceedings. 

The annual dinner of the Institution will be held on Wednesday, 
April 7th, in the Grand Hall of the Hotel Cecil, Strand, at a 
quarter past seven. 

_ The following circular has just been issued :—‘‘ This being the 
sixtieth year of the reign of her Majesty Queen Victoria, the 
Council have arranged that the Institution shall celebrate the 
event by holding an International Congress of Naval Architects 
and Marine Engineers at the Imperial Institute, London, in the 
course of the coming summer. His Royal Highness the Prince 
of Wales has graciously consented to act as honorary president of 
the congress, and will deliver the speech of welcome on the 
opening day. Invitations to take part in the congress have been 
sent to the Ministers of Marine of all the principal maritime 
Powers of the world, to the French Association Technique 
Maritime, to the American Society of Naval Architects and Marine 
Engineers, which are institutions having kindred objects to our own. 

“* The holding of this great congress on such a unique occasion 
will give the members a fitting opportunity fir welcoming to our 
country the many kind friends from abroad who, during the last 
two years, have shown us such marked hospitality, and done so 
much for the advancement of the Institution. The Council know 
that they can rely with the utmost confidence on the members to 
support them by every means in their power in doing honour to 
their guests, 

“A large and representative Reception Committee is in course of 
formation, and the Council are glad to inform the members that 
they are receiving every encouragement from H.R.H. the Prince 
of Wales, from the Government, the City of London, as well as 
— shipbuilding and shipowning interests throughout the 
country. 

‘The exact date is not yet fixed, but the meetings will probably 
take place early in July.” 








LAUNCHES AND TRIAL TRIPS. 


_TuE steam yacht Thistle, the property of the Ex-Empress 
Eugenie, which has been in the hands of Messrs, Day, Summers, 
and Co., engineers and shipbuilders, of Southampton, for the last 
few months for alteration and refit, went out for her trial trip on 
the 24th inst. at Stokes Bay, with the most satisfactory results, 
after which she returned to Cowes to complete her fitting out for 
the Mediterranean. She has been undergoing a complete over- 
haul, and many alterations have been made, The engines were 
lifted out complete and taken into the firm’s workshops, replaced 
in the ship, a new boiler fitted, new main and bridge decks laid, 
new foremast and bowsprit provided, and sundry alterations 
effected to the cabins. ‘he dining saloon has been enlarged and 
new cabins fitted for the servants, the extra accommodation being 
obtained by fitting a new single-ended boiler in place of the old 
double-ended one, which required twostokeholds, and by shifting the 
engines oft. further forward, thus reducing the space occupied by 
the machinery 10ft., which has been utilised for the new cabins. 
A new galley for the ship’s officers has also been provided. The 
yacht has also been fitted with steam steering gear, supplied by 
Messrs. T. Reed and Co., of Paisley, which is placed aft close to 
the rudder head, and is controlled from the bridg2 forward. A 
new windlass by Messrs, Clarke, Chapman, and Co. has also been 
fitted, and the same firm has overhauled the electric installation. 

On Tuesday afternoon, the 30th ult., Messrs. Craig, Ta lor, and 
Co., launched from their Thornaby Shipbuilding Yard, Thornaby- 
on-Tees, a very smart steel screw steamer of the following dimen- 
sions, viz.:—2U8ft. by 31ft. by 13ft. 7in., built to the highest class 
in Lloyd’s, of the well-deck type, havin poop, raised quarter- 
deck, bridge, and top-gallant forecastle. She is fitted with water 
ballast in double-cellular bottom, and in peaks. She has excep- 
tionally large cubic capacity, and is fitted with self-trimming 
hatches, rigged as a fore-and-aft schooner, and equipped with 
three steam winches, steam steering gear, steam windlass, and large 
donkey boiler. The engines are being constructed by Messrs, 
MacColl and Pollock, of the Wreath Quay Engine Works, Sunder- 
land, the cylinders being 17in., 28hin., 46in., by 30in. stroke, with 
large boiler to work at 160 1b. pressure. The vessel is built on very 
fine lines, and is estimated to give a speed of over 11 knots. She 
has been built to the order of Messrs. The Goole and West Ridi 
Steam Shipping Company, Limited—H. W. Ezard, secretary—an 
under the superintendence of George H. Strong, M.I.N.A., con- 
sulting engineer, of Hull, and also Captain ©, Moore, commander, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE iron market to-day—Thursday—had a quiet tone, though 
there is a much heavier production of iron and steel than was the 
case at this time last year. Buyers in most cases are deferring 
operations until the quarterly meeting, which is held at Birmingham 
on Thursday next, the 8th inst.; that of Wolverhampton being held 
on the preceding day, Wednesday, the 7th. 

The marked bar works, which have lately been fairly employed, 
are producing less, There is no change, however, in marked bar 
prices, which are firm at £7 10s.; merchant bars are steady at 
£6 103. to £6 15s.; but common bars are a shade lower than they 
were a week ago, though this afternoon they are still quoted £6 to 
£6 5s, The black sheet trade is still described by the manufac- 
turers as very unsatisfactory and unprofitable ; while the prices 
obtained, in some cases as low as £6 5s, for galvanisers’ doubles, 
and £6 for singles, would cause more sheet works to be closed were 
it not for contracts at better prices not yet completed. Galvanisers 
also report a dull state of trade, and quote galvanised doubles 
at £9 15s. f.o.b, at Liverpool. Hoop iron is quoted £6 10s.; 
tube strips, £5 17s, 6d. to £6 ; angles, £6 to £6 5s.; nail rod, £6 10s, 
to £6 15s.; stamping sheets, £9 10s. to £10; and trunk sheets, 
£8 15s. 

In the steel trade the demand for both B and Si 
Martin steel is well sustained, and the chief works are described 
as having plenty of orders. The Brierley Hill works of the Earl of 
Dudley are producing a heavy tonnage of open-hearth steel, much 
of which is used in the allied district trades. The production of 
Bessemer steel at the Bilston Works is maintained at nearly the 
maximum output. The important amalgamation is announced of 
the business carried on at Bilston by Sir Alfred Hickman, M.P., 
with the Staffordshire Steel and Ingot Iron Company, Limited. 
It may be of interest to mention that the £5 shares of the latter 
concern, which have lately changed hands at £18 and £20, were to 
be had a few years ago at 503. The blast furnaces, collieries, 
brickworks, steelworks, and basic slag manufacture are all to be 
carried on as one concern under the style of ‘ Alfred Hickman, 
Limited.” The present production of pig iron at Spring Vale is 
said to be nearly 2000 tons a week, whilst the production of steel is 
about 1000 tons. Mr. W. Hickman—son of Sir Alfred 
Hickman—will continue to manage the furnaces, and Mr. W. 
Hutchinson, who has managed the steel works for the past ten or 
twelve years, will continue to do so, both as managing directors. 
The amalgamated works, situated midway between Bilston and 
Wolverhampton, will constitute the largest iron and steel works in 
South Staffordshire. Steel prices remain unaltered at £6 53. to 
£6 10s. for bars; £7 2s. 6d. upwards for sheets, cold rolled 
qualities realising £10 10s.; £6 for heavy sections of angles and 
girders, and £6 15s. for light ditto ; £4 15s. for blooms and billets 
of Bessemer make ; and Siemens billets, £5 to £5 5s, 

On Monday a meeting of the Iron and Steel Wages Board was 
held to receive the accountant’s certificate of the average selling 
price of the twelve selected firms for January and February. The 
certificate showed the average to be £6 ls. per ton, and it was 
decided, in accordance with the sliding scale, that the rate of 
wages for puddlers continue at 7s. 6d. per ton, and millmen’s 
wages in proportion. This price compares with £5 193. 1d., the 
declaration for November and December last, and £5 16s. 8d., the 
declaration for the first two months of last year. It is thus an 
improvement of 3s. 11d. on the average of the previous two months, 
sm of 4s, 4d. per ton on the year, circumstances which have occa- 
sioned the liveliest satisfaction. 

In the pig iron trade current business is on a limited scale, as 
most buyers prefer waiting for the turn of the quarter before they 
make new contracts. Northampton forge was to-day quoted 43s. 
to 44s.; Derbyshire and North Staffordshire, 443, to 45s,; and 
Lincolnshire, 46s. Staffordshire cinder pigs are 39s, to 40s.; part- 
mine, 45s. to 47s. 6d.; and all-mine, 52s, 6d. to 55s, 

Local ironmasters note with much interest that the considera- 
tion of the various amendments to the schedules of the new Tariff 
Bill has now been begun in earnest by the American House of 
Representatives, and it is illustrative of the higher protectionist 
efforts, which are still being exerted in some quarters, that some 
of the amendments aim at obtaining a further increase in the 
already high rates sketched out in the Tariff Bill. These proposals 
meet with strong opposition from the Democrats, who, oo, 
have not been able to procure theirdefeat. The Democrats charge 
the Republicans with imposing duties higher than those legalised 
by the McKinley Act, but this indictment Mr. Dingley professes 
to deny, stating that with certain exceptions, the new duties are 
less than those of the McKinley Act. An especial attack has been 
made in the American House of Representatives by the opposi- 
tion upon the proposed new tariff duties on pig iron, amounting 
to 4dols. per ton. It is maintained that such high rates are not, 
as has been professed, necessary to protect the Tennessee, 
Alabama, and the other iron manufacturers of the States. It is 
feared, however, the opposition will not be successful in securing 
any reduction. 

It is not without a certain amount of secret satisfaction that 
the Midland ironmasters learn, according to the latest cables from 
Ottawa, that the American Tariff legislation is provoking a strong 
feeling of indignation among some of the members of the Dominion 
Parliament, which is finding vent in retaliatory measures, notice 
of which has already been given. The outcome of this feeling is 
the decision of the Canadian Government to discriminate in favour 
of Great Britain and against the United States. It is hinted that 
the discrimination will amount to 8 per cent. 

Manufacturers in this district, who have long been agitating for 
an improvement of the inland canalisation system between here 
and the ports, receive with envy the intelligence from Ottawa— 
under date March 26th—that the Canadian Government intends 
to begin immediately the works for enlarging and deepening the 
canal system in the Dominion, securing a uniform depth of 14ft. 
from Lake Superior to Montreal, at an estimated cost of 10 million 
dollars. 

The engineers and machinists have a good deal of work on their 
books, and the metal rollers are fairly well off. In steel tubes 
there is a very active trade. Electrical fittings are in ready sale. 
Horticultural tools are in additional demand, and for railway con- 
tractors and foreign planters’ tools a good demand exists. Some 
large contracts are on the books for railway wagons and other 
rolling stock, including considerable quantities for South America 
and India, 

Mining engineers in the Cannock Chase coalfield are much dis- 
turbed regarding the order which has been issued from the Home- 








office that after July lst not more than ten persons are to be 
allowed in any mine when a shot is fired. In the Cannock Chase 
mines the presence of gas causes far less anxiety than in many 
other parts of the country, and it will mean an enormous addition 
to the expense of coal getting if the whole of the workmen have 
to leave the pits whenever a shot is fired. Under these circum- 
stances it is pointed out that there is no necessity for Cannock 
Chase being included in the order, and pressure is to be brought 
to bear on the Home-office with a view to the exemption of the 
district from the new regulation. 

The ceremony of turning the first sod of a new shaft, to be known 
as the Diamond Jubilee Pit, in connection with the important 
Sandwell Park Colliery, West Bromwich, took place on Tuesday. 
It is now twenty-six years since the colliery was un, and during 
that period a very large total of coal, estimated at 6,000,000 tons, 
and covering an area of 1000 acres, has been mined. In con- 
sequence of this exhaustion, the company are now obliged to go 
further north about 14 miles, and the new shaft is expected to 
strike coal at a depth of 320 yards, and something like 800 new 
acres will, it is hoped, be got. The company have taken the best 





mining opinion before entering upon the new venture, which is 





estimated to cost some £50,000 or £60,000, and succogg seems 


ass . 
The manufacture of steel tubes of large diameter for ono; 
ing purposes, the demand for which at the present time 
excess of the output, is announced as the main object of the 
amalgamation of the three Birmingham tube companies referred 
to last week. The total Fay moneys amount to £981,000, 4 d 
the capital to be provided by the present issue of shares, ¢~ 
£150,000 debentures will leave a sum of upwards of £100 000 fi 
— eel , ; i 

ith a view to considerably enlarging its present i 
and to entering upon steam boiler bui di oa the prs mee 
trade, the Reliance ‘ube Company, Birmingham, formed _ 
ago, has determined to increase the nominal capital by £50,000 
making a total of £70,000, After consulting with Mr. Midwinter’ 
the well-known tube-making plant expert, it has been determined 
to add to the twelve draw benches already laid down, six morg 
machines adapted to making boiler tubes of bin. diameter, forty-five 
stamps, and additional engine and other machine power, A | " 
rolling mill, of four sets of rolls, is now rapidly nearing completion, 
The company state it bas already orders on the books for over 
800,000ft. of tubing, which it estimates will realise a profit of 
about £10,000. 

A strike is threatened in the fitting and socket makers’ section 
of the tube trade in the Midland district. This state of affairs 
has been brought about in consequence of the employers having 
failed to meet the men’s representatives in conference to decide 
upon some new rate of wages after the end of March, when the 
existing arrangement expired. At least 1000 hands are affecteq, 
A conference was called by the representatives of the men a few 
days ago in Birmingham, but less than half a dozen firms, out of g 
total of about thirty attended, and it is this indifference to their 
claims that the men complain about. 

The British Electric Traction Company, Ltd., has intimated 
its withdrawal of the Bill, which it intended to promote in 
Parliament, for the acquirement and amalgamation of some of the 
leading tramway lines in the South Staffordshire district, owing to 
its inability to come to terms with the Wolverhampton and some 
other Corporations. The Company, however, announces its inten. 
tion to resume negotiations with the various authorities concerned, 
with a view to carrying a modification of their abandoned scheme, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Munchester.—Notwithstanding the more hopeful prospects with 
regard to labour questions, the position generally, so far as the 
iron market here is concerned, shows no improvement, the con. 
tinued unsettled foreign outlook still having a very restrictive 
effect upon business operations, and the tendency of prices has 
been, if anything, towards a still further downward move, Engi- 
neering establishments in some special departments are kept excep. 
tionally busy, but the general ot pat still show a falling off as 
regards new work coming forward. There is, however, no actual 
slackness in trade, and taking it all through—except in some 
branches directly connected with the textile industries—the position 
remains fairly satisfactory. The strike in the Oldham district con- 
tinues, and it is reported that some 8000 men are now either 
directly or indirectly thrown out of work, but there would seem to 
be some probability of an early settlement being arrived at. 

A restriction of Beda: to as nearly as possible actual require- 
ments continues the general position in the iron market here, and 
there was again only a moderate attendance at the Manchester 
‘Change meeting on Tuesday. Nominally there is no actually 
quoted change in makers’ prices for pig iron, but where contracts 
run out they are finding it difficult to replace these, except at some 
reduction upon current rates, and in many cases consumers are 
only renewing for limited quantities, evidently preferring to wait 
further developments of the market before entering into engage- 
ments of any weight. For the most part makers have still sufficient 
iron to deliver on account of contracts already on their books totake 
away a large proportion of their output for some time to come, 
so that as far as the immediate future is concerned, they are 
under no actually pressing necessity to force sales at lower 
prices. They are, however, gradually running off their contracts, 
with very few new orders coming upon their books to replace them, 
merchants in the meantime underquoting with a view of securing 
any business coming forward, and this before long must largely 
tend to weaken makers’ position. For Lancashire foundry, makers 
are getting about their list rates, of 48s, 6d. less 24 delivered 
Manchester, from regular customers for special requirements, 
but in the open market they are quite cut out by the com- 
petition of other brands. ‘The official quotation for Lin- 
colnshire foundry remains at 45s. 6d, net, but merchants 
are prepared to sell at 6d., and in some cases 1s. under this 

re, whilst Derbyshire foundry is now not quoted more than 
48s. 6d. to 49s., net delivered Manchester. With regard to forge 
qualities, there is just now so little inquiry ——_ that quotations 
are scarcely more than nominal, but prices would have to be cut 
very low to secure orders of any moment. In outside brands, 
Middlesbrough makers still ask 493, 7d. to 49s, 10d. net cash for 
good-named foundry qualities, delivered by rail Manchester ; in 
the open market, however, there are sellers at 6d. to 9d. less. 
Seca ous has eased down, both Eglinton and Glengarnock, 
delivered at the Lancashire ports, ‘saws obtainable at 46s, 9d. 
to 47s, 3d., and delivered at the Manchester Docks about 49s, 
to 49s, 3d., with American pig iron about 46s. to (46s. 6d. net 
cash, P 
In the finished iron trade makers are still quoting on the basis 
of £6 for Lancashire bars and £6 5s, for North Staffordshire 
ualities, but these figures, except for special brands, are out of 
the market, and, with very little business coming forward, manu- 
facturers are in some cases following the underselling of merchants, 
and would now give way about 2s, 6d. per ton, whilst merchants 
are still lower sellers, For sheets and hoops there is still only 4 
very slow demand, but the average quotations for sheets remain 
at abous £7 5s, to £7 7s, 6d., with list rates for hoops £6 10s. for 
random to £6 15s. for special cut lengths, delivered Manchester 
district, and 2s. 6d. less for shipment. ; 

The position in the steel trade presents no specially new feature, 
the only change to notice being a further weakening tendency “4 
hematite, ordinary foundry qualities of which are now obtainable 
at 58s, 6d. to 593., less 24, delivered here. Billets are about as 
last reported, local makers asking £4 10s. net cash, but bookin; 
no business on this basis, with averaging £6 2s. 6d., an 
boiler plates quoted £6 12s. 6d. by local makers, but offered from 
other districts at as low as £6 5s, to £6 7s. 6d. delivered Man- 
chester, : . ‘n thi 

Visiting one or two of the engineering establishments in this 
district the other day, I had an opportunity of personally ascer- 
taining to some extent the class of work which is Just now —— 
tool makers exceedingly busy. Messrs, Hulse and Co., of poor a 
had in hand several important orders for heavy machine tools st 
connection both with marine work at home, and a large weig! “ 
of work for Japan, including heavy special tools for their i“ 
arsenals and dockyards, and, in addition, a number of gee 
for ordinary manufacturing and marine work. Messrs, Jam) ; 
Spencer and Co., of the Chamber Ironworks, Hollinwood, Fd 
exceedingly busy completing orders for Japan’; and I may men — 
that the Japanese contracts have kept some of the’shops going . 
the last couple of years, the orders including first a genera — 
mentof tools for the equipment of their torpedo shopand ian 
department, followed afterwards by a substantial line of a 15( = . 
cutting lathes, in three sizes. The firm has also had a coneitert® : 
run upon special designs of profiling and milling — ble 
cycle makers, some of the principal firms ordering a consi had i 
number of these tools. In addition, Messrs. >, eng have ha 





good deal of work in locomotive tools both for home railways and 
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with one order for a 5ft. wheel lathe, to be supplied to 
he Uganda Railway Company’s workshop. In their overhead 
t . crane department they have also been very busy, and 
or had to largely extend their shops for this particular branch 


of work. 
A very 


for India, 


handy gas brazing bench, suitable for cycle work, has 
- st been introduced by Messrs. Fletcher, Russell, and Co., of 
Warrington. In this apparatus the brazing hearth, which is 
nstructed of fire-clay, with suitable fire-clay blocks for various 
ear of work, is supported on a wrought iron table carried on 
a iron supports. The errangement is supplied with a couple of 
: i which have independent connections, so that they can 
preg ge d singly or in Teationta as required ‘ 
i use: ’ ? 
, meeting of the Manchester Association of Students in 
sonnection with the Institute of Civil Engineers held on Wednes- 
day last—the president, Mr. C. S, Allott, M. Inst. C.F, in the 
chair—Mr. W. R. Baldwin- Wiseman, B.Sc., read a paper on “‘ The 
Qecurrence, Production, and Uses of Asbestos, _Mercury, and 
{rsenic.” The author introduced his subject by pointing out some 
mistakes in orthography relating to asbestos, and then dealt with 
the classification mf _ the be penn = ae and Ba — 
lication in packing and gunpowder storage. r. dwin- 
Wiseman next dealt with mercury, under the headings of ores, 
cinnabar, and mode of occurrence, and referred to a new theory of 
localities. This was followed by a description of the furnaces 
used, @ discussion on Regnault’s thermo-electrical relations of 
amalgams, with some remarks on gold amalgamation and use of 
mercury in the preparation of aniline dyes, concluding with a few 
observations on the uses of ——. ? The paper was illustrated by 
liagrams and specimens, and a discussion followed, in which 
Moos J. H. Lynde, W inder, and Lawrence took part, the pro- 
seedings closing with the usual vote of thanks. 
“Tanderstand that Messrs, Crossley Brothers, Limited, the well- 
known gas engine makers, of Openshaw, Manchester, are carrying 
out considerable extensions of their works, and that these include 
a new special department for the manufacture of oil engines, to 
the caprrrenes = per they have for some time past been 
devoting considerable attention. 

Alsbongh the anticipations an pane prevalent in the coal 
market, that the present month would open with some giving way 
in prices, have not been realised, the tendency continues in a 
weakening direction, and the increasing keenness of competition 
from some of the outside districts, especially Yorkshire, is making 
it very ee ~ oy een to maintain their full 
rates. Requirements for domestic consumption are, of course, 
steadily diminishing, and collieries are in very few cases working 
above four days per week, except where they are puttinginto stock. 
As previous!y reported, full late quotations are not in all cases 
firmly maintained, but it is chiefly on special sales that there is any 
Said te sitass snd tonge eoale tho peal howe n> nants 
regard to stean fo , the position shows no materia 
change ; supplies continue ample and prices weak, especially where 
anything like —— are concerned, ordinary descriptions for 
steam and iron-making purposes being obtainable at from 5s. 6d. 
to 6s. per ton at the pit mouth. Engine classes of fuel, owing to 
the lessened production of slack due to the quietness in the round 
coal trade, are not quite so plentiful in the market, and prices in 
some directions show if anything rather a tendency to harden, 
but no really noticeable improvement can be reported on late rates, 
common slack remaining at about 3s. to 33. 6d.; medium sorts 
33. 9d. to od 3d., and best qualities 4s, 6d. to 4s. 9d. per ton at 
the pit mouth. 

_ For shipment business comes forward but slowly, with no altera- 
tion in prices, 7s. 6d. to 7s. 9d. still representing the average 
figures for common steam coal delivered at the Garston Docks or 
i ae ee at se 

urrow.—There is much s iness in the hematite pig iron 
trade, although prices have fluctuated somewhat during A a week, 
They have ranged from 48s, 7d. to 48s. for warrant iron, and now 
stand at 48s. 1d. net cash sellers, 48s, 04d. buyers. Makers quote 
50s. to 51s. for parcels of mixed Bessemer numbers net f.0.b., and 
are well off for orders. Stocks during the week have been further 
reduced by 5729 tons, making the decrease since the beginning of 
the year 13,024 tons, Stocks now total up to 282,922 tons ; 36 
pene ery in blast, as compared with 39 in the corresponding 
week of last year. 

No change can be noted in the iron ore trade, which is steady, 
and the demand is full and active. Native sorts are at 10s. 6d. to 
lls, ad ton net at mines, and the best sorts, in which there is a 
small but regular business, are quoted at 13s. 6d. to 14s., while 
+ sary = Se average quality are at 15s, per ton net at 

Oast WOrkKS, 

In the steel trade a very steady business is being done, and at 
the Barrow and West Cumberland works there is general all-round 
briskness, A fair inquiry is maintained for steel rails, and a steady 
demand exists for ship plates and other shipbuilding material. 
Orders for other classes of steel are plentiful, and the general 
outlook is good. Prices show no variation. 

: rpg report a quiet demand for newjcommercial tonnage, 
rs prospects are not assuring for the immediate future. Orders 
Ps Admiralty work are not at present being given out, and no 
Soaee orders are in the market. Makers in the meantime are 
<a om employed on old Admiralty orders, and on high- 

— Re ge a - also oa good repair order: in 

- 2 re bu: ivity i 

water. tube boiler construction, = a 
: — coal trade shows no change. Orders are plentiful and 
Hf a but prices are low, as competition remains keen. Coke is 
"can request, and prices are steadily held at late rates, 
We cok is very briskly employed ; the exports of pig iron from 
5343 ast ports during last week were 13,547 tons, and of steel 
of phe. . compared with 3661 tons of pig iron, and 4851 tons 
of 9886 Pe © corresponding week of last year, being an increase 
pcs : ns of pig iron and 492 tons of ‘steel, The total ship- 
— tne year total up to 99,553 tons of pig iron and 103,465 
108 600 k. ee', a8 compared with 80,408 tons of pig iron and 
pe ‘sa ons} of steel in the corresponding period of last year, 
gaan” of 18,145 tons of pig iron and a decrease of 2205 tons 

The trial trip of the twi : 
buil ; ‘he twin-screw steamer Duchess of Devonshire 
pede a — Construction and Armaments Co., Ltd., for the 
Belfast. am Navigation Co,, and intended for the Barrow and 
satiafert = Barrow and Isle of Man services, has resulted highly 
peer eet %s Under natural draught she steamed 17 knots, being 
ceemade te 4+ knots, and on her full speed forced draught trials 
19 kn re 9°47 knots against the tide, her guaranteed speed being 
“ak ae = 1s confidently believed when she settles down to 

iitiens Meta Bb sges a SS ee will be able to cover the 

: arrow an elfast in si 
Barrow and the Isle of Man in two and ‘half moe galas 











THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 
N i 5 
Pen phenge has taken place in the coal trade of this district 
ae dee week, The re are very well employed, working about 
required a Week, an even then producing more coal than is 
a. samphes of of large collieries are doing a very good business, but 
went of pie | e smaller and older concerns are complaining of 
pe pect ~ the difficulties of their position. Several strikes 
sottiod ite ut it is believed that they will be satisfactorily 
Ait ba - two. The demand for house coal is un- 
z ; @ average quantities of fuel are bei 
ver both the Great eye and Midland, petro, sipert 
t 2 V ecline in values i i 
is oulag nae than in other parts of the comniey ; that ‘of seein 
© excessive competition of seaborne fuel, The Eastern 





Counties and other markets continue to take an average tonnage, 

and the local demand is steady.: Values are not very strong, and 

lower prices are frequently taken to get rid of large supplies. 
Best house coal cannot be purchased for less than 9s. 3d. per ton 


at the ag Silkstones realise 8s. 6d. to 9s. 3d. per ton; Barnsley 
house, 7s. 9d, to 8s, 6d. per ton; Flockton from 7s. 3d. ton ; 
good nuts from 6s, 6d., and thin seam 6s, 6d. per ton. e trade 


in steam coal is well sustained, considering the season of the year, 
and in spite of the fact that the shipping season has not yet 

d, the production is steady and entirely cleared. Con- 
tracts for the approaching shipping season are now being arranged. 
The coalowners are in a out position, having no stocks in hand, 
and many inquiries constantly coming in, Some little trouble is 
experienced in regard to values. The proposal to put on an extra 
6d. per ton on last year’s prices does not meet with the approval 
it was expected todo. It is believed that if owners keep firm they 
will gain the extra 6d. The Humber ports are taking a fair 
amount, and the general request is fully up to an average 
Barnsley hards make 7s. to 7s. oa. per ton; second qualities:from 
63. per ton. Gas coal is not.so much inquired after. Engine fuel, 
on the other hand, is in steady demand, and values remain as last 
reported. Nuts from 5s. 6d. to 6s. 6d. per ton ; pit slack from 2s. 
to 2s. 6d. per ton. The make of coke is still as as ever, and 
stocks are being rapidly cleared off. A large tonnage is being sent 
to North Lincolnshire and Derbyshire, owing to the animated 
condition of the pig iron trade. Northamptonshire is also taking a 
fair quantity. Best washed coke makes from lls. to lls. 6d.; 
ordinary from 9a. 3d. to 9s. 6d. per ton. 

There is no appreciable alteration in the heavy trades. Large 
shipments of East Coast iron are at present being made, causing 
somewhat of a scarcity in Cleveland and East Coast hematites for 
immediate use. A noteworthy feature is the closeness of the 
quotations for Cleveland No. 3 and Scotch warrants. There is only 
a matter of 4s, between the two; while there is usually 8s. per 
ton. Prices areas follows :— West Coast hematites mixed numbers, 
60s. to 61s. 6d.; East Coast, 58s. 6d. to 593.; Lincolnshire No. 3 
foundry, 45s. to 45s. 6d ; forge, 433.; Derbyshire, No. 3 foundry, 
> Saas forge, 41s. to 42s, 6d.; bars, £6; and sheets; £7 to 

>7 10s. : ' 

Railway material continues to be well inquired for, and orders 
are coming in very largely both from home and foreign markets. 
The orders are mainly for wheels, tires, and axles,’and prospects 
are very encouraging. It is a long time since the wagon and 
carriage builders were so busy. mongst the work recently 
specitied for are 180 carriages for the Central London Railway ; 40 
carriages for the South-Eastern have been placed with the Oldbury 
Railway Carriage Company, Birmingham; and the same company 
has placed the contract for 30 thirds with the Darnall Carriage 
and Wagon Company, Sheffield. A similar gratifying briskness is 
reported in the rolling mills, many of them running night and 
day. The tilts and forges are also fully occupied, and extensions 
are being largely made to contend with the increasing demand for 
the special qualities of steel required in:the enginéering branches. 

Experiments still continue to-be made witb the armour plates 
manufactured by the three Jocal firms. Up to the present the 
plates have come out satisfactorily in the tests, and it is expected 
that further work will soon be in hand. These will be welcome 
in Sheffield, as the orders now in course of execution are well 
advanced, and the men engaged in the earlier stages of manufac- 
ture will soon be short of employment. 

In the lighter industries of the city business has been rather 
quieter this quarter than it was a year ago. Much work was 
brought forward from 1896, and since that has been worked off 
orders have come in very slowly. Travellers are sending home 
gloomy accounts. They say that buyers are reluctant to increase 
their present stocks. ‘I'he quietness is due, no doubt, to the large 
attention that is being paid to the preparations for the Diamond 
Jubilee, the Indian famine, and the unsettled state of political 
affairs on the Continent, is also telling against business. e fall 
in the price of sterling silver has caused somewhat of a reaction, 
and many firms would prefer to do a large business in the higher 
classes of plated wares. 

The cutlery trade continues the same as reported last week. 
For the United States cheap carvers, steels, and ket are 
in excellent request, and many houses are so full of work that they 
are afraid they will not get their books free before the high tariff 
becomes law. South African trade is improving, the demand now 
being quite up to that prevailing prior to the Jameson Raid. 
With Australia a better business is also reported, but the Canadian 
cal] for cutlery is practically at an end. 

The annua! meeting of the shareholders of Messrs. Charles 
Cammell and Co., Ltd., was held at the Cyclops Works, Sheffield, 
on the 3lst inst. Sir Henry Watson, J.P., D.L., chairman of the 
company, presided, and there was a very large attendance of share- 
holders, The dividend was 124 per cent. for the year, £60,000 bei: 
carried to reserve, and £41,993 brought forward. The report an 
balance-sheet—of which a summary was given in THE ENGINEER— 
was unanimously adopted. Sir Henry Watson, Colonel William 
Sidebottom, M.P., and Mr. Samuel Roberts, were re-elected 
directors, It was stated that the business prospects for the current 
year were very satisfactory. During the visit of the Queen to 
Sheffield at the end of next month, her Majesty is to witness the 
rolling of an armour plate at the C = Works. 

Mr, J. E. Townsend, secre of John Brown and Co., Limited, 
has been appointed a director of the company. Mr. Townsend, who 
will still continue to act as secretary, has been twenty-seven years 
at the latter works, and his appointment, which is worthy recogni- 
tion of excellent service, is certain to be heartily endorsed by the 
shareholders, 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THOUGH the labour difficulties in this district have assumed a 
less threatening aspect than last week, and are in a fair way to 
being settled amicably, yet confidence in the market is not restored, 
for political uncertainties still hamper business and prevent buyers 
operating. In regard to the dispute with the engineers, the sug- 
gestion made last week by Mr. Robert Knight and his colleagues 
of withdrawing the man working the boring machine at the 
Pallion Forge, and so removing the obstacle to the meeting of the 
employers and the men, was adopted, and the strike at that 
establishment came toan end. The man, it appears, though not 
a member of the Amalgamated Society of Engineers, was a 
member of a society for whom Mr. Knight and his colleagues 
spoke. A conference between the employers and the represen- 
tatives of the Amalgamated Society o ineers was . 
and this took place on Wednesday in London, when the various 
matters in dispute were discussed. In view of the con- 
dition of affairs, the lock-out notices, which should have terminated 
last Saturday, were suspended. The other important industrial 
dispute was that between the North-Eastern ilway and their 
servants, which at one time threatened to develope into another 
strike, but happily this has been avoided. When the repre- 
sentatives of the men met the directors on Tuesday at York, 
the latter pointed out that they were not in a_ position 
to grant any further concessions than had already been 
given. They pointed out that to concede what the men 
claimed would cost the company £380,000 per annum, and that 
would necessitate their increasing their rates to freighters, which 
was not Thera, of, or there would have to be an increase of 
traffic which would bring in three quarters of a million more 
revenue. They pointed out to the delegates that the industries of 
the North-Eastern district have to face severe competition with 
other localities and with foreign countries, and anything which 
tended to raise the cost of production and distribution would 
injuriously affect both the prosperity of trade and the employment 
of labour in the district. There is no doubt that the demands of 





the men were exorbitant—they were mainly for increased wages, 
reduced working hours, and in rates of Sunday and over- 
time pay. The directors referred to the advantages and privileges 
of railway servants in to the permanent character of their 
employment, the continuation wholly or in part of their wages 
during periods of sickness, the privilege tickets granted to them- 
selves, their wives, and families, their annual holidays without 
loss of pay, the special grants made to men permanently disabled, 
&c., which all represent additions to their actual wages. ge 
refused to agree to the men’s demand that promotion sball in all 
eases be according to seniority, promotion being a matter which 
must be absolutely retained within the control of the company. 
They can make no change in regard to the eyesight test, as they 
have adopted the method of testing recommended by the highest 
authorities. The directors, after making special investigations, 
intimated that they were satisfied that the wages, hours, and con- 
ditions of employment generally of the men in the North-Eastern 
service are favourable in comparison with those of men in the service 
of other railways in England, and also in comparison with those 
of similar grades of men in industrial ——_ in the district 
served by the North-Eastern Railway Company. They cannot 
justify any further concessions than those recently made, but they 
expressed themselves as quite willing to have the questions of 
wages and hours referred to arbitration, except the proposals of 
the locomotive staff. The arbitrator to be agreed upon by the 
two sides, or in case of failure to agree, he shall be appointed by 
some judical authority. The men desired the arbitration to include 
wages and hours of drivers and firemen, though few of such men 
are members of their Society, but bave an organisation of their 
own, which is negotiating separately with the directors. The 
directors refused to allow this question to go into general arbitra- 
tion, and the men declare they could not accept arbitration under 
these circumstances, but must appeal to members for further 
instructions; this they are now doing. The locomotive staff are 
moving separately ; they claim that eight hours shall constitute a 
day’s work, and that any time worked over eight hours shall be 
‘paid at the rate of time and a-quarter—a claim which is not likely 
to be granted. 

The pig iron market has been very dull and Sones this 
week, for while the labour disputes have ceased to have an adverse 
influence of any importance, the political disquiet with regard to 
Crete and South Africa causes much uncertainty and prevents the 
return of confidence so much needed. The situation is unsatis- 
factory for ironmasters, who should at this season be selling iron 
freely for spring delivery, and be advancing their prices. That the 
prices are not declining asa result of the lack of new business is 
due to the fact that makers are so well off for contracts that they 
have no need yet to press for more, and their deliveries are unpre- 
cedented, stocks in consequence being rapidly reduced. e 
March shipments of pig iron from the Cleveland district were 
129,574 tons, as compared with 87,830 tons in February, 102,968 
tons in March, 1896, and 77,884 tons in March, 1895. They are 
the best March returns ever issued, and more than that, they 
exceed those of any other month, except September, 1896, when 
133,442 tons were shipped. The increase has been chiefly due to 
the extraordinary exports to Germany. The stock returns are 
also very encouraging. Thus Connal’s at March 3l1st held 167,852 
tons of Cleveland pig iron, a decrease for the month of 2483 tons, 
They also held 96,011 tons of hematite pig iron, the decrease for 
the month being 10,874 tons. 

The price of No. 3 Cleveland G.M.B pig iron this week has been 
chiefly 40s, 6d. per ton for prompt f.o.b. delivery, and 41s, has 
been paid for delivery over the current quarter, but as a rule 
neither makers nor merchants would sell for delivery more than a 
few weeks ahead. No. 1 Cleveland pigiron realises 433., and No. 4 
foundry, grey forge, mottled, and white all 40s,, but there is very 
little forge iron available for sale. 

For mixed numbers of East Coast hematite pig iron 50s. per ton 
is the general quotation of merchants for early f.o.b. delivery, but 
producers themselves are not ready to accept that, as the cost of 
manufacture is at least ls. per ton above that, and in some cases 
even more. The production is less than the requirements, and is 
likely to continue so, because of the difficulty of getting adequate 
supplies of ore from abroad. It is a noticeable feature of our 
hematite market that, while East Coast warrants are low in price 
in comparison with that of makers’ iron, yet they are dearer than 
West warrants ; in fact, they have this week been ls. 6d. 
dearer, where formerly they were 23. 6d. cheaper, and they are 
now considered the d st thing on the market, but the stock 
of them is not much more than a third of that of West Coast 
warrants. The Tees Furnace Company, Limited, have sold their 
Tees-side blast furnaces at Middlesbrough. They are four in 
number, and the last was blown outa few weeks ago. It is probable 
that they will be dismantled, and already some of the machinery 
has been sold to local ironmasters. These works are almost the 
oldest pig ironmaking establishment in the Cleveland district, 
having been started in 1854, soon after the discovery of the Main 
Seam of Cleveland ironstone. Latterly the works have been pro- 
ducing hematite iron. It is rumoured that Sir Christopher 
Furness, Westgarth, and Co., will acquire the wharf, to afford 
accommodation for fitting their engines to large vessels, their present 
wharfage admitting of the engining of moderate-sized vessels only. 

The demand for finished iron and steel is quiet, though there is 
some improvement in the business in rails. The North-Eastern 
Steel Company, Middlesbrough, have secured the order for 6800 
tons of steel rails, for the Danish State Railways, at £4 13s. 4d. 
per ton delivered—a price considerably less than those quoted by 
the German and Belgian manufacturers. For this order there was 
American competition, the Carnegie Company sending in a tender. 
The present price of heavy steel rails is now £4 12s. 6d. net at 
works, and mills are well employed. The heavy plate mills, which 
have been idle for over a month, at Messrs. Bolckow, Vaughan, and 
Co.’s Eston Steel Works, owing 2 lack of specifications, have 
been fully restarted this week. e extent of the operations 
there has been so much extended that at Grangetown, where most 
of those employed at the steel works live, the accommodation is 
inadequate, and plans for other 200 houses have just been passed 
by the District Council. The price of steel ship-plates is nominal 
at £5 7s. 6d., less 24 per cent. f.o.t., but 2s, 6d. less is not refused. 

Sir W. G. Armstrong, Whitworth, and Co., Ltd., Elswick and 
Manchester, have decided to pay an interim dividend of 24 per 
cent., being at the rate of 5 per cent. oe annum. 

At the annual meeting of the shareholders of Messrs. Bolckow, 
Vaughan, and Co., Ltd., it was stated that the average prices per 
ton realised for the company’s commodities during the last three 
years were :— 





1894. 1895. 1896. 

£s. da. £s. d. £8. d 

GOR ca ce os ee OOS we ce OES 061 
Cleveland pigiron.. 115 0 .. .. 1151 117 3 
Hematite pigiron .. 2 2 7 a 2 Se 248 
Steelrails .. .. .. 810 8 .. .. 81111 cL 
Steel sleepers .. aie @, 2. «4 §.E «- &2 8 


The coal trade is, on the whole, more favourable, more espe- 
a | in Northumberland, where the briskest part of the year is at 
hand. The opening of the Baltic ports is increasing the demand 
for steam coal, and the shipments are improving, while collieries 
are more fully employed, and the price of best qualities has been 
put up to 8s. per ton f.o.b. Gas coals are generally in quieter 
request, but nevertheless some a for the London gas 
companies have recently been p » aggregating over half a 
million tons, and the average price of the gas coal so sold has been 
6s. 6d. per ton f.0.b. The gas coal to be delivered at the Wool- 
wich Arsenal over the next twelve months from Durham also leaves 
about 6s. 6d. per ton f.o,b., while the steam coal will average 
10s. per ton delivered. 

The Durham Miners’ Federation Board have made another claim 
for an advance of wages for the miners, but the owners have inti- 
mated that they are not in a position to concede any increase. 
Shipments of coal are good. Coke is firm at 13s, 3d, delivered at 
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furnaces on Tees-side, and the demand is very fair, especially on 
export account, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Glasgow pig iron market has been irregular, the tendency 
being further Pn Retoag and only a small business has been 
effected. In some kinds of iron hardly anything was done in the 
course of the week. Operators are uncertain as to the immediate 
future of the business position, and apparently not disposed to 
undertake much responsibility. Merchants, — and home 
consumers are alike cautious. The business in tch pig iron 
warrants were from 45s. ld. to 44s. 84d. cash, and 45s. aha. to 
44s. 10}d. one month. Cumberland hematite sold in moderate 
quantities from 48s, 2d. to 48s. cash, and 48s. 34d. to 48s, 14d. one 
month. A small business took place in Middlesbrough hematite 
at 49s. 64d. to 49s, 2d. cash, and 49s, 94d. to 48s, 44d. one month. 
In Cleveland ordinary iron less interest than usual was taken, and 
scarcely any rg existed on some days, especially for imme- 
diate yews e limited business done in Cleveland was at 
40s. 14d. for in fourteen days, and at 40s, 3d. to 40s. 14d. 
one month. 

The output of pig iron in Scotland is fully maintained, there being 
eighty-one furnaces in blast, which is exactly the same number as at 
this time last year. But while the total furnaces in operation is 
the same as twelve months ago, the output of ordinary Scotch iron 
has been materially reduced, while that of hematite and basic pigs 
has been considerably increased. 

There is a fairly steady business in ordinary Scotch pigs, the 

rices of which do not show much change, although the tendency 
is undoubtedly easier. Monkland and Govan, Nos. 1, are quoted 
f.o.b. at Glasgow, 46s, 3d.; No. 3, 45s. 3d.; Carnbroe and Wishaw, 
Nos. 1, 46s. 6d.; Nos. 3, 45s. 6d.; Clyde, No. 1, 50s. 6d.; No. 8, 
47s, 6d.; Summerlee, No. 1, 51s.3d.; No. 3, 48s. 3d.; Calder, No. 1, 
51s. 6d.; No. 3, 48s. 6d.; Gartsherrie, No. 1, 52s.; No. 3, 48s. 6d.; 
Coltness, No. 1, 52s, 6d.; No. 3, 48s. 9d.; Glengarnock at Ardros- 
san, No. 1, 50s. 6d.; No. 3, 46s.; Eglinton, No. 1, 47s. 9d.; No. 3, 
45s. 9d.; Dalmellington at Ayr, No. 1, 47s.; No. 3, 45s. 6d.; Shotts, 
at Leith, No. 1,'51s. 6d.; No. 3, 49s,; Carron, at Grangemouth, 
No. 1, 51s. 6d.; No. 3, 48s. 6d. 

The position of the ge iron stocks does not show much altera- 
tion. In Connal and Co,’s Glasgow stores there was a decrease of 
about 300 tons in the past week, and the total stock is now from 
1400 to 1500 tons less than at the beginning of the year. 

The past week’s shipments of Scotch pig iron were 5463 tons, 
against 6889 in the corresponding week of last year. The foreign 
business is small, but it is expected that during the remainder of 
the spring the shipments will exhibit some increase, 

Hematite pigs are taken in steady quantity by consumers. It 
has several times been noticed here that the values of Middles- 
brough pigs had been rising to a relatively greater extent than 
other classes of hematite. Various explanations of this movement 
have been given, such as that the better qualities of Cumberland 
hematite ore were becoming less easily accessible, and that 
pig made from imported ores had at length enlisted the im- 
plicit confidence of the couzumer. About the accuracy of these 
views there need probably be little difference of opinion; but 
an entirely \fresh reason is now assigned for the increase in the 
prices of Middlesbrough hematite, viz., thata ‘‘ corner” has been, 
or is about to be, organised in this class of iron. Purchases made 
over a series of weeks with this view would, of course, account for 
the gradual advance in prices. In well-informed quarters, however, 
it appears te be questioned whether the speculative market in 
Middlesbrough hematite is large enough to Bi eo of such an opera- 
tion being carried through with any considerable profit. Scotch- 
made hematite is quoted by merchants 52s, 6d. per ton, delivered 
in railway trucks at the steel works. 

There is no change to notice in the finished iron and steel 
departments. Malleable iron is fairly steady, and it is believed 
its position may receive some accession of strength from the more 
recent reports with regard to the state of prices in various English 
centres. Makers are anticipating some early improvement in the 
foreign demand. Tube makers have been doing well, and so have 
engineers, some of whom report that they have more orders in 
hand at present than for a series of years past. 

During March 32,735 tons of new shipping were launched from 
the Clyde shipyards, compared with 40,790 tons in the same month 
of last year, and 16,966 tons in March, 1895. The output for the 
past three months embraces 49 vessels measuring 63,209 tons, com- 
pared with 49 vessels and 94,299 tons in the first quarter of last 
year, and 48 vessels with an ageregate tonnage of 61,248 in the 
corresponding period of 1895. ree-fifths of the tonnage launched 
in the past month consists of steamers. New orders do not come 
to hand so freely as towards the end of last year. 

The coal trade is dull, for although a large quantity is going 
into use, the output is more than equal to all requirements, Coal 
shipments are scarcely so good as in the preceding week. Prices 
are nominally unchanged. 


elivery 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A VIGOROUS condition characterises most of the iron and steel 
works, and I was pleased this week to note, from personal observa- 
tion, a good many of important extensions going on in various 
quarters, which indicate a strong belief in the permanency of the 
change which has set in. At Dowlais the immense furnace No. 11, 
‘which is to beat the record in the country,” is nearing comple- 
tion, and at Cyfarthfa the fifth furnace is progressing. In clear- 
ing away the top of the mine measures at the back of Pandy 
Mill, Cyfarthfa, several fine specimens of a fossil tree were ex- 
cavated this week, supposed to be the Sigillaria, The navvies 
also cut into a small coal vein, showing, as at Penydarran, that 
the proximity of coal a century and a-quarter ago suggested the 
site of the works, 

Rails, bars, plates, and small goods continue in demand. 
Messrs. Crawshay are fairly busy with an Indian rail order, and 
at Dowlais, Cardiff, demand exceeds supply. In the Swansea 
Valley the various steel departments are very busy at the several 
works, and the Swansea Hematite Company is importing largel 
from Bilbao, At Blaenavon and Ebbw Vale a brisk condition is 
perceptible, and Tredegar is doing a little and also securing sub- 
stantial coal contracts, one, the Great Northern Railway of Ire- 
land, which is on a little better scale than that of the previous year. 
Tredegar has also some Admiralty orders, 

In the Briton Ferry district the output of hematite 
large, and the d d is sustained. In steel bars 
Ferry and the Albion Works are busy. 

_ Wright and Butlers, Swansea Valley, are in good form, and 
improving signs are visible at the Mannesman Tube Works. 

_ Swansea imported last week 1446 tons pig iron and 1700 tons 
iron ore. 

The boisterous weather of late has told upon the coal trade, yet 
a fair amount of business has been done at the chief ports. 
Cardiff coal exports last week totalled 330,000 tons, and had the 
weather been more favourable this would have been much greater. 
Newport coal total was close upon 50,000 tons foreign, and 
15,035 tons coastwise. Swansea coal —— was below the average, 
principally on account of storms. Fuel trade is fairly brisk, but 
not up to the unusual figures of the previous week. 

Cardiff continues busy in patent fuel, shipping to various destin- 
ations, Trinidad, &c.; one cargo to Valencia was recleared, having 
been first shipped at S a, but the st , the Sapphire, had 
to put into Cardiff in distress, 

In the Rhymney Valley a good coal output is goi 
mouthshire coal market is slightly weak. Saacy Merth 
are 


pig has been 
the Briton 








on. Mon- 
yr collieries 


restarting after a stoppage of three years. 


At length the sliding scale audit justifies an advance of wages. 
On Tuesday a meeting of the Joint Committee was held in Cardiff, 
when it was announced, as the result of the investigation of the 
auditors, that the wages of the colliers from the Ist of April will 
be 11} per cent. above the standard of December, 1879, being an 
advance of 1} per cent. On the question of the control of output, 
it was decided by the committee that at a meeting of the associa- 
tion to be held next week the matter would be brought before the 
workmen’s representatives. 

Mid-week at Cardiff best steam coal was slightly easier, and 
prices were not quite so firm, some varieties showing a droop to 
the extent of 3d. This was ed, however, as only a tem- 
porary matter, and possibly is due to the block at some ports by 
the weather, preventing tonnage coming in and hindering its 
despatch. 

Latest Cardiff quotations are:—Bast steam, 11s. to lls, 3d.; 
seconds, 10s, 44d. to 10s. 6d.; dry, 9s. 6d. to 10s.; best Monmouth- 
shire, 9s. 3d. to 93. 44d.; seconds, 8s. 9d. to 9s.; special small, 
5s. 9d. to 63.; best, 53. 3d. to 5s. 6d.; seconds, 5s.; inferior sorts, 
4s, 6d. to 4s. 9d. House coal was in moderate demand: Best, 
10s. 6d. to 1ls.; No. 3 Rhondda, 11s. 3d. to 11s, 6d.; brush, 93, 9d, 
to 10s.; small, 8s. to 8s. 6d.; No. 2 Rhondda, 8s, 3d. to 8s, 6d.; 
through, 6s. 6d. to 6s. 9d. 

Coke in good demand generally, 14s, 6d, to 22s., according to 

uality. 
; a ll coal prices:—Best anthracite, 10s. 6d. to lls. 64d.; 
seconds, 9s. to 10s.; ordinary large, 83, 3d. to 8s. 9d.; small, 3s, 9d. 
to 4s. 3d.; steam coals, 93. 6d. to 10s.; seconds, 8s, 9d. to 9s. 3d.; 
bunkers, 7s. 9d. to 8s.; small, 4s, 3d. to 4s. 6d. House coals: 
No. 3 Rhondda, 10s. 3d. to 10s. 9d.; through, 9s. to 9s. 6d.; small, 
7s. to 7s. 9d.; No. 2 Rhondda, 8s, 6d. to 9s.; through, 6s. 6d. to 7s. ; 
small, 5s. 3d. to 5s, 6d. Patent fuel, 10s. to 10s. 3d. 

On ’Change, Swansea, mid-week, it was reported that the pi 
iron market during last week had developed another relapse, an 

rices were 6d. per ton lower than those of the previous week. 
ieeties complications were suggested as the probable cause of the 
droop in prices, as stocks are decreasing, and a large consumption 
is going on. 

In sympathy with pig iron, prices in iron and steel manufactures 
are slightly easier. 

Glasgow warrants, latest prices are 44s. 10d.; Middlesbrough 
No, 3, 49s. 6d., 493, 44d.; Welsh bars, £6 to £6 17s. 6d.; sheet 
iron and steel, £6 15s. to £6 17s. 6d.; steel rails, heavy sections, 
£4 10s. to £4 12s, 6d.; light, £5 12s, 6d. to £5 15s, Bessemer 
steel: Tin-plate bars, £4 7s. 6d. to £4 10s. Tin-plates, makers’ 
quotations for Bessemer steel cokes, 10s.; Siemens, 10s. 3d. to 
10s, 44d.; ternes, 28 by 20 c., 19s., 20s., to 2ls.; best charcoal, 
12s, 3d. to 12s, 9d.; wasters, 6d. to 1s. less. Block tin, £59 2s, 6d. 
to £59 5s, 

The tin-plate trade is, as usual, varying in character from the 
point of observation. Some works are running short of orders, 
and stoppages are threatened, and a prevailing rumour is to be 
heard suggestive of a “stop week,” to see if an improvement 
would result. In other quarters fairly good trade is being done. 
As regards bulk of shipments no fault can be found, the total 
export from Cardiff last week being 65,645 boxes, while the 
receipts from works only totalled 36,822 boxes. Stocks are now 
down to 88,345 boxes, as com with 117,168 boxes the previous 
week, and 161,995 boxes at this date last year. But one feature 
of the week’s trade is even more encouraging than this decline in 
stocks, On ’Change this week it was remarked that of the 8800 
tons cleared for foreign ports, 1250 tons only were for the United 
States, the remainder being for Russia and the Continent. Next 
week large shipments are expected to be made to Philadelphia, 
New York, and Baltimore, Portugal, Cadiz, and Hamburg. 

It has since been somewhat authoritatively stated that a “stop 
week ” will certainly not be general, only in places where orders 
are short. Briton eal is doing well in tin-plates. Last week 
all the mills—20—were in full work. 

Mr. Harpur, borough engineer, Cardiff, has put in before the 
electrical tram committee an able report on the practicability of 
several lines, 

One of the | 
in this week. 


est steamers which has yet entered Barry came 
is was the Milwaukee, of Live 1, from the 
yards of Messrs. Hunter, Newcastle-on-Tyne, e steamer is 
470ft. long, 56ft, beam, and 31ft. depth, with a registered tonnage 
of 7317 tons, her carrying capacity being double that amount. 
She is fitted with two decks, and is lighted throughout with 
electricity. 

A statistical review of colliery operations is given in a local con- 
temporary, which sums up very tersely the coal strength of Wales, 
There are 587 collieries, 22 of which are in Breconshire, 53 in 
Carmarthenshire, 344 in Glamorganshire, 160 in Monmouthshire 
8 in Pembrokeshire. These collieries give employment to 106,000 
men and boys underground. The great collieries figure in the 
following order: Ocean ; Nixon; Powell Duffryn, Davis and Sons ; 
Dowlais Iron Company; Cary Brothers; Glamorgan Coal Com- 
pany ; Ebbw Vale; Great Western. 

Pitwood is getting firmer in price. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE business transacted on the different iron markets in this 
country during the past week has been steady, but by no means 
brisk, only some specially favoured departments being able to 
report active employment. 

emand and sale on the Silesian iron market have remained 
moderate, though perhaps a trifle more lively than last week, 
merchant iron, for instance, being well inquired for on local 
account. The export business continues rather sluggish for the 
resent ; only from Russia and Poland a steady demand comes in. 
The Frauralintle is reported to have received several large orders 
from the first-named country. The plate and sheet trade has 
fair prospects, and the manufacturers of steel may also be con- 
sidered in a pretty satisfactory position. 

The Austro-Hungarian iron trade is still without animation, and 
the general tendency is far from stiff. Pig iron continues in 
moderate call, owing to heavy imports from America, and if 
there is any change for the better in the malleable iron trade it is 
so slight as to be hardly perceptible. Exports to the Balkan 
countries have been but very limited during the past months, 

Official quotations, free Vienna, are, for white forge pig, 45°50 
to 48 fl.; grey ditto, 48 to 51 fl.; Bessemer, 48 to 51 fl. p.t.; ingots, 
76 to 80fi. p.t.; bars, Styrian, 117 ‘50 to 122‘50fl. p.t.; the same, 
Bohemian, 112 fi. p.t.; girders, 111 fi. p.t.; boiler-plates, 150 to 
180 fi. p.t.; steel-plates, 140 to 162 fl. p.t.; tank plates, 130 to 
135 st p.t.; galvanised sheets, 210 to fl. p.t.; tin-sheets, 26 fi. 


per box. 
In France the iron industry is reported to be egies by firm 
position ; the recently advanced quotations are, as a rule, well 
maintained. Scrap iron is in vigorous request at improving prices, 
Pig iron remains os scarce, 

A change in the direction of improvement has not taken place 
on the Belgian iron market; on the contrary, there has been rather 
less animation noticeable in some branches during the week now 
past, and for export orders slight concessions had here and there 
to be to. Generally, however, the business transacted is 
of a tolerably satisfactory sort. Export in manufactured iron 
during January of present year is stated to have decreased 6500 t. 
against the same month last year, while exports in manufactured 
steel have considerably increased, as will be seen from the follow- 
ing figures:—Steel girders, 3257 t. (2453 t.); steel rails, 4832 t. 
(2118 t.) ; steel manufactured is, 1381 t. (604 t.) ; iron girders 
2424 t, (4204 *) ; iron plates, 2871 t, (4314 t.); iron manufactured 
goods, 7920 t. (17,075 t.). 





In Rheinland-Westphalia nearly all sorts of manufactured iron 
and steel, except girders, plates, and general railway material, have 





been showing a falling off in demand last week. Both ¢ 

and dealers prefer to wait and see what the condition of mien 
will be in a few weeks, and are now covering only their itnmedian 
requirements, The tone of the pig iron trade is pretty stift and 
there is a activity going on at the blast furnace work 

Concerning the situation of the engineering and construction sho . 
not much of interest or importance can be related, a regular i 
in some instances brisk occupation being noticeable, - 

At a recent tendering in Bukarest for thirty first-class Passenge, 
cars, forty second-class enger cars, and ten other cars » 
Maschinenbau-Actiengesellschaft Niirnberg received the ordor " 
the following prices :—First-class carriages, without brake, 20 8008 ; 
the same with brake, 21,050f.; second-class carriages, withoy, 
brake, 18,720f.; the same with brake, 18,970f.; and for the ten 
— of different descriptions 19,670f. with, and 19,4207. withont 

rake, 

Daring the month of February of present year the total outpu’ 
of pig iron in Germany and Luxemburg is statistically stated t, 
have been 519,959 t., of which 129,682 t. were forge pig and 
spiegeleisen, 39,951 t. Bessemer, 267,756 t. basic, and $2570 


foundry pig. Production in January, 1897, amounted to 564,364 ;.. 
in Feb , 1896, it was 481,250 t. From January Ist ¢jjj 
February 28th, 1897, 1,084,323 t. were produced, against 978,731 ¢, 


for the same period the year before. 

The output of iron ore in Spain is reported to have increased from 
5,514,339 t. in 1895 to 6,808,000 t. in 1896. The different districts 
yielded in 1896: Vizcaya, 5,300,000 t., against 4,574,724 t. in 1895. 
Santander, 530,000 t., against 448,286 t.; Murcia, 300,000 ¢. 
against 164,453 t.: Sevilla, 265,000 t., against 122,808 t.; Almeria, 
275,000 t. inst 99,511 t.; Oviedo, 60,000 t., against 59,253 ¢,: 
Malaga, 38,000 t., against 17,503 t.; other provinces, 40,000 ¢,. 
against 27,801 t. Exports in iron ore amounted to 6,253,473 t. 

inst 5,248,192 t. in the previous year, and were for the different 
districts :—Almeria, 55,591 t., against 4760 t.; Garucha, 219,087 ,, 


against 98,688 t.; Behovia, 13,870 t., against 8380 t.; Irun, 113] t, 


— 630 t.; Pasajes, 440t., against — ; Huelva, 20,774 t., against 
1551+; Marbella, 37,679 t., nst 38,329 t.; Cartagena, 277,836t, 
against 133,353 t.; Aguilas, 17,868 t., against 24,510 t.; Gigon, — 
against 4335 t.; Santander, 231,133 t., against 264,551 t.; Castro 


Urdiales, 298,456 t., inst 250,310 t.; Sevilla, 265,314 t., against 
88,582 t.; Bilbao, 4,/98,283 t., against 4,354,133 t.; Povenna, 
30,690 t., against 32,080 t.; Valencia and Alicante, —, againg 
4000 t. Output of pig iron in Spain was for 1896 246,326 t,, 
in Bessemer steel, 62,511 t. were produced; in Siemens. 
Martin steel, 42,066 t.; the total quantity of manufactured 
iron and steel was 137,809 t. In pig iron 22,669 t. were ex. 
ported in 1895, and 23,805 t. in 1896. Of the last-named quantity, 
7595 t. were sent to Germany, 5828 t. to Italy, 4860 t. to Holland, 
2894 t. to Great Britain, and 2015 t. to Belgium. Imports to 
Spain were for 1896: pit coal, 1,447,345 t., against 1,505,541 t.; 
coke, 234,033 t., against 219,643 t.; pig iron, 8607 t., against 
12,384 t.; castiron, 14,832 t., against 7768t. ; rails and bars, 26,265t,, 
against 18,232 t.; iron plates, 970 t., against 1240 t. Production 
in pit coal was 1,830,771 t., against 1,739,075 t.; in brown coal, 
44,700 t., against 44,708 t. 

The output of quicksilver in Spain was for 1895 about 43,600, 
and for 1896, 46,600 bottles at 34} kilos, 

The world’s production in zinc is stated to have been for the last 
three years as under :— 











1896. 1895. 1894. 

tons. tons. tons, 
Rheinland, Belgium, Holland 179,730 .. 172,185 .. 152,420 
i ta +5 0 uc co co SO << 94,015 .. 1,145 
England... .. 25,880 .. 29,495 .. 32,065 
France and Spain 28,450 .. 22,895 .. 21,245 
tae 9,255 8,355 .. 8,580 
Russian-Poland .. 6,165 4,960 .. 5,015 
Europe = 845,855 381,855 .. 310,470 
United States of America 78,105 78,206 .. 64,400 
Totals.. . 418,460 .. 410,061 .. 374,879 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


MODERATE attendance on 'Change. The demand for steam coal 
continues , with fair stems for loading and prices very steady, 
House shipments are still much affected by the boisterous 
weather, and ing vessels are making long passages, Prices 
are a little easier. Tin-plates continue dull with a lessened 
demand. 

Coal: Best steam, 9s. 3d. to ws, 6d.; seconds, 8s. 9d. to 9:.; 
house coal, best, 10s. 6d. to 11s.; dock screenings, 5s, 3d. to 5s. 6d,; 
colliery small, 4s, 9d.; smiths’ coal, 6s, 6d.; patent fuel, 10s. Pig 
iron ; tch warrants, 44s, 8d.; hematite warrants, 47s. 9d. f.o.b, 
Cumberland ; Middlesbrough, No. 3, 29s. 11d. prompt; Middles- 
brough hematite, 48s. 11d. Iron ore: Rubio, 14s, 3d.; Tafna, 
14s, Steel: Rails, heavy sections, £4 12s. 6d.; light ditto. £5 53, 
f.o.b.; Bessemer steel tin-plate bars, £4 7s. 6d.; Siemens steel 
tin-plate bars, £4 7s, 6d.; all delivered in the district, cash, Tin- 
tl Bessemer steel, coke, 10s.; Siemens, coke finish, 10s. 3d. 

itwood: 15s, 9d. to 16s. London Exchange Telegram: Uopper, 
£48 13s, 9d.; Straits tin, £59 2s, 6d. Freights steady. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 24th. 


Money is abundant, and rates low, because comparatively few 
wantit. Business generally improves slowly. Railroad traffic does 
not warrant a radical departure from the conservative methods 
of the past three or four years, The change in political administra- 
tion has stre ened confidence in all circles, but this is all, 
The tariff Bill before the House will soon be sent to the Senate, 
which is republican by a very uncertain majority. A great deal 
of business is said to hinge on its passage substantially as it came 
out of committee, The iron trade is sluggish. Pig iron pro 
duction has tly increased since the autumnal election. Stocks 
have reached a point where makers are secretly making con 
cessions in order to get rid of iron, The ore question has been an 

ttling one for ths, Coke is 1°50 dols., and its controllers 

decline to reduce it, Steel rails are nominally 20 dols., but in the 
event of large orders coming, it is quite possible less would 

taken for late delivery. plate iron is sold at one cent & 

und, angles a trifle over. Wire rods are very active, and those 

inds of steel used in agricultural implement works. Bar a 

are the dullest on the list. As es | as there is so much idle 

r! 


ity pri t i . N Il combinations designed 
capacity prices cannot improve. Nearly a en nt 


to secure good 7 have gone to nought. 1 : 
feeling everywhere in favour a cncniaath of action, but impeores 
trade conditions must first come. The liquidation of values sl 
reached a point which allows manufacturing and all other interes 
to avoid further sacrifices. Prices are low, but there is life in — 
and solvency as well, Failures continue about at the usual rate, 











: . ived 
Tue Secretary of State for Foreign Affairs has receive 
a despatch from her Majesty’s Agent and Consul-General at ~ 
stating that tenders are invited by the B Geren 
the construction of a railway line from Rustchuk to son 
Tenders should be addressed to the Minister of Public Woh 
Ways and Communications—Construction Section—and itd nN 
sent in not later than 10 a.m. on June 7th next. The -_— .* i 
lans, &c., may be obtained from the apes Ministry © have 
Works, on payment of 20f. Such ean ° f the 
been received may be seen at the Comme’ Department 0 





Foreign-office any day between the hours of 11 a.m, and 6 p.™ 
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THE PATENT JOURNAL. 
Condensed from “ihe Toes Oficial Journal of 
Application for Letters Patent. 


entions have been ‘‘ communicated" the 
gape dress of the communicating party are 
printed in italics 


18th March, 1897. 


7031. COGENT Driving Mecuanism, B. 8. Spittle, 
irmingham. 
rad, FASTENINGS of Locks, &c., H. Pitt, Kidder- 
inster. 
7038.  HILL-CLIMBING Device for Cyc.es, D. Neale, 
Hdinburgh. 
7034. TERMINAL, G. H. Congdon, London. 
7035. SUSPENSION of Panrecunicon Vans, C. M. Ash- 
down, London. 
7036. TaRceTs, M. Mullineaux, London. 
7037. Equatisine Parts of the Bopy, M. Gernandt, 
Baden, Germany. 
7038. Lapies’ GARMENTS, M. Gernandt, Baden, Ger- 


any. 
7039. Yivorenic Corset, M. Gernandt, Baden, Ger- 


many. 

7040. PENHOLDERS, W. B. Palmer, Bristol. 

7041. Dyerne, F. A. Gatty and Co., Ltd., and V. H. 
Gatty, Manchester. 

7042, FLaNcine Merat Tuses, W. Malam, Manchester. 

7043. Gas GENERATORS, T.andJ. Lyons, and J. Pearson, 
Halifax. 

7044. Apparatus for Curtinc Yarn, G. Wortley, 
Huddersfield. 

7045. Minimisinc Danoer in Cot.isions, C. C. Hewett, 
London. 

7046. Batus, F. C. Lynde, Manchester. 

7047. PenHotpers, H. G. Hills, Manchester. 

7048. Minrmisinc the Puncture of Tires, G. Moore, 
Brighton. 

7049. VaLves for Generators, W. H. and R. W. Allen, 
Bedford. 

7050. TRousER Supports, F. W. Meacock, Liverpool. 

7051. Preventinc Lyne on the Back, J. P. Frost, 
Dublin. 

7052. ‘*Briptinc” Paint BrusHes, H. Maguire, 
Dublin. 

7058. Lezpoarp Gear for Saitino Crart, E. A. Gill, 
Rochester. 

7054. Wueexs, W. Fraser, Birmingham. 

7055. Iron Rest ConsTrvuction, J. Burrows, Willenhall, 
Staffs. 

7056. TRIPLE Power EXPANDER, T. L. Rees, Clydach, 
near Cardiff. 

7057. ‘Pweumatic Cycre Sappies, T. K. Barnard, 
Oswestry. 

7058. INTERMITTENT WaTER Morors, J. H. Harrison, 
Middlesbrough. 

7059. Cicaretres, A. Letalle, Birmingham. 

7060. TAKING BinpsEYE PHotoorapus, H. A. Lewis, 
Birming! 

7061. CycLe Foot Rests, C.T. B. Sangster, Birming- 


ham. 
7062. BRICK-MAKING MACHINES, T. Parker, Birming- 
ham 


7063. Knitt1nc Macuines, T. Barker, Bolton. 

7064. Hotpinc Cycigs, H. A. Murphy and T. Foster, 
Bolton. 

7065. Bortz Stoprerinc Mounts, E. J. Carnelley, 
Birmingham. 

7066. Satts, W. Garroway, G iw. 

7067. Furnaces, T. Fletcher and Fletcher, Russell, and 
Co., Ltd., Manchester. 

7068. Tires, E. T. Whitelow, Manchester. 

7069. Cycte Driving Mecnuanism, T. G. Evans, 
Sheffield. 

7070. SHutrtxe Guarps, J. and R. H. Clegg, Man- 
chester. 

7071. Carnpuretter, C. W. Ingraham and P. B. Mc- 
Swords, Brussels, 

7072. Trap, R. Cellarius, Brussels. 

7073. Sote, L. E. Vincent, Brussels. 

7074. IontTING Gas Cuarogs, W. T. Rowden, Lenzie, 


near iW. 

7075. Removine “‘ Burrs” from Woop, H. Roberts, 
Leeds. 

7076. Preumatic Tires, F. and J. McBride, Live L. 

7077. CoMBINATION MgtaL Tire, W. Hamilton, 
London. 

7078. Forks, O. H. Lewis, London. 

7079. Sappes, J. F. Steele, H. V. Currie, and H. 
Vincent, London. 

7080. Scarr Sumpes or FasTeninos, G. G. Meyer, 
London. 

7081. Loom Pickine Banps, J. Swindlehurst, London. 

7082. Sarery ATTACHMENT for Watcues, J. Howarth, 
London. 

7083. Steam GeNERATORS, W. A. P. Werner, St. 
Leonard’s-on-Sea, 

7084. Topacco Prpgs, J. Owen, London. 

7085. Rims and Tires of CycLe WHEELS, J. G. Galley, 
London. 

7086. Gearine, W.8. Rogers, London. 

7087. Currs, A. Reichart and 8. F. St. J. Steadman, 

_ London. 

7088, Sappug, C. F, 8. Mellor, London. 

7. oe Marae, F. Fromholt and J. Sanders, 


7090. CycLe Cran .& 
Sieiagene KS, J. A, Crane and J. Whitehead, 


7091. CoverInc CARDBOARD Boxes, H. 

_ London. 

70. Govecnemne Go.r Civus Baa, P. D. Hedderwick, 

mn. 

7093. MmRceRisinc Corton, C. H. Abel.—(J. Kleine- 

_ wefers Sihne, Germany.) 

7094. StockinGs, F. A. Richardson, Maidstone. 

7095. Sappux, G. P. Townsend, London. 

7096. REGULATING SPEED of Morors, H. F. Parshall 

es y 

7097, WHEELS, 8. Stri , F 

_ strickland, ‘came ee OF 

7098. Gas or Liguip Fue. Encines, 8. A. Reeve, 
London. 


a CoMEROLLNO OVERFLOW from Basins, C. L. Riker, 
n. 

7100. EYELETING MACHINES, H itte- 
more, United States.) ee ene: oe 

7101. Box, A.M. 8 , Lond 


7 harpe, on. 
7102. Initia the Cuarcg in Enornes, H. J. Lawson 
London, , ; 


Inman, 


7103. Hincep Bar Haw: 
Martindale, a taugpa and Brake Lever, J. W. 
(104. Game, B. G. King, 
i ge Noe J. and Sn, 

ag 8. P. F. Lehmkuhl, The Hague, 


Nethe 
7107. 
to for BREAKING Up Coa, W. Sellar, 


7108. Distiur 
naam “a, vielen 
‘ ve DI 
Pee — Lamp, W. P. Thompson.—(H. Arnhold, 
0. ire CaRpIna Enornes, W. H. Radcliffe, 
7111. Coan Sortine W. F.B erpoo! 
- F. Butler, Li \. 
mig. Baaxes, M. Schleifer, London. 
Lg ATTERIES, F, H. Perry, Liverpool. 


14. VELocrpEp; w. 7 
Blood, United ES, : P, Thompson.—(M. B. and C. C. 


7115, Cow1s, 8. H. Page 
» H. Page, London. 
7116. Oxsoura, The Internationale Automaten Gesell- 


ne mdon. 
° Caunee Drivine Mercuaniso, J. de V. M. y Liorca, 


pit 
7118. Currs M. W. Whi 
7119, 2: W- White, London. 
no SyFENING Fasrics, N. Hirsch, London 


—— J. H. Lewis, J. Stevenson, and 


7122. Tutt Coupiines, 8. M. Wright, 8. Cummins, 
and W. Eisaman, London. 

7123. Butiers for Rirtep Fire-arms, 8. C. Steward- 
son, London. 

7124. Enve.orss, G. M. Fassett, London. 

7125. Envevorss, 8. E. Watson, London. 

7126. Trick Matousox, P. Jensen.—(J. and H. Feiz, 
Austria.) 

7127. Glover Towers, P. Jensen.—{L. Rohrinann and 
H. H. Niedenfiihr, Germany. 

7128. Gaze Parnt for Surps’ Borros, L. de Bruycker, 
London. 

7129. Cigar Currer, A. Brinckmann, London. 

7130. UMBRELLA Fasteners, O. Wittmann, London. 

7181. Biank Cartripce Wounp from Paper, G. 

ms, London. 

7132, CycLe Mup-cuarp Brake, J. J. M. Perry and 
G. W. Smart, London. 

7188. Cootine Liquips, J. Gwynne, London. 

7134. Fotpine Sxares, J. E. Martin and L. Paur, 
London. 

7185. Borries, B. Israel, London. 

7186. Drivinc Gear of Cuarn.ess Cycuzs, O. G. levers, 
London. 

7137. Transmission of Motive Power, A. A. Philippe 
and H. C. E. Hugot, London. 

7188. Boxes, W. R. Comings, London. 

7139. — of CELLULOID GezatTinE, W. R. Comings, 

mdon. 
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7140. Batu Bearinos, H. Godsal, London. 

7141. Hot-arn CHamBers for Fire-puaces, H. M. 
Ryder, Birmingham. 

7142. Curtinc Hoxes in Mera, J. Maxwell, Hasling- 
den, Lancs. 

7148. Cycyes, J. Corp, London. 

7144. Cycies, J. Corp, London. 

7145. Cottectinec Fur in Kerries, J. W. Oakford, 
Fakenham, Norfolk. 

ne. Spinyina Frames, C. Hodson, Farnworth, near 


ton. 
7147. Recorpinc Apparatus, C. W. G. Little, Heck- 
ngton, Lincs. 
7148. Cycite Tires, M. J. and J. Oliver, St. Tudy, 
Cornwall. 
7149. CHaLKInG BiLurarRpD Cvugs, W. Singleton, 
Hampton Hill, Middlesex. 
7150. Prorectinc UmMBRELLAS, W. Harbutt, Bath. 
7151. Water InsTatuations, C. Salmon and P. W. 
Masson, Belvedere, Kent. 
7152. Porinrep MANDOLINE P.iEctRvuM, W. H. Milligan, 
London. 
7153. Sapp.e for Cycuiss, J. 8..Weymouth, Bristol. 
7154. Swimmine Groves, J. Birrell, B ; 
7155. Pyweumatic Tires, G. H. Lamming and J. B. 
Wadd! m, ord. 
7156. Or Lamps, J. E. Bott, Glasgow. 
7157. Bricks, W. H. Keys, Birmingham. 
7158. Tap Union Connections, J. Forrest and T. Jacks, 
Birmingham. 
7159. Jackets for Hor Surraces, T. A. Reed, Cardiff. 
7160. Removine Dust, N. and J. C. Taylor, and 8. A. G. 
Macquoid, Glasgow. 
7161. Exnaust VaLves, W.J. Crossley and J. Atkinson, 
Manchester. 
7162. Motors, W. J. Crossley and J. Dunlop, Man- 
chester. 
7163. Szir-actinc Muues, A. Lees and Co., Ltd., and 
J. Clegg, Manchester. 
7164. Junction for Mounts of Cots, F. Hoskins, 
Birmingham. 
7165. Spruvninc Mutes, A. Parker and P. Sewell, 
Keighley. 
7166. Securtnc and Seainc Cases, T. H. Hayes, 
Manchester. 
7167. Coin-rREED APPARATUS, J. Fraser, Dundee. 
7168. AceTyLene Gas GEeneRARTORS, F. 8S, Thorn and 
C. Hoddle, London. 
7169. Trovuen, J. Shanks, Glasgow. 
7170. Opricat Toy, T. Batty, Bradford. 
7171. Fotprxc Tripop Stanps, G. Wishart and F. 
Mackenzie, Glasgow. 
7172. DesuLpHuURATE CoaLs, Comte A. D. de Micheroux, 
Brussels. 
7173. Fastentne Ciasp for Borries, E. Hamza and F. 
Dienstlez, Brussels. 
7174. Cycte Hanpues, H. J. W. Braine, Dublin. 
7175. Securine Spiced Joints in Fisuinc-rops, W. 
, Glasgow. 
7176. Ain-TUBE Prorecror, W. J. Driuff, London. 
7177. Ozong, E. Béhm, London. 
7178. EXPLOsiIvVE-PROPELLING Compounps, H. Maxim, 
London. 
7179. Trine, D. Chapman, Manchester. 
7180. BurnisHers for Bits, W. H. Duly, Handcross, 
Sussex. 
7181. Sprinc Matrresses, B. A. Grimm, London. 
7182. Maxise Jotnts in MeTa.iic Tusss, R. Felsche, 
London. 
7188. CanpLe Suewis for Lanterns, P. Hartzendorff, 
London. 
7184. VaLves for Pyeumatic Trres, R. Morgan and J. 
Hunt, Birmingham. 
7185, Lerrerine Picturss, E. R. Cain, London. 
7186. Fixinc Pyeumartic Tires, D. ‘Anderson, London. 
7187. Frre Sprinkuers, F. W. Grew, London. 
7188. Stocxrnes, A. H. Langdale, London. 
7189. Current Suprty for Exrectric Rariways, M. 
Ott, jun., and A. Silbermann, London. 
7190. TREATMENT of SparTERy, A. Browne.—(B. Fried- 
land, Germany.) 
7191. Cyc. Frames, G. H. Hardie, Birmingham. 
7192. Acetates of Copper, A. Schmidt, London. 
7198. Pxiates for Printine in CoLtours, J. Meyer, 
—— 
7194. Borter, H. Broers, London. 
7195. Workine Raitway Sienats, E. T. R. Brittain 
and A. G. Walker, London. 
7196. Coverines for Tires of WxeEEts, T. Chappell, 
Sheffield. 
7197. Devices for ADVERTISING, W. W. Strode and A. 
iggins, London. 
7198. Nicke. Cast1nas, J. Cope, London. 
7199. New Game, J. Tourtel, London. 
7200. DRAIN-CLEANSING MACHINE Heap, J. Ephraim, 
London. 
7201. Socket Joint for Rops, J. Ephraim, London. 
7202. Drivinc Gear for Bicycies, C. A. Houghton, 
London. 
7203. KNucKLE Jornt, C. H. Alstrom, London. 
7204. Cuan Gearina, A. C. Wright, London. 
7205. ATTACHING ARTICLES to VeLocirepEs, A. E. 
Charter, London. 
7206. Preumatic Tires, F. J. A. Beringer, London. 
7207. Boxes for Cicaretress, C. I. Ward, O. P. Didier, 
and J. 8. Reese, London. 
7208. Basy Carriaces, T, A. Evans, London. 
7209. Basin CLamps, G. M. Willment and R. Hofmeyer, 


ndon. 

7210. ArracHinc WxeEEts to Huss, G. E. Strauss, 
mdon. 

7211. Bicycie Stanps, W. H. Johnson, London. 

7212. Rugostatic Apparatus, G. E. Dixon, London. 
7213. SutpHo Actps, H. H. Lake.—(Farbwerke Muhlheim 
vormals A. Leonhardt and Co., Germany.) 

7214. PerroraTep Screen, L. Gaumont, London. 
7215. PRopELLING VELOCIPEDES, C. W. Vosper, London. 
7216. Sprinc Hook, J. Sanderson, London. 

7217. ATTACHING INCANDESCENT Lamps, J. J. Dunn, 
London. 

7218. Exrractinc Precious Merrars, B. Becker, 
London. 

7219. Mountinc Breecu-Loapinc Guns, D. Vickers, 
A. T. Dawson, and G. T. Buckham, London. 

7220. Treatine Mitx, A. 8. Poyser, London. 

7221. HanpLEs for Opera Gtasses, A. Dubois, London. 
7222. Pranorortes, A. H. E. Kohl, London. 

7223. Sounp-propucine Devices, W. P. Thompson.— 
(J. A. G. Trudeau, Canada.) 

7224. Stoprerine Device for Vessets, H. C. Hartz, 
ndon. 





7121, Arresting Lion 
TN: 
Todman, South African ING, iia) T. Marks,—(J. 7. 


7225. Grain Exevartors, J. Telfer, Liverpool. 
7226, Cycizs, P, Hermann, London. 


7227. Hoipers of DentaL InstRUMENTS, J. Weber and 
H. Hampel, Liverpool. 

7228. Manuracture of Scentep Soap, P. Villain, 
Liverpool. 

7229. Jia WHEELS and Putteys, W. Foggo, London. 

7230. Cigarette Casgs, F, W. Harris, London. 

7231. Lockine Devices for Exevartors, J. 8. Mucklé, 


London. 

7232. ErrectinG INTERCHANGE of TEMPERATURE, E. F. 
Daniel and G. Thornley, London. 

7238. Manuracture of Guaracot, G. W. Johnson.— 
(Kalle and Co., Germany.) 

7234. SeparaTiIne Merats, 8. O. Cowper-Coles, 
London. 

7285. Switcuinc Apparatus, H. Edmunds, London. 

7236. Mup-auarps, R. W. Maudslay, London. 

7237. Bencn Vices, C. B. Eastick and W. A. Ebert, 
London. 

7238. Boot Protector, P. Sharpe, London. 

7239. Lusricatine the Bearinos of Cycies, H. J. 
Tresure, London. 

7240. TanninG Hives, E. White, London. 

7241. Writinc Pens, C. Ahrens, London. 

7242. Morors, T. W. Barber, London. 

7243. CoIn-FREED Fiuip Meters, J. F. Simmance, 
London. 
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7244. Favossinc SHEETED Wax, J. H. Howard.—(£. B. 
Weed, United States.) 
7245. Spanner, H. E. Gamble and A. D. Spiers, 


ndon. 
7246. Corx-screws, H. E. Gamble and A. D. Spiers, 
London. 


7247. PROPELLING and STEERING Suips, J. Hale, 
London. 
7248. Mountina PuotocrapHs, A. Tomkins, Bir- 


ming’ . 

7249. Forcep Draucut Furnaces, G. M. Stonehouse 
and C. H. Perkins, Ystalyfera, near Swansea. 

7250. SrzeRIna Moror Roap Venicues, A. W. Bright- 
more, Knighton. 

7251. Brtuiarp Cues, A. Rawlinson, Manchester. 

7252. Wine Guasses, J. 8. Williams and J. Northwood, 
Brierley Hill. 

7253. CLoTHEs Lines, W. D. Cooksley, Cardiff. 

7254. Lockinc Mecuanism, E. A. Wilson and H. H. 
Moore, Birmingham. 

7255. Huss for Cycues, E. A. Wilson and H. H. Moore, 
Birmingham. 

7256. Mup Catcuers, F. 8. Willoughby and T. W. 
Grace, Manchester. 

7257. Comprnep Crocuet Hook, &c., G. Field, Studley, 
near Redditch. 

7258. Inonine SHirt Fronts, K. A. Carter-Cockburn, 


Glasgow. 
7259. CuTTING-ouT CARDBOARD, &c., R. Sanson, jun., 


ae. 

7260. Pocket Stamps, A. C. Kley, Liverpool. 

7261. Oven Door Hanpxzs, J. J. Allen, Bradford. 

7262. Guarp for Prorectine Fruit, J. H. N. Nevill, 
Bristol. 

7263. 7K Joint for FisHinc-rops, H. G. Stephens, 
Hereford. 

7264. CHAIN ADJusTMENTS, G. P. Mills, Nottingham. 

7265. Securine Tires to WHEELS, J. Lang, Halifax. 

7266. Winpow Fasteners, 8. and H. Fildes, Man- 
chester. 

7267. PROPELLING and STEERING Boats, E. A. 
McLachlan, London. 

7268. WaterR-cLosets, H. Clay, Liverpool. 

7269. PLANETARIUMS, A. Laing, London. 

7270. Suarts, J. Imler, London. 

7271. Water Tuses, T. and W. Toward and J. Meek, 
Newcastle-on-Tyne. 

7272. Junction Boxss, J. E. Stewart, Derby. 

7273. CLEANING Winpows, A. Heyn, London. 

7274. Wasuine Woot, J. Fielden, Rochdale. 

7275. CHANGE-GIVING APPARATUS, G. Hallett, London. 

7276. FirE-EscAPE, J. Kennedy, Leeds. 

7277. Brakes for Cycies, T. Crowther, Bradford. 

7278. METALLIC PackING, J. Worsnop, Bradford. 

7279. PuNcTURE-PROOF Banps for PNeumatic TrREs, J. 
Robinson, Ipswich. 

7280. New Game, G. F. La Cloche and C. 8. Deans, 


Jersey. 

7281. >> pea FLoatinG Apparatvs, B. M. Fletcher, 

mdon. 

7282. STONEWARE IncuBATORS, J. A. Hooper, London. 

7283. Writinc Pap, C. G. Goord, London. 

7284. VessEts for Liqurps, F. W. Golby.—(P. Loch- 
mann, Germany. 

7285. Musicat INsTRUMENT, H. Starck, London. 

7286. Sizinc Yarns, T. E. Briggs and E. Webb, Man- 
chester. 

7287. Army Truss, J. D. Day, India. 

7288. Sun-Hats, E. E. Herington, London. 

7289. FintsHinc Boots, J. H. Slaytor, L. Makepeace, 
and J. Cooper, London. 

7290. Oczan Locomotive, J. M. Abercromby, Dublin. 

7291. Furnaces, J. W. Robertson, Glasgow. 

7292. Winpow Hrncg, F. Krenzin, Brussels. 

7293. Cuarn-Box for VeLoctrepes, C. Kolmi, Brussels. 

7294. WaTeR Meter, A. Guilbaud, Brussels. 

7295. PropucINc ACETYLENE Gas, P. L. Caron, 

russe! 


7296. PRopuction of ACETYLENE Gas, P. Guérard, 
Brussels 


7297. BOILER SHe.is, G. A. M etz, Glasgow. 
7298. Giass GLosEs, J. P. Best, Glasgow. 
7299. Drivine of PaPER-MAKING Maczutnes, 8. Milne, 


Glasgow. 
7300. Stamps for CrusHine Gop Orgs, F. A. Parnell, 
London. 
7301. ATTacHING InFLATORS to CycLEs, T. and G. F. 
Foster, Bolton. 
7302. Dums Jockey and Cavessson, F. Lack, Fakenham, 
Norfolk. 
7303. CrcLe Lamp Reriectors, R. H. and A. F. 
Burman, Birmingham. 
7304. Gas Lamps, W. A. Rees, London. 
7305. BrusHes for Commutators of Dynamos, E. L. 
Joseph, London. 
7306. ScREw TuHreEabs, T. W. Simpson and W. H. 
Bradshaw, London. 
7307. Trres, W. McDonnell and H. V. Morony, 


mdon. 

7308. ADMINISTRATION of AN#STHETICS, F. T. G. 
Hobday, London. 

7809. Firrines for Etectric Licutine, H. C. Brown, 
London. 

7310. Bicycies, P. T. Gorst, London. 

7811. MaRKING-ouT Cots, J. Marsden, Liverpool. 
7312. CoLLapsiBLE Bust or Dress Stanp, L. Goldberg, 
Liverpool. 

7318. Burners, J. Schweizer and J. R. Miiller, 
Liverpool. 

7314. ACcUMULATOR Puatss, F, E. Everard, London. 
7815. Automatic Cut-out, C. O. Bastian and F. M. 
Staunton, London. 

7316. Fans, J. H. Pickup, T. H. Ashworth, R. 
McClellan, and O. Pickup, London. 

7317. Corsets, M. Bleicher, London. 

7318. SappLEs, O. von Briesen, London. 

7319. Boots, R. Stachow, London. 

7820. WHEELS, G. Kolberg, London. 

7321. a Bur.pines, W. Allman and J. T. Cope, 
ndon. 

7822. SasH Cramp, W. C. Chappell, London. 

7323. DecoraTIvE ILLuMrInations, W. Defries, London. 
7324. Movine Frre-Bars, R. MacGregor, London. 
7825. CroLte Pepat, 8. P. F. Lehmkuhl, The Hague, 
Netherlands. 

7826. VELocIPEDEs, E. Davies, Manchester. 

7827. REGENERATING STEAM, H. van Heuman, 


London. 
7328. SHors, A. Bloch, London. 
7329. SAFRANINE DerRivaTIVEs, O, Imray.—{ The Farb- 
werke vormals Meister, Lucius, and Briining, 
Germany.) 
7330. StIFFENING INCANDESCENCE MANTLES, R. Schoder, 
#® London. 





7331. Dryine Fruit, J. A. Smith.—(B. L. Ryder, 
United States.) 


7332. SoiEs of Boots, E. G. Jacober, London. 

7388. Motors, A. E. L. Brun, London. 

7834. Hoxipers for Bicycies, J. L. A. Aymard, 

ndon. 

7835. CLzanine Topacco Pips, F. Sanglier, London. 

7336. Manure Dritis, G. Todd, London. 

7337. AZOSAFRANINE DeRivaTIvEs, 8. Pitt.—(L. Cassella 
and Co., Germany.) 

7338. Boxes for Packine Rassirs, A. F. Spooner.—(A. 
Wood, Victoria.) 

7339. Hypro-exTractors, G. Fletcher, London. 

7340. Drivine-TuBe Expanpers, A. F. Hills and G. 8. 
Young, London. 

7841. ALKYLATED Uric Acips, J. Y. Johnson.—{C. F. 
Boehringer and Soehne, Germany.) 

7342. ADJUsTMENT of BLUE-FLAME in Burners, F. 
Fussholler, Cologne. 
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7348. CarBonic Dioxipvg, W. G. Heys.—(A. de Marchena 
and A. Francq, France.) 

7344, CycLe Cuains, J. Rogers, Aston, Birmingham. 

7345. Magazine Cameras, F. W. Hudlass, Livcr- 


pool. 

7846. AppLicaTion of WuEeEL Power, W. H. Sewell, 
Glasgow. 

7347. Batt Bearinos, J. Dunn, jun., Glasgow. 

7348. SHuttte Guarp, C. Marshall, Bolton. 

7349, CycLte Pepats, W. E. Compton, Redditch. 

7350. Dark Siipes, H. W. V. Wilson, Egremont, 


Cheshire. 

7851. Lamps for Bicycies, J. G. A. Kitchen, Man- 
chester. 

7352. omen Boirers, T. Downie, Seaforth, Liver- 


pool. 

7353. Home ARcHERY, J. Taylor, Kelvinside, Glasgow. 

7354. SHuttLe Guarps, J. R. Aspin and W. Lomax, 
Halifax. 

7355. CycLe Hanpuies, J.8. Fowley and J. H. Birch, 


Birming! . 
7356. Sappzs, C. J. Holdship and G. Salter, Birming- 


7357. CONVERTIBLE Cycuzs, A. E. Scott, Birmingham. 
me Dyeine Corton Woot, A. E. Hutton, cliffe, 


cs. 

7359. Draucut Poxer, C. C. Christopher, London. 

7360. Tires for WHEEELS, J. McD. Boyd and W. J. 
Tait, Galashiels. 

7361. Smoke Consumine Coat Saver, W. C. Saville, 


London. 
7362. DIFFERENTIAL Power Crank, R. Wilcox, 
mdon. 
7363. Locks, H. H. auf der Heide, Glasgow. 
7364. Printinc Macuines, W. H. Dawsonand J. Stott, 


ley. 

7365. Suipinc Sockets for Winpows, W. H. Wilton, Bir- 
min, 7 

7366. Exvecrric CuLinary ApPLiances, G. E. Dutertre, 
Brussels. 


7367. SHuttte Guarps for Looms, C. Fulton, Burnley 

7368. Meruop of Printine, A. A. Collings, Brighton. 

7369. Fans, B. Dukes, London. 

7370. Steam Recuiator, W. Marsh, Fulwood, near 
Preston. 

7371. Topacco Pipes, G. B. Templeman, London. 

7372. Prgumatic Hammers for Riverine, J. Moore, 
London. 

7373. Erecrric Motors, W. O. Smith and G. K. B. 
Elphinstone, London. 

7374. Steam Generators, E. M. Mallett, London. 

7375. INSTANTANEOUS STEAM GENERATORS, C. Junge, 
London. 

7376. Propuction of Drsiens on Guass, R. W. Billings, 
London. 

7377. Tooxs for Cyciists, 8. G. Moore and R. T. Byrne, 
London. 

7378. SterHoscopss, J. E. Arnold, London. 

7379. Szzp Dritts, J. W. Boswell, London. 

7380. Boor Laces, E. L. Evens and A. ‘Bonnin, 
London. 

7381. ELectric Gtow Lamps, P. Scharf, London. 

7382, CrrcuLaR Kyitrinc Macuines, J. A. Burleigh, 
London. 

7388 Taps for Casks, B. H. Watson and M. Boyd, 
London. 

7384. Preservation of Foop, E. May and E. Kiihne, 
London. 

7385. Prorectinac Foop, E. May and E. Kiihne, 
London. 

7386. Coatinc with Lear Merat, M. Hinzelmann, 
London. 

7387. Cycie Parts, 8S. 8. Allin, London. 

7388. Measurninc ViTaL Power, W. V. Ditcham, 
London. 

7389. Lamps, J. Cole and J. E. Zealey, London. 

7390. Locxine Nuts, J. Harris and J. W. Smith, 
London. 

7391. Rock Dritiinc Apparatus, J. Dulait and R. 
Forget, London. 

7392. PRevENTING the Sinxine of Surps, H. C. Werner, 


ndon. 

7398. Pianos, J. C. H. Schnell, London. 

7394. Prrpz Coupiines, R. O. Meyer, London. 

7395. FiLe-curtinc Macuings, J. C. Zenses, Germany. 

7396. Steam Borrers, W. P. Thompson.(T. W. 
McMames, & T. Price, and J. C. Burneson, United 
States.) 

7397. Hoiprne Rers and WHEELS, J. Trantom, Liver- 


poo! 
7398. TerminaL Ciamps for Execrric Wires, A. E. 
Wrottesley, London. 
7399. Paint Mrxtures, E. O. S. and H. R. Gentele, 
Liverpoo! 
7400. Cycies, J. Corp, London. 
7401. Priytinc Macurnery, R. C. Annand, London. 
7402. CoLLaPsIBLE Tugs, J. S. Taylor, and Winsor and 
Newton, Ltd., London. 
7403. Forcinc Waste Steam into Borters, W. H. 
Bushell and L. R. 8. Tomalin, London. 
7404. Grit Boxes, T. Burrows, London. 
7405. CoIn-FREED ELEctric Meters, C. W. 8. Crawley 
and A. Soames, London. 
7406. Toots for Maxkixc Borrie-necks, J. Soper, 
London. 
7407. ApverTisinG Device, F. 8. D. Scott, London. 
7408. Garments, S. Westmann, London. 
7409. LicHtinc CycLe Lamps, W. Garthwaite, Great 
Grimsby. 
7410. CLuTcH-GEAR for Macurinery, E. Thunderbclt, 


ndon. 

7411. Sxrps for VeHiciEs, J. Bull, London. 

7412. TELEPHONE SwitcH-BOARD InpicaTor, N. H. 
Holland, London. 

7413. Bracket for Liquip Measures, C. C. Hull, 
London. 

7414. Parcet Carrier, T. J. Tomlinson, jun., London. 
7415. ELecTric ADVERTISING Sicn, W. R. N. Gard, 
London. 

7416. COLLAPSIBLE Pocket Comp, G. 8. Abbott, London. 
7417. Locks and Krys, E. H. Seymour, London. 

7418. Game, T. and H. Hawkins, London. 

7419. Imrration Lams SKIN Exastic PLusH MarTERIAL, 
F. Wever, London. 

7420. Execrricat Resistances, A. J. Marquand, 


London. 
7421. Exectric Licurine, R. F. K. Stubbs, London. 
7422. PLoveus, H. Johnston, London. 
7423. Countine Apparatus, W. H. Martin and H. W. 
White, London. 
7424, Rai Jornt for Meratiic Bepsteaps, 8S. Newman, 
London. 
7425. Bicycres, G. W. Tallman and J. R. Johnston, 

m 


London. 
7426. Buiapes for Skates, R. Becker, London. 


28rd March, 1897. 

7427. Venicte for Ciearinc Away Snow, W. H. 
Dennie, Sheffield. 

7428. MecHANICAL AppaRATus for ScaRINc Birps, W. 
T. Moore, London. 

7429. OpTarntnc Motive Power, G. Newton and W 





Ranstead, Liverpool. 
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7430. OstaininG Motive Power, W. Ranstead and G. 
Newton, Liverpool. 

7431. Connecting Meta Oxsyects to EARTHENWARE, 
J. Slater, Manchester. 

7432. Suspensory Bgtt, E. 8. Bruce, London. 

7433. Barspep Mera., G. A. Dean, Rugby. 

7434. Sprrat Cuarr Cutter, G. E. Jennings, Gosport. 

7435. Removine “Scurr” from Gas Retorts, C. 
Billington, jun., Longport. 

7436. Disposat of Sewaace, E. Phillips, Coventry. 

7437. Manuracture of Enve.topes, J. and H. 8. 
Phillips, Ashley Down. 

7438. Pyeumartic Boor Tree, W. W. Kenworthy and J. 
N. Benson, Manchester. 

7439. Sranps for Cyrcies, H. W. Hill Nottingham. 

7440. Motor Cars, T. H. Parker, Wolverhampton. 

7441. Hypravutic Apparatus, W. G. Gass and J. Tonge, 
Manchester. 

7442. Datvine Gear for Cycies, C. Meier, Manchester. 

7443. ConpenseR for STEAM-HEATED Pans, J. F. 
Henderson, Manchester. 

7444. Sevr-Bpastinc Bakina Try, E. C. McArthur, 
Topsham. 

7445. Fire-crates, W. Farleigh, Liverpool. 

7446. ComBUSTION-atDING Apparatus, W. Farleigh, 
uiverpool. 

7447. STEERING Axes, W. and H. R. Thomas, Wolver- 
hampton. 

7448. Manuracrure of Ve.tvets, H. A. and E. H. 
Foster, Halifax. 

7449. TRansporTING Meat, W. Taylor, Liverpool. 

7450. Srtencinc the Arr Suction in Enorn«s, H. N. 
Bickerton and H. W. Bradley, Ashton-under-Lyne. 

7451. Vatves for Tires, W. Starley, London. 

7452. Batt Bearuinos, E. J. Wilson and 8. G. Moore, 
London. 

7453. Cuarn-prIvinc Gear for Cycies, H. Harford, 
London. 

7454. RemovaBLE Toe-pPrece, &c., for HoRSESHOES, A. 
Heartiey, Chesterfield. 

7455. Consumption of SMOKE from Furnaces, J. Pear- 
son, Bradford. 

7456. Srpe-LicuTs for Sarps, E. Sharer, Glasgow. 

7457. Vatves for PNeumartic Tires, T. Harrison, New- 
caste-on-Tyne. 

7458. Crcte Gear Cases, C. Jacques and H. Fenny, 
Birmiogham. 

7459. SeEL¥-aDsUsTING WRENCH, J. Staley, Brailes, near 
Banbury. 

7460. ATTACHING FLOWERS to WEARING APPAREL, E. 
H. Prew and H. F. Boughton, Barnsley. 

7461. Sewrnc Macuines, W. H. Inslee.—(The Singer 
Manufacturing Company, United States.) 

7462. PERMANENT Way for ELecrric Cars, R. C. Sayer, 
Bristol. 

7463. Automatic Ecc Borer, T. Gaddes, Harrogate. 

7464. CrcLe WHEELS, A. E. Walker, London. 

7465. CrcLe Support, T. G. Edwards and G. 8. Howell, 
Torquay. 

7466. Poncture Fryper, M. Aspinall, Standish Lower- 
road, near Wigan. 

7467. CLorHEs Horsgs, H. Fairbrother, London. 

7468. CycLe Stanp, E. W. Brown, London. 

7469. Hyarenic Boor and Suok, A. G. Bruce, London. 

7470. Bortuss, J. Ricketts and T. Smith, London. 

7471. PuLverisine MI3s, P. B. Bradley, London. 

7472. TreaTinc Waste Waters, T. Craig and A. E. 
Raper, London. 

7473. Breast Revievers, W. J. Dandridge, London 

7474. TELEGRAPHICALLY - OPERATED SIGNALs, J. N. 
Newsom, Missouri, U.S.A. 

7475, CANVAS-ADJUSTER for KASELS, R. Martin, London. 

7476. CycLte SappiEs, L. W. Clark, London. 

7477. Cycie Cranks, A. C. F. and G. C. Dann, London. 

7478. Tosacco Pirgs, J. Myers, London. 

7479. Two-sPEED CYCLE-DRIVING GEAR, W. Wanliss, 
London. 

Envevopes, R. L. Stephens, Gerrard’s Cross, 

Bucks. 

LusricaTinc Devices for WHEELS, J. M. Dodge, 

London. 

2. Steam GENERATORS, J. M. M. Truffault, London. 

. Tires, C. Squier and F. Windham, London. 

. Pens, W. T. Keefer and C. H. Emery, London. 

5. Locomotive Barcgs, C. J. Schramm, London. 

§. CycLe Skirt for Lapres, B. Goldsmith, London. 

7487. Automatic Speep Governors, A. K. Baylor, 
London. 

7488. Hoop and Drip Tray, F. T. Trebilcock and C. A. 
Bastedo, London. 

7489. Brake MecHANIsM, W. Milton, London. 

7490. ArTiFiciAt Foot, P. A. Haberl, London. 

7491. Frre-escape, H. Pearson, London. 

7492. Tone and Sounp of Pianorortes, J. Soden, 
London. 

7493. Fioor Drains, H. P. Crane, London. 

7494. PassENGER Evevators, E. L. and G. Hail, 
London. 

7495. Door Locks, A. Fleischmann, London. 

7496. Sapp.es, H. A. Perry, London. 

7497. RecouLaBLeE TransrormMers, H. H. Lake.— 
(General Electric Company, United States.) 

7498. Tupes of Steet and Iron, F. H., W. E., and 
W. H. Lloyd, London. 

7499. CIGARETTE Hotpers, H. E. Stigant, London. 

7500. CoveRING WATER-CLOSET Seats, H. Roberts, 
London. 

7501. Luccace CaRRIER, J. W. Smalls, London. 

7502. Enve.ores for Contarninc Money, C. Wheatley, 
London. 

. Hanpues for Crcigs, H. M. Wilkinson, London. 

04. Preumatic Tires, F. H. Bracewell, London. 

5. Wrxpow Fasteners, J. Roberts, London. 

. Cycle Hannes, F. W. Meadway, London. 

. Hypravic Motors, J. Stumpf, London. 

7508. FoLiaTED Bronze or MetaL Powper, L. W. 
Schéffer, London. 

7509. Pirates for Type Live Castine, A. 8. Capehart, 
London. 

7510. Type Liye Castine Macuine, A. 8. Capehart, 
London. 

751l. Game, A. S. Mullord and W. A. Kershaw, 
London. 

7512. Cuarn ApsusTING Apparatus, C. W. Benson and 
G. C. Savage, London. 

7518. Money Receiver, W. Tyers, London. 

7514. Cuimmney, W. P. Thompson.—(H. Arnhold, 
Germany.) 

7515. Inpexinc Macurnes, W. P. Thompson.—(S. N. 
Webb, United States ) 

7516. TuRnNinG Apparatus, M. G. Mitter and F. Dick- 
mann, London. 

7517. Toy, H. Mansergh, Liverpool. 

7518. Dust CoLtectors, A. Strobell, Liverpool. 

7519. VELOCIPEDES, J. Durtschi, Liverpool. 

7520. Sarety Locks, C. W. Martin and A. D. Shaw, 
London. 

7521, Fire-arMs, J. Maréchal, London. 

7522. Motor Trucks, J. F. McElroy, London. 

7523. Auromatic Licutinc of Gas Burners, P. Lenze, 
London. 

7524. Mera Tubes with Foipep Joint, E. J. Post, 
London. 

7525. LUBRICATING JouRNALS, J. Richardson and 
W. D. Wansbrough, : 

7526. Gas Encryes, C. A. Sundberg, London. 

7527. Hanp Rest for Account Books, C. H. Koerner, 
London. 

7528. Sewrnc Macurnes for Boots, H. H. Lake.—(P. A. 
Coupal and W. Gordon, United States.) 

7529. CycLe Sappies, H. H. Lake.—(J. Achard-Milhet, 
France.) 

7530. Lapres’ Dress Guarps for Cycies, T. Shepherd, 

















London. 

7531. CycLte Home Trarvers, F. W. L. H. Braune, 
London. 

7532. gaa ZtNC-BEARING ORES, E. A. Ashcroft, 

mdaon. 

7533. VeLocipepes, F. Hurd, London. 

7534. SMOKELESS Furnace, H. A. Wheeler, London. 

7535. REFRIGERATING Apparatus, 8S. W. Gaines, 
London. 


7537. Nut Locks, G. W. Perry, London. 

7588. JuaGLtery Device, M. Cronin, London. 

7589. ScREWED TRENAILS for SLEEPERS, A. Collet, 
London. 

7540. Woop Sram, H. E. Junghans, London. 

7541. SHogs, J. G. Lorrain.—(The International Good- 
year Shoe Machinery Company, United States.) 

7542. State Ruvers. O. Schaller, London. 

7543. Brusues, J. F. C. Farquhar, W. J. Giles and E. 
Marshall, London. 

7544. Pianororte Actions, H. R. Eungblut and T. 
Legg, London. 

7545. Fitaments, J. H. Douglas-Willan and F. E. W. 
Bowen, London. 

7546. Locks, L. Dove, London. 





8. SpANNERS, R. Stocker, London. 

7549. Enoing, W. J. Still, T. Bengough, and P. E. 

Doolittle, London. 

7550. Lamps, H. 0. T. G. Stephens and H. B. Sheridan, 

London. 

7551. THawina Frozen Propuce, F. A. Furlonge, 
London. 

7552. Supports for Brusues, C. H. Last —(A. J. 

Last, temporarily residing in the Island of Mauritius.) 

7558. Device for Stoprinc Puncrurss, F. J. Sweeting, 

London. 

7554. Faprics, A. Heald, London. 

7555. Exrracrine Ores, H. R. Cassel snd B. C. Hin- 

man, London. 

7556. DIFFERENTIAL DrivinG Gear for VELOCIPEDES, 

T. and M. T. Archer, London. 


7557. REGISTERING VoTEs at Exections, V. Leto, 
London. 
7558. Supports, C. V. Childs, London. 
7559. Macaines for Grinpinc Batts, R. H. Bridie, 
London. 
7560. ReversiBLE Seats for VeHIcLes, G. Nobes, 
mdon. 


7561. CasEmMENTS, A. Ansell, Woking, Surrey. 

7562. Keysoarps of MusicaL InstrumMENtTs, W. H. 
Wheatley.—_(F. Barrouin, France ) 

7568. Drarr Eqoauisers, L. D. Whitten, London. 
7564. Heap Rests, J. B. Strauss and E. B. Tuteur, 
London. 

7565. Knire SHarpeners, W. H. F. Johnson, London. 
7566. MgasurinG Oats, A. D. Besson and J. and R. 
Gosselin, London. 

7567. Extension Step Lappers, L. Ferguson and R. 
H. Pollock, London. 

7568. Macuines for Cuttinc Tosacco, N. P. Perkins, 
J. O. B. Palmer, and T. E. and J. A. Jamison, 
London. 

7569. Butroners, C. E. Esterley. London. 

7570. SELF-ROCKING CRADLE, J. J. Bukolt, London. 
7571. Boor Jacks, W. Bayhouse, London. 

7572. WeicHiInc Grain, H. W. Mosher, London. 

7573. LINEAR MEASURING INSTRUMENTS, C. R. Stedman, 
London. 

7574. CuLtrnary Urensixs, K. R. Ackermann, London. 
7575. Winpows, F. Starace, London. 

7576. Lapres’ Beit Pins, 8. J. Thomas, C. L. Wiley, 
and A. B. Housholder, London. 

7577. TELEMETER, F. J. B. Cordeiro, London. 

7578. Stor Macuings, C. F. Neubert, London. 

7579. PERPETUAL CaLenpars, W. H. Colby, London. 
7580. Scnoot Desks, A. G. Brock, London. 

7581. Rern Houipers and Guipes, D. G. Webster, 
London. 

7582. WasHING Macuines, 8S. M. Windmiller and L. 
Holford, London. 


24th March, 1897. 


7583. Stgam GENERATORS, L. Leclerc, P. Landais, and 

R. Jaeger, London. 

7584. Foorrest and Mupeuarp for Cyc es, W. J. King, 

London. 

7585. Prorectinc Fruit from Birps, E. D. Smith, 

Ashburton, Devon. 

7586. Screw Propetitrr Swarts, C. J. Copeland, 
Liverpool. 

7587. Typewriters, E. Harvey, Liverpool. 

7588. Tires and Ris for Cycies, J. Newhouse, Colne, 
Lancs. 

7589. VaLvE Seatines for Pumps, &c., S. Heys, Bir- 
mingham. 

7590. DeTacHABLE Pneumatic Tir?7, W. McCaldin, 
Dublin. 

7591. CycLe Motor, J. Smith, Wakefield. 

7592. Letrer Piates for Doors, J. T. Hales, Norwich. 

7598. CycLe Toses, J. Wright and A. Guthrie, New- 
castle-on-Tyne. 

7594. SLEw1nG Crosscut Sawinc Macuine, F. R. Lane, 
Pewsey, Wilts. 

7595. ABSORBING NICOTINE in Topacco, E. M. Thomp- 
son, Wexford. 

7596. Sprina CycLe SappLe Pixar, T. Martin, Bir- 
mingham. 

7597. Loom Pickinc MEcuHaNIsM, J. Haythornthwaite 
and B. Duckworth, Burnley. 

7598. Fotpinc or Piaitinc Macuines, W. Sutcliffe, 
Burnley. 

7599. LocaTiInc Punctures in Tires, J. Hawthorn, 
Manchester. 

7600. Bicycies, H. Floyd, Liverpool. 

. CatcuLatine, H. A. Edwards, Liverpool. 

7602. DoveTAILING, J. Bradbury, Manchester. 

7603. Ruppers, W. Shears, London. 

7604. Currinc Bacon, F. J. Burrell and E. Maxwell, 

London. 

. Pistons, J. E. Taylor, Manchester. 

. Nuts, H. Gotliffe, Manchester. 

7607. Cusnions for Huss of Roap Veuicues, P. Fyfe, 
Glasgow. 

7608. CoLtLtar, D. Spence, Glasgow. 

7609. WuEeE.s, W. H. Corker and C. H. Page, Wolver- 
hampton. 

7610. CycLe Tires, &c., J. G. Hey and T. Naylor, 

alifax. 
7611. Hames, J. Masters, Walsall. 
7612. Rotary Enoine, D. Morgan and W. H. Jervis, 


Glasgow. 

7618. CrotHes Props, H. and E. Whittaker, Man- 
chester. 

7614. StReeT Fire-ALARMS, W. A. and E. A. Shaw, 
Manchester. 


7615. Mupcuarps, W. Bourke, Manchester. 
7616. SteaM GENERATORS, J. T. Stewart, Leeds, 
7617. Dancine Dott, D. D. Craufurd, Langside, near 


Glasgow. 

7618. ** ADJUSTABLE VacuuM FIREPLACE,” C. B. Sweet, 
Plymouth. 

7619. PERFORATED CIGARETTES, F. Marsh, Man- 


chester. 
7620. Locks, R. Jones, Liverpool. 
7621. Bicycies, A. Russell, Glasgow. 
7622. BLEACHING Paver Pups, J. Tait, Glasgow. 
7623. WuHEe., H. Campkin, Nottingham. 
7624. MANUFACTURE of Box [Rons, E. Taylor, Birmning- 


nam. 

7625. Form of Borrte, W. H. Dean and R. Wilson, 
London. 

7626. Pickinc Banps, R. Bulcock and E. Payne, 


ndon. 
7627. Tires for Cycies, C. A. and W. H. Chapman, 
London. 
7628. PNeumatic Tires, W. F. Ashwell, London. 
7629. Macic LANTERN SLIDE CaRRIER, H. L. Kerdel, 
London. 
7630. Bearinos of Suartina, H. W. and G. R. Phipps, 
London. 
7631. Pyeumatic WHEEL-TIRES, T. R. Walton, London. 
7632. REPLACING DERAILED TRAM Cars, J. H. Maloney, 
London. 
7683 Beartnos, R. Ingram, W. R. Coulbourn, and J. 
D. Price, London. 
7684. WaLKING Stick and Licut TaBLe, H. Cowley, 


mdon. 
7685. Picrures, J. H. H. Duncan and T. Reich, 
Londo 


7637. APPARATUS for DisPLAYING FLowERs, R. Warwick, 
London. 

76388. Wire Spokep WueeEts, R. H. Dickinson, 

London. 

7639. Motor Cars, T. G. Bowick, London. 

7640. SecurinG Tubes for Retort Stanps, C. B, Mann, 

Gravesend. 

7641. SeELr-FEEDING Brusu, A. Dorst, London. 

7642. Drive Cuarins, H. P. Trueman and J. Smith, 

Handsworth, Staffs. 

7648. FrnisHina Skins and Hipes, O. Stegmeyer, 

London. 

7644, CIGARETTE Macuings, G. F. Redfern.—(The Per- 

Section Cigarette Machine Company, United States.) 

7645. PREVENTING EvLgecrric Raitways causina Dis- 

TURBANCES, Siemens Bros. and Co., Ltd.—(Siemens 

and Halske, Germany.) 

7646. Motor Generators, Siemens Bros. and Co., 

Ltd.. and H. C. Leake, London. 

7647. CARDBOARD Boxgs, J. A. Hovell and 8, Wimmel- 

bacher, London. 

7648. BRAILLE Corrector, G. R. Boyle, London. 

7649. Foop Preparation, K. Franz, London. 

7650. Conveyina Packaces, A. Wolf and B. Kallds, 

London. 

7651. TREATMENT of 

London. 

7652. Toy, E. P. Lehmann, Liverpool. 

7653 Bicycies, G. T. Rudge, Manchester. 

7654. Pneumatic Tires for Cycies, H. A. Fleuss, 

London. 

7655. OBTAINING Comrort when TRAVELLING, T. Storné, 

London. 

7656. ORNAMENTING METALLIC SuRFaces, J. Harring- 

ton, London. 

7657. Stoprers for Borr.es, L. E. Blackwell, London. 

7658. Lasts for Boots, J. Powell and H. Moore, 

London. 

7659. Cyco.e Rests, J. B. Goodwin, London. 

7660. Pote Covpiines, H. H. Lake.—(J/. ,Cavanagh, 

United States.) 

7661. Sreerinc Heaps of VeLocirepes, B. Arnold, 

London. 

7662. Boots and SxHogs, A. J. Boult.—(S. Magagnosc, 

France.) 

7668. Cookina by Steam, H. Higgins, London. 

7664. Dryino, H. Higgins, London. 

7665. Cooxine by Sream, H. Higgins, London. 

7666. Cookinc Apparatus, H. Higgins, London. 

7667. Sreriuisine, H. Higgins, London. 

7668. SteRILisinc, H. Higgins, London. 

7669. Har Racks, B. F. Childress, London. 

7670. Fasric, E. Lepainteur and G. Meillassoux, 

London. 

7671. Appiyinc Heat, R. B. Roxby.—(A. Hirsch, 

Germany.) 


ILLUMINATING Gas, A. Arter, 


E. D. Case, London. 
Bower, 


7673. Hanpte Bars for Venicies, J. T. 
London. 

7674. Hoipinc Pumps on Bicycies, W. H. Money, 
London. 


Beattie, London. 

7676. Trousers Strercaers, G R. Wilson, London. 

7677. CLuTcHeEs, J. Missong, London. 

7678. Looms for WEAVING, K. Sharples, London 

7679. Coverincs for Sream Pipes, J. C. Hastie, 
London. 

7680. Speep Inpicarors, F. H. Seddon and C. Brand, 
Liverpool. 

7681. Reerine of Sars, J. N. Keagan, London. 

7682. ComBusTION of ANTHRACITE, W. P. Bonwick, 
London. 

7683. Stop Buiocxs, J. Coxon, Llanbradach, Co. of 
Glamorgan. 

7684. SENSITIVE PHotocRaPHic Fivms, G. C. Whitfield, 
Watford, Herts. 


25th March, 1897. 


7685. Brake for VeLocipepes, F. J. G. Hill, London. 
7686. Gas Retorts, C. Billington, jun., Longport, 


Staffs. 

7687. Partitions, J. Sheppard and F. Dashwood, 
London. 

7688. ConnecTING TuBes for Cycies, R. H. Anderson, 
Coventry. 

7689. BRAKES, W. 8S. Watson, Coventry. 

7690. Pyeumatic Tires, H. H. Monks, Birmingham. 

7691. CLeaninc Lamps, B. H. Halstead, Edgerton, 
Huddersfield. 

7692 RecorRDING WorRKMEN’s Time, W. Whitehead, 


Manchester. 

7693. Recorpinc WorkMEN’s Time, W. Whitehead, 
Manchester. 

7694. Winpow Sasu Fasteners, R. Cunliffe, Man- 
chester. 


7695. REVERBERATORY FuRNACES, Q. Rayner, Liverpool. 

7696. Roap Rouiers, J. M. Cuthbert, Glasgow. 

7697. A New Game, H. O. and J. O. Roberts, 
Gloucester. 

7€98. New TaBLe GamE, H. O. and J. O. Roberts, 
Gloucester. 

7699. SuncicaL AppLiances, F, J, Tolchard, Paignton, 
Devon. 

7700. LirHoGRAPHIC PRINTING Macuines, W. Stead, 
Manchester. 

770l. Arr or WaTER Pump, J. B. King and F. R. Pool, 


Plymouth. 

7702. St*am Motor, J. B. King and F. R. Pool, 
Plymouth. 

7708. Cueck Titis, G. F. Wynne, Minera, near 
Wrexham. 


7704. CoLourinGc Matrers, W. H. Claus and A. Rée, 
Manchester. 

7705. Sapp.ies for Cycies, T. James, Newcastle-on- 
Tyne. 

7706. Securine Letrers, H. Westman, Birmingham. 

7707. Gac for Pouitrry, A. E. and H. C. Such, 
Redditch. 

7708. Cycte Beis, F. W. Wimborne, 
Dorset. 

7709. CoNNECTING BeNnps, W. Oates and J. J. Green, 
Halifax. 

7710. Steam Reiger aud Drain VALveE, J. Freeman, 
Birmingham. 

7711. Communication between Suip and SHore, R. 
Harris, Limerick. 

7712. Drive Caatn and CHain WHEELS, J. Hands, 
Birmingham. 

7713. Rotary Enoine Pump, R. H. F., J., and A. H. 
Finlay, Belfast. 

7714. Or Buryers, C. Graham, Glasgow. 

7715. Nirrates of the ALKALI, J. and A. McGougan, 
Glasgow. 

Mp REVERSIBLE Cape or CLoAk, L. Mistovski, Man- 
chester. 

7717. Beit SicNALLina, M. B. Baird, Glasgow. 

7718. CompounD TuBULAR TiRE, J. B. Ellison, Formby, 
near Liverpool. 

7719. Hog and Rake, W. Cotton, Manchester. 

7720. BicycLe Stanps, T. Bowler and R. Dale, 
Keighley. 

7721. Tires, J. J. Warry, Liverpool. 

7722. Tires, 8. R. Stone, Birmingham. 


Barratt, 


Sheffield 


7672. DistRisutine Beer, 8. Ries, G. W. Dewitt, and | 





SELECTED AMERICAN PATENTs, 


From the United States Patent Ofice Oficial Gazette 


573,707. CenrriruaaL Apparatus, £. G. N, Saleniy, 
Stockholm, Sweden.—Filed January 16th, 1899, 
Claim.—In a centrifugal apparatus, the combinatio 
with a drum, and a refrigerator consisting of a ‘iene 
E, situated adjacent to the drum, and containin, 7 
substance having a temperature lower than that of the 
liquid in the drum, and a coil D, in said refrigerating 
substances, of a skimming pipe D’, connected at a 


[$73,707] 


off 





















extremity with one end of the coil D and having it, 
other extremity inserted in the drum and adapted a4 
skim the liquid from the wall thereof in the drum 

return pipe Dy, connected at one extremity with the 
opposite end of the coil D, and having its other 
extremity inserted in the drum, and means for supply. 
ing liquid to said drum. y 


573,977. Screw Propevier, G. W. Hubbard, Chicago, 

1ll.—Filed June 10th, 1896 id 
Claim.—(1) In a propeller wheel, the combination of 
a hollow casing or hub having opposite openings in its 
sides, a loose pin within the casing, pinions journalled 
on the pin and having hubs projecting through the 
openings in the casing, a bar having two toothed arms 
engaging said pinions to move them in opposite 
directions, propeller blades secured to the hubs of the 
pinions, and means to operate the rack-bar substanti- 
ally as and for the purpose specified. (2) The com. 


bination with a hollow driving shaft, and a hollow 
casing or hub rigidly connected to it and having oppo. 
site openings in its sides, of a loose pin within the 
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casing, pinions journalled on the pin and having hubs 
extending through the openings, propeller blades 
secured to the hubs, a double rack-bar engaging with 
said pinions, a shaft connected to the 1ack-bar and 
extending longitudinally within the hollow driving 
shaft, devices to connect the two shafts to have 
common rotary movement and permit the inner 
shaft to have independent longitudinal movement, 
and mechanism to move the inner shaft longitudi- 
nally, substantially as and for the purpose specified. 


573,989. Process oF AND APPARATUS FOR Manv- 
FACTURING Gas, M. Lorois, Nantes, France, and F. 

G. Bates, Philadelphia, Pa.—Filed June 18th, 1896 
Claim.—(1) The combination with gas producer A 
steam generator F, elevated water reservoir P, com 
ressor J, and air reservoir K, of pipe v communicating 
rom the bottom of the latter to the water reservoir 
P, pipe u communicating from the bottom of the 
latter to the steam generator, vent pipe « communi- 
cating from the top of the reservoir P to the open air, 
and four-way valve w’ applied at the intersection of 
pipes u and w, and adapted to close either of said pipes 
hile it establishes communication through the other, 
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substantially as set forth. (2) The combination with 
gas producer A, steam generator F, elevated water 
reservoir P, compressor J, and air reservoir K, branch 
pipes v’ v2 leading from said reservoir, a pipe v leading 
from said branch pipes to the water reservoir P, 4 
three-way cock x at the junction of said pipes, pipe “ 
communicating from the bottom of the water reser- 
voir to thesteam generator, vent pipe ~com municating 
from the top of the water reservoir to the open air, 
and a valve applied to the latter pipe, substantially as 
set forth. 








Epps’s CocoA.—GRATEFUL AND Comrortina.—" By 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by i. 
careful application of the fine properties of well: 
lected A, Mr. Epps has provided for our break- 





7723. Protectine Tires, C. H. Maleham, 

7724. Axes for Cycuzs, J. E. Evans, Sheffield. 

7725. Pump Suina, A. M. Nawell, Manchester. 

7726. Gearine for Driving WHEELS, H. J. Varlow, 
Barnsley. 

7727. Fustians, E, Clarkson, Manchester. 

7728. Pepats and Drivine Gear for Cycues, C. Blank, 


russels. 

7729. Woop Pavina, H. Royle, Stretford, near Man- 
chester. 

7730. ATracHinac Hanpies to Hanpie-spars, A. E. 
Shaw, Fakenham, Norfolk. 

7731. Non-LEAKING Stopper, T. Hocken and G. W. 
Williams, Redruth, Cornwall. 

7732. HypRocarBon Vapour Lamps, R. Henderson, 


fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may beers 
many a fatal shaft by keeping ourselves well forti 

with pure blood and a properly nourished sips 
Civil Service Gazette. —Made simply with boilin cag 
or milk —Sold only in packets and pound a Pid 
Grocers, labelled, “James Epps AND Co., ‘} 
Homeopathic Chemists, London.”—Also wet 
Epps’s Cocoaine or Cocoa-Nib Extract: A céalls 
beverage of full flavour, now with many benefi 4 

the place of tea. Its active principle being 











InxsTanps, L. N. Thomas and W. L. Mason, 
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7636. ADJUSTABLE PUDDING-BASIN StanpD, D. Monday, 
London. 
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7788. VioLIN Murs, R. Drummond, Glasgow. 








gentlenerve stimulant, supplies the needed energy 
Sithout unduly exciting the system.—{ADVT. 
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——————or 
THE INSTITUTION OF NAVAL ARCHITECTS. 


38th annual session of the Institution of Naval 
Architects began on Wednesday, the ‘1th instant, in the 
hall of the Society of Arts, Adelphi. The attendance 
was moderately good up to2p.m., when a considerable 
r left to visit the Japanese warship Fuji, on board 
a Japanese entertainment was given. After 
had been opened by the Earl of Hopetoun, 
t, the annual report of the Council was read 
Tt dealt with a year of satisfactory 
work and progress. The finances of the Institution 
continue to be in a good condition. During the year 
134 new members and associates were elected, and the 
losses by death and resignation during the same period 
amounted to 21, leaving a gain of 113. The summer 
meeting of last year in Germany was referred to at 
considerable length. This being the sixtieth year of the 
reign of her Majesty Queen Victoria, the Council have 
arranged that the Institution shall celebrate the event by 
holding an International Congress of Naval Architects 
and Marine Engineers at the Imperial Institute, London, 
in the course of the coming summer. His Royal 
Highness the Prince of Wales has graciously consented 
to act as Honorary President of the Congress, and has 
been pleased to intimate his intention of being 
present on the opening day. Invitations to take 
part in the Congress have been sent to the Ministers 
of Marine of all the principal maritime Powers of the 
world, to the French Association Technique Maritime, to 
the American Society of Naval Architects and Marine 
Engineers, which are institutions having kindred objects 
to our own. The holding of this great Congress, on such 
a unique occasion, will give the members a fitting oppor- 
tunity for welcoming to this country the many kind 
friends from abroad, who, during the last two years, have 
shown such marked hospitality to, and done so much for 
the advancement of the Institution. The Council know 
that they can rely with the utmost confidence on the 
members to support them by every means in their power 
in doing honour to their guests. A large and representa- 
tive Reception Committee is in course of formation, and 
the Council were glad to inform the members that they 
are receiving every encouragement from H.R.H. the 
Prince of Wales, from the Government, the City of 
London, as well as from the shipbuilding and shipowning 
interests throughout the country. The Council have had 
great pleasure in awarding the gold medal of the year to 
ferr A. Dietrich, Constructor-in-Chief of the German 
Navy, for his excellent paper, ‘‘ Development in the 
Design and Construction of German Men-of-War”; and 
an extra gold medal to Herr I’. Andreas Meyer, Engi- 
neer-in-Chief of the City of Hamburg, for his paper on 
“The Maritime Position and Principal Features of the 
Port of Hamburg.” They have also awarded a premium 
to Mr. J. Bruhn for his paper, ‘‘ Some Geometry in Con- 
nection with the Stability of Ships.” The Council have 
to deplore the death of one of the Vice-Presidents of the 
Institution, Admiral of the Fleet, Sir Alexander Milne, 
G.C.B.; of a recently retired Vice-President, Sir James 
Ramsden; and of Mr. Theodore Wilson, an honorary 
member, and late Chief Constructor of the United States 
Navy. They also much regret to announce the sudden 
death of Mr. A. Blechynden, who had only recently been 
elected one of the representatives of the Institution on 
the Committee of Shipbuilders and Engineers appointed 
to assist the Marine Department of the Board of Trade; 
and of Mr. Crossland, a former member, and for some 
time a Chief Constructor at the Admiralty. 

After the transaction of some routine business, the 
President delivered his annual address. He was very 
glad to be able to congratulate the Institution upon the 
report which had just been read by the secretary. It 
was in every sense of the word a prosperity report, and 
it was pleasant reading to all those who wished them well, 
for it told them that they were, as a society, a live, 
healthy, growing concern ; one very encouraging feature, 
too, at the present moment was the very large number 
of new members and associates who have joined—or are 
about to join—the Institution. There were over one 
hundred names on the list; of these no less than thirty- 
eight were foreign gentlemen, which showed that their 
importance as a cosmopolitan and international body is 
annually increasing, and also, perhaps, demonstrated in 
some degree the benefits which have accrued to the 
Institution from recent visitsabroad. He had the honovr 
last year, when addressing them upon a similar occasion to 
this, of reminding them of all the hospitality which they 
had received in the previous year from the French 
Government and from leading citizens in France. He 
had not the good fortune to be present with them then, 
and he was only able to speak from hearsay and 
documentary evidence. But to-day it was different, for 
he went with them to Germany last summer, and shared 
with them in the good measure of kindness and hospitality, 
pressed down and running over, which was bestowed 
upon them, and he was therefore privileged to share in 
the feeling of warm gratitude which they had towards their 
hosts, and to treasure in his mind the recollection of the 
happiest and most interesting and most instructive week 
that it had ever fallen to the lot of a body of men to enjoy. 
After paying a compliment to the German Emperor, Lord 
Hopetoun said that there was every reason to hope that 
the great International Congress which the Institution in- 
tended to hold as a celebration of the sixtieth year of 
the Queen’s reign would be an entire success. Owing to 
the labours of their indefatigable secretary, the prepara- 
tions for this great gathering were in a very forward state, 
a very large number of invitations had been issued, and a 
very large proportion of the distinguished gentlemen so 
invited had signified their intention of being present. It 
was specially encouraging to be able to state that every 
one of the official invitations sent to the Ministers of 
Marine of the principal maritime Powers had been 
replied to in the affirmative. They were most fortunate 
in having secured the countenance and support of H.R.H. 
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the Prince of Wales. His Royal Highness had consented 
to act as Honorary President of the Congress. They 
might count upon the support of her Majesty's Govern- 
ment and of the Lord Mayor of London, as also upon 
that of the great body of shipbuilding and shipowning 
firms throughout the country. 

With regard to the shipbuilding programme of the 
Admiralty for the coming year it was difficult to say 
much, ‘They were aware that four new battleships and 
three third-class cruisers are to be laid down, but it 
would seem that nothing is-as yet settled as to type to 
which the battleships are to belong. They will probably 
be either of the Canopus or Majestic class. At first 
sight this would seem a very modest programme, but 
they must not lose sight of the fact that a very large 
number of vessels were at present in course of construc: 
tion. During the financial years 1897-1898 the following 
vessels will be either building or completing ;—14 new 
battleships, 8 first-class cruisers, 9 second-class cruisers, 
2 sloops, 4 twin-screw gunboats, 52 torpedo boat 
destroyers, 8 light-draught steamers for special service, 
1 royal yacht. Thus the total number of vessels under 
construction will be 108; their aggregate displacement 
will be 380,000 tons ; and their aggregate horse-power will 
be 800,000 indicated horse-power. A very important 
event had recently taken place in connection with their war 
fleet. He referred to the entire success which had attended 
the trials of the water-tube boilers in cruisers. There 
was considerable nervousness in many quarters as to the 
expediency of taking this so-called leap into the dark 
upon so large a scale. But the Engineer-in-Chief of her 
Majesty’s Navy was not afflicted with any of this nervous- 
ness. He knew what he was about; he had the courage 
of his opinions; and events have proved that he was 
justified in the course which he took. Curiously enough, 
although these water-tube boilers were proving such an 
entire success in our warships, they had not as yet found 
much favour in the mercantile marine. Possibly the very 
qualities which make them so suitable for men-of-war were 
less desirable in trading vessels. It might be that the 
water-tube boiler which combines all the qualities essen- 
tial to both classes of work remains to be invented; at 
any rate, only a few cargo vessels had as yet been 
fitted with water-tube boilers, and in one case they 
have been removed and ordinary boilers substituted. 
The largest vessel fitted during the past year 
with these boilers was the s.s. Kherson, built by Messrs. 
Hawthorn, Leslie, and Co., for the Russian Volunteer 
Fleet. He believed that her trials had been entirely 
satisfactory. The tendency with ordinary boilers is to 
steadily increase the pressure per square inch, 200 lb. 
being used in many cases. Two new mail steamers of 
large dimensions are being built upon the Clyde, the 
pressure in whose boilers will be 205 1b. to the square 
inch. During the year a cargo vessel, the Inchmona, 
built on the North-East Coast, has commenced work. 
Her engines are quadruple expansion, with five cylinders, 
and her boilers, which are of rather small diameter, work 
at a pressure of 255 Ib. per square inch. 

After a few words about the recently built big ships, he 
said it would be interesting to note that the vessels on 
the register of the United Kingdom on December 31st, 
1896, were as follows :—Steam, 8530 vessels of 10,242,192 
tons gross; sailing, 12,265 vessels of 2,902,021 tons gross ; 
total, 20,805 vessels of 13,144,213 tons gross. During the 
last decade the number of vessels on the register had 
decreased by over 1800 vessels, while the tonnage had 
increased by no less than 3,340,000 tons. During the 
same period newly-built steamers to the extent of more 
than 7,000,000 steam tons have been added to the register. 
This circumstance indicates that the greater part of the 
British mercantile marine is of efficient modern construc- 
tion. One feature of the last few years had been the 
increasing proportion of tonnage bvilt in this country to 
the order of foreign owners. As much as 30 per cent. of 
the total output of 1896 was built to the order of foreign and 
colonialowners. Germany provided in that year the largest 
amount of work for British shipbuilders—so far as foreign 
orders were concerned—namely 30 vessels of 117,870 
tons—over 10 per cent. of the total output. Russia fol- 
lowed with 23 vessels, 84,524 tons—or nearly 3 per cent. 
Next came Norway with 28,303 tons—2‘4 per cent. 
Denmark and Japan each took about 24,600 tons at the 
close of 1896. More work was in hand for Japan than 
for any other foreign country on December 31st last year, 
62,000 tons—besides two first-class battleships—were 
being built forthat country. Vessels, too, of considerable 
tonnage are now being built in Japan, three steel steamers 
varying from 1492 to 5790 tons, besides several smaller 
vessels, being reported as under construction. One of 
the most interesting features connected with mercantile 
shipbuilding was what might be described as the develop- 
ment of type in cargo steamers. The latest contribu- 
tion to this process of evolution was the appearance during 
the past year of the trunk-deck steamer, the peculiarity 
of this design being the fitting of a continuous straight- 
sided erection on the upper deck of the vessel. Three 
such steamers had been built, each of about 2600 tons 
gross, and seven more were under construction. The 
general impression is that sailing vessels are doomed, and 
that in the course of a few years they will disappear 
altogether, at least, so far as ocean voyages are concerned. 
This may or may not come to pass in this country, but in 
France the tendency was in the opposite direction. In 
1893 a law was passed in that country for the encourage- 
ment of shipbuilding and shipowning. Under this law a 
bounty of £2 12s. per gross ton is payable on all iron 
and steel vessels built in France; a bounty of £6 per ton 
on the weight of all new machinery, boilers, &c., built in 
France ; and an allowance of 11d. for French steamers, 
and 1s. 44d. for French sailing vessels, built in France, 
per gross ton for every 1000 miles run. The ‘“‘running” 
bounties decrease 3} per cent. per annum, and cease after 
ten years. Of course, as compared with an English 
builder, a French builder is handicapped by the high cost 
of material due to protective taxation. Even with the 
help of the bounty, to build a large sailing vessel in France 








costs the owner nearly half as much again as to build her 
in this country. But the large “ running” or navigation 
bounties obtainable on native-built vessels induced the 
French owners to put up with the large initial outlay. 
The result of this law had been a remarkable development 
of the building of large steel sailing vessels in France. 
The production of steamers has not been noticeably 
affected. The bounties being based upon the gross tonnage, 
modes of construction have been encouraged which make 
that tonnage very high as compared with the net tonnage. 
In 1892 the sailing tonnage launched in France did not 
exceed 2000 or 8000 tons. The figures have since gradually 
increased until in 1896 no less than 82,568 tons were 
launched. Moreover, at the end of 1896 steel sailing 
vessels to the amount of 41,000 tons were under construc- 
tion and preparing in France, as compared with 36,000 
tons in the whole of the United Kingdom. The remain- 
ing portion of the address was a summary of the papers 
to be read during the meeting. 

On the conclusion of the address Mr. Albert Durston 
read his paper, which will be found on another page, and 
was followed by Admiral C. C. P. Fitzgerald, with his 
paper, which we also publish this week. The discussion 
on the two papers was taken together. 

As both papers dealt with a subject of the highest 
interest, a good discussion was expected. Unfortunately 
none of the speakers rose to the occasion, and the dis- 
cussion was disappointing. Apparently the question of 
boilers in the Navy has been so fully thrashed out that 
nothing more remains to be said about them for the 
moment, or else the advocates of the Scotch boiler on 
the one hand, and those of the water-tube boiler on the 
other hand, have so little in common, and approach the 
question from such entirely incompatible points of view, 
that anything like sound discussion has become im- 
possible. 

Mr. Thornycroft opened the discussion. As one who 
had been himself working at water-tube boilers since 
1882, he could congratulate Mr. Durston on the success 
which he had achieved. It was, perhaps, the case that 
the best boiler for fast warships had yet to be invented. 
The small tube boiler, however, seemed to do very well 
in small vessels, and the Belleville boiler with its larger 
tubes seemed to be right for large ships. One great 
advantage of the tubulous boiler was that its evaporative 
efficiency was not much reduced by soot. Smoke tubes 
got a kind of soct arch formed inside on the crown of the 
tube, which interfered with the draught and the trans- 
mission of heat. Nothing of the kind could take place 
with the water-tube boiler. In conclusion, he said that 
he thought some mention might have been made of the 
Speedy, which was one of the initial successes of the 
water-tube boiler. As regarded the internal examination of 
tubes, that was not wanted when distillers were used 
to maintain the supply of fresh water. 

Mr. W. Laird referred to the great value of the water- 
tube boiler in that steam could be so readily raised in an 
emergency. The Belleville boiler was by no means 
untried, and had given satisfaction on runs of as much 
as six weeks’ steaming. Like Mr. Thornycroft, he had 
had much experience with water-tube boilers, his firm 
having turned out about 90,000-horse power of the 
Normand type. The water-tube boiler was specially 
valuable because of the facility with which it could be 
repaired. 

After one or two other speakers had said a few words 
of no special import or importance, Mr. Moss addressed 
to the meeting a violent attack on the Belleville boiler. 
What the precise value of this contribution to the litera- 
ture of the subject might have been we are unable to say, 
because after speaking for the allotted ten minutes, it 
appeared that-he had little more than begun to open his 
case, and the meeting refused to hear him her. 
This is, we think, to be regretted, because it appeared 
that Mr. Moss was one of the few men present who had 
been to sea with the Belleville boiler, and he was prepared 
to give an account of his experiences, which were far. 
from satisfactory. His criticisms of the Navy Scotch 
boiler were very much to the point. It was intended to 
be worked with forced draught, and had every fault in- 
troduced that could make it unsuitable for working in 
that way. The grates were so long that the crowns of 
the combustion chambers were really furnace crowns, 
the grates running right into the combustion chambers; 
the tubes were too small, and too closely packed. He 
argued that the Messageries boats were a success only 
because they were not doing much work, and that if the 
later Scotch boilers used in the Navy were compared with 
the boilers of the Terrible and Powerful, it would be 
found that the former were just as good. Mr. Moss 
spoiled his address by incoherence, but he made, never- 
theless, one or two telling points, as, for example, that 
the boats of the Messageries, fitted with Belleville boilers, 
always discharged clouds of smoke from their funnels. 
When one of them was seen in the offing, the men on 
the quay cried out, ‘‘ Voila, La Polynesian.’ Another was 
that a ship in which he was, the boiler being fired athwart- 
ships, did very well until she began to roll in a heavy 
sea, when seven of her boilers broke down one after the 
other. He found that in practice all the boiler tubes 
bent, then some of them split, while others cracked 
round the junction nut or sleeve with which every second 
tube is fitted to make a running joint, without which the 
boiler sections could not be put together. 

Sir E. J. Reed censured Mr. Moss for discussing the 
Belleville boiler, instead of the papers. We take it for 
granted that Sir E. J. Reed was quite serious in saying 
this, but he raised a point so nice that we fancy few 
presidents would care to decide it. The difference be- 
tween discussing a paper and the subject of the paper is 
too subtle, and, as a matter of fact, none of the speakers 
who said anything worth reporting confined themselves 
to the papers. Indeed, Sir Edward himself, immediately 
after censuring Mr. Moss, proceeded at once to deal with 
points scarcely touched at all by either of the papers. 
He was most happy when he directed attention to the fact 
that Mr. Moss had not attempted to call any of Mr. -Dur- 
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ston’s figures in question. He then went on to complain 
of the way in which the public dealt with Admiralty state- 
ments of the speed of ships. He explained that these 
statements really were based on facts, that they showed 
what a ship could do under the most favourable circum- 
stances. The Admiralty could not be held answerable 
for bad weather, or inferior coal, or tired stokers, and it 
was most unreasonable to complain, as the press and the 
public did, about ourships. In all this Sir Edward missed 
the whole point. What the technical press, at all events, 
complains of is that ships are said to do, say, 17 knots, when 
they cannot in regular service do15 knots. No one knows 
better than Sir Edward Reed that trial trip speed is never 
attained under any circumstances on service, no matter 
how favourable the weather may be; and the public are 
quite justified in saying that what is wanted is not 
scientific evidence as to possible speeds, but practical 
information as to actual service speeds. 

When Sir Edward Reed sat down, Mr. Gross, of Sir 
John Brown and Co., got up, and speaking with much 
deliberation, made an excellent little speech in favour 
of Eves and Ellis’s boiler, with the gases carried round 
outside the shell, the air warmed, and forced draught. He 
said that the Scotch boiler had come to grief in the 
Navy because it never had had fair play. In the Navy 
there was the best coal, the best firemen, the best of 
everything, and yet they could not make a boiler succeed 
in ships of war which was an unqualified success under 
much more severe conditions in Atlantic steamers. He 
thought it was most unfortunate that the Admiralty had 
not seen their way to give his firm or Mr. Howden’s a 
chance to show what they could do. His boilers were 
burning 30 1b. of coal to the square foot per hour and 
utilising 80 per cent. of the heat generated, on voyages 
extending round the world. If he had the chance he 
would undertake to fit the Powerful or Terrible with 
boilers occupying less floor space, and when filled with 
water, they and their coal supply would not weigh more 
than the boilers and coal and water in the ships he had 
named. He thought it would be found that to get 
durability thicker tubes must be used than now in the 
Belleville boiler. In conclusion, he said it appeared to 
be a great mistake to rely in men-of-war on natural 
draught, seeing that their funnels would certainly be 
shot away early in an action. On the Eves and Ellis 
system of induced draught the boilers were quite inde- 
pendent of chimneys. 

Mr. Henwood asked whether there was any difficulty 
in ascertaining the water level, and whether it was true 
that a very large extra number of stokers was needed. 

Mr. Manuel succeeded Mr. Henwood, but he said little 
of value. He referred historically to the various troubles 
which had afilicted the Scotch boiler in years past in the 
Navy. The great advantage from his point of view 
possessed by the Belleville boiler was the great ease 
with which it could be repaired on a foreign station. If, 
too, a shot got into a 16ft. Scotch boiler, the result would 
probably be lamentable. The French engineers had no 
doubt produced a good boiler, but he did not think 
English marine engineers were prepared to admit that 
they were beaten. 

Mr. Howden found the regulation ten minutes far too 
short for what he had to say. His main point was that 
the Terrible and Powerful used 1°83lb. and 1°73 lb. of 
coal per indicated horse-power per hour, while in the 
mercantile marine, large steamers Howdenised were 
burning only 1:2 lb. per indicated horse-power per hour. 
Mr. Howden mentioned that under these conditions he 
could provide steam for the same weight of boilers and 
coals that sufficed for the Belleville boiler. It was worth 
notice that although the Belleville boiler was said to be 
so successful in the Messageries boats, no other French 
company had adopted them. Twenty-six Belleville 
boilers had been fitted in the great American Lake 
steamer North-West, and in that vessel they were a 
failure, not much more than half the anticipated power 
being got out of her engines. Then the Newhaven and 
Dieppe boat Thamese was notoriously a failure. 

Mr. Durston replied very briefly to the whole dis- 
cussion. The Barham, fitted with locomotive boilers, 
had been referred to. She was no doubt a failure on her 
contract trial, and she had never attained her intended 
speed, but nevertheless she had proved to be a very ser- 
viceable craft in the Mediterranean. It was quite a 
mistake to think that the Admiralty had wholly con- 
demned the Scotch boiler. They had done nothing of 
the kind. The “Admiralty Ferrule” had been very 
successful, and had got them out of most of their 
trouble with the Scotch type. They were, however, 
progressing with the times. Much higher pressures were 
being introduced, the great value of which was, in the 
Navy, that it enabled them to use smaller engines. The 
water-tube boiler was the only one suitable for those very 
high pressures; hence its adoption by the Admiralty. 
As to Mr. Thornycroft’s remarks about the Speedy, he 
+—Mr. Durston—meant no slight. He was not there to 
name names. He would not have used the word 
Belleville if he could have helped it. Mr. Thornycroft’s 
achievements were too well-known and appreciated, how- 
ever, to need comment fromhim. As to Sir E.J. Reed’s 
remarks about speed trials, he wished to say that there 
was a reference book of particulars kept at the Admiralty, 
in which the captain of a ship on joining would find a 
record of her performance during commission, and all 
available data. In reply to Mr. Howden he would say 
that instead of the number of stokers being augmented 
they were diminished in the ratio of 9 to 11. 

Mr. Ramage’s paper, on ‘‘A Mechanical Method of 
Ascertaining Stability,” was then read to a very thin 
audience. There was no discussion. 

The annual dinner of the Institution was held in the 
evening at the Hotel Cecil. 
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A BLACK SEA AND BALTIC CANAL. 


A scHeme for connecting the Black Sea and the Baltic 
by means of a canal of sufficient size for the transport of 
the vessels of the Russian navy was first brought forward 
about six years ago, when the Emperor Alexander III. 
instructed M. Emile Flourens, who once held the position 
of Minister of Foreign Affairs in the French Government, 
to investigate the matter and confer with the leading 
canal engineers as to the possibility of such a scheme; 
and subsequently to make a survey of the route proposed 
for the canal; the plans and general specification of the 
work were prepared three years ago, but owing to the 
death of the Emperor the matter has remained in 
abeyance until recently, when M. Flourens had an inter- 
view with the present Emperor, by whom he was directed 
to confer with the Ministers of Finance and Communica- 
tions, and the matter is now under consideration. 

The route proposed for this canal is from the Gulf of 
Riga, along the rivers Duna, Beresina, and Dnieper, to 
Khersun in the Black Sea. The length of this course is 
994 miles. It is proposed to deepen the channels of these 
rivers and make new cuttings where necessary, 80 as to give 
28ft. of water ; the estimated cost being £20,000,000, and 
the time for construction five years. The object to be 
attained in constructing the canal is to connect the naval 
dockyards at Libau in the north with those at Nikolaieff 
in the south, and to provide a waterway along which war 
vessels can be moved in a short time. Although this is 
the primary object of the canal, it is anticipated that it 
will be the means of developing a very rich tract of 
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country, and therefore may be commercially successful. 
The lands lying in the basin of the Dnieper are some of 
the most productive in Russia, and are intersected in every 
direction by the tributaries of the river, the greater part 
of which are navigable for small craft. The exports from 
this district consist of corn, timber, iron, salt, hemp, «ec. 

There is already direct communication between the 
two seas by this route practicable for rafts and small 
vessels; and there is also a second route from the Baltic 
to the Black Sea, near Memel, by means of the Dnieper, 
the Ognisky Canal, and the Njemen. 

The following description of the route to be traversed 
will give some idea as to the difficulties to be encountered, 
and the possibility of construction at any reasonable cost. 
The Duna, or West Dwina, empties into the Gulf of Riga, 
at Dunamunde, and is navigable to Velig, 400 miles from 
the mouth. The total length of the river is 650 miles, 
and its drainage area 28.350 square miles. At its mouth 
it is about half a mile wide: At about 90 miles from the 
mouth the river has risen 280ft. above sea level, and at 
the summit 511ft. The channel is shallow, and much 
obstructed by sand beds and rocks, and is difficult for 
navigation except during the autumn and spring floods. 
It is generally closed by ice from November to April. 

At the summit level it is connected with the river 
Beresina by the Beresinski Canal, which was constructed 
at the end of the last century, and by traversing part of 
the river Ulla, and the Lakes Beloje and Beresina, and the 
river Sevgatcha, obtains connection with the Dnieper at 
an elevation of 385ft. above sea level. 

The Dnieper is one of the principal rivers in Russia, 
having a length of 1000 miles and a drainage area of 
204,000 square miles. Fifty miles below its source it is 
upwards of 200ft. wide; at Kiev, 400 miles from the out- 
fall, the width has increased to 1500ft. It discharges into 
the Black Sea through nine mouths, along an estuary 
fifty miles in length and from one to six miles wide. The 
deepest water in any of the channels does not exceed 10ft. 
Its navigable system extends over about 6000 miles, but 
owing to the rapids, navigation, except occasionally, is 
only downwards for the last 200 miles. The waterway is 
closed by ice from about January to March. The upper 
part of the river passes through marshy forests, and it is 
through this part that some of the greatest difficulties of 
construction are expected to arise. 

At about 200 miles from the mouth are a series of nine 
rapids, extending over 40 miles, with a total fall of 107ft. 


—_—_— 


Several attempts have been made to improve the nayi. 

tion of this part of the river by blasting the rock, and 
urther proposals have from time to time been made to 
construct locks or to excavate a canal, and construct 
dykes similar to the work executed at the Golden Gates 
of the Danube. About forty years ago a series of canalg 
were cut in the bed of the river which enabled small 
vessels to navigate the stream, but the depth afforded 
except in floods, is not greater than from 3$ft. to 4ft. ° 

Ascheme for providing a waterway having a depth of 2sft 
running for nearly 1000 miles through Russian territor at 
a cost of £20,000,000, deserves to be thoroughly well oon, 
sidered, not only on account of the strategic advantages 
which it offers for naval purposes, but also on account of 
the commercial advantage it would offer in the transport 
of produce from a rich and productive agricultural and 
mineral district. 











HORSELESS CARRIAGE NOTES, 


Tue Automobile Club de France has published particulars 
of a motor cab competition to be held on April 4th, 1898, 








So much attention has been given to the designing of 
motor cycles in France for some time past that the annual 
criterium of these machines, which was inaugurated on 
Sunday between Montgeron, Melun, and Ozoir-la-Ferriire 
was expected to be productive of much interest. Two Be 
three new machines were entered, notably an electric tandem, 
a steam sociable, a petroleum tandem tricycle, and a maching 
known as the Self Roll, invented by a Belgian gentleman, 
and supposed to be capable of moving by an alternate dig. 
placement of the weight of the body. None of these machines 
started, however, as the inventors feared that under the 
extremely bad meteorological conditions the cycles would not 
have a fair chance. The course, which is level all the way, 
was & perfect quagmire, the mud in some places being several 
inches thick. Of the eighty-five entries only fourteen 
or started, all on Dion petroleum trioycles, and nine 
finished the 100 kiloms. in less than four hours. The winner, 
M. Viet, covered the distance in 3 h. 9 m. 58., only beating 
the second man, M. Charron, by a couple of feet, M. Charron 
had a good lead all the way, but on nearing home the motor 
would not run properly owing to the lubricating oil becoming 
exhausted, and M. Viet secured the victory solely because he 
was using an automatic lubricator. The race was entirely 
devoid of technical interest, 








MERSEY AND IRWELL JOINT COMMITTEE, 


An important meeting of this Authority was held on the 
5th inst., Sir J. T. Hibbert presiding. The chairman 
reviewed the work of the Committee, and particularly referred 
to the tables in a recent report by the Chief Inspector, Mr. R. 
A. Tatton, M. Inst. C.E., which dealt with the progress made 
in the treatment of sewage. 

In May, 1892, the sewage operations in connection with 
Urban Authorities numbered 27, and in January of this year 
had risen to 55. The works in course of construction in 1892 
were 8, as against 22 this year. At the former period 24 
Authorities had no scheme before them, now only one 
Authority was in that position. The figures showed, in his 
opinion, that great progress had been made in the work im- 
posed upon them by Parliament. Local Authorities had 
been delayed by the Local Government Board, which had 
been undermanned for a number of years. A re-organising 
committee had been sitting for the last two months, and re- 
commended a considerable increase in the number of in- 
spectors. It was a satisfaction to find that for the present, 
at all events, there was to be no fight with Manchester, the 
Corporation having withdrawn their Bill, which proposed to 
discharge the effluent above Warrington. 

The treasurer’s estimate for the ensuing year is £3696, 
compared with £4200 last year. Of this, the Lancashire 
County Council would pay £1232, Manchester £924, and the 
Cheshire County Council £462, 

Alderman Southern, a representative of Manchester, said 
that although the difficulty had been deferred it was not 
settled ; in fact, it seemed to him well-nigh insoluble. They 
were trying experiments, but success was very doubtful when 
applied to the sewage of so large a population, when no land 
available for filtering the effluent was at hand. In his 
opinion the work of the Committee ought to be tested to ascer- 
tain what the expense had been, and what advantage had 
accrued. He, therefore, moved for a return showing the 
amount that had been spent on the seventy-four schemes 
in operation as well as on the eighty schemes still 
incomplete; to this should be added the amount 
spent by manufacturers. At the same time a report 
oni be presented showing the state of the rivers in 1892 
and 1897. Some opposition to this proposal arose on the 
ground that the Committee’s business was to administer an 
Act of Parliament, and that they were not responsible for 
the expenditure of the local authorities. It was said that 
Manchester had put up expensive machinery for pressing 
sludge, only to find that the effluent from the pressed sludge 
was worse than the average of the sewage. It appeared that, 
at any rate, Manchester had taken 2000 tons of solid matter 
weekly out of the sewage. Nineteen samples of sewage 
effluent had been reported on during the month; of these 
eleven were found good, five fair, two unsatisfactory, and one 
bad. The clerk was instructed to call attention with reference 
to the three last. 








BRITISH SHIPBUILDING.—Excluding warships, of the 428 vessels 
which were under construction in this country on March 31st last, 
310 were being built for British owners, 16 for British Colonies, and 
11 for Japan. ; 

A Larce Drepoina Contract.—A contract for the dredging 
of 21,000,000 cubic yards of sand, mud, and clay in the harbours 
of Duluth and Superior has just been awarded, at 1,655,645 dols., 
to C. 8. Barker, of Superior, and Williams, Green, and W illiams, 
and P, McDonnell, of Duluth. The estimate is based on prices of 
74, 8, and 10 cents per yard for the different areas dredged and 
dumped at a maximum distance of two miles away, and the work 
is to be completed in four years. Several new channels are to be 
made, and existing ones are to be deepened to 25ft. For all 
material taken out by hydraulic dredges, the yardage will be 
estimated in situ, increased by 5 per centum to bring it to scow 
measurement, Approximate estimates will be made monthly, and 
payments will be made therefor. The final estimate for each 





season’s work will be made by survey through the ice during the 
following winter. 
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THE LATEST AMERICAN BATTLESHIPS. 





We give this week entire length section and plan, ke., 
of the United States battleships, Alabama class, of which 

¢ reproduced a general external view a hort time ago. 
The following abstract of a paper, presented by Mr. 
Philip Hichborn, Chief Constructor United States Navy, 
at the recent fourth annual meeting of the Society of 
Naval Architects and Marine Engineers of America, gives 
a very complete description of these vessels. In the 
table of comparison of ships of principal naval Powers 
we have interpolated the Prince George, as she is more 
recent and more powerful than the Renown, and, being 
armed in a very similar manner to the Alabama, appears 
to us to form a better comparison. In our last issue will 
be found a comparison between certain important points 
in the construction of the United States vessels and our 


own. 

The shallowness of our harbours is one of the first and chief 
difficulties met with by cur naval architects ; imposing as it does 
limitations and restrictions which greatly complicate the general 
design where so many other elements have to be considered. But | 
the success attained in this direction is quite satisfactory, and in | 
these new battleships the draught is only 28ft. 6in, at their normal 
displacement, with all outfits and two-thirds supply of stores, 
ammunition, &c., on board, and 500 tons of coal in the bunkers. 

The freeboard forward is increased, as contributing not only to 
the sea-going qualities of the vessel, but as also giving additional | 
berthing space in the forecastle deck provided, and this increase in 





height lifts the axis of the forward turret guns, and enables them | 


to be worked in almost any weather. In the matter of speed, 
our designers believe that it is not desirable in battleships to 
sacrifice other and essential qualities to obtain the high speed aimed 
at in some foreign navies. The highest speed heretofore adopted 
in fleet tactics witk these vessels does not exceed 12 knots; while 
the Alabama class is designed for 16 knots, thus still greatly ex- 
ceeding the speed called for in the actual operations of war. On 
the other hand, the contract speed required in our new ships must 
be steadily maintained for four hours, and is not a mere measured 
mile record, such as is demanded for foreign ships. 

The framing of the new battleships differs slightly from that in 
yogue in other vessels of this class in our navy. The main frames ' 


Comparison of the Latest Battleships 


conning tower is protected by 10in. armour, and it is connected 
with a central station below the protective deck by a tube with 
walls 7in. thick. In addition to the forward conning tower there 
is a signal tower at the after end of the superstructure deck, with 
walls 6in. thick, 

In the character and arrangement of the battery decided changes 
have been made. The 8in. battery has been entirely abandoned, 
and only two calibres of heavy guns are used, 13in. and 6in. The 
special Board on battery arrangement, to which this question was 
submitted, decided that the use of an intermediate calibre was un- 
necessary and complicated the arrangement for ammunition supply, 
and the arrangement adopted is in line with recent foreign practice. 
The main battery includes four 13in. guns, mounted in pairs in 
forward and aft turrets placed on the midsbip line, and protected 
by 15in. armour with 17in. port plates. The ammunition hoists 
and revolving gear for the turrets are protected by barbettes 15in. 
thick, except over the arc within the diagonal armour, where it is 
reduced to 10in. to save weight. The turrets are oval in shape, 
with the front plates slightly inclined, and the rear plates vertical 
to give more room forloading. The centre of gravity of the turret 
is in the axis of rotation, so that the turret is balanced and can 
be turned without serious retardation when the sbip has a heavy list. 

The forward turret is at the level of the forecastle deck with the 
axis of the guns 26ft. 6in. above the normal load water-line. The 


| after turret is on the main deck, with the axis of the guns 19ft. 


above the same water-line, Each pair of guns sweeps an arc of 
135 deg. from the midship line. Three sighting hoods are provided 
for each turret; one in the middle for the turret turner, who 
simply keeps the guns pointed at the target, and two side hoods 
for the gun pointers. The eight 6in. guns in broadside have a 
| total arc of train of 90 deg., and are each protected by 3in. shields 
on the carriage and the biin. armour of the sides. The auxiliary 
battery consists of seventeen 6-pounder and six 1-pounder guns, 
mounted wherever they obtain good command and are yet clear of 
| the blast from the heavy guns. Four broadside torpedo tubes, in 
the 54in. armour, complete the armament of these ships. 
The following table shows the weight of fire of one discharge, 
neglecting the auxiliary battery, from all the guns available for 
the bearings given and for several classes of our new warships :— 


. Ahead or astern. Bow to quarter. 
Class. Ib. tbh 
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This weight of discharge is obtained from the following primary 


of the Principal Naval Powers, 




















United States.; England. England. France. Germany. | Russia. Italy. 
Name of vessel .. a Alabama New Renown | Prince George. St. Louis Ersatz Preussen Oslabya. St. Bon. 
ee eae eee ae 868ft. 890ft. B00ft. 885ft. Bg7ft. | 402ft. 844} ft. 
WM yas See 72ft. 74ft. 75ft. G64ft. 66-3ft. — | 70}ft. 691ft. 
Meandraught .. .. .. . 23ft. 6in. 25ft. 5in. 25ft. llin. 26ft. 9in. | 26ft. 24ft. 9in. 
Displacement, tons .. .. .. 11,500 12,900 14,900 11,275 11,130 | 12,674 9,800 
Indicated horse-power .. .. 10,000 15,00 12,000 14,500 18,000 14,500 18,500 
Gpeed 2. oe cc oe ce oe 16 knots 18} knots 17°5 knots 18 knots 18 knots. 17} knots. 18 knots 
Coal normal. . 800 tons 680 tons 650 tons | an 
Coal, maximum. . 1200 tons 1850 tons 2250 tons 1100 tons | _ 1000 tons 
Battery; main .. (4) 18in. (4) 12in. (4) 12in. (4) 12in. (4) Qin. | 34 guns (4) 10in. 
(14) 6in. | (12) 6in. (12) 6in. (10) 5}in (18) 6in. | ~ (8) Gin. 
| (8) 3°9in (12) 34in. — (8)4°7in. 
Battery ; secondary... .. (17)6pdrs. | (16) 12 pdrs. (16) 12 pdrs. (16) 1°8in (12) 6 pdrs. _ (2)2°9in. 
(6) 1 pdrs, (12) 3 pdrs. (12) 3 pdrs. (10) 1*fin. _ (12) 1-4in. 
(5)machn. | (2) machine 2 light guns (8) machine (8) machine. _ (2) machine 
Torpedotubes .. .. «. «. 4 | 5 5 (4 sub.) 4 -- 5 
pe a ee ee 164in. Sin. 9in. 15jin. 1ljin. Pin. 9jin. 
Cee. cc cc te te 54in. 6in. 6in. 3in. ~ 4in 
Cn Ce a ee 17-15in, 10in. 9in. (max.) 15jin. — 9jin. 
i a a ldin. 10in. l4in. é - 9fin. 
Protective deck .. .. .. 8in. | 8in. 3in. & 4in. 3tin. 56in. - 
_ jin. - — 


Splinter deck .. jin. | _ _ 


are continuous from the keel to the armour shelf, and again from 
the armour shelf to the deck. The longitudinals are, of course, 


and secondary batteries, the auxiliary battery being added for 
comparison :— 





continuous, their lower edges being scored over the main frame | ‘ Batteries. 

angles and the lower angles of the longitudinals being worked in- Class. Pits SE pares 
tercostally. The upper angles of the longitudinals, however, are | = alabama 413i. BLR. .. 14 6in. RY. .. 17 6-pounders 
continuous while the reverse bars are worked intercostally. | 61 a 
Between the frame angles and the reverse bars are worked bracket Kentucky .. 418in. ,, «. 14 Sin. yy 206 5 
plates of uniform width, flanged at one end so as to connect with | 61 » 
the longitudinals, and also flanged at the other end to give local | Towa .. .. 412in, ,, «. 6 4im. 4, 206 
stiffness, In this manner great rigidity is given to the floors, and Indis = 46 20 . ss: 
there is less liability to damage in grounding or in docking. The | =e : _ e a 9 He he 


flanged floor plate provides greater strength with less weight. | 
Docking keels are provided, and the bilge keels are narrowed down | 
to nothing as they approach the midship section, thus forming no 
obstruction in passing the gateway of the dry decks. The con- | 
tinuous bilge keel would be preferred for increased resistance to 
rolling and diminished resistance to progress through the water ; 
but dry docks impose limitations in this direction, and the plan | 
adopted is a compromise, 

In the arrangement of coal-bunkers especial care has been taken | 
to provide easy storage and accessibility for firing, while affording | 
good protection for the boilers, A distinct departure is made in | 
setting the boilers athwartships instead of fore and aft, as in | 
former practice, The advantages of the new arrangement are the | 
increased and excellent facilities for firing and easy communication | 
between the fire-rooms, 


The hull is protected against injury at the water-line by heavy | 


tapering armour of a maximum thickness of 164in., extending 
from 3ft. 6in. above to 4ft. below the normal load water-line. The 
maximum thickness covers the entire length of the engine and 


boiler spaces ; from the forward cross coal-bunker bulkhead the | 
thickness is gradually reduced to 4in., and this thickness is main- | 
tained to the bow. At the top of the armour belt, and covering | 


the engine and boiler spaces, is a flat protective deck, 2%in. thick, 
worked in three layers and extending from side to side of the ship. 


This deck is tap-riveted to the upper edge of the side armour. | 


Forward of the machinery space, however, the protective deck is 
turned down to the armour shelf level, so that any projectile 
passing through the vertical armour would have to encounter a 
sloping deck din. thick. Aft of the armour-belt the protection 
deck is inclined in a similar manner, except that this deck is 4in, 
thick to better protect the steering gear. Where this protective 
deck is inclined at the sides, coffer-dams are provided, 3ft. wide, 
and extending to the top of the armour-belt, and packed with 
corn-pith cellulose compressed to a density of 6 1b, per cubic foot. 
To meet a raking fore or aft fire, and to protect the boilers and 
engines, the opening between the flat deck and the sloping sides is 
closed at each end by diagonal armour bulkheads, 12in. thick. 
From the top of the thick belt, extending to the main deck, the 
hull is further protected by a belt of 54in. armour, extending from 
barbette to barbette, and ending in diagonal bulkheads on a line 
with the 12in. armour below. Within the limits of this belt the 
broadside torpedo tubes are placed. Inboard of this 5}in. armour, 
and extending well forward and aft, are other corn-pith cellulose 
coffer-dams, ft. high by 3ft. wide, with the top of these dams 
6}ft. above the load water-linc. Between the main and upper 
decks, and from the forward barbette to a point just forward of 
the after turret, theside of this ship is protected by 54in. armour, with 
diagonal armour terminations. Within the armour are placed eight 
of the 6in, rapid-fire guns. The central part of the ship is thus com- 
ely enclosed in a continuous wall of armour, extending from 
a below load water-line to the level of the upper deck, about 
ft. in all, with the walls nowhere less than Skin. thick. As 
additional security, 1}in. splinter bulkheads are placed between 
each pair of 6in, guns, and the other 6in. guns on the gun deck 
orward and on the 7 deck amidships are protected by special 
armour 6in, thick and curved to protect against a raking fire. The 


The general dimensions of the battleships of the Alabama class 


| are as follows :— 


Length on load water-line 


Length over all .. 
Breadth moulded 
Breadth, extreme 


Freeboard, forward .. 


868ft. 


| 878ft. 9in. 


72ft. 
72ft. Qin, 
20ft. 





i. oe 13ft. 3in. 
Freeboard, amidships .. .. .. .. .. «.. «. I19ft. 10in. 
Mean draught (800 tons coal, two-thirds stores, 
ammunition) .. .. .. eae 
Corresponding displacement 31,520 tons 
Speed perhour.. .. .. .. 16 knots 
a erm Se 
Maximum draught (1200 tons coal, all stores, &c., 
on board) ae eer eee eee 
Corresponding displace ment ea Se laa Wee eee 
General Schedule of Weights. 
| Tons. 
| Hull and fittings, including wood backing, &c. .. .. .. 4,918 
| DEE NNE TS 3585 Oa “ee ne Se a ees ee 
Protective deck armour... .. 2. 2. oc oc os «+ os 593* 
Armament and two-thirds ammunition... .. .. .. .«. 864 
Equipment and two-thirds stores, water,&c. .. .. .. 498 
Maslanety, Wk water... «. 3. 4. 5s ce ee es ee 2 
| Normal coal ae Par hare 800 
| ee we oe Ee 


The main propelling engines will te of the vertical inverted 
| cylinder direct-acting triple-expansion type, and they will be 
placed in two water-tight compartments, separated by a middle 
line bulkhead. The propelling air pump and circulating pump 
engines will have a collective power of 10,000 indicated horse- 
| power at 120 revolutions per minute. The cylinders are 33hin., 
| 5lin,, and 78in. in diameter, and 48in. stroke; there are 7000 
| square feet of cooling surface in main condensers, and 800 square 
| feet in auxiliary condenser. There will be eight single-ended steel 
| boilers of the horizontal return fire-tube type, placed in four water- 
| tight compartments. These boilers have the following general 
dimensions :— 





Length .. oft. 11}in. 
Diameter witine de. ee, tale 26 15ft. 64in. 
Working pressure, per squareinch .. 180 Ib. 
Total heating surface for all boilers .. 21,000 sq. ft. 
Total grate surface .. .. .. .. 685 sq. ft. 

| Number of furnace flues. . wel we) te) es on ge 

| Poe | ere 








| BREAKAGE OF A FLY-WHEEL —A 17ft. fly-wheel at Lapham’s Mill, 

| Millbury, Mass., burst on the morning of March 17th, doing con- 

| siderable damage to the mill building. The shafting was driven 

| by means of two gears, one upon the engine shaft and the other 
upon one of the main shafts in the mill. One of these was supposed 
to have broken first, pieces becoming jammed under the fly-wheel, 
and checking its speed sufficiently to destroy it. 





WATER-TUBE BOILERS IN WARSHIPS.* 
By Rear-Admiral C, C. P. FirzGeraLp, 


THE substitution of the water-tube type of boiler in warships of 

all classes for Scotch boilers and boilers of the marine locomotive 
type is a subject which is not only of deep interest to engineers, 
but which also forcibly attracts the attention of the executive 
branch of naval officers, in view of the numerous advantages, 
strategical and tactical, which are claimed for steam generators of 
this type. I trust, therefore, that no apology will be deemed 
necessary from an executive cfficer who ventures to offer a few 
remarks upon the subject from his own point of view ; and I hope 
that professional engineers will not think that I am encroaching 
unduly on their domain ; for at the bottom of all controversy on 
the relative merits of different types of boilers for warships re- 
mains the fact that they are intended for our use ; and it will be 
upon the behaviour of boilers under the conditions of rough work 
at sea that the. movements cf ships and squadrons, which may 
involve the most momentous national interests, will very largely 
depend. 
I may say at once that I have no intention of drawing compari- 
sons between the different types of water-tube boilers, as this 
would probably produce a very warm controversy. My object is 
rather to compare some of the general features of the whole family 
with those of the boilers they seem likely to supersede ; though it 
is inevitable that the special type which the Admiralty has selected 
for our battleships and large cruisers should take a prominent 
place in my remarks ; and this, as you are all aware, is the Belle- 
ville type—the property of one of our kind and courteous hosts in 
Paris the year before last, M. Delaunay Belleville, and to whom I 
would beg to offer my warmest congratulations on the well-merited 
success of his genius and his labours in developing and improving 
this particular type of boiler. 

I may also remark incidentally that I have not been com- 
missioned either by the Admiralty or by any firm of boilermakers 
to write up water-tube boilers. The remarks which I propose to 
offer are entirely independent, and are founded upon such data as 
I have been able to obtain, and which I believe to be reliable. 

It will not be necessary to enter deeply into the history of boilers, 
nor to dwell upon the various types which have been in use at 
different times since the dawn of ocean steam navigation. We 
have it on high authority that water-tube boilers were in use in 
Pompeii two thousand years ago ; but without going so far back as 
this, many members of the Institution will be able to remember 
the old box boiler, sometimes made of copper, which supplied 
steam at 10 1b. or 151b, pressure, to side lever paddle engines, 
making fifteen revolutions at full speed. These were happy days 
for the engineers, who could safely take an occasional nap, while 
the engines looked after themselves, But the screwsoon displaced 
the paddles ; higher speed was demanded, and this could only be 
obtained by using steam of a higher pressure ; moreover, the use 
of steam of higher pressure not only admitted of economy of 
weight in the boiler installation, but led also to economy of fuel, 
and lighter engines per indicated horse-power, and hence to in- 
creased efficiency in warships of any given tonnage. The safe 
limit of steam pressure for the box boiler was soon reached, and 
then, as still higher pressures were demanded for the working of 
compound engines, the Scotch boiler came into use, and, in some 
cases, boilers of the marine locomotive type. Thus we see that the 
evolution in boilers has been steadily in the direction of increase 
of pressure, and more rapid steam generation ; until we bave now 
arrived at the type known as water-tube boilers, intended to bear 
with safety pressures higher than were attainable with any cylin- 
drical boilers, 

It will be remembered that warships have, ail through this 
evolution, been heavily handicapped in their boiler installations by 
the sine gud non that the tops of their boilers should be below 
the water-line—in the present day below the protective deck, 
which, although giving rather more head room, is still a cause of 
restriction, especially in the smaller ships—so that all comparisons 
between the boilers of merchant ships and warships are irrelevant, 
and, for the purposes of the present discussion, may be entirely 
disregarded. But it is obvious that any type of boiler. which does 
not depend on head room for its efficiency is likely to be peculiarly 
suited to warships. 

Before entering into the merits of the water-tube boiler, it ma 
be as well to take a glance at the merits of the boiler which it 
seems likely to supersede ; and under this head I believe I shall 
find many to agree with me when I say, broadly, that there never 
was a period, during the development of boilers for warships, when 
their general behaviour has been so unsatisfactory, and when they 
have given so much trouble, and been the cause of so much anxiety, 
as during the last ten or twelve years. I speak as an interested 
looker on, who often sees a good deal of the game ; and my con- 
clusion is that the Scotch and marine locomotive type of boilers 
have proved themselves to be unequal to the demands made upon 
them for the greater pressures and quantities of steam required 
for the working of fast-running triple-expansion engines. It has 
been one long monotonous tale of leaky tube plates and seams, 
bulged fire-boxes, and generally more or less disabled and inefficient 
boilers. The instrument has proved to be unsuitable to the work 
required of it, and it has failed. 

In some cases, no doubt, with great care and unremitting atten- 
tion as to internal cleaning, great caution as to heating gradually, 
and not cooling too rapidly, Scotch boilers have gone sound for 
considerable periods ; but anything like rough usage, such as must 
inevitably take place in time of war, seems to be inconsistent with 
the continued efficiency of these boilers. It is for the exigencies 
of war service that all warships are supposed to be boilered ; and 
it almost goes without saying that boilers which require such 
nursing, such pampering, and such exceptional care and attention, 
would cause grave anxiety if exposed to the rough test of war. 
For working at a high ratio of their nominal power the interior of 
the boilers have to be perfectly clean and entirely free from any- 
thing in the shape of scale, and especially from any greasy deposits ; 
but, as oily matter is constantly being carried into the boilers from 
the engines with the feed-water, these deposits are constantly 
forming, in spite of the many ingenious devices adopted to prevent 
them. Yet with all the most elaborate precautions full-speed trials 
seldom take place without the development of some boiler troubles. 
The trials cf course take place with natural draught. Forced 
draught—without which a pes could not obtain her full power or 
legend speed—was originally intended to produce a rapid genera- 
tion of steam, and thus to obtain for short periods a considerably! 
greater horse-power, and consequent increase of speed for a given 
weight of machinery and boilers than could have been obtained 
with atmospheric draught only. It was intended to be used in case 
of emergency ; but, as an emergency would have been just the 
time a captain would not have been able to risk a breakdown of 
his boilers, it was not generally regarded as a practical factor. 

Cylindrical boilers of large size require a long time to raise 
steam ; five or six hours are generally considered necessary. The 
chief engineer usually asks for more, so as to warm them up 
gradually, for fear of injuring their constitutions. It is, of course, 
possible to raise steam in case of great emergency in two or three 
hours ; but when this is done it is almost certain to cause leaks, - 
After steam is raised, if a ship is working at a reduced speed, it 
takes her a long time to effect any large increase of speed ; even 
if all boilers are actually connected it takes time to get the fires 
up, so that large and sudden increases of speed are not possible. 
Tactically this is a weak point, and in the case of cruisers it is 

articularly unsatisfactory, as the ability to give chase, and to do 
it quickly at their utmost speed, is one of the most important 
functions of cruisers, 

I propose now to consider in detail some of the points upon 
which superiority is claimed for water-tube boilers over Scotch 
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boilers, and in so doing I shali not attempt to argue whether the 
boilers of the Belleville type, which are now being fitted in so many 
of her Majesty’s ships, are, or are not, the best type of boilers of 
this family ; but it may be stated broadly that most of the special 
attributes of the Belleville type are claimed for all other water- 
tube boilers in a greater or less degree ; and no doubt the inventors 
and patentees of the latter will be able to show claim to many 
other virtues in addition. 

(1) Ability to raise steam rapidly.—The power of being able to 
raise steam rapidly in a warship is of great importance ; under 
certain circumstances it might be vital. It is easy to remember 
many cases where the delay in raising steam ia Scotch boilers has 
been attended with great inconvenience even in time of peace ; 
and it is not difficult to picture to oneself what the consequences 
might have been in time of war. The difference of two or three 
hours in getting a squadron, or even a single ship, under way might 
well make all the difference between the success or failure of a 
strategic combination upon which the issues of a battle might 
depend. The Sharpshooter (with Belleville boilers) has raised 
steam in twenty minutes from ‘“‘fires out” and cold water. She 
would have taken two or three hours with her old boilers, and, 
had she tried to do it in less, she would almost certainly have 
caused leaks ; but this rapid raising of steam causes no injury to 
water-tube boilers, nor does rapid cooling, which is also of some 
importance, with a view to carrying out small repairs, and for 
cleaning. This ability to raise steam quickly does not, of course, 
abolish the necessary precaution of warming up the engines before 
getting under way ; though it is obvious that, the quicker you can 
get steam to turn on to the engines, the sooner the warming can 
be commenced, 

(2) Ability to make lurge and rapid increases of speed, and also 
large and vapid reductions without blowing of.—The first of these, 
at any rate, 1s of high tactical value to a squadron of battleships ; 
but it is of still greater importance in the case of a cruiser, whether 
she is employed scouting, or as a look-out ship, or as a commerce 
protector, cruising on a trade route. With the Scotch boiler a 
ship has to be worked gradually up to her full speed, but with a 
water-tube boiler even a large ship can start off almost like a 
torpedo boat. As an instance of this, the Terrible, on January 
9th, was lying in Plymouth Sound with her head to the eastward ; 
at 8.25 she got under way, and had to turn round to get out by 
the western channel ; and at eight minutes past nine, that is to 
say, in forty-three minutes, she was going 20 knots, This per- 
formance could not have been approached had she been fitted with 
cylindrical boilers. And here is another case, though in a much 
smaller ship. The Sharpshooter on December 12th was lying at 
anchor, fires out, water in boilers cold. The fires were lighted, 
and in 14 minutes and 40 seconds the steam gauges showed a 
pressure of 601b.; the capstan engine was started, the cable hove 
short, and finally, in 354 minutes from lighting fires the ship pro- 
ceeded at full speed. It is almost unnecessary to say again that 
this performance could not have been approached with her old 
locomotive boilers, or with any form of cylindrical boiler. More- 
over, this rapid evolution did not cause the smallest injury to 
either boilers or engines. To show the consequences of forcing 
cylindrical boilers, I may mention that the Barham, when new, 
and fitted with boilers of the marine locomotive type, went on her 
full-speed trial and made 19? knots; but the boilers had been 
forced, and before she could complete her four hours’ trial they all 
leaked so badly that the ship was disabled, and drifted like a 
helpless log upon the water until picked up by a friendly tug. 
The hot water was over the stokehold plates, and all the stokers 
were standing in ash buckets to keep their legs from being scalded. 
The Barham is now being fitted with water-tube boilers. 

(3) Comparative sufety.—There can be no question that anything 
which tends to reduce the disastrous consequences of a violent 
injury to a boiler, such as might be expected in time of war, is a 
point well worthy of consideration ; and when it is mentioned that 
each of the Powerful’s boilers holds only one ton of boiling water, and 
that each of the Majestic’s holds nearly 22 tons, it will not be 
necessary to enter into an elaborate argument to prove the com- 
parative safety of the two systems. 


(4) Facility for examination, cleaning, and repars.—Boilers of 
the water-tube type can be cooled with great rapidity, and without 
any injury, so that they can be quickly examined, cleaned, and, 
if necessary, repaired. This rapid cooling cannot be done with 
Scotch boilers without the risk of causing leaky seams and tube 
plates. It must be admitted, however, that in the case of 
Belleville boilers, at any rate, there are more steam-tight joints to 
break and remake than in any form of tank boiler ; and if, there- 
fore, it is simply to be an examination, without cleaning or 
repairs, it will take longer to do it than in a cylindrical boiler, 
where only a few manhole doors have to be removed. But, on the 
other hand, if the boiler requires cleaning and scraping, it can be 
done with much greater ease in the Belleville than in the cylindrical 
boiler, In the latter the men have to live inside the boiler for 
several days ; the work is difficult and very troublesome, and it is 
often injurious to the health of the men employed upon it. Repairs 
also are easily effected in a Belleville boiler, and a whole element 
offtubes can be changed with great facility. It has been pointed out, 
with undoubted logic, that facilities for repairs may be an excellent 
feature, but that this advantage may be more than counterbalanced 
by increased necessities for repair. The experience with Belleville 
boilers has not at present been large in our Navy ; but it may be 
mentioned that the Sharpshooter has been running almost con- 
tinuously for two years training stokers in the working of this 
particular type of boiler, and during that time the boilers have 
been put to some severe tests, and yet the only repairs which have 
become necessary have all been made with the ship’s own 
resources, and without the assistance of a dockyard. 

(5) Saving of weight.—That there is a great saving of weight in 
an installation of Belleville boilers as compared with Scotch boilers 
for similar horse-powers is an indisputable fact. It has been 
estimated variously in the case of the Powerful and Terrible at 
from about 400 to 700 tons. If we take for comparison a ship of 
about the same tonnage, though of less than half the horse-power 
—the Majestic for instance—we find that the weight of her boiler 
installation, including funnels, uptakes, &c., is 745 tons for 
10,000-horse power with natural draught, and 12,000-horse power 
with forced draught. The Powerful’s boiler weight—similar 
adjuncts included—is 1164 tons. She is not fitted with forced 
draught, and gets her 25,000-horse power easily without the 
assistance of that rather doubtful blessing. Her boiler weight 
with Scotch boilers to get 25,000-horse power with natural 
draught, at the same ratio of weight per horse-power as Majestic, 
would have been 1862 tons, and with forced draught 1552 tons. 
Thus in one case there is a saving of nearly 700 tons, and in the 
other of 888, The former is undoubtedly the fairest comparison, 
as forced draught is not generally used in warships except on the 
trial trip. On the other hand, the Blenheim, with Scotch boilers, 
is credited with 20,000-horse power for forced draught, with a 
boiler weight of 744 tons ; and under similar conditions she should get 
25,000-horse power, with boilers of 930 tons, thus effecting a saving 
of weight on the Powerful of 234 tons. I believe, however, that I 
ehall not be contradicting when I suggest that the Blenheim’s 
forced draught power of 20,000 cannot be regarded as a practical 
factor in the calculations, and that her 13, natural draught 
power is the only proper one to compare with the Powerful, and 
according to this view of the case there would he 266 tons to show 
in the opposite direction ; that is to say, in favour of water-tube 
boilers. Relative to this subject, Engineering of December 4th, 
1896, makes the following remark :—‘' The Blenheim got 28°3 
indicated horse-power per unit of weight in the boiler rooms, but 
under conditions which, if not dangerous, were at least at the 
expense of the boilers, and will probably never be repeated. Thus 
in the later cruisers prudence has dictated 20 indicated horse-power 
per ton of boilers as the limit under forced draught, yet the Power- 
ful gets over 22 under natural draught without any difficulty.” 


For the following comparisons between four typical cruisers I am 
also indebted to Enyineering :— 


Details. Powerful. Blenheim. Hawke. Thetis. 
Weight in boiler-room, tons.. 1,164 754 .. 6285 .. 402°8 
Indicated horse-power .. .. .. 25,886 .. 14,924 .. 10,761 703% 
I.H.P. per ton in boiler-room 22°24 19°7 17'1 17"4 
I.H.P. per square foot of grate .. 11°8 13°1 13°2 13°6 
Heating surface per I.H.P., sq. ft. 2°68 20 2°3 2°2 


The above are the natural draught powers, and they are the best 
that have been got in their respective classes. They show favour- 
ably as to weight for the Belleville boilers, but unfavourably as to 
grate area and heating surface ; yet it is only proper to add that, 
whereas the type of boiler fitted in the Blenheim is the develop- 
ment of that special type after many years’ experience with it, 
the Powerful’s boilers are but the beginning of their type in large 
warships, in our Navy atany rate ; and further improvements may 
reasonably be looked for. As to space, there seems to be very 
little difference in the floor space required for a set of Belleville 
and a set of Scotch boilers for similar powers. If anything, it 
appears that a set of Bellevilles require rather more floor space ; 
and the saving of head room which is claimed for them will 
probably be neutralised by the additional elements of tubes which 
are to be fitted on the tops of the latest pattern Bellevilles to form 
a combustion chamber, and act as an economiser by heating the 
feed-water; a device which, I am informed, is expected to produce 
an economy of about 20 per cent. In the case of large cruisers 
and battleships there is plenty of room for this without getting 
dangerously near to the protective deck. With reference to the 
question of space, Enyineering of January 15th says that it 
would have been impossible to get the same speed and fighting 
qualities in the Terrible ‘‘ without the use of the lighter and 
more easily packed steam generators ” which have been adopted. 
The term ‘‘ more easily packed” seems to be justified by the fact 
that the Belleville boilers being much smaller and more numerous, 
can be worked into spaces, a made to accommodate themselves 
to the shape of the ship more easily than the larger cylindrical 
boilers; and, in the case of fast cruisers with very fine lines, this 
must be a matter of some importance. But, even if it could be 
shown that water-tube boilers occupy somewhat more room than 
cylindrical boilers for the same horse-power, it would be a matter 
of small moment compared to the saving of weight. 

(6) Hvaporative efficiency.—The evaporative efficiency of Belleville 
boilers seems to be at least equal to that of the best Scotch boilers 
as fitted in warships, and I am making no comparison with 
merchant ships, where the conditions are different. 


Tho Sharpshooter’s boilers— 
Burning 12 1b. per square foot 
of grate gave per lb. of coal 
Burning 20lb. gave .. .. .. 
The Powerfal’s boilers— 
Burning 18 Ib. per square foot 
of grate gave per lb. of coal 
Burning 20 Ib. gave .. 


The Arrogant’s boilers— 
Burning 28 lb. per square foot 
of grate gave per ib. of coal 


The above are all water-tube boilers, 
The Hermione, with Scotch boilers, gave— 


10°85 Ib, of water from and at 212 deg. 
1l‘1 


” ” ” ” ” 


10°81 lb. of water from and at 212 deg. 


10°42 ,, ” ” ” ” 


9°5 1b. of water from and at 212 deg. 


Burning 12 1b. .. «» «+ 10°11b. of water from and at 212 deg. 
oh ra 9°8,, ” ” ” ” 
” 28 Ib. e 9°6 ” ” ” ” ” 
The Sirius, also Scotch boilers, gave— 
Burning 12lb. .. .. .. .. 11°01b. of water from and at 212 deg. 
20 Ib. .. 9°7,, ” ” ” ” 
ce 28 Ib. .. 9°6 4, ” ” ” ” 


Taking the thirty hours’ coal consumption trial of the Powerful, at 
18,500-horse power, she burnt 1°81 lb, per indicated horse-power ; 
and the Terrible at the same horse-power burnt 1°71 lb. per 
indicated horse-power. This was with the engines developing 75 per 
cent, of their maximum power. 

Comparing this with the thirty hours’ coal consumption trials of 
other large ships with modern engines and cylindrical boilers, we 
find— 


Renown cs Se en me) oe on ORNS Oe 
meres he 
Magnificent wo «so oo ce SCS ]0 G6 ORIG-LELE. 
ee 1°77 lb. at 4018-1. H.P. 
Prince George .. 1°82 Ib. at 6216-I.H.P. 
Victorious .. 1°6 1b. at 6205-I.H.P. 


In these cases the engines were working at 50 per cent. of their 
designed powers, which is about their most economical rate of 
working per indicated horse-power. The Sharpshooter on her long 
sea trials varied between 1°7 lb. and 1°9 lb. of coal per indicated 
horse-power. These comparisons are interesting, but what we 
want to get at, the vital point, which mainly concerns the executive 
officer who is responsible for the movements of ships and squadrons, 
is the question of how far a ship can actually be depended upon 
to steam for each ton of ordinary coal, as received from the collier 
or coal store abroad. In other words, her practical radius of 
action at various speeds according to the nature of the service she 
is required to carry out; and it is scarcely necessary for me to 
point out, with regard to this radius of action, that the distances 
calculated upon the basis of trials under favourable circumstances, 
with good coal, smooth water, clean fires and boilers, and every- 
body ‘‘on trial,” are not the same as the distances which we make 
good at sea. In fact, when we see it published that a certain ship 
can steam 10,000 miles at 10 knots, we don’t quite believe it; and 
if we did not in practice allow a very liberal discount, we should 
frequently find ourselves two or three hundred miles from our port 
with no coal on board, and no means of getting there. 

The distance which any given ship can make good for a ton of 
coal depends upon several doubtful, if not unknown conditions; 
amongst them, the quality of the coal, the ability of the stokers, 
the state of the ship’s bottom, and the state of the weather, are 
important items. But probably the most important of allis the 
evaporative efficiency of the boilers—not on first starting, but after 
several days’ steaming; and itis under this head that we are 
encouraged to look to water-tube boilers to do great things for us, 
in the way of making our coal go much further, and thus increasing 
our practical radius of action. The Sharpshooter, after steaming 
from 1 p.m, on October 7th to 4 p.m. on the 12th, that is to say, 
for 124 hours, was able to obtain 90 per cent. of the maximum 
generative efficiency of her boilers. For 63 hours of this period 
the boilers were worked to their utmost power, until all the coal in 
the ship was expended. If a set of Scotch boilers of the Navy 
type maintained 75 per cent, of their efficiency at the end of a 
oe hours’ full-power run, they were considered to be doing 
well. 

(7) Ability to stand rough treatment.—While the Powerful was 
building, two of her boilers were erected in the works of the Naval 
Construction and Armaments Company for the purpose of carrying 
out evaporative trials; and they were subjected to every species 
of hard usage, such as never would have been attempted with any 
cylindrical or locomotive type of boiier. A disinterested witness, 
an engineer of wide experience, says:—‘‘I never before saw boilers 
get such rough treatment. Nothing was thought of drawing the 
fires suddenly, blowing the boilers empty, pumping them full again 
with absolutely cold water; and this was done two or three times 
a day, in an ordinary day of eight working hours, Never a leak 
anywhere, after all this heroic treatment. A cylindrical boiler 
would have been streaming water from seams and tubes under 
similar conditions.” It may be said that such a test was un- 
necessary, as boilers in actual service are never required to stand 
such treatment. The remark would probably be true if applied to 
merchant steamers, or even packets, the requirements of which I 
am not attempting to discuss; but with regard to warships it is 
not easy to say what hardships their boilers may be called upon to 
endure in cases of emergency; and it must be remembered that it 





is for cases of emergency that they are built and equipped, so 


—= 


that the ability to stand all kinds of rough treatment, a 
calls, is « quality which is likely to make itself manifest unde siet 
at present unknown, but probably very great, strain of war servi 

(8) Hasier work for the stokers,—It is claimed for the Belleyill wa 
and I believe also for all types of water-tube boilers—that the 
stoking of them is easier than that of cylindrical boilers; that the 
fires being all at the right height—instead of some too. high a j 
some too low—enables the stokers to use their strength to the Fas 
advantage, and with the least exhaustion. It is also claimed that 
as the firing is light, the coal having to be put on sparingly rer 
frequently, the work is not so severe. This last does not sound 
convincing tomy mind. But I do not profess to be a judge of 
stoking, and my information enables me to state that the stokerg 
like the boilers, and have confidence in their safety, and in the re 
liability of the automatic feeding arrang t; and if it should 
be proved by further experience that the physical labour really ig 
lighter, it wil! be a very important gain, as the falling off of speed 
in warships during a prolonged run at a high percentage of theip 
power is as much due to the exhaustion of the stokers as to an 
other cause, and the practice of ps, i deck hands in th, 
stokehold, or even to trim coal, would scarcely be admissible in 
time of war. 

While desirous of being ry rn impartial on the boiler 
question, I find that my remarks have been almost entirely fayour. 
able to water-tube boilers, and specially so to the Belleville type, 
that being the type which interests us most, as it is being fitted jn 
so many of our large cruisers, and in the new battleships ; but | 
need scarcely say that I have nointerest in the matter, beyond the 
interest of wishing to see the best type of boiler in all our ships, 
both large and small. I have been trying to find out something 
against the Belleville boilers, but I have not had much succege, 
I do not, of course, mean to say that there are not better boilers 
in the market. Such an assertion would be hazardous in the 
extreme, in view of the very large number of different types which 
are now seeking recognition. It may very well be that the best 
type has not yet been invented ; but, however this may be, there 
is not much profit in speculating on the unknown future. It js 
cnough to discuss what we have got. 1t may be that the life of 
the Belleville boiler is not so long as that of the Scotch boiler, Op 
this point I am not in a position to speak with any authority, 
though I am informed that the French first-class cruiser Alger has 
lately arrived at Toulon, after three years’ service on the Ching 
station, and that her boilers—Belleville—are entirely without defects, 
Three years is not, of course, a long life for a set of boilers, but to 
be without defects is at ny A rate a good sign. And it must also be 
remembered that when it does become necessary to re-boiler a ship 
with water-tube boilers, it can be done without ripping up the 
decks, and pulling the ship to pieces ; a matter of very great im- 
portance. ith regard to the comparative cost of water-tube 
boilers of different types and Scotch boilers, I have no information ; 
in fact, I have deliberately refrained from seeking any, as it would 
have instituted comparisons which I desire to avoid, viz., compari- 
sons between the different types of water-tube boilers, And, 
moreover, unless there had been a very large difference in favour 
of Scotch boilers—larger than I believe to be possible—it could not 
be taken into consideration in an expensive structure like a war. 
ship, not built for commercial competition. The advantages of 
water-tube boilers, which I have endeavoured to point out, though 
they will be duly appreciated by executive and engineer officers 
during ordinary peace service, seem to be just exactly of that par- 
ticular nature which will cause them to be specially conspicuous 
under the rougher, more sudden, and more urgent demands of 
war. 











THE INSTITUTION OF CIVIL ENGINEERS, 


ELECTRIC LIFTS AND CRANES, 


AT the ordinary meeting on Tuesday, the 30th March, Mr. John 
Wolfe Barry, C.B., F.R.S., the President, in the chair, the paper 
read was on “Electric Lifts and Cranes,” by Mr. Henry W. Raven- 
shaw, Assoc. M. Inst. C.E. 

This communication referred to the application of the electric 
motor to the working of lifts and cranes. Where hydraulic power 
was available, its simplicity afforded many advantages, although 
in the ordinary form of hydraulic motor as great an amount of 
water was used with a light load as witha heavy one. ‘The electric 
motor, however, only absorbed current in proportion to the work 
developed, and this fact alone justified its application in certain 
cases, The chief requirements of the motor were sparkless com- 
mutation, self-adjusting brushes, and automatic lubrication. 
Sbunt machines were generally used on account of their regular 
speed with varying loads, a few turns of series winding were, how- 
ever, sometimes added to give prompt starting. Worm-gearing 
was employed, and gave compactness and silent running, with a 
quick pitch for the worm; ball bearings and an oil bath were 
recommended. To give good results however, the ball races must 
be of high-class steel, pit be ground perfectly true after hardening. 
A special form of rope-drum made by Messrs. Easton, Anderson, 
and Goolden, Limited, and the Sprague screw elevator with ball- 
nut, were described. 

The regulating gear should provide prompt and accurate control, 
absence of jerks, small current consumption, and regular speed. 
Resistance was necessary in the circuit of the motor at starting, to 
prevent a great rush of current; and this should be controlled 
automatically, as it was impossible for the attendant to tell the 
position of the switch when a hand rope was used. ‘The automatic 
controller used by the Otis Company was described, as well as 
an arrangement controlled by a centrifugal governor which had 
been designed and used by the author. Magnetic brakes were 
advocated, the cage being automatically stopped when the current 
was accidentally broken. The magnet should be fitted with non- 
conductive resistances to prevent sparking on breaking the 
circuit. Tests of an Otis elevator and a curve showing the 
energy consumed under varying loads were given, the cost per 
return trip with four persons to a height of 36‘5ft. being 0°101d. 
at 4d. per Board of Trade unit. The cost of an average 
trip with two persons to a height of 24 ‘75ft. was 0 060d. at 4d. 
per unit. 

Electric cranes presented several marked advantages over those 
driven mechanically, owing to the flexibility of the control of the 
motor and thesimplicity of the conductors for transmitting the power. 
The relative advantages of the use of a separate motor for each 
motion, and of a single motor and friction clutches, were discussed, 
the mechanical simplicity in the one case, and the electrical 
simplicity in the other, enabling either system to be used with 

ood results, Tests were given of a 20-ton electric crane, at 
oolwich Arsenal, arranged on the single motor principle, friction 
clutches being used to actuate the various movements. ‘The 
collectors for the current with the method used for insulating them 
were described. Owing to the special requirements of this crane 
much gearing was necessary, and a heavy chain-block, weighing 
nearly two tons was fitted. The efficiency was thus reduced, 
especially at light loads, and the horse-power delivered to the load, 
as well as that delivered to the block, was given to enable the 
mechanical losses to be more readily obtained. A total efficiency 
of 53°42 per cent. was obtained when the load on the hook only 
was considered, and of 58°28 per cent. when the weight of the 
block was included in the load. To drive the outer carriage at the 
rate of 54ft. per minute, 8°4 electrical horse-power was required, 
and 102 electrical horse-power to traverse the load radially at the 
rate of 32°4ft. per minute, both with a load of 20 tons. 

The paper was illustrated by drawings of the lifts and cranes 

described. 








THE Lagos Railway, on the West Coast of Africa, is 
being pushed on very energetically, and about ten miles of the line 





has been completed, 
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THE STEERING GEAR OF THE 
BATTLESHIP FUJI. 

Ix the descriptive particulars of the Japanese battleship 

Fuji given in our issue of March 26th, we incidentally men- 

it that the steering of this fine ship was effected by 


JAPANESE 


means of Cameron’s patent self-regulating steering gear, and | 


in recording the results of the turning movements to which 
the ship was subjected after the completion of her steam 
trials, we spoke of the remarkable facility with which the 
ship was handled, and of the short time in which she was 
put about. As these results were fully ascribed, by all who 
witnessed them, to the steering gear with which the ship is 
fitted, we are glad to be able to place before our readers 
drawings of this special gear, together with some explanatory 
diagrams showing wherein it differs from that in ordinary 


use. A 
“AS most readers are aware, before the advent of large ships, 
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other hand, where the rudder is put hard-over, and there is 
the greatest resistance to movement, the maximum leverage 
of the tiller obtains. On looking into this gear, it will be 
seen that it depends for its action on the principle of the 
knuckle joint. On a first inspection of it, it would appear to 
be the same gear that has been in use for some considerable 


works, and communicates its motion, by means of crossheads 
and rods, to the rudder head proper. 
In some existing instances the tiller and rudder head are 


connected by rods attached to crossheads of equal lengths, as | 


shownin diagram A, in which case the tiller travels through 
the same angle as the rudder, and the leverage is constant. 
In others the crosshead attached to the rudder head is made 
shorter than that attached to the tiller, as shown in Diagram 


time in the Government service and in other vessels, having | 
fine extremities, where the gear is kept below the water-line, | 
in which case, to obtain sufficient leverage on the rudder- | 
head, a transfer spindle is employed, on which the tiller | 





increasing the leverage, as the mechanical advantage of this 
slide is considerable. 

Another important feature in this gear is the saving of time 
and steam effected by its use.. On the Fuji the same sized 
engine was fitted to actuate the gear as would have been used 
with the ordinary arrangement, but the time taken to put 
the rudder from hard-over to hard-over was considerably 
shortened, it occupying only sixteen seconds, the reason being 
that the revolutions of engine required to move the rudder 
through one degree at the midship position is only one-third 
| of the number taken to move it through one degree at the 
| hard-over position, whereas with the ordinary gear the revolu- 
| tions required are practically the same for both. From this 
it follows that much time and steam must be wasted with the 
old gear, for if the engine is powerful enough to move the 
| rudder with a given leverage when hard-over, that leverage 
| must be too great for the engine to work economically when 

the rudder is amidships, where very little resistance is offered 
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and their propulsion by steam power, the ordinary means of | B, causing the latter to travel through a smaller angle than | to its movement. That the gear fitted in the Fuji effects all 
steering a ship was by the use of a tiller attached te the head | the rudder, the leverage thereby gradually decreasing as the | that is claimed for it was, we think, most decidedly evidenced 


of the ship’s rudder direct. 


As ships increased in size and | rudder is being put into the hard-over position. At firstsight when putting the ship through the turning movements which 


speed they required larger rudders, and consequently longer | this would appear to be a very good arrangement, as a very | took place after the completion of her speed trials previously 


tillers, to enable the helmsman to overcome the increased long tiller can be obtained in a comparatively narrow space, | recorded. 








resistance of the rudder to motion, as it is moved from its 
hormal, or midship position, where the resistance is least. 


but on looking closer into it it will be seen that the actual 
| leverage is really less than if parallel rods had been used, 


As the simple tiller came to be a very cumbersome appliance, { and with the great disadvantage of having the least tier, RECENT TRIALS OF THE CRUISERS POWERFUL 


requiring a large amount of deck room, and a great expendi- 
ure of power in working it, a comparatively short tiller, with 
mechanical power to actuate it, came into use, and has had 
uneaed application to all classes of ships to the present 
ime; but for some years no provision seems to have been 
= where a tiller is used to make the steering gear self- 
*gulating in the application of the power required to put the 

. hard-over from its midship position. 
he steering gear, however, fitted to the Fuji, as shown in 
are and elevation above, satisfies such a requirement, 
the vie a self-regulating lever gear, the leverage—as seen in 
pena an of it—depending upon the position of the rudder. 
Fe the rudder to be at the midship position, where 
Te 18 very little resistance to its movement, the minimum 


leverage of the tiller is brought into action, while, on the | 





leverage at the hard-over position, where the greatest is 
needed. 

In the new, or Cameron patent gear, the crosshead attached 
to the tiller is made shorter than the one fitted to the rudder, 
as shown in Diagram C, with the result that the tiller travels 

| through a much greatier angle then the rudder, giving a 
| gradually increasing leverage as the rudder is being put to the 
| hard-over position, the leverage being, in fact, very much 
| greater than it appears, as twice the amount can be obtained, 
with this arrangement, in a given space athwartships, 
than is possible with either of the old ones. 

| In the Fuji the tiller moves through an angle of 50 deg., 
to put the rudder through 35 deg., and is operated by the steer- 
| ing engine by means of a sprocket wheel and chain—as shown 
in the section—wworking pn a Rapson’s slide, thus further 








AND TERRIBLE.* 


By A. J. Durston, C.B., R.N., Engineer-in-Chief of H.M. Navy; 
Member of Council, 


THE recent official trials of the large cruisers Powerful and 
Terrible have attracted attention, owing to the large departure 
from previous boiler practice in the British Navy made in those 
vessels, and the magnitude of the installation. It is proposed to 
give a description of the trials with data obtained therefrom. 

Before proceeding to the description of the trials of the Powerful 
and Terrible, it may help to simplify the bases of discussion if the 
practice of the Admiralty in regard to the power and heating 
surfaces specified in their contracts for machinery of ships is stated. 
For cylindrical boilers and forced draught the conditions are:— 

*Read at the Thirty-eighth Session of the Institution of Naval 
Architects, April 7th, 1897. 
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(1) A trial at maximum power for four hours, with air-pressure not 
exceeding lin. of water in stokeholds. (2) A trial at natural 
draught power for eight hours, the air-pressure not to exceed jin. 
This natural draught power is about 80 per cent. of the maximum 
power. (3) A trial of thirty hours at about 50 per cent. of the 
maximum power, and ca!led the continuous sea-going power. (4) 
The heating surface is designed to be not less than 2°5 square feet 
per indicated horse-power at natural draught, which is equivalent 
to about 4 square feet at the continuous sea-going power. (5) 
‘Trials are made every three months of ships in commission, on 
which for four hours the full natural draught power is required, 
and for another twenty hours, the continuous sea-going power at 
least, with the engine-room complement in three watches. (6) It 


cin be stated that in many ships, and for periods of from 48 to | 


95 hours, over 90 per cent. of the natural draught power, or over 
7S per cent. of the maximum power, has been maintained, and as 
ia action two watches will be on duty in the engine-room and 
stokeholds, it is not an extravagant assumption to make—provided 
the boilers are clean and engines suitably adjusted, and other 
conditions favourable—that the maximum power can be obtained 
whenever required for short periods, For long chasing, a mcre or 
less clos approximation to natural draught power and speed can be 
maintained. (7) One other point. It is well known that, for the 
great buik of the steaming of a man-of-war, the speed required is 
only moderate, As speeds have increased, the proportion of maxi- 
mum to ordinary cruising power has become very great. Taking 
10 knots as the ordinary cruising speed, the proportion of full 
power required for this, which in the days of the first ironclads was 
00 per cent., decreased to 33 per cent. in the Thunderer, and 
more recently to 13 per cent. in the Aurora class and in the Royal 
Sovereign class, 11 per cent. in the Edgar class, and finally, about 
8} per cent. in the cruisers Powerful and Terrible. These facts 
well illustrate that of necessity the machinery 
compromise between economy and those conditions involving small! 
space and weight, Dominating all is the facility it should afford 
the captain in handling his ship in action or in maintaining speed 
in chasing. 

Belleville boilers are fitted in the Powerful and Terrible, and as 
boilers of this type were previously tried in the Sharpshooter, a 


statement of the results obtained in that vessel will form a useful | 


preliminary. The Sharpshooter is fitted with eight Belleville 
boilers, having a heating surface of 7700 square feet, and grate 
surface of 270 square feet. The amounts of heating and grate 
surfaces were selected independently of the maximum power of the 
engines originally fitted, and boilers were put in of a size suitable 
to space available. After the boilers were fitted on board, a series 
of evaporation trials were made at rates of coal consumption vary- 
ing from 9°19 lb. to 19°43 1b. per square foot of grate, with the 
results shown on Table 1. 
square foot of grate, and of seven to eight hours’ duration, gave 
9 lb. of steam per lb. of Welsh coal from a temperature of feed 
of 50 deg. evaporated at 386 deg. or 195 lb. pressure. The feed 
was measured through special tanks, and careful watching of the 
separators showed no water passing over from the boilers to the 
engines. At about the same time some similar evaporation trials 
were made on the cylindrical boilers of other ships, and the results 
in regard to evaporation of water per Ib. of fuel were slightly 
under those with the Belleville boiler. This point is not insisted 
on here further than to state that the trials showed us no dis- 
advantage in point of economy would accrue from the use of the 
Belleville boiler. 

On the Sharpshooter’s eight hours’ trial at sea to correspond 
with the natural draught power of the locomotive boilers originally 
fitted, 2612 indicated horse-power was maintained with all the 
boilers in use, the coal consumption being 1°98 lb, per indicated 
horse-power per hour, and 19-4 lb. per square foot of grate. This 
was followed by a three hours’ trialat higher power, when 3220 indi- 
cated horse-power was maintained with all boilers in use, the 
coal consumption being 205 1b. per indicated horse-power per 
hour, and 24°5 lb. per square foot of grate. As the outcome of a 
discussion in Parliament, this vessel was ordered to carry out a 
series of trials, each extending over 1000 nautical miles, to test the 
endurance of the boilers, their suitability for manceuvring the ship, 
and the consumption of fuel at various powers. This distance, 
too, used up nearly all the coal conveniently accessible. To avoid 
risk of failure of the engines, which are of very light construction, 
it was decided to use only six boilers for these trials out of the 
eight fitted. Light trials were made, each of 1000 miles, and 
occupying from 62 to 69 hours each, and one, the first, of 
700 miles, which was thus shortened on account of fog. Four 
were at 1550 indicated horse-power, giving about the same pro- 
portion of boiler surface to indicated horse-power as is provided for 
the continuous steaming power—18,000 indicated horse-power—of 
Powerful and Terrible. Two of them were at about 1800 indicated 
horse-power, two others about 2000 indicated horse-power, and 
the final trial at about 2200 indicated horse-power, the latter giving 
the same proportion of boiler surface to indicated horse-power as 
that corresponding to 25,000 indicated horse-power in Powerful 
and Terrible. All these trials were carried out with perfect success 
as regards the boilers and all their fittings, and the manceuvring of 
the ship as affected by the boilers. The few small repairs done 
were of a trivial character. From Table II. it will be seen that 
the consumption of coal on these nine trials averaged 1-87 lb. per 
indicated horse-power per hour, the lowest being on the final trial, 
viz., 1°731b, 

The many good tactical points proved to be possessed by these boilers 
need not be reiterated here ; they are sufficiently indicated in the 
footnote to Table II., containing the report of the commanding 
officer of the Sharpshooter, and no doubt Admiral FitzGerald will 
deal more fully with these points. One may perhaps be mentioned ; 
the quickness of action of these boilers, as in those of the small tube 
type, is due to the small quantity of water they contain, the 
system of feeding employed enabling the boilers to be worked with 
perfect safety, and to readily respond to the demands made on 


em, 

The Powerful and Terrible are designed to attain a maximum 
power of 25,000 indicated horse-power for short periods, and a con- 
tinuous sea-going power of 18,000 indicated horse-power for as 
long as the coal lasts. To ensure that these conditions would be 
fultilled the trials specified were as follows:—(1) An eight hours’ 
trial, during the first four hours developing not less than 25,000 
indicated horse-power, and during the second four hours not less 
22,000 indicated horse-power. (2) A 30 hours’ trial, maintaining 
not less than 18,000 indicated horse-power. To add to our infor- 


of a warship is a | 


The two trials at about 194 lb. per | 





mation as to the probable consumption of coal at lower speeds, 
as when cruising with a fleet, a third trial was specified, viz. :—(3) 
A 30 hours’ trial during which a power of 5000 indicated horse- 
power, or 20 per cent. of the full power, was to be maintained. On 
the two last-named trials the coal consumption was to be carefully 
measured, and the evaporators were required to maintain the 
water level in the boilers and feed tanks, and thus make up all 
waste, so that the coal measured would include distilling, electric | 
light, and all other auxiliary services of the ship that are necessary 
when steaming for prolonged periods. 

The engine pressure specified was 210 lb. per square inch, an in- 
crease of 60 Ib, beyond that of the vessels immediately preceding 
them. This increase was made to take advantage of the special 
feature of the boiler, viz., its adaptability to the use of high steam 
pressures, and thus to reduce the size of the engine required for 
the maximum power, and to secure economy. Two low-pressure | 
cylinders were fitted, the engine being of the four-cylinder triple-ex- 
pansion type, with dimensions as follows:—High-pressure cylinder, 
45in, diameter; intermediate - pressure cylinder, 7in. diameter ; 
two low-pressure cylinders, each of 76in. diameter, with stroke of 
4ft., and a designed cut-off in the high-pressure cylinder of 74°5 
percent. The extreme ratio of cylinders is 5°7:1. Allowing for 
clearances in high-pressure cylinders of 25 and 31 per cent. in the 
Powerful and Terrible respectively, the real ratios of expansion at 
the full powers were about 6°62 and 6°08. The cylinders are 
arranged injboth ships with the high-pressures forward, and the 








differently disposed with regard to each other. 
the two low-pressure cranks are opposite one another, and the 
high-pressure and intermediate-pressure are also opposite each 
other, but at right angles to the low-pressure cranks, In the 
Terrible the four cranks are placed consecutively at right angles 
with each other. The coupling bolts of the shafts are arranged in 
both ships to admit of variation in tho disposition of the cranks, 
As regards vibration of ship, of which there was but little, and that 
only at from 90 to 95 revolutions, the trials showed that the 
Powerful’s was the more desirable arrangement. As regards the 
engines, several trials were made to overcome difficulties of detail ; 
after the necessary adjustments were completed everything worked 
very satisfactorily. All the cylinders are steam jacketed, the 
jacket reducing valves in each ship being loaded to 100 lb. in the 
case of the intermediate cylinders, and 25 lb. for the low-pressure 
cylinders. The high-pressure cylinders are jacketed with steam of 
210 lb., ¢.e., with steam taken from the engine side of the main 
reducing valve, 





two low-pressures aft, but the cranks of the engines are somewhat | 
In the Powerful | 


cent. of the maximum with the engines further linked y, 1 
coal consumption compares favourably with that of older van > 
the service at the same percentage of the maximum power of the 
engines, , 
Two examples, which are averages of their respective typac 
may be taken. In recent battleships with 150 lb, steam pre: * 
at the engines, the mean coal consumption at an ayer my 
86°5 per cent. of the maximum power in four vessels was 245 m 
on trials of eight hours’ duration, and at 51°3 per cent, th, 
mean results from seven vessels gave 1°73 lb, per indicated has : 
power per hour on trials of 30 hours’ duration. In recent seco, a 
class cruisers, also with 150 lb, steam pressure at the en in ; 
the mean coal consumption in six vessels at an average of ae 
per cent, of maximum power was 2°18 lb. on eight hours’ trial 
and in nine vessels at 51°1 per cont. of maximum power it pe : 
1°64 lb, per indicated horse-power per hour on thirty eae 
trials. In view of these figures, the coal consumption at 74 y, 
cent. of the maximum power—viz,, 1°83 Jb. and 1°71 lb, in x 
Powerful and ‘Terrible respectively—is satisfactory, x 








































TaBLe 1.—Evaporative Trials of Sharpshooter with Four Belleville Boilers in use, having « Total Grate Surface of 135 s/, jt, fail 
: Heating Surfuce of 3848 sy. ft. ea 
4 RES Temperature Coal burnt Pounds of water evaporated per lb. of coal 
Duration of trial. Steam pressure of feed-water in deg. | per square foot of grate ——-—- $$ , 
(by gauge). Fah. per hour. | Actual. From and at 212 deg, Py} 
Hours. Ib. Ib. Ib. Ib 
8 209 50 18°8 8°27 10°1 
8 194 50 19°43 9°07 11*1 
’ 196 50 19°4 9°0 110 
8 188 51 12°09 85 10°4 
5 195 51 9°19 8°64 10°5 
8 219 51 12°1 8°88 10°) 
Taser ILL—H.M.S, Sharpshooter, Special Sea Trials. 
| _ — —__—_— . 
| x) Coal. 
¥ | a 
| 2 | Indicated ae Grate Total 
= Date. Distance | Duration — horse- Gpees by a" surface in Ry, Total Por sq. ft. I ~ 
os run. of trial. of trial. power. g- use. § ecg during | of grat . P, 
i sé ~ trial. per hour, eas 
| 4 10ur, 
DM Sa eR, i. eee Me ma 
| 1895. Miles. Hours. Tons. Ib. Ib, 
| 1]/June20thto22nd .. .. .. 698 48} Sea 1553 14°3 as | 38 
2 | June 25th to 28th 1000 9 Sea 1549 14°4 91°4 14°6 1‘9] 
| 31 July 8rdto6th .. 1000 6645 Sea 1569 15°0 96° 5 160 2°07 
| 4] July 11th to 14th 1000 68 Sea 1554 14°7 91°8 14°9 1°04 
— | July 19th to 23rd Trial abajndonedon account of bad wea ther. E 
| 5 | July 28th to 81st 1000 66} Sea 1804 14°9 ‘ 202 103" 17°2 1-92 
| 6 | August 7thtollth .. .. .. 1000 694 Sea 1820 14 + 6 202 104°2 16° 1°84 
| 7 | September 18th to2Ilst .. .. 1000 65 Sea 2016 15°3 6 202 10: "i 17°9 1°8 
8 | September 28th to October Ist 1000 624 Sea 2037 15°7 6 202 103°2 18°0 1‘79 
® | October 8th to 13th .. ‘ 1000 62 Sea 2194 16°1 6 202 105°4 18°8 1°73 


Coming now to the boilers, these are 48 in number, alternately 
of seven and eight elements each. One-third of the boilers are 
arranged with tubes athwart-ship at the forward end of the vessel 
in four water-tight compartments, while the remaining two-thirds 
are placed with tubes fore and aft in four other water-tight com- 
partments between the former and the engine-rooms. As regards 
the leads of feed and steam pipes, the boilers are divided into six 
distinct groups, with a separate steam and feed service to each 
group. ‘The six main steam pipes are carried aft to the for- 
ward bulkhead of the engine-room, three on each side of the 
; middle line of the ship, with a stop valve on each at this 
| bulkhead. The total heating surface of the boilers is 67,800 square 
| feet, and the grate surface 2200 square feet; the boiler pressure is 
| 260 lb. per square inch, reducing valves being fitted in the 
| engine - rooms to limit the engine pressure to 210 lb. per 
square inch. The six main feed pumps are placed in the 
engine-rooms, There are eight auxiliary feed pumps, one in 
each boiler-room. In addition to the stokehold fans, necessary to 
ensure a constant supply of air from the upper deck in all circum- 
stances of weather, air-blowing engines for the purpose of supplying 
air in jets to mix the furnace gases and assist the combustion are 
fitted. Experience with these boilers had previously shown that, 
to secure efficient results, the fires should be stoked at regular 
intervals, and kept light, in view of the fact that practically only the 
funnel draught was available. For this purpose elocks were fixed in 
the stokeholds, and the two furnace doors in each boiler were fired 
alternately at intervals of about four or five minutes, thus the fire 
was replenished every eight or ten minutes. Sight holes are pro- 
vided in the smoke-box casings through which the fires can be 
observed. Air gauges can be inserted in these sight holes to 
ascertain the pressure of the gases over the fires. The amount of 
coal burnt at the trials of 18,000 indicated horse-power and 
under was ascertained by tallying and weighing one bucket in 
three. 

The first trial to be made was that of the Terrible at 5000 indi- 
cated horse-power, or 20 per cent. of full power. 











measure to irregular stoking, and to some internal defects of the 
engines which were subsequently removed. Thetrialcfthe Powerful, 
which took place shortly afterwards, gave much better results as far 
as the consumption of coal was concerned, the stoking in this case 
being done in the regular manner above described. 
tion per indicated horse-power per hour was 2°06 lb., and this 
compares favourably with older engines at the same percentage of 
their full power. It must be remembered that on these trials the 
engines were working at only 20 per cent. of full power, and that | 





On this trial the | 
coal consumption was higher than anticipated, due in a large | 


On the full power trials the 25,000 indicated horse-power 
specified was exceeded by 900 in the Powerful and 648 in the 
Terrible. The speed of 21°8 knots is recorded on the full power 
trial of 25,900 in the Powerful, but as the weather conditions were 
not favourable, it is considered the true speed in smooth water 
would have borne the same proportion to revolutions per minute 
as that obtained on the previous trials of October Zlst, 1896, 
when from an indicated horse-power of 24,796, and 112°39 reyo- 
lutions, a speed of 22°03 knots was obtained as the average of 
three runs over the same 23-knot course. The speed trials at 
5000 indicated horse-power were made over the measured wile 
in Stokes Bay; but those at 18,000 indicated horse-power and 
25,000 indicated horse-power were made over the 23-knot course 
between Rame Headand Dodman Point. —_- ; 

The screw propellers of the two ships differed considerably in 
blade area, but the conditions of weather on the high power trials 
precluded an absolute comparison being made of their efficiency, 
It is intended at an early date to make further trials on the 
measured mile to determine this and other questions, ‘The jacket 
pressures recorded are lower than were intended to have been used, 
but it was thought by the contractors advisable to use these fittings 
with caution, and this course was agreed to. - 

On comparing the diagrams of the two sets of trials, average 
specimens of which are given, it will be seen that the mean fall 
of pressure on the full power trials from the high-pressure receiver 
to the cylinder at the commencement of the stroke is about 
41b, in the Powerful, and about 18 lb. in the Terrible. 
If we take the fall of pressure to the middle of the admission 
lines of the diagrams, the reductions of pressure are about 34 lb. 
and 42 lb. respectively. This divergence occurs, although the 
areas for the admission and passage of steam through the cylinder 
ports are larger in the Terrible than in the Powerful. This 
difference is still more marked on the trial at 18,000 indicated 
horse-power. The fall of pressure from receiver to high-pressure 
cylinder at the commencement of the stroke is about 8 lb, in the 
Powerful, and about 33 lb. in the Terrible, and taking the fall of 
pressure to the middle of the admission lines of the diagrams as 
before, it is about 35 1b. and 53 1b. in the two ships respectively. 
It is considered that the comparatively large loss of pressure in 
| the Terrible is due principally to the small amount of lead given 

to the valve, and to the larger clearance spaces in the high-pressure 








The consump- } cylinder. This will be further investigated when the ship is 


employed on regular service. In full gear the ratio of lead to 
maximum opening is ‘36 in the Powerful and ‘14 in the Terrible. 
One other comparison, which may be of interest, is given in 4 
tabular form as follows :— 


Comparative Weights per I.H.P. with Recent Designs. 


Cc. | dD. 





| |} A. Bt : are 
| | oe; 3 | > » | Total weight | | 4p 
| : Weight of | LH.P. | w,; | Lee. —_ 1.H.E ai 
F Indicated |, 7 ?. s | Weight of | . Weight of oo of main sa’ ei 
Ship. | horse-power. | machinery | per ton seniors, | 7 boilers and | Pt f on suackinny rot D. 
| in of A. | &e. | 3 fittings. lla and boilers 
Eng. Rms, } l eA B+, 
; | Tons. Tons. | Tons. f Tons 
( 10,000 (N.D.) | 445-4 22°43 96°6 103 °6 726°51 13°76 1268 °51 ‘ 
Average of three recent battleships- | i 
(| 12,000 (F.D.) | 26°93 124°86 _ 16°52 - 9-46 
Powerful | 25000 | 780°5 81°66 192°72 | 129°7 1162-05 21°51 427 | 
| | 
(| Compared | ; : 
| | with N.D. _ - — — _ 56 _ 
Percentage of increase .. .. .. 3] | i | 
| Compared | | | 
17°56 | - 4°3 - 30°2 | — 


with F.D. _ 


| 
the coal consumption includes that for electric lighting of the , 
vessel, making up for waste of feed-water, and all auxiliary services, | 
which account for a considerable proportion of the total coal ex- 
pended when the main engines are exerting low powers, 

The trials at 18,000 indicated horse-power were made to test the | 
working and coal consumption at the continuous sea-going power. 
This specified power is 72 per cent. of the maximum. The cut-off 
in the high-pressure cylinders was practically ‘6 in both ships, 
From Table III, it will be seen that about 18,500 indicated horse- 
power was realised in each vessel, the coal consumption, including 
all auxiliary work, being 1 ‘83 lb. in Powerful, and 1°71 in Terrible, 
the proportion of the realised power to the designed full power 
being 74 percent. Taking into account the effect of clearance, the 
ratios of expansion of the steam on these triats are 7‘73 and 7°0 
in Powerful and Terrible respectively, ‘The final pressures of the 
steam in the two cases were 12°6 lb. and 15 lb, absolute re- 
spectively. A less consumption of coal per indicated horse-power 
per hour may reasonably be expected at lower powers—say, at 50 per 








. P ‘ > 95 indicated horse- 
The weight of machinery of Powerful at 25,000 in vm 10,000 


power as compared with these of three recent battleshi by 
indicated horse-power, their natural draught power, shows 7 
increase of indicated horse-power per ton weight of boilers to be 
56 percent, The weights of auxiliary machinery, such oa 
capstan, electric light, distilling, &c., not directly connected wi 
the main propelling machinery, are not included. 

On referring to Table III., it will be seen that a large = 
of fire-grate to indicated horse-power is obtained with this — 
tube type of water-tube boiler, a factor of considerable .- = 
tago in the maintenance of power for long periods, The = 
ville system of automatic feeding has been described ae - 
and it need only be stated here that it answered perfectly © 
these trials. ‘ : 

Throughout the trials the behaviour of the boilers was pr gr 
satisfactory, and they fully realised the expectations aad 
Admiralty. Practically no defects were developed in the boi rr 
A few lead plugs were blown out in one vessel, which was accoun 
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for by their being too loosely fitted, and when refitted they gave no 

trouble. A sma l copper pipe connecting the feed regulator with 
the lower part of the element of one boiler gave way, and had to 
be renewed. Beyond this there was no trouble of any kind with 
the boilers, When working at the highest — the decks and 
sasings iD the vicinity of the uptakes were heated to an undesir- 
able extent, but when lagging was fitted, as had been originally 
ovided for in the specification, there was no further trouble from 

js cause. 
ag aol is made in the early part of this paper to the success 
which has attended the installation of the small tube type of water- 
tube boiler in the Speedy, and which is now being fitted in all the 
yessels of the third-class cruiser or Pelorus type, and also the 
torpedo flotilla, These vessels are all required to realise a high 
ower and speed for comparatively short periods, and to work in 
connection with a squadron, or from a conveniently near base 
where stores may be obtained and defects madegood. On the other 
hand, in the larger classes of vessels which may have to serve con- 
tinuously on distant stations for one, two, or three commissions, 
without extensive repairs to the boilers, and for considerable 
periods to rely on their own staff to keep the machinery and boilers 
in efficient condition, the large tube type of water-tube boiler is 
regarded as the most suitable successor to the cylindrical boiler, 
which has been employed under these conditions. In the present 
state of our knowledge as to the best means to preserve water-tube 
poilers from decay, it may be said that the endurance of such 
poilers is directly dependent on the thickness of the tubes and the 
facilities afforded in the design for examination and cleaning. 
he large tubeboiler, with its initially thicker tubes, can submit 
to a greater amount of wastage without so materially impairing 
its efficiency or its life. 

Agreat advantage is secured in the large tube type boilers, 
such as those of Powerful and Terrible, by the interior of the tubes 
being so much more conveniently and quickly examined, and their 
condition ascertained, than in the small tube type. The whole of 
the work of cleaning the insides and outsides of the tubes can be 
done from the stokehold floor. These advantages are possessed in 
varying degrees by other designs of the large tube type. In 
selecting, therefore, water-tube boilers of the large tube type for 
ships of and above the size of second-class cruisers, advantage was 
anticipated in point of endurance comparable to that of the cylin- 
drical boiler, whilst effecting a considerable reduction of weight, due 
tothe small quantity of water carried inthe formerand the avoidance 
ofthe thick plating of thelatter. Itmay be pointed out that the weight 
of water in the forty-eight boilers, of 25,000 indicated horse-power, 
of Terrible, is 50 tons. Ina battleship of 12,000indicated horse-power 
with forced draught, or 10,000 indicated horse-power with natural 
draught, with eight cylindrical boilers and 155 lb. pressure, the 
weight exceeds 160 tons. Objections have been raised to the 
greater number of boilers involving a” greater number of parts and 
complications therefrom, but against this is to be stated that 
the various pipes and valves are smaller, and therefore more easily 
managed and kept tight, and the greater number afford a better 
means of adjusting the power of boilers in use for auxiliary pur- 
poses or banking fires to keep engines warm ; and, in case of 
damage in one boiler, the fraction of the whole disabled is smaller 
in proportion. 

Although the Belleville has been adopted for the recent new 
ships of her Majesty’s Navy, the Admiralty are not committed to 
this or any type of large tube boiler for battleships and large 
cruisers, In fact at the present time there is being fitted in the 
torpedo gunboat Seagull, a set of boilers of the Niclausse design, 
for the purpose of obtaining information as to its suitability. 
There is alsoon order a set of water-tube boilers of the Babcock 
and Wilcox design for the torpedo gunboat Sheldrake. These 
latter have tubes of 1}jin. diameter, being intermediate in this 
respect between the large tube and small tube types. A similar 
course has been followed in regard to the small tube typesof boiler, 
to determine which are suitable for naval purposes. 

Reverting to the Powerful and Terrible, it is submitted that in 
those vessels we have boilers which will compare favourably with 
the old type of cylindrical boilers as regards consumption, endur- 
ance, and facilities for examination, and that in all other respects 
for their particular application to the purposes of a warship they 
are superior, 

Finally, the success of these trials is largely due to the enter- 
prise of the builders of the vessels, who threw themselves heartily 
into a new system of boiler construction, and I feel certain this 
Institution will fully appreciate what they have accomplished, and 
rejoice in their success, 

To the above I would beg to add my sense of great indebtedness 
for the loyal manner in which my brother officers of the Admiralty 
and afloat, not forgetting the artificers and stokers, have aided in 
carrying this work to a successful issue. To the complete arrange- 
ments for the management of these ships on their trials, made by 
Captain Fawkes and the Reserve and Dockyard officers, every one 
who was present will bear willing testimony. 








THE DELETERIOUS ACTION OF CALCAREOUS WATER ON TRON 
Pires is well known, The waters of the Moselle, which are only 
slightly calcareous, act energetically on iron, sometimes piercing 
the iron pipes or reservoirs to which they have access, 
moderate addition of lime to the water causes deposition of a 
protecting crust of calcium carbonate on the iron surfaces, The 
iron is dissolved as ferrous carbonate, which decomposes in contact 
with air, forming ferric oxide and carbonic acid, which latter 
continues the attack. Thus a very small proportion of carbonic 
acid dissolved in water is capable of great mischief. The action 
on iron of very dilute solutions of calcium chloride, sodium 
chloride, potassium sulphate, and calcium nitrate, with and without 
carbonic acid, as compared with pure water, has been studied by 
M, P. Petit, who gave the results of bis investigations in Comptes 
Rendus. In the absence of CO,, minute traces of iron were 
dissolved, though some was oxidised, sodium chloride and 
potassium sulphate acting most strongly. In the presence of CO., 
iron was in each case dissolved—most in the potassium sulphate 
solution, and least in that of calcium nitrate. In closed vessels, 
the iron oxidised was about the same with or without carbonic 
acid ; but with access of air, the oxidation proceeded very rapidly, 
and especially in a solution of calcium chloride, 


INTERNATIONAL CopE or SicNaLs —The third and final report 
of the International Code of Signals Committee, consisting of Sir 
Digby Murray, Admiral Sir F, L, McClintock, Vice-Admiral Sir 
e 3 Nares, Rear-Admiral Rawson, Colonel H. M. Hozier, and Mr. 
stat Vilson, who all sign it, to the Secretary of the Board of 

rade has just been issued as a parliamentary paper. The old 
ay consisted of eighteen flags, by the permutations of which over 
(,000 signals could be made. By the new code of twenty-six 
lags 375,076 signals can be made. ‘The committee give a general 
ther of the new code, and in their concluding remarks state that 
of th have endeavoured not only to meet the present requirements 
oak ® mercantile marine, but also to include in the new signal- 
Fe various modern systems of signalling which offer advantages 
: a that their adoption may reasonably be anticipated 
vt the time arrive when trained signalmen are carried on 
‘alte Herehentmen as they are on our men-of-war. The com- 
to st elieve that the alterations they have made are not such as 
ped a era full comprehension of the now code difficult to officers 
the grap hong are acquainted with the old code, provided that 
‘cme ‘ 1 me study the book before occasion arises for them to 
Hig ‘ © committee regard their report as serving the purposes 
if ther? ace to the new signal-book. ‘They express the hope that, 
heal ‘i work does not in every respect meet the views of all the 
‘ ata countries interested in the code, it may be borne in mind 

ey have had a variety of conflicting opinions to consider, 


a . 
a — that the unquestionable advantage of having one 


e of signals at sea may induce the foreign maritime | 


MECHANICAL METHOD OF 
THE STATICAL STABILITY OF SHIPS.* 


By Mr. A. G. RamaGE, Member. 


required angles. 


M through the rod L, 
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ASCERTAINING 


THE apparatus consists of a small tank A, holding water. The 
surface of the tank should be just sufficient to admit the wood 
sections of the ship, and permit them to be turned through the 
B—Figs. 1, 2, 3, 4, and 6—is a frame attached | the: 
to the sides of the tank, guiding the sliding block C, which can be | indicating arm passes through the same arc as in the first instance. 
raised or lowered by the screw d ; a!1—Figs, 2 and 4—is the arm to | 
the outer part of which the sections are attached ; a! can be turned 
through any angle by the worm E—Figs, 3 and 6—the angle being 
indicated by the finger 4 on the plate f—Fig. 6 ; y—Figs, 1 and 4 
—is the indicating arm balanced on a knife edge H, and multiply- 
ing at its free point the vertical motion imparted to it by the float 


balanced first on the centre line to prove that both sides are of 
equal weight. The water-absorbing powers of both sides should 
also be the same, or else the balancing should be delayed until the 
wood is dry. Yellow pine absorbs an amount of water, even after 
being coated with varnish, sufficient to sensibly affect the indicator 
| hand, That is to say, the point of rest of the indicator will. be 
higher after the sections have been lowered and raised than before 
| the sections were put in. Care should therefore be taken that the 


The chief point we have to consider is the sensitiveness of the 
| indicator. May not a layer sufficiently large to affect the accuracy 
of the result be too small to affect the indicator? Here is a sheet 
of tin of the size of the cross section at the water-line at 30 deg. 
inclination, which, on the scale to which the sections are made, 
represents about gin. If that sensibly affects the indicator, we 
may conclude that it is sensitive enough for all practical purposes. 
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Sections of wood representing mean sections over the length 
each represents in its thickness are attached to the arm a1, so that 
they are vertical when the finger points to zero, and so that the 
water-line to which the sections are to be immereed is parallel to 
the surface of the water. The sections are then screwed down 
into the water by the screw D till they are immersed to the 
required line. The float having risen owing to the displacement 
of the water, the indicating hand has moved through a large 
angle P, 

When the water is still mark the position of the indicating hand 
on the board placed bebind it, then raise the sections, and by the 
worm turn them round to the first angle of heel, say, 20 deg., 
screw them down till the indicating hand has swept through the 
same angle as for the upright displacement. They are then at the 
correct draught for the inclined position. Make a pencil mark on 
one or two points of the sections at the surface of the water, then 
lift the sections by the vertical motion. The sides of the tank 


Penght. 4}. __ 





edge ‘ee the sides of the tank, and draw the water-line all 
round, 

When the inclined water-line has been drawn, unscrew the sec- 
tions, and saw off the immersed part, balance it on the needle 
points, and ascertain its centre of gravity or centre of buoyancy, 
and measure with a scale its position from the centre-line and from 
water-line. Glue the sections together again, putting in a layer of 
wood to make up the saw rift, and repeat the operation for other 
angles, The points thus obtained having been set off on the body 
plan, with the centre of buoyancy calculated for the upright 
position, give us the locus of centres of buoyancy, from which the 
righting arms may be measured, I shall now deal with some of the 
objections which might be raised to the system, and also point out 
some of the difficulties which have to be overcome, and things to 
be guarded against. I do not think anyone will object to the 
balancing of sections, because other systems which have gained 
considerable credit make use of these, and, though the homogeneity 
of the wood used is an essential, this can generally be secured by 
selecting clean yellow pine for the purpose. The sections should be 








Owers to accept the book, The report is dated September, 1896 


* Read at the thirty-eighth session of the Institution of Naval 
Architects, April 7th, 1897. 





j ™ A a at . - eed —— } 
Y Vy Yy 
Fig.l Fic. 2 / 
ae / ; 
ss F pga Nag 
A ©/ 
ta 
py {bard 
ry ‘T= ; 
a = 7 fs F y i" 
a SS j a a I 
é» 2s 1] (Py 
yFic.5 TA B. 
i Seale tee ZZ 
J | ‘of 
‘i " | a 
aa = ~ = io 
+L me uy ¢ a 


I put it in the water, and there is a sensible motion of the indi- 
cator. The difficulty of marking the sections correctly, owing to 
the viscosity of the fluid, is an objection that might be raised, 
but if some blue be mixed with the water there is not much 
difficulty in marking the true position of the water-line. 

The time necessary to make the sections and perform the opera- 
tion is not great if we leave out the time which the glues take to 
harden when the parts are being reunited. A smart model maker 
will cut out the sections in about four hours, dipping, sawing, and 
balancing two hours, and glueing up, say two hours. The advan- 
tage lies in this, that the intelligent joiner or model maker can 
perform the whole operation, and he who is responsible can satisfy 
himself by a glance of the accuracy of the results, without wading 
through a labyrinth of figures. Pins can be driven into the 


| sections to mark the position of the centres of buoyancy, the mean 


| position of which should be set off on the midship section drawing. 


| The indicator on my apparatus magnifies the vertical motion of 


having been made level to the surface of the water, lay a straight | 


the surface forty times. As to results, you will find on diagram, 
Fig. 8, curves showing the comparison of the result of calculation 
with the results given by the apparatus. The time necessary to 
get a sufficient number of points, say, at 20, 40, 60, and 90 deg., 


| is probably the worst feature of the arrangement ; but if three or 
| four vessels are worked at the same time, which can be done, the 


time taken is much less than for the ordinary calculation, It is 
very important that the centre of buoyancy for the upright position 
be very carefully calculated. 








NavAL ENGINEER APPOINTMENT. — The following appointment 
has been made at the Admiralty :—Assistant engineer—Frank R. 
Pendleton, to the Victory, additional, for the Hannibal, to date 
March 29th. 


Tue TRAMWAY SysTEM IN FRANCE.—According to a recent 
report of the British Consul at La Rochelle, the tramway system 
has been proceeded with, bvt the result of the large outlay on it 
has been of little use to the farmers or any one else, and not only 


| is it not earning any interest on capital expended, but the working 


of the lines by the lessees shows a heavy loss. 


TRADE AND Business ANNOUNCEMENTS.—Messrs. Babcock and 
Wilcox, Limited, have removed their principal office in Glasgow to 
their new works at Renfrew, and have established a selling,office at 
21, St. Vincent-place, Glasgow. All communications in respect of 
supplies and material should be addressed to the company at 
Renfrew ; all inquiries in respect of boilers, to 21, St. Vincent- 
place.—In our issue of March 26th we mentioned the receipt of 
pamphlets from Messrs. A. Howatson and Co., of Neuilly-sur- 
Seine, describing the system of sewage treatment recommended by 
that firm. It should be stated, however, that Mr. A. Howatson is 
the agent in France for the ferozone and polarite process of the 
International Water and Sewage Purification Company, Limited, of 
7, Victoria-street, London, S.W., and that the Melton Mowbray 


| and Huddersfield sewage works illustrated in Mr. Howatscn’s 


pamphlets are installations of the ‘‘International” process,— 
The partners in the Birmingham Battery and Metal Company, first 


| established in the year 1856 and carried on for many years in 





Digbeth, Birmingham, and nowremoved to larger worksat Selly Oak, 
near Birmingham, have for family reasons registered themselves as 
a limited company, under the Companies Acts, 1862. The capital 
of the company is £200,000 in shares of £10 each, which will be all 
subscribed by the partners, and no shares will be offered to the 
public.—The special train which is being built by the Great Western 
Railway Company to convey the Queen from Windsor to London, 
on the occasion of the Diamond Jubilee proceedings, is so far 
completed as to be ready to receive the internal fittings, and we 
understand that the Longford Wire, Iron, and Steel Company, 
Limited, have been honoured with instructions to construct the 
whole of the seating of the coaches, on the Wood’s patent 
galvanised woven wire principle.—Messrs. J. P. Hall and Co., of 
Oldham, informs us that Messrs. J. P. Rushworth and Co, jhave 


| ceased to act for them as Bradford agents. They will therefore 


| 


feel obliged if their customers will forward all inquiries and orders 
direct to them at Oldham, until such times as they are able to 
make other arrangements, 
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MODERN MACHINE TOOLS 


THE ATLAS ENGINEERING COMPANY, MANCHESTER, ENGINEERS 
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Fig. 1.—UNIVERSAL BORING, DRILLING AND MILLING MACHINE 


MODERN MACHINE TOOLS. 


Tue Atlas Engineering Company has just completed a 
substantial enlargement of its works at Levenshulme, near 
Manchester, by the erection of an additional machine tool shop, 
which will enable it to about double its previous means of 
production. This new shop, which in its general design has 
been laid down after the 
model of modern Amer- = 





power rising and falling motion, driven from the main spline 
shaft, with quick traverses and slow milling feeds, the same 
as the main upright. A slow motion for sensitive adjustment 
by hand is also fitted to the lower part of the carriage, which 
is counterbalanced by a weight inside the upright. The 
spindle, which is of steel, 3in. diameter, and slides through 
a strong cast iron outer spindle, having keavings 4}ir. 





ican engineering estab- 
lishments, is a lofty, 
well - lighted building, 
both from roofand sides, 
40 yards long by 25 yards 
wide, and divided into 
two bays, one being set 
apart for heavy tool 
work, and covered along 
the whole length by a 
10-ton rope - driven 
crane, constructed by 
Messrs. Vaughan and 
Sons, of Gorton, near 
Manchester. The shop 
throughout is thorough- 
ly well equipped with 
modern tools, most of 
them designed and con- 
structed by the firm, 
and an excellent floor 
of 4in. oak planks laid 
on asphalt has been put 
down, which minimises 
both noise and the lia- 
bility to accidental frac- 
ture of castings &c. 
Amongst the special 
tools the firm has put 
down we have selected 
several for illustration. 
Fig. 1 shows a universal 
boring, drilling, and 
milling machine, des- 
igned for boring, drill- 
ing, and facing or mill- 
ing large castings at one 
setting, also for tapping 
and studding. The bed, 
which is 16ft. long by 
8ft. wide, is composed of 
four cast iron sections, 
each 8ft. by 4ft. by 20in., 
each piece being planed 
on the top and sides, and 
tongued and grooved 
into the other sections, 
the whole being held 
together by 14in. bolts; 
1jin. T slots are planed 
lengthways and crosr- 
ways on the top at 12in. 
centres. At the left- 
hand end of the main 
bed is bolted the cross 
bed, held perfectly 
square by being tongued 
into one of the cross 
slots. Upon this bed 
the main upright is jibbed and fitted, and is provided 
with four jin. holding-down bolts, for use if required 
to be fixed in one position. The length of traverse is 6ft., 
and a strong screw, driven by clutches from the main 
spline shaft and fixed inside the bed, controls the movement; 











the upright can be traversed quickly at the rate of 6ft. per | 


minute, or slowly with the usual milling feeds, and a slow 
hand motion for fine setting is provided. The carriage slides 
upon the face of the main upright, and is provided with 











Fig. 4.—UNIVERSAL RADIAL DRILLING MACHINE 


diameter by 5in. long, has a self-acting feed of 24in. by 
means of a set of differential gear, which give positive 
feeds and cannot slip,and is also provided with a quick return, 
with a slow hand-feed for facing up bosses, the various levers 
for actuating these being brought to the most convenient 
position, so as to be easily operated. The feed is by 
means of a rack and pinion, the rack being cut upon a sleeve, 
through which the spindle works. The machine is driven by 
means of a four-speed cone pulley at the rear end of the 


horizontal spline shaft, a set of bevel gears from this drivi 
the upright spline shaft. A set of three mitres with clutet 
carries the motion to the top shaft of the carriage, and drive, 
the spindle through the set of double gears in the Carri: ~ 
and the large pinion and spur-wheel, the set of clutch mitnes 
giving a backward or forward motion to the spindle as desired, 
Another set of clutch mitres communicate the motion to the 
feed shaft, which drives the quick feeds direct by spur pe 
and the slow feed by means of a cone pulley and worm and 
wheel, all these motions being controlled by levers placeq in 
front of the carriage. 

Another special tool is the ‘‘ Gardner ”’ horizontal drillin 
and boring machine, designed for drilling and boring machine 
parts. This machine—Fig. 2—is of medium size, special} 
arranged for quickness in operating. The knee-bracket oft 
long, has a vertical movement of 17in. from the main bed. 
effected by a handle, either at the end of the knee or at the 
side, and the two elevating screws are geared together. The 
table, which is 24in. long by 40in. wide, has a transverse 
movement of 30in., with a longitudinal movement of 98in 
and four cross T slots are planed out of the solid metal, The 
spindle is 2fin. diameter, and has a feed of 18in., and the 
boring stay, for guiding long boring bars, has a longitudinal 
movement on the bed. There are four changes of self-actip 
feed, a slow hand-feed by means of the hand wheel, and g 
quick movement to the spindle by means of the cross handle, 

Our illustration Fig. 3 is taken from the photograph of an 
improved type of lathe designed specially for the bragg. 
finishing trade. This machine, which is termed an gin, 
“repetition” lathe, is constructed for quickly producing 
large numbers of articles in the most economical manner 
highly skilled labour not being required to operate it, as each 
slide is provided with stops which give the various sizes 
without further measurement. The fast head-stock is double 
geared, and the height of centre is sufficient to swing g 
diameter of 17in. The spindle is hollow, to take Jin. 
diameter, and is made of cast steel, with conical 
necks running in phosphor bronze bushes. The bed is 5ft, 
long, with A-shaped slides. The screw-chasing apparatus 
consists of a tool slide, swinging over on a strong back shaft, 
with an attachment on the end of the shaft for giving the 
correct motion to the tool for chasing, and an adjustable stcp 
gives the right diameter of the screw to be cut, whilst there 
is an arrangement for setting the tool above or below centre, 
to the extent of lin. either way. The turret head is bored to 
carry six tools concentric with the spindle of the fast head. 
stock, and is fixed on a compound slide rest, with longitudinal 
and transverse movements, worked by screw and handles, 
The longitudinal slide is arranged to move by screw or lever, 
and can be swivelled for angle work, stops being provided for 
rapid adjustment from taper to parallel. The longitudinal 
slide is also provided with three adjustable stops for sizes, and 
the transverse slide has two adjustable and one fixed stop, 
The carriage is fitted to the A slides of the bed, and can be 
quickly moved along by means of a flat link chain actuated 
by the hand-wheel in front. 

The Atlas Engineering Company has devoted special 
attention to radial drilling machines, and our illustration 
—Fig. 4—shows its latest improved type of this machine, 
with rising and falling arm, which can be used with equal 
ease to drill holes at the base plate or upon work 5ft. high, 
without waste of time in packing work up to the drill, which 
can be brought down to the work in a few seconds. In this 
machine the arm is balanced, and though of heavy section 
can be moved without effort, and the drill point set to the 
exact position required. The radial arm is fitted to the out- 
side of the turned column, and slides up or down by means 
of the upright screw, which is connected by means of revers- 
ing gears to the wheel at the top of the upright shaft, and a 
lever placed in a convenient position at the bottom of the 
column throws the wheels in or out of gear. For small 
work not requiring to be bolted to the base-plate a canting 
table is provided, having a square top 30in. by 30in., and 
with 3in. T slots placed across, and arranged to swivel to any 
angle, one of the sides being graduated. The spindle, which 
is arranged with instantaneous reversing motion by means 
of the clutch bevel gear—the lever being placed in a con- 
venient position beneath the carriage—is also fitted with a 
quick return motion, being counterbalanced by means of a 
flat coiled spring. The dimensions of a 4ft. machine, such 
as shown, are as follows :—Base, 6ft. by 3ft.; height of pillar, 
7ft. 9in.; diameter of pillar, llin.; spindle, 2}in. dia- 
meter, with 15in. feed; greatest distance between spindle 
and base-plate, 5ft.; smallest distance, 9in. ; minimum radius 
of spindle, 18in.; maximum, 4ft. The cone pulley has four 
speeds, 1lin., 9in., 7in. and 5in. diameter, by 24in. wide. 

It may be added that the Atlas Engineering Company, in 
all its machine tools, has entirely discarded the use of 
cast wheels, all its tools being supplied with machine-cut 
gear and cut steel racks and pinions, automatic machinery 
having been put down in the works for the accurate pro- 
duction of these cut gears, one advantage of which is that 
not only are they much stronger, but they are steady and 
noiseless in their running. 








Civit AnD MECHANICAL ENGINEERS’ SocieTY.—On March 15th, 
Mr. J. T. Westcott delivered his lecture on ‘‘Carburetted Water 
Gas” at the Westminster Palace Hotel, Westminster. The author 
called attention to the large development of the gas industries, and 
the importance of the question, seeing the amount of capital 
invested in this industry was only second to that in railway com- 
=. Since Murdock, the ‘father of gas lighting,” lighted his 

ouse in 1793, gas has been made from coal, rosin, wood, oil, coke, 
steam, calcium carbide, and water. The terms coal gas, carburetted 
water gas, or producer gas, are to the general public the same 
thing, namely, ‘‘gas ;” but technically there is a great difference, 
coal gas being manufactured by filling air-tight retorts with bitu- 
minous coal, and subjecting these to a high degree of temperature 
applied externally, while carburetted water gas is made by passing 
steam over a large surface of highly-heated refractory material in 
conjunction with oils containing hydrocarbons, which are first 
vaporised and then gasified, and form a chemical composition with 
the water gas. The new gas thus formed is called carburetted water 
gas. In about 1784 Cavendish discovered that hydrogen was oné 
of the component parts of water; but no actual steps were taken 
until about 1824, when J. H. Ibbetson took out a patent for making 
an illuminating gas by passing steam through a mass of incan- 
descent carbon. There is no doubt that the patents taken out by 
Professor T, 8. C. Lowe have the credit of being the first steps to 
bringing this process of making gas to a commercial success. Since 
this, however, several other patents have been taken out, such as 
those known as the “Granger” and the “ Merrifield-Westcott- 
Pearson ;” the latter is now being largely erected in England. The 
towns of Blackburn and Birmingham are among the latest where 
this process is being adopted ; the works of the last-named town 
will a daily capacity of 8 to10 millions cubic feet. InAmerica 
the economy of this method of producing gas, compared to that 





frcm coal, is demonstrated by the fact that 70 per cent. of the 
gas manufacturers now employ the carburetted water gas process. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions o our 
correspondents. ) 





DYNAMICAL TERMINOLOGY. 


Str,—I gather from the letters of your correspondents that they 
have not read the whole passage in Ir, Lodge’s ‘‘ Mechanics,” 
from which I quoted a few lines. Perhaps you will permit me to 
reproduce the whole statement ; it will be found on pages 49 and 
50 of the work :—‘ The momentum of a 50 lb. cannon ball, moving 
with a velocity of 1612ft. per second, is 80,600 foot-pound-second 
units, That of a three ton truck, moving at the rate of 12ft. per 
second—roughly about eight miles per hour—would be 80,640 
F.P.S, units, or nearly the same as that of the above cannon ball. 
Now, we shall find in the next chapter that an impulse or pro- 


pulsion is proportional to the quantity of motion it causes. Hence | } 
| m=6and v= 10, the result of mv is no longer x but y. The 


we see that in some sense or other the same motive power was 
required to set the above cannon ball going as was required to set 
the truck, for both possess the same quantity of motion. Yet the 


force exerted by the powder in the cannon was undoubtedly | 
greater while it /asted than the force exerted by the horse or engine | 
or whatever started the truck ; but then the former acted for the | 


fraction of a second only, while the latter took, perhaps, a minute. 
What is called the impulse or propulsion of the force was the same 
in the two cases. If you put an obstacle in the path of each body, 
So as to stop both in the same time, they would each deal the 
same blow. Suppose, for instance, that the cannon ball and the 
truck were to meet each other end on, and the ball were to remain 
imbedded in the material of the truck, both would be stopped 
dead by the impact.” 

[have not the smallest hesitation in saying that the passage 
which I have thus quoted is simple nonsense. 

Let us take, in the first place, the statement, ‘‘ What is called 

the impulse or propulsion, was the same in both cases.” What 
Dr, Lodge had in his mind it is impossible for me to say. I take 
the words as they stand to mean that the same work was done on 
the cannon ball and the truck in starting them. I do not think 
Dr. Lodge meant the student to think that the force exerted 
was the same, because he is careful to explain just before that it 
was not, 
. Now, it is not to be disputed that, far from the energy in the 
soa being equal to that in the cannon ball, it was many times 
ess. We find, then, that according to Dr. Lodge, ‘‘ The same im- 
pulse or propulsion” of a force can produce varying quantities of 
energy. If this is true, the whole theory of the conservation of 
energy goes by the board at once. There is no possible escape from 
this, that I can see, 








Next, let me turn to the argument of ‘‘Incog.” He says that 
the surplus energy will be expended in smashing up the truck. 
Your correspondent is entirely oblivious of the fact that this is 
precisely the action that must not take place. If it does, then 
Dr. Lodge’s illustration of a so-called physical fact ceases to be an 
illustration at all. What Dr. Lodge wants to convey is that the 
shot can stop the truck, and the truck the shot, by virtue of ‘‘ the 
impulse or propulsion of the force” exerted by each on the other. 
If we are to take into account the work expended in smashing up 
the truck, we see at a glance that may be a very variable quantity, 
depending on the material of the truck ; and there is no possible 
means of measuring it set forth by Dr. Lodge. 

In point of fact, as I have said, mv stands for a purely arbitrary 
concept. It represents no physical fact, or operation, or thing 
whatever, and it has the radical fault that m and v, being 
variables, they do not give a constant. Thus let m= 10 and 
«= 6, and the energy represented by mv=~.. If, now, we let 


momentum is the same in each case. But what is momentum ? 
what figure, or quality, or quantity does it represent ? 

The mistake made alike by Dr. Lodge and “ Incog.” is due to 
their overlooking the conditions under which mv first came to be 
used, and so failing to see what its function really is. So long as v 
is kept a constant and only m varies, mv gives us the comparative 
energies of masses. Thus, for example, if Dr. Lodge’s truck 
weighed four tons instead of two tons, its energy would have been 
double that stated. In the same way the energy of a shot weigh- 
ing 1001b. will be twice that of a shot weighing 501b. It does not 
seem to me that this is particularly useful, but at all events it is 
reasonable. But when ¢ varies there is no longer any parity in such 
cases as that stated by Dr. Lodge. 

I have said that mv in theory becomes mz? in practical daily work. 
Your correspondents take me to task for this ; but not one of themcan 
cite a single practical application of mv. Having got it, they can do 
nothing with it. Even Dr. Lodge has muddled himself over these 
two unlucky letters. In practice the artillerist calculates the 
striking energy of his projectiles in terms of v2. He arrives at the 
recoil of his gun in terms of v*. The mechanical engineer calcu- 
lates the balance weights for his reciprocating machinery in terms 
of v2, He arrives at the controlling power of his fly-wheel on the 
like basis. He settles the brake power needed to stop railway 
trains, and the tractive effort exerted in accelerating them, in 
terms of 7*, The civil engineer uses 2° to calculate the effect of 
his pile engine. In daily life no one ever dreams of using momen- 
tum as representing anything. 

There is no such thing as a quantity of motion. If I were to 
write quantity of movement, I would justly lay myself open to 
be told that I wrote nonsense, 





My object in writing has been to try and induce those 
who teach mechanics to try and import a little common 
sense into their work. The average mechanical text-book 
is one half metaphysics. Continued attempts are made to 
define that which does not admit of definition, and no 
satisfactory effort is made to consolidate ideas, so that when a 
word is used, or a statement made, every one may know what it 
means, Can any two of four readers agree as to what they mean 
by momentum? What concept of momentum does, for example, 
‘*Incog.” form? Can he express iton paper? If he can he will 
do what Dr. Lodge has failed todo. I have not the least idea what 
Dr. Lodge means by the words “ what is called the impulse or 
propulsion of the force.” I am by no means certain that he 
knows himself. I know what is meant by force, but I do not know 
what the impulse or propulsion of a force is, as a thing apart from 
the force. A force cannot be exerted by itself, and so far as I am 
aware, it is itself the impulse or effort which produces an effect. 
Dr. Lodge tells us that in some sense or other the same motive 
power was required to set the cannon ball going asthetruck, This 
is quite misleading. In no conceivable sense was the same motive 
power required to accelerate the truck and the projectile. 

I have made this letter too long, I fear. May I prolong it a little 
more by asking your correspondents to answer the following 
question ? 

I have two fly-wheels ; one weighs a ton, which we may suppose 
to be concentrated in the annular centre of gyration, The angular 
velocity is 88ft. per second. The momentum of the wheel is, 
therefore—What? 88 foot-second-tons ? 

The second fiy-wheel weighs two tons, and its velocity, measured 
in the same way, is 44ft. per second. The momentum of the 
wheel is—What? 88 foot-second-tons ’ 

Will any one of your readers kindly tell me what these figures 
imply? What they represent, and what is the utility of them ‘ 
Judging from the eagerness with which they have assailed me for 
venturing to say that I do not believe in momentum, it is fair to 
presume that they can overwhelm me with proofs, not only of its 
existence, but of its value. If they can, I will apologise, and in 
so far show myself superior to the man who spoke impertinently 
of the equator, and refused to apologise, J. Harrison, 
April 6th. 





ENGINE-ROOM ARTIFICERS. 


Sir,—I hope you will pardon me for referring to your review ina 
recent impression of Mr. Burton’s book. My excuse must be that 
while in the House of Commons I used my best endeavours to 
obtain for engine-room artificers that promotion which I deemed 
they deserved, and which to some extent has now been conceded. 
In your otherwise admirable review, in THE ENGINEER of March 
27th, exception can, I think, be taken to the reviewer’s rather 
sweeping generalities about the engine-room artificers in the Royal 
Navy. Whether Mr. Burton in bis book may or may not have 
overstated their claims, it is not for me to determine; but in the 
paragraph where he states that taken ‘“‘man for man” they are 
all on an equal footing with the engineers of the mercantile 
marine, he obviously means that they are trained in precisely the 
same way, are drawn from exactly the same rank in life, and are 
in every respect men of the same mental and professional calibre 
as the young engineers who enter the mercantile marine as a means 
of livelihood, in preference to joining the Navy as “‘artificers.” 
That their choice may imply having a higher mental capacity I 
may allow, for I have personally inspected some of the kennels, 
called in the service ‘‘messes,” which the engine-room artificers 
occasionally inhabit for the purposes of eating, sleeping, &c., some 
of which have latterly been improved. 

If your space permitted, I might without difficulty improve upon 
Mr. Burton’s statement, questioned by your reviewer, by showing 
that, in a great number of cases, chief engine-room artificers are 
entrusted with duties far more responsible than those performed 
in more than one-half of the mercantile steamers now afloat, by 
men holding first-class Board of Trade certificates ; and if success 
is the standard by which these men are to be judged, then truly 
the one class is quite the equal of the other. But what say the 
marine engineers themselves? My opinion may be worthless. 
About a year ago a very able paper was read at the Institute of 
Marine Engineers, proposing’that mercantile engineers who belonged 
to the Royal Navy Reserve should be allowed to join the Navy 
temporarily for a period of training similar to that already 
obtained by the deck officers of the Royal Navy Reserve, For 
what kind of training? Why, of course, training in which a know- 
ledge of gun mountings, torpedoes, hydraulics, and water-tight 
door arrangements could be attained, which cannot to-day be 
learned on board a merchant steamer. Now, what of the poor 
despised engine-room artificers? They already possess this know- 
ledge, and with it all the cther concomitants of naval life. I 
understand that provision is to be made, and rightly made I think, 
for these Royal Navy Reserve officers to obtain this necessary 
training. And who are to be the instructors? Ina large measure, 
the senior engine-room artificers, for the engineer officers are so 
sparsely scattered over the several fleets, and their duties are so 
multifarious, that no margin of time can be left for training these 
engineers from the mercantile marine, as suggested. 

Your reviewer states that gasfitters offer themselves for the 
position of engine-room artificers, ‘‘ and with success.” Inasense 
I regret this, but I cannot go into the question of demarkation of 
work, The fault is not with the engine-room artificers, if true. The 
implied sneer is not quite worthy of your reviewer, and it defeats 
its own purpose. With his knowledge he must know that the 
gasfitter would be as useless on beard a man-of-war as a West End 
masher would be in a fishing smack. Such persons, when admitted 
into the service as engine-room artificers, are only such in name ; 
and is it fair to hurl such expressions as ‘‘ shifting ballast” at the 
general body of capable and highly efficient mechanics—men who 
do the skilled work in the engine-rooms of our men-of-war? 
Would it not be equally fair to charge the whole body of engineer 
officers with want of ‘‘ breeding” because here and there an officer 
might not be quite up to the mark ? 

That a certain amount of laxity has prevailed occasionally at 
various entering ports goes without saying. I remember a glaring 
case which was brought under my notice when I had the honour of 
a seat in the last Parliament. It was the case of a man who 
presumably had performed his trial task satisfactorily, and was 
actually entered as an engine-room artificer. Some suspicions 
were aroused, and inquiries were made, when it was found that he 
had for a long time been working as a skilled labourer in a work- 
shop contiguous to the factory in which he was supposed to have 
done his trial task. I brought the matter before the House, with 
the result that the man was punished and dismissed the service ; 
subsequently he was arraigned before the civil authorities for 
forging indentures and certificates of character, a heavy penalty 
being inflicted in lieu of imprisonment for misdemeanour. It was 
the system at fault to allow such a case to occur. A huge staff of 
police, clerks, executive officers, &c., is kept to look up the 
antecedents of candidates; and then there are the senior engineers, 
whose duty it is to superintend and pass the candidate, and the 
work he has been entrusted to doasatest. These are morally 
responsible for all bond-yides. J 

There is another side to this question. The British public have 
a right to ask why it is, and how it is, that indifferent workmen 
are to be found in the engine-rooms of the British Navy, if they 
are there. The Admiralty Regulations provide for the very best 
mechanics joining ; how do “‘ wasters” getinto the service? Surely 
the reviewer would shrink from supposing that favouritism, cor- 
ruption, or sheer incompetence on the part of the commissioned 
officers led to the passing of these ‘‘ gasfitters” into the service, 
with ‘so much suce3s.” 

This phase of the question is of such national importance that 





I sincerely hope that influential journals like THE ENGINEER will 
keep the matter well before the public—the taxpayers—until the 








568 


THE ENGINEER 





APRIL 9, 1897, 








country knows upon whom the responsibility rests of allowing mere 
handy men to be passed into the service and classed as engine-room 
artificers. Your reviewer seems to be in a — to give very 
valuable aid, for he goes on to state that ‘‘ we have reason for saying 
that these men are largely men who have failed in a trial for the mer- 
cantile marine, who seek refuge in the Navy, and who never could 
pass the Board of Trade examination.” But really I demur to 
the whole statement. It seems to me to be an unwarrantable 
assumption, not true either in substance or in fact. Why, the 
Board of Trade examination for second engineers’ certificates is not 
nearly so difficult as that for a chief engine-room artificer. For 
the latter a knowledge of the indicator and diagrams is necessary ; 
whereas for a Board of Trade certificate, second-class, such know- 
ledge is not required. ‘Take the following Board of Trade 
regulation with respect to a candidate’s eligibility for a second- 
class engineer’s certificate :—‘‘ Where the workshop service has been 
performed in a place where steam engines are not made, and the 
class of work done is similar to that required in engine making, the 
service may be accepted with an additional year in the engine-room, 
that is, three years’ workshop service, and two years in the engine- 
room, of which one year must be at sea.” So that to be a full-blown 
marine engineer, second-class, only three years workshop experience 
is required, and that not necessarily in a shop where steam engines 
aremade. To become an engine-room artificer—a refuge from the 
mercantile marine—five years’ legitimate apprenticeship is a sine 
qué non of eligibility for the position. Documentary proof of this 
must be adduced before a candidate is allowed to sit for examina- 
tion, Even a preliminary examination for this rating, in addition 
to performing a trial task ; neither of which the young engineer 
in the mercantile marine has to undergo. I do not know precisely 
what the practice may be now in the merchant service, but a few 
years ago ‘“‘donkeymen” were allowed to sit for Board of Trade 
certificates, provided they had four years of engine-room watch- 
keeping. ‘*Donkeymen” are to-day, I think, regular watch- 
keepers in ‘‘ coasting tramps,” and such like vessels, where only 
two certificated engineers are employed. 

Before bringing this letter to a close will you permit me to make 
reference to the somewhat sarcastic treatment by your reviewer of 
Mr. Burton’s statement as to some of the engine-room artificers 
getting commissioned rank? He seems to make merry over the 
bare idea. But why should they not get commissioned rank? If 
House of Commons Lobby gossip correctly represents the situation, 
the engineer officers express themselves favourable to this very 
concession ; and Mr. Burton either knew of this or simply antici- 
pated by afew months. The engineers, as I understand it, ask 
that in the case of men who have performed any acts of con- 
spicuons gallantry, &c., they should be promoted to commissioned 
rank. The temporary service engineer is a commissioned officer ; 
surely among the 2000 odd engine-room artificers some might be 
found who would know how to conduct themselves as gentlemen, 
like other naval officers. At any rate the engineer officers who 
know—and ought to know—most of this pariah class, are apparently 
not afraid of a number of them becoming their messmates, Let 
me assure your reviewer that the examination as to qualification 
and the character of the men who will be promoted under the 
regulations will be a guarantee as to character, conduct, capacity, 
and fitness for the position. 

I must apologise for the length of this letter ; the vast import- 
ance of the subject and the deep interest I have taken in it must 
be my excuse, I know that it is not often that replies to reviewers 
are allowed ; may I hope that in this instance you will grant me 
the favour of inserting this one ’ GEORGE HOWELL, 

Hampden House, Shepherd’s Bush, 

April 5th, London, W. 





Str,—The hope expressed in your article of the 12th March, 
that ‘‘a fair proportion of commissioned engineers is contained in 
the group of 121 officers asked for,” is not likely to be realised. 
Although the Navy Estimates 1897-8 provide for increases of 258 
engine-room artificers and 1996 stokers over 1896-7, the number of 
engineer officers provided for—S50—is the same in both years. 

An improvement you have omitted to notice is the increase of 
the pay of the Engineer-in-Chief, from £1300 to £1800, but the 
increase is not attached to the office, baing described as ‘‘ personal 
to the present holder” thereof. 

The information contained in the Estimates as to the promotion 
of engine-room artificers to warrant rank is very meagre. Neither 
the number nor rates of pay of the proposed class are given, the 
only statement being ‘‘ Provision for artificer engineer officers, 
£1550.” 

One daily paper says the class will be composed of thirty, another 
of fifty, chief engine-room artificers, with fifteen years’ service. 
I wish to point out that unless the chief engine-room artificers pro- 
moted to warrant rank are either granted special pay, or are 
allowed to reckon their service as chief, or other engine-room 
artificer, towards an increase of pay, they will, though enjoying 
greater authority and comfort, suffer a serious loss of income, the 
commencing pay of both engine-room artificers and warrant officers 
being the same, £100 7s. 6d. 

The comparison of the rates of pay are :— 


Engine-room artificers— £s.d 
Fourth class <7 100 7 6 
Third class.. 104.18 9 
Second class 109 10 0 
SE Sere ee 
Chief engine-room artificers, second class 12715 0 


Chief engine-room artificers, first class .. 12617 6 
Warrant officers— 


On promotion .. .. 100 7 6 
After 5 years’ service 12715 0 
ee ee a a eel os wey swe ee 
> s + oe @ 


Taking into consideration the extra costs of messing, uniform, 
&c., in a pecuniary sense engine-room artificers will be serious 
losers by the change. 

As to pensions the case is different. The pension for both 
chief and other engine-room artificers is the same—an anomaly— 
£54 153 , after twenty-two years’ service, increasing by £1 10s, 5d. 
a year for each year served thereafter, until reaching the age of 
fifty, a period which, in the case of engine-room artificers, cannot 
exceed six years, owing to the limits of age on entering the service. 
The maximum pension of warrant officers is £120 at the age of 
fifty-five, a very appreciable difference. 

It is to be hoped that engine-room artificers will be eligible for 
the appointment of chief warrant officer, the pay of which is 
£182 10s, to £219, and the maximum pension £150, C. P. 

Westminster, 8S.W., March 17th. 





Sir,—As one who is disposed to side with the humble but 
meritorious, where, in the estimation of certain others, to be 
lowly or weak is to be in the wrong or at a discount, irrespective 
of merit, more particularly when social status is thrown into the 
scale on the adverse side—under these circumstances, I say, I feel 
constrained to add my testimony, the result of over seven years’ 
experience of and among naval engineers and artificers, in re 
Tiffy v. Stripey. 

Your correspondent in last week’s issue quotes an instance of 
an engineer, R.N,, ordering him to pack his engine stuffing-boxes 
with sheet lead. Resourceful ER. | But I knew of another 
naval engineer who could give him points in daring originality, 
This man—a chief of many years’ service—had invented a piston, 
Now this was no ordinary piston, I can tell you, and he was natu- 
rally prond of this pet child of his brain, 

You could take that piston, Sir, which might be, say, of 60in, 
diameter, and you could put it into a cylinder of 60in, bore, and 
you would get a total pressure or thrust on the rod of that piston 
equal to that of, say, an 80in. ordinary piston, with the same 
pressure per unit of area, It was very simple, you see ; his piston 
was made with deep concentric corrugations, Well, did not that 


increase the area of his piston? Of course it did, and there you 
have it. I was much struck with this, and thought, ‘Take it for 
all in all, I ne’er should look upon its like again ;” and yet I did, 
or nearly so. . 

Not to multiply instances, I may say in conclusion that although 
there are many good and efficient engineers in the Royal Navy, 
the above instance was one of several that I encountered, display- 
ing, it seems to me, a startling ignorance, for those so responsibly 
placed, of even elementary physics, It must be said, however, 
that it was and is more often found among the juniors—the 
superior brass-bound youth «lias ‘‘stripey” minor. 

The numerous engine-room artificers I have seen and heard of 
have almost invariably been smart and thoroughly practical 
marine engineers, about on a par with those found in our excellent 
mercantile marine—such men, in fact, as are wanted badly in 
greater numbers in our Royal Navy, but with the improved posi- 
tion and adequate recognition that they have long merited vainly. 
With these moderate and just concessions will come the induce- 
ment for more good men to join the service. 

Srpney H, HOLLANDs. 

Mercia, Holyhead-road, Coventry, April 5th. 





Str,—Your correspondent, ‘‘ Once a Tiffy,” refers to sheet lead 
packing in terms of contumely. It may be worth while to tell him 
that lead packing has been extensively used in Holland with great 
success. ‘T'wosystems are used; in one mitted lead is poured into 
the stuffing-box round the rod, the bottom of the box is sharply 
coned, and so is the gland. By screwing down the latter, the 
lead is compressed against the rod and swelled out in the box, 
The other system consists in packing the box with sheet lead 
wedged in. It is essential that the rods should be in good con- 
dition and quite true. A turn of Tuck’s packing is an improve- 
ment. These packings have been used for years by one of the 
leading Dutch steamship companies. Lad wire and Tuck make 
an excellent packing. Now a Tirry, 

Portsmouth, April 6th. 





HYDRAULIC RAMS, 


Sir,—Certain rams, of far greater power than any other of 
which there is authentic record, were described by me a few years 
ago in the ‘‘ Proceedings” of the two principal engineering in- 
stitutions and in most of the engineering press, with detailed 
measurements of work made by independent engineers. If these 
accounts are remembered, many of the letters you have received 
seem strangely ignorant and behind the times. 

I have examined a great many other rams which have from time 
to time been alleged to be more or less free from blow, and 
‘*practically” noiseless. Some of them produced a very noticeable 
vibration of the ground a quarter of a mile off. Those that were 
less violent were also less efficient, for reasons which I have often 
explained. If any of the rams mentioned in your columns are 
really at the same time non-violent and efficient, the fact is easily 
demonstrable. Let their sponsors take ordinary indicator dia- 
grams from the body of the ram, and publish them. This was 
done many times with the rams which I described, and the 
diagrams show, to all those who can understand, that these 
machines—alone, I believe, among rams—are actually free from 
violence, at the same time that they give very high efficiency. 

As to size and power. The main pipe was lft. diameter, and the 
quantity of water used was over 1000 gallons per minute. I may 
say that a similar ram or engine has since been made, using 
5000 gallons of water per minute, in one pipe 2ft. diameter, and 
is equally successful. The whole ram problem is, therefore, 
entirely solved. H. D. PEARSALL, M, Inst. C.K. 

16, Willow-road, Hampstead, London, N.W., 

April 5th. 





Str,—One of your correspondents is disposed to make merry 
over my statement that I cannot see how an inelastic fluid such as 
water is can recoil. I repeat that statement. It will do more to 
help matters to give the explanation than it will to twit me with 
my assumed ignorance, 

The action of a ram is just the same as though a bar of iron 
were used in the drive pipe instead of water. The water acquires 
energy by moving. That energy is represented at the moment 
when the beating valve closes by > , and is expended in causing 

J 

the ascent of water up the delivery pipe. There is no waste of 
power ; there is waste of water, because, unless the beating valve 
opens and allows water to pass, the column cannot descend in the 
drive pipe. Now, if a bar of iron, which is highly elastic, struck 
the beating valve, it would spring back or recoil ; but water is 
wholly inelastic, and I have yet to learn that it does recoil in the 
way suggested by your correspondent. If any action of the kind 
takes place, then the elasticity must be provided by the metal of 
the ram ; it is certainly not in the water. 

I have recently been making inquiries and hunting up authori- 
ties, and I find that I have been perfectly right—and so, I may add, 
is the ‘‘ Encyclopedia Britannica,” The beating valve must, under 
certain conditions, be heavier than the static head, or the ram will 
not work, There are conditions under which the weight of the 
valve is immaterial. I am told that if a ram has no air vessel, the 
valve must be heavier than the static head, from which I gather 
that the recoil is due to the action of the air on the air vessel, 
operating before the delivery clack shuts, This is intelligible. The 
statement that a body of inelastic water will recoil is not. 

The way in which the efficiency of hydraulic rams seems to be 
measured is open to question, It seems to be determined by 
taking the number of gallons wasted, multiplied by the difference 
in height of the upper and lower ends of the drive pipe, and com- 
paring the result with the number of gallons pumped by the 
height to which they are lifted. This is scarcely right, I think, 
because I fail to see the precise relation between the work done in 
the ram and the lift. The force of the thrust of the column in 
the drive pipe has no direct relation, that I can see, with the 
quantity of water lifted. If we could understand precisely what 
takes place inside the ram we would be better able to judge. 
But the main question is, What is the minimum quantity of water 
that must be discharged through the beating valve to obtain the 
required velocity in the drive pipe column’ A POUNDER, 

April 6th, 





THWAITES’ STEEL FURNACE. 


Srr,—In my letter on page 295 I asked a question, and from 
Mr. Allen’s reply I find it has been misunderstood. Will you 
kindly allow me to supplement it, witha view to making clear the 
point [had in mind? The question referred to the checkers in the 
regenerators, and ran as follows:—‘‘ When the lower row is 
destroyed by the heat, what will happen to those above?” What 
I want to know definitely is, what provision—if any—is made to 
carry the upper checkers, and prevent their falling in a heap at 
the bottom of the chamber when the lower ones are wasted 
away?! 

‘The fact that the Thwaites’ furnace is worked under plenum 
will not cause the air passing through the regenerators to come 
more intimately in contact with the checkers, or take any other 
course than it would if drawn through by a partial vacuum, 

With regard to the final temperature and loss of heat, the use 
of a steel chimney after the air reversing valve does not prove 
that the waste gases enter the reversing valve at a low tempera- 
ture. If the products of combustion enter the reversing valve at 
a low temperature, why is one of the furnaces on page 160 shown 
with the reversing valve lined throughout with brickwork or other 
material? As high and low are vague expressions, will Mr. Allen 
please give the actual temperatures of the waste gases immedi- 





ately they leave the checkers, measured by a trustworthy pyro- 





—— 
meter, and cbserved, say, every four or five minutes during 
or three periods (reversals) when the furnace is in regular a 
order, and after having worked for 
continuously. 

May | suggest to your correspondent that it would be better 
he would supply the information desired, than say, ‘J 4, whe: 
know this, that, or the other,” and also avoid the enecr—mader 
Germany—when speaking about the work of one of the most distin 
guished inventors of the present century. i Vere ta 

Liverpool, April 5th. 


two 
cin, 
two or three weeks 





COMPETITION FOR CASTING CATTLE, 

Sin,—I have been requested to ask your courteous ermission ¢ 
refer to the competition for a prize of £100—originally advertised 
in your journal—for a satisfactory appliance for placing cattle j 
position for slaughter in accordance with the Jewish law pis 
which was offered jointly by the Manchester Branch of the Ro al 
Society for the Prevention of Cruelty to Animals and the Von 
chester Shechita Board. : 

The Joint Committee very much regret that no appliance has 
been found to which they feel justified in awarding the prizs, but 
they believe that great good will have been done by the attention 
which has been drawn to the subject. If perchance any competitor 
has not received an official communication on this subject, one wil] 
be forwarded to him on application to the Secreta ry, Castin 
Appliance Competition, 9, Albert-syuare, Manchester. 8 

GEORGE WILLIAM RAYNER Woon, 

Chairman Casting Appliance Joint Committee 

9, Albert-square, Manchester, ; 
March 31st. 





THE INSTITUTE OF CIVIL 


Srr,—From a voting paper which I have received from the secre. 
taries of the Institution of Civil Engineers, I regret to see that 
there is a proposal on foot to return to the old system of allowing 
the President to hold the office for a longer period than one year. 

Considering the very large number of capable men anxious and 
eager to rise in the profession, and that even with annual elections 
only one in every two hundred or so can ever hope to attain to the 
presidential chair, it will, | think, be generally admitted that this 
is a great mistake. No reason is given or suggested for this de 
parture from established custom, so I presume that each individual 
voter is expected to find one for himself as best he can. 

I am convinced that a very large number of members will agree 
with me and object to the proposal. I hope that they will there- 
fore boldly support the next man on the list, whose turn has now 
properly come. Farr Pray, 

101, Earl’s Court-road, W., April 6th. 


ENGINEERS. 





LIQUEFACTION OF GASES. 


Str,—Referring to the letters of Dr. Hampson and Mr. Lightfoot 
on the above subject, it would almost seem as if the latter were 
attempting to belittle the very excellent results obtained by the 
former, and se’ forth in your issue of 19th inst. : 

Whether Dr, Linde’s paper was entitled ‘‘Self-intensive Re. 
frigeration” or ‘‘ Process and Apparatus for Attaining Lowest 
Temperatures for Liquefying Gases, and for Mechanically Separat- 
ing Gas Mixtures,” is entirely immaterial, so long as the processes 
referred to are in both cases alike, and on this point there can be 
no doubt. Dr, Hampson stated clearly in his letter certain definite 
results obtained by him, and so far as published results go he has 
very materially reduced both the time and the pressures required 
for liquefaction of air, and has in this way established a record for 
which he deserves full credit, Whether Dr. Linde could or 
could not obtain equally good results with his apparatus by reducing 
its size, as suggested by Mr. Lightfoot, is open to doubt ; but in 
any case the fact remains that in his published results his most 
successful efforts have required more than four times the time, 
and more than twice the pressure. These facts speak for them- 
selves, Mr. Lightfoot’s remark about the ‘‘ well-known process ” 
of intensive refrigeration being an elementary part of Dr. Linde’s 
system, is indisputable, as it is the element without which his 
process would be absolutely worthless. Dr. Linde deserves all due 
credit for the good work he has done in this direction, but that is 
no reason why the merits and results of other and independent 
workers should not receive full recognition. T. R. Murray, 

8, Queen Margaret-place, Glasgow, W., 

March 31st. 





ROPE - DRIVING. 

Sir,—I have just had a paper put in my hand, read at the 
Institution of Mechanical Engineers, entitled, ‘‘ Notes on the 
Introduction of Rope-Driving of Machinery in Cotton Mills, &c.” 
It says the introduction is due to Mr. James Combe, of Belfast, 
and gives the date of its introduction as 1856. 

This is rather a bold statement to make. My experience of rope- 
driving of cotton machinery dates back to 1837. In that year the 
late Mr. John Boulton, of Ashton-under-Lyne, who was partner in 
the firm of Peter Platt and Co., introduced rope-driving into one 
of the mills, There was some machinery on the sixth floor of one 
of the mills, which had to be driven from the bottom room. He 
placed a grooved pulley about 3ft. 6in. in diameter on the main 
shaft, and a countershaft in the sixth storey with a 3ft. grooved 
pulley upon it with a V groove, and drovo it with a cotton rope about 
l4in, diameter, and which would be over 70ft. long. This worked 
most successfally for many years, and is a proof that rope-driving did 
not emanate from Belfast. That rope-driving has become of such 
great importance, and so extensively used, must be my excuse for 
troubling you. I, W. B 

Ashton-under-Lyne, April 3rd, 





CONTRACTS IN JAPAN. 


Str,—We take the following extract from a letter from an 
Eoglish engineer passing through Japan, thinking that, as you have 
dealt at some length with the subject in your journal, it may not be 
uninteresting to you :— 

‘* Although quite outside the radius of my visit here, I have been 
to view the vast area of condemned water pipes and valves, Xc. It 
is a prodigious show, covering many acres, and perhaps as striking 
an exhibition of inspection perverted as has ever been witnessed. 
It has been often referred to, and I will not add another description 
of the thousand-and-one trivial flaws which have led to this wholesale 
refusal. Many of the Belgian pipes and specials were undoubtedly 
badly made, and would have been condemned by most inspectors. 
The English pipes were much the best of any. Many that were 
condemned were as good as the most exigeant could exp:ct to 
obtain.” Spicor, 
London, April 5th, 





AN OPTICAL PUZZLE. 


Str,—Standing in the middle of my room, I note that in the 
mantel pier glass the reflection of all horizontal lines in the rcom 
parallel to the plane of the glass, including those of the frame ol 
the mirror on the opposite wall, appears to be horizontal. Now, on 
turning round to the mirror on the opposite wall, I find that in it 
the reflection of similar horizontal and parallel lines appears inclined. 
Can any of your readers tell ma why this is so, for the faces of 
both mirrors are presumably truly vertical and parallel, and the 
lines of their frames also are vertical and horizontal and respec- 
tively parallel. Jay_AITcH, 





Streatham, April 2nd, 
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J. G. Juta anv Co., Capetown, Port Elizabeth, and Johan- 
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street, Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—UrtTon AND Co., Auckland. 
aT Craia, J. W., Napier. 
CANADA.—MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
= Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
ic Duane-street, New York. 
SuBscRIPTION News Co., Chicago. 
TRAITS SETTLEMENTS.—KEtLy anp Watsu, Lrp., Singapore. 
" BYLON.-WiaYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


ger can be had, by order, from any newsagent in town or 
at the various railway stations; or it can, if preferred, be 
direct from the office on the following terms (paid in 


ance) :— 

Half-y arly (including double number) .. .. £0 14s. 6d. 

Yearly (including two double numbers) .. £1 9s. Od. 

If eredit occur, an extra charge of two shillings and sixpence per annum 
will be made, THe EnGIneer is registered for transmission abroad. 

A complete set of Tar ENorneer can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
ite for any destination outside the United Kingdom, foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publishe r. 

Tain Paper Copres— 
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supplied 
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Half-yearly .. . £0 18s. Od. 
oS ee ee ‘ £1 16s. 0d; 
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ADVERTISEMENTS. 


w® The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
in advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 





Prices for Displayed Advertisements in ‘ordinary’ and 
positions will be sent on application. 
Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

(ters relating to Advertisements and the Publishing Department of the 
pa are to be addressed to the Publisher, Mr. Sydney White ; all othe 
etters to be addressed to the Editor of THE ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
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PUBLISHER’S NOTICES. 
* If any subscriber abroad should receive THE ENGINEER 7a an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the Sact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such 
i suffered, can he remedied by obtaining the paper direct Strom 
this office. 


ENCORE LERCE, 





Next week THE ENGINEER will be published on THURSDAY, 
stead of Fripay. New Advertisements should reach the Office 
not later than Six o'clock on Wednesday evening ; 
Standing Advertisements before Three o'clock on Tuesday afternoon. 


alterations to 


* * 


«” With this week's number is issued us a Supplement a Tivo-page 
Engraving of the United States Batileship Alabama. Every 
copy us issued by the Publisher includes a copy of this Supple- 
ment, and subscribers are requested to notify the fact should they 
not receive it, Price 6d. 
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SUPPLEMENT—THE UNITED STaTes BatrLesHip ALABAMA, 


TO CORRESPONDENTS. 


*." In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tne ENGINEER, 07 containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts; we must, 

therefore, request correspondents to keep copies. 


REPLIES. 

J. A. 8.—(1) The use of wedged-shaped bows or cut airs for locomotives 
has been suggested over and over again. Locomotives so fitted are 
now being tried in France. (2) Ball or roller bearings have been 
suggested and tried experimentally. 

H. 8.—(1) Rotating piston valves driven by gearing are very old. They 
have been made the subject of many patents. (2) He would be a rash 
man who would assert that any boiler is new in design without very 
careful investigation. We cannot pronounce any opinion concerning 
the novelty of your boiler. 

E. A. H. (Clonmel.)—{1) There is no fixed rule. In many cases the engi- 
neer supplics the quantities free. In others he supplies the quantities, 
and charges the contractor for them. All depends on the terms of the 
contract. (2) The price to be paid is settled by the time spent in 
getting the quantities out. (3) On so small a contract less than 5 per 
cent. should not be taken. 

R. M. G. (Keenagh.)—For a University graduate with little practical 
training there is no chance of employment as a civil engineer, either 
in South Africa or anywhere else. If men of ample practical experi- 
ence, competent to take charge of works and workmen, versed in costs, 
fertile in resource, cannot obtain employment, what prospect has a 
man with no knowledge of the details of practical work? You should 
try to get into some enyineer’s office, and begin to learn your pro- 


fession, 
INQUIRIES. 
EYELET MACHINES. 
Sir, 


I should be much obliged if any reader could inform me who are 
the makers of machinery for making small eyelets. A. E. W. 
April 6th. 








MEETINGS NEXT WEEK. 

Tue Institution or Civit Enornerrs.—Tuesday, April 13th, at 
8 p.m: Paper to be discussed, ‘The Blackwall Tunnel,” by Messrs. 
David Hay and Maurice Fitzmaurice, B.E , MM. Inst, C.E. 

Tse INsTITUTION OF JUNIOR ENGINEERS.—Tuesday, April 13th, at 
8 p.m.: Lecture VI. of special course on ‘‘ Dynamo Design, Construction, 
aud Working,” by Mr. F. A. Nixon. 

CrystaL Patace. — Wednesday, April 14th, at 8 p.m.: Course of 
Victorian Era Lectures, ‘‘The Queen's Colonies and Dependencies,” by 
Mr. Herbert-Jones, F.R.G.8. 

InsTITUTE OF Marine Enoineers.—Monday, April 12th, at 8 p.m: 
Adjourned discussion on Paper, ‘‘ Oil Burners for Liquid Fuel,” by Mr. 
G. B. Froom, member. 

HULL AnD District INsTITUTION OF ENGINEERS AND NAVAL.ARCHITECTS. 
—Monday, April 12th, at 8 p.m.: Paper, ‘‘Comparisons of Modern Steam 
Generator Installations, with Space occupied, and Weights of the various 
Systems used on Shipboard,” by A. H. Tyacke. 

Norta-EAst Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Wednesday, April 14th, at 7.40 p.m.: Discussion on Paper, ‘‘ The Machine 
Cutting of Accurate Bevel and Worm Gears,” by Mr. J. H. Gibson, to be 
resumed. Paper, ‘High Pressures for Marine Engines,” by Mr. W. R. 
Cummins. 











DEATHS. 

On the 4th inst., suddenly, from apoplexy, at 14, Summerside-street, 
Leith, CuarLes Hvupert Smitu, engineer to the Board of Trade, Leith, 
aged forty-eight. 

On Monday, the 5th April, at the residence of his sister, Mrs. Chubb, 
No. 47, Aldridge-road Villas, Westbourne Park, London, W., Pai.iir 
Joun Messent, M. Inst. C.E., of Tynemouth, Northumberland, engineer 
to the River Tyne Commissioners 

On the 6th April, at Bournemouth, of heart failure after long illness, 
Rogert Carr, M.I.C.E., retired Chief Engineer, London and India 
Docks Joint Committee, aged 69. Funeral (to-morrow) Saturday, first 
part, Parish Church, St. John of Wapping, at 12.30 p.m.; interment, 
Norwood Cemetery, 2.15 p.m. R.I.P. 
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BRITISH AND FOREIGN ARMOUR AND SHOT. 

THE most flattering condition for any branch of manu- 
facture to hold from an English point of view, is for English 
conceptions to be copied abroad, and English processes 
to be purchased and worked on our patents. This con- 
dition of things has occurred in the history of armour. 
Some years ago compound armour was made on Bri- 
tish patents in almost every foreign factory except 
Creusot; Whitworth’s steel projectiles were almost un- 
rivalled. When some advance is made abroad the natural 
effect in England is to prove that something English is 
better, and it may be that an English conception or pro- 
cess admits of improvement and may hold its own. It is 
an Englishman’s boast not to know when he is beaten; 
to this we owed our success at Waterloo. Occa- 
sionally, however, we must say of such pertinacity, like 
General Bosquet of our light cavalry charge, ‘ C'est 
magnifique, mais ce n'est pas la querre.” Where perfection 
is evidently not attainable itis true wisdom to acquire the 
best conception, and show excellence in developing it to 
the best of our powers. An example is furnished by the 
story of compound armour. When it became clear that 
this was being beaten by steel, Tresidder’s process gave 
it a strong flickerin the socket, but nothing could make a 
plate in which the main part consisted of wrought iron hold 
its own against steel, and we are glad to say that so soon 
as this became quite clear, compound armour was dis- 





| our Sheffield makers, to whom compound armour owed its 





placed by steel. The principle, however, advocated by 


success, was still maintained. That is to say,a hard face 
was combined with a tough back, but this was achieved 
in steel and accentuated by the adamantine skin given by 
water spray, which had been very completely applied by 
Tressider. We think, then, that England may claim a 
substantial share in the development of the construction 
of plates which has now come in everywhere, although 
made on the United States Harvey patent. 

To the best form of armour plate continental makers 
have also contributed much. Nickel, if we mistake not, 
was appreciated and worked at for years by Schneider 
before others took it up, and it has been fairly esta- 
blished that it imparts a toughness to steel which can 
be obtained by no steel which does not contain it. 
Nickel has only recently been adopted by us; the fact is, 
that for thin plates, such as are used especially on cruisers, 
hardness is much more important than toughness. A 
cruiser may be struck once by the shot of a heavy gun, 


the work generally contemplated for cruisers, the period 
of exposure will be short. Consequently the plate that 
will best protect the cruiser under a single blow is the 
best plate for her, and as it was found in England that 
at a certain epoch armour could be made harder and of 
more trustworthy quality without nickel, it was very pro- 
bably right so to make it. The natural danger following 
this was that the habit of making such armour might be 
persevered in too long, especially as nickel was expen- 
sive. The difficulties in the management of nickel, how- 
ever, have now long been mastered, and we are glad to 
say that the nickel plates recently made by Cammell, 
Brown, and Vickers, and tested at Portsmouth, have 
given results which, so far as can be judged, are the best 
yet obtained anywhere. The Admiralty tests now laid 
down are very severe. A 6in. plate is attacked by five 
6in. Holtzer steel projectiles striking with a velocity 
nearly approaching 2000 foot-seconds. This attack has to 
be entirely defeated by the plate, and so thoroughly has 
this been done, that in the last case, that of the Vickers’ 
6in. plate, after the five projectiles had been smashed. to 
pieces, the makers requested that a sixth might be fired, 
which was treated like its predecessors. 

This then is a great achievement. The reason that we 
speak of it with a measure of qualification is merely that 
we are unable to compare it certainly with foreign plates, 
because the Holtzer 6in. shot, which some years ago 
furnished the highest standard, and at present has the 
advantage of having been used in many foreign trials, 
has been beaten by projectiles now used abroad. We 
have ourselves seen Carpenter shot behave much better 
than Holtzer of the larger calibres, and we should fear 
that even the Holtzer 6in. would hardly now compete with 
Carpenter. The Wheeler-Sterling projectiles have ob- 
tained a still better record than the Carpenter, so that 
some allowance has to be made in comparing a plate 
attacked by Holtzer shot with one attacked by Wheeler- 
Sterling. We are, of course, anxious to believe that our 
British plates only need to be so tested to prove that they 
bear this latter form of attack well; and, happily, the means 
are at hand, for Elswick has purchased the Wheeler-Ster- 
ling process, and we have very recently heard that re- 
markable results have been achieved by shot constructed by 
that process. We are very glad to hear this, because we 
look forward to a very fine source of supply of projectiles 
from Elswick ; but we are also specially glad to have a 
means of comparing our plates with those made abroad. 
It appears that Krupp has tested Wheeler-Sterling shot 
against his own projectiles, and in so doing, must have tested 
the powers of his own plates to resist Wheeler-Sterling 
shot. If we were to fire one or more Wheeler-Sterling 
shots at our plates, instead of keeping entirely to Holtzer, 
we should learn a great deal both as to the relative 
powers of shot and of the plates tested by such shot, 
both in the States and on the Continent. 

The mention of Krupp reminds us of a great improve- 
ment which we owe to him, for, as we noticed some months 
ago the new Krupp gas-hardening process used, we believe, 
with nickel steel, produced thick plates exhibiting a 
toughness which is extraordinary, and toughness is 
especially called for in thick plates. This needs a word 
or two of explanation, but it is easily made clear. We 
must suppose that the thickness of plate is proportioned 
to the attack to which we must expect it to be subjected. 
Thus, a 12in. plate is expected to have to meet the attack 
of a heavier gun than a 6in. plate, or at all events, where 
the 6in. will get one blow froma gun which over-matches 
it, the 12in. plate should not be thus overmatched, but 
capable of standing up against it in virtue of its greater 
thickness. Observe, however, that while this thickness 
provides against perforation, the width of the plate 
generally remains nearly the same as that of the 6in. 
Consequently, if we suppose, for the sake of simplicity, a 
6in. shot very nearly perforating a 6in. plate, and a 12in. 
shot similarly dealing with a 12in. plate, and that both 
plates are 6ft. wide, the former will only have the tendency 
to break across, produced by ‘a 6in. conical wedge, which 
is but one-twelfth of its breadth, while the latter will be 
acted on by a 12in. wedge, which is one-sixth of its breadth. 
and is therefore much more likely to be torn asunder. 
For the thick side armour of a line-of-battle ship, then, 
toughness is important, and this is found to be obtained in a 
high degree by Krupp’s process, as already testified by two 
of our Shefiield makers. We hear that steps may shortly 
be taken to test our thick armour systematically and 
regularly on supply, and we trust that we shall obtain 
results which may show what great things Sheffield can 
do in this way. 


CONDENSATION UNDER DIFFICULTIES. 
Ir is not generally known that the cost of water for 
steam engines very often represents a considerable pro- 
portion of the whole sum expended annually in the pro- 
duction of power. Water is obtained from town mains 
to feed the boilers, and the cost may easily run up to 
three or four thousand pounds a year. By the aid of a 
surface condenser this loss would be avoided. But, 
unfortunately, when town water is used for feed there is 
none available for condensation. It is the electrical 
engineer who suffers most. The cotton spinner or manu- 
facturer has generally been able to select a site for his 
mill where water was to be had from some natural 
source ; but the electric light installation has to be erected 
where it is possible, not where it is convenient. A book 
might be written on the subject, which is far too large 
for full discussion here. It is admissible, however, to 
say that very large sums indeed have been spent to obtain 
water, and without success. One electric lighting com- 
pany, for instance, tried to utilise the Thames for condens- 
ing purposes, and spent large sums on pumps and plant. 
The fact that white steam may be seen issuing from the 
great circularchimneys in Southwarkany day and every day 
is good evidence that the condensing plant is not a success. 
So far it has been found impossible to use tidal waters. 
They are so charged with mud and silt that they block up 
the surface condensersin avery short time. The difficulties 
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indeed, seem to be insurmountable. Nothing is apparently 
easier than to run out a main to some point below 
low water, and to pump what is required through this. 
But the water is always too foul for use in a surface con- 
denser, and it cannot be used in a jet condenser—at least 
to save feed-water. But, besides this, there is the almost 
insuperable objection that the main must not only 
be carried out to a point beyond low water, but must be 
sunk in the bottom of the river to such a depth that it 
cannot be reached by the anchors of vessels passing 
up and down stream. Supposing that the cost of doing 
this is incurred, and the suction pipe ready to be sunk, 
what is to be the form and position of the end of the 
pipe through which the water will be drawn? It is 
enough simply to ask this question to condemn the 
system. 

Roughly speaking, under ordinary circumstances, for 
every pound of feed-water pumped into the boiler 30 Ib. 
of new water must pass through the condenser. Is it pos- 
sible to reduce this latter quantity ? The reply is in the 
affirmative. Three methods are available. It is evident 
that the same water could be used over and over again if 
it could be cooled. Accordingly we find in connection 
with many mills a cooling pond, always as large and as 
shallow as possible. The discharge from the air pump 
enters the pond at the further end, so that the water has 
to work its way gradually back to the injection inlet. It 
is cooled on the way mainly by evaporation; various 
devices being employed to hasten the lowering of tempera- 
ture. The water from the hot well is made to circulate 
back and forwards in open channels. It is caused to fall 
in a cascade into the pond. It is made to pass through a 
species of Barker’s mill, which scatters it in the air. It 
is caused to pass through a gigantic colander, or to fall 
on the revolving floats of a wheel, which scatters it in 
much the same way that the spraying wheels of the 
metropolitan watering carts do. All these plans are 
more or less effective, but they all require the cooling 
pond, or, in other words, they take up a great deal of 
horizontal space. 

The second method saves horizontal space and occupies 
vertical space instead. The water is pumped up to the 
top of a tall tower, from which it is allowed to fall in fine 
streams. A very good example of this class of condenser 
was illustrated on page 366 of our sixty-seventh volume. 
We refer to the Popp Company’s compressed air installation 
at Bellville, near Paris. I’ascines or bundles of brushwood 
are worked into a great stack, supported by a skeleton of 
wrought iron. The condensing water to be cooled is 
pumped up to the top of this and distributed by means of 
perforated pipes over the top of the brushwood, through 
which it percolates in fine streams, and is finally collected 
in a tank below, ready for use over again. There is a con- 
tinuous loss of water by evaporation under all these 
systems. The amount varies, and we are not aware of 
the existence of any very trustworthy data to show 
what the loss is. There is reason to believe, however, 
that it is about equal in amount to the feed-water; the 
advantage gained therefore is the vacuum, and there is 
no saving in feed-water. There may, however, be a 
saving in the price of feed-water, because water quite 
unfit for boiler feed may be available for condensing. 
If a condenser was not used the town’s water would 
have to be purchased. This item of expense is avoided 
by employing a surface condenser, and lowering the 
temperature of the condensing water in any of the ways 
we have named. The cost of such a plant is not very 
great, and when space can be had the results are fairly 
satisfactory, especially in winter, which is just the time 
when the greatest demands are made for power at 
electric light stations. 

The third method depends for its operation on a different 
principle. No attempt is made to cool a large body of 
condensing water. A surface condenser is employed, and 
that is cooled either without water or with a small 
quantity of water. The first method is only available on 
a small scale, and has already been adopted to save water, 
or to prevent the escape of steam, no attempt being 
made to get a vacuum, which requires a low temperature. 
A good example of the first method is to be found in the 
air surface condensers lying on the tops of the “cabs” 
which enclose the locomotives used on street tramways. 
A specially good form of this type of condenser was used 
on the Birmingham tramways several years ago. It was 
made by Messrs. Burrell, of Thetford, and consisted of a 
set of annular tubes. The air passed inside as well as 
out, and the steam to be condensed flowed through the 
narrow space between the two tubes. The movement 
of the car through the atmosphere caused a sufficient 
flow of air through the condenser. The most popular 
method, however, of working is to supply a small quantity 
of water, and distribute this over the tubes. The con- 
denser generally consists of a number of horizontal iron 
tubes 4in. or 5in. in diameter, through which the steam 
passes. Over the tubes outside is sprinkled water, by the 
aid of perforated pipes or “‘ spargers.” The whole struc- 
ture is usually erected on the top of the mill or factory, 
where it is open to the winds. The rapid evaporation of 
tie water from the outer surface of the pipes cools them, 
and condenses the steam inside. These condensers have 
been known by various names; they are generally called 
in the present day evaporative condensers. - 

It is obvious, however, that apparatus of this kind is 
largely dependent on the weather for its efficiency. We 
have seen one on a close sultry day enveloped in a cloud 
of steam, which slowly drifted away. The vacuum did 
not exceed afew inches. The same condenser on a day 
when a stiff north wind was blowing and the thermo- 
meter below the freezing point, was giving 24in. of 
vacuum without the least trouble. In order to get over 
this objection, several firms have of late years turned 
their attention to the production of an evaporative con- 
denser which shall be largely if not entirely independent 
of the weather. We illustrate one such condenser on 
another page. It will be seen that, instead of depending 
on the wind for its efficiency, it depends on a fan; and 





Messrs. Fraser have adopted a very ingenious method of 





keeping the whole surface of each tube wet. We have so 
fully described the condenser that we need say nothing 
more concerning it here. 

It is a matter of some curiosity that so little has been 
done hitherto in adopting condensing plant of this or 
some cognate construction. The advantages to be 
secured are, or ought to be, very obvious. The gain to 
be had by condensing to a fair vacuum is very considerable, 
particularly with triple-expansion engines. The gain to 
be had by taking the pressure of the atmosphere off the 
low-pressure cylinder isso great that it is well worth 
buying at a considerable price. Let us take, for instance, 
a low-pressure cylinder 30in. in diameter and 24in. stroke, 
making 300 strokes per minute. The piston speed is 
600ft. per minute, and the area of the piston 706 square 
inches. Thus each pound of effective pressure on the 
piston represents 13-horse power nearly ; and a vacuum in 
the cylinder of but 20in. would represent 130 indicated 
horse-power gained, besides the great saving which might 
in many cases be effected in the cost of feed-water. As 
far as we can gather, condensing under difficulties has 
not been tried as often as it should be, because steam 
users have not been certain that the gain would be worth 
the outlay. The cost of the necessary plant is some- 
what high, or, at all events, it has been high hitherto. 
Makers of it have not shown much fertility of resource, 
nor have theydone as much as they could to make things 
easy for the steam user. Their condensers have been 
inconvenient to fit, and often much too heavy. We have 
met with a case where the steam user could not risk 
placing several tons on the top of his mill. We believe 
that if makers of evaporative condensers would bestir 
themselves, and show that they really can get a good 
vacuum under difficulties with very little water, they 
could soon find numerous purchasers. The electric light 
engineers would, we are sure, receive with open arms 
anyone who was prepared to convince them that steam 
could be condensed for a moderate outlay and a nominal 
annual expenditure. 
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THE FRENCH NAVAL PROGRAMME, 


WHENEVER the French Government has asked the Chamber 
of Deputies to vote fresh naval credits it has always invoked 
the plea of self-defence, and pointed out the activity prevail- 
ing in other countries as a direct menace to the security of 
France. On the present occasion it has brought forward the 
same excuse, and in presenting the new project of law for 
further credits, the Minister of the Marine, Admiral Besnard, 
alluded to the “ resolute task ’’ being undertaken by all the 
other nations, “ great and small, rich and poor,” entirely 
ignoring that only the other day the Reichstag rejected a 
demand for new credits, and that the ‘‘small and poor” 
nations can never be a danger to our neighbours across the 
Channel. This sophistry was never intended, however, to be 
taken seriously by the Chamber of Deputies, which has for 
years past committed itself to a strong naval programme on 
the lines laid down by M. Barbey in 1891. The real cause of 
the demand for extra credits lies in the fact that, so far, 
this programme has only been partly carried out. During 
the first two years all the arsenals were in a feverish state of 
activity, when the expenditure so greatly exceeded the sums 
annually voted that a pause became necessary. Most of the 
battleships cost considerably more than had been estimated, and 
then an enormous amount was swallowed up in repairs and 
modifications to render the vessels seaworthy. Thus a great 
many of the ships that ought now to be taking in their arma- 
ments exist merely on paper. The Barbey programme was 
acknowledged by the authorities as providing for the construc- 
tion of quite sufficient vessels to keep pace with foreign naval 
development during the ensuing ten years, but the difficulty lies 
in turning them out within the period stipulated, and as the 
estimates for the construction of many of the ships continue 
to be exceeded, the difficulty, of course, becomes more and 
more serious. In this emergency the Superior Council of the 
Marine has decided upon appealing once more to the pockets 
of the ratepayers and the patriotic feelings of the 
Deputies. It was reported in December last that it 
intended to submit a programme for the construction 
of 220 new unities, that is to say, six battleships, 
twenty-two cruisers, seven avisos or gunboats for coast 
service, thirty-five aviso torpedo-boats or destroyers, and 
150 torpedo boats for coast defence and the high seas. The 
construction of these vessels was to be extended over a 
period of eight years, and to cost 800,000,000f. The Council, 
however, has not asked the Chamber to decide upon the 
whole of this programme. It is asking instead for a supple- 
mentary credit of 80,000,000f., of which 8,468,727f. is to be 
included in the present Budget, to permit of the putting in 
hand of one battleship of about 12,000 tons, two armoured 
cruisers of 7500 tons, two coast defence cruisers of 2500 tons, 
four torpedo destroyers of 300 tons, and nine torpedo boats 
for coast service of 85 tons. All these vessels are to be 
completed by the year 1902. The proposal was referred, 
without any important discussion, to the Commission of the 
Marine. Although there is no doubt that this extra credit 
will be voted, there is some ground for believing that advan- 
tage will be taken during the course of the debate to criticise 
the methods of the Superior Council of the Marine. Accord- 
ing to experts, the system at present adopted of constructing 
a few vessels at a time, instead of getting the programme out 
of hand as speedily as possible, is ruinous to the efficiency of 
the French Navy. By spreading the building of the ships 
over a long period there is a temptation to alter the plans of 
the vessels, with the result that a considerable number of 
different types is evolved. In several cases of late, battle- 
ships have even been modified in course of construction, and 
this has not only entailed enormous expense, but in nearly 
all cases the alterations have been found prejudicial to the 
stability of the ships. While the English Navy has only 
nine different types, the French has no less than twenty- 
three ; and it is pointed out that if things continue as they 
are now it will not be long before every new vessel in the 
French Navy will be a distinct type of itself. This destroys 
the homogeneity of the fleet, and at the same time increases 
the co3t and time spent in building vessels, so that it will 
not be surprising if, in the coming debate, exception were 
taken to the policy that is being adopted by the authorities. 


STEEL AND PIG IRON OUTPUT. 


Tue issue by the British Iron Trade Association of infor- 
mation relating to the manufacture of Bessemer steel in this 
country last year, following upon earlier returns regarding 








the"output of open-h aeceetapa. 
e output of open-hearth’steel, enables a idea’ 
be formed of our position” as a steel-produoiny fy co8t0 
1896 ; and a flattering tale it is. Taking the two great pe, 
cesses together, it appears that our total production last Le 
was in round figures about 4,000,000 tons. Of this Z — 
nearly one-half, or, to be more exact, 1,815,842 tons conslatel 
of Bessemer ingots, and the rest of open-hearth material 
Although our output of Bessemer ingots is not half th pr 
America, which in 1896 aggregated as much as our Rese: : 
and open-hearth production combined, and in 1895 was es 
ten thousand tons short of the wonderful performance. 
5,000,000 tons, yet as producers of Siemens steel we to ‘hy 
world, No other country can show an output of over 2 000 000 
tons of Siemens steel in a single year. It is to our ma r ~y 
cent resources in the matter of shipbuilding on the Clyde 
and on the North-East Coast, and at Barrow and Bella : 
that this output is mainly due, and there is little indication 
yet of much serious rivalry from any other country in ihe 
connection. Our Bessemer rail production last year is sho . 
by the British Iron Trade Association to have amounted ta 
817,476 tons, as against 604,338 tons in 1895, and 598,530 to 
in 1894. The total output of rails in the United States Pm 
year was 1,103,000 tons, and in the year before 1,267,000 pes 
This was an excess over the British production of 285, 594 
tons for 1896, and 662,662 tons for 1895. When, however 
the immense difference in size between the two countries i : 
taken into account, and the fact that America is sti]] building 
bridges and railways, while in England we have neasie 
finished, we do not consider that there is anything in then 
figures for British steel makers to trouble about. Menaoene 
we have shown that in steel for shipbuilding we are un. 
approached. In pig iron, too, England is once more ahead 
of America, our production last year amounting to the 
splendid aggregate of 8,563,200 tons. This was an advance 
of 667,534 tons, or 8 per cent., on the previous year’s total 
It was also nearly 70,000 tons more than the previous maxi. 
mum output—1882. It is worthy of note that the Cleveland 
district alone contributed 3,170,000 tons towards the 1996 
aggregate, or more than a quarter of a million tons in excesg 
of her output for 1895. Smelters, we are told, were consider. 
ably hampered last year by the inadequate supply of oreg 
from Spain and other countries. Had the available supply 
been larger, the output of pig iron would probably have been 
still further increased. 
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By Francis B. Crocker, E.M , Ph. D, 


Electric Lighting. 
London: I. and F, N, 


New York: D. Van Nostrand. 

Spon. 1896. 

Tuts is the first volume of a comprehensive work upon 
electric lighting, and deals with the subject of ‘The 
Generating Plant.” Mr. Crocker is well known as Pro. 
fessor of electrical engineering in Columbia University, 
and, as Vice-President of the American Inhstitute of 
Electrical Engineers he is well aware that there are 
many excellent books dealing with special branches of the 
subject, such as the dynamo, transformer, and electrical 
distribution, but none of these cover the subject of electric 
lighting as a whole, or what may be termed electric 
light engineering, and he thinks that now the appa- 
ratus and methods have become so well standardised, 
that it is quite possible to write such a work. The treat- 
ment of the subject is upon natural lines ; first comes an 
introductory part, and afterwards the building ; boilers, 
engines, dynamos, and distribution plant are dealt with 
in the order named. 

In reading American works one usually feels that 
details as to price are not readily capable of comparison 
with British figures, for the reason that the costs of coal, 
gas, wages, «c., are rarely stated ; and we are agreeably 
surprised to find that this point has received attention in 
the present work. In his introduction, speaking of the 
relative cost of electricity produced in a private plant and 
bought from a central station, the author says, ‘“ Even if 
the electric light be charged with its share of all expenses, 
it can be produced for 0°2 to 0°25 cent per lamp hour pro- 
vided the average load is at least 400 or 500 lamps.” 
These figures in British measures are 55 watt hours for 
01d. to 0:125d., or one Board of Trade unit for 1°8d. to 
2:27d., which accords fairly well with British practice. 
After a short historical sketch and a chapter on the units 
of measurement, the author discusses the classification 
and selection of electric lighting systems, and deals with 
the question of choice of systems in a very broad manner, 
pointing out that the price of the stock of the companies 
operating low-pressure systems is considerably higher 
than that of companies operating alternating systems. 
In the chapter on “The Location of Electric Light 
Stations,” the author alludes to the great number of 
points which require consideration. In the description 
of buildings the reader should carefully note that the 
United States brick measures 8}in. by din. by 2in., 
otherwise some of the dimensions given will appear very 
strange. 

When dealing with the subject of prime movers the 
author refers to the higher efficiency obtained in the gas 
engine than in the steam engine, and then notes the fact 
that the thermo-electric battery has a very low efficiency 
of about 1to2 percent. The chapter is of great interest, 
and gives rise to thought in reminding the reader that 
the efficiency of an animal is considerably higher than 
that of the best steam engine, and the light-producing 
efficiency of the glow-worm is vastly superior to that o 
any artificial light. a 

In Chapter IX. ‘“‘ Fuels and Boilers for Electric Light 
Work” are dealt with. The author considers that 
mechanical stokers are not desirable for electric light 
work, and also saysthat automatic damper regulators are 
quite commonly used in electric light stations, and usually 
give satisfaction. We cannot say that we know of these 
being used in this country. A number of water-tube 
boilers are described, but neither the Lancashire nor the 
marine type are alluded to, presumably because they are 
not used for the purpose in the United States. Referring 
to scale, it is stated that if oil be used it should 
only be the best kerosene. It is strange how practice 
varies, the great endeavour of most engineers here being 
to keep oil out of the boilers at all costs. 








AprRIL 9, 1897. 


THE ENGINEER 





371 








o condensation in steam pipes, the author 
llows that the usual practice of making the steam pipe 
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With regard t 


fall towards the engine is good, but recommends as much 
ce tter the plan of running a small pipe below the main 
e yipe, having vertical connections to the latter at 
ese tntervals, with a fall towards the boiler. This to 
tee English mind seems a strange system. In dealing 
with the governing of steam engines, Mr. Crocker con- 
Judes that wire-drawing, and consequent superheating of 
steam with the throttle valve type of governor, makes it 
simon as efficient as the automatic cut-off gear, for the 
latter causes trouble in condensation in the cylinder. 
With regard to cast iron fly-wheels, he considers that 
the tangential velocity of the rim should not exceed 100ft. 
nd, and the tensile stress should not exceed 
1000 lb. per square inch. In considering the relative 
sive of the units employed, the author thinks that they 
may be so selected as to permit of each engine never 
working below 60 per cent, or above 125 per cent. of its 
normal output. He points out that cut-off gears are usually 
employed in the U.S.A., while throttle governors are 
common in Europe. : : 

One very good feature in the work is that a short 
bibliography is given at the end of each chapter, which 
should be very useful. For example, in describing wind- 
mills, a reference to the description of the windmill plant 
of Mr. Brush is given, but the author is of opinion that a 
vag or oil engine is much to be preferred. In discussing 
the methods of connecting dynamo and engine, belt driv- 
ing is recommended, as this allows the best and most 
economical speed to be chosen for both engine and dynamo. 
Mr. Crocker says the ordinary rule is that a “ single” 
belt will transmit one horse-power for each inch in 
width at a speed of 1000ft. per minute. This appears to us 
alow estimate of the power. Useful details are given 
about rope driving. ; : 

In dealing with the subject of gearing, surprise is ex- 
pressed that it is not used to connect the engine and 
dnamo, seeing that it is employed so successfully in 
electric tramears. There is 1 most commendable lack of 
what we may call ‘ price-list illustrations,” and the cuts 
given are necessary for explaining the text. Chapter XIX. 
is very useful, as it describes the practical management 
of dynamos, accumulators, &c., and we heartily commend 
the work as a thoroughly practical treatise, and shall 
look forward to the issue of the second part. 
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Technical Education: Application of Funds by Local Au- 

thorities. London: Eyre and Spottiswoode. 1s. 6d. 1897. 
Tus is a bulky Blue-book printed by the order of the 
House of Commons, and contains the statements of ex- 
penditure of the various counties, boroughs, &c., in the 
United Kingdom on Technical Education. ‘‘ The return 
shows the amount spent on technical education by local 
authorities in the United Kingdom—with the exception 
of eight, which have no return—during the year 1894-95, 
together with the estimated expenditure for the year 
1895-96. Particulars are also given of the amounts raised 
by loan on the security of the local rate under the Tech- 
nical Instruction Act, 1889—mainly for the erection of 
science, art, and technical schools. Of the eight smaller 
authorities which have failed to furnish any information, 
only one or two—in Scotland—are believed to have applied 
any money to educational purposes during the two years 
in question.” The total amount expended on technical 
education in England during the year 1894-95 was 
£660,506 odd; in Wales and Monmouth, exclusive of the 
amount—estimated at £42,861—to be devoted annually 
to intermediate and technical education under the Welsh 
Intermediate Education Act, 1889, was £36,766 odd; in 
Scotland it amounted to £36,366 odd, and in Ireland to 
£4169 odd, making a grand total of £737,809 odd. The 
estiinated grand total expenditure for 1895-96 is £793,506 
odd, the principal increase being in England, whilst 
Scotland shows a decrease. It is to be regretted 
that no account is given of the expenditure on par- 
ticular subjects, the total expenditure for each school 
or district only being supplied. It would also be 
satisfactory, in view of the large sums laid out, to 
have some kind of report of the efticiency of the 
education given from a monetary standpoint. For 
instance, it would be of interest to know whether the 
districts in which bee-keeping is taught show particular 
signs of prosperity on that account; or whether instruc- 
tion in vocal and instrumental music gives a fair pecuniary 
return for the outlay on it. There can be no objection at 
all to such subjects being taught ; butif the instruction in 
them ends only in giving—shall we say esthetic satis- 
faction to a few at the public expense, then the payment 
of such branches of education from this source should be 
reconsidered. A glance down the columns of subjects 
taught, as specified for different districts, offers many 
entertaining features. A notable point is that instruction 
in certain industries is given in districts to which those 
industries are peculiar. In such cases it would be very 
satisfactory to know if any advantage accrues to the 
students. We note that in several counties domestic 
and political economy are taught; in Sunderland County 
Borough, elocution; at Gloucester, housewifery; in 
Kent, the theory of music; in two or three places, 
citizenship; at Newcastle, musical drill; and in all 
places the modern languages. It would seem from this 
list that there is a considerable tendency to give a 
general in place of a technical education, and to make 
more of the parenthetical addition to the title—‘‘in- 
cluding art ”"—than surely can have been intended in the 
original scheme. We think that we are right in saying 
that the average person understands technical education 
to mean instruction in the branches of useful and com- 
mercial knowledge—not in abstract sciences and such 
other subjects as we have indicated above. 


A Handbook of Modern Explosives, By M. E1ssuur. London: 
Crosby Lockwood and Son. 1897. 


Tuts is a second edition of a book which to a certain 


class of readers has become almost a classic. It has in 
the absence of the author been “ seen through” the press 
by Mr. P. G. Sanford, the author of a valuable book on 
nitro-explosives. M. Eissler’s work has been considerably 
enlarged with a view to bringing it fully up to date, about 
one hundred pages of text, including an entirely new 
chapter on the practical application of nitro-gelatine and 
gelatine dynamite, and some fifty new figures have been 
added. For those who are not acquainted with the first 
edition we may say that the book aims at giving a history 
and general description of the manufacture of nearly all 
the explosives that have been invented, and it also affords 
practical rules for the use of explosives for industrial pur- 
poses. Very little information of any value on the use of 
explosives in ordnance is given, and, strangely enough, the 
name ‘‘ cordite” does not even appear in the index. ‘A 
Handbook of Modern Explosives” is a volume one is glad 
to have on account of the broadness of the field it covers, 
and of the general nature of its treatment, but it is well 
not to disguise from oneself that it is rather superficial. 





Coach-building. By JoHn Puivipson, M. Inst. M.E. Past- 
President Inst. British Carriage Manufacturers. Jondon: 
Geo. Bell and Sons. 1597. Demy 8vo., pp. 191. 6s. 


PERHAPS no person better qualified to write a text-book 
on the art and craft of coach-building could have been 
chosen than Mr. Philipson, whose experience as a manu- 
facturer in Newcastle has extended over forty-five years. 
Nevertheless, the author has summoned to his aid Mr. 
George N. Hooper, whom he regards as the main pillar 
of the industry, who has read and revised the proofs. 
Messrs. 8. C. L. Fuller, of Bath, and William Gilchrist, 
of Lancaster, have also contributed to the usefulness of 
the work, making a group of probably the highest 
authorities on the subject in thiscountry. In the preface 
Mr. Philipson, we are glad to observe, states that the 
book has not been written solely to enable students to 
pass a technological examination, but with the higher 
object of cultivating those other faculties which are as 
necessary as the manual dexterity acquired in the work- 
shop, if our work is to attain an ideal standard of 
excellence. Passing over the first chapter, devoted to 
the principles of carriage construction, the second will 
be read with particular interest. This chapter deals 
with the draught and suspension of carriages, and the 
different elements of force are described and illustrated 
by diagrams, rolling friction, axle friction, position of 
the load, point of draught, brakes and springs are here 
clearly and simply described. The two next chapters 
treat upon the draughtsmanship in the shops, and the 
timbers employed in the craft, while in Chapter V. Mr. 
Philipson explains the essential properties of the metals, 
iron and steel, which enter so largely into the building of 
coaches and carriages, and the trade marks of the different 
leading makersare illustrated. Among other headings into 
which the book is subdivided, the chapter on smithwork 
is both interesting and instructive, but we notice that 
the author falls into the error, which is only too common 
amongst engineers, of calling stresses “strains.” Alto- 
gether the book fulfils admirably the purpose for which 
it is intended, and is a valuable addition to the excellent 
series of technological handbooks published by Messrs. 
Bell and Sons, which are edited by Sir H. Trueman 
Wood. 


Handbook for Mechanical Engineers. By Henry Apams. 
Fourth edition. E. and F. N. Spon. 

Ir is unnecessary to do more than to call attention to 
the fact that the fourth edition of this work has appeared. 
When it was first produced we noticed it favourably, and 
find no cause now to alter the opinion we held then. It 
appears to be a book admirably suited to the require- 
ments of the busy man, the information which it con- 
tains being given concisely and yet clearly. The examina- 
tion papers at the end, however, strike an inharmonious 
note, suggesting that the book may be intended to find 
a secondary raison d’étre in the requirement of the class- 
room of an examination coach. It is emphatically not a 
book to learn engineering from, and as such should be 
shunned by the student, but it is a book which may well 
and appropriately be found on the desk of the educated 
engineer. 

SHORT NOTICES. 

Stanford's Map ef Central London on the Scale of Four Tnches to 
Oxe Mile. London: Edward Stanford. Price 33. 6d. This is an 
excellent map, and conveniently arranged for the pocket. Mr. 
Stanford’s work is too well known to call for further remark. 
Who’s Who, 1897. First year of new issue. Edited by Douglas 
Sladen, Forty-ninth year. London: Adam and Charles Black. 
1897. There is a vast amount of information in this guide, and, 
so far as we have checked it, we have not found many mistakes in 
it. The ‘‘ Biographies” are amusing, but weare not told, and we do 
not understand upon what principle the selections are made. Bat 
it is interesting to be told that A. B.’s ‘‘ recreation ” is ‘‘ reading ” ; 
that C, D, enjoys the country and its sports, &c, &c. 
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Edmunds, D.Sc., QC. Second edition by T. M. Stevens, D.C.L, 
London: Stevens and Sons, Limited. 1897. Price 32s, 

Annual Report of the Board a7 Regents of the Smithsonian Insti- 
tution, showing the Operations, Expenditures, and Condition of the 
Institution to July, 1894, Washington: Government Printing 
Office, 1896. 
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PHILIP JOHN 


WE announce with much regret the death of Mr. Philip 
John Messent, engineer to the River Tyne Commissioners, in 
London on Monday night, after a short illness. Mr. Messent’s 
name is best known in the profession by his labours in im- 
proving the navigation of the Tyne. Much of the rock 
dredging was heroic in character, and the methcd of work he 
adopted in his construction of the piers and of Shields 
Harbour were full of resource and originality. Mr. Messent 
expended some millions of money, and it is not too much to 
say that it was all spent to advantage. Mr. Messent was one 
of the veteran members of the Institute of Civil Engineers, 
having been elected on February 5th, 1861. He was born at 
Dover in 1830, and served his articles with Messrs. Walker, 
Burgess, and Cooper, of London. Before coming to the 
Tyne Mr. Messent was engaged in superintending the 
improvement works of Harwich Harbour and the’ construc- 
tion of Harwich Breakwater, the construction of the Dover- 
court Lighthouse, and of a large iron bridge across the river at 
Yarmouth. When with Messrs. Walker, Burgess, and Cooper 
he assisted in designing and estimating the cost of the Tyne 
piers, as designed by the firm named. In 1855 he assumed 
sole charge of the work, as representative of that firm. In 
1870 Mr. Messent was appointed to take sole charge of the 
river works, with the late Mr. J. F. Ure as consulting 
engineer ; and on the death of the latter gentleman, in 1882, 
he was appointed sole engineer to the Commissioners, a 
position which he has held since that date. He designed 
the mammoth crane for extending the masonry superstruc- 
ture of the piers without staging. He also designed the 
lighthouses on the South Groyne at the entrance to the 
Tyne, and on the North and South Pier Heads. Hig ser- 
vices were in great request as arbitrator or consultirg 
engineer. 


MESSENT. 








COAL, MACHINERY, &c., IN THE ARGENTINE 
REPUBLIC. 

ACCORDING to @ recently issued report by the British 
Consul at Buenos Ayres on the trade and agriculture of the 
Argentine Republic for 1895—retarded through delay in pub- 
lishing statistics—the total imports of coal in that year 
were 850,081 tons, an increase of 102,276 tons, or 13°68 per 
cent. over 1894. Owing to cheap freights from England the 
selling price towards the end of the year was 18s., but has 
since risen to £1 8s. per ton. The improved dock accommo- 
dation at Buenos Ayres and La Plata enables steamers to 
take in bunker coals very rapidly and in large quantities, 
which formerly would have to be put on board at Monte 
Video or other ports of call on the voyage to Europe. Con- 
tracts made to large manufacturing firms for future delivery 
here have been made at low prices, entailing heavy losses, so 
the business has not been profitable. 

The consumption of kerosine exclusively from the 
United States is from 700,000 to 750,000 boxes of 14 
gallons per annum. The price ranged from 93d. to 112d. 
per gallon. The Customs duty is 237d. per gallon. Agri- 
culture has been quite neglected, and steam threshing 
machines alone fell to 122, a decrease of 1200, or 90:7 
per cent. The same remark applies to reapers. Importers 
have been selling these articles at credit of from two 
to three years, and owners of crops cannot collect the 
proceeds of sales. So hard have importers been hit that a 
project of law was presented to Congress that machines when 
not paid for should be free from seizure for other debts, and 
steamship agents at home report an absence of inquiry for 
shipments for the coming season. This shows that imports 
were overdone, and the markets more than sufiiciently 
supplied. American mowers and reapers are preferred to 
English makes, as the latter are too heavy and expensive. 

Most articles of hardware have been in steady demand. 
As showing the competition of other nations with English 
manufacturers, it may be mentioned that Germany and 
Belgium have almost destroyed our trade in iron fencing, 
girders, and wire. In cutlery, hinges, locks, tools, and other 
branches of the hardware trade England holds her own as 
regards quality, but other nations supply inferior articles at 
lower prices. A leading house in this branch of trade was 
recently approached by the agent of a German manufac- 
turer with the view to supplying goods with English marks 
upon them, The firm, being of high repute and standing, 
very properly declined the offer. 

In piece goods German houses are creeping up and 
becoming more prominent every day. In looking into the 
causes of this, the most striking are their willingness to 
work for a small return, the careful study in every detail 
of any business they enter into, and the trouble they will 
take to secure even a small order. 

A most pernicious custom ixtroduced by German firms, 
and which the English have b:eu obliged to follow, is that 
of selling ‘‘ forward,” or for long dates. Formerly five 
months was the time allowed, and under exceptional circum- 
stances this was extended to six months, but to-day it is 
quite a common practice to allow nine and ten months, and 
even eleven or twelve months. 

The Madero Docks, situated in front of the city of Buenos 
Ayres, and constructed by British capital, show a consider- 
able increase, the number of vessels being 1046, with a 
tonnage of 2,494,763 tons, ncrease of 249 ships and 
565,036 tons, or 29°43 per cent. over 1894. This should prove 
satisfactory to English bondholders. 








THE trade of the consular district of La Rochelle, in 
France, for 1896, has been reported upon to the Foreign-office by 
Consul Warburton. (renerally speaking, he does not believe that 
under existing conditions there is any probability of a large in- 
crease in the sale of British-made goods in France. The twochief 
obstacles to any extension of our export trade to this country 
appear to be the prohibitive nature of the customs duties on most 
articles and the semi-retail nature of the demand for such goods 
as the rates do not actually prohibit. To give an instance of the 
former, in the case of cutlery the change from ad culorem duties 
to duties levied by weight has made a clean sweep of that trade 
in France, because British business was principally in the lower- 
priced goods, which weigh more than the finer grades, and by the 
present mode cf levying they at once become taxed with 50 instead 
of 15 per cent. of their value. Thus protected, the manufacturers 
of Thiers, the seat of the cheap cutlery production, have made 
imitations of the English article at rather lower prices than they 
can now be imported for; and though at first the quality was 

r, they have improved the make year by year, so much so that 
it is now doubtful if Sheffield can turn out as well-finished pocket 
knives at the same rates, 
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THE FRASER CONDENSER. 





THE condenser illustrated by 
accompanying engraving has been 
introduced by Messrs. John Fraser 
and Son, Millwall Boiler Works, to 
produce a vacuum in all types of 
steam engines in places where there 
is a difficulty in getting a water supply 
for ordinary condensers. It depends 
for its action on the rapid evaporation 
of a thin film of water when passing 
over the surface of brass tubes. The 
water is constantly circulated over the 
tubes by means of a small centrifugal 
or other pump, which delivers it into 
the upper tanks shown, and draws it 
from the bottom collecting tank, so 
that the water is constantly re-used. 

The evaporation is produced by 
passing a current of air rapidly past 
the tubes by means of a fan while 
the water is running down them; 
this produces a refrigerating action 
on the tube and wetted surfaces of the 
distributors, and results in one tube 
doing, it is claimed, as much as eight 
did with the older forms of condenser. 

















The water is kept in its correct 
position on the tubes by mesns of col- 
lectors and distributors, which con- 
tinually bring the water back again 
to the front surface of the tube; this 
overcoming the tendency of the air 
currents, which would keep it in a 
thick stream all at the back of the 
tube, where it would be of little use. 






































By the vertical movement of these 
distributors or scrapers any lime scale 
which forms on the tube is easily 
removed. This removal is assisted by 
temporarily stopping the fan and cir- 
culating pump, which allows the brass 
tubes to heat and expand; this ex- 
pansion cracks the scale, which the 
scrapers easily remove. The scrapers 

















are linked to each other by rods, and 
are worked up and down by hand. 
The scrapers are placed J2in. apart, 


because experience has shown that the water will run that AGRICULTURAL 


distance before being blown to the lee side of the tube. 

An automatic exhaust valve is fitted to every condenser, so 
arranged that it allows the steam to pass direct to the 
atmosphere directly the working of the condenser is stopped 
from any cause whatever, thereby preventing any damage to 
engines. 

Fig. 1 isa side view of the condenser; Fig. 2 is an end 
view; Fig. 3 isan enlarged view of one of the brass tubes, 
with its end boxes under the water container and expansion 
stand. The apparatus consists, it will be seen, of top steam 
receivers or headers connected to similarreceiversat the bottom 
by means of the vertical brass tubes. On each tube is placeda 
water distributor, as shown in Fig. 3. The tubes are fastened 
into the top tube plates by means of an ordinary expander, 
and pass through packed glands in the bottom plates the 
same as an ordinary surface condenser; this allows each 
tube to expand independently of its neighbour. The tubes 
are straight, any one tube can be easily removed, and the 
insides can be cleaned by removing the top covers. The 
whole of the joints are drowned—that is to say, covered by 
water—so that should a small leak occur the vacuum is not 
destroyed. Under ordinary conditions a vacuum of 24in. to 
25in, may, we understand, be obtained. 








Tue Corporation of Brighton have resolved to spend 
£12,000 on the protection of the Madeira-road foreshore. Several 
alternative schemes for improvement have occupied the attention 
of the Council, and that decided upon, according to the Contract 
Journal, embraces the widening of the roadway from the site of 
the Chain Pier to Royal-crescent from 40ft. to 60ft., and the 
erection of two groynes with breastworks of timber, 


Fig. 2 


IMPLEMENTS IN RUSSIA. 





ACCORDING to a recent report of the United States Consul at 
Odessa, the future of improved agricultural implements and 
machinery in Russia will be a great one, and the field is open 
to be won. Three countries, England, the United States, and 
Germany, practically furnish the agricultural implements and 
machines imported. Formerly England supplied the great 
bulk of the horse and steam power thrashing machines, 


engines, harvesters, mowers, ploughs, &c., but at present the | 


trade is confined almost exclusively tosteam power thrashing 
machines and engines. 
creasing yearly in harvesters and binders, mowers, horse- 
rakes, and a few other of the smaller agricultural implements. 
Occasionally steam thrashing outfits find a customer in 


Russia, but English machines have thus far held the field. | 


| Germany has increased its trade in agricultural implements 


very largely of recent years, and almost entirely at the | 


expense of England. The trade in horse-power thrashers, 
ploughs, and smaller agricultural implements of German 
make has greatly increased; in harvesters, binders, and 
mowers not so much; but still, the trade, owing to the 
energy displayed by German manufacturers and their agents, 
is steadily increasing. 

During the past five years American manufacturers of 
agricultural implements and machinery have taken the 
proper steps to secure for themselves a large share of the 
trade of this country. They have sent experienced men to 


| establish agencies, and they send yearly a large number of 


experts to set up new machines, and to look after 
the old ones. This action on the part of American manufac- 
turers has produced excellent results, and inspired confidence 


| among the farming population. The field in this direction 
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Fig. 3 


is scarcely more than touched, and nine-tenths of the country 
is still without modern agricultural machines and appliances, 
It is one thing to send elaborate catalogues and circulars to 
a Consul for distribution, and quite another, and the most 
important, to send a good business man with authority to 
do business and establish agencies. 

Manufactured articles of American make, such as locks, 
knives, pocket knives, revolvers, &c., are to be found in the 
shops here, but they are usually purchased from German 
travelling agents, whose Hamburg houses represent American 
firms. 

The quantity of Russian coal consumed is increasing 
yearly, but English coal is largely sold here at a profit. The 
lack of transportation facilities renders the general or ex- 
clusive use of Russian coal an impossibility. This condition 
will continue to exist until the railways and watercourses 
are sufficiently developed to bring cheap coal in necessary 
quantities to the consumer, 

Cheap labour largely interferes with the general use 0 
expensive machinery. The difficulties experienced by the 
peasant farmer in handling complicated machines, like the 
combined harvester and binder, has the same tendency. 
This objection will disappear, and there are signs indicating 
that a marked general improvement is taking place among 
the Russian masses, : 

In this country it is necessary, for doing business, to give 
long credit. This is attended with some risk, but with 
reasonable precaution on the part of the seller the risk is not 
any greater than that taken in other farming countries. 
The peasants are becoming the best customers for agricul- 
tural implements and machines, and the governing body of 
his commune is always ready to give the would-be pur- 
chaser’s standing, and advise whether he should be trusted 
or not. We may add to this report that no manufacturers 

| in the world give longer foreign credit than do English engi- 
neers, 








ForREIGN Burtt Yacuts AND AMeRICAN Customs.—We take 
the following important note from our contemporary the I weld =“ 
By a recent decision of the Supreme Court of the United States, 
foreign built yachts are declared not subject to duty under the 
| Tariff Law. The decision in question arose out of the case of Mr. 

F, W. Vanderbilt’s steam yacht Conqueror, which was purchased 
in England, and on arrival at New York, in August, 1890, 
was seized by Mr. T. Sloat Fassett, the collector of the port, on 
the refusal of her owner to pay the duty demanded. Mr, V ander- 
bilt’s action proved to be fully justified, for the District Court 
found that the vessel was not dutiable, and, furthermore, that 
| the owner was entitled to recover about 20,000 dols. from the 
| collector, 15,000 dols. of which was in the nature of demurrage, or 
| damages, in the matter of the loss of profits for the five months 
| during which the vessel was detained. The Supreme Court has 


| not sustained the latter finding, but announces, through Justice 


Brown, its concurrence with the view regarding the non-dutiability 
of the yacht. This decision is of the utmost importance to 

achtsmen in the United States, who can now feel sure that, by 
eee pleasure craft built in foreign yards, or purchasing them 
abroad, they will not be confronted on their return to American 
ports with an enormous bill for Customs’ dues, Still there remains 
the protective law recently passed through Congress, which a 
quires the payment of tonnage dues each time a foreign built 
yacht, acquired or chartered by an American subsequently to a 
passage of the Act, enters an American port, and’ also requires ! 





to enter and clear like an ordinary merchant vessel. 
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RAILWAY MATTERS. 


Tux Unopposed Bill Committee of the House of Com- 
og on Friday last, passed a Bill reviving and extending the 
os for the construction of the underground electric railway 
pom Charing Cross to Hampstead, which was originally authorised 
by Parliament in 1893, ; 2 ee ) 
4 “Tramway Technical Exhibition” is to be held in 
Hamburg from the 5th to 9th August, under the auspices of the 
Verein Deutscher Strassenbahn und Kleinbahnverwaltungen. This 
society announces & general meeting to be held at the [’xhibition 
on the 6th and 7th August, 

Tun Light Railway Commissioners have refused the 
application of @ Birmingham syndicate to construct a line between 
Landudno and Colwyn Bay, being of opinion that sufficient con- 
sideration has not been given either to the details of the scheme 
or to the views of the pariiss affected. 

Tux record of train accidents in the United States in 
February last includes 44 collisions, 71 derailment, and two other 
accidents, giving @ total of 117. Out of the 14 collisions, the 
causes of 16 are unexplained ; and of the 71 derailments, the 
authorities have been unable to account for 26, 

Four systems of tramway traction are employed in 
the Netherlands, viz., steam, mixed (steam and horses), horses 
only, and electricity. According to the return for 1894 the mileages 
of these were as follows :—Steam only, 293-9 miles ; mixed (steam 
and horses), 228 miles; horses only, 124*9 miles; electricity, 
31 miles. 

Accorpin@ to the Rio de Janeiro correspondent of the 
Times, the shareholders of the Leopoldina Railway, by 5530 votes 
to 1775, accepted the proposals of the English creditors for trans- 
forming the concern into an English company. The minority 
threaten recourse to legal proceedings, but the best opinion sustains 
the action taken, The Government accepts £700,000 in deben- 
tures for the 25,000 contos which the company owes the Treasury. 
The settlement cffected is considered satisfactory. 

Tix directors of the London and North-Western Rail- 
way Company have under consideration the improvement of the 
service by their Holyhead route to and from Dublin and the 
interior of Ireland, and also to and from Belfast and the North 
of Ireland, vi@ Greenore, says the Ltat/way News. tis very pro- 
bable that such alterations will shortly be carried out as will 
enable third - class passengers to be conveyed by the mail and 
express trains, and that the special mail fares hitherto charged will 
be abolished. 

Tuk special committee ve tramways have expressed great 
atis‘act‘on at the plans and details of the proposed electric trams, 
which were prepared by Mr. Narpur, the Cardiff borough engineer. 
The lergth of single lines within the borough as —— would 
be about twelve miles, and those shown outside about ten miles. 
The extent of the present tram lines is 8°73 miles. In answer to 
the committee, Mr. Appelbee (electrical engineer) said there would 
be no difficulty in supply the current from the present generating 
station, but if they went in for the whole scheme it would be 
cheaper to construct a generating station on the eastern side of 
the town. 


Many of our readers will have had experience of the 
excessive railway fares charged in the Isle of Wight. Mr. Charles 
L. Conacher, the manager of the Isle of Wight Central and Fresh- 
water, Yarmouth, and Newport Railways, is doing his best to 
remove this cause for complaints. Five hundred miles for 10s. first, 
and 7s. 6d, second-class are now offered by the weekly season tickets, 
to be issued between April Ist and September 30th, at all stations 
on these railwavs, available to and from any station and by any 
train, thus affording practically continuous travel for seven days, 
The principal stations embraced by these tickets are Cowes, Yar- 
mouth, Ryde, Carisbrooke, Newport, Whippingham, Sandown, 
and Freshwater. Similar tickets are also issued at all stations in 
the Island—Ryde Esplanade and Vier Head excepted—available 
over the whole of the Island railways for 17s. 6d. and 13s. respec- 
tively. ‘These tickets have been specially introduced for tourists. 


Tux late chief engineer of the Lancashire and York- 
shire Railway Company, Mr. William Hunt, whose death we 
announced last week, was born at Banbury in January, 1843. He 
was educated at Bedford Commercial Schcol. In November, 1858, 
he was articled to Mr. H. D, Martin, who was then chief engineer 
of the East and West India Docks, London. After remaining at 
the docks about three years he went into the locomotive works of 
the North London Railway at Bow, where he worked, first in the 
shops and afterwards in the drawing-office, under Mr. William 
Robinson, since for some time mechanical engineer of the London 
and South-Western Railway. Following this, Mr. Hunt was 
engaged on the construction of new railways in the Isle of Wight, 
and then he became chief assistant to Mr. Jes Smith Burke, an engi- 
neer of considerable practice at Westminster. With Mr. Burke he 
remained eight years, engaged in laying out new lines of railway, 
and preparing parliamentary plans and estimates. In June, 1876, 
Mr. Hunt was appointed chief assistant-engineer of the Lancashire 
and Yorkshire Railway, and in September, 1882, he was promoted 
to be its chief engineer. Under his direction the company has 
carried out most extensive works, involving an expenditure of 
£8,000,000, ‘These include the doubling of the line from Sandhills 
to Liverpool, and the construction of the new Exchange Station at 
Liverpool ; the construction of the Pendleton and Hindley line, 
forming a new and direct Lancashire and Yorkshire route to Liver- 
pool ; the making of new goods and passenger stations at Bradford, 
and numerous widenings of the lines in the neighbourhood of 
Manchester. Although in delicate health for some time past, Mr. 
Hunt spent the last fortnight of his life in london, superintend- 
ing the passage of the Lancashire and Yorkshire Company’s Bill in 
Parliament through its Committee stage, returning home only on 
Friday of last week. 


Tue Forth Bridge Railway Company has _ been 
making an appeal to the House of Lords from a decision of the 
Second Division of the Court of Session in Scotland pronounced in 
an action instituted by the appeliants against the North British 
Railway Company for the purpose of having it ascertained which 
company was liable to pay the rates and taxes payable in respect 
of the Forth Bridge and Railway. The railway crossing the Forth 
by the Forth Bridge and the short lines connecting the railway 
with the lines of the North British Railway Company, extending 
in all to about four miles in Jength, were opened for traffic on 
March 4th, 1890, Since that date the respondents had in virtue 
of the provisions contained in the appellants’ Acts of Parliament 
worked the appellants’ railway, and had maintained and kept it, 
including the permanent way upon the Forth Bridge, in repair 
at their own expense, but the maintenance and upkeep of the 
structure of the Forth Bridge, and all parts thereof except the 
permanent way, had been entirely under the control of the appel- 
lants, and the bridge itself had been maintained and kept in 
repair by them at their own expense under the provisions of their 
Acts. Since the opening of the undertaking the appellants had 
paid in the way of rates and taxes in respect of it the sum of 
£19,843, which ‘they now sought to recover from the respondents, 
and they also asked for a declaration that respondents were bound 
to pay such rates and taxes in the future. The Court below 
‘decided in favour of the respondents on the ground that under 
the provisions of the various Acts the a pellants were liable to 
pay the rates and taxes in respect of their undertaking. ‘lhe 
appellants now sought to have the decision of the Court of 
‘Session reversed. At the conclusion of the arguments, which have 
extended over parts of several days, their Lordships affirmed the 


coco of the Court of Session, and dismissed the appeal, with 
Costs, | 


’ 








NOTES AND MEMORANDA. 
THE question of lighting by hydrogen gas has been 


considered in Prague, and decided in the negative, through con- 
siderations of relative costs, 


Tux University of St. Andrews has conferred the 
honorary degree of LL D. upon Prof, H. 8. Hele-Shaw, Professor 
of engineering in University College, Liverpool, 


AccorDING to a calculation worked out by the Revue 
Scientifique, the average proportion of paying load to total dis- 
placement of steamships in 1840 was only 10 per cent. That isthe 
hull, engines and fuel carried formed 90 per cent. of the weight of 
the vessel. In 1850 the paying load had peta to 26 per cent.; in 
1860, to 33 per cent.; in 1870, to 50 per cent. At the present 
time the Atlantic steamers show an average of 55 per cent. paying 
weight. 


Tue weekly return of births and deaths in London, 
and in thirty-two other great towns, issued by authority of the 
Registrar-General, states that the deaths registered last week in 
thirty-three great towns of England aud Wales corresponded to 
an annual rate of 18°3 per 1000 of their aggregate population, 
which is estimated at 10,992,524 persons in the middle of this year. 
West Ham and Croydonare at the bottom of the list with rates of 
126 and 12:9 per 1000, and Bolton and Burnley have the un- 
enviable figures of 348 and 27 per 1000 respectively. 


In the course of a lecture recently delivered before the 
Sheffield Society of Engineers and Metallurgists, by Mr. Thomas 
Andrews, F'.R.S., this speaker explained the various aspects of 
the loss of strength in iron and steel by reason of use. He has 
made exhaustive microscopical, chemical, and physical examina, 
tion of rails of known age and condition of service on railways- 
and has thus obtained much valuable information on the subject. 
In the course of his remarks, Mr. Andrews showed the difference 
between the loss of strength from mechanical abrasion and the 
deterioration of the ultimate crystalline structure of the metal 
under the fatigue of stress consequent on the presence of internal 
micro-flaws. He also demonstrated the effect of low tempera- 
ture in reducing the impact resistance of rails, the influences of 
corrosion, and the manner in which vibratory stress induced 
microscopic internal growing flaws in rails, 


Proressor lorBEs, who has just returned from Wady 
Halfa, expresses a highly favourable opinion with regard to the 
utilisation of the power of the cataracts for generating electricity, 
and considers the general circumstances of Egypt castgtheniie 
well adapted for its use as motive power, says a cablegram from 
the Cairo correspondent of the Times. Irrigation could be extended, 
as well as cheapened by the saving in cattle, and especially in 
coal, which becomes enormously dear in Upper Egypt owing to the 
expenses of transport from Alexandria. Professor Forbes con- 
siders that the cataract power would be available all the year 
round for working the railway, cotton ginning mills, sugar fac- 
tories, irrigation machines, &c., also that it could be supplied over 
distances of several hundred miles at a cost much below that of 
coal. Professor Forbes has just left for England, but will return 
in September to make a complete survey and present the Govern- 
ment with a project for utilising the electricity to be generated 
at the Nile cataracts. 


In May, 1895, Mr. W. E. Wilson read a preliminary paper 
before the Royal Society, in which he described the apparatus and 
results of his investigation of the effect of pressure in the surround- 
ing gas on the temperature of the crater of an electric arc. It may 
be remembered that the chief aim of the research was to deter- 
mine, if possible, whether the temperature of the crater in the 
positive carbon varies when the pressure in the surrounding gas is 
changed. In a more recent investigation, says Nuture, Messrs. 
Wilson and Fitzgerald give the results of further work on these 
points. These may be briefly summed up as follows:—That more 
evidence than they have obtained must be procured before they are 
able to affirm that either the temperature of the crater of the arc 
is raised or lowered by pressure, They, however, made some very 
concordant observations, which showed that the temperature was 
lowered with pressure, and in which at the time they could see no 
evidence of absorption by fog ; but then, at other times, there were 
undoubted cases of absorption. ‘‘ We certainly got no evidence 
that there is an appreciable increase of temperature.” The best 
observations, the authors further say ‘* were made with variations 
of pressure from 15 lb, up to 1001b. per square inch, and there 
seems very little evidence of much change of radiation with this 
change of from 1 up to between 6 and 7 atmospheres,” 


At the Royal Institution, on Friday night, Mr. C. T. 
Heycock, F.RS., gave a lecture on ‘‘ Metallic Alloys and the 
Theory of Solution.” He showed a number of experiments 
which established an analogy between the solution of a sub- 
stance such as sugar in water and the solution of metals in each 
other. Just as the freezing point of a solution of a salt in water 
was lower than that of pure water, so the freezing point of a 
solution of a metal, such as thallium, in mercury was lower than 
that of pure mercury. After proving that there was no essential 
difference between the two phenomena, he stated that the remark- 
able theory of Van t’Hoff, to the effect that a substance in dilute 
solution existed within the liquid in a state resembling a gas, 
afforded the best clue to the interpretation of the results. This 
contention was supported by means of a table proving that the 
results arrived at by experiment agreed with those predicted by 
the theory. He showed that a weak solution of permanganate of 
potash, when frozen, yielded at first oe but pure colourless 
ice, all the colour, and hence all the salt in solution, becoming con- 
centrated in the central unfrozen part. While seeking to establish 
that the same held true for the metals, Mr. Neville and himself 
had hit on a method which he believed to be one of importance, 
and which was shown that evening for the first time. Gold was 
very readily dissolved by metallic sodium, and if a solution of 
gold in sodium were allowed to solidify very slowly then sections 
cut from the solid alloy would appear perfectly uniform to the 
eye. 


Tue advantages of independent driving of machines in 
any shop—that is, without the use of the traditional long lines of 
shafting—are never so well appreciated as when figures are avail- 
able designed to show how much power is ordinarily used up in 
simply turning the shafting—in the friction of the transmission 
between driving and working points, A good many experiments 
have been made in the past to determine what this waste amounts 
to, and the results nearly always have indicated tremendous losses, 
relatively speaking, Still, one is not quite prepared for the 
figures given in a paper on the subject recently presented before 
the American Society of Mechanical Engineers by Professor C. H. 
Benjamin, According to Cussier’s Magazine, the trials of which 
they are the outcome were made at sixteen different establish- 
ments, with horse-power totals ranging from 8 to 400, and with 
percentages lost in friction from 14} to 80, the average friction 
loss amounting to over 55 per cent. These figures, it is proper to 
add, include, in every case, the friction of the engine itself, but 
even if a liberal deduction be made for this we have still a 
formidable reminder. What a fruitful field there is here for the 
electrical engineer! While small steam engines are used in some 
cases for driving single machines, and form a part of them, it is to 
the electric motor that we shall eventually be indebted for a wider 
application of the independent driving system. There are a few 
shops—models in their way—where this system is in use, and has 
been for several years, and year by year fresh proofs are given of 
its manifold advantages, In these shops machine tools of all kinds, 
travelling cranes, elevators, each has its own motor, big or little, 
and the line shaft, the countershaft, and the multitude of pulleys 
are, indeed, relics of a past régime. 








MISCELLANEA. 


Messrs. FLEMING AND FeEreuson, Limited, ship- 
builders and engineers, Paisley, launched from their yard on 
Wednesday the powerful screw tug steamer Valparaiso, built by 
them for the Chilian Government. 


Tue Rural District Council of Chapel-en-le-Frith have 
appointed Messrs. Stirling and Swann, Dublin, to prepare plans 
and specifications for the building of a new bridge over the river 
Noe at Town Head, Hope. For a bridge, 12ft. wide, the estimated 
cost is £382, 


A commitTEE of the House of Commons on Friday last 
passed the Bill promoted by the London County Council author- 
ising them to construct a subway under the Thames, commencing 
in Greenwich, near Brewhouse-lane, and terminating at Millwall, 
near the western boundary of the Island-gardens, Poplar. The 
time granted for the construction of this work is seven years. 


Wes have it on the authority of an American contem- 
porary that dwelling-houses are to be heated by electricity in 
Lewiston, Me, The power for generating the current is to te 
furnished by a waterfall at Turner, on the Androscoggin River. 
The projectors of the scheme say that they will be able to furnish 
power at less than 36 dols. per horse-power by the year, and 
that they can heat a ten-room house with 3-horse power the yeér 
round, 


Ow1ne to the Diamond Jubilee celebrations falling on 
the same day as that originally fixed for the opening of the imple- 
ment yard at the Royal Agricultural Society’s Show at Man- 
chester, it was decided at a meeting of the Society this week that 
a departure would have to be made from the usual arrangements 
this year, and that the implement section would open on 
Wednesday, June 23rd, the day on which the remainder of the 
show is thrown open. 


Tux Secretary of State for Foreign Affairs has received 
from her Majesty's Ambassador at Madrid a copy of a decree 
which appeared in the Madrid (Gazette of April Ist, containing the 
conditions under which tenders are invited for the lease of the 
salt works of Torrevieja and La Mata. The document, which is in 
Spanish, may be seen at the Commercial Department of the 
Foreign-office any day between the hours of eleven a.m. and 
six p.m. The tenders will be opened at Madrid on July 3rd, 
1897. 

AccorDINnG to a report contained in the Rhenish-West- 
phalian Gazette, the revenues of the German State Railways were 
for February of the present year:—Passenger traffic, M. 21,740,355 ; 
goods traffic, M. 74,233,114; plus against last year, M. 90,791 
passenger traffic ; M. 5,995,722 goods traffic. Revenues from 
April Ist, 1896, till end of February of present year were :—Pas- 
senger traffic, M. 305,319,124 ; goods traffic, M. 740,558,800 ; plus 
against the same period in previous year being, for passenger 
traffic, M. 16,716,201 ; for goods traffic, M 38,804,088. 


Azout thirty cases of mangoes and pineapples from 
Queensland have just been landed from the British India Com- 
pany’ss.s. Jumna. The fruit has been sent as presents to severe! 
persons of note, and some of it is being forwarded to Cimiez for the 
Queen. The fruit, which was landed in perfect condition, was 
preserved by means of a Linde refrigerating machine. The 
distinctive feature of this system is a continuous circulation of 
pure cold air, free from moisture, and as the voyage from 
Queensland is the most trying of all, it seems to have effectually 
solved the problem of the importation of fruit through the 
tropics. 


Accorpine to a Foreign-office report the Mexican 
imports through Tampico in 1895 were valued at £1,178,766, as 
against £578,142 in 1894. The exports increased from £2,673,515 
in 1894 to £3,894,213 in 1895. Though Tampico has become the 
chief port in the Republic as regards the amount of foreign ship- 
ping visiting the port and the quantity of goods imported, it is 
still behind Vera Cruz in the amount of import duties collected, 
the reason being that large quantities of merchandise entered at 
the former port are articles upon which little or no duty is paid, 
such as coal, coke, patent fuel, lumber, &c., while many of the 
more costly articles of commerce still find their way to the interior 
through Vera Cruz. 


In Manchester, as in most other cities and towns where 
municipal electric power has been installed, the control of the light 
has hitherto been entrusted to the Gas Committee of the Corpora- 
tion. This arrangement is now to be altered, for reasons which Mr, 
Alderman Gibson, chairman of the Gas Committee, has explained 
to a special meeting of the City Council. The electric undertak- 
ing, he stated, has expanded so Lagaly. and seems likely to expand 
at so much greater rate in the future, that it is considered desir- 
able to follow in Manchester the example set by Belfast, and to 
hand over the works to the supervision of a separate committee. 
Despite the enormous development of the 'electric undertaking, 
the demand for gas in Manchester is larger to-day than at any 
previous period in the history of the gasworks, 


THE breakdown of two large Westinghouse engines in 
the electric railway power-house in Omaha, Nebraska, some time 
ago, is described with dramatic effect in an American newspaper 
as follows :—‘‘ A crank pin in one of the engines broke, and in the 
other one of the pistons snapped. The belts flew off, and both 
engines began racing, and the liberated cylinder head was churn- 
ing up and down for a few seconds with the velocity of a cannon 
ball, until the end of the piston-rod came in contact with the side 
of the enclosed box in which the cranks work. These heavy cast- 
ings were instantly smashed to pieces, and chunks of iron were 
sent flying all over the works, Fortunately, no one was hurt. 
The snow at the time was seriously interfering with the movement 
of the trains, and the accidents to the engines were due to the 
extra strain put upon the machinery to move the trains,” 


A paPeR on “The Rating of Engineering Under- 
takings” was read at the last meeting of the Society of Engi- 
neers by Mr. P. Michael Faraday. The author pointed out the 
importance to engineers of a knowledge of the method in which 
the works under their control were assessed for the | pm of 
parochial rating. He stated that the fact that most of our large 
engineering undertakings, being owned and worked by public 
companies, were assessed upon the receipts and expenses a 
was not a transgression from the law providing that trade profits 
are not to be rated ; also, that when rating an undertaking ex- 
tending through many parishes, the assessment in any one parish 
must be fixed in accordance with the rental value of the heredita- 
ment in that parish, and not by ascertaining the value of the whole 
concern and then dividing it among the various parishes claiming 
a share according to the size of the property in those parishes. 


Tue exports of iron and steel to the United States 
during February last amounted to 11,759 tons. In comparing the 
total exports of British iron and steel products with those recorded 
for February, 1896, we find a decrease of more than 35°5 per cent. 
As has been noted for some months past, nearly all the items 
show lower figures in comparing the two months. Pig iron exports 
shows a decrease of about 79 per cent., while exports of bar iron 
fell away more than 62 per cent. Soft steel exports decreased 
46 per cent., and wire exports dropped over 76 per cent. During 
the month there were no exports of rails or scrap. An unusual 
feature is the increase in tin-plate figures for January, but black 
plates for tinning show a decrease of 83 per cent. Considering the 
total exports of British iron and steel products to the United 
States during the first two months of the present year, in compari- 
son with the figures recorded for the first two months of 1896, 
there is a decrease of more than 43 per cent, noticeable, 
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BARKER'S COMPOUND CRANK FOR CYCLES. 


Tux number of inventions which have been taken out for 
improvements in the driving mechanism of bicycles is legion. 
It would seem, however, that chain driving is able to resist | 
all attacks, and its popularity keeps on increasing. This 


being so, inventors have 


therefore, upwards of 26ft. for each revolution of the pedals. 
Mr. Barker claims that his invention enables a cyclist to 
use at least a 40 per cent. higher gearing without increas- 
ing the stroke of the pedals or the pressure on them ; 
while in the case of ladies’ machines the cranks may be 
shortened, and the distance between the pedals considerably 





recently turned their 
attention to devising 
some method by means 
of which the power 
applied by the connect- 
ing-rod, i.e, the rider’s 
leg, to the crank can be 
utilised more effectively. 
In most cases which 
have come to our notice 
this involves a fatal 
complication of moving 
parts with a correspond- 
ing increase of weight 
and friction, added to 
which —a still greater 
defect, from the rider’s 
point of view—has been 
the alteration of the 
circular path of the 
pedal to an excentric 
movement. It is not 
quite certain whether, 
after all, the circular 
path is the most pleas- 
ant that can be devised, 
and it seems within the 














range of possibility that 
a motion is yet to be 
found which combines 
a more effective use of 
the power at command, 
where it is chiefly required, with ease to the 


Fig. 
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rider. 
The bicycle illustrated in Fig. 1 on this page has had 
applied to it a new compound crank, the invention of Mr. 





WITH COMPOUND CRANK AND GEAR CASE 


reduced, instead of using a higher gearing. The 2sin. driving 
wheel is geared to 100in. by the ordinary Humber pattern 
chain running over a twenty-five-toothed sprocket wheel and 


Fig. 2. 
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Gerald Barker, of 1, Victoria-street, Westminster, who claims 
to have succeeded in producing the above-mentioned desirable 
combination. This machine is geared to 100in., and moves, 


length of the main cranks and the pitch diameter of the 
sun-and-planet wheels were 6gin. The axes of the pedals 
were 11%in. from the axes of the planet wheels, 


Fig.3 Pot | 











a seven-toothed hub ring. The sun-and- 
planet wheels merely control the relative 
positions of the main and secondary cranks. 
Figs. 2 and 3 show the details of this crank 
mechanism. It will be seen to consist of a 
sun wheel rigidly and concentrically attached 
to each side of the crank bracket, and a pair 
of hollow cranks resembling in shape the 
figure eight. One half of each crank en- 
closes a sun wheel, and the other (outer) 
half encloses a planet wheel, of the same 
size as the sun wheel, and engaging 
directly therewith. Each pedal is screwed 
into a planet wheel at a point midway 
between its centre and the pitch line of 
its teeth. In the bicycle under trial the 


Tt will bi nc. 
t will be seen in Figs. 2 and 3 that each er 

the apladia.ataghed tai. "This tpniie'ts hae ee 
each half is cut to the same skew, and they are brou he 
together in a bearing sleeve by means of a hollow tie a 
provided with a conical lock nut, the two halves form a va 
supported scarfed spindle. Keys and cotters are dispens d 
with, and an unusually wide crank bracket bearing is 2 
vided, the ball races being more than 44in. apart; aad ae 
chain line is brought within the bearings, while the over: 
hang of cranks and pedals is considerably reduced The 
‘ planet wheel bearings each consist of a single ball race f 
about 4}in. diameter, and the pedal pin makes its cireuit 
within this ball race. All the bearings are “ cup-adjusting,” 
and are provided with simple and efticient locking deview 
On roadster machines dust caps are fitted to the inner facog 
of the cranks, so that the sun-and-planet wheels are preree 
cased in; while should it be necessary to remove pedals 
casings, cranks, or planet wheels, the nuts and screws oe 
easily accessible. 

Wig. 4 is a diagram illustrating the crank movement. Tho 
secondary crank / represents an imaginary line drawn from 
the axis of the planet wheel to the axis of the pedal. The 
main crank / is here represented by a line drawn from the 
axis of the crank spindle to the axis of the planet wheel 
While the main crank / makes one forward revolution, the 
secondary crank k makes one additional forward revolution 
During the forward down stroke it will be seen that the pedal 
overtakes and passes the main crank, and that the latter 
resumes its lead during the upstroke at the back. If the 
pedal axis were at the pitch line of the planet wheel its path 
would be epicycloidal. If it were at the centre of the planot 
wheel its path would be circular; butas it is midway between 
the two, the figures of its path is epitrochoidal. In both 
drawings and diagrams the line of maximum and minimum 
leverage is shown to make an angle of 35 deg. with the hori. 
zontal. This angle may be readily varied by changing the 
engaging teeth of the sun-and-planet wheels. 

The black dots in Fig. 4 show the pedal pin at sixteen 
points in its path. Fig. 5 is a diagram showing the leverages 
at each of these sixteen points, the curve and the position of 
the black dots being identical in both diagrams. Let us 
assume that the point p, Fig. 5, is the axis of the screw of a 
bench vice, and that any one of the lines which pass through 
it represents a vice pin 12fin. long, with a ball at each end, 
If this pin be swung round so that the ball at one end travels 
in this epitrochoidal curve, it will be seen that the ball at the 
other end of the pin follows in precisely the same curve, In 
making one revolution the vice pin slides 6gin. inward and 
6gin. outward, making altogether a slide of 12in. in each 
revolution. When the pedal pin, Fig. 4, or the ball, Fig. 5 
travels either from A to B, Bb to C,C to D, or D to 's 
the crank spindle, Fig. 4, or the vice screw, Fig. 5, has 
been turned through a right angle. As the respective dis- 
tances between these points are the same in both diagrams, 
it is obvious that the turning moment is the same in both 
instances. It may also be mentioned that the sixteen equal 
arcs in the circle, Fig. 4, subtend at the crank spindle the 
same angle, 22 deg. 30 min., as the sixteen unequal arcs in 
the epitrochoidal curve, Fig. 5, subtend at the point ». The 
pedal axes are also always 12in. apart. In lig.4the distance 
travelled by the pedal from A to B is 14fin., while the dis. 
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tance travelled by the main crank end, from E to F, is 10in. 
If we take the pressure of the foot in hill climbing—when 
the rider is pulling at the handles—at 200 lb., then the rider 
applies 245 foot-pounds with the compound crank to turn the 
crank spindle through a right angle, as against 177 foot- 
pounds in the case of a simple 6gin. crank. 

It is clear, in Fig. 5, that the additional leverage is 
obtained in the down stroke without increased ‘‘ dead centre,’ 
and it has already been shown that the work done in Figs. 4 
and 5 is identically the same. The radial differences figured 
on the diagrams show the differences between the effective 
crank lengths in the case of this compound crank, and the 
simple 6gin. crank; in other words, the differences between 
the circle and the epitrochoidal curve. It will be seen that 
the gain in forward propulsion is obtained by robbing the 
rider of about one-half of his back pedalling power, and a 
good brake, therefore, is advisable. 

The foot motion is but slightly different from the circular 
motion now in vogue, and from personal experience we have 
found it pleasant. These compound cranks add somewhat to 
the weight of a bicycle, but the inventor claims that the 
power gained more than compensates for the added weight. 
The mechanism is certainly novel, interesting, and ingenious; 
and the results of speed trials made with racing machines to 
which it has been applied, will be watched with interest. 








Tur Gas Committee of the Corporation of Blackburn 
have decided, on the application recently made by a deputation of 
consumers of electricity, for a reduction in the rate of charges. 
Hitherto the price has been 6d, per unit for the first two hours, 
and 8d. afterwards ; the charges being based upon a daily average 
taken at stated periods from the consumers’ meters, The com- 
mittee decided to reduce the terms, and from July Ist next to 
charge 6d. per unit for the first hour, and 3d. per unit for the 
second and subsequent hours’ consumption. Thus, many con- 





sumers whose average has not hitherto entitled them to a rebate 
will now earn concession, 
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IMPROVED SELF-ACTING PIPE CUTTER. 





, accompanying engravings, Figs. 1, 2, and 3, represent 

Ko re ms ye cutter which is made by Mr. William F. 
Richmond, of Shellness, Herne Hill, London, and Longton 
Ironworks, Staffordshire. 


Fig. 1 shows the cutter chain | This conduit is of wooden stave pipe, patent 


masonry. Its site is on a Government timber reservation, and 
when completed it will store 22,000,000,000 gallons of water. It 
| will be built by day labour, and its outlet will be a 500ft. tunnel, 
| which is now being driven. This will permit of the water being 
| discharged into the present river course, down which it will flow 
for a distance of 27 miles to the intake of the present conduit. 
by Mr. C. P. 


opened to take in a pipe, and Figs. 2 and 3 show the cutter | Allen, the engineer of the water company. The pipe is laid about 


operating on @ small and large diameter pipe respectively. 
The operation of this tool will be readily understood from the 
engravings. Amongst the advantages claimed for it are that 
it requires only a very small stroke, as the cutting discs in 
the chain follow each other closely, and it cau thus be used 


Fig. 1 


ito 





advantageously in a trench or other confined space; added 
to this there are no loose parts, and one cutter will treat 
equally well pipes ranging widely in diameter. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Electric tramways with underground conductors.—The successful 
operation of the underground conduit system for the electric rail- 
ways or tramways on Lonox-avenue and Lexington-avenue, New 
York, has led to the adoption of this system to replace horse 
traction on five other lines, aggregating about fifty miles. The 
conduit is of concrete, circular in form, 17in. diameter, with an 
opening 5in. wide and 7in. high extending to the street surface, 
where the steel slot rails reduce the width opening to jin. Cast 
iron yokes 5ft. apart support the slot rails and the track rails, the | 
latter being 107 Ib. rails, 9in. high, with grooved heads, To each 
yoke are attached two porcelain insulators, which hang down into 
the conduit and carry the conductors. These conductors are of 
T shape, laid on their sides, so that the heads are opposite one 
another, and 6in. apart horizontally. The feeder cables are tapped 
to the conductors at intervals of 500ft. to 1000ft. The conduit is 
drained by pipe connections to the sewers, and the faces of the | 
conductors are cleaned of ice or dirt by brushes attached to the | 
car trolley frame or ‘‘ plough.” This plough consists of a fiat 
plate attached to the car, and extending down into the conduit 
to about l5in. below the street surface. At the lower end are two | 
hinged wings, one on either side, and these are forced apart by | 
springs so as to be held in contact .with the conductors. From 
the wings wires are led to the motors on the car. The current | 
from the supply conductor passes through the contact piece or | 


wing, up the wire to the motor, through the motor, down a wire to | 
the other contact piece, and thence to the conductor for the return | 
current. Work on these new lines will be commenced in the 
spring. 

New York Harbour.—A ry » sum of money was spent a few 
ears ago in improving and deepening the ship channel in the 
ower bay to improve the deep-water entrance to the harbour. 
Since then, however, the average draught and tonnage of steamers 
entering this port have increased materially. There is now a ship 
channel 1000ft. wide and 30ft. deep at low water, but the average | 
draught of outgoing steamers is about 27ft., while some steamers 
have a draught of 30ft. 6in. As there should be at least 3ft. of water 
below the keels, it is evident that a 35ft. channel is required, and 
that a greater width than 1000ft. is desirable, on account of the 

increase in the longth of steamers. A report has been made to | 
the Secretary of War by Colonel Gillespie, U.S.A., the engineer in 





| the installation of the 


| 50ft. below the hydraulic grade lines so as to ensure its always 
| being full, and under pressure, thus keeping the staves saturated. 
The staves are of redwood and pine, and the number of steel 
| bands per 100ft. of pipe is proportioned to the pressure. The 
conduit is in many places close to the surface, as frost only pene- 
trates from 18in, to 24in., following the contour of the ground 
and keeping mainly alongside the 
ub'ic roads, whi'e in one place it is 
aid under the bed of w stream. 
Where the location was such that if 
laid near the surface the conduit 
would be above the hydraulic grade 
line the ground is tunnelled, the 
tunnel being lined with concrete, 
well rammed, finished smooth, and 
then painted with a thin coat of neat 
cement, The ends of the pipe con- 
duit enter the tunnel and are covered 
with concrete and — banded, 
so that the staves swell against the 
solid concrete when wet, and thus 
there is no leakage at the joints. 
The frictional resistance of the water 
in the tunnel is considerably greater 
than in the wooden pipe, and this, of 
course, reduces the capacity. When 
this work was planned the question 
of capacity was given a thorough 
investigation, and from the limited 
information available it was decided 
to have 38in. tunnels on the 34in. 
pipe. Experience has proved that 
this is not enough, the water back- 
ing up at the tunnel, and it has been 
found that the diameter of the 
tunnels should have been 4lin, On 
the 30in, wood pipe line the tunnels 
are 36in, diameter, and this is about 
the right size, as there is no backing 
up of the water. 

Gas engines for pumping. — At 
several water-supply stations for rail- 
way locomotives, gas engines are 
now being used to run the pumps. 
One great point in favour of these 
engines is the low cost of mainten- 
ance and operation, and another 
is that of space occupied. The 
gas engine requires a lower grade of 
attention than the steam engine for 
the reason that it is more difficult to 
get the machine out of gear, or to 
blow it up. Some plants have been 
equipped with a float in the tank for controlling the engine. The 
float is adjusted so asto turn off the supply of gas or gasoline as the 
water rises, and when it falls below a certain point to turn it on 
full again. The only attention required by such a plant is that of 
filling the oil cups occasionally. In one instance a bridge tender 
located half a mile from the tank has charge of it, and the only 
attention he gives it is that of supplying the oil cups with 
oil, as the plant is operated by gas. This does away with the 
attendance of a pumper at a cost of £6 or £8 a month. In one of 
these plants an Stto gas engine is mounted on the same bed-plate 
with a triplex geared pump ; the connection being made between 
the gas engine and the pump by means of a friction clutch, which 
is, of course, necessary for starting the gasengine. Monthly reports 
show that the cost of pumping is at the rate of about gd. per 1000 

ls. The engine is of 4-horse power; the pump has a cylinder 
fin. diameter by 6in. stroke ; the total weight is about 3000 1b.; the 
floor space occupied is 6lin. by 33in, and the height 6lin. Itis run 
by gasoline, and works from six to eight hours perday. Itis tended 


Fig. 3 


| by the station agent, who receives nothing extra for his work. He 


simply goes to the water station and starts the engine, which is 
fitted with electric ignition, and the engine takes care of itself 
from that time. At other stations on the same division where 
steam boilers and pumps are used, the cost of pumping 1000 gals. 
runs from 0 ‘8d. to 24d., according to the conditions. The condi- 
tions about the stations described are those which ordinarily 
prevail ; that is, the water must be lifted from 9ft. to 10ft., and 
the total lift, including forcing into the tank, is from 30ft. to 35ft. 
The Fairbanks - Morse Company is introducing a combination 
horizontal gas engine and bpd on the same base. Of course, the 
the type of the engine and the pump is a matter which must be 
largely regulated by the varying conditions. The cost of installing 
a gas engine plant is greater than that of installing a steam plant. 
The cost of a steam plant isin the neighbourhood of £60, while 
engine with a geared pump is about 
double, or £120 for stations pumping from gals. to 10,000 gals. 
per hour. One of the most important advantages with the use of 
the gas engine is the fact that the water can have no effect what- 
ever on the plant. In the average railway repair shop a gang of 
boiler makers are kept constantly at work caring for the boilers of 
the different water stations on the different parts of the road, 


American locomotives for Japan.—-The Baldwin Locomotive Works 
have recently built 57 locomotives for Japan, 26 being passenger 
engines and 31 being freight engines. These include 22 passenger 
engines for the Japan Railway Company of 34ft. gauge. They 
have four coupled driving wheels—the rear pair being the main 
drivers—a four-wheel leading truck or bogie, and a single pair of 
trailing wheels, The tender is carried on two four-wheel trucks. 
The fire-box is of copper, designed for burning bituminous coal, 
and the boiler has an extension smoke-box. The American non- 


charge of this district, in which the cost of a 35ft. channel 1000ft., | automatic vacuum brake is fitted to the driving and tender wheels. 


£836,000. The former work involved some difficult problems in | 
dredging, owing to the depth and roughness of the water, Neither 
scoop nor ladder dredges could work with efficiency and economy, 
and a water-jet device to stir up the sand—with the idea that it 
would be carried away by the current—proved ineffective, the | 
sand settling again a short distance beyond the point of disturb- 
ance, Eventually the work was done by great hopper dredges | 
with suction pumps. They were large scraping steamers, and 
steamed slowly ahead while the mouths of the suction pipes trailed 
on the bottom, When the hoppers were full the pipes were 
raised and the steamer went out to sea, discharging its load by | 
the hopper doors while in deep water at a specified distance | 
from the coast. The plant was subsequently purchased by the | 
Government for maintaining the deep-water channels in the | 
harbour, | 
High masonry dam.—The water supply of Denver is to be in- | 
creased by forming a reservoir in the deep narrow canyon of the | 
South Fork of the South Platte River by the construction of a 
masonry dam with a maximum height of 211ft., and a maximum | 
length, on the crest, of 473ft. Tho dam itself will be built in a | 
narrow canyon, 48 miles from the city. The ends will be embedded 
in the solid rock walls of the canyon, and it will be constructed of 
granite obtained from the adjacent hill sides. The longitudinal 
section will be very singular; the length at the bottom will be only 
20ft., increasing to 80ft. at a height of 150ft., while at the top 
the length becomes 475ft., this being at an elevation of 200ft. from 
the base, The dam will contain about 60,000 cubic yards of 


1500ft., and 2000ft. wide, is estimated at £348,000, £554,400, and | The general dimensions are as follows:— 


i 


léin. x 22in. 


Cylinders 
4ft. Sin. 


Driving wheels ms 





Truck wheels 2ft. 4in. 
Trailing wheels .. 2ft. 9in. 
Wheel Unse, total 2. 2. 2. ce oe ce oe ee 69886. Cin. 
os CO ee re eee 
” . 12ft. 
Weight in walle order 100,000 Ib. 
», on driving wheels 52,000 Ib. 
», on truck wheels.. 25,600 Ib. 
», on trailing wheels 22,400 1b. 
Jcurnals of driving axles 74in. x Sin. 
pe truck axles .. 53in. x Sin. 
pe trailing axle . isin. x Yin. 
Boiler, diameter of barrel .. .. 4ft. 10in. 
»» thickness of barrel plates sin. 
»» thickness of tube plates .. 41n. and jin. 
Fire-box, copper... 6ft. x 5ft. 


” thickness of side and bick plates 2s 53s Le 
ae thickness of crown plate righ ee 


Crown sheet stay bolts .. Copper 
GROON GTO “ne os we. es 30 sq. ft. 
Heating surface, tubes .. 1462 sq. it. 
” 99 fire-box 98 sq. ft 
” ” total . 1560 sq. ft 
Tubes, brass, number .. .. .. .. «2 «+ oe 180 

»  Giameteroutside.. .. .. .. «2 «- o- 2m. 

». length over tube plates .. 14ft. llin. 
Tender wheels .. .. .. 9in. 
Tender axle journals 4}in. x 8in. 
Capacity oftank .. 8000 gallons 


A fast train.—When Mr. Hobart, the new Vice-president, went 
to Washington for the inauguration in March, a special train was 
provided to convey him and his party from Jersey City to Wash- 
ington, the route being by the New Jersey Central Railroad to 
Bound Brook, the Philadelphia and Reading Railroad to Phila- 
delphia, and the Baltimore and Ohio Railroad to Washington. 
The train consisted of an engine, tender, and four cars. The first 
ron of 92} miles was made with an engine having four coupled 
driving wheels, a four-wheel leading truck or bogie, and a single 
pair of trailing wheels. This engine weighed 226,000 lb. The 





next run of 135} miles was made by another engine. The weights 
were as follows :— 
Ib. Wb. 
Engine: On driving wheels .. 80,009 
On truck wheels - ¥4,300 
On trailing whee's . 29,700 
OY ta ed 22 ae 144.0060 
. rr ae id. ge 82,000 
Train: Baggage car .. 66,320 
Private car 95,200 
Private car 99,250 
Private car 112,000 
Total Sead 372,770 
Engine, tender, and train ~ £98,770 


The run of 2285 miles was made in 248 minutes, or 231 minutes 
actual running time, and the official record is as follows :— 


Time. Miles. 
Left Jersey City .. 11.15 a.m. — 
Left Elizabeth 11.28 ,, «.. 11°5 
Left Plainfield 11.40 ,, - 2 
Left Bound Brook J an 1.4. « a SS 
Arrived Trenton Junction .. 12.15 p.m. . 
Left Trenton Junction > Se 57°3 
Left Somerton .. .. 12.324 ,, 71-9 
Left Jenkentown .. .. 12.395 ,, 79°3 
Left Wayne Junction .. .. .. .. .. «. 12.46 ,, 85°1 
Arrived Twenty-fourth-street, Philadelphia 12.56  ,, = 
Left Twenty-fourth-street, Philadelphia 1.05 40 92°4 
Ie WES oc ce te thts 1.0 os 117°5 
Left Baltimore 2 Bs 2.46 55 18971 
Arrived Washington 8.28 ,, 228°6 


ee es ee ee ee ee ee . 248 minutes. 
Deduct for stops ae aa te ok es ak Mel ae Cee os 


Actual running time .. .. - 231 minutes. 


Dredging gold-bearing gravel.—Oa the Chestalee River work is 
now being done in dredging the gravel from the river bed and 
treating it in an amalgamating apparatus to save the gold. The 
plant consists of a floating dredge working on the principle of a 
steam shovel or excavator, having a heavy bucket, with steel 
cutting edge, suspended from a derrick crane at the front end of 
the boat. The hoisting, feeding, and traversing of the bucket are 
effected by steam power. Alongside the dredge is a sluice boat, 
80ft. long, with a 75ft. sluice-way, down which the gravel passes 
slowly, encountering riffles with quicksilver, which takes up the 
gold. Two men are stationed at the side of the sluice-way to 
remove boulders or large stones, but in some other plants, after a 
first treatment to remove any gold from the boulders, the material 
is screened and only the gravel goes to the sluice-way. There is 
so little gold that operations have to be carried on upon a large 
scale in order to be profitable. The greater part of the gold is 
free. The excavation is usually carried down 12in. or 24in. into 
the bed rock, so as to catch any gold that may have settled, the 
wnaximum depth of dredging being 14ft. below the river bed. The 
dredge works upstream, and the tailings are deposited from the 
rear of the sluice-boat, so that the material is not rehandled. 
Most of the gold saved is picked up at the first four riffles. When 
the sluice-way is worn out the boards are burned, and any gold in 
the cracks or crevices recovered by panning the ashes. Tne gravel 
from the dredge bucket is dumped into an iron hopper, or bin, 
with an opening 2ft. wide to the sluice-way. The plant is operated 
by an engineman, fireman, craneman and helper on the dredge, 
four men on the sluice boat, and a night watchman. 

Signal protection for a drawbridge.—The new high-level draw- 
bridge carrying the New York Central Railroad over the Harlem 
River—and forming a continuation of the new four-track steel 
viaduct—is 400ft. long, 584ft. wide, weighs 2500 tons, and has four 
tracks. As the main line and suburban traffic for the New York 
terminus is very heavy, special means of protection have been 
installed to ensure safety without delaying traffic. The signals 
are operated by lines of lin. gas-pipe, instead of by wires, and they 
are of the usual semaphore pattern. The first signal lower on the 
viaduct is at 11lth-street, and after a tram has passed these 
signals it may be stopped south of the 125th-street station by the 
distant signals located near 123rd-street. These distant signals 
are painted green, and show a green light by night, the arms 
having a notched end, to distinguish them from the home signal. 
If there is no train at the platform of the 125th-street station, 
these distant signals will be clear, so that the train will not be 
stopped south of that platform. The signals controlling move- 
ments of trains from the 125th-street platform north bound are 
located near 126th-street. These are operated in the same manner 
as the home signals at 110th-street, and give authority to the train 
to proceed to 133rd-street, where signals are located to control the 
movement of trains over and across the draw. These signals at 
133rd-street are operated from the signal tower at 135th-street, on 
the north or opposite side of the river, the connections extending 
across the drawbridge, which connections are made or broken by 
the operation in the tower. The control of the movement of the 
drawbridge is also in the hands of the signalman in the tower at 
135th-street, and the engineman on the draw cannot make a move- 
ment towards lifting the rails at the end of the draw to swing the 
bridge until the signalman has set the signals at 133rd-street lead- 
ing north, and the signals at the double track junction at about 
136th-street, leading south, and locked them in the danger position. 
All the signal towers are connected by electric bell circuit, which 
enables the signalmen to communicate with each other by the bell 
code, and these circuits are also run under the Harlem River and 
through the engine-room of the draw span, which enables the 
engineman to notify the signalmen at 126th-street and 135th-street 
of the necessity of opening the bridge for navigation, and as soon 
as these men are prepared to permit the opening of the draw, 
they notify him, and his engine is unlocked. The unlocking of the 
engine takes place only after the signal is set to danger, and the 
bridge is unlocked at each end. The whole system of signalling 
is so arranged in connection with the rail circuit as to make it im- 
possible for the signal operator to clear the signals to admit a 
second train into a block under a clear signal while the first train 
remains in that block. The use ofa rail circuit for the signals has 
necessitated special means for insulating the rails from the steel 
trough floor of the viaduct. Since there are times when it is 
difficult to distinguish the lights or the position of the signal arm 
by day or night, owing to the condition of the weather, each 
home signal is operated in connection with a torpedo signal. This 
is so designed as to operate in connection with the movement of 
the arm of the semaphore signal, and whenever the semaphore is 
at danger the torpedo signal, a its mechanism, places a 
torpedo in such a position that it will be exploded by the first pair 
of wheels that pass it, giving audible warning to the engineman, 
train men, and all passengers that the engineer has passed the 
semaphore signal at danger. 

Immense ore cars.—The Carnegie Steel Co. is interested in a new 
railway now being built to carry iron ore from a Lake Erie port to 
Pittsburgh, and this road is being specially built and equipped for 
very heavy traffic. The ore cars are to be built of steel, with a 
carrying capacity of 100,000lb. They will have double hopper 
bottoms, discharging the ore through two doors in each hopper. 
These four doors are operated by chains on shafts running across 
the frames, and turned by handwheels. The side sills will be 
plate girders, and the centre sills will be 1b5in. steel joists. Auto- 





matic couplers will be used, having the Westinghouse fricton 
buffer on the drawbars. The trucks or bogies will have steel 
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frames, and must be designed for a load of 110,000 lb., plus the | ourselves. So we have had several such tests made, taking one of | course of two or three months. Barrow hematites No, 1 wo: 
dead weight of the car. The axles are to be of nickel steel, with | the tensile bars for usual test, putting the other bar—always cast- | 64 Bey and Nos, 2 and 3 were 633., both delivered in this district, 
3 per cent. of nickel, and the journals are to be din. by 9in. The | ing these in pairs on one gate as mentioned before—in the barrel, | Prices are assisted by the steady decline of stocks, the total now 


cast iron wheels will be 33in. in diameter, weighing 650 lb., and 
guaranteed for four years. The cars will have one coat of red 
lead and linseed oil, and two coats of oil paint. The trucks will 
have two coats of black asphalt paint. ‘he Jeading dimensions 
will be as follows :— 











Length over erd sills 30ft. 
Length inside be” cet emcee Tee we! tee 28ft. 6in. 
Width over side sills Cir HRY hel es 8ft. llin. 
Width inside ne, Sh wey oem) aie. et §ft. 10}in. 
Height from rail to top of body... .. .. .. .. 8ft. 9in. 
Bottom hopper door openings os ss SR. x Bia. 
Diameter of wheels .. 2... 2ft. 9in. 
Axle journals .. .. Sin. x Sin. 
Wheelbase of trucks... .. .. .. 5ft 6in. 
Distance between bogie centres .. 20ft 3in. 
Total wheelbase of car aa 25ft. 9in. 
Height from rail to top of sill 8ft. 9}in. 
FREAKS OF FOUNDRY IRON.* 


Our subject, “ Freaks of Foundry Iron,” is a peculiar one. We 
might truthfully say that there are no “freaks” either in nature 
or in applied sciences. Webster says a freak is a ‘capricious 
change,” ‘“‘a whim.” We use this term, however, meaning a 
result unlooked for and not explained by previous conclusions. 
Freaks are the effects either of transgressed laws or of resultant 
laws. We purpose, then, simply to submit some analyses of 
foundry irons and the results obtained in a series of physical tests. 
Before proceeding further, it will be necessary to give a brief 
description of the tests and test-pieces used :— 

Fluidity.---To determine the fluidity we use two tests. The iron 
must be fluid enough to travel a distance of 24in., using a pattern 
24in. long by 2in. wide and .j,in. thick. Test-pieces are always 
made in pairs. To further test the fluidity we use a pattern 
having the same thickness and length, but being only lin. wide. 
Both patterns have a jin. hole about 3in. from the end, giving a 
chance for the iron to show any tendency to ‘‘ cold shot.” 

Softness.—The size of pattern used for test for softness is 24in. 
long by 2in. wide and din. thick, with a fin. hole lin. from one end. 
These strips, as well as above fluidity strips, are tried with a file, 
and any hardness of edges or ends noted. ll these strips are 
gated at one end only. 

Shrinkage.—For shrinkage a bar pin. square by 12in. long, cast 
between metal yokes, is used. This bar is then placed, when cool, 
between the yokes, and distance between yoke and bar measured 
with a wedge-shaped gauge reading to ;,;4,;i0. 

Tensile strength.—Bars lin. square by 12in. long, reduced at 
middle section to a diameter of lin., are used. These are cast 
in pairs. 

Transverse strength.—Bars lin. square by 24in. long are used for 
transverse strength tests, the bars being broken on 12in. centres. 
Allof these castings are made in sand used for general bench work, 
being cast horizontally, and, excepting shrinkage bar, gated at 
one end. 

High silicon.—It has been generally acknowledged that irons 
high in silicon are soft but weak. We will submit, however, two 
analyses with their results, showing high silicon in each, the 
second, however, having more sulphur by many times :— 


: Grap. Comb. Tensile Trans. Flu- Soft- 

Si. 8. P. Mn. . ©. stgth. st’gth. idi’y. ness. 
No. 3155 3°20 "005 °54 °88 3°60 °06 15,280 2500 o.k. 1-80k. 
No. 4595 3°50 “090 °54 °80 3°60 °06 23,450 3000 o.k. 1-S0.k. 


You will notice from these a great difference in tensile strength. 
Comparing them, you notice the great difference in sulphur con- 
tent, the other ingredients varying but little. We might deduce 
from this that the large amount of sulphur in the second gave the 
increased strength. But wait a moment. Here is another iron 
varying but little in analysis from the first and weak iron, but 


varying greatly in strength :— 


: Grap. Comb. Ten- Trans- Flu- Soft- 
. Si. 8. P. Mn. Cc. C. sile. verse. idity. ness. 
No. 4299 8°05 008 °53 ‘71 8°60 ‘12 29,170 3500 o.k. 1-So0.k. 


In all these tests the strips were fluid, giving good clean castings, 
but the ‘‘,j,in.” strips were hard on extreme ends, contrary to 
what might be expected. Here are three irons varying but little 
except in sulphur, but giving contradictory results, Is not this 
perplexing? The solution I leave with you. 

With the above as examples of high silicon irons we will now 
submit irons of much lower silicon content :— 








- ; Grap. Comb. Ten- Trans- 

Si 8. P. Min. Cc. Cc. sile. verse. 
No. 3643... 1°20 ‘029 “71 °65 3°60 °18 28,025 8100 
No. 2084 .. 1°15 °026 °69 °42 2°60 °24 22,490 2400 All 
No. 4792... 0°85 °026 °52 °73 8°50 ‘37 24,446 2650 strips 
No. 1599 0°85) =*021 94°74 3°40 °23 23,440 2500 fluid. 
No. 1336 0°80 °043 4°55 °52 3°35 °24 17,961 2650 


You will notice that these irons gave good tests, yet hardly anyone 
would desire to use irons of such composition. 

Phosphorus.—We will not dwell long on phosphorus as an 
ingredient, only submitting two analyses showing high percentage 


against low percentage :— 
Ten- Trans- Flu- 


. Grap. Comb. 
; ~ & & e'C C6. me. tie. 
No. 2147 ., 2°40 O18 1°01 “58 3°50 “10 20,760 9280 ok. 
No. 4144 1. 2°50 O19 41°65 8°25 “10 -20,910 2850 ok. 


You will notice there is but slight difference in the tensile strength, 
the greatest difference being in the transverse strength. The 
fluidity and softness of each iron were satisfactory. 

Carbons.—We will submit but two tests from the many that 
could be produced, showing variation in graphitic and combined 


carbons, Notice the tensile and transverse strengths :— 
= Grap. Comb. Ten- Trans- Flu-  Soft- 
8 P e 
, ss 8. P. Mn. "GC! C.  sile. verse. idity. ness, 
No. 4270 2°30 °019 °€9 ‘78 8°80 °09 32,085 3100 o.k. 1-80.k. 
No. 4369 2°05 “O15 °55 °84 2°90 °82 83,104 3200 o.k. H'd. 


This is a case that puzzles one to explain results. We could give 
many instances where phenomenal strength would be expected, 
judging from analyses, but where weakness was found, and many 
cases where we expected weak bars but found high tensile results, 
We desire, however, to treat briefly of shrinkage. 


Shrinkage.— 
Grap. Comb. Ten- Trans- “a 

Ss 
A Si 8. PP. « Re C. O° ata teen 
No. 2161 .. 2°85 014 66 °64 3°40 ‘11 20,000 2300 °155 
No 2131 - 1°75 +020 ‘67 «49°48 «83°50 «6°18 § «620,760 2250 °157 
No 2134 - 1°65 °020 “67 =°50 «2°95 °20 21,400 2300 °158 
No 2147 .. 2°40 °018 1°01 °58 3°56 ‘10 20,760 2280 155 
No. 2177 - 2°20 °020 90 °73 8°05 °18 21,783 2650 155 
No. 2380 .. 2°15 °003 ‘57 °55 3°60 °08 19,230 2510 155 
No. 2088 .. 1°55 °014 58 °54 4°10 °18 _ — “148 
No. 2128 .. 4°45 °046 86 °45 8°25 °18 _ —_ *145 
No. 2358 .. 2°50 °017 51 66 «8°15 = °15 — — "145 
No. 2194 2°10 014 69 4°57 «2°75 = °20 — - 145 


You will notice the varying amounts of usual impurities but 
the uniform shrinkage. High phosphorus and low phosphorus, 
high graphite and low graphite are shown, but shrinkage is just 
tbe same, As we desire to treat of several more peculiarities of 
irons, we will not dwell longer upon this one subject, although 
very interesting and full of value, but we will speak of the 
After-treatment of test-pieces.—We merely clean our bars from the 
adhering sand and then pull them. Having read in one of the 
trade journals of the effect of ‘‘ tumbling ” test bars in the barrel, 
we decided it might be interesting and useful to gather some data 





* Read before the Pittsburgh Foundrymen’s Association, December 
28th, 1896, by Mr. A. i 
and Steel Company, 


B. Harrison, Ph.D., chemist to the Clinton Iron 





tumbling them once a day. The results are as below. We do not 
attempt to explain them. We did not try many bars with 
prolonged tumbling, as we were at the time very busy and could 
not give more time to the matter. It would have been interesting, 
no doubt, to try a number cast upright, and tumbled for the same 
period in the barrel, to see the effect of the different strains in the 
same iron, and if in fact any general rule could be decided from 
such data. Notice the varying percentage of increase and decrease 
in strength of tensile bars. We have not submitted the analyses, 
as that would make this talk very tedious and long, but these tests 
were made daily for a period of two weeks, not trying to select 
abnormal but rather normal irons :— 








Tensi'e strength. Increase Decrease 
ie per per 
After. cent. cent. 
No. 4684.. 28,780 13°03 _ 
No. 4689.. ews ss nil 
No. 4696.. 24,887 .. « 8°27 = 
No. 4699... $1,708 .. .. 18°0) = 
No. 4744.. 21,640 _ 9°87 
No. 4752. 24,823 _ 6°23 
No. 4757 29,798 34°41 oa 
No. 4769 24,191 —_ 5°47 
No. 4777 23,450 _ 16°66 
No. 4784 24,572 oo 3°49 
No. 4792. 22,039 _ - 9°84 
No. 4807 28,393 (S| eee _ 
Transverse strength. 
f —_ 
No. 4744 2,400 .. 2,650 10°41 = 
v d 2,800 3,150 12°f0 _ 
2,800 8,150 12°60 —- 
lo 2 2,400 8,125 .. .. 80°20 _ 
No. 4797 2,720 S000... + 68 _ 
No. 4792 2,650 2800 .. .. 6°39 _ 
No. 4644. 2,400 2,800 .. .. 16°66 -- 
No. 4059.. 2,200 2,850 29°54 - 
No. 4807... 2,350 3,400 44°68 _ 


We also thought it would be interesting to note the difference, 
if any, in the way the transverse bar was placed for breaking. So 
we had bars cast in pairs. One of each pair was tumbled, and the 
other was only cleaned in the usual way. We then took each bar 
and broke it, first with the “cope” side up, and then with the 


“drag” side up. Notice the results :— 
Increase due 
Before. After. to tumbling. 
Per cent. 
No. 4811 Cope 2460 2610 6°09 
Drag 2560 2620 2°34 
No. 4818., Cope .. 2660 2945 10°71 
Drag .. 2750 2950 7°27 


This shows that a greater resistance to rupture seems to exist when 
strain is applied to drag side of bar, but after tumbling in the 
barrel there appears to be no practical difference. In No. 4811 
the increase in strength of drag over cope was 4°06 per cent., 
while in bar No, 4818 the drag side uppermost gave 3°34 per cent. 
of an increase, 

You might now ask, How can the chemist, then, be of practical 
use to the founder? In many ways; and in closing permit me to 
refer to several cases where the chemist at once located the cause 
of the trouble. It is usual in cases of hard, britt!e castings to 
blame the pig iron as the cause. We desire to submit an analysis 
of cast iron, of the scrap added in the mixture, and of the coke 
used to melt the same; also analysis of the pig used. The mixture 
was 60 per cent. pig, 40 per cent. scrap :— 


RM “8 i = =P 
The scrap analysed 1°80 “026 1°02 “41 8°10 28 
The pig analysed .. 1°65 “O17 “69 “47 3°45 ‘ll 
Fixed C. Ash. 8. PP. 
The coke analysed.. — 84°45 13°35 -- 1°67 “022 


Please note the sulphur in pig and scrap irons, also sulphur in 
the coke. Notice that the graphitic carbons are excellent, and 
we would expect from the mixture a good soft casting. Here is 
the analysis of the casting obtained, which, it is needless to say, 
was hard and brittle :— 


Si. 8. P. Mn. Graph. C. Comb. C. 
1°75 0°156 1°12 3°80 2°25 .. 1°20 
This, you say, is an extreme case. Yes, but the reason we cite 
this one is that troubles of this nature frequently arise. In fact, I 


could mention numerous cases where the founder was led astray by 
good-looking coke, the same coke ens caused him much loss by 
bad castings, while pig iron was blamed for all the trouble. There- 
fore we maintain that it is wise in cases of sudden and unexpected 
changes in product, using the same materials, to have not only the 
pig iron analysed, but also the coke. In our opinion it will be 
found that the coke will vary more than the pig iron. We had 
one sample of foundry coke submitted for analysis which contained 
over 2 per cent, of sulphur, 

In another case of trouble in a foundry we found that the 
principal cause was in the water used, it being high in sulphur 
on and consequently the sand in course of time became 
highly impregnated with these compounds and caused the trouble, 
No doubt, many cases arise in your minds where it was the 
little, and therefore unlooked for, causes which produced your 
difficulties, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


At the Birmingham ironmasters’ quarterly meeting to-day (Thurs- 
day) Staffordshire all-mine pigs were quoted 52s, 6d. to 55s., part 
mine 45s. to 47s. 6d., and cinder pigs at 39s. to 40s., showing 
practically no change in quotations since three months ago, though 
it is understood that in actual business prices are easier than they 
were. At this time last year, however, part mine were quoted 
423, 6d., and cinder sorts 363., while two years back part mines 
were only 38s., cinder 363. to 37s., and all-mine at present rates, 
so that both on the twelve months and two years Sok comparisons 
in Staffordshire pig iron show a satisfactory gain. Lincolnshire 
forge pigs were quoted 46s., Derbyshire 44s. to 453., and North- 
amptonshire 42s, to 43s. Compared with the beginning of the 
year the first is unchanged, but the two latter both show a decline 
of 1s. per ton in values. At this time last year these three were 
all about 1s. 61. per ion less than present rates, which compare 
still more favourably with the prices of two years ago, when 
Lincolnshires were 39s. to 40s., Derbyshires 38s, to 38s, 6d., and 
Northamptonshires 37s. 6d. 

The official returns just issued relating to the Midland and 
Staffordshire pig iron trade show that 70 furnaces are blowing in 
the Midland districts out of 107 built, and 44 in Staffordshire and 
Shropshire out of 112 built. The number blowing in Derbyshire 
is 37 out of 52 built, Lincolnshire 15 out of 21 built, and North- 
amptonshire 14 out of 26 built. In South Staffordshire 26 are 
blowing out of 66 built, and North Staffordshire 15 out of 38, 
Compared with three months ago, the aggregate blowing is four 
extra, 

Hematites sold fairly well, and were generally stiff in price, 
owing to the large demand being experienced from the steel- 
makers, and the improvement which has of late marked the 
hematite business is encouraging makers who Kad blown ovt their 
furnaces to re-enter the trade. It was announced this afternoon 
that the Tredegar Iron and Steel Company, South Wales, was 
proceeding rapidly with its preparations for resuming the manu- 
facture of hematites, and hopes to recommence operations in the 











held in the leading districts standing at 378,015, as agai ‘ 
three months prey or a decline of 68-299 tons. ° — 

Additional inquiries are being made in some quarters for sy 
plies of American pig iron. The material is required to take th : 
place of hematite and some other good class pigs, American 
merchants are, it is understood, willing to contract for spplies t 
epee at 44s, for forge and 483. for No. 1 foundry tena 
rail at Manchester, Liverpool, Bristol, and other porta. an 
50s. to 523. is quoted for Welsh hematite foundry iron and pa 
Eaglish hematites. “i 

Local steelmasters note with much interest cabled information 
from Canada that, in order to encourage the home manufactur 
of steel rails, the Ontario Government purposes hereafter that, 
instead of money bonuses for railway construction in the province’ 
assistance may be given in the shape of crders for rails, in the 
~: ones of which at least 75 per cent. of Canadian iron ore is 
used. 

A large amount of activity continues to characterise the stee 
trade, and prices are fairly maintained. Steelmasters and steg| 
merchants present at Birmingham quarterly meeting from Sheffield 
reported that all the steel houses were exceedingly full of work. 
and that prospects there were good, the hands being employed 
night and day. In the Birmingham district the steelworks ‘arg 
kept in regular operation, with very good contracts on the books 
from last quarter, while buying of steel already this quarter is re. 
garded as very promising. Compared with the rates ruling at the 
commencement of the year, Bessemer blooms and billets are 5s, to 
7s. 6d. per ton, and Siemens billets 10s. to 15s. per ton better 
Compared with a twelvemonth back, Siemens billets are from fs, 
to 10s., and Bessemer billets 2s. 6d. per ton higher, while bars also 
show from 5s, to 103, increass in value on the year. Bessemer 
blooms and billets are quoted £4 10s. to £4 15s., and Siemens 
billets £5 to £5 5s., while bars are £6 5s. to £6 10s, Bridge and 
girder and structural engineering plates, rolled in the North of 
England and Scotland, were quoted £6 7s. 6d. to £6 8s 9d, and 
£6 103., delivered in this district according to specification, and 
boiler plates were quoted £6 123. 6d. to £6 13s, 9d. and £6 15s, 
according to specifications, Tin bars were £4 10s. to £4 12s, 6d. 
though from some sellers they could have been had under this 

rice, 

. Finished iron prices were a little easier to-day. Marked bars 
were last December advanced to £7 10s., after standing at £7 ever 
since January, 1895, and this advance is still retained. Merchant 
bars were this afternoon quoted £6 10s. to £6 12s, 6d., while a 
fortnight ago they were quoted £6 10s. to £6 15s. The present 
price is an improvement of 2s. 6d. per ton on prices at the begin. 
ning of tho year, of 5s. to 7s. 6d. on the values of a year ago, 
and of about 20s. on the rates ruling two years ago. Common 
bars were quoted at the same rates as three months ago—Z£6 to 
£6 5s.—but actual business was done at 2s. 6d. per ton less, 
The quoted rates mark an improvement of 15s, on the twelve. 
month, and 20s. on the values of April, 1895. 

In the black sheet iron trade, todeinn values and limited orders 
have been complained of, and one or two firms have reverted to 
bar making, as they have not been able to manufacture sheets at 
a profit during the past two months. Three months ago singles 
were quoted at £6 53., doubles at £6 103. to £7, and lattens at 
£7103. A twelvemonth back doubles were quoted £6 123, 6d, to 
£6 15s,, and lattens at £8. Present prices are back almost to the 
values of two years ago, doubles being then—as now—<6 12s. 6d. 
Singles to-day were £6, and lattens £7 10s. per ton. Galvanised 
sheets were £9 15s, for doubles, f.o.b, Liverpool, a drop of about 
5s. less than a twelvemonth ago, and about the same rate 
as that of two years back. In October, 1895, galvanised doubles 
were £10 10s, 

The works in connection with the Welsh water scheme of the 
Birmingham Corporation continue to make good progress, The 
railway in the Elan Valley has now been carried through to its 
farthest extent, and operations have been commenced on sites of 
all the dams, while building is in progress at three of them. The 
section of the great aqueduct first let, for which Messrs. Morrison 
and Mason, Ltd., of Glasgow, are the contractors, now contains 
finished work illustrating the various methods of construction, while 
the length entrusted to Messrs. John Aird and Sons has at several 
points also made good progress. ‘Tenders have now been invited 
for the works that have to be undertaken in and near Frankley, 
comprising the reservoir and filter beds, and the other works 
required at the Birmingham end of the aqueduct, and the con- 
tract is likely to be now let very shortly. An inspection of the 
whole works is intended by the Birmingham City Council at the 
end of May, who will make a two days’ visit. 

A suggestion has been made for the construction of a light rail- 
way from Newport, Shropshire, to Wolverhampton, and a depu- 
tation has been appointed to wait upon the London and North- 
Western Railway, to ascertain if they would give their support. 
It is stated that the district which would be traversed urgently 
needs increased means of communication, and that a light railway 
would meet its requirements, 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Munchester.—The position in the iron trade here remains very 
much as reported last week. The general disposition is not to 
enter into any operations at present that can be held in abey- 
ance, and the buying going on either in raw or manufactured 
material is extremely small, Some of the large users are so heavily 
bought that their actual requirements are likely to be exceedingly 
limited for some time to come. In fact, I heard one of them, in 
reply to an inquiry on ’Change to-day, state that he should not be 
in the market to purchase iron till the end of the year, and this 
represents the position to some extent in not afew othercases. Pig 
iron makers, finding that their principal customers are just now 
quite out of the market, are, as a rule, not attempting to push 
sales, at any rate on the conditions that would alone tempt 
business, but amongst speculative operators there is a good deal 
of underselling. Finished iron makers have, however, found the 
full rates they have been recently quoting untenable, owing largely 
to the keen competition of merchants, and this they have thought 
it prudent in some measure to meet. 

Business on the Manchester iron market shows no improvement, 
the inquiry all through continuing extremely slow, whilst the low- 
cut prices which speculative operators are in some cases quoting 
to secure any orders that do come upon the market have 
necessarily a disorganising effect generally. For pig iron there 
are very few inquiries of any moment stirring, and where buyers 
do come into the market they apparently expect to place their 
orders at considerably under current quoted rates. Local and dis- 
trict foundry qualities are fairly steady, Lancashire makers holding 
to 48s. 6d., less 24, with Lincolnshire still quoted 45s. 6d., 
and Derbyshire about 48s, to 493., net cash, delivered Man- 
chester, but at these figures very little business is being put 
through. With regard to forge qualities, a weak and irregular 
tone prevails, with much more than the ordinary margin between 
these and foundry qualities ; nominally, Lincolnshire is still quoted 
44s, to 44s, 6d. net cash, delivered finished iron-making districts, 
but local brands are readily obtainable at about the same figures, 
less 24. In outside brands, Middlesbrough is firm, makers not 
quoting under 49s. 4d. to 49s, 7d. net cash, for good-named foundry 
qualities, with ordinary g.m.b.’s about 1s, less, delivered by rail, 
Manchester, with 48s, net still the average quotation delivered 
Manchester Docks. Scotch iron, however, has eased down about 
8d. to 6d. il ton on last week’s prices, and both Eglinton and 
Glengarnock can be bought without difficulty at 46s. 6d. delivered 
at the Lancashire ports, with 49s, 6d. to 49s, 9d, quoted at the 
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ocks, whilst American pig iron is obtainable at from 
Manchestot to 463, 6d., net cash at the docks, 
7 the finished iron trade, Lancashire makers, finding new busi- 

n ynobtainable at recent quoted rates, are now in most cases 
ness red to take £5 17s. 6d. per ton for bars, and North Stafford- 
propare® jities can be bought at £6 2s, 64., although £6 5s, is still 
pot by the leading makers. For sheets, prices are being cut 
quo’ low, owing to the keen competition for orders, and £7 to 
wh 6 4’ are now about the average figures, Hoops are only 
é ti with a very limited demand, but are maintained at the 
ee oo li 6 103, for random, to £6 15s. f ial 
Association list rates of £6 103, for random, to s. for specia 

delivered in the Manchester district, and-2s. 6d. less 
cut lengths, t 
i 8. 
bP oeltion in the steel trade shows no material change, either 
regards prices or demand MHematites are steady at about 59s. 
to 603 less 24, for ordinary foundry qualities, delivered here ; 
Jocal-made billets remain at about £4 10s, net cash ; bars, £6 2s. 64. 
£6 53.; with boiler plates offering from outside districts at 
about £6 7s. 6d., delivered here. — } : ’ 

In the metal market there is still a fairly brisk demand coming 
forward, but the drop in the price of copper has brought about a 

iving way in list rates for some classes of manufactured goods, 
copper wire, brass wire, rolled brass, and brazed brass tubos 
having been reduced jd. per lb., quotations for brass wire being 
now 6d.; copper wire, 7}d.; rolled brass, 6d.; brazed brass tubes, 
73d, per Ib., delivered Manchester district. Locomotive con- 
denser tubes, which should also have followed the reduction in 
copper, are, however, maintained at recent full list rates, owing to 
the exceptional activity of demand for this class of goods, Other 
descriptions of manufactured metal also remain unaltered. 

The reports I receive from the principal engineering industries 
of the district for the most part continue satistactory. As I have 
previously noted, there is in one or two directions rather a falling 
off as regards new work, but it is exceptional where establishments 
are not kept fully engaged, and the machine tool-making branches 
are exeeedingly busy, both on home and foreign work. The usual 
monthly returns of the Steam Engine Makers’ Society show no 
material change so far as the number of members on donation is 
concerned, which represents a little under one per cent. of the 
total membership. ‘Trade is reported as good in most districts, 
the officials in many quarters finding it difficult to satisfy the 
demand for workmen, and but for the continued labour disputes 
in various engineering centres, the unemployed list would, in all 
probability, have shown a substantial reduction upon last month’s 
returns. 

The wages dispute in the Oldham district is still unsettled. It 
was thought that one of the large firms, who have received an 
important foreign order, might have been induced to meet the 
demands of the men, with a view of resuming work. So far, 
however, the employers have made no move which at all indicates 
a disposition to give way, but judging from certain circumstances 
in connection with the usual arrangements that are being made 
in connection with the ordinary operations at the works, there 
would evidently seem to be a conviction that the stoppage is not 
likely to be much longer protracted. It may be interesting to 
mention a fact in connection with this dispute that has come to 
my knowledge, and which scarcely reflects much credit upon the 
official leaders of the workmen either as a matter of policy, or as 
a consideration of the best interests of their clients, 

The issue at present in dispute between the workmen and the 
employers is with reference to an advance on the piece rates. At 
present the weekly wages average from 32s. to 36s., but I am 
informed that on the existing piece rates the men can and do 
readily earn from 48s, to 54s, per week. It was intimated that if 
the men persisted in their demand for an advance on the piece 
rates, it might be a considered advisable to put them on 
weekly wages. ‘To this the trades union officials replied that they 
would greatly prefer that the piece work were altogether 
abolished, which would practically mean that the workmen, 
instead of being able to earn without difficulty 48s. to 54s., 
would have to content themselves with 32s, to 36s. per week. 
Of course, the workmen on the weekly wages would not put 
forward the same exertion as they would do on piece work, 
and the result would be that a largely increased plant would be 
required to turn out the same amount of machinery, and the cost 
of production would necessarily be greatly augmented, with a 
probability that a good deal of foreign work, upon which the dis- 
trict largely depends, might be lost. The one idea of the trades 
union officials, however, seems to be that the individual workman 
shall, so far from doing the best for himself, do as little as possible, 
in order that the largest possible number of men may find employ- 
ment, and what the results of such a policy may be, either to the 
workman individually, or to the industry of the district, appa- 
rently in no way concerns the official trades union leaders. 

Visiting this week the Manchester works of Sir W. G. Arm- 
strong, Whitworth, and Co,, it was very satisfactory to find every 
department fully engaged. In the tool department the company 
is exceptionally busy, and is making more tools, both cn home and 
foreign accounts, than have ever been turned out at the works 
before, These include a large order for special tools for Russia, 
and they have just delivered three exceptionally powerful lathes of 
special design for Germany, a fact of which particular note may 
be made in view of the recent alarmist reports respecting German 
competition in the engineering trades, Their advance department 
is also exceptionally full of work. Two sets of gun mountings for 
the Ccsar—now being completed at Portsmouth—had just been 
sent out, and two further sets of similar mountings are to be 
delivered this month for another British battleship that is being 
built at Chatham. They have also orders in hand for their im- 
proved mountings, which are to be supplied to three battle- 
ships of the Canopus class, which are to be completed early 
next year, The special feature of these mountings, I may 
mention, is that they are so constructed that the revolving 
turret carries with it a full supply of ammunition, so that 
the guns can be reloaded in any position without having to be 
brought back to the loading point, which is requisite with the 
gun-mountings of the present construction, and it is needless to 
add that this new arrangement materially increases the facilities 
for quick-firing. The whole of the above mountings are for the 
12in, wire guns, and of these guns the company is building ten, 
most of which are nearly completed. Another noticeable feature 
4 connection with the gun-mountings that were in hand was that 
for the English battleships almost every detail where steel is used 
is forged, even including all the brake cylinders, which are forged 
= of solid lumps, This system of construction has been adopted 
— the very greatest resistance to the enormous shock and 
strain which i3 a throughout the mountings when the 
guns are fired, and considering that most continental powers used 
steel castings only this superiority in the construction of British 
— is animportant feature. [also noticed, in hand, a number 
t ae steel castings in stem and stern pieces for several of the 
~ tleships now building, which were very awkward pieces to pro- 
hee _ weighing about 27 tons, Another important section of 
po — s is the marine engineering department, and here the firm 
oh Pe: So exceedingly busy upon their high-class work in hollow 

‘ ings and forgings, both for battleships at home and abroad, 
= Arp! commercial requirements, amongst the orders being the 
0 : of the shafting for the large new transatlantic passenger ship 

7 eing built by Messrs, Harland and Wolff. 
naan — of the Lancashire collieries are still kept on 
wand ingle time, owing to the colder weather bringing for- 
file maak ed requirements for house fire purposes, a consider- 
ica er of the | have had to go on three and a-half to 
week te Lg week, due to the quietness in the general demand for 
the b als, and notwithstanding there is still a fair inquiry for 
decla —_ qualities, prices in many quarters are showing a 

“ want of firmness, and on some descriptions have had 
theo rey about 3d. to 6d. per ton upon the full rates 
much pa bes quoted last month, Steam and forge coals remain 

reported, supplies being plentiful and prices low, the 





disputes here and there in the engineering trades, and the un- 
settled outlook in the iron market generally necessarily tending 
to unfavourably affect requirements for iron making and general 
manufacturing purposes. Ordinary steam and forge coals are 
obtainable at from about 5s, 94. to 63, 5d. at the pit. Inquiries 
are just now coming upon the market for the usual gas coal con- 
tracts, and there would seem to be some disposition on the part of 
colliery owners to hold ous for advances of 3d. to 6d. per ton on 
last years rates, but so far there has been no actual business done 
to establish any real basis as to the prices that are likely to be 
ruling during the coming season, The shipping demand continues 
slow, with ordinary steam coal still iy ge about 7s. 6d. to 
7s. 94., delivered Mersey ports, Engine fuel, owing to the lessened 
demand for round coal, is not quite so plentiful in the market, and 
in the better qualities prices show a hardening tendency, but there 
is no really quotable change upon late rates, prices remaining at 
about 33, to 3s, 6d. for common slack, and 4s, 3d, up to 4s, 9d. for 
the best qualities at the pit mouth. 

Barrow.—The hematite pig iron trade is steady, and has re- 
covered the depression of the past few weeks, so far as warrant iron 
is concerned. Markets are strong, and a good demand is main- 
tained, as well from local as from outside sources. The consump- 
tion of Bessemer iron is considerable, and the output of the 
thirty-six furnaces in blast is all going into consumption, and 
liberal reductions are being made in the warrant pve held in 
the district. Prices are very steady at 50s. to 51s. per ton for 
parcels of mixed Bessemer numbers, net, f.o.b., and warrant iron 
is selling at 47s, 104d. net cash, buyers offering 47s. 10d. Higher 
prices are expected, as users are ome to order largely for 
forward delivery. Makers hold very few stocks, except in the 
case of steel makers, who have accumulated iron with a view to 
consuming it at an early date. 

Iron ore is in steady demand, and all that is raised in this dis- 
trict meets with a ready market. Old prices are maintained at 
10s. 6d. to 1ls, per ton net at mines for ordinary sorts, best 
descriptions reaching 13s. 6d. to 14s. Business in Spanish ore has 
not fallen off. Smelters require large deliveries to supplement 
the native output. 

Steelmakera report a very brisk business all round. Indus- 
trially there is much activity, and new orders are being offered on 
a fairly regular and satisfactory basis. Orders for heavy rails 
are largely held, while for light rails and colliery sections nothing 
is being done of moment. There is a good demand for steel for 
shipbuilding purposes, but this is coming mostly from outside 
sources, There is very little doing locally. Billets and hoops remain 
an active business, and there is no sign of inactivity in heavy steel 
castings. The general outlook of the steel trade is good, and this 
means a good prospect for the trade generally of the district. 

Shipbuilders and marine engineers are fairly well employed, but 
new work does not come in freely, and it will be necessary for new 
orders to bs booked at an early date if some of the departments 
which are the first to deal with it are to remain employed. Most 
of the work proceeding at Barrow at present is for the 
Admiralty. 

The coal trade is steady but quiet, and there is no improvement 
to note in prices, Coke is in very full request, and prices are firm, 
while deliveries are large. 

Mr. James Thomas, late of the Barrow Steel Works, has taken 
charge of the Siemens department of the Cardiff works of the 
Dowlais Company. 

There is much agitation at Barrow in favour of the construction 
of a bridge from Barrow Island to Waling Island at a cost of 
£60,000 as a commemorative Jubilee feature, 

Last week the tonnage of pig iron shipped from the North-West 
of England was 9029 tons, compared with ! 5650 tons for the same 
period of 1896, an increase of 3379 tons. Steel shipments were 
10,237 tons, against 7670 tons for last year, an increase of 2567 tons. 
The total shipments of pig iron for the year up to last week end 
were 107,582 tons, against 86,058 tons for last year, being an 
increase of 21,524 tons. Steel shipments were 113,702 tons, 
against 113,340 tons for the same period of last year, being an 
increase of 362 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE only material change which has taken place in the coal 
trade of this district during the past week has been a rather 
better demand for household fuel, caused by the cold weather 
which has setin. The pits are well employed, but in one or two 
instances some difficulty is experienced in selling all that is pro- 
duced. While business with the metropolis continues steady, 
values still remain low. The Eastern counties are only taking a 
moderate quantity, but a good trade is done locally. Values re- 
main as last reported, and they are not likely to go any lower. 
At one of the local collieries the men have come out on strike. A 
meeting will shortly be held to discuss the situation. Best Silk- 
stones range from 8s. 6d. to 9s, per ton ; Barnsley house, 7s, 6d. 
to 8s. 6d. per ton ; thin seam from 6s, 6d, per ton ; nuts from 6s, 
to 7s. per ton. 

The steam coal trade continues very satisfactory. A large 
amount of fuel is being produced, the whole of which is disposed 
of for the iron trade and the railway companies, while the surplus is 
required to meet the general demand. Considering the season of 
the year, the Humber ports are takinga fair quantity. The open- 
ing of the Baltic ports will make this branch of the trade busy. 
Values remain steady, and 3d. to 6d. per ton advance is obtained 
on fresh contracts, Barnsley hards range from 7s, to 7s. 6d. per 
ton ; seconds from 6s, per top, Some very large contracts have 
lately been placed, but the tonnages obtained by local collieries 
are about the same as usual. Trade in engine fuel is very steady, 
although competition is excessively keen. Good nuts are from 5s. 
to 6s. per ton ; screened slack, 43. per ton, and pit slack, 2s, per 
ton, Coke remains in the same condition, except that buyers are 
not so free as formerly, owing to the uncertainty as to the condi- 
tion of affairs in the North. Ordinary qualities, 8s, 6d. to 9s. 6d. 
per ton ; washed coke, lls, 64. per ton. 

There has been no falling off during the week in the large busi- 
ness done in the heavy trades, The output of railway tires, axles, 
springs, and fish-plates is excessive, and there is enough work on 
hand to last several months, even if no more orders come in, The 
means of production are very large, yet all that can be produced 
is fully required. Railway traffics are well kept up, and there is 
any amount of work in hand to keep the carrying companies 
employed. Hematites are not so well inquired after. The specu- 
lative market is down, but buyers who want to purchase for imme- 
diate use have to pay the old rates. Merchants, however, are not 
disposed to buy, and little business is done. Quotations range 
from 59s, to 61s. in Sheffield, according to brand. The steel trade 
has continued in the same satisfactory condition, and the large 
establishments have several good orders in hand for America. 
Manufacturers of stove grates and kitchen ranges are extremely 
busy at present. Ranges, gas cooking stoves, and heating appa- 
ratus are in active request. These are mainly for large hotels and 
public institutions. Businessin the commoner stoves is also good. 
Complaints are freely heard about the lowness of prices, owing to 
the keen competition. Makers of rain water pipes, and pipes for 
electric cables, gas, and water are fully engaged, and prospects 
are very encouraging. 

Engineers’ tool makers also report a very satisfactory state of 
affairs. One local firm, who havea large home and foreign trade, 
state that they can scarcely cope with the increasing requirements 
of their customers, At the present time they are executing orders 
which were received as far back as September, 1896. Their stocks 
are entirely cleared off, and it will be some time before they will 
be able to replenish them. The demand at these extensive esta- 
blishments is mainly for spanners, drills, and similar tools. 

In the lighter industries business is looking up in nearly all 





departments. The only exception is the cutlery trade, in which 
pan are very unevenly divided. Some firms report a gi 
business in both table and spring cutlery. The men are but 
poorly employed at other factories. Makers of the cheaper 
classes of cutlery exported to America are busy. There is a large 
run on stag-handled cutlery at the present time. Scores of gross 
of handles have been bought lately. Horn tips are in animated 
request for the Continent, and prices have risen owing to a 
scarcity of handles. Ox bones are now being bought at fixed 
ta instead of at high competitive rates. A large business is 
eing done in matchets. Birmingham and America are ordering 
freely. Pearl and other hafting material are in steady demand. 

Trade in scissors is quiet at present. The medium and best 
qualities are well inquired after, but the cheaper qualities are not 
much sought after. Some competition is being experienced by the 
Sheffield makers from Germany. Cheaper scissors are largely 
made in this city, but the foreigner has undoubtedly the best of 
the business in these lower grades. 

The Roundwood Colliery, situate at Parkgate, was offered for 
sale at Rotherham on the 5th inst. Mr, J. J. Greaves, the 
auctioneer, stated that he was told that the colliery was one of 
the best equipped steam coal collieries in Yorkshire, and that it had 
raised 1100 tons of coal per day, without any more machinery than 
there was at the present time. It had paid good dividends, and 
so far as he could judge, there was no reason why it should not pay 
good dividends again. There were 778 acres of unworked coal— 
the best Barnsley sesm—in house coal, coal for coke making, and 
boiler fires. ‘The value, he believed, was put down at something 
like £80,000. Bidding began at £20,000, and rose to £27,000, at 
which figure the property was withdrawn. 

The return of exports to the United States from the Sheffield 
Consular district, for the quarter ended March 31st last, shows a 
total of £121,265, as compared with £108,335 for the preceding 
quarter. Cutlery was exported to the value of £38,996, and steel 
to the value of £58,592, the corresponding figures for the first 
quarter of 1896 having been £29,819 and £64,444, 

Our foreign trade in hardware and cutlery for March has 
amounted to £198,265, or £18,000 better than in the March of 
last. year, the difference being mainly due to the large consign- 
ments sent to the United States to escape the heavy tariff ander 
the McKinley Act. British Possessions in South Africa and 
Australasia show some improvement. In steel unwrought the 
value, £227,677, is an increase of £25,000, chiefly with Russia, 
Sweden and Norway, and Germany. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE in this district shows a satisfactory improvement in some 
departments this week, and the feeling generally is more favour- 
able, particularly as the labour troubles which have so greatly 
hampered business during the last month or six weeks have prac- 
tically been disposed of, at any rate they are not likely to dis- 
organise trade by any strikes. The engineers’ dispute is being 
amicably settled by the conferences of the representatives of 
employers and workmen, and the railwaymen’s difficulty is now 
in a fair way for adjustment. Last week, it will be remembered, 
there was a fear that a strike would not be avoided, as the men 
insisted that in the arbitration which the directors of the North- 
Eastern Railway offered, there should be included the questions of 
hours and wages of the engine drivers. The directors could not 
see their way to agree to this, as they were negotiating separately 
with the Associated Society of Locomotive Drivers and Firemen, 
with which the majority of these men were connected, and not 
with the Amalgamated Society of Railway Servants. The nego- 
tiations with this latter society came to a deadlock, and the repre- 
sentatives decided further to consult their constituents. On 
Sunday these latter throughout the North-Eastern system held 
meetings, and the majority decided that as the drivers and firemen 
did not desire their claims to be fought out by the Amalgamated 
Society, the condition insisted upon last week should be with- 
drawn, and negotiations resumed with the directors. This resolve 
has been carried out, and the various points in dispute will be 
submitted to arbitration, the grievances of all the men, except the 
drivers and ffremen, being taken up. Mr. G. S. Gibb, the general 
manager of the North-Eastern Railway Company, will act as 
arbitrator for the company, and Mr. J. R. Bell, who has taken a 
prominent part in leading the men in this crisis, will arbitrate for 
them. The two arbitrators will after Easter choose an umpire, 

The iron market has shown a more cheerful and hopeful tone 
this week, and buyers are regaining confidence, this being indicated 
by the fact that they are desirous of purchasing iron for forward 
delivery, and are ceasing the hand-to-mouth policy which they 
have pursued for several weeks past. The opinion seems to be 
gaining ground that we have seen the worst in prices, and there 
can be no doubt that prospects are more encouraging now that all 
fear of important strikes has disappeared. From the Continent 
there is a considerable inquiry for Cleveland pig iron. This week 
Herr Elkan, of Hamburgh, one of the best known continental iron 
merchants, and said to be the largest buyer in Germany of Cleve- 
land pig iron, has been in the Cleveland district giving out orders 
for iron. Shipments of pig iron from the Cleveland district, 
though equal to an April average, are not as good as those of 
March, but they are expected to increase. Up to Wednesday 
night the month’s export reached 25,694 tons. as compared with 
34,680 tons last month, and 23,535 tons in April, 1896, to 7th. 
Deliveries of pig iron are in excess of production, and producers 
are understood to be drawing largely on their stocks, but in the 
absence of any official returns the extent of the reduction cannot 
be gauged. The stocks in the public stores are being rapidly 
depleted ; thus, on Wednesday evening, Connal’s held 163,767 tons 
of Cleveland pig iron, a decrease of 4085 tons for the month, and 
of hematite iron they had 90,763 tons, a decrease of 5248 tons. 

No. 3 Cleveland pig iron for prompt f.o.b. delivery has been 
sold rather freely by merchants this week at 40s, 3d. per ton, but 
makers who have still good orders on their books, and whoare under 
no urgent necessity to sell, quote from 40s. 6d. to 4is., and they 
believe in a higher range of prices for forward delivery, as the 
tendency is now undoubtedly upwards. No. 1 is firm at 43s.; and 
No. 4 foundry, grey forge, mottled, and white, are all at 40s., and 
consumers have difficulty in getting forge qualities even at that, 
because so little is made, and practically there is none in stock. 

The accountants have officially ascertained that the average net 
price realised during the past quarter for No, 3 Cleveland pig iron 
was 39s, 4°35d., as compared with 38s. 0°28d. in the previous 
quarter, an increase of ls, 4d., and the wages of blast furnacemen 
in the North of England will now be advanced 14 per cent. The 
average price just reported is better than anything recorded since 
the third quarter of 1891, over five years ago, and does not fall far 
short of the average quoted price. 

For East Coast hematite pig iron the demand is quiet, and few 
consumers will pay more than 49s. 6d. for mixed numbers, but 
makers hold out for 50s., a figure which cannot pay them, though 
the price of ore has been reduced, in fact Rubio can now be had 
delivered at wharves on the Tees at 14s, 9d. per ton, on account 
of the decline in freights, the rate Bilbao-Middlesbrough having 
been down to 5s. 3d. this week. Business in East Coast hematite 
warrants is practically at a standstill this week, for buyers will not 
pay the price for,them, seeing thatit is nearly 1s. dearer than West 
Coast warrants, and the iron is certainly not more valuable. 
The difference is being lessened, however ; it was ls. 6d. two or 
three weeks ago, now it is 10d. On account of the higher prices 
of East Coast warrants, orders are diverted to the West Coast. The 
supply of foreign ore is more plentiful than it was a few months 
ago, The imports into the Tees during the past quarter reached 
364,605 tons, as compared with 290,789 tons in the previous quarter, 
and 394,143 tons in the first quarter of last year. Of the 91 
furnaces at the port of Middlesbrough, 68 are in operation, 





378 


THE ENGINEER 


APRIL 9, 1897, 








The March pig iron exports from the Cleveland district were 
129,579 tons, the best return ever issued, except that of September, 
1896. The shipments were 50 per cent. better than those of 
February, and were nearly 27,000 tons greater than tho:e of March 
last year. The deliveries to foreign ports were very heavy, in fact 
they were quite 50 par cent. greater than those of the corre:pond- 
ing month last year. This was due to the large requirements of 
Germany, which amounted to 46,341 tons, whereas the quantity 
sont in February was only 9662 tons. To Italy, Norway, 
Sweden, and France, considerable increases were reported. 

The finished iron and steel trades are dull, few orders coming to 
hand, but generally manufacturers are well supplied with con- 
tracts, and prices are fairly maintained. The Richmond Rolling 
Mills, at Stockton, which have been idle for many years, have 
been entirely remodelled, and this week have recommenced opera- 
tions. They will produce hocps, strips, bars, and rails of the 
smaller sizes in iron and steel, but another mill for the larger sizes 
will shortly be put down. Those works have been reconstructed 
under the direction of Messrs. Howson and Harrison, consultiag 
engineers, Middlesbrough, by Mr. Burton, late of the Wigan 
Rolling Mills, who is manager of the works. 

The Tees Conservancy Commissioners have accepted the tender 
of Messrs. Ernest Scott and Mountain, Limited, of Newcastle, to 
light the Graving Dock, near Middlesbrough, by electricity. The 
North-Eastern Railway Company is about to construct a bridge 
over the level crossing at Cliffe House, West Hartlepool, at a cost 
of £6950, of which the Corporation will contribute £1500. 

The coal trade, so far as steam coal is concerned, is showing 
considerable improvement, owing to the increase in the shipping 
demand, and the steam coal pits are generally well employed, 
while better prices are realised, 8s. 3d. per ton f.o.b, being the 
minimum for best qualities as against 7s. 6d. a short time ago, 
while smalls have gone up recently from 3s. 3d. to 3s. 9d., and 
turns at the shipping places are lengthening. Gas coals are steady 
in price. Coke is in increasing request on export account, and 
especially are the demands good from Germany and Belgium, 
where the supply of native coke falls short of the requirements. 
The price of coke is stiffening. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a somewhat firmer tendency in the Scotch 
iron trade this week. This is considered to be, partly at least, 
the result cf a natural reaction from the continued depression 
of the past few weeks, for the political situation abroad still 
continues to occasion a good deal of anxiety. Shippers and 
consumers of pig iron are purchasing with much caution, being 
uncertain as to the future course of business, and the specula- 
tive part of the market has been comparatively dull. Ia 
Scotch warrants business has been done from 44s, 5d. to 
44s. 10d. cash, and 44s, 74d. to 45s. one month. There has been 
very little doing in Cleveland warrants, either for present orfuture 
delivery. A small quantity changed hands at 39s, 1l4d. and 40s. 
for delivery in fourteen days, and a few transactions occurred at 
40s. cash, and 393. 114d. to 40s. 34d. one month. Cumberland 
hematite warrants have also been much neglected, the business that 
took place being from 47s. 7d. to 47s. 10d. cash, and 47s. 104d. 
to 483. 44d. one month. Middlesbrough hematite has sold at 
483, 94d. tor delivery in fourteen days, and at 493. one month, 

The output of Scotch pigs is maintained, there being 35 furnaces 
making ordinary, 40 hematite, and 6 basic iron, the total of 81 
comparing with the same number last week and in the corre- 
sponding week of last year. Stocks of pig iron in the Glasgow 
public stores continue to show a small decrease, and it is thought 
that makers are not adding materially to their private holdings. 

Prices of the special brands of Scotch pigs are in some instances 
3d. to 6d. per ton lower than last week. Monkland, Govan, 
Wishaw, and Carnbroe, Nos. 1, are each quoted f.o.b. at Glasgow, 
463.; Nos. 3, 45s.; Clyde, No. 1, 50s.; No. 3, 47s.; Calder and 
Summerlee, Nos. 1, 51s.; Nos. 3, 483.; Gartsherrie, No. 1, 51s. 6d.; 
No. 3, 48s.; Coltness, No. 1, 523s.; No, 3, 48s. 3d.; Glengarnock, at 
Ardrossan, No. 1, 503 ; No. 3, 45s.; Eglinton, at Ardrossan or 
Troon, No. 1, 47s. 3d.; No. 3, 45s, 3d.; Dalmellington, at Ayr, 
No. 1, 46s. 6d.; No. 3, 44s. 94.; Shotts, at Leith, No. 1, 51s. 6d.; 
No. 3, 493.; Carron, at Grangemouth, No. 1, 51s. 6d.; No. 3, 
483. 6d. per ton. 

There is a large and steady consumption of Scotch made hema- 
tite, which is quoted 523, 6d. per ton delivered in railway trucks at 
the steel works. Ore imports from Spain are proceeding on a 
fairly extensive scale, and rates of freights from Bilbao to the 
Clyde are steady. 

Shipments of Scotch pig iron are rather better, but there is still 
great room forimprovement. In the past week, the clearances at 
Scottish ports amounted to 6128 tons, compared with 5747 tons in 
the corresponding week of last year. Of the total, the United 
States took 20 tons ; South America, 20tons; India, 125 tons ; Aus- 
tralia, 480 tons; France, 172 tons ; Italy, 240 tons; Germany, 
489: Russia, 70 tons; Holland, 255 tons; Belgium, 300 tons; 
China and Japan, 70 tons ; the coastwise shipments being 3896 tons, 
against 3834 tons in the same week of 1896. 

The Scotch consumers of pigs are taking large quantities of 
English iron, but the current arrivals from Middlesbrough are not 
quite so large asof late. The imports of Cleveland pigsat Grange- 
mouth in the past week were 5503 tons, being 4021 less than ia the 
same week of last year. 

In the manufactured iron and steel department business is 
fairly steady, but there is not that push that m‘ght have been 
looked for by the season of the year. The steel works have good 
contracts, but fresh orders have been somewhat scarce lately. At 
the same time it may be noted that there appears to be a little 
more inquiry than a few weeks ago, so that more work may be 
coming out ere long. 

The coal market has not improved. There is a large turnover 
of the various qualities, but the supplies are more than equal to 
all wants, so that it is difficult to sell the current output aud 
maintain prices. The past week’s coal shipments are rather 
behind those of the preceding week, but are still a fair ayerage 
for the season. Prices of coals are nominally unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THERE has been a little faltering in the even roll of the coal 
trade during the past week, the continuance of rough weather 
having a good deal to do with it. A coalowners’ remark, that 
many a good cargo of best Welsh coal lies at the bottom of the 
sea, has been often verified of late. When—as happened a few 
days ago—a coal vessel is run on shore, and lives are saved, the 
wreck realises but a small sum. I was reminded of this during 
the week by asale at Cardiff of the Salado, wrecked off Lundy. 
She was laden with 2554 tons of Risca black vein coal and 
600 tons in bunkers. The steamer realised £355, stores £5, cargo 
£16 10s., bunkers £1 5s. 

I am glad to announce the sattlement of the North Blaina 
strike, affecting 500 men for six weeks, but the rule of the coal- 
field, unfortunately, is that when trouble in one quarter is allayed 
there is a cropping up of difficulties in another. This time it is 
Plymouth again, though fortunately it has not passed yet beyond 
the preliminary meetings, so far as any serious condition of things 
is concerned, though on Tuesday the men employed in the sump 
district of the south pit were idle owing to a haulier dispute. 

On ’Change, Cardiff, mid-week, it was reported that for best 
qualities of steam coal siems were fairly well filled, but that 
there was a dearth of orders generally, and the result had 
been some degree of irregular work at a few of the leading col- 








lieries. Prices also show a little weakness, when it is remem- 
bered that lls. 6d. for best steam has been up to a late date 
quoted firmly. Present prices are 103s, 6d. for best, and 93, 9d. 
to 103. 3d. for seconds. The dry coal market is still quiet, prices 
for prompt shipment 9s, 3d. to 93, 94. Small coal has recovered 
from the slight dulness which has been noticed lately, and special 
is selling at 53, 9d. to 63.; best, 5s. 3d. to 53. 6d.; seconds, 53.; 
and dry, 4s. 9d. to 4s. 104d. Monmouthshire coal market is 
firmer. Present prices are :—Western Valleys, 93. 3d. to 93. 6d.; 
seconds, 93, to 93, 14d. House coal trade is now just beginning to 
show the usual retrograde movement, and with the opening spring, 
decline, probably a slow one, is inevitable. Quotations, in many 
cases susceptible of slight modification, are :—Best house, 10s. 6d. ; 
No. 3 Rhondda, 11s. to 11s. 8d.; brush, 93. 94. to 10s.; small, 8s. 
to 83. 3d.; No. 2 Rhondda, 8s. to 83. 3d.; througb, 63. 64. to 
63. 94.; small, 4s, 6d. to 4s, 9d. 

Swansea prices :—Best anthracite, 103. to 1ls. 6d.; seconds, 93. 
to 10s.; ordinary, 83. 3d. to 83. 9d.; small culm, 33. 91, to 43. 3d. 
Steam, 93. to 10s.; seconds, 8s. 6d. to 93, 3d.; bunkers, 7s, $d. to 
83.3 small, 4s, 3d. to 4s. 6d. Bituminous coals, No. 3 Rhondda, 
10s. 3d. to 103. 9d.; through, 9: to 93. 6d.; small, 73. to 7s. 9d.; 
No. 2 Rhondda, 83. 6d. to 93.; through, 6s. 64. to 7s.; small, 
5s, 3d. to 5s, 9d. 

Complaints are prominent at Swansea that the coal trade is 
quiat, though there is some movement in anthracite. Last week 
there were a few good shipments of this class of coal, 1000 tons 
going to Mebee, and 4460 tons to San Francisco, Coal total was 
below average. Newport shipments showed improvement, both 
foreign and coastwise. 

An interesting gathering of the South Wales Institute of 
Engineers was held this week in Cardiff, presided over by the 
president, Mr. H. Martin, when several valuable papers were 
read, followed by discussions. The annual banquet closed 
proceedings. 

Wales is to be distinguished by a variety of institutions this year 
for commemorating the record reign of her Majesty. The latest 
announcements are another cottage hospital in the Rhondda 
Valley, the Llwynfria Company, of which Mr. Archibald Hood is 
chairman, giving the old school premises; another hospital at 
Newport, Mon.; and a children’s convalescent home at Bridgend. 

A local authority points out that the interesting reference in 
THE ENGINEER of last week to the process of manufacturing 
diamonds is eminently suggestive. In his explorations amongst 
argillaceous iron ore he has met with ‘‘ Welsh diamonds” in a 
matrix cf ironstone, showing that nature’s method of manufacture 
is fairly identical with the one lately adopted. 

A serious fire took place at Cwmbran nut and bolt factory this 
week, and the whole of the place was gutted. Fortunately, by 
great efforts, the books and official documents of tha company 
were saved, 

Colliers have been warned this week that barometric conditions 
are dangerous, and that the greatest care is necessary. March 
has usually been a more fatai month than April, but the latter 
month is in more vivid remembrance from its being associated with 
the great inundation of Tynewydd, and the remarkable bravery of 
a handful of rescuers, Mr. H. W. Lewis, C.E., brother of Sir 
William, being one of the most conspicuous. It has been sug- 
gested by a correspondent that her Majesty's commemorative year 
should be distinguished by rewards to mining valour, which I 
heartily endorse, and have often supported in this column, on the 
occasion of the periodical calamity. 

Patent fuel, coke, and pitwood prices, Cardiff, are unchanged ; 
trade moderately brisk. 

The activity in the iron and steel trades is unabated, though it 
is evident that unless more vigour is enforced into the tin-plate 
trade the demand for steel bars must slacken. Both Cyfarthfa 
and Dowlais are pushing on extensions, and in several works over- 
time is being worked to a notable extent. 

On Swansea Exchange the pig iron warrant question is still an 
unsettled one, warrant prices and consumers’ quotations being in 
marked opposition. The close of the week, this being Birmingham 
quarterly meeting week, may bring about some change. Latest 
quotations :—Glasgow warrants, 44s. 64d. to 44s. 7d. cash buyers. 
Middlesbrough, No. 3, 403.; hematite, 47s. 10d. Welsh bars, 
£6 to £6 7s. 6d.; sheet iron, £6 15s. to £6 17s. 6d. Steel rails: 
Heavy, £4 10s. to £4 12s. 6d.; light, £5 12s. 6d. to £5 15s. 
Bessemer steel bars, £4 7s. 6d. to £4 10s.; Siemens, £4 7s. 6d. to 
£4 10s. Tin-plates: Makers’ quotations—Bessemer steel cokes, 
103. to 103. 1}d.; Siemens, 10s. 3d. to 10s. 44d.; ternes, per double 
box, 28 by 20, 193., 203., 21s.; best charcoal, 12s. 3d. to 12s. 9d. 

Iron ore market continues steady, and imports large. Best Rubio 
at Cardiff ranges from 14s, 3d. to 14s. 6d. Tafna, 133. 9d. 

The tin-plate works have been busy of late, and instead of having 
to report a larger export than make, the situation is reversed. Last 
week, for example, 77,308 boxes came from works, and only 
32,230 boxes were shipped, leaving stocks at 133,323 boxes. Morris- 
town Works are now in brisk action, and the relief fund has been 
stopped. Most of the mills in the Swansea and Briton Ferry 
districts have been busy of late, and the latest report from the 
Exchange was that a better tone characterises the market, and 
prices are firmer. What men can do when mills are busy was 
demonstrated last week at the Midland Mill, one rollerman having, 
it is stated, made sixty-five boxes in the eight hours. Worcester 
Works are now in good form, and ready for business, At the Fox- 
hole men have been working at 5 per cent. off the ’74 list. They 
now want the full rate; while, on the other hand, the management 
want an increased concession. 

On the whole there are favourable signs here and there in the 
tin-plate district, for, though offers at fairly remunerative prices 
are still somewhat scarce, labour troubles are appreciably less. 
It is expected that with the improving weather ionnage will 
come in freely, and some of the new markets lately opened be 
more in evidence. 

In the Monmouthshire district I hear on good authority that 
it is likely the Blaina tin works will restart as early as arrange- 
ments can be made to set the machinery in motion. The idea is 
to work black plate for a time. 

The Penrhyn Quarry dispute seems as remote from a settlement 
as ever. 

At a meeting of the Joint Committee of South Wales and 
Monmouthshire coalowners in Cardiff this week arrangements 
were made for representing to the Home Secretary the diffi- 
— _ will arise should the explosives in mines order be 
enforced, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

NoTHING has occurred on the continental iron and steel markets 
to excite particular interest during the past week. Indeed, there 
is hardly anything to be added to last week’s report, demand and 
employment being just the same as before, and prices, though as a 
rule very firm, have not shown an upward tendency. 

Regarding the iron industry in Silesia, comparatively good 
accounts continue to be received ; at least, so far as concerns the 
activity of the rolling mills, which seem to be as lively as possible. 
Inquiries for bars and sectional iron come in freely, and there is 
likewise a fairly brisk trade done in plates of all descriptions, and 
sheets too show some improvement; the majority of ‘the plate 
mills are consequently fully employed, and expect more work to 
be — out in the course of the present quarter. Pig iron is 
steady. 

In Austria-Hungary the position of the iron and allied trades 
appears to be just a little less weak than previously. Raw iron is 
in regular demand, and in the manufactured iron department the 
improving request for bars, girders, and rails has caused a com- 
paratively animated tone to prevail in this branch of the iron 
trade ; the prices realised are, as a rule, satisfactory. Only sheets 
remain in a poor condition; the underquoting that has for some 
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time past been carried on by the different works having brough; 
down prices to an almost incredibly low point, especial} ht 
Hungary. The tin-plate trade is likewise in a most unfavourable 

osition ; but that is chiefly due to the successful competitio r 
inglish firms. n of 

Last month’s business on the Bulgarian iron market has been 
a limited description, From Hungary 515 q. merchant iron Ww ™ 
imported, while German supplies, generally rather Pe 
amounted to 300 q. only last month; machines were chief, 
imported from Austria-Hungary. y 

In France ironworks asa rule are fully occupied, and the stat 
of affairs may be considered favourable. The numerous contracts 
that come in have compelled makers to stipulate for rath 
long terms of delivery, and prices are very stiff. There is = 
erred brisk demand experienced for scrap iron, which sell 
at 65 f. p.t. 

The iron and steel trade in Belgium developes satisfactorily, raw 
and manufactured iron meeting with a good and regular demand 
Heavy orders, however, have not been booked recently, but it is 
generally expected that this quarter’s business in iron and stee| 
will be very extensive, and as prices are well maintained, the tone 
of the iron market is confident and firm. In the Belgian coal 
trade considerable briskness prevails; the excessively stron 
demand that has been experienced for engine fuel has caused © 
slight rise in quotations, at least for the better qualities. Ata late 
tendering for 495,000 t. locomotive coal the pits asked an advance 
of 1f. p.t. against former quotations. The Coke Convention has 
resolved to sell coke in 1898 not below the basis price of 20 f, p.t. 

Pretty good accounts have been coming in from the Rhenish. 
Westphalian iron market this week. Pig iron is in strong request 
and so is manufactured iron. In girders a brisk trade is done, and 
an advance of M. 3 p.t. has been agreed on, present quotations 
ranging between M. 118 to M. 125 p.t. Numerous, and in some 
instances pretty large, orders have been coming in for rails, espe- 
cially for narrow gauges. The business in heavy plates is ani. 
mated ; the same may be told of sheets, the mills being in many 
instances hardly able to execute the orders within the time stipu- 
lated. The wire mills, though fairly well employed, complain of 
depressed quotations, which are in no proportion to the high costs 
of production. 

List prices are as under :—Foundry pig, No. 1, M. 66 to 67 p,t,; 
No, 3, M. 59 to 60 p.t.; white forge pig, M. 58 to 59 p.t.; basic 
M. 60 to 63 p.t.; German Bessemer, M. 60 to 63 p.t.; spiegeleisen, 
M. 63 to 65 p.t. Good merchant bars, M. 132 to 135 p.t.; best 
sorts, M. 153 p.t.; angles, M. 132 to 135 p.t.; girders, M. 118 to 
125 p.t.; sheets, 135 to 150, in some instances M. 160 p.t. Heavy 
plates for boiler-making purposes, M. 175 to 185 p.t.; the same in 
basic, M. 145 to 160 p.t.; tank plates, M. 155 to 165 p.t.; the same 
in basic, M. 145 p.t. Bessemer rails, 116 to 120 p.t.; light section 
rai's, M. 110 to 115 p.t., free at works. 

The increase of woman’s labour in the German iron and steel 
industry is shown by the following official statement :—Of 873,180 
workmen in the iron and metal industries no less than 38,743 
were women and girls in 1895 ; in the tin-ware industry 4673 ; and 
in the precious metal industry 9721 females are employed, which 
is nearly one-third of the total number of workmen. In the 
‘lamp and lighting apparatus branch,” as well as in the needle 
and wire-ware departments, one-fourth of the persons employed are 
females. Even in the blacksmith’s trade no less than 374 female 
persons find employment, which is an increase of 150 per cent, 
against 1882. 

In 1896 there were about eighteen million persons insured in 
the German Accident Insurance; the amount of compensations 
paid was, so far as has been hitherto ascertained, M. 57,347,673. 

In the Invalidity and Old Age Insurance about eleven million 
persons were insured in 1896, the total sum of the rents paid to 
399,500 persons amounting to 48°4 million marks. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SMALL attendance on ’Change, many of the members having left 
for the Birmingham quarterly meeting. A continued demand for 
steam coal, with good stems, the shipments of the past week beiog 
above the average. Prices are unchanged. The house coal trade 
is still suffering from delayed arrivals owing to the heavy weather. 
Tin-plates without change. The iron and steel works continue 
fully employed. 

Coal: Best steam, 93. 31. to v3. 6d.; seconds, 8s, 9d. to 9:,; 
house coal, best, 10s, 6d. to 11s.; dock screenings, 53. 3d.; colliery 
small, 4s. 94. to 5s.; smiths’ cod], 63. 6d.; patent fuel, 103, Pig 
iron: Scotch warrants, 44s. 91.; hematite warrants, 433, 1d. f.o.b, 
Cumberland ; Middlesbrough, No. 3, 40s. 14d. prompt; Middles- 
brough hematite, 493. ld. Iron ore: Rubio, 14s, 3d.; Tafna, 
14s, Steel: Rails, heavy sections, £4 12s, 6d.; light ditto, £5 5s. 
f.o.b.; Bessemer steel tin-plate bars, £4 7s. 6d.; Siemens steel 
tin-plate bars, £4 7s. 6d.; all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, 10s, 6d.; Siemens, coke finish, 10s, 3d. 
Pitwood: 15s. 9d. to 16s, London Exchange Telegram: Copper, 
£49 33, 94.; Straits tin, £60. Freights steady. 


THE 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 4th. 


THE American iron trade continues dull. Pig iron production is 
heavy, and stocks are more threatening to prices. Already some 
large transfers have been made at concessions, but the stronger 
concerns have arranged to held stocks for April developments. 
By that time the large Westera consumers will place their orders, 
and should they be backward in covering for the entiie season, It 
is then that the temptation of lower prices will be given. ‘There 
is very little in pig iron at this time, but despite this fact, pro- 
ducers continue to fill up stocks, Billets are very dull. Sales 
have been small in anticipation of lower freight rates, The iron 
ore managers have been privately conferring all [the week, and in 
two or three days the result of their conferences will find its way 
to interested outside parties. The expectation is that at the 
lower prices a large amount of ore wil be purchascd at an early 
day. The plate and structural mills continue to doa fair business, 
but in all other lines orders are irregular. All our shipyards are 
quite busy, in fact crowded, and our locomotive works are vetting 
filled up. General machine and tool work is also better, but the 
maximum of capacity is far from being fully engaged. 








Catcurta still remains without a railway station 
worthy of the name, says Indian Engunecring. Howrah continues 
to look its worst, and Sealdah can never pretend to be anything 
more than a suburban station. The necessity of a central station 
makes itself felt more and more as the months go by, but there 
appears to be no organised movement towards remedying ee 
deficiency, although the matter has been discussed and reporte 
on to an extent quite sufficient to come to conclusions. The main 
points are that there must eventually be a railway bridge over t he 
Hooghly at Calcutta, and this must be above the present floatirg 
bridge ; that the central station must be as near as possible to the 
business part of the town, that is, somewhere between Dhurrum- 
tollah-street and Canning-street, and be connected at first with 
the E.B.S.R. line and eventually with the E.I.R. over the new river 
bridge. The Assam-Bengal Railway Company are contemplating the 
erection of a terminus station at Chittagong, which will be a 
feature in the place and prove an example to a place like Calcutta, 
so much more in need of suitable railway stations. 
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LAUNCHES AND TRIAL TRIPS. 


NaPIiER, wg AND a. zee 

Saturday, 3rd inst., the Sanuki 
lanncht second of a twin-screw steamers 
bers constructed by them for the Nippon Yusen 
Kaisha, of Toki», Japan. This vessel, like her 
ister ship the Kawachi Maru, recently launched, 
. about 6000 tons, of the three-deck type, with 
6 bridge and forecastle, and partial shade 
deck, constructed to Lloyd’s 100 Al class, and 
also to Board of Trade requirements for pas- 
engers. The Sanuki Maru is adapted for carry- 
H a large deadweight of cargo, is fitted with 
a most approved appliances for safety and 
economical handling of cargo, and has at the 
same time superior accommodation for a large 


MESSRS. 


number of first and second-class and steerage 
passengers. The vessel will also have a complete 


installation of electric light, including signal and 
Suez Canal lights. Efficient ventilation will be 
secured by the use of the Graetryx Ventilation 
Company's special machinery and ventilators. 
The engines, twin-screw, supplied by Messrs. 
Dunsmuir and Jackson, are constructed and fur- 
nished in the best style. The vessel has been 
built under the supervision of Captain Poriam 
nd Mr. George Macfarlane. — 

The new Hall steamer B-itannic left West 
Hartlepool on Friday for her cffizial trial trip. 
The vessel is 336ft. long, 47ft. broad, and 24°10 
deep, and has been built by Messrs, William 
Gray and Co, to the order of Messrs. W. H. 
Cockerline and Co., Hall, to take Lloyd’s bighest 
class. The engines are of tho triple-expansion 
type, built by the Central Marine Eaging Works, 
the cylinders being 24in., 38in., and 64in., with a 
piston stroke of 42in., steam being generated in 
two extra large steel boilers, fitted with the 
“Purves” ribbed form of furnaces, and con- 
structed for a working pressure of 160 lb. per 
square inch. The hull and machinery have been 
constructed under the personal supervision of Mr. 
George H. Strong, M.I N.A., consulting engineer, 
Hall, who was present at the trial trip as repre- 
senting the owners; there being also present 
Captain Murrell and Mr. Lindsay, on behalf of 
the builders of the ship and engines respectively. 
The Britannic underwent the usual manceuvring 
capabilities in the Bay, the weather being most 
boisterous and causing racing of the engines, but 
everything was found to work admirably, andthe 
vessel then proceeded to Memel on her maiden 
voyage, Captain S. Bolton in command. 

Oa Friday, April 20d, Sir Raylton Dixon and 
Co. launched from their Cleveland Dockyards, 
Middlesbrough, a fine mail and passenger steamer, 
built to the order of the Osaka Shoshen Kabu- 
shiki Kaisha, of Japan. Her principal dimensions 
are: — Length, 343ft.; beam, 43ft.; depth 
moulded, 28ft. She is built to Lloyd’s highest 
class, spar deck rule, with upper decks all of teak. 
Handsome accommodation will be fitted for about 
thirty first-class passengers in fore part of bridge, 
with large dining saloon, reading-room, smoke- 
room, &¢c., in house on bridge, and for fifty 
second-class at after end of bridge and in poop, 
also for 300 emigrants in main ‘tween decks. 
Powerful triple-expansion engines will be fitted 
by Messrs. T. Richardson and Sons, Ltd., Hartle- 
pool, having cylinders 28in., 46in., and 77in., by 
48in. stroke, supplied with steam by two double- 
ended boilers, 14ft. by 16ft. 6in., and two single- 
ended, 14ft. by 10ft., working at 180 1b. pressure, 
which it is anticipated will drive the vessel a 
speed of 15 knots. She will also be fitted with a 
manganese bronze-bladed propeller, See’s ash 
ejector, Weir’s evaporator, feed heater, &c. On 
leaving the ways she was named Tai-Hoku by 
Mrs. Waynman Dixon, Grove Hill Lodge, 
Middlesbrough. 

On the Ist inst. Messrs. Ropner and Son of 
Stockton-on-Tees, launched a steel screw steamer 
of the following dimensions, viz.: Length 
between perpendiculars, 300ft.; breadth, 43ft.; 
moulded depth, 22ft. lin.; which they have built 
to the order of Messrs. Thos. Appleby and Co., 
of West Hartlepool. The steamer is built on the 
two-decked rule with poop, bridge, and topgallant 
forecastle; her deadweight carrying capacity 
being 3740 tons on 18ft. 6in., the saloon and 
cabins for captain and officers are fitted in the 
poop, the engineers’ accommodation being amid- 
ships. She is built on the web frame principle, 
leaving the holds entirely clear for cargo, and 
carries her water ballast in a cellular bottom and 
the after peak; all labour-saving appliances 
are fitted for the economical working of the 
steamer, and also for the expeditious loading and 
peas of cargoes; she has steam steering 
gear amidship and screw gear aft, four powerful 
steam winches, a large multitubular donkey boiler, 
direct steam windlass, stockless anchors, &c. The 
engines will be by Messrs Blair and Co., Limited, 
having cylinders 20}in., 35in., 59}in. by 39in., 
steam being supplied by two large steel boilers 
working at 2001b. pressure. The steamer has 
been built under the inspection of Captain Baker, 
the owner’s marinesuperintendent, and wasnamed 
Ashfield by Mrs. Appleby, of Greatham. 

The steel screw steamer Kerry, built and 
engined by Messrs. Blackwood and Gordon, Port 
Glasgow, for the City of Dublin Steam Packet 
Company, Dublin, for this company’s traffic 
between Ireland and England, went down the 
Firth on Friday on her official trial runs. The 
Kerry is the fifth steamer built and engined by 
Messrs, Blackwood and Gordon for the City of 
Dablin Steam Packet Company, the others being 
Galway, Louth, Wicklow, and Carlow. The 
Kerry is a duplicate of the Carlow, and will be 
commanded by Captain Conlon, the engine-room 
being in charge of Mr. R. Spence, both old 
servants of the company. Her principal 
dimensions are :—Length, 260ft.; breadth, 34ft. ; 
depth, 16ft. 9in.; and is of 1270 tons gross 
register. The engines are triple-expansion, with 
bronze propeller, and large boilers capable of 
working up to fully 3000-horse power. She is 
Specially adapted for the cross channel traffic 
between Liverpool and Dublin, and is fitted to 
carry 500 cattle, while on the upper deck sheep 
fittings are arranged. The most approved 
method of ventilation has been adopted to ensure 
the safe and comfortable transit of cattle, 
Besides ample accommodation for steerage 
passengers, and a well-ventilated cabin for the 
exclusive use of cattle dealers, there is on the 
poop deck priyate cabins for 30 first-class 








passengers. The main saloon has additional 
accommodation for 70 passengers, making 100 in 
all. The private cabins and the saloon are 
handsomely furnished, well lighted and venti- 
lated, and the steamer is fitted throughout with 
electric light by Messrs. Siemens Bros., London, 
Special attention has been given to the apart- 
ments for officers and crew. The trial con- 
sisted of six hours’ consecutive steaming with the 
machinery working at a uniform rate of 100 
revolutions per minute ; the lights from Cloch to 
Cumbrae were seen four times, during which a 
mean speed of 154 knots was attained, being 
three-quarters of a knot beyond the guarantee. 








THE PATENT JOURNAL. 


Condensed from “‘ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been “communicated "’ the 
name and address of the communicating party are 
printed in italics 
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7734. Tires, G. T. T. Euckell and E. J. Cavanagh, 
London. 

7735. Tricycue, A. Zierold, Berlin. 

7736. Horse-ciippinc Macaine, C. W. Pettit, Higham, 
near Bury St Edmunds. 

7737. Tear, H. A. Mardon, London. 

7738. RatLway Foa-sIGNaALLING Apparatus, W. P. 
Mara, London. 

7789. Pencit Cases, P. H. Ball and H. L. Symonds, 
London 

7740. Drivinc Gear for VeLocipepEs, G. H. Bond, 
London. 

7741. Drivinc Gear for TricycLes, G. H. Bond, 
London. 

7742. DentaL RupBer Compounns, A. J. Boult.—(/. B. 
Kleinert, United States.) 

7748. Finisaino Bats, H. Meltzer, London. 

7744. Acetylene Gas. E. G. Brewer.—(Gesellschaft 
Sir Acetylen-Gaslicht Basel, Switzerland.) 

7745. FRAUDULENT Reriuuine of Bort.es, E. G. Taylor, 





London, 
7746. Driving Mecuanism of VeLocipepss, F. Hurd, 
London. 


7747. Vevcocipepes, F. Hurd, London. 

7748. Wincues used for Fisuinc, A. H. Harrison, 
London. 

7749. Necktie Fasteninos, A. J. T. Sebelin, London. 

7750. ComMBINED Post-carD, J. Fletcher, London. 

7751. Boxes, 8. C. Wells, London. 

752. Lirrine Dogs, E. Tyrrell, London. 

Outsipe Rim, 8S. P. F. Lehmkuhl, Netherlands. 

Stippiine Pens, H. Ronche, London. 

METALLIC ALKALINE FLvuxes, W. May, 
London. 

7756. Porassium FLuxss, W. J. May, London. 

7757. Fiuxes, W. J. May, London. 

8. METALLIC Sopium Fivuxes, W. J. May, London. 
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7760. Sus inG Penciis, H. A. H. Guhl, London. 
jl. Nut-Locks, C, C. Cuyler, London. 

7762. Rees, H. B. Arundel, Manchester. 

768. CatrLe Trucks, T. Sutton, London. 

7764. Cyc ies, J. C. Hamilton, D. I. Barnett, R. R. 
Bougard, and A. C. McMaster, London. 

7765. Venicies, E. T. and H. J. Worssam, London. 

7766. Leatner Pacxinc Runes, P. Brotherhood, 
London. 

7767. Brake for Bicycies, W. B. Marling, London. 

7768. Matcu Boxes, J. M. B. Baker, London. 

7769. New FLexiste Automatic Rart, J. W. Miller, 
London. 

7770. Or Enoryes, W. Baines and W. Norris, London. 

7771. Divipine Dover, C. E. and J. E. Pointon, 
London. 

7772. Current Motors, W. Langdon-Davies, London. 

7773. Buckwes, E. J. V. Earle, London. 

7774. TeLtepHone Lines, J. E. Kingsbury.—(7ke 
Western Electric Company, United States.) 

7775. Evectropes, W. J. 8. Barber-Starkey, London. 

7776. Lapres’ ABSORBENT TowWELs, 8. A. Hocley, Liver- 
001. 

arr, Rat Jornts, W. H. Fitch, London. 

7778. Boots, B. W. Eastwood, Liverpvol. 

7779. Sappies for Bicycies, C. 8. 
London. 

7780. Corkscrews, W. Watson, London. 

7781. SigNaLuine Devices, G. F. Halland H. L. Leibe, 
London. 

7782. ACETYLENE Gas, H. H. Lake.—{F. Ferraccit, 
Italy.) 

7783. Borers, Sir Edward Green, Bart., and F. W. 
Green, London. 
7784. COLLAPSIBLE Banks, 

London. 
7785. IoniTING Apparatus, D. Binki and J. Csonka, 











Drummond, 


Provision SaFe, C. 


London. 

7786. Consumption of Smoke, W. C. Morison, 
London. 

7787. TANGENTIAL TRUCK WHEEL FRamMEs, Z. Goodsell, 


London. 

7788. Coox1ne Urensixs, M. F. O’Callagnan, London. 

7789. Hanpwes, A. W. Beers, London. 

7790. Brackets, W. C. Homan, London. 

7791. Lamps, W. C. Homan, London. 

7792. Pump, A. 8S. L. Newington, N. and R. Balcombe, 
London. 

7793. EscAPEMENT 
Perdrizet, London. 

7794. Cycies, E. Perdrizet, London. 

7795. InFLATING Pneumatic TrReEs, 8. Keeton and A. 
Metheringham, London. 

7796. Lues, E. H. Jones, London. 

7797. Bor.ers, Sir E. Green, Bart., and F. W. Green, 
London. 

7798. Maree, T. 
States.) 

7799. Cvcte Sranp, H. Wright and G. Turner, Bir- 
mingham. 


Mecuanism for Watcues, E. 


Parker.—(G. W. Parker, United 
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7800. Stock1ne, I. W. Kennedy, London. 
7801. Castor, C. Gurney and A. Gillett, Wardington, 
Banbury. 
7802. MANUFACTURE of SypHon Cases, H. and J. W. 
Trask, Yeovil. 


7803. Securtnc Hanpies to Brooms, 8S. Kenyon, 
Doncaster. 

7804. BLockep LEATHER Seats, P. A. Martin, Bir- 
mingham. 


7805. Cycie Sappies, P, A. Martin, Birmingham. 

7806. Skewers, T. W. Blantern and W. M. Spriggs, 
Birmingham. 

7807. Cycie Sranps, G. A. Johnson, T. Dixon, and J. 
Smith, Keigh'ey. 

7808. Pcates for AtraAcHING Hancers, W. Borrows, 
St. Helens. 

7809. Dyeine Macnines, H. Bentley and J. W. Bur- 
goyne, Bradford. 

7810. Tornacco Pipgs, W. Anderson, Liverpool. 

7811. Stream Borers, J. W. Reed, Newcastle-on- 


Tyne. 

7812. Fire for Newsparers, W. A. Roberts, Birming- 
ham. 

7813. Gran Sitos, W. Hutchinson, W. Garner, and R. 
Telford, Manchester. 

7814. Generators, W. Hutchinson, W. Garner, and R. 
Telford, Manchester. 

7815. Fastentnea for Currs, F. W. Hosegood, London. 

7816. Lamps, J. F. Bennett and W. R. Lane, Birming- 

am. 

7817. TuBELESS NON-PUNCTURABLE TIRES, E. Cooke, 

Limerick, 





7818. MANTELPIECE FirecuaRrps, J. Dunn, Wolver, 
hampton. 

7819. Liquip - sprayING Appliances, 8, E. Statham, 
Manchester. 

7820. Rovinc Macuines, B. A. Dobson and J. W. 
Wood, Manchester. 

7821. Faprics, 8. Schwabe and Co., Ltd., A. Binz, and 
R. Boral, Manchester. 

7822. Fanrics, 8. Schwabe and Co., Ltd., R. Boral, and 
A. Binz, Manchester. 

7823. Switcues, E. W. Cowan and A. Still, Broad- 
heath, Cheshire. 

7824. ELectric Circuits, E. W. Cowan and A. Still, 
Broadheath, Cheshire. 

7825. Rute, W. Leyendecker, Berlin. 

7826. Hotpine PuoroGcrapnic Prints, A. E. Hancock, 
Birmingham. 

7827. Recorpina Speep of Suips, N. P. Donaldson, 
Glasgow. 

7828. Spinninc Muves, Y., M.,and G. Dunkerley, Man- 
chester. 

7829. BicycLe WuHEeELs, W. R. Cant and D. Cooper, 
Dundee. 

7830. Cuimney Cow., W. Taylor, London. 

7881. Borris Srorpers, G. H. Schofield, London. 

7832. LocKING FERRULES Of Fisu1neG Rops, T. L. Whipp, 
Rochdale. 

7833. Means for Makino Icz Cream, G. P. Merrills, 
London. 

7834. Pencit Cases, G. Benrett, London. 

7835. VeLocipeDE Brake, 8. and 8. 
London. 

7836. Tires, W. Langbridge, London. 

7887. Wap, W. Davis and 8. E. Van, Enfield Wash, 
Middlesex. 

7838. Coup.inos, J. P. Johnson and B. F. Whittington, 
London. 

7£3). CIGARETTE-MAKING Macuines, W. D. and H. O. 
Wills, Ltd.—( The Bonsack Machine Company, United 
States.) 

7840. Dryina Apparatus for Launpry Work, W. A. E. 
Henrici, London. 

7841. Preventrnc Bacoinc of Trousers at KNEEs, 
J. and W. West, and H. J. W. Raphael, Teddington. 

7842. TERMINAL ORNAMENTS, V. E. James and J. Jones, 
London. 

7843. Loom, F. Meyer, Rhenish Prussia. 

7844. Baos, 8. A. Linforth, Birmingham. 

7845. Nose Baas, F. Saunders, London. 

7846. ATTACHMEMT of PicruRES to Paper, R. Mayer, 
London. 

7847. STEERING 


A. Waters, 


Lock for VELocIPEDEs, J. Rice, 


mdon. 
7848. ImpLeMENT for TurNiIna Hay, J. Tennant, 
London. 
7849. Fo.tpers, J. Browning, London. 
7850. Brakes, J. Browning, London. 
7851. NoN-conDucTING BoILeR Coverincs, E. Nelson, 
London. 
7852. Fenpers, W. H. Harrison, London. 


7853. Driving Mecuanism of Cycies, T. Shotter, 
London. 

7854. Correct De.ivery of Goops, D. Harper, 
London. 


Topacco Pouca, J. Russell, London. 

Eve et, R. F. C. Rollfinck, London. 

7857. TRANSFERRING TRANSFER PictuRE, J. Vehrs, jun., 
London. 

7858. Gas, E. 8. Higgins, H. A. Bessemer, and W. B. 
Nicholson, London. 

7859. CycLe Stanps, C. Hinson, Birmingham. 

7860. AppLiances for STEERING Suips, A. Kriiche, 
London. 

7861. SEPARATING Suoar, M. Sachs, London. 

7362. Tires, A. Manvers, A. Fink, H. A. D. Sheppard, 
London. 

7863. AUTOMATIC DEEPENING of a River, R. C. Parsons, 
London. 

7864. JOINING Rats, E. R. 
London. 

7865. Envetopes, H. J. Horseman, London. 

7866. Cycte Sappies, A. Warren and C. 
London. 

7867. FLEXIBLE PHoToGRAPHIC Positives, G. Schnitzler, 
London. 

7868. saat F. Hope-Jores and G. B. Bowell, Liver- 
pool. 

7869. Hats, J. B. Harrison, Manchester. 

7870. Dynamos, J. W. Gibbs, Liverpool. 

7871. Motors, E. J. Banks, Birmivgham. 

7872. Fotpine Woven S1LK Goons, J. Wadsworth, 
Liverpool. 

7873. Key, J. B. Dolaro, London. 

7874. TuBetess Tire, W. Iliffe and S. McGowan, 
Kendal. 

7875. Sticks, H. Goldzier, London. 

7876. GEaRiINnG, A. A. Loyal, London. 

7877. CONTROLLINGTIME of WorKING of ELEctRIC Lamps, 
H. H.Lake.—(Société Anonyme des Horloges Electriques 
Cauderay, Switzerland.) 

7878. Frames for Rartway Trucks, H. H. Hewitt, 
London. 

7879. Frames for Rattway Trucks, H. H. Hewitt, 
London. 

7880. SHutrers for Cameras, The Eastman Photo- 
graphic Materials Company, Ltd.—(R. Kroedel, United 
States.) 

7881. PrRoputsion of Bicyrcies, H. Van der Weyde, 
London. 

7882. Curr ApsusTER, A. Wing, London. 

7883. Nets, J. Wilson, London. 

7884. SrRETcHER, F. 8S. Hess, London. 

7885. Corkscrews, G. Villa, London. 

7886. Box FasteninG, E. Lee and The National Bakery 
Co., Ltd., London. 

7887. ALDEHYDOGEN, E. Fournier, London. 

7888. Sreriuisine, E. Fournier, London. 

7889. Bakinc, E. M. Sjéholm, London. 

7890. Lasts, H., J., and F. Davey, London. 

7891. — M. Matthews, A. and A. Jardine, 

ndon. 





‘ 
‘ 
‘ 


RaILway Starmer, 


Fippard, 
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7892. Cxieansinc, &c., Sponces, C. Avgerinos’ 
London. 

7893. StasHiInc with Tapes or Leg in Warps, C. Fish, 
Darwen. 

7894. ‘*Fuper Box,” J. Marsh, Blackburn. 

7895. Fasrentnc of Breast Pins, J. J. Dunne, 
Liverpool. 

7896. VEssELs, F. J. Neate, Rochester. 

7897. Brackets for Sprine Biinp Rou.ers, J. Robert- 
shaw, Manchester. 

7898, VELOCIPEDE TIRES, J. A. Briggs and M. Lachman, 


mdon. 

7899. Macnines for WinnowinG GralIn, W. J. Nevin, 
Halifax. 

7900. Enornes, J. P. and H. G. Binns, Luddenden, 
near Manchester. 

7901. — MANUFACTURE, T., J., and A. G. Pearson, 

ndon. 

7902. FEED-MANGER for SrasLes, C. F. Hirons, Bir- 
mingham. 

7908. STaLi-FLoor for SraBies, C. F. Hirons, Bir- 


mingham. 

7904. Propucine Motive Power, R. Craig, Glasgow. 

7905. REFRIGERATOR for Raitways, L. W. Williams, 

lasgow. 

7906. VaLocirEeDEs, J. J. Parker, Coventry. 

7907. Macuinery for Cutrtine Topacco, W. Davies, 
Guernsey. 

7908. IaniTion Device for Gas Morors, H. A. Kent, 
London. 

7909. Ink Borrizs, G. Wagner, London. 

7910. Lupricatine CycLe Bearrnes, W. A. Entwistle, 
Brighouse, Yorks. 

7911. Tires, R. Woodall, Manchester. 

7912. Cyciz Sranps, 8. and J. McCall, Kilmarnock. 

7913. Hoxtpine Down Bortie Corks, J. J. Allen, 
Bradford. 

7914. Ve ocrpepes, G. W. Bell and A. Shelmerdine, 
Liverpool. 

7915. REFRIGERATING AppaRaTus, A, J. Adamson, 
Liverpool, 





7916. Compressinc Gases, J. A. Coombes and W. Beck, 
Liverpool. 

7917. Bicycies, H. Nevill, Southampton. 

7918. ACETYLENE Generators, J. G. A. Kitchen, Man- 
chester. 

7919. Excitupine Liquips from Arr, P. Baumert, 
Manchester. 

7920. Errectinc ILLUMINATION by Fiame, J. B. de 
Léry, Manchester. \ 

7921. INCANDESCENT BuRNERS, J. B. de Léry, Man- 
chester. 

7922. Bonnet Vatves, J. Massey, J. F. Rushworth, 
and W. Livesey, Ashton-under-L yne. 

7923. CLosaBLe Mucs, P. Hummel, Manchester. 

Lamps, F. Hughes, London. 

TABLE Lamps, G. Brookes, London. 

DisPLAYING ADVERTISEMENTS, W. G. Ockenden, 
London. 

7927. Gas Morors, J. Meikle, Glasgow. 

7928. PorTaBLE BicycLe STanp, A. Fraser, Glasgow. 
29. ACETYLENE Gas Lamp, F. H. Smith, Glasgow. 

9:0. Ho_pine Suirt Currs, W. J. Twigg, London. 

7v31. Waste WatER-CLosETs, C. Greenhalgh, Man- 
chester. 

7932. Rotary Encines, H. Simpson, Sheffield. 

7963. Carrsoakp Cases, E. Desjardins and C. Jaeck, 
London. 

7934. GuLLy Traps, W. Durrant, London. 

7935. CycLe Brake, The Goold Bicycle Company, Ltd., 
and W.S. Wilson, London. 

7936. KwirrEp Pants, A. H. Cooper and H. Roe, 
London. 

7987. WaTER-c_oseT Bracker Seats, H. J. W. Parker, 
London. 

7938. Drivine Cycues, J. Stoddart, London. 

7939. CycLe Sappirs, A. L. Partridge and J. E. 
Dickixson, Birmingham. 

7940. Domestic Fikre-RanGcEs, A. Wilkinson, 
London. 

7941. Letrer Carns, J. Lowe, London. 

7942. CRICKETING GLoves, F. H. Sprang, London. 

7948. TuyersEs, H. J. Macklin, London. 

7944. Piusn, W. P. Thompson.—(E£. Thomas, Germany. 

7945. Locks and Lartcues, H. D. Bailey, London. 

7946. OBTAINING INCREASED SPEED from Motors, J. W 
Owen, Liverpool. 

7947. Trres, D. Edwards, Liverpool. 

7948. Paper SuHeets, A. Gerlach.—(F. Rehwoldt, Ger- 
many.) 

7949. Sop Daisy, G. Nash, London. 

7950. WHEELS for TRANSMITTING Motive Power, F. 
Hurd, London. 

7951. Hotpinc Laptes’ Petricoats, E. 8. Lecky, Ger- 







jun., 


many. 

7952. ADJUSTABLE ANGLE SPANNER, G. H. Turner 
London. 

7953. Moror Cars, W. Baines and W. Norris, London. 

7954. Dryinc Apparatovs, H. N. Crellin, London. 

7955. PRoputsion of VeHicLes, Siemens Bros. and Co., 
Ltd.—(Siemens and Halske, Germany.) 

7956. ARTIFICIAL Fug., W. B. Hartridge, London. 

7957. CompRessinG AIR, E. Edwards.—(J/. Bistriteanu, 
Roumania.) 

7958. ELecrric Batreriss, E. A. Jahncke, London. 

7959. CoNDENSING Steam, T. Coulthard, jun., London. 

7960. GLoves, H. A. Jenner, London. 

7961. CuLtivators, F. E Johnson, London. 

7962. Printinc Macuines, F. Brightling, London. 

7963. ZITHER-BANJOS, R. Spencer and T. Watkins, 
London. 

7964. TEETHING TeEaT HoLpeERs, 8S. Thomas, London. 

7965. CycLe Seats, A. H. Broadbent, London. 

7966. Reruse Bin. H. H. Lake.—(L. Bessiére, France.) 

7967. Pweumatic Tires, R. B. Lamb and E. Z. Collings 
London. 

7968. Winpine YaRN, H. B. Arundel and J. Higginson, 
jun., Manchester. 

7969. CARBURETTERS for ExpLosion Enoines, V. L. 
Longuemare, London. 

7970. CycLe Brakes, W. S. Simpson, London. 

7971. Contarners for Muctiace, G. H. Richmond and 
J. Crowther, Manchester. 

7972. Sream Generators, E. Tagrall and A. W. 
Sonthey, London. 

7978. Brakes for Ratrtway Wacons, C. H. Stone, Bir- 
mingham. 

7974. HicH-spEeD Rotary Enarne, H. J. Carrington, 
Handsworth, near Birmingham. 

7975. ORNAMENTING Paper, H. Bittner and C. Villedieu, 
London. 

76. Woop Screws, T. J. Sloan, London. 

Sappies, L. D. F. Desjardin, London. 

7978. Errectinc the Suppty cf Gas, Sir E. H. Elton, 
Bart., and R. Stephens, London. 

7979. MoTivE-PowER Encines, M. D. Martindale, 
London. 

7980. CoLLar Stups, A. Barnett, London. 

7981. LirHocRapHic Prates, 8. Pitt.—(The Société des 
plaques Lithographiques, France.) 

7982. Gas Burners, U. A. G. Braunerhjelm, London. 

7983. Enornes, J. Lewthwaite, London. 

7984. Sarery Bicycies for Lapies, H. Heenan, Man- 
chester. 
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7985. Covertines for PyNeumatic Tires, H. W. D. 
Fielding, Sheffield. 

7986. CuTLery, J. M. MacLulich, London. 

7987. Maxine Joints between Tuses, J. Birtwisle, 
Manchester. 

7988. Castincs, H. M. Martin, London. 

7989. TrrE, B. Mountain, Leeds. 

7990. TIN-LINED Pipes, A. Barraclough, Halifax. 

7991. Enricutnc Gas, A. A. Stephenson, London. 


7992. — Guarps of Looms, B. Staniford, 
fax. 
7893 Suprportinc Seats of Furniture, W. Legge, 
Croydon. 
7994. Pneumatic Tires for Cyoxss, A. R. Stone, Bir- 
mingham. 
7995. Stanp for Bicycies, T. Hanscom, Newcastle-on- 


'yne. 

7996. TirE3, H. G. Dixon, Dundee. 

7997. VaLveE, E. Hodges, Manchester. 

7998. GovERNORS for MARINE ENGINES, W. G. Potter, 
London. 

7999. DouBLE-ENDED BuckKLE, F. Robinson, Clayton, 
near Bradford. 

8C00 Dossy Looms, R. L. Hattersley and S. Jackson, 
Keighley. 

8001. Drawinc Rotiters, W. Ambler and J. E. 
Shackleton, Bradford. 

8002. Sash Frame, J. Pinnington, St. Helens. 

8003. Bakers’ Ovens, J. Vicars, sen., T. Vicars, and J. 
Vicars, jun., Liverpool. 

8004. BrusH Protectors, M. Davies, Cardiff. 

8005. Locatinc PuncturEs in Tires, C. H. Stuart, 
Reading. 

8006. INFLATOR CIP, R. Stuart, Bolton. 

8007. Coxe, R. Dixon, Stockton-on-Tees. 

8008. Lamps, J. F. Bennett and W. R. Lane, Bir 
mingham. 

8009. CurLinc Harr, W. Hancock, London. 

8010. Gurpine VeuIciEs, 8S. Stanbridge and C. 8. Cox 
London. 

8011. Jorntinc Cottar for Pires, J. Hamblet, Bir 
mingham. 

8012. Vice Ciamps, C. 8. Walker, Birmingham. 

8013. Winpinc Yarn, A. W. Metcalfe and J. B. Morri- 
son, Belfast. 

8014. Lapret Motion for Looms, J. Calvert, Man- 
chester. 

8015. Bicycte Wueets, J. Nicholas, Waterloo, nea 
Liverpool. 

8016. Drivine Mecuanism, J. Nicholas, Waterloo, near 

iverpool. 

8017. Swircninc, J. Neyer and A. Kuhlmann, 
Brussels. 

8018. Testinc Dyes, J. Grossmann, Manchester. 

8019. INCANDESCENT ExLectric Lamps, C. J. P. Robert- 
son, London. 

8020. MARINE BorLerR Door, R. W. Stokoe, Hexham, 

8021. WHEELS, J. Greenfield, London, 
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8022. Pocket Knives, F. A, Stanford and H. W. Osver, 
Walsall. 


£023. INvisisLE Brake, A. Bodding and A. Larsen, 
London. 

8024. Crank Fasraninas, T. A. Hearson, Englefield 
Green, Surrey. 

8025. ExLecrricaL Connecrions for TABLEs, 4 
Banks, London. 

8026. Actp Ernyi-suLpHuric and AtconoL, G. Castel, 


oO. 


ndon. 

8027. Lamps, J. Noad, London. 

8028. SuHuTrLeE Gvuarps of 
London. 

8029. Proputsion of VeuHicies, A. W. Armstrong, 
London. 

8080. Disc Water Merers, H. and P. Meinecke, 


Looms, N. Blezard, 


London. 

8031. Preventina Giasses CrAcKING, 'C. F, Cooper, 
London. 

8032. Wueets, H. G. Norrington, Leamington Spa. 

8033. DiscHaRGE Patrerns, W. Watson aud E. Bentz, 
London. 

8034. Tires, G. C. Taylor, London. 

8035. Pepa Cranks, J. Yabsley, London. 

8036. Power Storace System, A. C. Brown, G. R. 
Neilson, and R. Burn, London. 

8037. CycLe Brakes and Brake Firings, J. Carroll, 
London. 

8038. Morors for PNEUMATIC 
London. 

8039. Lusricatine Apparatus, T. D. and F. W. Hollick, 
London. 

8040. SHeEts of Iron, A. Gilbertson and D. Jenkins, 
London. 

8041. TrRaNsMITTING Morion, Siemens Bros. and Co.— 
(Siemens and Halske, Germany.) 

8042. GLUTINOUS SURSTANCEs, A, Mitscherlich, London. 

8343. PorTaBLE WARDROBE, J. von Stralendorff, 
London. 

8044. Mowino Macarness, J. Brayton, London. 

8045. Macuine for CLeanine Cuimyeys, J. Brayton, 
London. 


Dritts, J. Boyer, 


8048. Recutator for Etectric Circuits, L W. Heath 
and J. H. Field, London. 
8049. VeLocipepes, J. Forbes and G. Piikington, 

London. 

8050. ADVERTISING, J. Pasfield, London. 
8051. Crosine Bort.es, J. C. Mewburn.—{Lingner and 

Kraft, Germany.) 

8052. SusstitruTe for Corrzr, W. P. Thompson. - (Zz. 

0. Taslin, Sireden.) 

8053. Protecting PNevmatic Trres, H. Ashworth and 

A. J. Giddings, London. 

8054. Propucinc Emposskp Protrocrapus, A. Martin, 

London. 

8055. Lastinc Puters, D. E. Smith and A. Tyree, 

London. 

8056. Gas Enarnes, A. Piitsch, London. 

8057. SHors for Horses, J. W. R. Wilson, Liverpool. 
8058. Boor Trees, E. H. Girling, London. 

8059. ELEMENTS for Seconpary Batreriss, D. G. Fitz- 

Gerald, London. 

8060. ScREW-MAKING Macuryes, T. J. Sloan, London. 

8051. Creansinc Gas Service Piprs, W. Fiddes, 
London. 

8062, Pneumatic Tires, W. Gordon, London. 

8063. Tires for CycLes, W. Gordon, London. 

8064. VaporisERs for Or, Motors, G. C. Marks.—(4. 

Bouvier, France.) 

8065. Daivine Gear for Cycies, 8. G. Mason, London. 

8066. Mupcuarps, T. H. Mort, W. Allen, and T. Cloves, 
London. 

8067. DecoraTING Streets, J. J. Inger, London. 

S80eS. Heatina Rartway Carriaces, J. E. Howard, 

London. 

8069. Cyc_e Sapp es, S. A. Bontor, London. 
8070. ELectric SIGNALLING on Rariways, G. H. Clark- 
son, London. 

71. Supports for Bicycies, F. A. Lange, London. 
8072. Brakes for Bicycies, G. T. Warwick, London. 
8073. Sprinc WHEELS, W. G. Gibbs, London. 

8074. Printina Carps, F. R. Bischoff and H. Spegel, 

London. 

8075. Pipe Wrencues, J. Bell, London. 

8076. Curtine Harr, C. Julier, London. 

8077. Sprke Puuyers, L. C. Lounsberry and A. Camp- 
bell, London. 

8078. KitcHEN Rancrs, G. F. Williamson, London. 

8079. BLotrine ApPLiaNcE, J. Heller, London. 

8080. Drtastasic PREPARATION, B. J. B. Mills.—(A. 

Dalmote, Belgium.) 

8081. Kitns for Dryina Gray, E. 8. Spencer, 

London. 

8082. Rartway Carriaces, C. P. M. Legg, London. 
2083. Gas Burners, H. Schimmel and E. Breslauer, 

London. 

8084. Driving Mecnayism for Cyc.es, 

London. 

8085. Biocks, T. Boske, London. 

8086. Fo.p1ne Beps, R. M. Anthony, London. 

8087. Pre-pans, J. Huckins, London. 

S088. HorsEsHoes, F. A. Poupard, London. 

8089. Surps’ Port and Derap Licuts, F. Edwards, 

London. 

8030. Hor-waTeR Bort.es, M. B. Martin, London. 
8091. AzimuTH INSTRUMENTS, J. G. Murdoch.—(W. H. 

Coysh, at present on the High Seas.) 

8092. Preventina Switcaes Stickine, F. C. Esmond, 

London. 

8093. SHavinc DEvIcEs, 

United States.) 

8094. Sat, B. VC. Hinman, London. 
8095. Sockets, A. J. Boult.—(Deutsche Elektricitdts- 

Aktien-Gesellschaft, Germany.) 

8096. Szat Supports, W. Grimes, London. 
8097. TunuLous Steam Boicers, T. Clarkson, London. 
8098. Curtinc Up Prastic Materiats, T. W. Ward, 

London. 

8099. Nozztes for Sprayine Liquips, J. A. Watson, 

London. 

8100. INTERNAL ExpLosion Enaines, M. H. C. Shann, 

London. 





H. Symes, 


H. H. Lake.—(A. Geering, 
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8101. Pneumatic Foornatt Vatve, P. Elliott, 
Sheffield. 

8102. Fixtne Wrxpow Burnps to Roiiers, A. Wise, 
London. 

8103. Boors, H. A. Stuart, Reading. 


8104. ATTacHING Currs to Sarrts, H. Rottenburg, 


Ww. 
8105. ATTACHMENT for Bepsrgaps, M. E. Brazier, 
London. 
9106. Securtne Corks to Borrtes, J. J. Allen, Brad- 


ord. 

8107. WuEEts, W. H. Corker and C. H. Page, Wolver- 
hampton. 

8108. ACETYLENE GENERATORS, J. G. A. Kitchen, Man- 
chester 

= Coverinc CycLte Hanpies, H. Lowe, Birming- 
ham, 

8110. Makino Matt, C. Green and H. G. T. Hunt, Bir- 
mingham. 

811l. Mcp Goarp, W. Cook, Crabbs Cross, near 
Redditch. 

8112. Benpine Tope3, E. C. Wasdell and J. H. Taylor, 
Birmingham. 

8113. The B.B.B. Sarery Catcu, H. Burgess, W. 
Bennett, and E. Burgess, Skelmersdale, Lanc. 

8114. CoLourtnec Papers, O. H. Stone, Birmingham. 

8115. Trarn ELectric Communication, J. Taylor and 
J. E. Duckworth, Bury. 

8116. Sewers, H. G. Lloyd, London. 

8117. Preservinc Boots, A. Tomlinson, 

® Stockton-on-Tees. 

8118. Stoves, J. F. Bennett, ard T. P. and H. 8. Moor- 
wood, Sheffield. 

8119. AncHor Starcu Brock, J. E. Brown, Alton, 


jun., 


ants. 
8120.  someeel Cotoun Boxes, F. Grimsdale, Liver- 
poo! le 


812l. CARTRIDGE - TURNOVER Macnine, H. 
Chester. 

8122. Prrcn Measurer, J. T. White and G, M. Stone- 
house, Swansea Valley. 

8123. Watcu Pocket, M. E. MacTier, Monkstown, 
County Dublin. 

8124. Cenraicat Frame, H. Williamson, Gorton, near 

Manchester. 


Monk, 








8125. Bieacuinc Wounp Yarns, G. Linkmeyer, 
London 
8126, Crusaina Burrs, 8. Jowett and J. Dodson, 


Bradford. 

8127. Tires, J. W. Smallman, Camp Hill Grange, near 
Nuneaton, 

8128. Paprr-MAKING Macuings, T. Horrox, 
chester. 

8129. NoisELEss Tires for Wares, C. Challiner, Man- 
chester. 

8180. Macutnes for Pustic Amusement, W. R. Mill- 
ward and W. Hutchen, Liverpool. 

8131. Primary Evecrric Barreriss, 8. V. B. Essick, 
London. 

8132. BorrLe Corks, J. Aspinall, Barnsley. 

81383, Sewine Macuines, W. H. Ioslee.--{7. Singer 
Manufacturing Company, United States.) 

8134. WaTeR-TUBE Boivers, A. H. and W. Wildman, 
Glasgow. 

8135. Hose Coverine, R. Kelso and M. Rosenbaum, 
London. 

8136. Apparatus for Deep Bortnes, A. Raky, London, 

8137. Recreation Tent, O. G. Trigg, Newport, Mon. 

8138. Tires, A E. Williams, London. 

8139. Cycle Cuain GeEarina, 8. Howe, London. 

8140. CuickeN Run, A. Veal, London. 

8141. Recepracies for O11, CoLours, A. H. Holland, 
Sheffield. 

8142. CycLE-PROPELLING Apparatus, H. A. Shelley, 
London. 

8143. OurLer Apparatus, C. A. Allison.—{ W. C. Wilson, 
United States.) 

8144. Orvers, C. A. Allizon.—(W. C. 
States.) 

8145. Fire-rscape Hoxpers, 8. F. St. J. Steadman, 
London. 

8146. Frre-escapess, 8. F. St. J. Steadman, London. 

8147. Bicycte Stanp and Lock, K. Martin, 
London. 

8148. CarriaGe Brake, A. Pontifex, London. 

8149. Matrresses, H. Ackermann, London. 

8150. SincLe TRIGGER MecuanisM, R. D. T. Alexander, 
London. 

8151. Trres for Cycies, A. A. Grist, London. 

8152. Process for Coverinc Metat, N. B. Headon, 
London. 

8153. ILLUMINATION 
London. 

8154. Winpow Frame, F. 8. Holton and T. 8. Morley, 
London. 

8155. Cycies, W. Starley, London. 

8156. Paps for use in Dentat Surcery, W. H. Duddy, 
London. 


Man- 


Wiison, United 


Apvertisinc, C. A. Drake, 


Orpers in Horers, W. Rickard, 
London. 

8158. EvaporaTinG and CooLine Liguips, J. Foster, 
Glasgow. 

8159. Printine Tire, B. Clarkzand R. W. K. Goddard, 
London. 

8160. Tires, F. W. Golby.—(R. Odehnal, Germany ) 

8.61. Nour-TaAPpPING MacuiIngs, G. Weiss, London. 

8162. Prope.iers, A. Viert, London. 

8163. Macuines for Curtina Gear, E. 
London. 

$164. SHogs for Horses, G. A. Singerly, London. 

8165. CycLes, C. R. Hutchings, London. 

$166. CIGAR-ROLLING Macuings, J. Bunn, London. 

8167. Brakes, W. B. Marling, London. 

8168. Preservina Hipes for Transport, J. W. Scott, 
London, 

$169. NrEDLEs, M. P. L. R. de Trets, Londou. 

8170. Sewine Macurnes, H. H. Lake.—(Good year Shoe 
Machinery Company, United States.) 

8171. AiR Compressors, H. H. Lake.—({The Ingersoll- 
Sargent Drill Company, United States.) 

8172. VELOcIPEDEs, A. van Hoora, London. 

8173. Cranks, A. L. Adams, London. 

8174. Tires, L. L. Brocquy, London. 

8175. CoLourina Marrers, G. B. Ellis.—(La Société 
Chimique des Usines du Rhine anciennement Gilliard P. 
Monnet et Cartier, France.) 

8176. Remepy for Sicknsss, J. King and E. M. Wilkes, 
London. 

8177. Licutine by Means of Hyprocarpons, S. Pitt.— 
(La Compagnie Internationale des Procidis Adolphe 
Seigle, France ) 

8178. Fastener for Securtnc Inrutators, A. Frost, 
London. 

8179. Macuines for Deracinc CaEques, J. M. Willbur, 
London. 

8180. Printinc Apparatus, W. L. Wise.—(C. L. Bucking- 
ham, United States.) 

8181. Drivine Gear, G. L. Cumine, London. 

8182. Route Inpicators, E. M. Newstead, London. 

8183. Monocycig, C. Nau and G. F. Franzowitz, 
London. 

8184. Cuurns, 8. W. Digby, London. 

8185. ALTERNATING Evecrric Currents, J. Wetter.— 

(The Elektrizitits-Aktiengesellschaft vormals Schuckert 

and Co., Germany.) 

8186. Gas-COMPRESSING APPARATUS, G. 

London. 

8187. Diat for Ispicattnc Time in SEVERAL P Laces, 

A. J. Day, London. 

8188. CoLouRING Matters, H. E. Newton.—(7he Far- 

benfabriken vormals Friedrich Bayer and Co., Ger- 

many.) 

8189. REveRsING Gear for Macuinery, J. E. Mathew- 

son, London. 

8190. CycLe Stanp, R. Farmer, London. 

8191. Foor Rests and Sreps for Cycuks, E. P. Chambers, 

London. 

8192. CycLe Gearino, T. H. Stephens, London. 

8193. INSULATING FROZEN Megat Vans, J. Munro, 

London. 

8194. ADVERTISING Devices, A. Grundy, Liverpool. 

8195. CycLe Lamps, H. Davis, Birminghain. 

8196. BREECH - LOADING ORDNANCE, J. C. Etchells, 

Manchester. 

8197. BREECH - LOADING ORDNANCE, J. C. Etchells, 

Manchester. 

8198. Hat Guarp Device, J. J. Stahl, Liverpool. 

8199. CycLe Tires, L. Frankenstein and C. and J. Lyst, 

Manchester. 

8200. Typewriter, M. H. McGowan, London. 

8201. DIFFERENTIAL Movement, R. Haddan.—(F. de 

Coninck, France. 

8202. RoLLer Skates, 8. L. Kinsbruner, London. 

8203. InpicaTinG the VeLocity of Two Crock Works, 

P. Eibig, London. 

8204. Cycies, N. A. Aubertin, London. 

8205. Pyeumatic Tires, T. Shepherd, London. 

8206. VaLves for Pyeumatic Tires, A. H. Trigwell, 

London. 

8207. StipeR Boats, F. M. B. Bertram and G. Robin- 

son, London. 

8298. METALLIC CASKMAKING APPARATUS, W. Noakes, 

London. 

8209. Cycte Drivine Gear, A. Webel, London. 

8210. VENTILATORS, A. H. Tiltman, London. 

821]. CLosina, &c., Winpows, E. J. Woollard and A. C. 

Walker, London. 

8212. SUBMARINE VESSELS, 8. Berditschewsky-Aposto- 

loff, London. 

8213. Rorary Enarnes, N. J. Verret and T. H. Mooney, 


R. Fellows, 





Rothgiesser, 


London. 
8214. Locxina Doors, H. Tomlins and C. R. Gurr, 
London. 
8215. PREVENTING PassENGERS FALLING BETWEEN 
RatLway CarriaGEs, H. Tomlirs and C. R. Gurr, 
London. 
8216. Skirt ArTacuMents for Lapy Bicyc.ists, H. 
Tomlins and C. R. Gurr, London. 
ba — Fenver, H. Tomlins and C, R. Gurr, 
sondon, 


8218. Urinisina the Power of Waves, B. M. Fletcher, 
Londen. 

$219. TREATMENT of Driep PLANts, J. Weissenburger, 
London. 


8220. Recoverina AMMONIA Propvcts from Gases, S. 
Bourgois, A. Lencauchez, L. Hoche, and KE. Isidor, 
London, 

8221. CanpLE Hoiprrs, A. M. Phalempin, London. 

$222. CyrcLe Propu sion, F. C. Jacobs, London. 

8223. Maturtne Atcono.ic Liquors, J. G. Hathaway, 
London. 

8224. Batcony, F. E. Blaisdell, London, 

8225. Traps, E. P. Waggoner, London. 

$226. Preventine the Stickina of Swircues, F. C. 
Esmond, London. 

8227. Compounps, G. L. Schaefer, London. 

8228. Wrinpow ANTI-RATTLING Devices, J. A. Haskett, 
London. 

8229. MurrLe-ruRNACES, E. Damour and E. Adney, 
London. 

8280. Hinaxs, I. O. Héuocq, London. 

8231. Srorace Barrerties, G. I’. Redfera,—(C. Riordon, 
Canada ) 

8282. Manuractues of Leatuer Bags, H. Lovesay, 





London. 

8233. Purtryine, &c., Ferp-watTer, H. Paucksch, 
London. 

8234. Gas Furnaces, T. 8S. C. Lowe and J. Haug, 
London. 


$235. Azo Dyrsturrs, G. W. Johnson.—(Kalle and Co., 
Germany.) 

8236. FrrepLaces, A. Habershon, London. 

8237. Furnaces, W. S. Mackenzie and W. Crosland, 


London, 

8238. OveRHEAD LeEws, A. W. Fletcher, Preston, next 
Faversham. 

8239. MerrTer, F. J. Beaumont and F. Hallows, 
London. 
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8240. Procession Reriector, G. B. Trent, jun., Folke- 
stone. 
8241. Drivinc Gear for Bicycues, E. 
London. 
8242. Cyc_e Suprort, R. Blacklock, Sunderland. 
$243. CvcLe Cranks, W. R. Bates, Alfreton, Co. cf 
Derby. 
8244. Carriace Tires, G. Garner, Fallowfield, Man- 
chester. 
8245. Axte for Carriages, B. J. Maloney, 
burgh. 
8246. Woop Rixe Packino, 8. Heys, Kings Norton, 
near Birmingham. 
8247. CenTRIFUGAL Macuines, J. Laidlaw and J. W. 
Macfarlane, Glasgow. 
8248. Batt Brarinas, A. B. Wilson, (>. Down. 
$249. SEALING and Securine Baas, V. Mazzatenta, 
London. 
8250. ApveRTIsING Device, F. P. Cox, Liverpool. 
8251. Srrainers, T. Holcroft and Son, Ltd , and A. H. 
Mould, Wolverhampton. 
8252. ORNAMENTATION of Fasrics, L. Mistovski, Man- 
chester. 
8253. Meters, S. 8. Bromheacd. 
States.) 
8254. Meters, 8. S. Bromhead.—(F. FE. Morgan, United 
States.) 
255. VeLociprpes, J. J. Chapman, Liverpool. 
8256. Feeps of Carpine Enornes, W. Hizhiey, Halifax. 
8257. Doxnsres for Looms, R. and J. Harling, Halifex. 
8258. Dampine Brusg, C, L. Jackson and J. H. White, 
Manchester. 
8259. Pircuep Drivina Cuan, J. G. Inshaw, Erding- 
ton, near Birmingham. 
8260. Lurricators, W. E. Hollis, W. J. Cross, and A. 
Vale, Birmingham. 
$261. Fire-proor FLoors, J. Howden, Glasgow. 
8262. ArririclaAL FLowers, K. C, Dunsmuir, Man- 
chester. 
8263. Hot and Cop Warer Taps, 
W. R. T. Sinclair, Manchester. 
8264. Coa. Saver, J. W. Cheetham, Manchester. 
8265. CycLe Lock, E. E. and M. Williams, Rhyl. 
8266. Sarety Vatves, F. 8. Thorn and C. Hoddle, 
London. 
8267. Covers for Cycie Sappies, E. J. A. Babbage, 
Plymouth. 
8268. ARTIFICIAL Stong, J. Sayers, Glasgow. 
8269. Pneumatic Trres, J. Gardner, Manchester. 
8270. ACETYLENE Generators, J. G. A. Kitchen, Man- 
chester. 
8271. CycLte LEARNERS’ Grip, G. Markham, Peter- 
borough. 
8272. Rattway SIGNALiino, E. T. Zohrab, Glasgow. 
8273. Recovery of Merats, J. Nicholas, Waterloo, 
near Liverpool. 
$274. Metauiic Fences, D. T. Vallée, Brussels. 
8275. Sturrine for Beps, F. Menkel and R. Bachrodt, 
Brussels. 
8276. VENTILAT?D CycLe HANDLE, E. Wright, Aston, 
near Birmingham. 
77. ELectRicaL Distripution, T. Cooper, Walsall. 
78, SADDLE Supports, C. A. Crane, London. 
8279. ArmosPHERIC Gas Burnino Fase Bottom, A. M. 
Bushell, London. 
8280. ELectro Mepicat Apparatus, C. Klein, Londor. 
8281. Puriryina Sewaaeg, G. A. de Katow.—(Messrs. 
Riensch and Co., Germany ) 
8282. Ciips for AFFIxinc CycLe SADDLES, 
asters, Birmingham. 
8283. Steam Generators, T. Lishman, London. 
8284. Sweat Banps for Hats, M. Has'am, London. 
8285. SELF-LIGHTING CiGAR ATracHMENT, W. C. H. 
Beyer, London. 
8286. CycLes, F. 
London. 
8287. Drivinc Gear for VeLocipepes, G. H. Bond, 
London. 
8288. Topacco Pipes, T. H. G. Walfcrd, London. 
8289. ConVERTIBLE Cyc.es, W. L. Barker, London. 
8290. TiLLaGeE Macuines, F. H. P. P. Oram and E. 
Dothie, London. 
8291. Srzam Enaines, W. Elliott and W. Garrood, 
London. 
8292. PeDAL-pRivING Gear, H. Hill, Nottingham. 
82938. PortaBLe Liquip Recepracie, J. Loebinger, 
London. 
8294. Mow1nc Macuines, G. Gerstle, London. 
8295. ELectric Traction, E. Vedovelli, London. 
8296. RirLt Sicut ApJusters, J. H. Steward, London. 
8297. A YieELpIxc Seat, D. H. Cochrane, 
London. 
8298. ReparRING Pneumatic Tires, ©. F, White, 
London. 
8299. Braces, A. Benedyczuk, London. 
8300. Pneumatic Tires, W. E. Rowlands, Liver- 


W. Beech, 


Edin- 


{F. E. Morgan, United 








L. Baxendale and 


W. R. 


Beauchamp and J. C. Colman, 


pool. 

8301. BALL-GRINDING Apparatus, A. B. Drautz, Liver- 
pool. 

8302. cae seamen Macuinz, E. Georgii, Liver- 


pool, 
8303. PHonoorapus, E. Kisemann, Liverpool. 
8304.{Boats, A. F. Spooner.—(F. Bouilly and 7. Tenaud, 
France. 
8305. CountiInc ReEvo.utions of WHEFLS, P. Dumas, 


mdon. 

8306. FasTentne for CycLe Betis, W. J. A. Dossetter, 
London. 

8307. TYPEWRITER MECHANISM, F. Bryan, London, 
8808. Vaporisino, F. Richard, London. 

8309. PortaBLe Stanp, J. B. Lane, London. 

8310. CLEANING Knives, 8. Brown and F, L. Holt, 


on, 

8311. DirrERENTIAL Speep Gears, H. A. L. Barry, 
London. 

8312. TurBinEs, E. Edwards.—(0. Kolb, Germany.) 
8813. Dynamo Exectric MacHINERY, F, W. Andersen, 
London, * 

8314. Syrinogs, N. A. Aubertin, London. 

8315. WinDOW-CLEANING Apparatus, T. M. Houghton, 
London. 

8316. Pocket Protectors, B. Ward, London. 





———<$<——— 


8818, og S W. Pinkney, London, 

8819. Boars, ). Alexandroff and A, © : 
London. ‘ oumbary, 

8820. SAppLEs, F. Sawyer, London. 

8321. Dryine Apparatos, J. C. W. Stanley ; 
Maxwell, London. ‘ vend A. W, 

8322. CLosets, A. J. Boult.—(C. 8. B. Briot an, 


Coutillae, jun., France ) 1G. B, 
8328, Oven Sappves, T. Belvoir, R, P. Clark, and A 


Arnell, London, 
8324. PAVING MavrerRIAL for FLoors anc 
Powell, London. 

8325, PNeumatic Tires, J. Stringfellow, London 
8326. Stzam GENERATORS, The Steam ( x 
Wagon Company, Ltd., and J. E. 

London. 


1 Decks, a. 


Jarriage and 
Thorn yeroft, 





SELECTED AMERICAN PATENTs, 


From the United States Patent Office Ojicial Gazette, 

574,003, Enatne, F. C. Rineche, St. Louis, Mo,— 
Filed June 22nd, 1896. 

Claim.—(1) The combination with the cylinder and 
piston, of a handle base or cylinder head at the rear 
end thereof, a piston-controlling valve in said handle 
base, and ports 8 and 13 in the handle base, which 
co-operate with ports 4 and 14 in the cylinder 
respectively when the handle is in different positions 
relative to the cylinder, substantially as described, 
(2) The combination with the cylinder and piston, of 
a bandle-base formed with two passages 1 and 4 
adapted to be used either for the inlet or exhaust, a 
valve located in the handle base to which said passayeg 


[£74,003 i 





lead, ports 8 and 13 in the handle base, which are 
constantly open to said passages respectively, and 
ports 4 and 14 in the cylinder, which register with 
the ports 3 and 13 respectively when the handle is in 
certain of its positions, two of said ports, as 3 and 4, 
being blind when ports 13 and 14 communicate, and 
vice versd, substantially as described. (8) Inan engine, 
the combination with the handle, through which is 
formed a passage, of a sleeve formed with openings 
registering with said passage, a valve operating in said 
sleeve across the passage, and a port leading from said 
passage to a point behind the valve, substantially as 
described, 
574,017. Caster, @ B. McC. 
Mich.—Filed Moy 23rd, 1£96. 
Claim.—In a caster, the frame having a wheel 
journalled therein, said frame being provided with a 
vertical passage, having its upper and lower ends 
terminating in bearing cavities, friction balls disposed 
in said bearing cavities, a vertical pintle dispcsed in 





Blue, Traverse 


City, 





and fitting closely said passage and having its lower 
end formed with a head surrounding the lower cavity 
and shaped to fit the balls, and a removable collar 
secured to said pintle over the upper cavity and also 
shaped to accommodate and fit the balls, said read 
and collar being adapted to close said bearing 
cavities and retain the friction balls therein, sub- 
stantially as set forth. 


574,036, Lirrino Jack, F. Lombard, Hartford, Conn. 
—Filed October 12th, 1896. 

Claim.—In a lifting jack the combination, cf a sub- 
stantially, triangular fulcrum block havirg two 
parallel side walls connected at their lower ed ge sbya 
base portion, and having a series of substantially-semi- 
circular bearings formed in the inclined faces of said 
side walls, with their axes located one above the other 


574.036] 








and in different vertical planes, a lifting lever having an 
angularly-disposed lifting arm at one end thereof, and 
also having two oppositely-dizposed trunnions, which 
are removably seated in one pair of fulcrum bearings, 
and a locking device engaging the lifting lever in 
horizontal alignment with the axis of movement of 
said lever, and adapted for locking the same with its 
lifting arm in a vertical position. 








Epps’s Cocoa.—GRATEFUL AND Comrortina.—"' By 2 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by 4 
careful application of the fine properties of well- 
selected A, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
my save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. — 
Civil Service Gazette.—Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps AND ee a 
Homeopathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A_ thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being 4 
geatlenerve stimulant, supplies the needed energy 











8317. Drivine Cuarns, E. A, Parker, London, 


without unduly exciting the system.—{ADvVT 
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q(HE CYANIDE PROCESS OF GOLD EXTRACTION. 


Miuir0ns of ounces of gold have been recovered from 
material that previously had to be regarded as waste, by 
the introduction of the cyanide process into the Trans- 
yaal; the same process has, however, been applied with 
more or less success in various other parts of the world. 
The process is one, therefore, of considerable signi- 
fcance, and although the engineering of it is by no 
means of an intricate nature, we consider the matter of 
sufficient interest to set before our readers. ; 

To start with, it is well to remember that the cyanide 

















“Tus Encmeea™ 


process is not suited to all ores, or, at any rate, cannot be 
applied in the same manner to all ores. The suitability 
of an ore for such treatment should be made the subject 
of experiment before deciding on or adopting either this 
or any other process. 

In the simple cyanide process finely pulverised ore is 
submitted to the action of a dilute solution of potassium 
cyanide. Aftera period of contact, the duration of which 
varies according to circumstances, the solution is drawn 
off from the ore mass and passed over metallic zinc. 
With a view to economy and expediency, direct electro- 
lysis has been introduced by some to replace the zinc. 
but in this simple form the range of utility of the cyanide 
process is limited to a comparatively small selection from 
the many different kinds of ores in which gold occurs ; 
consequently, in some cases a more elaborate preliminary 
treatment than the simple pulverisation referred to above 








Figs. 1 & 2—PULP DISTRIBUTOR 


1s required, and in other cases an agent has to be added | 
to the cyanide to intensify and expedite its action; such | 
may then be regarded as modifications of the cyanide | 
process. To Messrs. MacArthur and Forrest is due the | 
whole credit of putting the dissolving of gold from its | 
ores by means of cyanide of potassium upon a practical | 
basis, and to the company who supported them is due 
the credit of proving the correctness of the plans of 
Messrs. MacArthur and Forrest on a scale commensurate 
with the importance of the subject. The principles upon 
which the process is based, it is true, are old, and had 
already been applied in a small way for various small 
purposes; and although it had been contemplated to 
apply them to gold in ores, it had never been properly 
put to the test, as one might obviously gather from the 
fact that large quantities of gold amenable to cyanide 
treatment were simply being cast on the waste heaps 


— the McArthur-Forrest cyanide process came to the 
ue, 








The simple cyanide process is based on the following 
chemical principles:—Firstly, that of the solution of 
the gold in the potassium cyanide; secondly and sub- 
sequently, the replacement of the gold by zinc. Ex- 
pressed chemically, these are represented in the following 
manner :— 


| 





at least 65 parts of potassium cyanide, 4} parts of water, 
4 parts of oxygen are required. The last number may look 
comparatively insignificant, but it by no means is; for to 
dissolve 1 oz. of gold at this rate it would require some 
20 grains of oxygen, or about 59 cubic feet of that gas, 
or 295 cubic feet of atmospheric air. Now, for the 












































Au, + 4KCy + H,O + O = 2K AuCy, + 2KHO| supply of oxygen the process manager generally depends 
Gold, Potassium Water. Oxygen. Potassium Potash. | on that in the water, which in winter may hold about 
a cyanide. aurocyanide, 4 volumes per 100 volumes; but this number is already 
Fs K AuCy, + Zo = K,ZnCy, + Au | reduced to 2 volumes per 100 when a temperature of 68 
Potassium -—«_‘Zinc. Potaaahans. Gold. | is reached, and falls still lower as the temperature rises. 
aurocyanide. zine cyanide, | This small quantity of oxygen in practice—as a matter 
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Fig. 3-8ECTIONAL ELEVATION OF A CYANIDE PLANT 


The first of these chemical expressions signifies that 
the solution of gold in potassium cyanide is the result of 
distinct chemical action, by which from gold, potassium 
cyanide, water and oxygen, potash and a double cyanide 
of potassium and gold are formed, both of which are 
soluble in water. Furthermore, it shows the minimum 
quantities that these materials must be present in to bring 
about the desired change. Taking them in the order 





of fact, a very much larger quantity is actually required 
—may therefore not always be present in the water used, 
and unless care is taken to ensure its presence no success- 
ful extraction of gold can attend the application of the 
simple cyanide process; for all the agents must be 
present, all must be present in sufficient strength, and, 
therefore, as in the case of oxygen, both water and 
potassium cyanide must be used in excess of the theo- 
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Figs. 4, 5, & 6—PLAN AND ELEVATION OF A CYANIDING VAT 


given above, and giving parts by weight, we find that 
393,5 parts of gold require to be in intimate contact—for 
without that chemical action cannot take place—with 
260 parts of potassium cyanide, 18 parts of water, and | 


retical quantities; but excess of one agent can on no 
account make up for the deficiency of another. Water 
and cyanide are generally employed in ample quantity, 
the oxygen being the agent that is more or less neglected. 


16 parts of oxygen to produce 575% parts of potassium | To avoid this as far as possible, the water used for the 
aurocyanide and 112 parts of potash. Or putting it more | cyanide solution should be as well aérated—with air, not 


| simply, and in round numbers, to dissolve 100 parts of gold | carbonic acid, the usual principle of aérated waters—as 
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possible, and the solution should be made as dilute as is | 
found expedient, since the capacity of water for oxygen | 
decreases directly in proportion to the amount of cyanide | 
present. So much for the chemistry of the solution of 
gold in potassium cyanide. Turning now to the recovery 
of the gold from the solution of potassium aurocyanide, 
this is simply effected by bringing this compound in con- 
tact with a substance for which the cyanide portion of 
the compound has a greater aflinity than it has for gold, 
and such a substance is zinc. The result of the contact 
is that the gold is rejected in favour of the zinc. Con- 
sidering the equation numerically, 575,%5 parts by weight 
of potassium aurocyanide require 65 parts by weight of 
zinc to satisfy requirements, producing 247 parts by 
weight of potassium zinc cyanide with the liberation of 







































































Figs. 7 & 8—DISCHARGING DOOR 


893,'5 parts by weight of gold, or speaking in ounces, 1 oz. 
of zinc is required to replace 6 0z. of gold; in practice a 
very much larger quantity is required. 

The principal reason for the fact that in almost all 
cases we have mentioned the quantities im practice are 
much in excess of those theoretically indic&td, is that 
the theoretical information is restricted, for reasons of 
clearness and convenience, to the object held in view, and 
therefore supposes the particular change, or changes, 
going on entirely by itself, or themselves, as the case 
may be; whereas, as a matter of fact, various concurrent 
operations actually go on that are undesirable and un- 
avoidable, as well as numerous, each perhaps making a 


| efficient percolation. 
| process, the discharge from the hydraulic classifier is 


| the space needed for the solution above. 


which, as Mr. Butters states”, consists of a central cast- 
ing, carrying a conical receiving hopper and a number of 
radial pipes keyed on to a vertical spindle, which bears 
on @ slightly convex steel pin in the bottom of a second 
casting bored to fit the spindle, and supported on a 
column in the centre of the vat. Coarse wire-screening 
is fixed over the hopper to keep stones and rubbish from 
entering the pipes; the latter are of different lengths, 
each terminating with a lateral bend of a quarter of 
a circle and a flattened nozzle, with a result that 
the apparatus revolves automatically and distributes 
the pulp in concentric bands; 1l}in. pipes are used, and 
they are given a fall of 1 in 12; the diameter of the 
hopper at the top is 24ft.—Figs.1 and 2. The vatshould 
be sufliciently large to deal with the produce of the pul- 
verising mill in the desired manner, and this is effected 
by having the diameter of the vats 20ft. for 25 stamps, 
24ft. for 50 stamps, and 32ft. for 100 stamps. 

In Fig. 3 is shown in section a typical cyanide plant. 
The first tank on the left is for the cyanide treatment and 
leaching, and into which the sand from the collecting vat 
in the so-called “intermediate” filling is charged by 
hand, or the sand from the hydraulic classifier in the 
** direct ” filling is fed in through a hose, which is guided 
by hand, so as to distribute the sand as evenly as pos- 
sible. Of course, the Butters and Mein distributor is 
also available for this purpose ; it is very important that 


| the sands should be spread as evenly and as lightly as 


possible in the vat, so as to ensure good extraction and 
In the case of the direct filling 


sometimes allowed to settle in a large vat, in which the 
overflow is adjusted ; and in this vat the sand undergoes 


| a short preliminary treatment, after which it is dumped 
| into another tank to receive further treatment. 
| construction of the vats is a matter of considerable signi- 


The 


ficance; all sorts of materials have been employed. 
Lately we learn that thin steel tanks have some vogue, 
especially in dry climates, where wood is liable to shrink 
and cause leaks; but as wood will generally hold its own 
for some time, we shall draw attention more particularly 
to vats constructed of that material. Figs. 4, 5, 6, 7, and 


| 8 set forth the details of this kind of vat. 


With regard to the capacity, sufficient space must be 
allowed in each vat to take the whole daily production 
of sand. The space required will vary somewhat with 
the character of the ore; but the weight of a cubic foot 
being known or ascertained, the space required for hold- 
ing any number of tons is readily calculated, and this has 
to be added to the filtering space required below and 
The vats may 
be of any shape, but circular vats are the most con- 
venient and general, and must be sufficient in number to 
ensure continuous treatment of the mine output. The 
one illustrated in Figs. 4, 5, and 6 is a typical vat 20ft. 
in diameter, made of well-seasoned hard wood free from 
knots. The staves are 44in. wide, 3in. thick, and 8ft. 
long, allowance being made for the gain in which the 
bottom rests and for the rim below. They are shaped 
accurately to the curve of the circumference, and the edges 
planed perfectly true to the radius of the circle, allow- 
ing just a slight feather edge inside to allow for the swell- 
ing of the layer that comes in contact with the liquids. 
The bottoms of Yin. by 3in. planks by preference are fully 
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Figs. 9, 10, & 11—ZINC PRECIPITATING BOXES 


more or less urgent call on a particular agent, which 
must therefore be present in sufficient quantity to satisfy 
this demand of unknown magnitude, as well as to satisfy 
the theoretical requirement. 

In practice the cyanide process generally comes in 
subsequent to the treatment of the ore by amalgamation ; 
it any way is only suited for the removal of very fine and 
free gold; therefore the ore, if not sufficiently porous, 
must, under all circumstances, be finely pulverised. 
Moreover, the finely pulverised ore must be in such a 
condition that when spread in considerable thicknesses 
it will be permeable. As a rule, in course of pulverising 
a wet mixture of particles of very variable sizes, known 
as pulp, is obtained, of which the coarser constitute the 
sand, the finer the slimes. The latter would prevent 
percolation, as they would obstruct all interstitial spaces. 
So before any attempt at cyaniding is made, they must 
be separated; this may be done by any of the well-known 
methods, such as hydraulic classifiers or buddles of the 
old Cornish type. A special modification of the latter 
has been devised by Mr. Charles Butters and Captain 
Mein to suit the requirements in South Africa at those 
mines where the sand is first separated and collected in a 
special vat, and afterwards transferred to the cyaniding 
vat, for which practice particular advantages are claimed, 
which are well worth considering where labour is cheap, 
and there is not much to fear from oxidation. Instead 
of the ordinary buddling pit, Messrs. Butters and Mein 
employ wooden vats fitted with filters and bottom dis- 
charge doors, whilst to catch the overflow that takes 
place all round the periphery. a trough is fixed round the 


top, which delivers into launders leading to slime pits. It | 
is essential that the pulp should be delivered regularly and | 


spread evenly in the vat to insure washing away all slime, 


but no fine sand ; this they effect by means ofa distributor, | 





planed, so as to fit perfectly by themselves, but otherwise 
dowelled or else grooved jin. by }in. for a lin. by in. 
tongue, as shown—Figs. 5and6; the bottom is supported 
on 9in. by 3in. joists, bolted together by jin. bolts in pairs, 
and placed with the centres 30in. apart. The filter 
bottom is constructed by fixing slats which are 3in. by lin., 
6in. apart, parallel across the planks, leaving lin. clear 
from the staves ; and at regular intervals 3in. clearance 
from the bottom for the flow of solution beneath. On 
the top of the slats strips lin. square are nailed lin. 
apart, and on the top of these is placed the filter cloth, 
twill, canvas, or cocoa-nut matting. The staves are 
hooped by wrought iron rod in three lengths, or more 
as convenience dictates, of the right curve for each 
hoop, and joined together by the casting, as shown in 
some of the illustrations ; the diameter of the rod for the 
upper hoops is lin., the middle hoops 1}in., for the lower 
hoops 1}in. with 1jin.ends. The vats are provided with 
a door in the side at the bottom, or with a door or doors 
in the bottom itself. 
(To be continued.) 








An American consular report from Mozambique states 
that the shoals, rapids, &c., forming obstructionsto navigation onthe 
Zambesi River have always contributed largely towards the excessive 
cost of transport from the coast to British Central Africa, and that 
it is now proposed to construct a railway from Kiliman to a point 
on the British Central African border, just above the rapids on the 
Ruo River, a distance of about 190 or 200 miles, A decree of the 
Lisbon Government has just been published authorising the 
Zambesi Railway Company, a Portugese Corporation, to issue 
4 per cent, bonds to the amount of £1,400,000, redeemable at par 
in sixty-five years or less. This sum will constitute the capital of 
the company, and is to be expended in constructing and working 
the railway, which must be completed by the end of the year 1900. 





~* Institution of Civil Engineers, paper 2366. 





a 
THE INSTITUTION OF NAVAL ARCHITECTs 





On Thursday morning a well-filled house attended the 
reading of Captain Lord Charles Beresford’s paper upon 
. The Fighting Value of Certain of the Older Tronclads 
if Re-armed.” The larger portion of the paper will b 
found in another page. It may be worth while tos : 
here that Lord Charles Beresford drew attention to th 
fact that, in a return recently presented to the House 
Commons, forty-five vessels in the British Navy eithe 
in commission or in reserve, appeared to be armed with 
muzzle-loading guns of an obsolete type. Seventeen out 
of these forty-five vessels he considered to be well worth 
re-arming. The remaining twenty-eight could never be 
made effective as fighting ships, and it would be a waste 
4 paced oP ate ag vi 3 In their present condition 

e whole forty-five vessels were unfit to tak i 
in —e fighting line. oid. 

The seventeen it was proposed to eliminate 
sea-boats, and, if re-armed, would make vg ee 
desirable opponents. Thirteen were battleships, viz., the 
Téméraire, Alexandra, Neptune, Swiftsure, Iron Duke 
Superb, Dreadnought, Triumph, Sultan, Invincible 
Audacious, Monarch, and Hercules; the remaining four 
were the so-called armoured cruisers, Northumberland 
Agincourt, Minotaur, and Achilles. Lord Charles Beres. 
ford did not propose that any alterations should be made 
in the structure, ports, turrets, or emplacements of these 
ships, but the magazine accommodation would have to 
be re-modelled, and arrangements made for the rapid 
supply of ammunition. The cost of the alterations 
necessary, added to that of the new guns, would be not 
more than £1,100,000. This allowed £10,000 for each 
of the seventeen ships, and £30,000 for contingencies 
giving £200,000 for dockyard work, which was ample. 
The balance of £900,000 was required for guns, as shown 
in a detailed table appearing at the end of the paper. 

We print here a list giving in detail the existing and 
proposed armament for each of the seventeen ships, 
together with the weights of guns, mountings, and 
ammunition involved. 


MONARCH. 
PRESENT ARMAMENT. 
4 12in. 25-ton R.M.L. guns in tur- 


PRoposeD ARMAMENT, 


4 9°2in. B.L. in turrets 

re 2 Gin. Q.F. converted under fore. 
2 9in. 12-ton R.M.L. guns under castle 

forecastle 2 4‘7in. Q.F. aft M.D. 
1 Jin. 64-ton R.M.L. gun aft M.D. 4 :12-pr. Q.F., 2 forecastle, 2aft M.D 
4 12-pr. Q.F. guns 10 3-pr. Q.F. superstructure and 





10 3-pr. Q.F. guns tops 
tons cwt. qr. Ib, 
Weight of presentarmament.. .. .. .. 529 1 1 5 
Weight of proposed armament 384 17 0 0 
Decrease in weight by proposals .. .. 144 4 1 5 
SULTAN. 


8 l0in. 18-ton R.M.L. guns, M.D. | 14 6in. Q.F, guns, converted type, 
battery | 8 M.D. battery, 4 U.D. battery, 
49in. 12-ton R.M.L. guns, 2 | 2 under forecastle 
under forecastle, 2 under deck | 4 47in. Q.F. guns, converted type, 








batte | ~ “upper deck 
4 47 Q.F. guns, upper deck 12 12-pr. Q.F. guns, 4 on centra 
9 6-pr. wa as | battery, 2 upper deck, 2 M.u. 
13 3-pr. Me ae and | t 
tops 13 8-pr. Q.F. guns, upper deck and 
tops 
tons cwt. qr. lb. 
Weight of present armament... .. .. .. 627 15 2 21 
Weight of proposedarmament .. .. .. 521 0 2 2 
Decrease in weight by proposals .. 1066 15 0 0 


SUPERB. 
16 10in. R.M.L. guns, 12 main deck | 16 6in. Q.F. converted, 12 main 
battery, 2 under forecastle, 2 | deck battery, 2 under fore- 
| castle, 2 poop 
| 10 4in. Q.F., 2 poop, 8 upper deck 
rs 12-pr. Q.F., 4 poop, 2 forecastle, 
2 upper deck 


poop 
6 4in. B.L. guns, upper deck 
6 6-pr. Q.F. guns, upper deck 
10 3-pr. Q.F. guns, upper deck and 


tops 10 3-pr. Q.F., upper deck and tops 
tons cwt. qr. Ib. 
Weight of presentarmament.. .. .. .. 845 6 2 12 
Weight of proposed armament .. .. .. 617 9 2 I4 
Decrease in weight by proposals .. .. 228 5 3 26 


IRIN DUKE, TRIUMPH, INVINCIBLE, SWIFTSURE, 
AUDACIOUS. 


10 6in. Q.F., converted type, upper 
and lower batteries 
8 4in. Q.F., upper deck 
8 12-pr. Q.F., 4 upper deck bat- 
tery, 2 poop, 2 forecastle 
8 8-pr. Q F., upper deck and tops 
tons ewt. qr. Ib. 


16 9in. R.M.L. guns, 4 upper bat- 
tery, 6 lower battery 

8 4in. Mk. II. B.L., upper deck 
battery 

4 6-pr. Q.F., upper deck 

6 3-pr. Q.F., upper deck and tops 





Weight of proposed armament ‘ 370 16 3 ll 
Weight of presentarmament.. .. .. .. 364 8 38 12 
Increase in weight by proposals .. 6 7 8 27 


These vessels are known to be such excellent sea boats, they could 
well afford to carry the additional 6 tons 7 cwt. 


ACHILLES. 
14 9in. R.M.L., 12 main deck, 2; 16 6in. Q.F. converted, 12 main 
forecastle | deck, 2 forecastle, 2 upper deck 
2 6in. Mk. IV. B.L., upper deck 8 8-pr. Q.F., upper deck and tops 
8 3-pr. Q.F., upper deck and tops 
tons ewt. qr. Ib. 
- 492 5 9 


Weight of present armament .. ° ‘ 
. 40 14 2 8 


Weight of proposed armament 
Decrease in weight by proposals .. 
MINOTAUR. 


17 9in. R.M.L., main deck and | 16 6in. Q.F. converted 
forecastle 10 4°7in. Q.F. 
4 4-Tin. Q.F., 3 forecastle, 2 poop, | 10 3-pr. Q.F. 
under poop 
8 3-pr. Q.F., upper deck | 
tons ewt. qr. lb. 
. 68 5& UY 24 


Weight of present armament .. : 03 
Weight of proposed armament . 5 & O M 





Decrease in weight by proposals .. .. 28 0 


NORTHUMBERLAND. : 
7 9in. R.M.L., 3 upper deck, 4 | 16 6in. Q.F. converted, 14 mail 
main deck deck, 2 under forecastle - 

20 Sin. R.M.L., main deck 10 4‘7in. QF., 8 upper deck, 2 

1 6in. Mk. IV, B.L., upper deck under poop 

1 5in. Mk. III. B.L., upper deck 10 3-pr. Q.#., upper deck 

6 4’7in. Q.F., upper deck 

2 20-pr. K.B.L., upper deck 
10 3-pr. Q.F., upper deck | 
tons cwt. qr. Ib. 
Weight of presentarmament.. .. .. .. 816 11 15 
Weight of proposedarmament .. .. .. 609 7 1 12 


— 


Decrease in weight by proposals .. .. 207 4 1 8 
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AGINCOURT. 
PRoPOsED ARMAMENT. 


16 6in. Q.F., converted, 14 main 
deck, 2 forecastle 


PRESENT ARMAMENT. 
7 gin. R.M.L., 14 main deck, 2 
forecastle, 1 poop 


r, R.B.L., 1 poop, 1 fore- | 10 din. Q.F., 2 poop, 2 forecastle, 
oes | 6 wpe. deck pen 
spr. Q.F., upper deck 10 8-pr. Q.F., upper dec 
>” tons cwt. qr. Ib. 
- 561 14 2 5& 


Weight of proposed armament 

Weight of present armament .. 0 27 
rease in weight by proposals .. .. 14 16 1 6 

Thie hip, however, on account of her stability, is well able to stand 


the increased weight of 14 tons 16 cwt. 


ALEXANDRA. 
-2in. B.L. 4 9°2in. B.L. 
Oe RMI | 8 Gin. Q.F. converted 
6 4in. R-M.L. | 6 4in. Q.F. 
4 6-pr. QF. | 2 4in. Q.F. on poop 
6 pr. Q.F. ; 8 6-pr. Q.F. 
' 6 3pr. Q.F. 
tons cwt. qr. Ib. 
Weight of present armament .. .. . 68 19 8 20 
Weight of proposed armament .. .. .. 588 1 8 20 
Decrease in weight by proposals .. 70 18 +O 0 
HERCULES. 
$ 10in. 18-ton R.M.L, | 12 6in. Q.F. converted 
9 gin. 12-ton R M.L. | 10 4 7in. Q.F. 
4 Tin, 6}-ton R.M.L, | 8 12-pr. Q.F. 
6 4Tin. Q.F. | 18 8-pr. QF. 
9 opr. OF. | 
= tons ewt. gr. Ib. 
Weight of presentarmament.. .. .. .. 662 0 0 1 
Weight of proposedarmament .. .. .. 548 1 2 17 
Decrease in weight by proposals .. .. 113 18 1 12 
NEPTUNE. 


4 19}in. R.M.L. in turrets | 4 10in. B.L. in turrets 

2 din, R.M.L. under forecastle | 2 6in. Q.F. converted, under fore- 

6 6-pr. Q.F., upper deck and tops | castle 

§ 3-pr. Q.F., upper deck and tops 8 12-pr. Q.F., upper deck and tops 

8 3-pr. Q.F., upper deck and tops 
tons cewt. qr. Ib. 














Weight of present armament .. . 514 12 8 10 
Weight of proposed armament - 49 12 8 15 
Decrease in weigtt by proposals .. 84 19 3 2 
DREADNOUGHT. 
412 5in. R.M.L, 4 10in. B.L. 
6 6-pr. Q.F. 6 12-pr. Q.F. 
12 3-pr. Q.F. 12 8-pr. Q.F. 
tons cwt. qr. Ib. 
Weight of presentarmament.. .. .. .. 588 5 2 11 
Weight of proposed armament .. .. .. 880 1 1 7 
Decrease in weight by proposals .. .. 158 4 1 4 
TEMERAIRE. 
4 llin. 25-ton R.M.L., barbettes 2 8in. Q.F. 
and main deck 6 6in. Q.F. converted 
4 10in. 18-ton R.M.L., main deck 10 4in. Q.F. 
6 4in, 22 cwt. B.L., upper deck 10 8-pr. Q.F. 


46-pr. Hotchkiss Q.F., upper 
deck 
10 8-pr. Hotchkiss Q.F., upper 

deck | 
tons cwt. qr. Ib. 
509 3 8 14 
2 18 


Weight of present armament .. 


Weight of proposed armament a 414 14 


Decrease in weight by proposals .. .. 94 9 0 24 


The Temeraire is particularly suited by her construction for 8in. Q.F. 
guns. She has been frequently mentioned as being re-armed in the 
service papers, but so far (March 81st, 1897) the only thing done has 
been r, “‘approval” of six 4in. Q.F.’s being substituted for the six 
din. B.L.’s. 


In nearly all cases the weight is substantially reduced 
by the proposal ; in a few there is a trifling increase. A 
reference to this—taking, as an instance, the Alexandra 
—will show the effect of the modification. The gain in 
weight would be 70 tons 18cwt.; the gain in range, too, 
would be very great. The eight 6in. Q.F., substituted 
for eight 10in. R.M.L., have an increased range of 4000 
yards; the one is accurate, the other is inaccurate. 
Again, for the six 4in. B.L., a gun essentially bad, and 
whose charges had to be reduced for safety, it was 
proposed to substitute the excellent 4in. Q.F., and the 
number of 6-pounder Q.F. was to be doubled. 

Lord Charles Beresford observed that the £1,100,000 
might of course be spent in the construction of a new 
battleship and cruiser, and that, up to the present date, 
the argument for such a course was a powerful one, as we 
were badly off for efficient war nen Now, however, 
he was of opinion that the time had come when these 
ships should be either re-armed and made effective, or that 
they should be wiped off the list of the fighting strength 
of the fleet, and new vessels built to replace them. This 
was the pith and point of his paper. If his proposal was 
carried out seventeen really effective 12-knot war vessels 
would be added to the fleet, at a cost of a little more than 
4 million sterling, in the other case two modern vessels. 
Many naval officers of experience would prefer three or 
pt of these re-armed ships to a single modern battle- 

ip. 

In the discussion which ensued very divergent views 
Lee Perhaps the most important was that of 
Admiral Bowden Smith, who pointed out that the subject 
was one for the decision of naval officers rather than 
naval architects. He at once raised the question of 
defective speed, which was distinctly pertinent to the 
matter atissue, as Lord Charles Beresford had mentioned 
12 knots speed as an effective one for his proposed fleet 
of re-armed vessels. We cannot concede a similar fitness 
to the remarks of many subsequent speakers who pro- 
posed re-engineing on a large scale. Their approval or 
otherwise of the paper should have been limited to the 
Proposals contained in it. These did not include new 
propelling machinery for a very good reason, viz., that 
newer and more powerful engines and boilers would add 
enormously to the weights involved, and to the costs of 
vation. Sir E. J. Reed did good service in calling up 

€ question of a reserve of modern guns. There is 
practically no reserve. 
cocina Bowden-Smith said the proposals of Lord 
. nt es Beresford are apparently most attractive—at first 
_ ‘ It would seem from his calculations, that 
th enteen ships can be re-armed and made fit to take 
; eir place in the fighting line, very cheaply. He knew 
everal of these ships personally, having sailed in them 


only one propeller and one set of engines. In the event 
of a breakdown of their one set of machinery they would 
be helpless. And how would it be in regard to the factors 
of speed and coal endurance? Lord Charles Beresford 
considered that they can be converted into excellent 
fighting ships of 12 knots speed. What, however, is 
12 knots? A battleship of such speed would only be an 
encumbrance to a fleet, and the speed of faster vessels 
would have to be reduced, in order to enable the slow 
vessel to keep company. As regards the four so-called 
‘‘ cruisers” included in the re-arming proposed, cruisers 
should be the “eyes of a fleet.” Clearly neither of 
these four ships answers that description. During one of 
the annual manceuvres they had a specimen of the old 
vessels, the Neptune, in the squadron to which he 
belonged. Her consumption of coal was so enormous, 
and her coal capacity so limited, that every other day 
she had to retire with a collier into one of the adjacent 
bays to fill up. Lord Charles Beresford spoke of the 
expense of keeping ships in reserve. Surely it is not so 
very great? Nevertheless, though he had criticised these 
proposals, he felt they could never forget all that Lord 
Charles Beresford had done for the Navy. But, as he 
—Admiral Bowden-Smith—felt that perhaps the questions 
raised in this paper were rather for naval officers to con- 
sider than for naval architects, he gave his opinion upon 
the subject. It is a question of comparative value and 
finance. He thought the fighting value of such ships 
would not be commensurate with the risk they would 
run in action. 

Lord Admiral Boys could not agree with the opinion that 
a ship with muzzle-loading guns is necessarily obsolete. 
There are even occasions when a muzzle-loading gun may 
prove more effective than a modern breech-loader. The 
slow passage of the projectile through a ship may give 
time for explosion within it, whereas a shell passing 
through at a high speed may burst beyond the object. He 
had seen a Qin. muzzle-loading gun fire nine rounds in 
four minutes at a target 1000 yards off whilst the ship 
was under way; every shot would have struck a torpedo 
boat. As regards the speed of the old cruisers, which 
the paper proposes to re-arm, he could only say that the 
old Warrior ran 17} knots per hour when she was under 
his command, with sail set and under steam. He would 
re-arm these old cruisers with quick-firing guns upon 
the upper decks, and would employ them as cruisers. 

Admiral Sir John Dalrymple-Hay said that as regards 
the Minotaur, Northumberland, and Agincourt, he was 
practically godfather to these ships, so could speak with 
interest of them. But if they re-engined them, and con- 
verted them into twin-screw ships, they would not get 
14 knots speed out of them. He was of opinion that 
no battleship of the fighting line should have less than 
16 knots speed, for speed is a most important element ofa 
battleship. These old vessels, if re-armed and re-engined, 
might have a use of their own; but he thought that all 
available money should first be spent in constructing new 
thoroughly efficient battleships, until England possesses as 
many as all the rest of the world put together. In 1816 
they had more battleships than all the other naval 
Powers, though the proportionate tonnage of our mercan- 
tile marine was less. He thought we should have eighty 
thoroughly efficient battleships. He would not commence 
the re-arming and re-engining of the older ironclads 
until this number is complete. 

Admiral FitzGerald said he must keep up his bad 
character by disagreeing with the proposals made in this 
paper. He coincided with Admiral Bowden-Smith in 
regarding this as a financial question. He did not think 
that the older battleships are useless with their present 
main armament. But the Admiralty authorities have the 
best opportunity of knowing what their fighting value is, 
and whether they would be more useful if re-armed. 
They have the best advice on the subject. He would not 
re-model the old vessels; they would never give satis- 
faction. The grand old ship the Bellerophon was re-armed, 
and what was the result? She was an absolute failure. 
She came down 2ft. in the water, soas to bury her belt 
to that extent. When he knew her she had eight different 
water-lines, the extreme ones at top and bottom being 
2ft. apart! He was sorry to differ with Lord C. Beres- 
ford, but if he would believe him, he was his true and 
best friend. 

Mr. Laird said that in regard to the possible re-engining 
of these vessels, can their speed be very much increased 
by two screws? He thought not. But he thought a great 
deal might be done with a single screw. As great accu- 
racy and as good results may be obtained with one screw 
as with two. He approved of the proposals set forth in 
this paper to a certain extent, and he thought that a 
proportion of the vessels might usefully be re-engined 
and re-armed. The subject was well worthy of con- 
sideration. 

Sir E. J. Reed said he thought they were going away 
from the actual bearing of the paper under discussion. 
Here they were not involved in a question of engines or 
machinery. It was merely asked whether we should not 
spend a million on re-armament. Could they not con- 
ceive conditions under which these vessels, if re-armed, 
would possess great value, not, perhaps, amongst our 
most efficient squadrons in home waters, but in the 
Colonies perhaps, where the squadrons they might have 
to engage would not be of the latest type? One point 
he should like to allude to—Have we an efficient reserve 
of modern guns? The re-arming of these older vessels 
with modern weapons would furnish an immense reserve 
of guns, that would be available in emergency for more 
efficient battleships if disabled in armament. As regards 
the possible re-engining; some of these ships, such as the 
Agincourt have fine lines, and lend themselves readily to 
the introduction of greater engine power ; perhaps their 
speed might be brought up to 18 knots. Surely the money 
that would be spent in such alterations would not be 
wasted. Building battleships is a most beneficent work. 
How are skilled workmen to be better employed? He 
gave the fullest support to Lord Charles Beresford, 





himself, They are splendid sea boats. But they have 





although he had no intention of censuring the Admiralty. 





He must say, however, that he should like to see 
continuity of design—-ships built alike, not with little 
niggardly alterations and modifications. 

Admiral Morant said that the moderate-length battle- 
ships, such as the Superb, Sultan, Hercules, Alexandra, 
&e. &c., should be re-armed; the long, heavy ships, with 
coal-eating engines, should be re-engined. 

Mr. Seaton said that Lord George Hamilton asked 
him at Hull, some years ago, what could be done with 
these old ships. He (Mr. Seaton) said that the re- 
engining was necessary. Lord George Hamilton said 
that there was great opposition at the Admiralty amongst 
the naval advisers to re-engining. The ships were too 
long. Could they be altered or renovated so as materially 
to improve their efficiency? Mr. Seaton said that the 
cost depended in great measure on their state of preserva- 
tion; surface condensers should be fitted to them. The 
question as to their only having single screws is, of 
course, the great difficulty. He did not, however, think 
that under any circumstance 18 knots would be obtained. 
But if the speed was inferior to that of more modern 
types, could not these ships be employed in convoying a 
mercantile fleet? The average speed of such a fleet would 
not be over 12 knots, and the older battleships, if re-armed, 
could certainly deal with any cruisers that should attack 
the fleet convoyed. If these ships were re-armed and 
re-engined, he would rather be behind their 5in. armour 
than in a second-class cruiser. But if this armour is in- 
ferior, could it not be replaced by nickel steel armour of 
equal weight, but enormously superior strength? If they 
could go 16 knots, the cost of such alteration might be 
warranted by the result. In their present condition they 
are an anomaly. No shipowner would leave a number 
of ships in such condition. In the mercantile marine he 
had known an old ship renovated and re-engined, with 
the result that she improved from 14 to 17 knots. He 
would renovate entirely one example of the ships men- 
tioned in this paper, as a model for the whole of the others 
if found satisfactory. 

Lord C. Beresford, in his reply, said he did not go into 
the question of propelling machinery or speed; only into 
re-armament. These ships, such as the Minotaur or 
Agincourt, would efficiently protect our lines of commerce. 
The Minotaur could not catch the Havock, but she could 
hit the Hawke. As regards what Admiral Boys said 
about the old muzzle-loaders, very likely the 9in. muzzle- 
loader would fire its one round and then the man behind 
it would be knocked to bits by the man behind the 9-2in. 
gun. So it would not fire any more rounds. Admiral 
FitzGerald’s argument, that the Admiralty knows what is 
best and will assuredly do what is best, would equally 
apply to the creation of docks at Gibraltar, to the in- 
crease of our naval reserves, and to the increase in the size 
of our fleets, &c., in which they failed to see what was 
required. As regards the speed and handiness of the 
Monarch, which he knew personally, she was loyal and 
true to herffelm, although, of course, her turning diameter 
was greater than that of a twin-screw ship. As regards 
the relative value of the fighting power of such ships, 
and their greater riskin action, of course any admi 
would be well prepared to lose twenty of them if the 
other admiral lost a few more. 

The more important papers read during the meeting 
will be found on other pages. We must postpone our 
report of the discussion. 








THE MIDLAND RAILWAY MINERAL TRAFFIC. 





A QUARTER of a century or rather more ago considerable 
interest was created by the additions which were made to the 
mineral traffic then carried by the Midland Railway Com- 
pany, which created more than ordinary interest amongst 
shareholders. In 1869 the Company materially increased the 
tonnage owing to the opening of the direct line to St. Pancras, 
Previously the coal had been principally put on the Great 
Northern. About the same time a new branch line was 
opened from Chesterfield to Sheffield, which placed the Com- 
pany in touch with some ten or twelve collieries, whilst 
extensions in the Erwash Valley also greatly increased the 
traffic. The development of the ironstone in Northampton- 
shire a year or two later increased the traffic and did much 
to open out the district during the next ten years, ending 
1880. Many of the largest collieries in South Yorkshire, 
along the Midland main line between Sheffield and Leeds, 
were sunk and in operation, which placed an enormous 
quantity of coal on the line, and as time has gone on, had 
doubtless greatly congested the traffic, so much so that the 
Company have been bound to provide a northern outlet for the 
mineral traffic. This has been ae and during the 
week it has been officially stated that the continuation of the 
Stairfoot and Cudworth line in connection with the Chapel- 
town extension is to meet that purpose. Although only a 
short extension, some eight miles in length, the Chapeltown 
extension is perhaps one of the most important undertakings 
which the Company ever promoted. In addition to tapping 
the Thorncliffe Collieries, belonging to Messrs. Newton 
Chambers and Co., the Wharncliffe Silkstone, Rockingham 
Lidgel, Wombwell Main, and Barrow Collieries, belonging to 
the Barrow Iron and Steel Company, Limited, will shortly 
have for the first time a direct road to the Midland main line, 
for such it will be between Sheffield and Cudworth. The new 
Chapeltown extension, which has made rapid progress, and 
which forms the Midland extension from Barnsley to Cud- 
worth, near the well-known Oaks Quarries, will be ready for 
opening about the end of July. The new Stairfoot and Cud- 
worth extension, about 54 miles in length, is to be a double 
line. It leaves the extension near Stairfoot, crosses the 
Barnsley Sewage Farm on a viaduct, and joins the main line 
at Cudworth, thus providing one of the most important 
connecting lines which has been added to the vast network of 
railways in this county. It would be difficult to estimate 
the quantity of coal which will be thrown on the next exten- 
sion, for, in addition to the pits at Thorncliffe, four of the 
largest collieries in the district will be tapped. These under- 
takings, together with the new Grimethorpe Colliery now 
in course of sinking at Grimethorpe, near the Midland 





main line, will materially increase the already vast traffic 
which passes over the Midland system, 
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THE MIDLAND RAILWAY ENGINEMEN’S 
HOME AT HIGHGATE ROAD, NORTH LONDON. 


Ir is somewhat interesting to note that whilst Trade Union 
papers and other journals in the interests of railway em- 
ployés are exercising themselves by enlarging on the griev- 
ances under which railway men are supposed to suffer, and 
thus endeavouring to arouse public sympathy, one rarely if 
ever hears of what has been done by those large corporate 
bodies to promote the interests and welfare of their work- 
people. Indeed, comparatively few people, even in the rail- 
way world, realise in how many different ways money is spent 
by large railway companies for the comfort and convenience 
of their staffs, not alone in the canteens which are to be found 
at every large depot or terminus, where substantial food, 
with coffee, tea, and even beer—the latter in limited quan- 
tities—is provided at the most moderate figures, but more 
particularly in the provision made for the welfare of those 
who come under the head of “ lodgers out,” and who com- 
prise a large percentage of the engine-drivers, firemen, and 
guards. 

Some two years ago the Great Eastern Railway Company 
at Stratford was enabled to point with commendable pride to 
a special building fitted up with such conveniences, which 
for home-like comforts justly entitled it to claim the premier 
position for its Enginemen’s Home; but in justice to the 
Midland Railway it must be said that over twenty years ago 
substantial buildings specially designed for that purpose were 
built, at Leeds, Derby, Leicester, and Burton, which really 
left little to be desired. About the same time this company 
converted six large dwelling-houses in Hammond. street, North 
I ondon, into such an establishment ; but with the develop- 
ment of its trafic, and in consequenceof the increase of “single- 
journey” or “‘lodging-out”’ trains, it became necessary to make 
further provision, and as the widening alterations now in pro- 
gress required the demolition of the old establishment, the com- 
pany determined to constructa newand much more convenient 
building in the neighbourhood of its extensive depot in the 
Highgate road, with sleeping accommodation for eighty men. 
For that purpose it selected a large open space in a salubrious 
position on the right side of the Highgate-road Station, close 
to the South Tottenham Branch, and the company contem- 
rier the erection of similar buildings in other parts of its 
b The railway companies as a rule expect that the men 

elonging to the working engines department, i.c , drivers, 
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on the left by a steward’s office. 
ground floor there runs a passage to the left, leading to the 
steward’s quarters, working, and drying-rooms, the latter 
fitted up with the latest drying apparatus, with every con- 
venience of kitchen, parlour, bed-rooms, and scullery. By 
reference to the accompanying plans it will be seen that a 


| special feature in the building is the entire separation of that 


portion allotted to the steward and his assistants from that 


occupied by the men, save that the necessary service rooms 
and the press rooms, where the spare linen and bedding are | 
stored, are placed between the corridors for the sake of more | 


ready access and greater despatch. 

A special room has been provided away from the main 
building in which the laundry work of the premises may be 
carried on separately. Pulleys fitted with galvanised wire 


lines and counterweights are fixed in the yard, and whenever | 


the weather will not permit of open air drying, the clothes | 
| placed in the basement, and which circulates the hot water 


can be rapidly and efficiently aired in the Bradford drying 
closet. 
On the right of the entrance hall, and in a line with the 


passage, there is a lofty entrance through folding doors, the | 
upper portions of which are fitted with glass, which lead by | 
a short passage formed by the steward’s pantry on the left- | 
hand and the basket-room for the men on the right to the | 


mess-room or dining-hall. 

The pantry is elaborately fitted with commodious cup- 
boards, dressers, plate-washing bath, knife-cleaning machine, 
and every other requisite. The basket-room is intended for 
the men to store their portable provisions in a place of 
safety, and is suitably fitted up with shelves, and well lighted 
and ventilated. 

The dining-hall—36ft. 4in. by 27ft. 3in.—which is as 
commodious as it is comfortable, is fitted on one side with 
a large patent gas stove of modern design, and on the 
opposite side is a kitchen range with ovens and boilers. The 


dining accommodation is represented by six large tables, | 


fitted on cast iron pediments. A door at the end of the 
dining-hall gives entrance to a capacious and comfortable 
apartment 27ft. 3in. by 21ft. 9in., with two large handsome 
tables, round which are grouped comfortable low-backed 
armchairs, and is reserved for smoking and reading. It has 
an open firegrate, which is highly appreciated by the men, 
who, like all Englishmen, dearly love the sight of the fire 
itself. The building is fitted with incandescent gaslights, 
and is in telephonic communication with the depdt. 

In order to convey a more complete understanding of the 


firemen, and cleaners, shall live within one mile radius of | provision made, it will be be better to follow the routine of 


See depot. The colonising, so to speak, of the employés 
rings them more easily within call, and so facilitates the 
ps and satisfactory working of the depot. The same spirit 
‘ expediency has prompted the Midland Railway Company 
0 locate the new building in Highgate-road, where within 
tony call or visit, the men can enjoy not only the com- 
= of home life, without the discomfort of a long walk in 
; weather, but are sure on their arrival of warm and 
ee quarters, replete with every comfort that can be 
€sired, no inconsiderable boon in the early winter mornings, 


the ‘‘lodger out.” After booking off at the depét, the driver, 
fireman, and guard receive lodging tickets from the time- 
keeper on duty, which not only gives the steward the names 
of the men, but also their home station, and stipulates the 


| time when they should be called up for their return journey. 


Armed with these tickets the men proceed to the Home, and 
the steward enters their names, &c., in a book provided for 
that purpose ; the men receive in return the number of their 
cubicles, after which they go to the basket-room, and deposit 
their tea-cans or bottles and baskets. Their overcoats are 


or late at night, besides which the nearness of the place and | next placed in the overcoat room, each man having his own 


8 — character combats the tendency to calls at 
; ae tinking shops, which are the béfe moir of railway 

icials, ; 
hay te building which has been erected, and is now in use, 
& frontage of 170ft. Itis three storeys high, and is so 


peg. This room, capacious and well lighted, is fitted up with 
a hot-water heater, constructed by Messrs. Renton Gibbs, of 


| Liverpool, which effectively dries their coats should they 
| need it. Then the men proceed to the lavatory, which in 
| every respect is fittel up equal to the best hotels, hot and 


pening. as to have but one entrance in the centre for the | cold water, roller towels, looking glasses, &c., being provided. 
» Which leads immediately into a vestibule or hall, fanked | Should they prefer a hot or cold water bath, they have only 

















Through the centre of the | to proceed a few yards further, where four private baths are 


at their disposal. 

Having now cleaned the outer man, they return to the 
basket-room, select their provisions, and enter the dining 
hall, securing on the way such cooking utensils— plates, 
knives, forks and spoons, tea and coffee pots—as may be 


| required. The meal being over, they can at once settle them- 
| selves in their armchairs in the smoking and reading-room, 


where daily papers are provided. As each man is expected 
to have at least six hours’ sleep, he next proceeds up the 
staircase to the apartment allotted him, which is numbered 
on his ticket, corridor A, B, C, or D, and the number of 
cubicle. These corridors—four in number — traverse the 
whole length of the building ; ten cubicles being on either 
hand, make a total of 80. The corridors and, indeed, every 
room in the extensive building, are kept warm by means of 
one of Messrs. Renton Gibbs’ water-tube boilers, which is 


from end to end and storey to storey, and gives a uniformity 


| of temperature which leaves nothing to be desired. 


The floors of the corridors are laid with Powell’s cork 
matting, fully gin. thick, with handsome borders, this 
matting possessing the two-fold merits of being warm, and 
noiseless to the tread; indeed, the impression conveyed is, 
that although a first-class hotel might be more sumptuously 


| and artistically arranged, it could not be more comfortable. 


This impression is at once confirmed when one enters a 
cubicle, each of which is 9ft. 10in. x 7ft. 3in., fitted with a 
neat iron bedstead of simple pattern, surmounted with 
a well stuffed mattress, liberal supply of Witney blankets, 
feather pillow, and so forth. There is Axminster carpet 
beside the bed, and a Windsor chair. Each cubicle has its 
own window, 2ft. 3in. wide by 7ft. 6in. high, with patent 
ventilator, and fitted with special green coloured blinds, so as 
to modify the light, many men perforce having to sleep in the 
day-time. To prevent any unnecessary noise, each man 
hangs his numbered ticket on a hook outside his door, so 
that his identity shall be known to the caller-up, who can 
awake him without disturbing his neighbours. Handsome 
gas brackets are arranged on the sides of the corridor, and 
each corridor is isolated by thick folding doors moving noise- 
lessly on patent hinges. The upper portion of these doors is 
fitted with plate glass. 

The company is engaged in building an electric light 
installation as a central station for the purpose of lighting 
its extensive sidings and offices at Hendon, West End, 
Kentish Town, St. Pancras Goods and Somers Town, and the 
passenger station at Haverstock Hill, Kentish Town, and St. 
Pancras, also the St. Pancras Grand Hotel. When finished, 
the gas light in the Enginemen’s Home will be supplemented 
with electric light, with suitable switches here and there 
for lighting or darkening each wing and compartment as 
required. 








A So-cALLED New CoMBINATION NtT AND Bott for railway pur- 
poses has been recently put vpon the American market by the Oliver 
Iron and Steel Company, Pittsburgh, Pa., U.S.A. The arrange- 
ment is simply a nut, a portion of whose thread is cut at a different 
angle from the greater part of the thread, and a bolt, threaded in 
the usual manner. The bolt thread is made to the United States 
standard, as is also the thread of the nut, with the exception of a 
part cut to ratchet form. The locking is effected by the mere - 
turning of the last three threads at a slightly different angle, which 
results in a grip requiring considerable effort to overcome. This 
form of lock-nut has been in use for many years in this country. 
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ON THE FIGHTING VALUE OF CERTAIN OF THE 
OLDER IRONCLADS IF RE-ARMED.* 


By Captain the Right Honourable Lord CHARLES BERESFORD» 
C.B., A.D.C., R.N. 

In a most valuable return asked for by Sir Charles Dilke, and 
lately presented to the House of Commons, dated August 12th, 
1896, it will be found that there are 45 vessels in the British Navy, 
in commission or reserve, armed with muzzle-loading guns of an 
obsolete type. These 45 vessels are made up of 16 battleships, 9 
armoured cruisers, 7 unprotected cruisers, and 13 coast defence 
and special craft. 

It is not intended in this paper to dwell upon the armament of 
the cruisers or coast defence vessels, with the exception of four of 
the armoured cruisers which could be made serviceable and efficient 
fighting vessels if re-armed. The four cruisers referred to are the 
Northumberland, Agincourt, Achilles, and Minotaur. The re- 
maining 25 vessels could never be made effective as fighting ships, 
and it would be waste of money to re-arm them. The same argu- 
ment applies to the Ajax, Agamemnon, and Inflexible, amongst 
the 16 battleships already referred to as included in the return. 

It is a matter of opinion whether any of these ships, as at pre- 
sent armed, should be in the list of the Fleet Reserve, a description 
which infers that they are ready in moments of emergency to take 
their place in the fighting line. Naval architects will be able to 
give an excellent opinion on the present value of these vessels. It 
would appear that their proper position as at present armed should 
be amongst the store ships, depét ships, or sea-going recruiting 
ships, as, owing to their slow speed and obsolete armament, they 
would have no chance whatever in anaction. Although there is an 
idea that they would be useful in war time after the first fighting 
line is destroyed or damaged, we find many of them included in 
the A division of the Fleet Reserve ; and, as all possible opponents 
are armed with breech -loading guns, they would, even in the 
eventuality contemplated, be useless, owing to superior range and 
projectile power of the enemy. 

Seventeen out of these 45 vessels, however, are well worth re- 
arming. They are all good sea boats, and, if re-armed, would 
make strong and undesirable opponents. In their present condi- 
tion they would be useless as fighting machines to contend against 
a similar class of vessels in European navies, which are all armed 
with breech-loading guns, most of the latter being quick-firing. 
The 17 useful vessels are :— 

Battleships (13).— Téméraire, Alexandra, Neptune, Swiftsure, 
Iron Duke, Superb, Dreadnought, Triumph, Sultan, Invincible, 
Audacions, Monarch, Hercules, 

Armoured cruisers (4).— Northumberland, Agincourt, Achilles, 
Minotaur. 

OF these the Monarch is now at the Cape of Good Hope, some 
are in commission at home ports, but the majority are in the 
Reserve. If re-armed, it is not proposed to make any alterations 
in the structure of these vessels. The same ports, turrets, and 
implacements could be used for the enenen | types of breech- 
loading guns, in lieu of the muzzle-loaders now mounted ; but 
extensive alterations would have to be made in the magazine 
accommodation, and some other alterations would be necessary in 
order to ensure the certain and rapid supply of quick-firing ammu- 
nition, In most of the seventeen vessels the proposals contained 
in this paper would reduce the actual weight of guns and ammu- 
nition, including projectiles, but the following are exceptions :— 

Agincourt .. Weight increased by 14!% tons. 
og re ” ” 
ee ” ” 6 "” 
Invincible... .. «2 « ee es 6 > 
vat vie cell ae ae ” ” 6 ” 
Audacious... .. .. .. ” ” 6 ” 

These ships, however, are well able to withstand this compara- 
tively slight increase of weight on account of their great stability 
and seaworthiness. All the seventeen vessels are now counted as 
part of the effective fighting force of the British fleet, but it would 
appear from the experience gained a short time ago in the war 
between China and Japan that their present values as fighting 
vessels is not appreciative. Foreign navies have for a very 
long time discarded muzzle-loading guns, and have for some 
time been converting their breech-loading guns into quick-firers. 
The main armament of these seventeen ships is not even breech- 
loading, but an obsolete type of muzzle-loading gun. The value of 
this fleet of seventeen vessels, if re-armed, is apparent. The 
majority have from 4in. to 64in. of armour all round, which is suffi- 
cient to burst most heavy shell—particularly that of a high ex- 
plosive character—on the outside of the vessel, and the armour is 
good enough to keep out smal] shot. It has been calculated that 
the cost of the alterations necessary, added to the cost of the new 
guns, would require a sum of about £1,100,000. This amount is 
approximate, but believed to be an outside estimate, and is based 
on the alterations in H.M.S. Blenheim, which included the 
cutting of the armoured deck, and which cost for dockyard work 
alone £6000. The Blenheim is referred to because the alterations 
were connected with the facilities for rapid supply of quick-firing 
ammunition. 

Allowing £10,000 for each of the seventeen ships proposed to be 
re-armed for dockyard work, making in all £170,000, and adding 
to this a further sum of £30,000 to cover possible contingencies— 
as the alterations for some ships would naturally cost more than 
others—it gives £200,000 for necessary dockyard work. The re- 
maining £900,000 would be required for guns and mountings as the 
table of cost appended at end shows. To show the vast gain in 
range and power of projectiles these alterations would effect, take 
for examples the battleships Alexandra and Dreadnought and the 
cruiser Agincourt. The alee at present the flagship of the 
Admiral Superintendent of Naval Reserves, has the following 
armament :—Four 9 ‘2in. breech-loaders, eight 10in. rifled muzzle- 
loaders, six 4in. breech-loaders, four 6-pounder quick-fire, six 
3-pounder quick-fire. It is not proposed to interfere with the 
9 *2in. breech-loading guns, and the new armament would therefore 
be :—Four 9 ‘2in. breech-loaders, eight 6in. quick-fire converted, six 
4in, quick-fire, two 4in. quick-fire on poop, eight 6-pounder quick- 
fire, six 3-pounder quick-fire, 

The old and new weights are as follows :— 


Weight at Present. 
Tous ewt. qr. Ib. 
4 0-2in. breech-loading guns, and ammunition—rounds 








SO .0 98. ON) cee) a6) ob eS on es ee. we. | ae 222 5 2 2 

8 l0in. rifled muzzle-loading guns, and ammunition .. 380 6 0 16 
6 4in. breech-loading guns, and ammunition .. a 2% 122 2 
4 6-pounder quick-firing guns, and ammunition .. .. 15 14 1 20 
6 3-pounder quick-firing guns, and ammunition .. 1b 108 
Total weight of present armament 658 19 3 20 

Weight of Proposed Armament. 

4 9°2in. breech-loading guns, and ammunition, as above 222 5 2 24 
8 6in. quick-firing—converted—and ammunition .. Mi. 11 1. 
8 4in. quick-firing guns, and ammunition... 107 18 2 16 
8 6-pounder quick-firing guns, and ammunition 31 50 2 
6 3-pounder quick-firing guns, and ammunition mo 2.0% 
Total weight of proposed armament .. 588 1 8 20 
Gain in weight by alteration .. . yo 48 0 @ 

In addition to this, the gain in range is very great, The eight 


6in. quick-fire, substituted for eight 10in. rifled muzzle-loaders, 
have an increased range of 4000 yards—10in. rifled muzzle-loaders 
=6000 yards; 6in. breech-loading quick-fire =10,000 yards. The 
one is accurate, and the other is inaccurate ; and at the range of 
between 2000 and 3000 yards, at which effective gun actions would 
probably commence, there can be no possible comparison between 
the quick-firing modern breech-loader and the slow-firing obsolete 
muzzie-loader. Again, for the six 4in. breech-loader—a gun which 


* Read at the Thirty-eighth Session of the Institution of Naval Archi- 
tects, April 8th, 1897. 








was always a bad gun, and whose charges had to be reduced for 
safety—it is proposed to substitute eight 4in. quick-fire, and the 
number of 6-pounder quick-firers is proposed to be doubled, eight 
being used instead of four. 

The Dreadnought is the next example :— 


1i.M.S, DREADNOUGHT, 


Present Armament and Weight. 
Tons cwt. qr. Ib. 








4 12°5in. ritled muzzle-loading guns and ammunition .. 484 15 2 24 
6 6-pounder quick-firing guns and ammunition 23 10 1 20 
12 3-pounder quick-firing guns and ammunition .. 29 19 1 2 

Total weight of present armament 588 6 2 ll 


Proposed Armament and Weight. 
4 10in, breech-loading guns and ammunition.. .. .. 323 I8 1 12 








6 12-pounder quick-firing guns and ammunition .. 26 38 2 0 
12 3-pounder quick-firing guns and ammunition .. 29 19 1 28 
Total weight proposed of armament re i 

. 158 4 1 H 


Gain in weight by pruposals .. 


the weight of armament is less, the gun 
power is greater. e present extreme range of the Dreadnought’s 
four 12 ‘din. guns is 6500 yards, and for these are substituted four 
10in. breech-loaders, with an extreme range of 10,000 yards. It 
would be very good if it was possible to keep up a round in five 
minutes with the 12°5in. gun, which has a projectile of 818 lb. 
With the 10in. breech-loader it was possible to get a round ina 
minute or a minute and a-half, which would mean a weight of 
about 2500 Jb. in projectiles. Think of the extra effect of this, 
especially in firing shell. It is also proposed to substitute six 
12-pounders for six 6-pounders. 

To take one of the cruisers for another example, there is the case 
of the Agincourt :— 


Here, again, Senge 
h 


AGINCOURT. 


Present Armament and Weight. 
tons. ewt. qr. Ib. 

17 Qin. rifle muzzle-loaders—fourteen main deck, two 
forecastle, one poop—guns and ammunition .... 518 6 
2 20-pounder breech-loaders—one poop, one forecastle— 
gunsand ammunition .. .. .. 1. ss os os 
10 3-pounder quick-firing — upper deck — guns and 





ammunition .. .. 25 1 1 24 
Total weight of present armament 46 18 0 27 
Proposed Armament and Weight. 
tons. cwt. qr. Ib. 
16 Gin. quick-firing converted—fourteen main deck, two 
forecastle—guns and ammunition a ae a 3. 3-3 


10 4in. quick-firing—two poop, two forecastle—six main 
deck—guns and ammunition... .. .. .. .. .. Il4 10 0 25 
10 3-pounder quick-firing — upper deck — guns and 





ammunition .. 25 1 #1 24 
Total weight of proposed armament 61142 & 
The increase of weight in this caseis.. .. .. .. .. 14 16 1 6 


The Qin. rifle muzzle-loader has an extreme range of 6000 yards, 
and for seventeen of these, sixteen 6in. quick-firing converted, 
with a range of 10,000 yards, are proposed to be substituted, and 
for two 20-pounder breech-loaders ten 4in. quick-firing are to be 
substituted. It may be argued that all available moneys should 
be devoted to new construction, and that with this sum of 
£1,100,000 it would be better to build a modern battleship and a 
cruiser. That argument certainly has had much to commend it up 
till the present time; the extensive additions to the fieet in late 
years clearly proving how weak we were in ships. Surely, how- 
ever, the time has now arrived when one of two steps should be 
taken, and as to the choice of these two steps the naval architects 
are very competent to express an opinion. LEither the ships 
mentioned should be re-armed and made effective, or they Pree. 
be wiped off the list of the fighting strength of the fleet, and new 
vessels built to replace them. In the first case, they would become 
invaluable as a 12-knot squadron in any action, as with modern 
armament they would have the same range and power of hitting 
asthe enemy. In the second case, to wipe them off the list and 
replace them by the same number of new vessels would involve a 
large expenditure, but it does not appear reasonable to keep them 
in their present condition, as each year it becomes less possible to 
imagine that they could be placed in the fighting line. For 
£1,100,000 two ships of modern construction and armament could 
be added to the British fleet, but by the proposals here made a 
fleet of no less than seventeen vessels would be added to the 
effective fighting force of the Empire. The hulls we have, and 
they are known to be good and serviceable sea boats; and the 
only question is whether they could stand the strain involved by 
the alterations—a point upon which the naval architects are asked 
to give an opinion. At present, if used in war time they are only 
fit for targets for the enemy, and would hamper any composite 
squadron. 

They are far inferior, owing to their obsolete armament, even to 
the vessels of similar age and type in foreign navies which it 
might be their duty to engage. By re-arming them as herein 
suggested, they would become really effective vessels of war, and 
many naval officers of experience, if in command of a fleet, would 
prefer three of these vessels re-armed to one modern battleship ; 
but for the price of one modern battleship and one crusier seven- 
teen efficient vessels would be at the disposal of the country in 
time of war. With reference to the House of Commons’ return 
quoted, it will be observed that no mention with regard to re- 
armament is made of the twenty-eight other vessels in commission 
or reserve whose main armament consists of muzzle-loading guns, 
as I consider—and I hope all naval architects will agree with me— 
that they should be sold, broken up, or blown up, but in no case 
repaired for commission, unless as tenders, store ships, &c., as 
already proposed. Such proposals as these, while effecting vast 
economies, would allow the expenditure of money now wasted— 
in care and maintenance, and necessary repairs—on useless and 
obsolete craft to be devoted to strengthening the fighting efficiency 
of the fleet. Many officers of experience and knowledge hold that 
the mixed armament of breech-loading small guns and the main 
armament of muzzle-loading guns, as in the whole of the forty-five 
ships referred to, is a mistake and forms a very weak compromise, 
and are of opinion that an expenditure of £1,100,000 in the way 
suggested would be of more service to the nation than by spending 
it on two or three new ships, Whether that be so or not, it is 
undoubtedly misleading to keep the names of vessels armed with 
muzzle-loading guns upon the list; which infers that they are 
qualified to take their place as fighting ships in the fleet. In 
action they would only be lost without adequate recompense. 
That the question of re-armament is considered of importance is 
proved by the fact that, as opportunity occurs, the breech-loading 
guns of vessels of a comparatively modern type, such as the 
Immortalité class, are converted into quick-firers, 

It might be conceived that a paper of this description is hardly 
of a character for the consideration of the Institution of Naval 
Architects, Ifso, I respectfully beg leave to differ from those 
who hold such an opinion. To the skill, knowledge, and energy of 
our naval architects the naval science and the country owes its 
present magnificent fleet. Who are better able to judge whether 
the construction of the ships mentioned in this paper is capable of 
the extra strain thrown upon it by mounting guns as suggested ; 
and who could give a more valuable opinion than the naval archi- 
tect on the wisdom of expending large sums of money yearly for 
care, maintenance, and repairs on these vessels, which, on the face 
of it, are unable to perform fighting duties in time of war ? 

Summary.—(1) That to retain obsolete and slow vessels armed 
with muzzle-loading guns, in the A or B division of the Fleet 
Reserve, is misleading to the public, (2) That these vessels could 
never be of use in war time, even after the first line had been 
destroyed, as all possible opponents are armed with breech-loading 








ee 


possible opponen 
superior range = 


and often quick-firing guns. (3) That all 

would therefore have them at their mercy by 
projectile power. (4) That the money spent yearly on care d 
maintenance and repairs is absolutely wasted, as they would i 

no use in time of war. (5) That at a cost equal to that of : 
modern battleship and one cruiser seventeen of these vessels co id 
be re-armed and made effective fighting units. (6) That thei 
construction is rigid enough to bear the extra strain thrown w ee 
them, and that the alterations proposed are practicable. Tho ye 
seaworthy and stable, and their belt of armour would, if combined 
with equal “hitting” power, which at present they do not Possess, 
make them formidable antagonists even to more modern vessels, ’ 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of ow 
correspondents. ) : 





DYNAMICAL TERMINOLOGY. 


Sir,—Mr. Harrison says that the extract which he quotes from 
my book is ‘‘nonsense” ; but what he meaus is that it is untrue 
In his opinion the truck and the cannon ball would xt stop each 
other. Thus he is contending about a matter of jut, and cay 
easily be dealt with. : 

Nothing is easier than to calculate the energy expended jn 
smashing the truck ; it is simply the sum of the energies (} m2) 
of the two colliding bodies, J 

He will find energy treated in a subsequent chapter; he will also 
find the word “‘impulse ” accurately defined, if he reads on a little 
beyond the place at which he threw down the book. 

Ballichin House, Ballinbrig, Perthshire, O. J. Lopcg, 

April 12th. 





Sir,—If Mr. Harrison is not willing to take the trouble to read 
either my last letter on this subject or that of Professor Greenhill, 
I, for one, certainly cannot afford time to repeat what I have 
already stated ; nor, I take it, would you care to devote space to 
such a futile proceeding. After both these letters, almost entirely 
devoted to showing the different nature of impulse and momentum 
on the one hand, and work and energy on the other, he calmly 
states, in reference to Dr. Lodge’s illustration of impulse, ‘I take 
the words as they stand to mean that the sume work was dove on the 
cannon ball and truck in starting them” —the italics are mine, If 
Mr. Harrison would only disabuse his mind of the idea that 
momentum and energy were in any sense the same, he would be 
in a fair position to commence the study of elementary dynamics, 
As it is, I am afraid his case is hopeless, 

With respect to his fly-wheel question, the fact that the momen. 
tum of the two wheels is the same indicates that the starting force, 
multiplied by the time during which it was applied, was the same 
in the two cases, and in each case the product was eighty-eight— 
measured, of course, in feet, seconds, and tons as units. There- 
fore, if we know the time during which the force acted, we can 
find at once the value of the force necessary to produce the motion, 
This is a simple case of the importance of the principle of 
momentum. 

In this question Mr. Harrison gives another instance of his 
habitual looseness of expression when he speaks of an angular 
velocity of 88ft. per second. Even if Mr. Harrison likes to use 
dynamical terms in such a way as merely to suggest his meaning 
rather than to state it, this does not apply to Dr. Lodge, who is a 
most careful and precise writer. The paragraph with which Mr, 
Harrison’s letter opens would be perfectly clear to him if he would 
only take the trouble to read the words as they are written, instead 
of assuming them to mean something totally different. 

In conclusion, I should like to state that, as far as I am con- 
cerned, this letter must be final, as I cannot afford to waste any 
more time on such an eminently useless discussion as this has 
become. INCOG, 

April 11th, 





Str,—It seems a pity that Mr. Harrison, before criticising ter- 
minology, does not familiarise himself with the subject denoted by 
trying a few experiments. If he fire a cannon he will tind the 
same impluse produces entirely different energies in the gun and 
the projectile. The propulsion is the pressure of the same volume 
of gas on equal areas, the base of the projectile and the breech of 
the gun ; this pressure produces an equal momentum in the gun 
and the shot. Given the muzzle velocity of the shot and the 
weights involved, you can by simple arithmetic calculate the initial 
velocity of recoil of a gun running on smooth rails. Similarly, a 
9-ton truck shunted so as to impinge at three miles an hour on 
two similar trucks in a level siding, will move on with them, at an 
initial rate of one mile an hour. That is a simple example of 
momentum. But let Mr. Harrison try an experiment or two and 
record the result. He need not use a 50 1b. shot. 

April 13th. 


W. A.S. B. 





PUMP REGULATORS. 


Sin,—Referring to the illustration of the Worthington pump 
regulator on page 339, April 2nd, it may interest your readers to 
know that an arrangement identical in principle has been in use 
for some years with great satisfaction in the town of Leamington. 

Leamington has a double water supply—the ordinary supply, 
pumped from sandstone strata, being supplemented by a separate 
supply of unfiltered river water for street watering and fire pur- 
poses. The pump employed is direct-acting, and originally 
pumped —— into closed mains, with an air chamber to prevent 
Saook ; the sliding piston coming into operation, and shutting off 
a balanced steam valve as soon as the mains were filled and the 
pressure raised to such a point—70 1b.—as to overcome the resist- 
ance of the controlling spring. The action is identical with that 
described on page 339, the pump working at a speed exactly pro- 
portioned to the quantity being drawn, so that the advent and 
departure of each water cart could be clearly noted by watching 
the pump’s action. 

The system has been since improved by the addition of a storag® 
reservoir on a neighbouring hill, the pump continuing to work 
full speed till the latter is filled, when the delivery valve, of 
balanced action, is automatically closed by a huge ball-cock ; and 
as the pump is then working against a closed main, the pressure 
rises, and the steam cut-off comes into operation. Any draughts 
upon the main whilst the pump is under steam are then supplied 
by the pump direct, the contents of the reservoir being kept in 
reserve. Should any draught on the main occur, however, when 
the pump is not under steam, as, for instance, in case of a fire at 
night, an automatic valve opening from the reservoir into the 
rising main comes into operation, and converts the rising main into 
a supply main, the reservoir containing an ample supply to serve 
all purposes until the pump can be got under steam again. _ 

The arrangement, which is the design of Mr. W. de Normanville, 
A.M.I.C.E., the waterworks engineer, has _ so satisfactory 
as a powerful fire-extinguishing supply, and as an economiser of 
the purer and more costly ordinary town water, that this short 
description may be of general interest, 

Water carts holding 400 gallons are filled in from one to three 
or four minutes, according to position. In London, in some parts, 
the time taken is from ten minutes to fifteen, or even longer. 

April 11th, HypDRAULIC, 


Sir,—If the notice you give of a pump regulator in your last 
week’s issue is intended to bring before your readers a novelty, We 
would like to say that the same idea has been applied by us 
upwards of ten years ago on a pumping engine for Leamington 
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mVelverhampton, April 7th. 


MOMENT OF RESISTANCE, 


_Being considerably interested in that ever-puzzling problem, 
f transverse strains, I have followed with attention 
nions expressed by your correspondents, One thing 
;, particular which forces itself upon me as being most absurd is 
th Pe orkiDg out of the moments of resistance and inertia from a 
‘ “alled neutral axis, and further, that this point is assumed to 
nay the centre of gravity of the section. It may be considered 
pold, but I venture to express as my opinion that I do'not believe 
there js any such thing asa neutral line or axis ina beam. My 
deduction has been based on observations in actual work, and by 
means of sketch diagrams I think that I can make myself more 
readily understood. Fig. 1 represent'ng the best possible propor- 


SIR, 
the theory oF. 
the various Op! 
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tions for beams, considering the relationship of depth to length, 
anything greater in height, not increasing the length, could not be 
taken as a beam 1n the generally accepted sense, Fig. 2 shows 
the beam in asomewhat different position. It is very certain that 
something must have failed, otherwise it would not be possible for 
it to take that form, Can it be failure by compression, when the 


SUPPORT 





failure is caused from disintegration of the molecules! A separation 
is, in other words, tensional failure ; and such failure then, I think, 
must be measured in the proportion of the width, or otherwise, of 
displacement, and such will at once be seen to be the greatest at 
the lower edge and least at the top or upper edge. Fig. 3 repre- 
sents the fracture in detail at a certain stage of failure, the 
distance apart of the fibres, of course, 
being exaggerated in order to show 
more clearly the different stages. It 
will be seen that the cohesive power 
or resistance to separation of the fibres 
is destroyed firstly in a vertical direc- 
tion, gradually widening until the 
ultimate tensile limit is reached, and 
failure takes place in the remaining 
portion in a horizontal direction. 

It is my firm conviction that 
the strength of a beam is entirely 
dependent on its resistance to tension. Returning to Fig. 1, we see 
that it is simply a matter of calculating the work of two levers of 
action and resistance ; the lever of action being that portion of width 
of opening measured from the point of support to point of applica- 
tion of load ; the lever of resistance having its length measured 
from the top side of beam or greatest point of height above the 
level of points of support. The following out of this rule appears 
to me to be another convincing proof of the impossibility of strains 
of opposite character existing. 

The strains between the weight at the end of a lever and the 
fulcrum must and cannot possibly be other than one kind, it must 
either be compression or tension, 





WALTER PERCIVAL. 
Grissell Gold Medallist and Prizeman, Royal 
Institute of Architects. 
Longton, Staffordshire, April 6th. 





Sik,—Many of your correspondents seem to imagine that the 
experimentally determined breaking loads of beams ought to agree 
with the results of formule derived from a certain probably 
misunderstood and certainly misapplied theory of bending, and 
because this is not so, they in many cases blame the theory— 
principally for placing the neutral axis in the centre of gravity— 
and propose that this position be shifted, when all their difficulties 
would vanish, But nobody who knows the elements of theory and 
the elements of experiment in its modern development would 
expect such an agreement. The exact, not the ordinary, theory 
of bending, says—see my letter of March 26th—that as regards 
the much -talked-of neutral axis, there is, strictly speaking, no such 

g- 

; Bat for practical purposes we may make formule based—(1) On 
its existence ; (2) on the proportionality of stress to strain; (3) 
perfect elasticity ; (4) equality of tension and compression moduli; 
(5) constancy of moduli with varying stresses, which, when applied 
to beams at working stresses, give trustworthy results, because the 
conditions of the theory are approximately those of the actual 
deam. This statement is more applicable to steel and wrought 
iron than to other materials, 
ag! seemas to me that the search after formule to give correctly 
' ~ reaking weight of beams is very much misdirected energy, 
ie | that what ought to be sought after are correct values of the 
a of elasticity and the moduli of elasticity under all circum- 
stances, J ust let us look back for a moment on the history of the 

neutral axis,” 
wae in considering the bending of a column, placed the 
eg _fibre on the concave side, Coulomb, dealing with 
Fy exure of a rectangular beam by a force —— 
a the neutral fibre in the middle of the transverse 
Poems, about fifty years afterwards, in treating of the bending 
po very at first made certain inaccurate assumptions, but finally 
Hoa, “e Coulombs ee Se, it would seem, led to do so by 
the 1H writings—he, in fact, found from experiment that 
ts Hee ee was practically correct (see Todhunter and Pearson’s 

oat iy of the fag of Elasticity”), A certain writer named 
Coulee ee ed the error which had been set right by 
bende % — still supposed that even in a beam subjected to pure 
he iene — axis was on the compression side. This would 
spondents, gh from the centre of gravity for some of your corre- 
aa ai. of “Young’s modulus ” fame, supposed that the moduli 
pis Paco for Compression and tension, and put the neutral 
toned ye concave side. This is the same idea as that men- 
that Kirk ld * K. '—THE ENGINEER, March 26th—who also says 
wi Widel A distinctly led him to understand that the moduli 
Kirkald ob _ for tension and compression. I have not 
ment, YS book, but “L, K,” ought to follow up such a state- 


A : 
$ regards cast iron, Hodgkinson found from experiment that 





the moduli for compression and tension were different, but not so 
as to make the difference of practical importance. A table of 
experiments on cast iron in Lanza’s ‘‘ Applied Mechanics ” shows 
that for stresses up to about two tons per square inch the modulus 
is less for a than tension, for a load of about three tons 
per square inch the two are the same. For seven tons the com- 
pression E is over 12 millionlb., while that for tension is about 
9} millions, 

Now take a cast iron beam of symmetrical cross section, under 
ordinary working conditions, The extreme tension and compres- 
sion would both be about 14 tons per square inch, and the moduli 
would differ by about 2 or 3 percent. This is comparatively small, 
and the ordinary theory may certainly be applied. 

Again, take an unsymmetrical section, where the compression is 
seven tons and the tension 14 tons. In this case the tension 
modulus is highest by about 8 per cent.; the very opposite to what 
some of your correspondents suppose. But even this difference is 
not sufficient to make it necessary to disregard the ordinary theory, 
- fly to the arms of such empiricists as write so-called practical 

ooks. 

As for wrought iron and steel, the Steel Committee of 1868-70 
—see Unwin’s book on ‘‘ Testing ”—showed that the tension and 
compression moduli were practically equal, and in this case there 
cannot be much doubt as to the trustworthiness of the results of 
the application of the ordinary formula to iron and steel beams, 
say, up to stresses of from eight to twelve tons respectively, 
although the nearer the stress is to zero the better for the agree- 
ment between the theory and experiment. 

Now let us look at a few cases of timber beams. Rankine gives 
for spruce fir a value of the tensile modulus of elasticity of 
1,400,000 to 1,800,000. Lanza gives a value of the modulus of 
elasticity derived from bending experiments on spruce beams 
1,332,451. 

This is less than the tension modulus, which was probably 
derived from experiments on small specimens, Lanza’s being made 
on large beams. This circumstance would tend to reduce Rankine’s 
value, but surely not to sucb an extent as to make the modulus for 
compression much greater than that for tension. 

Lanza gives a value of the compression modulus for yellow pine 
1,996,351, and for the modulus derived from bending experiments 
1,757,900. Now let us suppose that the tension modulus is still 
lower, say 25 per cent. lower than the compression modulus. If 
we suppose plane sections to remain plane, and call x the distance 
of the neutral axis from the underside of the beam, the equation 
which gives the value of x is easily seen to be 

4(d — nj? = 3n? 
from which x = *536 d, d being the depth of the beam, supposed 
rectangular, 

Thus the neutral axis is not very far from the centre of gravity 
of the section even in this case of ratio of compression to extension 
moduli of 4to3. The moment of resistance is practically unaltered 
from that given by the ordinary theory. 

My letter is already long, or I might quote a passage from 
Todhunter and Pearson’s ‘‘ History of the Theory of Elasticity,” 
which can be found in voli., page 106, lines 16 to 19. I think it 
might do some of your correspondents good to read it. 

April 6th. Jas, GILCHRIST, 





ENGINE-ROOM ARTIFICERS. 


Sin,—As one who has some knowledge of what has taken place 
at Portsmouth Dockyard in the admission of engine-room artificers, 
perhaps I may be allowed to say a word. Your reviewer has 
given some offence, it seems, but he has said nothing that is not 
quite true, The artificers of her Majesty’s ships are the most 
mixed lot it is possible to go to sea with. They are all sorts, bad, 
good, and indifferent. Within the last five yearsa serious attempt 
has been made to raise the standard; the worst men have been 
weeded out, and greater care has been taken as to the class of men 
who have been taken in. 

It would be perhaps a breach of confidence to say much about 
the system of examination that was in vogue at one time. But I 
may give one case which came under my knowledge which will 
give an idea. 

We were desperately hard up for smiths, A man presented 
himself ; he said he was a blacksmith. He was handed over to the 
foreman, who in an hour reported that he was a fair workman, who 
could at least make a sound weld. The candidate was then 
handed over to the examiner, who found that his notions of arith- 
metic were crude, and that his powers of writing were confined to 
signing his name, He did not pass the standard, but he got his 
berth as engine-room artificer. Of course it will not do to give 
names, but the man in authority actually said, ‘‘ Blow his arith- 
metic, we don’t want him to do clerk’s work. The man can make 
a weld, that is good enough for us.” 

There are no doubt many men now in the Navy who hold Board 
of Trade certificates. I have met with artificers who were really 
first-rate men, well educated, well-mannered, steady, excellent 
fellows. But there are others just the reverse. The great body 
of the engine-room artificers is practically made up of such menas 
are to be found in every mechanical engineer’s shops—fitters, 
erectors, turners, coppersmiths, and so on, neither better nor 
worse. 

Your reviewer seems to me to have taken a very fair view of the 
class, . N. E. 

Portsmouth, April 13th. 





Sir,—In your issue of the 26th ultimo appeared a review of 
‘* Naval Engineers and the Command of the Sea,” by Frances G. 
Burton, in which reference was made to the engine-room artificers 
of the Royal Navy. Although agreeing in the main with the 
review, it is far from fact that engine-room artificers are inferior 
to those who serve as chief and second-class engineers in the 
mercantile marine, as a large percentage have served in the 
merchant service and hold Board of Trade certificates. 

That “‘gasfitters” have been entered successfully into the Royal 
Navy there is no doubt. It was admitted in the House of 
Commons, on the discussion of the Navy Estimates, that sufficient 
candidates for engine-room artificers were not forthcoming ; and 
it is an open secret that instructions have been given to the 
examining officers that no suitable candidate is to be rejected, in 
order, if possible, to keep up the complement. Such candidates 
as these cannot be expected to have more than a knowledge of the 
first four rules of arithmetic and ability to write legibly ; but it is 
unfair to compare those who enter under such conditions with the 
majority of engine-room artificers who have served an apprentice- 
ship in the best engineering workshops of the kingdom. 

Had your reviewer visited one of our naval stations and 
witnessed the work carried out by an engine-room artificer, or, 
as he is pleased to term him, Royal Naval ‘‘Tiffy,” I feel sure 
that his opinion of the class would have been considerably 
altered, and we should not have been treated with that exhibition 
of ignorance which has been displayed in regard to naval 
matters, FAIRPLAY, 

April 10th. 

[It is worth while to correct a misapprehension by saying that 
our reviewer wrote with practical experience obtained in the 
engine-rooms of her Majesty’s Navy.—Eb. E.] 





PRODUCING RAIN. 

Si1r,—Various accounts of experiments for producing rain have 
several times appeared in magazines and other papers, but I have 
been unable to obtain any information so far of details of the 
methods employed, or sufficiently reliable as to the results pro- 
duced, Throughout the inland goldfields of this Colony the sky 
clouds over with dark, heavy clouds, and there is every appear- 
ance of a good shower falling, but it very seldom does fall; we 





get a few drops of rain, and then the clouds gradually disperse. 
The average rainfall here as recorded so far is only about 8in, per 
annum, and if by any possible means the clouds could be made to 
give down some of the rain they appear to contain, it would be a 
very great boon indeed to the country at large. 

This town is at present supplied by condensers, as are many 
others of our goldfields towns ; the Government have a scheme 
afoot for supplying the goldfields by pamping water through about 
300 miles of pipes at an initial cost of about two and a-half 
millions, so it will be obvious to every engineer that any means 
which holds out a possible solution of the difficulty should not be 
neglected. 

If any of your readers could give reliable information on this 
subject they might possibly prove benefactors to a thirsty commu- 
nity, in which a bath is an unknown quantity, and would at the 
same time oblige, Dry BLOWER. 

Kalgoorlie, West Australia, 

; March 10th, 





CONDENSATION UNDER DIFFICULTIES. 
_ Stk,—-Our attention has been drawn to yourissue of the 9th inst., 
in which we notice a leader, under the heading ‘‘ Condensation 
under Difficulties,” contains the following statement :— 

‘One electric lighting company, for instance, tried to utilise 
the Thames for condensing purposes, and spent large sums on 
pumps and plant. The fact that white steam may be seen issuing 
from the great circular chimneys in Southwark any day and every 
day, is good evidence that the condensing plant is not a 
success.” 

As these works are clearly referred to, we must request that you 
permit us to point out the inaccuracy of your observations, We 
are using our condeasing apparatus with such satisfactory results 
that we are now applying condensers to the whole of our plant, and 
have about half our engines already fitted, and working with com- 
plete condensing arrangements. 

We regret that you should so boldly condemn the use of the 
water of a navigable tidal river, when practical appearance has 
shown the reasons given to be erroneous. S. BaILey, Engineer. 

The City of London Electric Lighting Co., Ltd., 

Bankside, London, 8.E., April 13th. 

[We are glad to find that Mr. Bailey has at last succeeded in 
overcoming the difficulties to which we have referred. We haveno 
doubt that if he would explain his method of working, and how he 
manages to keep his condensers clear of mud and silt, the informa- 
ag would be appreciated by large numbers of our readers.— 

aD. E.] 





THE LOCOMOTIVE INVICTA. 


Sir,—In your issue of October 10th, 1879, an illustration was 
given of the Invicta as it was preserved at Ashford, and as it will 
appear at Charing Cross when placed in position. It may, there- 
fore, be of interest to place on record in your columns the copy of 
the official drawing showing the same engine as it was delivered 
upon the Canterbury and Whitstable Railway in February, 1830. 





It will be seen that the Invicta had a multitubular boiler and fire- 
box attached, and was without a smoke-box. The dimensions are 
as follows :—Wheels, 4ft.; cylinders, 10 by 18 ; length of frame, 
13ft.; boiler, 8ft.; wheel base, 4ft. 7in. 

It was the next engine to follow the Rocket, and was, in fact, a 
very similar engine, excepting, of course, the position of the 
cylinders, and the fact that the wheels were coupled. 

Leicester, April 10th. CLEMENT E, STRETTON. 








THE LonpON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The monthly meeting of the Association was 
held at Cannon-street Hotel on Saturday evening, when a discus- 
sion was opened by Mr. W. P. Heath, who read a short paper on 
‘*The Experiences of a Foreman in the Operation of Technical 
Education in the Workshop.” He asked five questions of foremen : 
(1) Do you experience less difficulty in training boys who have 
come from or are at present attending technical classes? Do they 
seek to override your own methods, by introducing the school 
method of work? Do you find them more tractable than the boy 
who has received only an ordinary elementary training! (2) Do 
you find them seeking to influence their less educated fellow 
apprentices, thereby upsetting your own methods of teaching? 
(3) Do you find that the previous technical training has the effect 
of producing more capacity for receiving new ideas, and a more 
intelligent reasoning power in dealing with mechanical problems. 
(4) Do you think that these youths make better mechanics than 
their less educated fellow apprentices? (5) Do you find that this 
education has the effect of producing greater stability of character, 
thus rendering them less open to the influences of trade agitators 
in times of dispute between masters and men? Mr. Heath said 
we had now passed a period of time in which technical education 
had been on trial, and we should now be able to judge of the 
results, so that an answer could be given to those who put down 
every reverse in trade to a want of technical training as compared 
with other countries. He—Mr. Heath—maintained, bowever, that 
England was not in any way behind foreign countries in this matter, 
and that our methods and institutions were equal, if not superior, to 
the State-aided institutions of other nations; and that English 
workmen in the engineering trade were not only equal, but supe- 
rior workmen to their foreign competitors. The loss of trade is 
due to other causes than the want of technical training in schools. . 
The discussion brought to light a singular unanimity of opinion, 
that the technical training does in most cases show a desire on 
the part of the students to assume a superiority over their less 
educated fellow workmen, and less desire to fall in with the methods 
of the workshop, and a tendency to introduce the school method, 
which, in the opinion of foremen engineers, is always far behind 
workshop practice. Thus it happens that the boy unhampered 
by previous training is, if capable, taught much quicker, and 
usually makes a better mechanic, than the technical student, and 
that this is partly caused by loss of time in undoing what has been 
taught, and upsetting preconceived notions. The general opinion 
of the meeting was that true technical knowledge can only be 
obtained in the workshop, and that scientific information should be 
obtained in the schools during the years of ——- training, 
and thus become really useful by training the mind to grasp 
ideas, and prevent the influence of trade agitators from taking 
effect, which it now does to an alarming extent among young 
workmen. 
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NEWCASTLE ELECTRICAL AND GENERAL 
ENGINEERING EXHIBITION. 


At the Exhibition, which was opened at Newcastle- 
on - Tyne on February 15th, Messrs. Ernest Scott 
and Mountain, of the Close Works, Newcastle-upon Tyne, 
have a very interesting exhibit, and also supply the two | 
vertical compound high-speed, double-acting, enclosed type 
electric light engines, which drive the dynamos supplying the 
current for the Exhibition. 

Our illustration shows the engine and dynamo combined, | 
and it will be understood that at the Exhibition the engines 
are driving by belt, and are fitted with a pulley instead of the 
barring gear. These engines are arranged with a central 
piston valve, admitting steam to the high and low-pressure | 
cylinders, worked by one excentric and rod. One very im- 
portant feature in these engines is that they are enclosed, 
i.¢., the crankshaft with connecting-rods and piston-rods are | 
fitted into a casing, and the oil is circulated through the | 
various bearings by means of a force-pump worked from the 
eccentric-rod, the oil pipes leading to all the working parts. 
A speciality in the design is the arrangement by which, under 
varying loads, a constant speed is, it is claimed, obtained, and 
conditions have been successfully attained by which the 
engines run very silently and for a long time without requir- 
ing attention. The two “Tyne” dynamos provided for 
lighting the Exhibition are of Messrs. Scott and Mountain’s 
latest type, viz., horseshoe compound wound generators with 
drum-bar armature, for arcand incandescent lighting. Each 
machine is constructed to give the following output :— 
Ampéres, 300; volts, 105; and about 500 revolutions per 
minute. The dynamos will run either 500 16-candle power 
incandescent lamps, or 60 2000-candle power arc lamps, two 
in series. 

Turning now from the power supplied for lighting the 
Exhibition, Messrs. Ernest Scott and Mountain exhibit a 
combined engine and dynamo suitable for ship lighting or 
other positions where space is limited, the engine, with 
cylinder 6in. diameter by 5in. stroke, and coupled direct to a 
dynamo capable of feeding fifty 16-candle power lamps, the 
whole being mounted upon a combination cast iron bed-plate. 
In addition to the above this firm supplies a vertical engine with 
cylinders 12in. diameter by 10in. stroke, capable of feeding 
500 16-candle power lamps; the machinery is in a separate 
engine-house behind the boilers, and from this plant current 
is taken off to various lamps in the Exhibition, including 
about 250 incandescent lamps of 16-candle power used for light- | 
ing the exhibitors’ stalls. There are twelve arc lamps, each of | 
3000-candle power, in the central bay of the Exhibition, and 
twelve arc lamps, each of 2000-candle power, in each side bay; 
and in addition to these the side wings are also lighted by arc 
lamps, the total number installed and driven by current sup- 
plied by Messrs. Ernest Scott and Mountain’s engines and dyna- 
mos being about fifty. A vertical engine is shown, suited to | 
electric lighting purposes, or for coupling direct to centrifugal | 
pumps or fans. This engine is constructed for a steam 
pressure up to 180 lb. persquare inch, and is capable of giving 
14 effective horse-power with 100 lb. pressure, and at a speed 
of 400 revolutions per minute. 

Amongst other machinery exhibited we may name more 
particularly the following as worthy of notice:—A combined 
vertical engine and dynamo, occupying small space, very | 
compact in construction and of light weight, suitable for 
ship lighting or other positions where space is limited. The | 
plant is fitted with an engine with a cylinder Gin. diameter by 
din. stroke, coupled direct to a dynamo capable of feeding | 
fifty 16-candle power lamps, and the whole is mounted on a | 
combination cast iron bed-plate. Next we would call atten- | 
tion to @ set of vertical compound launch engines, of very 
light construction, practically the same design as those used | 


in third-class torpedo boats, and which, when running at a 
speed of 400 revolutions per minute, develope about 100-horse 


power. The diameter of the high-pressure cylinder is 6in. ; 
low-pressure cylinder, 11fin.; stroke, Sin. The engines are 
fitted complete with reversing gear, and also with a system 
of water pipes and continuous lubrication throughout. 
Amongst the applications of eiectrical power to mechanical 
uses, none is more important than that of pumping plant for 
mining purposes, and we have here a set of three-throw 
pumps of Messrs. Scott and Mountain’s improved mining 
type, the pumps being fitted with gun-metal rams, din. | 
diameter, by Gin. stroke, and capable of delivering 42 gallons | 
per minute, at a speed of 80 revolutions. This type of pump 


machine is shown, illustrating the method cf worsing cal on 
the long wall system, by which the whole of the coal is 
removed, and the roof behind supported by stone pack walls 
and timber chocks, 








STEAM MOTOR CARRIAGE. 





THE application of steam to light motor carriages has not 
received the attention which we venture to think it deserves, 
and we are therefore pleased to be able to record its use ina 
vehicle constructed by a firm so eminent as Messrs. Atkinson 
and Philipson, of Newcastle-on-Tyne, who have made it to 
the order of Messrs, 
Toward and Co., St. 
Lawrence Ironworks, of 








Engines 


MESSRS. ATKINSON AND PHILIPSON’S MOTOR CARRIAGE 


has been supplied to a large number of collieries in the North , 
of England and in Scotland. They have independent pump | 
barrels, valve boxes, suction and delivery pipes and air vessels, | 
and are also fitted with outside slipper fenders with crosshead, | 
steel connecting-rods, steel crankshaft and gearing. These | 
pumps are driven by a 4-effective horse-power electric motor. 
In addition to these there is exhibited in the model coal | 
mine at the Exhibition a set of 12in. three-throw mining 
pumps, capable of delivering 255 gallons per minute against 
a head of 250ft., and driven by a 2-unit horse-shoe type of 
dynamo. In the coal mine also is one of the firm’s electrical 
coal-cutting machines of the disc pattern, and used largely 
for under-cutting the coal in their seams, previous to blasting. 
The height from the top of the rail to the top of the cutter 
is only 143in. The machine is fitted with a disc to cut 8ft. 
deep, and is complete with all necessary reversing switches, 
&c. In the model coal mine the practical application of the 








the same _ town, the 
makers and designers 
of the engine. The 
carriage is of the wagon- 
ette type, carrying two 
persons on the box and 
four behind seated vis- 
d-vis. The body is sup- 
ported on __ elliptical 
springs of great elastic- 
ity, attached to a double 
perch of original design 
on which are mounted 
the engine and boiler. 
The latter consists ofa 
number of stout spiral 
steel tubes situated in a 
circular steel casing, one 
of them acting as a feed 
heater and the others as 
generators and super- 
heaters. Petroleum or 
coke can be used for 
firing ; in the latter case 
the fuel is fed in from 
the top of the boiler. 
The motor works at 4 
pressure of 175 lb. per 
square inch, and con- 
sists of a pair of hori- 
zontal reversing engines 
capable of propelling the 
car fully loaded up an 1n- 
cline of lin 9, Power 
is transmitted from the 
engine shaft to the rear 
carriage wheels by 
pitched chain and sprocket wheels; a compact differential 
gear is fitted to the driving axle. The steering is effected 
by a lever on a vertical spindle and chains. The wheels 
are of the ‘“Sarven” type, and have solid rubber tires. 
Two powerful brakes are provided. It is worth noting that 
Mr. Meek, of Messrs. Toward and Co., who is largely ree- 
ponsible for the present wagonette, built a steam motor 





carriage as long ago as 1874. 








Durine March Scotch shipbuilders launched 26 vessels 
of 33,183 tons, against 24 vessels of 16,273 tons in February, 6 
28 vessels of 41,041 tons in March, 1896, For the year so far 
vessels of 65,576 tons gross have been launched, against 97,854 
tons for the same parked loth ear, 61,960 tons in 1895, 53,991 tous 
in 1894, and 105,145 tons in 1892, 
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SIMS-DUDLEY POWDER-PNEUMATIC GUN. 


safely firing projectiles containing high explosives under the 
name of the ‘‘ Dudley Dynamite Aérial Torpedo.” This has 
since assumed a definite working shape, and claims to have 
achieved such success in trials as to bid fair to become an 
element in various branches of warfare. The principle and 
the general arrangement is exactly the same, so far as we can 
see, as it was in the Chicago Exhibition. The object is to 
discharge a shell containing a much larger charge of high 
explosive than an ordinary gun shell from a comparatively 
light piece, without incurring the danger of explosion in the 


AEs Le ee 


shipping, whether partly screened or exposed to full attack, 


tremendous destructive power, and in the case of pursuit by 


a torpedo-catcher, the latter might be attacked ata short | 


range with a prospect of success depending on the accuracy 
of fire which experience shows can be achieved. In our 
judgment the gun could not take the place of the torpedo ; 
the entire spirit of torpedo warfare depending on getting an 
opportunity of delivering one fatal blow beneath the belt in 
the vulnerable and vital part of a ship, and then escaping, if 
possible. It may, however, if successful, form a powerful 
additional weapon for torpedo boats. It is claimed that it 
would be very useful in destroying mine fields, or counter- 


Fig. 3 


(3) In coast defence it would play much the same part as 
is now undertaken in places by high angle fire, here acting 
as a howitzer, throwing a very powerful explosive shell. 

In our judgment, as already observed, the entire future possi- 
bilities of this gun depend on what shooting can be got. The 
projectile does not look a very hopeful one, but we are told 
that it carries well, and it is easy to bring this to the test, 


| for which, as we have said, arrangements are already made; 


and even supposing it not to shoot well now, it may be 
capable of improvement. 








HOTCHKISS AUTOMATIC MACHINE GUN 
TRIAL. 
ALMOST, as if were, in reply to the statements lately made 
by Mr. Hiram Maxim, and in support of the position taken 


| up by our contemporary, the Admiralty and Horse Guards 


Gazette, a new automatic gun has been introduced into this 
country which, it is asserted, in no way infringes any of Mr. 
Maxim’s patents, and which, the manufacturers hope, will 
prove a serious rival to the Maxim-Nordenfeldt gun. 

The new arm is the invention of Mr. Binnet, an American 


| employé at the Hotchkiss Ordnance Company, of Paris. 
| The pieces which have been made up to the present are suited 
| only for the service rifle bullet, but larger sizes are now 


| designed and in course of construction. 


In the absence of 


| drawings it is impossible adequately to describe the gun, and 


we can now only give a general account of its appearance, 
capacities, and the principles on which it works, reserving a 
more detailed explanation of its mechanism till we are in 
possession of illustrations. 

A gun adapted to the use of the Lee-Metford magazine rifle 


| cartridge was exhibited near Erith to a party of gentlemen on 


Monday last, and the method of automatic working was 
shown by the firing of single shots and by repetition firing for 
one minute and a-half. Both in construction and appearance 
the gun is simpler than the Maxim-Nordenfeldt. It contains 
in all only thirty-one parts, and seven of these parts may be 
removed, and the gun still acts automatically, but is no 
longer under control for starting and stopping. The weightof 
the gun and its mechanism is about 43 lb., and it is carried 
on @ light steel tube tripod weighing some 23 Ib. only, so that 
the whole is readily portable by mules or men. The muzzle 
velocity is 2000 foot-seconds with service cordite charge, the 
maximum number of rounds per minute being computed at 


— | the gun, acting like a howitzer, would throw projectiles of | 600; the gun on Monday, however, did not fire at a rate 
Ix the Chicago Exhibition of 1893 appeared a design for | 


greater than about half this. The greatest number of 
rounds which one barrel will stand is about 12,000 with cordite 
ammunition, but with French powder 40,000 have been fired 
from the same barrel. It is unnecessary to say that in both 
cases the accuracy and velocity fall off well before the 
maximum number is attained. 

The barrel is the heaviest single part of the gun, being 
made of thick steel and provided with a radiator, consisting of 
a number of collars surrounding the chamber portion to keep it 
cool. The barrel of the gun rapidly rises in temperature 
when firing, to 700 deg. Fah., the radiator reaches about 
450 deg. Fah., and it is said no 
further rise occurs. Beneath the 
barrel is a long steel cylinder, in 
which works a very long piston of 
small diameter, say an inch, which 
is kept normally thrust forward by 





bore. It isa sort of combination of howitzer dynamite gun 
and war rocket. The gun itself—see Fig. 1—consists of three 
tubes or barrels; a small charge is fired in the right-hand 
barrel A, when the air and gas rush through the connecting 
passage B B, and so down the left-hand barrel to C, through 
the passage C C, driving the projectile—shown at E—up the 
centre barrel and out of the muzzle. The gun here illus- 
trated is a 24in. piece, the gun weighing 270 lb. and the gun 
and carriage together 5501b. The length of the gun proper 
is 10ft., and that of gun and carriage together 12ft. The 
firing charge is 8 oz. of cordite. 

The projectile is in all 34in. long, including 10in. for the tail 
piece. It contains 4 oz. of explosive gelatine, 6 oz. of gun- 
cotton, and 30 grains of fulminate of mercury. The charge 
is fired by percussion, by means of a ball, something like that 
in the old Pettman fuzos, which is kept in place by a safety 
arrangement, which only becomes unscrewed and released by 
the rotation of the shell in flight. The projectile weighs 
131b. Its muzzle velocity is said to be 1000 foot-seconds, 
and its range a mile and a-half. Rotation is given by the 
action of the air in flight on the inclined blades on the tail 
piece. This is the opposite action to that in the Hale rocket 
where the escaping gas forces the rocket round by pressure 
against the shields. Then there is said to be no tendency to 
rotation in the bore, because the gas is in front, behind, and 
all round the shields, although we must confess it seems to 
us, unless the bore is closed gas-tight, as if the gas, which 
always moves faster than the projectile and escapes past it, 
Would commence a rotation in the opposite direction to that 
afterwards produced by the air. The projectile is made of 
brass. Its ends unscrew. Fig. 2 shows the breech of the 
gun with both centre and right barrel breeches open, the 
breech pieces with their interrupted screws being swung over 
to the right, and the projectile and cartridge entered in their 
respective barrels, 


It appears to us that the entire future of the gun depends | 


on its shooting powers. These are now being tested at 
the Elswick range, which that company has kindly allowed 
to be used for the experiment on liberal terms. A trial took 
Place at Mattinicock Point, on Long Island Sound, of a gun 
of 4in. calibre, weighing with its mount 2000 lb., when the 
Possibilities of the gun are said to have been amply demon- 
strated. It is claimed that the gun is easily carried, and 
indeed easily taken to pieces and assembled if necessary. It 
is shown taken to pieces in Fig. 3. It is claimed for it also 
that there is an almost complete absence of smoke and noise 
when fired, and that its récoil is barely 2in., so that it can 
be Conveniently used in positions where another gun would 
exposed to great danger. Moreover it is very easy to 
render it useless to an enemy if captured, by carrying away 
& cap from the end of a tube. 

a 1s recommended as likely to be valuable on service under 

e following circumstances :— 
(1) In torpedo boats, In case of attacking unarmoured 








a spiral spring. The rear end of 
the piston is cut into various cams, 
which actuate the whole breech 
and firing mechanism. Ata short 
distance from the muzzle there is 
in the barrel a small hole which 
+ communicates with the front end 
» of the lower cylinder. As the 
bullet passes this port a puff of the 
powder gases enters the working 


Seles” 


mining, as it is called, with much less danger and more | cylinder and drives the piston back 6-4in.% The piston acting 


readily than can be done by any means at present existing. 
(2) In land service it would do work hitherto undertaken 

and awkwardly enough performed by rockets or small arms, 

such, for example, as dislodging men from scrub, for which pur- 


on the other various elements, of which we reserve the descrip- 
tions, ejects the fired cartridge, replaces it by afresh one, and 
if the trigger is pulled back for continuous firing, firesit. The 
cartridge is fired immediately it enters the gun, and it is 


Fig. 2 





pose great quantities of small arm ammunition were expended 
in the recent African campaigns. It would in such opera- 
tions be a most efficient weapon in demolishing stockades or 
in demoralising cavalry horses, 
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impossible to leave the gun with an unfired round init. In 
its travel backwards the piston uncovers two exhaust ports 
which allow the powder gases to escape, and the spring can 
then return it to its forward position in preparation for the 
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next round. The gun is not fed by a strap as in other 
machine guns, but the cartridges are carried in light stamped 
brass trays, each of which holds thirty rounds. For con- 
tinuous firing one man has to feed these in one after another 
as rapidly as required, whilst another man sights and fires 
the piece. ! 

The parts of the gun throughout are entirely interchange- 
able, and the construction is so simple and evident that any 
soldier of average intelligence should be able to replace any 
damaged parts in a few moments. 








A CONVECTION SCOPE AND CALORIMETER.’ 
By ALFRED R, Bennett, M.I.E.E. 


THERE is an especial propriety in bringing my paper on this 
subject before the Manchester Literary and Philosophical Society, 
—for in 1863 your great townsman, Joule, made a communication 
peported in Volume III. of your “‘ Proceedings” —on a thermoscope, 
which, so far as I am aware, is the only instrument which can in 
any sense be regarded as a forerunner of the one to be described 
to-night. Joule’s apparatus consisted of a glass tube 2ft. long and 
4in, in diameter, divided longitudinally into two compartments, 
but having openings about lin. wide at top and bottom. When 
either face of the instrument was exposed toa greater heat than 
the other a convection current started, flowing from the warmer to 
the colder division at the top and from the colder to the warmer at 
the bottom, a magnetised needle suspended by a silk thread in the 
upper opening serving by its deflections over a scale to indicate 
the difference of pressure existing between the two columns of air. 
With this thermoscope Joule was able to detect convective effects 
due to the heat of moonlight. Although in no way suggested by 
Joule’s instrument, with which I was unacquainted until quite 
recently, my own depends on the phenomenon of current convection 
generated in a confined area by the action of unequally heated 
surfaces. Instead of a suspended needle, my index consists of a 
light fan or vane, accurataly poised, which is caused to rotate by 
the convective currents in such a way as to afford a measure of the 
heat employed, 


Fig. 1 




















The principle of my instrument will be clearly understood from 
Fig. 1, in which A is a metal funnel or chimney surmounting a 
glass or mica tube, open at the bottom, within which is pivoted an 
aluminium fan E. The whole is covered by a glass or mica shade 
G. When such an instrument—which I have named a “ convec- 
tion mill”—is placed in the open air or in a room near a window, 
the radiant heat of the sun, if it is shining, or otherwise the diffused 
radiant heat of daylight, will pass through the shade as through 
the glass of a greenhouse, and warm the fan, its supports, and the 
walls of the chimney. On these surfaces the high temperature 
solar rays are degraded into obscure radiations, which are unable to 
escape through the glass shade, so that the motor can only cool by 
conduction through its base and by the aid of convection currents, 
for direct molecular conduction through the gas may be neglected. 
On exposure to daylight, the air in contact with the motor surfaces 
becomes expanded, ascends, issues from the top of the chimney, 
and strikes against the glass, which absorbs and radiates outwards 
the excess of heat brought from the warmed surfaces by the air. 
Cooled and condensed, this sinks to the bottom of the shade, 
whence it is once more drawn into the tube and heated by contact 
with the fan and chimney surfaces—a cycle of operations which is 
indefinitely repeated. A column of warmed air is thus continually 
rising through the chimney, and a cascade of cooled air falling 
down the walls of the shade, as indicated by the arrows in the 
diagrams. 

The fan, when well made and well balanced, will usually rotate 
all day in the open air, whatever the weather conditions may be. 
It is affected by variations in the barometrical pressure, and the 
speed of rotation depends on the difference of temperature existing 
between the motor surfaces and the glass shade, the height of the 
barometer, and the condition of the sky. A clear sky which 
permits of free radiation from the shade, together with a high 
barometer, induces the maximum speed of rotation, which, with a 
3in. fan, may be put at 160 revolutions per minute. In gloomy 
weather, when the radiation from the shade is intercepted by 
clouds, the difference of temperature between the motor surfaces 
and the glass is much reduced, and the speed of rotation falls off ; 
but since April last, when the instrument was devised, it has never, 
except on one occasion, to which I shall refer later, entirely stopped 
during the hours of daylight. 

In wet weather, motion ordinarily ceases at sunset ; in gloomy 
weather, if the barometer be high, it will sometimes continue for 
several hours thereafter; but with fine weather and a clear sky it 
frequently persists all night. If the instrument has stopped about 
sunset owing to unfavourable conditions it will recommence rotation 
should the sky become clear at any time during the night. The 
cause of rotation after sunset, when there is no longer any radiant 
heat to warm the motor surfaces, is chiefly due simply to a con- 
tinuous fall in the outside temperature. However low this may 
sink during the night, the motor surfaces will always remain a 
little warmer than the shade, for they can only lose heat by con- 
vection, and must follow the shade in itsdescent at a distance with- 
out ever being quite able to catch it. In August last, on many 
occasions—but neither before nor since—the vanes stopped and 
then reversed the direction of rotation, showing that air was falling 
down the chimney and ascending by the shade walls. These 
reversals, which never lasted long and were always coincident with 
the passage of clouds over a previously clear sky, were perhaps 
due to a sudden check being imposed on a rapid cooling of the motor 
surfaces, which resulted in heat already abstracted from the surfaces 


* Paper read before the Manchester Literary and Philosophical Society, 
January 26th, 1897, 





by the moving air being retained by the glass owing to the inter- 
ception of radiation skywards, with the consequence that the glass 
temporarily became warmer than the motor and returned to it by 
convection some of its abstracted heat. But more prolonged 
observation is necessary in order that all the phenomena noted in 
connection with the instrument may be fully understood. For 
instance, this reversing occurred more than once when the sky 
continued quite clear overhead, but banks of heavy clouds were 
just becoming visible on the horizon, miles away. Again, under a 
clear sky, rotation often continues in a forward direction when 
thermometers indicate a lower temperature inside the motor than 
outside the shade. Moonlight appears to assist rotation, as the 
— has been noticed to decrease on a bright moon becoming 
obscured by trees or buildings, the sky meanwhile remaining clear ; 
this is confirmatory of Joule’s results. Occasionally, on a fine 
night, a sudden increase of speed has been observed to occur in 
several instruments working side by side, and the tops of the 
shades have simultaneously become wet with dew. The instrument 
is, therefore, capable of marking the dew point. The coolness of 
the shade had induced condensation of water vapour, but the 
radiating power of the glass, instead of being temporarily reduced 
by the consequent liberation of latent heat, had apparently been 
markedly increased. 

Thus dewy nights, notwithstanding the libsration of latent heat 
by condensation of water vapour, are favourable to rotation. ‘The 
instruments also usually work well when the shades are wet with 
rain, partially buried in snow, or coated with ice. Under such 
circumstances the glass disregards a cloudy sky, since it can radiate 
freely to its snowy or icy covering. A complete coating of ice 
does not interfere in the least with the activity of the vane—rather 
the reverse—since the radiant heat warms the motor surfaces 
through the ice and the latter constitutes a very efficient condenser 
for the glass. Nothing brings the exquisite sensitiveness of the 
instrument so forcibly to the mind as having to scrape a window 
in a thick coating of ice before a view can be obtained of the vane 
merrily rotating within. The instrument will even work at night 
during severe frost, provided the sky be clear. 

Two thick fogs have occurred in the district in which I live this 
winter. During the first the instruments continued in motion, 
making from 17 to 20 revolutions per minute ; during the second 
they were all stopped, even at mid-day. Possibly the sky was 
partially clear on the first occasion and overcast on the second, 
although equally invisible on both. 

Water, and even a saturated solution of alum, when used in a 
double glass shade, having walls din. apart, so as to entirely cover 
the instrument, are incompetent to reduce the heating effect on the 
motor surfaces of sunlight or daylight. The speed continues as 
rapid as under a simple glass shade. But if the double shades be 
filled with solutions of aniline violet, blue, or green, the powerful 
influence of colour absorption is at once demonstrated by a reduc- 
tion of speed to nearly one-half. 

The author then briefly touched on two systems of automatic 
heat storage by which he has endeavoured to bridge over the 
intervals due to cloudy weather. 

He continued: the convection mill in its*simple form will not 
operate in the interior of a room when withdrawn from sunshine 
or other high-temperature source of radiation, since in such cir- 
cumstances both the motor and the shade soon acquire the 
temperature of the surrounding objects; and owing to the 
absence of a difference of temperature between the two, there 
can be no rotation. Butif a supply of heat above the tempera- 
ture of the room be by any means conveyed to the vane or motor 
surfaces, the instrument works quite well within doors. This brings 
me to the question of the adaptability of the instrument to useful 
ends. If an instrument be in a room, removed from a window, 
and consequently at rest, the application of ice or cold water to its 
shade will immediately induce rotation, which will continue 
until the temperature of the vane and all the contents of the 
shade have been reduced to about ,3,ths deg. Fah.—the exact 
point will vary with the barometrical pressure and the distribu- 
tion of water vapour on the shade and other surfaces—above that 
of the ice or cold water, This fact has enabled me to construct a 
calorimeter, in which the energy of heat introduced into it 
becomes manifested in the form of mechanical action, and is 
measurable by the convective effect produced as revealed by the 
rotations of the vane. 


Fig. 2 
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Packing the shade in ice is unsatisfactory unless very carefully 
done, and is also inconvenient, as it prevents a view of the vane. 
A plan which I have adopted with success is shown in section and 
in plan in Fig. 2. Gisa glass gas jar having a long neck and a 
mouth provided with an air-tight fitting stopper G1. The base 
of the gas jar is cemented water-tight into the bottom of a tank 
U, which has at least two of its sides of glass, U1! is a water-tight 
vessel upon which the tank U stands. U and U! communicate 
by means of the pipe and tap U2, and water coming from U is 
compelled by the mid-feather U? to circulate under the top plate 
of U! down and under the mid-feather before reaching the waste 
tap U4, U® is a tube passing through U!, serving to introduce 
gas or connecting wires into G, or to keep its contents at atmos- 
pheric pressure. Before U has been placed on U! a convection 
mill with the upper part of its chimney A thickly coated with non- 
conducting material is fixed upon U!, so as to be covered by the 
gas jar. The joint between U and U! is made air-tight by india- 
rubber packing or otherwise, To prepare the calorimeter for use, 
water at a lower temperature than that of the room is turned on, 
and when the tank U and vessel U! become full the waste cock U+ 
is opened, and a copious stream of water allowed to run through 
the apparatus. Two sensitive thermometers,’ not shown in the 
drawing, are placed respectively in the running water and inside 








the chimney A. Soon after the water has been turned on the 
vane E will begin to rotate, and will continue in motion until 
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the temperature of everything covered by the 
initially at that of the room, has been reduced to about .3 
Fah. above that of the running water. The vane wil] then’ deg, 
but the inside thermometer will continue to fall until it - Stop, 
only yy deg. above that of the water. I have found tener 
temperature of water from the London mains varies b rp 
during the day, sometimes not at all for many consecutive, litte 
so that for rough measurements water straight from the oo, 
suffices, But when strictly accurate results are aimed at a © mains 
constant water temperature is indispensable, as a variation nfecu 
jy deg. Fah. makes itself felt. This may be obtained 2 = 
the water to flow through a tank, kept well supplied with jausing 
ice, and which is divided in the centre by a partition — 
descends nearly to the bottom. The water entering sinks the ich 
one mass of ice, passes under the partition, rises through thenush 
mass of ice, and flows from thence to the calorimeter tank = 
this means any temperature differences of the mains’ wate By 
obliterated. ater are 


gas jar q 


(To be continued.) 








LONDON GEOLOGICAL FIELD CLass.—Professor Seeley, F.R g 
will begin the summer course of lecture excursions with the Lona i 
Geological Field Class on the Ist May. The subject of the =n 


will be the “‘ Physical Geography and Geology of the 'Th ae 
its Tributaries.” This is the twelfth annual course, ue ke 


Bentley, 43, Gloucester-road, South Hornsey, N,, is the honorary 
secretary to this Society, which gives a systematic course of teach, 
ing in the open country. ‘ 


TRADE AND BUSINESS ANNOUNCEMENTS.—Fairfax and Wette 
have removed to 37 and 39, Essex-street, Strand, London, Me ric 
Wm. Simons and Co., Ltd., Renfrew, have received an order He 
the Mersey Docks and Harbour Board to construct two io 
1200-ton steam hopper barges, fitted with twin-screw triple-ex — 
sion engines and boilers.—The Patent Nut and Bolt Compan 4 
yao have removed their London office to 66, Cannon-stree’ 

uC. : 


THE UTILISATION OF WasTE GLass.—The profitable utilisa- 
tion of the great masses of waste glass accumulated at fac. 
tories is now said to be accomplished in a comparatively easy 
manner by M. Garchey, a Frenchman. He grinds the was 
glass and puts the powder into a metallic mould, which is 
introduced into two furnaces in succession, in order to devitriy 
the mass; the first furnace serves for the gradual annealing of th, 
mass, so that all the parts are devitrified as uniformly as possible ; 
the mould remains about one hour in this furnace. Owing to their 
pulverised condition, the glass molecules are finely separated and 
suffer very uy the devitrifying action of the heat. Becoming 
soft, the molecules weld together and form a very consistent dough 
In this condition the mould is taken out of the furnace and put 
into the second furnace that is heated to a very high temperature, 
In this furnace the mould is left for only a very few minutes, this 
second operation being intended to complete the devitrification 
and to make the mass more pliable. The substance is now in a 
condition to be pressed into different shapes, there being pro. 
duced in this manner all kinds of ornamental or other building 
‘*stone,” which is generally called ceramic stone. 


BRUSSELS INTERNATIONAL EXHIBITION, 1897,—We have received 
a circular letter from Mr. James Dredge, Honorary Executive 
Comwissioner, containing satisfactory information concerning the 
British section of this Exhibition. Commencing with a court of 
30,000 square feet, the applications from manufacturers have 
rendered it necessary, on several occasions, to obtain more space 
from the Exhibition authorities; until to-day the commercial 
courts of the British section occupy no less than 70,000 square feet, 
besides some thousands of feet in the Machinery Hall, and a series 
of Fine Arts Courts, which it is confidently anticipated will be in 
all respects worthily representative of British contemporary art. 
It roa therefore now be stated that, as regards its extent, the 
British section at the Brussels Exhibition will leave little to be 
desired. It will be much smaller than the French section, which 
has had the advantage of a very large Government grant ; on the 
other hand, it will be far more extensive than that of any other 
foreign country. Mr. Dredge cannot claim for the Industrial 
Courts that they will contain exhibits of a very novel or monu- 
mental character ; but they will be filled with contributions from 
exhibitors of high standing, and distinctly representative in their 
various branches of industry. Therefore, as regards quality of 
exhibits, as well as extent of space occupied, this country will be 
well represented. It is evident that this result could not have 
been obtained without united and continuous efforts on the part 
of the British Commission, and its President, Sir Albert Kaye 
Xollit, and especially of the executive committee ; while the un- 
doubted success of the Fine Arts section is due to Sir Edward 
Poynter and the members of his sub-committee, who have laboured 
under very difficult and discouraging conditions. Mr. Dredge in 
his capacity of Executive Commissioner to the British section, 
takes the opportunity of thanking all the numerous exhibitors, 
for their universal consideration and thoughtful co-operation with 
him, and of bearing witness to the admirable spirit of friendliness 
and accord that animates them, and will continue, he doubts not, 
to do so till the end, 


Licht Rattways Act, 1897,— One of the most important 
inquiries under the above Act was held at Aberdeen during the 
past week, Two companies, viz., the Aberdeenshire Light Rail- 
ways Company and the Great North of Scotland Railway Company, 
sought powers to construct a line of railway from the village of 
Echt, which lies between the Deeside and the Donside, running for 
a distance of twelve miles up to the boundary of the City of 
Aberdeen, and afterwards continuing through the streets of that 
city, and joining the various railways and docks, The Commis- 
sioners were the Earl of Jersey, K.C.M.G., Mr. A. R. Fitzgerald, 
barrister-at-law, and Colonel Boughey, ©.E, There was con- 
siderable legal talent engaged, viz., for the Aberdeenshire Light 
tailways Company, Mr, Alexander Ure, M.P., for the Great 
North of Scotland Railway Company, Mr. J. B. Balfour, Q.C., 
M.P., whilst the Corporation of Aberdeen, who were opposed to 
both schemes, so far as the works came within the city boundary, 
were represented by the Solicitor-General for Scotland, Mr. Scott 
Dickson, Q.C. Much interest was manifested in the inquiry, the 
court being crowded. The proposals of both companies were of 
such a nature as regards the portions within the city boundaries, 
that the Corporation of Aberdeen strongly opposed the schemes, 
and the following witnesses were retained to give evidence on their 
behalf, viz., the burgh surveyor, Mr. William Dyack, C.E.; 
Mr. William Crouch, C.E., Glasgow; Mr. J. Cartwright, 
M. Inst. C.E., F.S.I., of Bury. During the inquiry both pro- 
moters, seeing the determined opposition of the Corporation, 
dropped that portion of their scheme within the city boundaries, 
and the Corporation witnesses were therefore not called. The 
Aberdeenshire Light Railways Company’s case was heard first. 
During the inquiry, however, overtures were made and arrange- 
ments come to, whereby the Aberdeenshire Light Railways Com- 
pany ultimately withdrew their scheme, so that the only scheme 
to be considered by the Commissioners was that of the (ireat 
North of Scotland Railway Company, minus the portion within 
the City of Aberdeen. The engineering points of the scheme 
before the Commissioners were, that the railway from Echt to the 
city boundary was about twelve miles in length, 4ft. 84in. gauge, 
steepest gradient 1 in 50, quickest curve two furlongs, average 
cost £4413 per mile, to be constructed in great part through 
private land, crossing twelve public roads, two of which to be 
spanned by bridges, and the others crossed on the level. The 
chairman intimated that the Commissioners would recommend the 
Board of Trade to issue an Order to the Great North of Scotland 
Railway Company, subject to the readjustment of certain clauses 





to meet the objections of one or two landowners, 
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RAILWAY MATTERS. 
Mr. R. P. Exuis, district goods manager at the Bishops- 
t Station, having been appointed assistant superintendent of 
fh i ‘reat Eastern Railway, Mr. J. Farrow has been appointed to 
pono him, The alteration will take place on and from the 15th 
inst. 


Tue passenger traflic on the Burma State Railway has 
during the past month, especially on the Mandalay and Sittang 
sections, been enormous, and as yet shows no signs of abating, says 
the Ranyoon Gazette. It is as much as the railway can do to provide 
sufficient rolling stock, and in several instances cattle trucks and 
goods wagons have had to be used. 


From Cuttack to the Barang terminus of the East 
Coast Railway, India, a distance of seven miles, a temporary line 
is being laid, and save for the Godaveri, where a steam ferry is 
lying, the line is open to Bezwada, south of the Kistna, According 
PT radian Engineering some twenty miles on the Bezwada-Madras 
section have been completed, and a mile of rail is being laid daily, 


In reply to a question raised in the House of Commons 
last Thursday with regard to the Uganda Railway, Mr. Curzon 
said that the rails were laid, but traffic was not as yet opened up 
to the 45th mile. The line has been staked out to the 80th mile, 
and the general alignment is fixed for nearly 400 miles. There has 
been a good deal of ill-health among the labourers and staff, and 
an exceptionally wet season has also been experienced. But these 
difficulties are now being surmounted. When completed the line 
will be over 670 miles in length. 


Tue Select Committee of the House of Commons, 
sresided over by Mr. Woodall, gave its decision with respect to 
the schemes proposed in the City and West End Railway Bill 
and the Brompton and Piccadilly-circus Railway Bill last week. 
Both Bills contain proposals for the construction of under- 
ground electric railways—in the one case, from Cannon-street, in 
the City, to Hammersmith, with frequent stations; and, in the 
other case, from Piccadilly-cireus by way of Piccadilly and Hyde 
Park-corner, to Brompton-road. The committee now decided that 
the preamble of the Brompton and Piccadilly-circus Bill was 
proved, and they rejected the City and West End Bill. It is 
generally considered that the City and West End scheme was 
largely over-capitalised, 


Tur through services from the North connecting with 
the Chatham and Dover Company’s continental services will be 
extended next month by the addition of a through service from 
Liverpool, Manchester, Birmingham, &c., to Queenborough Pier, 
where passengers will join the night mail boats to Holland and 
The times of departure will be:—From Liverpool, 


Germany. ul b _ La 
45 p.m.; Manchester, 4.15 p.m.; Birmingham, 5.45 p.m., 
passengers reaching Berlin the next evening at 7 It is 


claimed that there will be a saving of 54 hours from Liverpool, 
44 hours from Manchester, and 45 hours from Birmingham, in 
the journey to Berlin, as compared with any other route. 
Passengers from Germany, &c., will be accommodated with a car 
at Queenborough Pier, on the arrival of the night steamers, to 
convey them through to Birmingham, Liverpool, and Manchester. 


A site for the necessary generating station to provide 
the proposed Brompton and Piccadilly-circus underground electric 
line with its motive power has been selected at Chelsea Creek, 
where all coal and other necessary material can be shipped direct 
on to the property, and, being amongst the gas works, iron works, 
and other industries, it avoids opposition on the ground of injury 
to adjoining properties. The electric power will be carried by 
cables laid in pipes under the streets, and interference with the 
main roads has been, as far as practicable, avoided. The railway 
will be throughout in the London clay, and, excepting at stations, 
will be constructed by two iron tunnels, each 11ft. din. internal 
diameter, built side by side, and practically at the same level. 
The stations will be constructed in two tunnels, each 21ft. internal 
diameter, and the platforms, 11ft. in width, will be built in these 
tunnels, Just outside each of the terminal stations the two 
station tunnels will merge into one tunnel 25ft. diameter, to allow 
of crossover roads being laid for the access from the up to the 
down line. 

A puBLic inquiry respecting a proposed light railway 
from the Mound to Dornoch was held in the County Buildings, 
Dornoch recently; the Earl of Jersey presided, and he was 
assisted by Colonel Boughey and Mr, Bret Ince, secretary to the 
Commission. The object of the promoters is to connect the fishing 
village of Embo and the burgh of Dornoch and the important sur- 
rounding agricultural area with the main Highland line at the 
Mound. The distance was rather more than seven miles, Mr. 
Argo then led evidence to show that the proposed line was properly 
laid out, and there was complete unanimity in the district as to 
the necessity and desirability of its construction, all but one 
gentleman, a shooting tenant, having assented to the proposal. 
Mr. M’Lean, factor for the Duke of Sutherland, said the Duke of 
Sutherland strongly approved of the scheme, and was one of the 
promoters, He had intimated his willingness to subscribe £5000, 
and given the whole of the land free. The line from end to end 
would pass through his Grace’s property, and it did not matter 
how much, it would all be given over free. 


Tue Corporation of London, on the advice of their 
Local Government and Taxation Committee, have decided to 
oppose the City and West-end Railway Bills says the Times, The 
former of these has already been rejected by the Select Commitiee 
of the House of Commons. In regard to the Great Northern and 
City Railway Company’s Bill, the company were authorised by 
their Act of 1892 to make an underground railway from Finsbury- 
park to Finsbury-pavement. The line was to be worked by 
electricity or some other mechanical means, to be constructed in 
two distinct tubes of iron or metal, and no goods were to be 
carried. By the present Bill the company proposed to use steam 
power, to carry goods, and to alter the construction of the line to 
brick. These were distinct breaches of the terms on which the 
Corporation consented to the line in 1892. The use of steam 
power and the carriage of goods totally altered the character of 
the line, and greatly increased the risk of damage to property and 
of incommoding the traffic. The Corporation had, therefore, 
determined to oppose the Bill in the public interest. 


AccorpinG to the British Vice-Consul at Kansas City, 
the work of construction on the Kansas City, Pittsburg, and Gulf 
Railway, has pushed steadily throughout last year. At the begin- 
ning of 1896, out of a total leagth of 767 miles, 318 miles, or 41°46 
per cent., were in operation ; at the close, 520 miles, or 67°5 per 
cent., and including that part of the line not in operation, a total 
of 260 miles were laid during the year. The season has demon- 
strated irrefutably the necessity for Port Arthur, as the harbour 
facilities both at Galveston and New Orleans have shown themselves 
to be inadequate for the traffic; lines leading into both ports 
having been more or less blocked by the corn movement during 
the last four or five months, A matter that it might be well for 
English importers not to overlook, is the fact that the north and 
south railways of the West are at times embarrassed to provide 
freights north bound, with which to fill the empty wagons which 
have been hauled south loaded with grain, and if English im- 
porters, doing business in the northern parts of the United States, 
Would look more fully into the matter, they would be able to have 
their goods delivered at much lower freight rates if they were 
shipped by way of New Orleans, Port Arthur, or Galveston, than 
by way of New York, or any of the Eastern or Southern Atlantic 
ports, The time required for transportation by water from Liver- 
pool or Manchester to these ports would be perhaps a few days 





NOTES AND MEMORANDA, 


Ir has been found that acetone is a good solvent for 
acetylene, one kilogramme of acetone dissolving 300 litres of acety- 
lene under a pressure of twelve atmospheres, 


Tue Greenock Harbour Trust returns for 1895 show an 
arrival of 216 vessels, representing 199,960 register tons, while 
last year only 181 vessels, equal to 171,007 tons, arrived from 
foreign ports, 


A COMPETITION is being inaugurated by the Reale 
Instituto Lombardo for experiments confirming Maxwell’s theory 
of dielectric stresses. A prize of 1200 lire is offered, and the com- 
petition is open to all nationalities, 


Some remarkable performances in the matter of drilling 
steel are said to have been accomplished in the United States with 
drills in the bodies of which have been inserted tubes conveying oil 
under pressure to the point. With such adrilla hole fin, in diameter 
has been drilled through steel to a depth of 12in. in tifteen minutes. 
The speed of rotation was 1000 turns per minute, and the oil was 
supplied at the rate of two gallons per minute. 


From the returns compiled by Lloyd’s Register of 
Shipping, it appears that, excluding warships, there were 
128 vessels of 828,481 tons gross under construction in the United 
Kingdom at the close of the quarter ended March 31st last. These 
figures compare favourably with those of the corresponding 
period in 1896, when 400 vessels of a gross tonnage of 796,264 
were in hand. The present returns are the highest which have 
been received since March 1892. 


THE number of warships under construction in the 
United Kingdom on March 31st last was 95, of a gross tonnage of 
535,455. Of this number 67 were being built for the British Navy, 
and included 8 first-class battleships, 8 first-class protected cruisers, 
5 second-class protected cruisers, 7 third-class protected cruisers, 
and 39 torpedo boat destroyers. All the destroyers were being 
built in private yards, while the Royal Dockyards had exactly one- 
half of the larger craft in hand, For foreign navies the private 
yards were engaged upon 28 vessels, 


A MATHEMATICAL investigation of a proposed new form 
of submarine cable was laid before the members of the Physical 
Society at their meeting on the 9th inst., by Mr. W. A. Price. 
The case of the cable is considered of two concentric conductors, 
interrupted alternately at different points throughout the whole 
length. Inthe mathematical treatment, the cable is supposed to 
be laid in a circular path, and successive charges of electricity are 
supposed to be applied at some point at the extremity of a diameter 
of the circle. Expressions are given for the amplitude of the 
periodic charges arriving at a point diametrically opposite to the 
first ; and for the reduction in amplitude, throughout the whole 
length of the cable, of an applied E.M.I’, The theory indicates 
that under no circumstances can the ‘‘speed” of a cable of the 
proposed form be greater than the ‘‘speed ” of a cable of ordinary 
type. The author has experimented upon an artificial cable con- 
nected up to represent the proposed form. The definition of 
signals is considerably better than that obtained through an arti- 
ficial cable of analogous ‘‘ weight,” and ‘‘length” connected up in the 
ordinary way. Within certain limits the definition continues to 
improve as the number of sections, or sub-divisions, of the cable 
is increased. 


A PAPER, communicated by Prof. W. B. Morton, was 
read at the last meeting of the Physical Society, on ‘‘ The Effect 
of Capacity on Stationary Electrical Wavesin Wires.” The author 
investigates the effect produced when a condenser is inserted at a 
point in the secondary circuit of the apparatus used by Blondlot 
for obtaining stationary electrical waves in wires. The positions 
of successive nodes are determined in the usual way, by a bridge 
with a vacuum-tube indicator. When two opposite points of the 
parallel secondary wires are joined to the plates of a small air- 
condenser, the nodes approach the condenser on either side. The 
amount of the displacement of the nodes—that is to say, the 
extent of the shortening of the apparent half wave length—depends 
upon the position of the capacity along the wires. The effect is 
nil when the condenser is at a node ; and a maximum when it is 
midway between two nodes. The state of affairs at a point of the 
circuit is obtained by summation of a series of separate disturb- 
ances due to the different direct and reflected trains. In obtaining 
a formula for the conditions of resonance, with which to compare 
the observations, the author adopts a method from Heaviside. It 
connects the frequency of oscillation with the position and 
capacity of the condenser, 


Art the last meeting of the Physical Society, Mr. T. A. 
Garrett read a paper giving the results of experiments which he 
and Mr. Lucas have carried out upon telephones with nickel 
magnets. A magnetised nickel rod is wound with insulated wire, 
and is then fixed vertically by a clamp at its lower end, A wooden 
diaphragm is rigidly attached to the top of the rod, in a horizontal 
plane, the rod just passing through the middle of the diaphragm, 
where it is fixed with sealing wax, while the diaphragm is entirely 
supported by the nickel rod. On speaking against the top of the 
diaphragm, variations of longitudinal pressure, and consequently 
of magnetisation, are produced in the nickel ; and corresponding 
undulatory currents are induced in the surrounding coil. The 
nickel wire is sometimes magnetised by stroking it with a magnet, 
and sometimes by passing a current through the coil. A diaphragm 
of pine wood gives better results than a metallic plate. The 
instrument does not work well as a ‘‘ receiver ;” an ordinary tele- 
phone is used for this latter purpose. The results obtained with a 
weakly-magnetised nickel rod are much better than those with a 
strongly-magnetised steel rod, indicating that the undulatory 
currents are due rather to magnetic variations arising from 
a of stress than to the relative motions of the magnet 
and coil. 


Letters patent have recently been granted to Mr. H. 
Maxim for improvements in processes and apparatus for reducing 
metals from their ores, and for obtaining carbides, acetylene, 
cyanogen, cyanides, nitrides, and for fixing nitrogen. The 
principle involved is that of subjecting the materials to be treated 
to the action of a gaseous heating medium, which derives its heat 
from ordinary combustion and the heat of electrical energy. If 
desirable, the electrical superheater can be made to revolve. The 
primary heater is a circular flue fixed in a furnace heated by the 
combustion of solid or gaseous fuel. Leaving this furnace, the 
heated reaction gases pass through the electrical superheater, which 
consists of two vertical chambers, packed with carbon blocks, fire- 
clay, or other suitable materials. These are heated to a very high 
temperature by the passage of the electric current introduced 
through poles at the top and bottom of the heater. The re- 
action gases passing over the same are heated to the required 
temperature, and are ready to pass to the small furnace of the 
blast furnace type which forms part of the plant. These heated 
gases are introduced through a tuyere at the bottom of the furnace, 
into the top of which the material to be acted on is fed, through a 
hopper and worm. Any excess of the reaction gas and the gaseous 
products of the reaction escape by a pipe to a holder, and when of 
a suitable character are drawn from thence as gaseous fuel for the 
primary heater. The blast furnace is charged with lime, carbon 
and potash, magnesium, &c., according to the desired product, 
The reaction gases are also varied accordingly. Thus, to make 
illuminating gas and carbide, steam and hydrogen or a hydro- 
carbon are used, the oxygen of the steam forming CO, and the 
hydrogen combining with the electrically-heated carbon to form 
acetylene. For cyanogen compounds nitrogen is employed, or, in 
conjunction with air, used to form nitrides. For treating oresa re- 
ducing gas, such as carbon monoxide, is produced. In making 
calcium carbide limestone is used, and carbon in sufficient excess to 


MISCELLANEA. 


A sTEAM engine and dynamo combination, which is said 
to be the largest of its kind yet ordered in this country, has just 
been ordered by the Manchester Corporation for the municipal 
electric power station. It consists of a continuous current multi- 
polar dynamo, to be made by the Electric Construction Company, 
coupled to a Musgrave engine of 2500 indicated horse-power. . 


Tue work for the new dock entrance of Saint Nazaire 
is going on slowly. The contract for the two dykes and the bar 
meeting their extremities have been granted to a local firm of 
engineers, Messrs. A. Monteant and Co, The work was estimated at 
£134,000, and this firm, to secure the contract, has given a reduction 
on that amount of £24,124, or 18 percent. The contract for the 
locks will probably be given out this year, and the tenders for the 
drawbridge will be received in 1899, 


THREE steel car axles have broken on the new motor 
cars of the Brooklyn Bridge within a fortnight, says an American 
contemporary. An investigation and inspection of all the axles 
on the motor cars is being made, and the result will probably be 
their replacement by heavier axles of the same make and style. 
It is evident, says the same authority, that the strains (sic) on a 
motor axle are different in character and much more severe than 
those to which an ordinary car axle is subjected, and that an 
especially great torsional strain is likely to exist at the instant of 
starting. The motor axle, therefore, should be very much heavier 
than an ordinary car axle, but how much heavier can only be 
determined by experience such as the Brooklyn Bridge cars are 
now having. It is fortunate that the accidents thus far have not 
been attended by any loss of life. 


In the United States three fly-wheel or pulley accidents 
have just been reported in one week. The most serious was at 
the blooming mill No. 2 of Edgar Thomson Steel Works, of the 
Carnegie Steel Company, at Braddock, Pa., on March 24th. The 
engineer was killed, and an assistant severely injured. It is stated 
that the governor became disarranged, and the engine commenced 
to race. The engineer got on top of the engine to repair the 
break when the wheel burst. The flying débris did a large amount 
of damage. A fragment struck a 2ft. steam pipe, breaking it, and 
caused the mill to be filled with steam. The electric light plant which 
supplied the whole works, the Carnegie library, and residences 
was demolished. The Engineering News estimates the damage to 
the electric plant at 25, dols., and to the whole works 75,000 
dols., and it is stated that the mill will have to be shut down six 
weeks for repairs, 


THE London County Council’s report on the teaching 
of chemistry, drawn up by a special sub-committee of its Technical 
Education Board, is destined to mark, says the Imperial Institute 
Journal, an era in the technical education movement in this 
country. The chief conclusions arrived at, based on the evidence 
of witnesses thoroughly familiar with the methods now employed 
and the results obtained, both in this country and in Germany, are 
as follows :—(1) The teaching of chemistry in schools should be 
solely of an educational character, and have no reference to 
practical—i.e., technical—application in later life. (2) Chemistry, 
pure and simple, is a most valuable means of education, and 
requires to be largely imparted by means of laboratory work. 
(3) The too frequent examination of young students gives rise to 
serious evils. (4) The preparation of the technological chemist 
should extend over several years; it should be of university 
standard, and embrace original research. 


Ir is announced that the preliminary arrangements are 
now completed for laying across the English Channel two additional 
telephone cables. The first cable will be laid shortly by the 
English cable ship Monarch, the second being laid by the French 
Government, for whom it has been constructed in France. The 
cables will leave the English side of the Channel about three miles 
to the west of Dover. There are two circuits in each wire ; so that, 
with the cable already laid, there will be six wires available for 
public use instead of two, as at present, which are in constant use. 
When the additional cables are duly installed, it is stated that 
facilities for international telephoning will be given to the large 
commercial centres in both Potent and France, instead of 
confining them to London and Paris only, as at present. When 
the two new cables are laid, there will be in all about thirty-four 
wires across the English Channel between St. Margaret’s, Dover, 
on the east, and Beachy Head on the west. 





THe Peninsular and Oriental Company intend to 
oe their landing arrangements at Garden Reach, Calcutta, 
and have determined to extend their jetties 30ft. into deep water, 
so that they can land and embark their passengers, as formerly, 
at any state of the tide in comfort, says an Indian contemporary. 
Steamers will be enabled to ‘‘drop up” stern first to the jetty on 
the flood tide, and this in itself will be a great convenience, as it 
will do away with delays. At present, when embarking, it 
frequently happens that steamers have to leave the Calcutta jetties 
at 5.30 or 6 a.m., which is a most unsuitable time, and this is due 
to the fact that steamers must get over the shoal off Hastings 
before the tide falls too low. Lying at the Peninsular and Oriental 
jetty, they will be able to leave a couple of hours later. It is also 
frequently the case that steamers arrive in the evening just too 
late to get up to the town jetties, but they could in slmost every 
instance get alongside the Garden Reach jetty. 


Accorpine to the Japanese papers, shipowners in 
Japan are experiencing difficulties with their Government over the 
design of the vessels they have built to qualify for the bounty. 
It seems, says Fairplay, that in order to prevent the bounties for 
encouraging shipbuilding and navigation assuming undue propor- 
tions, the Japanese Government have issued special regulations in 
connection with the vessels qualified to receive a bounty. The 
Japanese shipbuilders are greatly dissatisfied with these regula- 
tions, as they practically cancel the privileges offered by the new 
law. The Government estimated that during the next fiscal year 
35 vessels would claim bounties amounting to about 1,700,000 yen ; 
but it is stated that under the Construction Regulations no steamer 
at present in Japan is qualified for a bounty. The Japan Mail, 
in an article on this subject, states that ‘‘ according to the present 
system, the so-called ‘ Law for the Encouragement of Navigation 
and Shipbuilding’ is likely to prove, in practice, a law for the 
discouragement of both.” 


In furtherance of the movement for the reform of the 
patent laws initiated by the Manchester Chamber of Commerce, a 
a deputation waited upon Mr. Ritchie, the President of the 
Board of Trade, on Thursday last. The bodies represented on the 
deputation included the following :—Belfast Chamber of Commerce, 
Mr. Arnold Foster, M.P. ; the Bleachers’ Association, Mr. Frank 
Hardcastle ; Lancashire Calico Printers’ Association, Mr. Neville 
Cleg, and Mr. Lennox Lee; Manchester Association of Engineers, 
Sir W. H. Bailey ; Manchester Chamber of Commerce, Mr. W. H. 
Holland (president), Mr. Le Neve Foster, Mr. Ivan Levinstein, Mr. 
H. Grimshaw, and Mr. Helm (secretary); Bradford Chamber of 
Commerce, Mr. Harrison (president); Macclesfield Chamber ot 
Commerce, Mr. Cameron (president). The deputation sought to 
show the enormous injury inflicted upon British industries by the 
ineffective character of Section 22 of the Patents, &c., Act. This 
section is designed to ensure the granting of licences to the public 
by patentees, and the deputation demonstrated that, owing to its 
vagueness of language, a rigid and highly lucrative monopoly is 
unintentionally conferred upon foreign—and in particular German 
—holders of British patents, at the cost of the complete suppression 
of certain branches of manufacture in this country. Owing to the 
absence of Mr. Ritchie through indisposition, the deputation was 








longer, but that would be easily balanced by the difference in 
transportation charges, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


—GEROLD AND Co., Vienna. 

CHINA.— <eLLy AND WALSH, Lrp., Shanghai and Hong Kong. 
FRANCE.—BoyvEAU AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 


AUSTRIA. 


INDIA.—A. J. ComBripGE AND Co., Esplanade-road, and Railway Book- 


stalls, Bombay. 
Y.—LoESCHER AND Co., 307, Corso Rome. 
Bocca Freres, Turia. 
JAPAN.—KELLY AND Watsu, Lrp., Yokohuma. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
s AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
iy R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 


ITAL 


J. C. Jura anp Co., Capetown, Port Elizabeth, and Johan- 


nesburg. 


AUSTRALIA.—GoRDON AND Gorton, Queen-street, Melbourne; George- 


street, Sydney ; Queen-strect, Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland, 
Craia, J. W., Napier. 
CANADA.— MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
SuBscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KE ty anv Watsu, Lrp., Singapore. 
CEYLON.—WWAYARTNA AND Co., Colombo. 
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about motor cars and their makers in the back numbers of THE 
EncineerR. There are far too many people interested in the subject to 
give you their names here. 
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J. C.—We do not think that the publication of your letter on “ Free 
Justice” would do any good. If you read the reports of actions for 
infringement as reported in our columns, you cannot fail to perceive 
that it is usually most difficult to decide what is and what is not an 
infringement. There are, of course, cases of hardship, but your scheme 
of a criminal prosecution would certainly not mend matters. 
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DEATHS. 
On the 8th April, at 31, Crescent-road, Crouch-end, London, N., 
suddenly, Joun JACKSON, consulting engineer, aged seventy-six. 
On the 8th inst., at his residence, Christ Church House, Doncaster, 
BENJAMIN SHAW BRUNDELL, C.E., aged seventy-one years. 
On Wednesday, the 7th April, at Southport, Jonny Wuairrrer Turoop, 
milling engineer, aged fifty years. 
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NAVY BOILERS. 


Mr. Durston told the Institute of Naval Architects 
last week that he has not abandoned the use of the 
Scotch boiler in our ships of war, nor is he so wedded to 
the Belleville boiler that he is determined to use it to the 
exclusion of all other water-tube boilers. This is quite 
as it should be. The trials of the Terrible and Powerful 
mark the close of an epoch, and we may pause for a 
moment and consider our national naval position. The 
history of the naval marine boiler is not a little remark- 
able; and certain aspects of it, and particular doings, 
present puzzles which will probably never be solved. 
We have to go back a long way—to about the close of 
the American Civil War—to arrive at anything like 
a clear comprehension of the facts. At or about that 
period, Sir E. J.—then Mr.— Reed, proposed the 
construction of short, handy ships, the Minotaur 
and her class being pronounced too long and un- 
handy. But the speeds of ships vary, other things being 
equal, roughly as the square roots of theirlengths. It was 
evident that if the new short ships were to be fast, they 
must have powerful engines. Mr. Reed relied on the 
engineers to help him, and theydid. We shall not repeat 
a story which is familiar, no doubt, to many of our 
readers. In process of time Mr. Sennett was made 
Engineer-in-chief, and he began cutting down weights and 
boilers in all directions. It is now well known that he 
attempted too much; he was before his time. But the 
Admiralty had tasted blood. and nothing would allay the 
desire for more and more power, with less and less weight 
and space. The engineers of the country did what they 
could. It is now known, however, that the Admiralty 
asked for that which was really mechanically impossible, 
at least on the lines laid down. 

We come at last to one of the curiosities of marine 
engineering—we refer to the succession of mistakes made 
in designing “‘ Scotch” navy boilers of maximum power to 
be worked with forced draught. Who was responsible 
we do not know; possibly the responsibility must be 
divided among many people. The mistake lay in making 
a type of boiler which was badly adapted to working even 
with natural draught, and then applying forced draught. 
It is well enough known that a weak point about the 
Scotch boiler is the lack of facility of circulation. We 
have three furnaces discharging volumes of steam, which 
have to find their way up through a forest of tubes 
directly over them; while it is only in the wings of the 
boilers that water can find its way down again. The first 
condition to be satisfied in the Navy was that the largest 
possible quantity of coal should be burned per hour. 
Great power being needed for only short periods, great 
economy was not needed. The second condition was that 
water should be kept steadily in contact with the heating 
surface. Both these conditions were sacrificed. Four 
furnaces were put into a boiler which ought to have had 
only three, and small fiue tubes were used, when 
nothing less than 3in. in diameter ought to have been 
put in the boiler ; and these tubes were not only pitched 


cases within less than an inch of the side sheets of the com- 
bustionchamber. Shells of limited diameter were literally 
filled with heating surface, and no room was left for circula- 
tion or expansion. The combustion chambers were made 
so wide, to get in more tubes, that there was practically no 
place left in the boiler for solid water; and the grates 
were made so long that the fires reached into the com- 
bustion chambers. It is not remarkable that failure 
ensued. The boilers were bad steam generators, and the 
worse they behaved the harder the fires were forced. 
We believe that we shall have the weight of engineering 
opinion in our favour when we say that if the four- 
furnace Navy boiler had been fitted with three furnaces 
instead, the results obtained would have been in every 
way better than they were. Although the boiler would 
have had but 75 per cent. of furnace surface as compared 
with the four-furnace boiler, it might have had about 
85 per cent. of the tube surface of the latter, and space 
would still be left for circulation. The grate surface 
would be reduced in larger proportion, for the bars would 
be shortened. It will be understood, of course, that the 
diameter of the shell would be but little reduced. The 
three-furnace boilers thus made could have been 
forced; and the calorimeter or section through 
the tubes being very large, a moderate stokehold 
pressure would have sufficed for the passage of a 
large volume of air. There would be plenty of room in 
the boiler, and as a three-furnace boiler is much more 
easy to fire than one with four furnaces, the stokers 
would be spared fatigue. We have not the least doubt 
but that the three-furnace boiler of which we speak 
would have made more steam on a four hours’ run 
—and have made it with safety—than any four-fur- 
nace boiler tried in the Navy. The principles in- 
volved in the production of a successful boiler in the 
mercantile marine are perfectly comprehended and easily 
comprehensible. No marine superintendent had used, or 
thought of using, the new Navy type of boiler. If he in- 
tended to adopt forced draught, he would have been careful 
not to block up every hydraulic thoroughfare in the 
boiler. But in the Navy the insane desire to get heating 
surface without the least consideration being paid to 
circulation, led to the perpetration of gigantic mistakes. 
It was pointed out the other day to the Institution of 
Naval Architects, that the adoption of the Belleville 
boiler by Mr. Durston was not an experiment. In one 
sense this is true, and in any sense it has not been so great 
an experiment as was the introduction of forced draught 
into the Navy. Not one ship, but all our new ships, were 
fitted with closed stokeholds and fans before any one 
really knew what the result would be, and the breakdown 
of boiler after boiler was a most unexpected casualty. 
If forced draught had been tried tentatively in the 
first instance, we should not have late ships like the 
Royal Sovereign breaking down ignominiously, as a dozen 
ships had broken down before. It is indeed strange if 
no one suggested that boilers crammed full of furnaces 
and tubes, might be unable to withstand forced draught. 
Our wonder augments when we remember that the weak- 
nesses of the Scotch boiler have been known for years. 
The necessity for raising steam very slowly; the persis- 
tence with which cold water lay in the bottom of it; its 
notorious inclination to prime unless wide spaces were 
left between the nests of tubes and the shell; the need for 
plenty of room over the furnace crowns ; the objections to 
and dangers of too long a grate—all these were matters 
of common knowledge, and yet we find that knowledge 
totally disregarded, and a boiler constructed on the most 
faulty principles driven to destruction by forced 
draught. How is it that no one had the courage to lift 
up his voice and protest ? 

Another very curious thing is the bitter hostility mani- 
fested in certain quarters to the water-tube boiler in 
general and the Belleville boiler in particular. Why Mr. 
Durston should be denounced in the way he has been 
passes comprehension. We have heard people speak— 
Mr. Moss, for example—as though they regarded the 
adoption of the Belleville boiler in the British Navy as a 
personal insult. No one who has read THE ENGINEER 
with any care will, we think, accuse us of undue partiality 
for the water-tube boiler as a marine steam generator, 
while we have often lifted up our voices to ask for fair 
play for the Scotch boiler. We have just given our 
reasons for saying that the most has not been made of it 
in the Navy; but even if the most had been made of it, 
it must have been gradually superseded. The conditions 
to be fulfilled in the Navy are radically different from 
those: obtaining in the mercantile marine. It is actually 
of more importance that a boiler should get up steam 
quickly than it is that it should be able to steam for a 
fortnight without breaking down. The Institution of 
Naval Architects were told last week that steam of 601b. 
pressure could be had from cold water in fifteen minutes 
with a Belleville boiler. Even if special circulators were 
fitted to the Scotch boiler, it would be impossible to get 
60 lb. steam in less than two hours. Again, if the 
generator is likely to break down, it must be remembered 
that it is very easily repaired, a matter of immense 
importance when ships are cruising on foreign stations. 
Whether the Belleville boiler will or will not be 
superseded in the early future remains to be seen. Mr. 
Durston, indeed, regards the question with an open mind; 
but be the end what it may, few things more remarkable 
or more puzzling will be found in the history of mecha- 
nical engineering than the unreasoning onslaught which 
has been made on the Belleville boiler, an onslaught 
which seems to be based on equal ignorance of what the 
boiler can and can not do, and of the true requirements 
of the Navy. For ourselves, we hold as we have held 
from the first, that it would have been better and wiser to 
have fitted only the Powerful or the Terrible with the 
Belleville boiler, and to have acquired a year’s experience 
with it before it was put into another vessel. We also 
hold that either of these ships should now be sent, say, 
to the United States at 18,000-horse power, and the 
results noted before we spend more money on this 
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to the boiler as such as to the system of steam genera- 
tion which involves the use of a great deal of more or 
less delicate machinery in connection with the feeding, 
the firing, and prevention of smoke. We do not for a 
moment believe that the Belleville boiler is the Ultima 
Thule of boiler engineering, but we know that it is a very 
much better boiler for the British Navy than the Scotch 
boiler was as constructed and used with forced draught. 
That Mr. Howden and Messrs. Ellis and Eves have not 
had a chance given them by the Admiralty of showing 
what they could do with the Scotch boiler is, as we have 
said, much to be regretted; yet, if they have patience, it 
may be that they will yet have their turn. 


FRENCH NAVAL REFORMS. 

In alluding to a demand for an extra credit of 
80,000,000f. by the Minister of the Marine, Admiral 
Besnard, to permit of the early construction of several 
new vessels, we doubted whether these credits would be 
voted by the Chamber without a discussion taking place 
upon the methods employed by the Superior Council of 
the Marine. The expected critic has turned up in the 
ex-Minister of the Marine, M. Lockroy, who has intro- 
duced a formidable counter proposal in the shape of a 
Naval Defence Act something on the lines of that adopted 
in England. Like most other authorities, M. Lockroy 
protests strongly against the construction of a few vessels 
at a time, and moreover, urges that the Administra- 
tion has no data whatever to guide it in deciding upon 
the power, the range of action, the artillery, &c., of the 
vessels they put in hand. For example, under the plan 
of Admiral Besnard the new vessels are to have the 
following power and equipment :—A battleship to be con- 
structed at Lorient with a length of 122°15 metres, a 
beam of 20°80 metres, and a displacement of 12,050 tons. 
The engines will develope 15,500-horse power, and will 
drive three propellers, and the estimated speed is 18 knots. 
The armament will comprise four guns of 305 mm. in 
turrets, eight of 164 mm., seven others of a smaller 
calibre, eight of 100 mm., sixteen of 47 mm., eight of 
37 mm., and four torpedo tubes. The two armoured 
cruisers will each be 130 metres long and 17 metres in 
beam, and will have a displacement of 7550 tons. The 
engines, driving three propellers, will develope 17,100-horse 
power, and the maximum speed ought to be 21 knots. 
They will be equipped with eight guns of 164°7 mm., 
ten of 47 mm., six of 37 mm., and two torpedo tubes. 
The protected coast defence cruisers will be built at 
Rochefort. They will each have a length of 95 metres 
and a breadth of 12 metres, and will have a displacement 
of 2452 tons. The engines will drive two propellers, 
and will develope 8500-horse power. The estimated speed 
is 20} knots. The armament will consist of two guns 
of 138 mm., four of 100 mm., andeight of 47 mm. There 
will be besides four torpedo destroyers and nine torpedo 
boats. M. Lockroy says that the authorities have 
nothing whatever to guide them in designing these 
vessels, any more than the other ships which constitute 
the French marine. They are the outcome of indi- 
vidual idiosyncracies, and wherever one naval engineer 
attempts to improve upon the work of another in the 
course of construction the result is disastrous. So far, 
the vessels have been constructed in small lots, and the 
inefficiency of some of the types and the squandering of 
the money have been deplorable. The former Minister 
of Marine proposes to remedy all this by inducing the 
Chamber of Deputies to adopt a Naval Defence Act, 
whereby it will be possible to carry out an intelligent 
naval programme. In the first place, he will ask for a 
vote of 200,000,000f., which is practically the same as 
what is being demanded by Admiral Besnard, for the 
extra credit of 80,000,000f., added to the usual yearly 
grant, would bring the total to about this figure. The 
amount is to be voted in a lump sum, so that there will 
be no fear of the success of the programme being com- 
promised by the cutting down of annual credits, as was 
the case with the Barbey proposal. The programme is 
to be the outcome of naval strategy, that is to say, the 
ships are to be designed and built to meet a complete 
system of defence, and are to be capable of working from 
certain bases of operation. M. Lockroy has drawn up 
his programme with the idea that in the next naval 
war hostilities will be carried on outside European waters. 
This point is contested by some authorities, who hold 
that France will find it necessary to wage war in the 
enemy’s waters, where the merchant vessels may be 
destroyed. Therefore, the bases of operation should be 
near at home, whence the cruisers would have command 
of the enemy’s ports. This idea of a commercial war is 
almost general in France, and some experts believe that 
heavy battleships are practically useless. M. Lockroy 
is also in favour of a good equipment of commerce 
destroyers, for he gives special attention in his programme 
to the speed and range of action of the cruisers engaged out 
of European waters. Moreover, in the event of war, the 
cruisers would have to be relied upon solely for placing 
France in communication with the Colonies, seeing that all 
the cables are in the possession of England. They must, 
therefore, have plenty of coal capacity. This is further 
necessary in the case of a European war, owing to an in- 
sufficient base of operation. Toulon is the only port in 
the Mediterranean which can serve as a base, and even 
out of France there is no basin large enough for the 
cruisers, except Saigon, where the military equipment is 
defective, and in some respects obsolete. 

To secure a satisfactory basis of operation in European 
and Colonial waters it is necessary, in the opinion of M. 
Lockroy, to fortify and construct large and deep basins 
at Bizerta, which is essential even to the defence of Toulon, 
Diego-Suarez in the Indian Ocean, Saigon in the Chinese 
waters, New Caledonia in the Pacific, Martinique and 
Dakar in the Atlantic, while it is also proposed to have a 
port of refuge in Madagascar. Martinique requires 
special attention, says the former Minister of the Marine, 
as it is menaced by the English. Now, to obtain the 
minimum range of action, the greatest distance must be 
taken between two stations, and this is found between 





Diego-Suarez and Dakar, which are separated by 6000 
miles. All the cruisers should therefore carry enough 
coal for at least this distance, and should be able to 
store away enough ammunition which, with the quick- 
firing guns, becomes speedily exhausted. Such are the 
main lines of M. Lockroy’s programme, and he proposes 
to spend the 200,000,000f. in the following manner :— 
40,000,000f. in strengthening the forts and providing 
accommodation for the vessels; 150,000,000f. in the con- 
struction of new ships, and 10,000,000f. in the repairing of 
existing vessels; this last item will certainly provoke a 
great deal of criticism. The French Administration has 
distinguished itself so well of late years in carrying out 
useless works of improvement to old ships in order to 
keep them within the list of ‘‘ unities,” and give a delusive 
appearance of strength to the navy, that the opposition 
members in the Chamber of Deputies will have nothing 
more to do with such a system. They want the ships 
fitted out completely at first hand, and then left free from 
tampering until they become too obsolete to be of service. 
All the energies of the Marine Department should be 
centred upon the constructionof new ships. M.Lockroy, 
however, thinks that defective vessels should be made 
good, so that the fleet may be in a position to fight 
immediately, and thus preserve the country from danger 
while the new ships are building. The time occupied in 
this work is also to be greatly shortened. According 
to this authority the days are past when the arsenals 
can take eight or nine years in the construction of a 
battleship, and in future the maximum time must be 
three years for ironclads and two years for cruisers. All 
this, however, will necessitate a complete reform in 
the administration. Sucn a reform would be along and 
tedious operation, and cannot be thought of as an in- 
dispensable factor to the completion of the Lockroy pro- 
gramme. The ex-Minister of Marine therefore proposes 
that the 200,000,000f. should be voted under a special 
head, and its expenditure should be confided to a chosen 
personnel, who would be able to carry out the programme 
without interference from the bureaucratic directors. 
Whether the new programme will be adopted this year 
is open to doubt. M. Lockroy has explained his scheme 
to the Marine Commission, who will doubtless weigh it 
with all the consideration due to anything coming from 
its proposer; but as the Government is practically com- 
mitted to support Admiral Besnard’s proposition, it is 
very probable that this one will be finally adopted. 

We may take this opportunity of calling attention to 
the notice of M. Lockroy’s work, ‘“‘ Marine de la Guerre,” 
which we commence in this number, and in which we 
shall attempt to give a brief epitome of the statements 
and suggestions made by the author. 


AMERICAN LOCOMOTIVE PERFORMANCE. 

WE think that a little credit is due to us for the success 
with which we have elicited from engineers in the United 
States some fairly trustworthy information concerning 
the capabilities of the American locomotive engine. Not 
long since Mr. George S. Strong told us the story of his 
engines, and now Mr. Vauclain supplies information and 
explanations concerning the well-known compounds of his 
invention. The letters of both gentlemen abound in 
marvels, yet after we have allowed for the tendency to 
exaggeration common to all inventors, enough remains to 
deserve consideration, and to raise the question whether 
we have not after all something to learn from our pro- 
fessional brethren at the other side of the Atlantic. 

Mr. Vauclain replies to us through the pages of the 
Railroad Gazette. This is as it should be, because the 
statements concerning a Vauclain locomotive, which we 
criticised, first appeared in our contemporary’s columns 
on the 22nd of January. We need not reproduce any 
portion of our article of February 12th. It is enough to 
say that our criticisms were based largely on the assump- 
tion that a Vauclain locomotive had hauled a train of 535 
tons gross up an incline at a rate of some sixty miles an 
hour. The Railroad Gazette hastens to explain that a 
mistake has been made in its pages, and that the profile, 
showing a rising grade against the engine, is misleading. 
Instead of the line rising the whole way from Russell to 
Lake at the rate of 1 in 203, it seems that the road is 
almost level, and the last five miles are preceded by a 
falling gradient of about 1 in 150, more than a mile long. 
This would enable the train to “rush” the short rising grade 
which follows. When these things have been taken into 
consideration, it will be seen that the stated performance 
appears in a more reasonable light. When, however, we 
have conceded this we are by no means at the end of the 
matter. Indeed, Mr. Vauclain has in a manner only 
substituted one set of startling propositions for another. 
He maintains, it will be seen, that a coefficient of adhesion 
of one-fourth can be safely reckoned upon. Indeed, it 
would seem that all American locomotive bu‘lders base their 
calculations on this coefficient, and find their expectations 
realised. This means that the hauling power of the 
American engine is so far some 50 per cent. greater than 
that of the English engine. Now, seeing that steel rails 
and steel tires are the same all over the world, we have 
two alternatives before us. Either there is something in 
the American climate to explain the discrepancy, or 
English engineers have under-estimated the value of the 
coefficient of adhesion, and their engines are capable of 
hauling heavier loads than they suppose. It is a matter 
of common knowledge that in this country boiler power 
has not been much augmented, because it is taken for 
granted that the engine cannot utilise the augmented 
average effective pressure that the larger boiler would 
give. Whether this is so or not seems to us to be a 
question well worth discussion. We can understand 
that in this country we have a greater percentage of 
‘“‘ greasy” days than they have at the other side of the 
Atlantic. Still we think the matter deserves further 
investigation. Driving-wheel loads are much heavier 
now than they were some forty years ago, when the co- 
efficient was fixed at one-sixth. Before dismissing this 





part of our subject we would direct particular attention 
to the small diagram of train resistances supplied by 
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Mr. Vauclain. If Mr. Barnes is right, then the resistan, 
of a train at 80 miles an hour is only about 12h, a 
ton. At 60 miles an hour it is only 11 Jb, ih 
Baldwin Locomotive Works make it but 15 }p *s 
70 miles an hour. What it is with English train, 
on English roads at high speeds, we shall not attem r 
to say. We do not suppose that any one knows, The, 
is reason to believe that it is higher than Mr, Bames 
makes out. A train descending an incline of 1 in 109 will 
attain a speed of about 58 miles an hour, and no more, This 
represents a resistance of 22°4 lb. per ton, or double that 
given by Mr. Barnes. On the other hand, there ig algo i. 
son tobelieve that it is byno means so large as some persons 
would have us believe. For the time it must remain a, 
open question. Thus far, Mr. Vauclain, it will be seen 
replies to our criticisms under three heads. In the first 
place, the road on which the stated run was made is 
nearly a dead level; in the second place, the locomotive 
being an American engine running over an American 
railway, had plenty of adhesion; and, in the third place 
the resistance of the air, axle-boxes, and rolling, wag not 
nearly so great as we supposed. The first objection re. 
quires no further comment from us; the two last only 
serve to whet our curiosity. We may admit that Mr, 
Vaucelain is quite right, and then ask why it is that rail. 
way men in this country hold different views. 

After every allowance has been made, however, there 
remains sufficient in Mr. Vauclain’s letter to excite 
wonder. He tells us that he obtains with a nop. 
condensing engine an indicated horse-power for each 
1:25 square foot of heating surface. As he puts it, it 
appears that he holds that the boiler could go on doing 
this, not for a short spurt, but for an hour ata time. It 
is almost like going over the same ground which we 
have already travelled with Mr. Strong to criticise thig 
statement; but, in fact, it is far too}important to be 
overlooked or passed by. If it is only intended to ex. 
press what takes place for a few minutes, when the 
engine draws on the reserve of power in the boiler, Mr, 
Vauclain has only wasted time in mentioning it; but 
we are, we think, justified in regarding;it as a state. 
ment of the work which the boiler can do for con- 
siderable periods—an hour or more. Mr. Vauclain 
supplies certain figures which make this perform. 
ance much more wonderful than he thinks it ig, 
He tells us that his indicator cards show a consumption 
of 161b. of water per horse per hour; and he falls into 
the error that this is the total weight of steam used. He 
has not allowed anything for liquefaction. In point of 
fact, his engine is a very good one indeed if he can get on 
with 201b., or one-fourth more than he thinks. Indeed, 
a consumption of but 20 1b. of steam per horse per hour 
with a non-condensing compound engine is such an 
extraordinarily fine performance that it is extremely rare, 
Taking, then, his power at 1798 horses, and multiplying this 
by 20, we have 35,960 1b. as the weight of water to be 
evaporated per hour. He tells us that the coal will only 
make 5 Ib. of steam per pound. This means a consump- 
tion of 7192 lb. of coal, or considerably over 3 tons 
per hour. The boiler has 2245 square feet of heating 
surface. The rate of evaporation must have been within 
a small fraction of 16 lb. per square foot of heating 
surface per hour. This rate has been exceeded experi- 
mentally in this country, but only when the surface was 
all close to the fire. Nothing approaching it has been 
obtained when by far the larger portion of the surface 
consisted of steel tubes some 12ft. long or more. Mr. 
Vauclain cites a case in which a boiler steamed for 
42 minutes at the rate of 17 1b. of water evaporated per 
square foot of surface per hour. No English locomotive 
boiler has ever done anything like this. It is nota question 
of size, for what can be done per foot with 2000 square 
feet of surface can be done equally well with 1000 square 
feet. Indeed, better, because the tubes in the English 
engine are shorter than those in the American engine, 
and each foot of surface should therefore be more eflicient 
in the latter than in the former. We must ask Mr. Vau- 
clain to go a step further than he has already done, and 
tell us how he gets this enormous evaporation. It in- 
volves, of course, a correspondingly enormous rate of 
combustion. We do not know what the grate area is; 
but, taking it at 40ft., or twice that of an English engine 
with half the heating surface, we find that about 180]b. 
must have been burned per square foot per hour. Now, 
about the highest rate attained in this country with a 
locomotive boiler has been 150 Ib. per square foot per 
hour. But to get this rate a fan pressure of nearly 6in. 
in the stokehold has been required. It is true that the 
tubes in a torpedo boat boiler are smaller than those in 
a locomotive, and, so far, give greater resistance; but, 
on the other hand, they are only about one-half as long. 
If, now, we turn to Mr. Vauclain’s diagrams, it will be 
seen that the back pressure is very small. This means a 
large blast pipe. How, we ask, does Mr. Vauclain get 
enough draught to burn three tons of coal an hour ? 

It may be said perhaps that there is nothing in- 
explicable in the performance of the Strong or the 
Vauclain engines; they are simply very large and 
powerful locomotives, each being about equivalent to 
two English engines. This is far too shallow a way of 
looking into the matter. The performances of these 
engines are not identical with those of four English 
engines. Beyond all question both the American engines 
appear to be much more efficient hauling machines than 
any English locomotives in existence. No doubt they 
are far more expensive in fuel. The English locomotive 
is the most economical in both fuel and repairs in the 
world; but is it quite certain after all that we get the 
best value in this way? The American locomotive 
certainly has to work for its living. Is it not just 
possible that we pamper our own locomotives too much, 
and that we really do not quite know of what they are 
capable ? 
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TE very important step which has been taken by the 
Institution of Civil Engineers is one which we hope to see 
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followed by a few of the other societies. We refer to the 
decision Jately arrived at unanimously by the Council, 
that for the future, membership of that excellent body— 
the Institution of Civil Engineers—shall only be attainable 
under conditions which will place all douhis as to the 
qualification of the members out of question. Engineer- 
ing has been for too long a time regarded in a false light. 
It has been thought of, and is, we fear, still thought of, 
as one of those respectable occupations to which any man 
of ordinary capacities may devote himself without any 
special expenditure of time, brains, or money. In spite of 
the fact that the world as a whole, civilised and savage, 
undoubtedly owes more of its prosperity, perhaps of its 
happiness, to engineering than to any other profession, 
engineering has been and is still regarded as inferior, from 
every social aspect, to the professions of law, medicine, 
and arms. This is, perhaps, more true of mechanical 
than civil engineering. The civil engineer is not only in 
a position to render very evident services to the com- 
unity, but he is also permitted by the nature of his 
work to pose in no small measure as an artist, and thus 
to raise himself above the head of his mechanical 
prother, whose productions are quite disregarded by the 
artistic world. 

The reason, we venture to think, that our profession has 
been unable up to the present time to take the position 
which is avowedly its right is not far to seek. It is partly 
the fault of the dictionary. The title engineer is far 
too broadly and indiscriminately used. It is evidently 
absurd to suppose that to the general public the term 
engineer implies of necessity any measure whatever of 
respectability. Has not the general public to send, only 
too frequently, for its hot water and sanitary engineer ? 
Does it not place but indifferent dependence on the 
veracity of that individual who comes smelling of linseed 
oil and besmeared with red lead and putty, and is hight 
the gas engineer? Is it not carried from its highly 
respectable suburban residence to its equally respectable 
city address by a machine controlled by a black-faced 
individual in a greasy cap, also called an engineer ; are not 
its electric supplies produced, its factories driven, its waters 
pumped, its ships propelled, its roads rolled, by engineers ? 
The public is not discriminating; to it, all men called 
engineers belong to the same class of hard-handed and 
coal-begrimed mechanics. If by chance it may be forced 
to differentiate between a Stephenson or a Watt, and 
an engine-driver or a gasfitter, it leaves the class name 
attached to the inferior personality, and calls the superior, 
a transcendent genius, an inventor, the pioneer! Evidently 
the engineer owes his invidious position partly to a bad 
name. Then it must be confessed that engineering is a 
profession in which it is easy to rise from a very indifferent 
status to a comparatively good one. If we omit merchants 
rom the category, in no other profession will there be 
found so many men of eminence who have risen from 
the ranks. Church, law, medicine, arms—all demand an 
initial outlay of time and money; but an engineer may 
have no beginnings, no antecedents, and still prosperity 
and affluence are within the possibilities of his attain- 
ments. We are naturally proud of our great engineers. 
To us, to all men, their humble beginnings are, if not 
entirely forgotten, only a point in their favour; but they 
were not engineers, and did not call themselves engineers, 
till they had proved themselves worthy of the name. 
But in their days there was little known, and to 
gain success it was necessary to be a true investigator— 
the time when the top was reserved for a few, when 
there was an actual top, and before eminence was a table- 
land of large extent, as now-a-days. 

Then there are our machinery manufacturers. They 
all call themselves engineers. Some of them have every 
right to the name—men who have honestly worked to 
improve mechanical productions, and have done their 
own thinking. But how many of them never think for 
themselves at all, except about the pounds, shillings, and 
pence? How many have ohly the remotest notion of 
mechanical laws ? How many do not understand, even 
in a small measure, the crafts the workmen they pay 
and manage are set to perform? We cannot take the 
name from these undeserving ones, and we cannot make 
distinction between the thinker and the maker as between 
author and publisher, for the name engineer is one which 
any man is at liberty to apply to himself, because it is 
not a title protected by any professional etiquette, or by 
a Royal Charter. 

What is really wanted is that the profession of engi- 
neering should be put on a par with other professions, 
that it should be given its charter and the power to up- 
hold the privileges of that charter. Now, the Institu- 
tion of Civil Engineers is moving in the right direction. 
Mr. Wolfe Barry has for a long time past urged the neces- 
sity of making the fact of membership in the Insti- 
tution, which already possesses its charter, a guarantee 
of a good general and technical education; and a 
determined and very important step is now being 
taken. To gain admission, it will for the future 
be necessary to pass an examination set by the 
Institution, or to produce some valuable piece of 
work, Entrance by examination at once puts the title 
C.E. on a par with M.D. or B.A., or any other degree, 
whilst entrance given as an honorary distinction will be 
equivalent to the honorary degrees granted by the 
Universities. This, we think all our readers will admit, 
18 an excellent thing. He who for the future can write 
C.E. after his name will be understood to be a person as 
competent to practice civil engineering as capably as a 
physician does medicine or a solicitor the law. The 
{nstitution has always held a highly honoured position, 
and, as a far older society than the Institution of 
Mechanical Engineers, it has evidently the right to lead 
the way; but we hope to see the younger society following 
In its footsteps, and starting also some form of entrance 
examination which shall prove the ability of its 
members. Examinations have their drawbacks, we 
admit, but until some better method of testing know- 
ledge has been devised to replace them we must be con- 
tent to abide by their rather questionable decision. 








However, when properly coupled with the guarantee of a 
thorough training, they are valuable; it will, however, be of 
more importance that this thorough training is insisted 
on before entrance to the learned institutions is allowed 
than mere success in an examination. 

In conclusion, let us say that the decision of the 
Institution of Civil Engineers is one on which we heartily 
congratulate it, and one which we quite believe 
will do much to improve the position of engineers and to 
further the science of engineering. 
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RAIN MAKING, 


In our correspondence columns we publish this week a 
letter from Australia which touches on a matter of such 
interest that perhaps a few words on the subject will not be 
out of place. Our correspondent asks for some information 
about the methods of producing rain. As most of our 
readers will know, several plans have been suggested and 
tried for doing this at a desired time and place, and two or 
three patents have actually been granted, we believe only in 
the United States, that fairyland of invention, for certain of 
these systems. The best known method is that originally 
suggested by Powers, of Chicago, in 1870, which depends on 
the “concussion theory.’’ It has been observed that soon after 
battles or bombardments in which ordnance has taken part, 
heavy rains frequently occur, and the theory is that the concus- 
sion of the firing collects the minute particles of moisture that 
floatin the airintosufficiently large dropstofallasrain. Power’s 
system, which was, by the way, patented in 1880 by another 
American, General Ruggles, has been more extensively tried 
than any other, and it can only be said of it that it has been 
found wanting, although not entirely without success. The 
plan followed, it is as well to remark, has been to fire 
balloons containing explosive gas in the cloud region. 
Another Chicago man is responsible for a system which 
recommends itself as being scientific in principle and com- 
prehensible in action. Mr. Gathman fires shell containing 
liquefied carbonic acid gas to a height of some 600ft. or 
700ft., and then explodes them. The suddenly expanding 
gas produced very rapidly cools a large area in the atmo- 
sphere and condenses a cloud which may descend as rain, 
either where it is wanted, or, more probably, just where it 
will prove objectionable. Another plan to which the Pennsyl- 
vanian meteorologist Espy devoted attention over fifty years 
ago seems to begin at the wrong end, but is, perhaps, better 
supported by experiment than other systems. It consists in 
making an immense fire, burning a forest or a prairie, or some- 
thing of that sort. The ascending column of air produced 
by it induces a current around it and carries a great quantity 
of air to a great height rapidly, where the pressure being 
reduced, it cools down considerably and condenses any 
moisture it may meet. It will be seen that this plan turns 
on practically the same principle as that of Gathman’s 
method, which really seems to be the best, from all points 
of view, and one which might be easily fully experimented 
on and proved or disproved. Several other plans have been 
suggested, information on which possibly some of our readers 
will be able to afford. 


COPPER MINING AND ENGINEERING. 

Tue results of the working of the great copper companies 
are of importance to engineers, especially to electrical engi- 
neers, and the statement of the experience of the Tharsis 
mines bears on the question of the cost both of production 
and supply. In the past year that great mining company 
produced at all its mines 557,577 tons of mineral, which was 
54,906 tons less than at the same mines in the previous year. 
The production of copper itself at the mines was also con- 
siderably less. The dry weather caused a considerable reduc- 
tion in the production of precipitate, and thus there was a 
lessened export, and a smaller production of refined copper 
at the works, the quantity made being 1875 tons less than in 
the previous year. Thus, though the price of copper last 
year was higher than in the year before, the gross profits 
of the Tharsis Company were £283,009, as against £301,711 
in the year 1895. It is worth notice that since the com- 
mencement of its operations in 1868, the actual gross profits 
of the company have exceeded £8,000,000; and the total 
dividends paid have exceeded 543 per cent. for the thirty 
years, or have averaged over 18 per cent. per annum. Of 
course it has to be borne in mind that these mines are 
favourably situated, and that they have the benefit of labour 
that must be looked upon as cheap relatively; and thus it is 
that there has been that vast return in the face of very con- 
siderable variations in the prices of copper and of sulphur. 
It would seem that at least for a large part of the current 
year the prices of copper are likely to be higher than they 
were last year, for over nearly four months the average has 
been above that of the corresponding period, and there are 
as yet no strong signs of any great increase in the production 
in Europe, whilst there are indications that there will be a 
fuller local consumption of that part of the output which is 
raised in the United States. But whether the price may 
fluctuate much, it seems probable that the consumption of 
copper is enlarging, and especially of that part which meets 
the demand for destructive consumption, whilst there is in 
the activity of trade generally signs that at least the large 
use that has for some time prevailed will for the immediate 
future continue. 


THREE MONTHS OF BRITISH TRADE. 


Tue Board of Trade returns for the first quarter of the 
year disclose a revival in March which largely compensates 
for the shrinkage in the earlier period. For example, the 
exports for the three months reached a total of £59,298,187, 
which marks a decrease of £2,002,022; but the total for 
March, £21,647,269, shows an increase of £1,197,646. The 
imports from foreign countries exhibit an improvement both 
on the month and the quarter—the value on the month 
being £40,655,114, and on the quarter £117,833,863, these 
figures being respectively £2,888,364 and £5,516,521 higher 
than for the similar periods of last year. On the month’s 
exports there is an increase in all articles except yarns and 
textile fabrics, which have fallen by £265,805, and articles of 
apparel and personal use, which have fallen £39,637. For 
the three months the decrease in yarns and textile fabrics 

2,950,039, and in apparel and articles of personal use the 
shrinkage was £147,799; while under the class, ‘all other 
articles, either manufactured and partly manufactured,” the 
fall was £394,578. The greatest increase in the quarter was 
in machinery and millwork, which had advanced by £498,231, 
of which no less than £320,800 was during the last month. 
It is noteworthy that the English manufacturers most 
affected by the McKinley tariff have largely increased their 





business with the United States, the advance, of course, 
being owing to the very natural desire to get as much as 
possible into New York before the higher duties come into 
operation. If the Act is made retrospective, and the duties 
are enforced from April 1st, the shipments now on the high 
seas will all be subject to the new and most oppressive 
imposts. 
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Par Edouard Lockroy, Député, 
Berger-Levrault et Cie. 





La Marine de la Guerre. 
Anciens Ministre de la Marine. 
Paris: 5, Rue des Beaux-Arts. 

{First Notice. | 
In view of the importance of M. Lockroy’s book, and the 
interest with which it must be regarded in this country, 
we think it will be advisable that instead of attempting 
to review or criticise it—criticism is indeed out of the 
question—we should lay before our readers as faithful an 
epitome of its contents as we are able to embrace in the 
few columns we are in a position to devote to its con- 
sideration. As our readers know well, M. Lockroy has 
been for years past and is still the champion of naval 
re-organisation in France. They will remember also 
that he held for some time office as Ministre de la 

Marine, so that his statements are of such an authorita- 

tive nature as to demand particular attention. It is for 

these reasons that we prefer to put comment aside, and 
merely to present as true an outline as may be of 

M. Lockroy’s lengthy essay. 

The war of 1870 turned public attention in France 
away from naval matters. An opinion arose that 
the era of sea fights was over, and that the days of 
great naval battles ‘“‘had ended with Trafalgar and 
Navarino.” France and England were then the only two 
maritime Powers in the world; and as a struggle between 
them was not anticipated, France—not, perhaps, un- 
naturally—failed to see any need to increase her navy, 
or, indeed, even to maintain it as an efficient aggressive arm. 
Its fighting days she thought were practically over, and its 
only purpose was to protect her foreign stations, and to 
uphold the dignity of the French flag in strange seas. 
That any other country should create a powerful navy 
was undreamed of; or that France should at any 
time in case of war be hemmed round by foreign 
vessels ‘and slowly stifled” was deemed impossible. 
Nevertheless, a great change was taking place un- 
noticed around France. Whilst she was thinking only 
of her immediate “territorial boundaries,” the other 
great European Powers were turning towards the sea, 
and “extending their frontiers indefinitely over un- 
known continents.”* France, it is true, was not unbitten 
by the same wish to expand, but strangely enough, 
whilst she desired to colonise, she failed to see the 
necessity of maintaining an efficient navy. Moreover, 
to complicate matters, distant nations which she had 
been used to consider as barbarous were furnishing 
themselves with modern navies from English and French 
shipyards, so that in all quarters of the globe the antiquated 
ships of France came into contact with the splendid 
modern vessels of inferior Powers which France herself had 
assisted in providing. In Europe also, not only had 
England greatly increased her naval strength, but both 
Germany and Italy had sprung up as new maritime 
Powers. ‘“ These nations,”isays M. Lockroy, “ had advan- 
tages over us; they had no old navies, they were not 
hampered by old matériel and old institutions; they 
had no ancient traditions, no old-fashioned manners 
and customs, they had not the weight of centuries 
on their shoulders.” The observation does not, of 
course, apply to England; but then she ‘“ knows better 
than any nation in the world how to institute reform 
without dishonouring her traditions.’ She was not 
content merely to treble her navy, but on two or three 
occasions she had as the times demanded made broad and 
radical improvements both in matériel and administration. 

Thus, whilst other nations were rapidly progressing 
France was actually taking retrograde steps; she who 
had been the first to introduce armour now rejected it, 
and whilst all other Powers were providing themselves 
with ironclads, France constructed a wooden fleet! 
Although occupied with important changes in many 
other directions, her navy she would not reform. ‘ Ses 
revolutions, pourtant nombreuses, ont respecté la Marine. 
L’ceuvre de Richelieu et de Louis XIV. a été emportée ; 
celle de Colbert a restée debout.” But at length a time 
came when France was forced to open her eyes, see the 
danger that was around her, and seek for aremedy. A 
simple and efficient cure was believed to be at hand. She 
increased the budget. But to do this without instituting 
reform was useless. Still no change of importance in 
the form of administration which had been designed two 
centuries previously was attempted, and in consequence, 
“Selon la forte expression d’un directeur du contrdle, 
les credits etaient dépensés sans étre jamais administré.” 
In spite then of the increase in the budget, the position 
of France was in no way improved, either active or admini- 
strative. Her condition was then what it is now, and 
which it is the purpose of M. Lockroy’s book briefly to 
expose. 

For a nation situated as France is, one of two things 
is essential—she must either have a large number of 
naval stations situated in all parts of the globe, or 
possess a fleet of vessels having a very great range of 
action. Now France owns neither of these things. 
Except Saigon, “lost in the middle of Asia,” and Bizerta, 
in the Mediterranean, she has no great sheltered coaling 
stations or arsenals. Her ships too are totally unsuited 
to long voyages ; instead of the type of vessel she requires 
she has only “la fameuse flotte de bois,” which is only 
useful when the country stands in need of nothing. 
Those great vessels of which she is most proud are, says 
Admiral Vallon, “like goats tied by strings to pegs in the 
ground,” and are forced to move in narrow circles 
round central stations. As for her torpedo boats, they 
are too old, too slow, and too frequently need repair. 
The last is the most fatal defect they possess, for in time 
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of war there will be no protected yards whither they may 
run for renovation, and, moreover, all the artisans trained 
to execute repairs will be called away to join the army. 

On paper the French navy looks magnificent, but many 
of the vessels which are apparently in service condition 
are actually undergoing alteration or repair. It is the 
number of petty breakdowns which hamper the move- 
ments of the fleet in times of peace, and would jeopardise 
its very existence in times of war. It is estimated that 
under the sterner conditions which would prevail under 
the latter cireumstance, 40 per cent. of the vessels in the 
French navy would be detained from service by accidents 
unconnected with actual fighting. 

Boiler defects are the most frequent cause of detention, 
and it is no satisfaction to France that the vessels of 
other nations also suffer from this cause, for France has less 
money to devote to her navy than England or the Triple 
Alliance ; she has, therefore, fewer effective ships, and is 
under the greater necessity to keep them always in 
perfect condition. Then the design of her vessels and 
armament vary to an excessive extent, thereby intro- 
ducing all manner of complication in drill and 
stores. In fact, the only point of resemblance between 
them all is the great quantity of intricate machinery 
hidden away and accumulated in. corners, the driving 
of which alone would be sufficient to consume in a 
few weeks the whole supply of fuel carried. Further- 
more, France has been attacked by the “* superstructure 
madness !”—la folie des superstructures— from which 
other nations have escaped, and has erected on her 
* floating boxes” fortresses of sheet iron forming admir- 
able targets, and increasing the destructive effect of an 
enemy’s shot, which she has, however, in several cases 
had the wisdom to pull down almost before she has done 
putting them up. The stability of French vessels is also 
a matter which requires the closest consideration. Her 
naval architects, in the desire to produce steady platforms 
for the guns, have introduced indifferent designs, and in 
the attempt to save weight, having placed all the heavier 
armour either on or above the water-line, have endangered 
the stability of the vessels. At the same time other 
nations have seen the necessity of armouring their 
vessels in such a way as to meet the attack of high 
explosive shells, and to do this, and at the same time to 
avoid excessive weight, have built the “ redoubt” type of 
vessel, in which the armour is removed from the ends to 
reinforce the protection of the vital fighting and pro- 
pelling agents; the unprotected part is greatly subdivided, 
and an armoured deck is carried from stem tostern. Ofa 
navy which shall possess these features—now admitted 
to be essential by all the other Powers—France stands in 
need, and not until she possesses it will she be in a 
position to hold her own in case of conflict with the 
vessels of other nations. 

M. Lockroy then turns to the subject of the adminis- 
tration, which we shall consider in another issue. 


Handbook for Laying out Curves on Railways and Tramways. 
Caleulated for every possible Angle and Radius. By G. H. 
A. KréunkKE, of the Prussian Government and Board of 
Works. With one plate. London: Kegan Paul, Trench, 
Triibner, and Co., Limited, Paternoster House, Charing 
Cross-road. 1896. 


A PERUSAL of the contents of this little volume has led 
us to the conclusion that the author is far more at home 
with respect to his subject in the drawing-office than in 
the field. No English engineer or surveyor, experienced 
in laying out curves, particularly in a rough, close, and 
uneven country, would countenance the assertion that a 
6in. or 8in. theodolite, or as the author puts it in his own 
phraseclogy, a theodolite with “ a circle of 6in. to 8in., is 
handy for field use.” A 6in. theodolite by a first-class 
maker is a splendid instrument, and one who knows how 
to use it can literally “‘ do anything’ withit. It is never- 
theless too heavy for ordinary curve ranging, even in 
tolerably even ground, and as for an 8in., the idea is 
utterly inadmissible. A theodolite of this very un- 
usual size does not belong to the class of portable in- 
struments. It weighs altogether, that is, its weight to 
be carried, is about 80lb. It is, no doubt, admirably 
adapted for its proper sphere, which embraces large and 
extensive trigonometrical and geodetic surveys, but it is no 
more suited to the purpose for which the author recom- 
mends it than would be the old but excellent 36in. 
theodolites originally made for our great Indian surveys. 
The instrument described in the treatise before us is 
probably of German or French manufacture. Be that 
as it may, the terms employed are quite unfamiliar to 
Englishears. We have looked in vain in “ Stanley’s” last 
edition, and in numerous English and American text- 
books for such expressions as “limbus,” ‘‘ turntable,” 
“transom,” ‘foot screw,” ‘“‘ head circle,” and others. 
We would suggest also that, instead of having recourse to 
tedious calculations for the very doubtful detection of 
errors which ‘‘ can only arise in very old and worn-out 
instruments,” a preferable and more certain plan would 
be to purchase a new instrument from a maker of repute, 
and pay a good price for it. The theodolite for such 
field work as Mr. Kroéhnke treats of, is par excellence the 
modern up-to-date 5in. transit theodolite. 

The author has chosen ‘exclusively the methods of 
determining curves by tangents and verifying tangents,” 
that is, by measurements first calculated and then trans- 
ferred tothe ground. The former operation is susceptible 
of complete accuracy, as witnessed by the 130 pages, or 
about three-fourths of the contents of the volume 
devoted to the ‘ Tables.” But, with respect to the latter, 
the accuracy is at least doubtful. Indeed, having regard 
to the great length of some of the chords, ordinates, and 
absciss given in the ‘‘ Tables,” we have no hesitation in 
stating that, except in very level and favourable ground, 
even approximate accuracy is unattainable. Those who 
have had experience in laying out railway curves in diffi- 
cult ground at home, and also in the still more arduous 
districts of a natural conglomeration of mountain, jungle, 
river, and lake, are well aware that in nine cases out of 


ten the mere ranging of the tangent or other lines re- 
quired for the setting out of a curve is impracticable, 
and their subsequent measurement an impossibility. The 
author appears to assume the very data which sometimes 
nearly drive the engineer wild in his attempts to obtain. 
To those who use the method of ranging out curves 
adopted in Mr. Kréhnke’s treatise, the ‘‘ Tables” are not 
only valuable, but almost necessary, where there are such 
a number of calculations. ‘Table I.” seems to be 
rather incomplete, as the author admits that the values 
for the lengths of the tangents recorded therein are only 
true for the radius 1000.” To obtain the actual value for 
curves of a radius different from that standard dimension, 
a troublesome and subsidiary calculation is required. 
‘‘The value found in the table must be multiplied by 
the radius fixed for the curve and divided by 1000. The 
table only gives those values from 10 to 10 minutes of 
the centre angle. We must reckon the intermediate 
values by division between the values oneach side.” We 
dissent altogether from the statement that the method 
in the treatise ‘is the best, and the one alone applicable 
in most cases,” and shall briefly describe a method which, 
in our opinion, is much superior to that exclusively 
adopted in the volume before us. 

The elegant, accurate, and simple method of ranging 
railway curves by means of tangential angles, is usually 
ascribed to the late Professor Rankine, though we are 
aware that others have some claims to it. The advan- 
tages of this mode are (1) that it substitutes instrumental 
precision for manual measurements ; (2) that the neces- 
sary calculations are few and simple, and can be readily 
made in the field; (3) that the values of the angles for 
the regular successive points in the curve are all multiples 
of the angle calculated for the first chain’s length; and 
(4) that the position of these successive points is to a 
great extent independent of the position of the previous 
ones. With the exception for the purpose of checking, 
the only actual measurement required is the stretching 
of the chain, usually with us 100ft. in length, from one 
stake to the other. Instead of the position of the 
stakes depending upon the intersection of two or more 
measurements, the ‘“‘lines of direction” are obtained 
with a precision peculiar to instrumental agency, to 
which the most dexterous manipulation of the chain, 
tape, and offset staff can never attain. As the ranging 
out of the curve proceeds, the angles to be laid off on the 
theodolite increase, which is favourable to a still greater 
degree of accuracy. In the measurement methods 
exactly the reverse occurs. The offsets are continually 
increasing, which is favourable to further inaccuracy. 
It should in fairness be mentioned that this evil may be 
partially reduced by running, where the ground allows, 
secondary tangents, and progressive errors, so fertile of 
trouble in all measurements, may thus be often limited to 
one-half of the curve. The advantage of being able to 
substitute angles for the measurement of distances, 
especially in a rough country, of the dimensions given 
in the “Tables,” needs no comment. Some of these 
distances, presumably to be measured, are long enough 
for the base line of a moderately-sized trigonometrical 
survey. In the text, the unit employed for explaining 
the values given in the ‘ Tables” is the metre, but it 
should be observed that the values hold good for any 
unit. The ‘‘size’—which is a vague and incorrect ex- 
pression, at any rate in English—‘of centre angle” is 
calculated for a maximum radius of 10,000 metres. A 
tramway curve of a radius of nearly six miles is something 
unknown. We would point out to the author that the 
phrase, ‘‘ to control the accuracy ” of any angle, in the 
sense of to check or verify it, does not belong to our 
language. It would not be difficult for Mr. Krébnke in 
a future edition of his carefully compiled little work to 
correct the small blemishes to which, with regret, we have 
felt ourselves bound to call the attention of our readers. 
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THE USE OF THE MEAN WATER-LINE IN 
DESIGNING THE LINES OF SHIPS.* 
By A. G. RamMacE, Member. 


THE design of the under-water body of a vessel to a given dis- 

lacement can be accomplished by an experienced man who has 
earned to associate in his mind a certain form with a certain 
coefficient of fineness, in a comparatively short time, when dealing 
with a familiar ty But even with the most experienced 
designer it is somewhat of a fluke if, on a large displacement, he 
strikes within, say 10 tons at the first trial, and, generally speak- 
ing, considerable time is expended in combining the exact cubical 
contents with the desired form. 

The following method gives something of certainty to the ‘‘ trial 
and error” process which must obtain so long as the forms of 
ships are not geometrical figures, and I have found a considerable 
saving of time to result from its use. If we divide the volume of 
displacement in cubic feet by the draught moulded, we get the 
area of the mean water-line ; and if we know where the mean 
water-line should be for a particular type of vessel, we can run in 
this line, and rapidly reduce it to the required area. It is obvious 
that the height of the mean water-line in véssels of the same 
coefficient of displacement may vary considerably, accordingly as 





* Read at the thirty-eighth session of the Institution of Naval Archi- 





tects, April 9th, 1897. 


their load-lines are finer or fuller, or their midship sections’ 
finer, and their ends consequently fuller. If we are to make'nse 
of the mean water-line, therefore, we must associate with _ 
ition a definite area of load-line, and also of midship sectioy ; 
his I have endeavoured to do by making curves from a numbe. 
of vessels, the ordinates of which represent respectively th 
coefficients of fineness of load-line, of midship section area ona 
coefficients of height above top of keel of the mean water-line : 
these being set off on ients of fi of displacement, ’ 
The height of the mean water-line is found by measurement 

from a curve of areas of water-lines. These curves revealed 
higher degree of uniformity than I at first anticipated, and the 
results will be found in the table appended. . 











“4 ‘70 | *655 | *458 39 913 “410 
“41 ‘705 | *690 “450 “0 “918 “408 
42 | °705 | °722 | "448 “él 921 “404 
43 “706 ‘750 | 446 *62 | "995 “400 
“44 ‘707 | T7 |} °*445 *63 | “928 “396 
“45 ‘709 | °790 | *444 “4 “OSL +392 
"46 ‘710 | ‘80s *442 “65 “O85 +998 
47 ‘711 | =°823 | 440 *66 | 988 “385 
"48 ‘713, | *835 439 67 | “940 +389 
49 | °715 | °848 | 488 “68 } +943 375 
50 718 | *858 434 “69 | "945 “370 
51 720 | *865 432 ‘70 } *948 "365 
2 «| «7922 :«|| «878 | °480 “71 | +950 “360 
538 “725 | °880 | +428 72 | 952 *355 
54 | 720 | +886 | -4295 7g | +955 350 
5) ‘733 "892 | 422 74 | *957 "345 
“36 ‘738 | “900 | °420 75 “959 *340 
“OT “742 | *904 | °416 76 “960 “333 
8 746 | «908 | 418 | 
In column one are the coefficients of fi of displacement, 


In column two are coefficients of load water-line area correspond. 
ing to the coefficient of fineness of displacement. In column 
three are coefficients for the area of midship section corresponding 
to the coefficient of fi and disp] t, and in column four 
are the coefficients for the height above top of keel of the mean 
water-line corresponding to a certain coefficient of fineness, |f 
we multiply the draught moulded of the vessel under considera. 
tion by the coefficient, we have the vertical position of the mean 
water-line. Having thus two water-lines, which are nearly correct 
so far as displacement is concerned, and having modified their 
shape to what we consider they ought to be, we can then sketch in 
our sections with the comforting reflection that we shall not have 
to rub them out again. A small alteration to the bilge below the 
mean water-line either in the way of addition or subtraction wil] 
suffice. Besides the saving of time effected, we have in this 
method a guarantee of the accuracy of the displacement calcula. 
tion ; indeed, the method may also be used as a rapid means of 
checking a displacement calculation. It also shows us at an early 
stage whether or not the rise of floor assumed at the midehip 
section is too great to give nice ends, 

The table is made from vessels having straight and round lines, 
and club foot section forward, and though it may not be deemed 
advisable to adhere rigidly to it, it affords a convenient starting 
point. The height of the mean water-line in sailing ships is in 
general lower than is given by the coefficients in the table, because 
for weatherliness they are given considerable rise of floor, which 
means for a certain coefficient of fineness of displacement relatively 
full ends. I am speaking of the long, full, straight-waisted, 
modern sailing vessel in particular. She is, roughly speaking, all 
midship section, and considering her as such, we can readily see 
why her mean water-line should be lower. 














EXPRESS PASSENGER ENGINE, LONDON AND 
NORTH-WESTERN RAILWAY. 

In THe ENGINEER for December 25th, 1896, will be 
found an elevation of the locomotive Princess Royal. On 
page 392 we give a section of the same engine. The first 
engine of the type was the Lady of the Lake, built in 1862. 
All the class have been successful, and done such excellent 
service, that Mr. Webb has rebuilt them, and slightly 
increased their weight and boiler power. 

Our engraving now published speaks for itself. Those who 
wish for further information will find it on page 662 of our 
last volume. 








Roya InstiruTIoN.—The following are the lecture arrange- 
ments after Easter:—Dr. Tempest Anderson, four lectures on 
‘* Voleanoes,” the Tyndall lectures ; Dr. Ernest H. Starling, three 
lectures on ‘‘The Heart and its Work ;’ the Rev. Canon Ainger, 
four lectures on ‘‘ Some Leaders in the Poetic Revival of 1760— 
1820: Cowper, Burns, Wordsworth, Scott ;” Professor Dewar, three 
lectures on ‘‘ Liquid Air as an Agent of Research ;” the Rev. J. P. 
Mahaffy, three lectures on ‘‘The Greek Theatre according to 
Recent Discoveries ;’ Mr. J. A. Fuller Maitland, four lectures on 
‘* Music in England during the reign of Queen Victoria,” with 
musical illustrations. The Friday evening meetings will be re- 
sumed on April 30th, when a discourse will be given by Professor 
J.J. Thomson on ‘‘ Cathode Rays.” Succeeding discourses will 
probably be given by Anthony Hope, Professor Harold Dixon, 
the Right Hon. Lord Kelvin, Professor H. Moissan, Mr. W. H. 
Preece, Mr. William Crookes, and other gentlemen. 


THE ELEcTRICAL INDUSTRY IN CaPE CoLoNy.—A report on the 
electrical and allied trades at the Cape is being prepared by Mr. 
A. P. Trotter in his capacity as honorary correspondent of the 
London Chamber of Commerce for Cape Colony, and he will 
allude in the report, among other matters, to the prospects of 
employment forelectrical engineers in South Africa, In the course 
of a letter to the London Chamber, dated Cape Town, March 24th, 
Mr. Trotter says oe object in writing now is to ask you to 
make it known as widely as possible, through your /Jowrva/ and 
through thetechnical press, that no electrical engineers should come 
out to South Africa at present unless they have secured definite 
appointments before sailing. Electrical engineersexperienced, and 
—apparently—otherwise, come to mealmost as regularly as the mail, 
with and without introductions. I regret that I have not been 
able to give any assistance whatever. Engineers wanting assistants 
generally send home for them—a very satisfactory course for both 
parties. I have received letters from electrical engineers of some 
experience in the Transvaal that, owing to the stagnation of trade, 
staffs are being reduced, and that many competent men are out of 
employment.” 

GLAscow UNIVERSITY ENGINEERING Soctety.—A large party of 
the members of the Glasgow University Engineering Society left 
Queen-street Station on Friday, 2nd April, for Newcastle, ona 
visit to some of the principal works, On Saturday morning the 
party sailed down the river to Jarrow, where they visited Messrs. 
Palmer’s shipbuilding yard. After seeing the torpedo boat 
destroyers, and other Government vessels, in process of construc- 
tion, the party passed to the erecting shops, and thence through 
the steel works to the bicycle factory, where machinery of the most 
modern type was observed. The afternoon was spent at the New- 
castle and district electric lighting stations, and at the electrical 
exhibition. On Monday forenoon, the party visited Messrs. Sir 

. G. Armstrong, Whitworth, and Co.’s gun factory at Elswick, 
where guns of all sizes were seen in various stages of construction. 
Before leaving, the members were shown the store-room, where the 
finished guns and carriages were seen, and their working explained. 
In the afternoon the members visited the works of Messrs. Clark, 
Chapman, and Co., general and electrical engineers. The electrical 
pe en at work in the various departments attracted great atten- 
tion. Before returning to Glasgow the party was shown through 
the Sunbeam Electric Lamp Factory, where the interesting pro- 





cesses of lamp construction were explained, 
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THE APPLICATION OF THE COMPOUND STEAM 
TURBINE TO THE PURPOSE OF MARINE PRO.- | 
PULSION.* 

By the Hon, CHARLES PARSONS. 
Ir has been suggested by Sir W. H. White that a paper giving | 
some account of the application of the compound steam turbine to | 
the purposes*of marine propulsion might be of interest to the | 
members‘of this Institution. The date of this paper is perhaps | 
somewhat premature, as the Turbinia, the first boat fitted with | 
turbine engines, has not yet completed her experimental trials, | 
but as the results so far ascertained are in some respects remark- | 
able, this perhaps may afford some excuse for their publication. 
The manufacture of the compound steam turbine was first com 
menced in the year 1885 with the construction of small engines for 
the driving of dynamos ; successive improvements were made, and 
larger engines constructed, but up to the year 1892 the consump- 
tion of steam was not such as to justify the application of this | 
class of engine to the purpose of marine propulsion, though on | 
account of its light weight, small size, and high speed of revolution 
it presented greater advantages over ordinary engines for certain | 
classes of work. | 

In the year 1892, however, a highly developed compound tur- 
bine, adapted for condensing, was constructed for the Cambridge | 
Electric Supply Company, and when tested by Professor Ewing, 
F.R.S., showed a consumption of steam equivalent to 15:1 lb. per 
indicated horse-power per hour, the boiler pressure being 100 lb., | 
and the steam superheated to 127 deg. Fah. above the point of | 
saturation. More recently, compound turbine engines have been 
constructed up to 900-horse power, both condensing and non- | 
condensing, and consumptions of steam as low as 14 |b. per indi- | 
cated horse-power with saturated steam, and 100 lb. boiler | 
pressure, have been ascertained in engines of 200-horse power, and 
still lower consumptions in engines of larger size. Many of the 
original engines are still doing good work ; some, especially the 
larger sizes of 500-horse and upwards, are frequently kept at work 
for several weeks without stopping. ‘The returns of the Newcastle 
and District Electric Lighting Company show a yearly cost of 
up-keep of 24 per cent. per annum, and the total horse-power of | 
turbines now at work in England exceeds 30,000-horse power. 

In January, 1894, a syndicate was formed to test thoroughly 
the application of the compound steam turbine to marine propul- | 
sion, and a boat was designed for this purpose, In view of the | 
large amount of alteration that would probably be required before 
a satisfactory issue was reached, and the large amount of time 
and expense necessarily involved, it was decided to keep the dimen- 
sions as small as possible, but not so small as to preclude the 
possibility of reaching an unprecedented rate of speed, should all 
the parts work as satisfactorily as was anticipated. The fulfilment | 
of these anticipations was, however, much delayed, and almost | 
frustrated, by a difficulty which, though foreseen, proved to be of 
a much more serious character than was anticipated. This diffi- | 
culty was that termed by Mr. R. E. Froude “ the cavitation of the | 
water,” or, in other words, the hollowing out of vacuous spaces by 
the blade of the screw, and this pitfall for the designers of screws 
for very fast vessels, though indicated by theory to exist, came 
upon us in the case of our very fast running screw, taxed beyond 
the usual extent, in its most aggravated form. When the boat | 
and machinery were designed the trials of the Daring, which first 
drew attention to this difficulty, had not taken place. 

The Turbinia—as the boat is named—is 100ft. in length, 9ft. | 
beam, and 44} tons displacement. The original turbine engine 
fitted in her was designed to develope upwards of 1500 actual horse- 
power at a sp of 2500 revolutions per minute. The boiler is of 
the water-tube type for 225 lb. per square inch working pressure, 
with large steam space and large return water legs, and with a | 
total heating surface of 1100 square feet, and a grate surface of | 
42 square feet ; two firing doors are provided, one at each end. | 
The stokeholds are closed, and the draught furnished by a fan | 
coupled directly to the engine shaft. The condenser is of large | 
size, having 4200 square feet of cooling surface ; the circulating | 
water is fed by scoops, which are hinged and reversible, so that a 
complete reversal’of the flow of water can be obtained should the 
tubes become choked. The auxiliary machinery consists of main | 
air pump and spare air pump, auxiliary circulating pump, main | 
and spare feed pumps, main and spare oil pumps, also the usual | 
oe ejectors; the fresh-water tank and hotwell contain about 

gallons, The hull is built of steel plate, of thickness varying | 
from ein. in the bottom to y;in. in the sides near the stern, and | 
is divided into five spaces by water-tight bulkheads, The deck is | 
of steel plate, 

rials were made with screws of various patterns, but the results | 
Were unsatisfactory, and it was apparent that a great loss of power | 





* Read at the thirty-cighth session of the Institution of Naval Archi- 
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| space, 


| the same as before, 


was taking place in the screw, 


torque transmitted. The measurements conclusively proved that 
the cause of failure lay entirely in the screws, and, with the object 
of further investigating the character of this waste of power, a 
series of experiments were made with model two-bladed screws of 
2in. diameter, revolved in a bath of water heated to within a few 
degrees of the boiling point, and, in orderthat the model screwshould 
produce analogous results to the real screw, it was arranged that 
the temperature of the water and the head of water above the 
propeller, as well as the speed of revolution, should be such as to 


| closely resemble the actual conditions and forces at work in the 


real screw, the object in heating the water being to obtain an 
increased vapour pressure from the water, so as to permit a repre- 
sentation of the conditions with a more moderate and convenient 
speed of revolution than would otherwise have been necessary. 


The approximate weights are :— 





CO, a ee eee hl 

Total weight of machinery and boiler, screws and 
a 2 ee eee ee 22 tons. 
Weight of hull complete 15 tons. 
Coaland water .. .. 7} tons. 
Total displacement .. .. .. 44} tons. 


The screw was illuminated by light from an are lamp reflected 
from a revolving mirror attached to the screw shaft, which fell on 
it at one point only of the revolution, and by this means the shape, 
form, and growth of the cavities could be clearly seen and traced 
as if stationary. It appeared that a cavity or blister first formed 
a little behind the leading edge, and near the tip of the blade ; 
then as the speed of revolution was increased, it enlarged in 


all directions until, at a speed corresponding to that in the | 


Turbinia’s propeller, it had grown so as to cover a sector of the 
screw disc of 90 deg. When the speed was still further increased, 
the screw, as a whole, revolved in a cylindrical cavity, from one 
end of which the blades scraped off layers of solid water, deliver- 
ing them on to the other. 
energy of the screw was expended in maintaining this vacuous 
It also appeared that when the cavity had grown to be 
a little larger than the width of the blade, the leading edge 
acted like a wedge, the forward side of the edge giving nega- 
tive thrust. 

From these experiments it would appear that in all screws, of 
whatever slip ratio, there will be a limiting speed of blade, depend- 
ing upon the slip ratio and the curvature of the back—in other 
works, on the slip ratio and thickness of blade ; beyond this speed 
a great loss of power will occur ; and that, should the speed of 
ships be still further increased, the adoption of somewhat larger 
pitch ratios than those at present usual will be found desirable. 

It is not proposed here to trace further the losses of power by 
cavitation, but, generally speaking, the effect is felt in the case of 
the real ship, not in the racing of the screw, but in loss of pro- 
pulsion effect. In the model experiments, however, in hot water, 
the effect was both loss and propulsion effect and also racing, as 
would naturally be expected from the fact of greater vapour 


| density of the water in the latter case rendering the cavities more 


stable. A series of model experiments on cavitation in cold water 
on the lines described would be extremely interesting, and pro- 
bably instructive, but would require more elaborate, powerful, 


and extremely high-speed apparatus than was at our disposal. It | 
| would also seem that the limitation imposed on slip ratio tends in | 
| favour of larger pitch ratio for very fast vessels. 
The single compound turbine engine was now removed from the | 


boat and replaced by three separate compound turbines, directly 
coupled to three screw shafts, working in series on the steam, the 
turbines being the high-pressure, intermediate, and low-pressure, 


and designed for a complete expansion of the steam of 100-fold, | 
each turbine exerting approximately one-third of the whole power | 
developed, the three now screw shafts being of reduced scantling. | 


By this change the power delivered to each screw shaft was reduced 
to one-third, while the division of the engine into three was favour- 
able to the compactness and efficient working of the turbines. 
The total weight of engines and the speed of revolution remained 
I The effect on the screws was to reduce their 
scantling, and to bring their conditions of working closer to those 
of ordinary practice. The thrust of the propellers is balanced by 
steam pressure in the motors, The rest of the machinery remains 
the same, though some changes in arrangement were necessary. 
The usual lignum-vite bearings are used for the screw shafts. 
The engine cylinders lie closely to the bottom of the boat, and 
are bolted directly to small seatings on the frames of sufficient 
strength to take the thrust of the propellers. The centre of 
gravity of the machinery is consequently much lower than with 
ordinary engines. 

At all speeds the boat travels with an almost complete absence 


To investigate the question | 
thoroughly, a spring torsional dynamometer was constructed, and | 
fitted ketween the engine and screw shaft, measuring the actual 


In this extreme case nearly the whole | 


of vibration, and the steady flow of steam to the motors may have 

some influence on priming; at any rate, no sign of this has yet 

occurred with ordinary Newcastle town water. No distilling 

| apparatus has been fitted. The boat has been run at nearly full 
speed in rough water, and no evidence of gyroscopic action has 
been observable, though such a result would be anticipated from 
the known small amount of these forces under actual conditions ; 
indeed the Turbinia has so far proved herself an excellent sea boat. 
The oiling of the main engines is carried on automatically under a 
pressure of 10 lb, per square inch by a small pump worked off the 
air-pump engine ; a small independent duplex oil pump is also 

| fitted as standby. The main engines require practically no 
attendance beyond the regulation of a small amount of live steam 
to pack the glands and keep the vacuum good. 

The advantages claimed for the compound steam turbine over 
| ordinary engines may be summarised as follows :—(1) Increased 
| speed, (2) increased economy of steam, (3) increased carrying 

power of vessel, (4) increased facilities for navigating shallow 

waters, (5) increased stability of vessel, (6) increased safety to 
| machinery for war purposes, (7) reduced weight of machinery, (8) 
| reduced space occupied by machinery, (9) reduced initial cost, (10) 
reduced cost of attendance on machinery, (11) diminished cost of 
upkeep of machinery, (12) largely reduced vibration, (13) reduced 
size and weight of screw propellers and shafting. 


APPENDIX. 


Trials of the Turbinia.—In December of last year several runs 
were made on the measured mile, and the maximum mean speed 
obtained after due allowance for tide was 29 °6 knots per hour, the 
mean revolutions of the engines being 2550 per minute, Since 
then new propellers of increased pitch ratio have been fitted. 
| Further trials were made on April Ist. The mean of the two con- 
secutive runs gave a speed of 31°01 knots per hour, the mean 
revolutions of the engines being 2100 per minute, the fastest run 
being at the rate of 32°61 knots per hour. The utmost horse-power 
required to drive the boat at the speed of 31°01 knots is 946, as 
calculated from experiments on her model, made at Heaton Works, 
on the method of the late Mr. William Froude. 
Assuming the ratio of thrust horse-power to indicated horse- 
power to be 60 per cent. (which appears to be the ascertained ratio 
for torpedo boats and ships of fine iines), the equivalent indicated 
horse-power for 31°01 knots is 1576. ‘Che feed-water supplied to 
the boiler was measured by a Siemens water meter previously 
calibrated under the working conditions, and found to be sub- 
stantially correct. These measurements were made when running at 
a speed of 28 knots, and the consumption at 31°01 knots has been 
calculated from these measurements according to the known law 
between steam pressureand consumption, and by the observed steam 
| pressures on the engines at the respective speeds. The consump- 
tion at 31°01 knots is approximately 25,000 lb. per hour, or 15°86 
lb. per indicated horse-power. It should be observed that the 
assumption of the thrust horse-power being 60 per cent. of the 
indicated horse-power presupposes that the propellers are of the 
best form attainable, and should those now fitted be superseded by 
others of higher efficiency, as is possible, and indeed probable, 
then the figures of consumption per indicated horse-power will be 
| correspondingly improved, and the speed of the boat increased. The 

consumption of steam at 11°4 knots speed has been measured by 

meter, and found to be 2700 lb. per hour, or equivalent toa coal 
| consumption of about 24 °6 lb. per knot. 


| Conditions of running of Turbinia at 31:01 knots speed. 
| Mean revolutions ofengines .. .. .. «2 oe «- 2100 


Steam pressure in boiler 200 Ib. 
Steam pressure atengines .. .. 130 Ib. 
Vacuum at exhaust of engines .. 13$ Ib. 
Speed of boat 31-01 knots 


| Calculated thrust horse-power .. .. .. «. -. «. 946 
Calculated indicated horse-power .. .. .. .. .. 1576 
Consumption of steam, reduced to basis of 31°01 knots 25,000 Ib. 
Consumption of steam per indicated horse-power per 


NOs Cac. coh ans Pi ee eee ee ee 
| Total weight of machinery, including boiler, con- 
densers, engines, auxiliaries, shafting, propellers, 
} tanks, water in boiler, and hotwell, in working 

order ee ers Pree ee 
| Indicated horse-power per ton of total machinery .. 72°1 


| 


| Owing to adverse weather, these trials have been much delayed, 
| and had finally to be made under unfavourable circumstances, 
| They are, however, believed to substantially accurate. 

On Saturday, April 10th, the Turbinia attained the highest 
velocity ever reached by a steam vessel, making an average of 
32? knots on the measured mile. 











| Aw attempt to limit the height of new buildings to 90ft. 
in Chicago has failed. A Bill for this purpose was laid before the 
City Council, The present limit is 155ft. 
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ANNUAL REPORT OF THE PRESIDENT OF THE 
UNITED STATES NATIONAL ASSOCIATION OF 
MANUFACTURERS.* 

(Concluded from page 338.) 

Wuat is true of the woollen schedule is also true of many other 
sections of our tariff law. It is of no use to impose high duties 
if there be presented opportunities for their evasion to such an 
extent that the supposed protection is reduced to a point where 
it becomes ineffectual. <A fair dutyactually collected is inestimably 
more valuable than an excessive rate which cannot be collected. 
For the first time since the organisation of the National Association 
of Manufacturers, there is now presented to us an opportunity to 
exert our influence in the improvement of our customs laws, and it 
becomes necessary for us to consider well the manner and direction 
in which our efforts shall be put forth. As the situation presents 
itself to me, the attitude of the National Association of Manufac- 
turers upon the tariff question should embrace these principles :— 
(1) We should treat the tariff question solely as a business problem. 
(2) We should urge moderation and conservative action in any 
revision of the customs laws. (3) We should seek to obtain for 
every industry in this country conditions which shall at least place 
them upon a basis of equality with foreign competitors. (4) We 
should use our influence to the fullest possible extent in securing 
the substitution of specific duties for ad valorem rates, in order to 
remove as far as possible the opportunity for fraudulent under- 
valuations of imports. Such a course as this will convince our 
legislators and the people of the United States that this Association 
is a business organisation, and that our view of the tariff problem 
is the view of business men. In this there is opportunity for 
this Association to render to the business interests of the United 
States a service whose value cannot be computed in money. 

Reciprocity in international trade.—Reciprocity isa vital principle 
in our trade with other nations, and when the late James G. Blaine 
recognised what might be gained for our commerce by the appli- 
cation of this principle in our international trade, he foresaw what 
must become one of the essential elements in our foreign com- 
merce. The basis upon which reciprocity rests is the simple busi- 
ness principle of demanding an equivalent favour for every con- 
cession granted, or offering a concession for every favour we ask. 
The application of this principle to our foreign trade under the 
Tariff Act of 1890 opened a new era in our international commerce, 
and provided the means for an enormous expansion of the foreign 
markets for our products. Even the brief experience which we 
had with commercial reciprocity demonstrated the value of the 
principle and the efficacy of its application. In no case, however, 
was the operation of the reciprocity treaties of sufficient duration 
to demonstrate fully the extent to which they could benefit our 
foreign commerce. In actual tangible results these treaties proved 
themselves valuable aids in the extension of our export trade, but 
even the very satisfactory results which were produced are not a 
fair measure of the benefits that might be bestowed upon our inter- 
national trade under proper conditions and with sufficient length 
of time to give thorough trial to the principle. 

The desire for treaties of commercial reciprocity between the 
United States and other nations has not been limited by any means 
to our own country. Other nations have recognised the value of 
the principle involved, and have shown their desire to avail them- 
selves of the advantages to be derived from such treaties. When 
Secretary Blaine reported to the President in June, 1890, the 
report and recommendations of the Pan-American Congress, be 
said, ‘‘ Fifteen of the seventeen republics with which we have 
been in conference, have indicated, by the votes of their representa- 
tives in the International American Conference, and by other 
methods, which it is not necessary to define, their desire to enter 
upon reciprocal commercial relations with the United States. The 
remaining two expressed willingness, could they be assured that 
their advances would be favourably considered.” This approval of 
the principles of reciprocity prior to the negotiation of any of the 
treaties had its parallel in the protest which followed the sudden 
termination by the Tariff Act of 1894 of those agreements which 
were effected under the Tariff Act of 1890. The abrogation of 
these treaties brought forth vigorous remonstrances from Germany, 
Austria, Brazil, Guatemala, and the other Latin-American countries 
which had been enjoying favourable trade relations with the 
United States. The termination of these treaties was not de- 
manded by any of the participants, nor was it in pursuance of any 
business requirement; it was purely a political move, a mere 
desire on the part of one adminstration to undo what had been 
done by its predecessor. 

Nor have those nations whose treaties were so abruptly cancelled 
contented themselves with remonstrances or formal protests, By 
the adoption of retaliatory measures they have seriously injured 
our foreign trade in many ways. Duties upon our products have 
been increased in a purely arbitrary manner, and the importation 
of certain of our cattle products has been wholly prohibited in some 
instances upon slight technical pretences, Thus the abrogation of 
the treaties of reciprocity has been doubly injurious to our foreign 
trade, in that it has deprived us of certain favours which we had 
enjoyed, and in addition has imposed unfavourable restrictions by 
foreign countries, which have done us material harm. So much 
has been said concerning the advantages of treaties of commercial 
reciprocity that it seems unnecessary for me to present any argu- 
ments at this time. The phase of this question which calls for our 
most serious consideration is the effort to secure the restoration of 
reciprocity as a recognised element in our trade relations with 
other countries. There is now in the hands of the Ways and 
Means Committee of the House of Representatives a Bill which 
provides for the negotiation of reciprocal commercial treaties 
similar in their general principle to those which were authorised by 
the Act of 1890. In the approaching revision of our customs laws 
reciprocity is sure to occupy a very important place, and it will be 
necessary for this Association to use all its influence to secure 
reciprocity provisions in any new tariff law that may be framed. 
I believe there can be no difference of opinion among us on this 
point, and as a united and harmonious body it will be possible 
for us to exert a powerful influence. Of the many duties 
that lie before us this is one that calls for prompt and decisive 
action, 

Reform of the consular service.—The work of the executive officers 
of this Association during the past year has brought them into 
close relations with many of the consular officers of the United 
States, and there has been an excellent opportunity to learn the 
merits and shortcomings of our existing consular service, The 
first need of the service is a thorough and impartial inspection of all 
the foreign offices for the purpose of asertaining the changes in 
personnel and in organisation calculated to promote the efficiency 
of the service. Such an inspection was urged with much emphasis 
by the National Association of Manufacturers at its last annual 
convention, and we now have the pleasure of seeing this work 
actually in progress, as the result of a measure passed by Congress 
at its last session. Three attachés of the State Department are 
now in the field conducting this inspectior, which already has 
embraced Mexico, Canada, Great Britain and Europe, the West 
Indies, and portions of South America. Reforms of material 
value have resulted from this inspection, and with this important 
work completed and the Department of State fully advised of the 
condition of the consular offices, there will be opportunity to 
reform the service in a marked degree. 

Even with the information in hand, however, the State Depart- 
ment cannot place the consular service upon the desired basis 
of efficiency without new laws governing appointments, removals, 











* Presented at the Second Annual Convention, Philadelphia, January 
26th-28th, 1897. These circulars of information are issued as occasion 
requires by the Bureau of Publicity of the National Association of Manu- 
facturers, 1751, North Fourth-street, Philadelphia, Pa. Their purpose is 
to make known the character and progress of the work of the Associa- 
— and to furnish to manufacturers information tha: may be of value 
to them. 


pocenntions, and compensation. ‘To secure the best men and the 
ighest degree of efficiency in the service, the absolute essentials 
are these:—(1) A system of appointments and promotions based 
solely upon merit. (2) Tenure of office during continued good 
conduct and competency. (3) Compensation sufficient to induce 
competent men to enter and remain in the service. 

The consular service of the United States is essentially a busi- 
ness institution, and it should be organised and conducted upon 
strictly business principles. Tho need for a thorough reorganisa- 
tion of the consular service, both in the system and its personnel, 
is impressed upon us with particular emphasis just at this time 
by the approaching change in the national administration and 
tho attendant scramble for the most desirable offices. It has 
recently been pointed out by an ex-consul that since March 4th, 
1893, there have been changes in about 240 out of a total of 300 
consular offices, or four out of every five, and those offices which 
have not been changed are those of minor importance only. No 
matter how competent the men may be, such sweeping changes 
must greatly impair the efficiency of the service. 

Within the past two months the indorsement and support of 
this Association have been sought for many consular candidates, 
many of them present incumbents who desire continuance in office. 
I have not felt justified in giving the indorsement or the dis- 
approval of the Association to any of these applicants, for such 
action ought to be taken only with full knowledge of the quali- 
fications of the candidates. It is evident, however, that we might 
do some eminently practical work in this direction if it were 
feasible to determine the fitness of the men who desire office. The 
responsibility for committing this Association for or against can- 
didates for consular places should not be thrust upon the president 
of this body. 

A careful investigation of the principal consular offices in South 
America is now being made by representatives of the National 
Association of Manufacturers, and its completion will place us in 
possession of much reliable information concerning the qualifica- 
tions of the men who now occupy these positions. 

Department of Commerce and Manufacture.—Much attention has 
been given by this Association during the past year to the move- 
ment for the creation of anew Federal Department to be especially 
devoted to the commercial and industrial interests of the country. 
A vigorous campaign of education upon this point has been con- 
ducted with gratifying success. A large amount of printed 
matter bearing upon this subject has been prepared and widely 
distributed, thereby stimulating interest in the movement and 
giving to the people of the United States a more intelligent idea 
of the necessity for such a government agency and of the scope of 
its purposes, 

There was introduced in the Senate on March 9th, 1896, by 
Senator Frye, a Bill providing for the establishment of a Depart- 
mentof Commerce and Manufactures, embodying whatseem to be the 
necessary features of such an institution. The purpose of this 
measure is to concentrate in a single department all the bureaus 
which deal directly with the commerce and industries of the country, 
taking the Consular Service and Bureau of Statistics from the 
Department of State, and from the Treasury Department many 
bureaus which are related more closely to the trade of the country 
than to the finances of the nation. 

The National Association of Manufacturers has given to Senator 
Frye’s Bill its earnest support. A very strong committee has 
been organised, mainly from our membership in New York City 
and vicinity, under the leadership of Mr. Charles A. Schieren, and 
this committee has worked actively in this matter. As Congress 
has not been in session much of the time since the adjournment of 
our last convention there has not been until recently an opportu- 
nity for any direct work with our legislators. Efforts have been 
made to convince members of Congress of the importance of the 
proposed department, and assurances of support have been received 
from a large number of Representatives and Senators. The 
pending measure now rests in the hands of the Senate Committee 
on Commerce, and our present efforts are being directed towards 
securing a hearing on this Bill. 

There is nothing new or novel in the idea of a department for 
the promotion of the commerce and industries of the nation. In 
one form or another this idea has been discussed for thirty years, 
and several measures have been introduced in Congress, most of 
them more for the purpose of ascertaining the sentiment of 
Congress than with any serious idea of enactment. Within the 
past few years, however, the discussion of this subject has assumed 
a more serious and more practical form, and the movement has 
been gradually accumulating the support of influential business 
organisations and thoughtful business men. The importance of 
this proposed 2 is pretty generally recognised, and its 
purposes are well understood. There are abundant precedents for 
the creation of such a department, both in the history of our own 
country and in the example of other nations. The United 
States is almost alone in failing to provide a distinct governmental 
department whose function it is to promote the interests of com- 
merce and industry. England has her Board of Trade, which 
exercises a powerful influence upon the commerce and industries of 
Great Britain, and whose president is a Cabinet officer. Germany 
has a Minister of Commerce, who receives a salary of 9000 dols. 
per annum. France recognises the interests of trade through a 
Minister of Commerce. Belgium has a Minister of Industry and 
Labour. Austria has a Minister of Commerce and National 
Economy. Hungary has a Minister of Industry and Commerce. 
Russia created nine years ago a special Imperial Cabinet having 
four sections, one of which is devoted to agriculture and manu- 
facture. The Netherlands has a Minister of Public Works and 
Commerce, Spain has a Minister of Agriculture and Commerce 
and Public Works, Portugal has a Minister of Pablic Works, In- 
dustry, and Commerce. Switzerland finds place in its Federal 
Council for a Minister of Agriculture and Industry, Italy 
has a Minister of Industry and Commerce. Persia has a Minister 
of Commerce, 

Not only does England have a Board of Trade for the benefit of 
her immediate home industries, but corresponding Cabinet positions 
are provided in the principal Colonies. NewSouth Wales has a 
Minister of Public Instruction and Labour and Industry, in addition 
to a Secretary for Mines and Agriculture. Victoria has a Com- 
missioner of Trade, and Canada has a Minister of Trade and 
Commerce. Most of the South American countries have Cabinet 
departments exercising these functions, Surely no country has 
greater need of such a governmental department than the United 
States. No country has ever shown such remarkable industrial 
progress as has taken place in the United States in the last 
quarter century. Our manufacturing industries exceed in im- 
portance all other interests in which our people find employment 
and investment for their capital, and yet there is no department 
of our National Government invested with any responsibility for 
the promotion of the welfare of our great industries, The growth 
of our foreign trade, which just now is of most vital importance to 
our manufacturers, would be greatly promoted by such a depart- 
ment as that which it is proposed to create. The present Govern- 
ment agencies for this purpose are inadequate for the needs of our 
manufacturers; our consular service needs improvement and a 
broadening of its scope, which seem to be impracticable under the 
control of the State Department, whose functions naturally are 
diplomatic rather than commercial. 

In many ways it would be possible for a Department of Com- 
merce and Manufatures to promote the interests of trade at home 
and abroad, and it would seem that there ought to be no valid 
objections to such legislation. We must recognise, however, that 
prejudices exist, and that this movement is likely to encounter 
the same opposition which so long obstructed the establishment of 
the Department of Agriculture as a Cabinet office. It is within 
the power of this Association and its many allies to exert a great 
influence upon public opinion, and the work which demands our 
immediate attention is the conduct of a persistent and vigorous 
propaganda. 


bers of this Association have called attention to the need for some 
systematic effort to secure more adequate protection for A mMerican 
patents and trade marks in foreign countries, In several of the 
countries in which American-patented articles are sold our manv. 
facturers are subjected to much injustice by reason of laws which 
fail to recognise and protect their proprietary rights. The cop. 
rection of this evil necessitates, of course, the negotiation of 
treaties covering these points, or else changing the laws of the 
country at fault. The first step, however, seems to be a carefy| 
investigation of this subject, with a view to ascertaining just 
what evils exist and how they may best be remedied. In some 
instances American interests suffer because of lack of information 
on the part of those whose goods are sent abroad, A carefal 
investigation of this question might enable some of our manufac. 
turers to protect their own interests more effectually through a 
more thorough knowledge of conditions existing in foreign coup. 
tries. As this matter has been brought strongly to my attention 
I deem it wise to submit it for your consideration and for such 
action as you may deem suitable, 

Uniform freight classification.—The report of your Committee on 
Transportation outlines very fully what has been done in pursuance 
of the action of this Association at its last convention, when 9 
resolution was adopted which asked Congress to secure the pre- 
paration by the Interstate Commerce Commission of a nation] 
and uniform classification of freight. Through the efforts of your 
committee the Senate Committee on Interstate Commerce has 
reported a resolution with favourable recommendation, which 
places this matter fairly and squarely before Congress and ina 
position to receive careful consideration. This subject is one of 
great importance to all the interests centred in this Association 
and the measure now pending in the United States Senate deseryes 
our most active support. There seems to be promise of favourable 
action upon this measure if it shall be properly supported, and 
if Congress shall be thoroughly impressed with the importance 
attached to this matter by the business men of the country. This 
Association should renew its expressions of desire for such legis. 
lation, and should take such steps as may be necessary to give to 
the pending measure its fullest support and influence. If the 
passage of this resolution by both Houses of Congress shall be 
accomplished through the instrumentality of this Association, a 
work of great importance to the business interests of this country 
will have been done. 

National bankruptcy law.—The effort of the business men of the 
United States to secure the enactment of a national bankruptey 
law which shall provide for the entire country uniform regulations 
for the just protection of the rights of both debtors and creditors 
is a movement which contains no suspicion of politics and cannot 
be open to any objection on such grounds. ‘There is hardly a 
merchant or a manufacturer in the United States to whom this 
matter is not of direct personal interest, and yet years of per- 
sistent and vigorous effort have failed to secure the enactment of 
the desired national law. Justice demands that the honest debtor 
shall have a full measure of protection in his financial distress, 
but the laws of many States—presumably framed with this end 
in view — afford such opportunities for dishonest practices by 
those who are so inclined that they inflict upon the creditor the 
very injustice from which they were designed to protect the 
honest debtor. Every merchant and every manufacturer, whose 
business extends beyond his immediate vicinity, can draw from 
his own experience practical illustrations of the necessity for 
national and uniform bankruptcy laws. Fraudulent deeds of 
trust and dishcnest preferences of creditors are incidents with 
which we are all familiar, and we need not be told that there is 
necessity for remedying this evil. We owe it to ourselves as 
business men to take a practical interest in this movement fora 
national bankruptcy law, and we ought to exert ourselves, both 
individually and as an Association, to secure the passage of a law 
which shall afford a full measure of protection to the honest credi- 
tor and to the honest debtor. 

Paris Exposition of 1900.—In the great Paris International Exposi- 
tion of 1889 the display in the section devoted to the United States 
was conspicuous because of its inadequacy, and the almost humili- 
ating contrast between the display of our country and the exhibits by 
other nations called forth a great dealof comment. ‘This condition 
of affairs was due mainly to the delay in preparation until it was 
too late to provide a suitable exhibit. The Republic of France has 
made plans for another great international exposition, which will 
be held in 1900 in the city of Paris, and which is expected to sur- 
pass in its magnitude and magnificence everything which has pre- 
ceded it. The preparations for this great exposition are already 
well under way. Invitations to participate have been extended to 
all the nations, Many of them have accepted this invitation, have 
appointed their commissioners, and are actively engaged in pre- 
paring their exhibits. England, Germany, Austria, Spain, Portugal, 
and Russia have already applied for space, and in the allotment of 
ee upon these applications preference will probably be given to 
the country which first applies. Our Government thus far has 
taken no action upon the invitation conveyed to our Secretary of 
State by the Ambassador of France. Although it was received on 
October 10th, 1896, no commissioners have been appointed, no 
application for space has been filed, nor has the invitation been 
accepted. The Department of State proposes, however, to ask for 
an appropriation of 350,000 dols, to enable this Government to accept 
the invitation and to provide a suitable exhibit. It would be well 
for the National Association of Manufacturers to watch carefully 
the action of Congress upon this requested appropriation, and totake 
euch steps as may be feasible to secure favourable consideration for 
this measure. 

In this connection it might be well for this Association to con- 
sider the feasibility of taking some part in this great exposition 
upon its own account. Ifthe United States Government should 
fail to make proper provision for the representation of our country’s 
industries, it might perhaps come within the functions of this 
Association to take some steps toward supplying the deficiency. 
Inasmuch as our manufacturers are now preparing to move into the 
world’s markets, it would seem somewhat short-sighted not to be 
properly represented in all the world’s great expositions where 
millions of people gather with motives of curiosity and business. 
It should be our special concern to see to it that our Government 
a sa the way for this work by taking all the necessary pre- 
iminary steps to advance our interests, 

Nashville Centennial Exposition.—The one hundredth anniversary 
of the admission of Tennessee into the union of States will be com- 
memorated by an exposition of broad scope, which will be held in the 
suburbs of Nashville. The exposition will open May Ist, and will 
extend over a period of six months, The buildings and grounds are 
now practically ready for use, as the original plan contemplated the 
holding of the exposition during 1896, but it was postponed on 
account of the general business depression of the past year and the 
interference of the Presidential campaign. This delay has been 
of benefit, as it has afforded opportunity for the completion of the 
buildings and for the perfection of the plans of the exposition. 
This enterprise has been planned upon a liberal scale. The build- 
ings are large and architecturally attractive, and the grounds are 
admirably adapted for the purpose. It seems sure that this ex- 
position will be an event of far-reaching importance, and as the 
people of Tennessee earnestly desire that the National Association 
of Manufacturers shall give its endorsement to this enterprise it 
seems quite fitting that we should commend it to our members and 
to the manufacturers of the United States in general. I desire, 
therefore, to present this exposition for your most favourable con- 
sideration, and for such support as it may be practicable for you to 
extend to it by participation or otherwise. 

Incorporation of the Association.—Y our executive committee, after 
careful consideration of the matter, has concluded that the 
interests of this Association would be promoted and the rights of 
its members better protected if the Association should be in- 
corporated under a national charter. With this end in view an act 








Protection of Amerwan patents and trade marks,—Several mem- 





of incorporation has been prepared, and will be presented to ret 
for your consideration during this convention, If this act shall 
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meet with your approval it will be submitted to Congress, and the 
necessary legislation will beasked. There are numerous considera- 
tions which have influenced the executive committee in taking this 
step, which need not be referred to in detail at this time, but 
the advantages anticipated from the possession of a national 
charter are sufficient to warrant the executive committee in recom- 
mending this action. 

Conclusion,—In concluding this review of the past year’s work, 
and these suggestions for future activity, I desire to express most 
earnestly my thanks to those members of the Association who have 
aided me so efficiently by their personal work and by their advice 
during the past year. The send and the responsibility which fall 
so heavily upon the president of an organisation so broad in its 
membership and so wide in the scope of its activities, would render 
the direction of this organisation an unbearable task to one not in 
perfect sympathy with its purposes and enthusiastic concerning its 
possibilities, It is exceedingly gratifying, however, to note the rapid 
development of this Association and the growth of its influence 
and practical value. We have gone far enough to feel sure that 
this Association is no longer an experiment, but that its future is 
assured. Its possibilities are limited only by the means at its com- 
mand. We have undertaken a vast amount of work, and even 
greater undertakings are being urged upon us. To carry on suc- 
cessfully the work we have in hand without even a thought for the 
many other important matters that are being urged upon us will 
require more mn aoa means than we have yet had at our disposal. 
Although our membership has reached proportions rarely attained 
by such organisations, it is not a tenth part of what it ought to be 
in order to give to the Association the largest possibilities for 
practical work. A very little personal effort put forth by every 
member of this Association would increase enormously our member- 
ship, our resources, and our possibilities. We must ever bear in 
mind the magnitude of the interests which this Association repre- 


sents, and we must remember that the accomplishment of great | 


objects necessitates abundant means, 

It must not be inferred that all the lines of work touched upon in 
this report are being prosecuted by the National Association of 
Manufacturers. With the means that have been and are now at 
our command this would be impossible. Without a largely 
augmented income much of the work outlined must suffer from 
neglect. All of the work which has been discussed is of importance 
to the members of this Association, and there is much more of equal 
importance, Unless your executive officers can have at their dis- 
= during the coming year a much greater revenue than has 

en available heretofore, we shall have to leave much of the 
necessary work untouched, and concentrate our efforts upon those 
lines which our means will enable us to compass. 








A NEW VERTICAL BOILER. 





We give above front and side elevation and part section of 


& new type of vertical boiler which is being constructed by ; 


Messrs. HK. A. and H. Sandford, of the Thames Ironworks, 
Gravesend. It consists, as will be seen, of a circular upper 
chamber or drum, having attached to it on opposite sides two 


flat boxes, which project for their greater part well below | 


the bottom of the vertical drum. Between them pass a 
number of inclined water tubes—in this case 3in. in diameter 
—situated immediately over the fire. An uptake is placed at 
the back of the boiler, being fastened to an extension of the 
plate which forms the bottom of the drum. The boiler 
proper is supported on a cast iron framework lined, as shown, 
with fire-brick. Automatic clinker-loosening fire-bars are 
fitted. The tube boxes, which, in the boiler we saw at work 
4s in that illustrated above, are formed of two dished steel 
Plates riveted together and well stayed, are provided with 
doors covering the ends of the tubes, by the removal of which 
the tubes can be readily cleaned or replaced. The method of 
attachment of the flat faces of these boxes to the drum will 


be gathered from the drawing, from which it will be seen | 


that a sort of pocket is worked out on the sides of the 
cylinder, 


| if it is true he considers that there is something in railroad 


The boiler has not yet been sufficiently tested for us to | 
speak definitely of its merits, but it appears to possess several | 
valuable points, and seems superior in many ways to the | 
ordinary type of cross-tube vertical boiler. It is lighter, 
more compact, probably far more efficient, and it lends itself | 
to the quicker raising of steam. Two or three different 
methods of construction are at present being followed, so that 
the most satisfactory from all points may be found. The 
workmanship of the boiler we saw under steam, and others 
which were being made, was all that could be desired. These | 
boilers, as at present designed, are intended for only com- 
paratively small sizes and pressures not exceeding 100 lb., 
but Messrs. E. A. and H. Sandford are, we understand, pre- 
pared to make them of larger size and for higher pressures. 
We may suggest to the makers that a baffle-plate laid across 
the centre of the back set of tubes, so as to prevent the flame 
going direct to the uptake, would be found of advantage. 





| 
AMERICAN LOCOMOTIVE ENGINES. 

Nor long since we commented on certain statements | 
which appeared in the Railroad Gazette. A recent issue 
of that journal contains certain explanations to which we | 
have referred in another page, and the following letter | 
from Mr. Vauclain :— 

Mr. VAUCLAIN writes: —‘‘I feel it my duty to reply to the | 
argument of our English friend, partly because the report was sent | 
to me by the Chicago, Milwaukee, and St. Paul officials, and partly | 
because I was present in person, riding on the locomotive and 
directing its operation, and therefore well capable of discussing 
the matter. 

‘In the first place, our friend comments upon the haphazard | 
manner in which information is given to reporters of the daily | 
American press and upon its worthlessness for scientific purposes. 
The article which he discusses was not printed in the daily press, 
but in the columns of a supposedly esteemed contemporary. The | 
data were not furnished by a casual observer, or train hand, and | 
given out as assumed, but were carefully and accurately arranged | 
by the Mechanical Department of the Chicago, Milwaukee, and St. | 
Paul Railway in a very impartial manner. The notes that I | 
succeeded in taking myself indicated slightly better work at some | 
points of the trip than is credited to the engine, but I was perfectly | 
satisfied with the report as it was sent to me, } 
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Card No. 37.—53°7 iniles per hour, 215 revolutions per minute. Mean 
effective pressure: High-pressure cylinder, 89; low-pressure, 35°5. 
Horse-power : High-pressure cylinder, 666°8 ; low-pressure, 761°8 ; total, 
1428°6. Tractive power : High-pressure, 4656 ; low-pressure, 5318 ; total, 
9974. Water rate from card: At cut-off, 15°36; at release, 14°54; at 
expansion line low-pressure card, 15°77 ; at point Cj), 15°48. 


‘* Our friend seems to doubt that the statement is really true ; or 








| stop. 
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working in the United States which should be discovered, defined 
and explained, and adopted in Europe. There is, of course, 


| nothing in the report that cannot be verified by calculation, which 


I shall gradually make clear as I proceed. 

‘* His description of the engine is very good, excepting that she 
carries 32 tons on the drivers instead of 31. He speaks of the 
enormous boiler and grate surface. It is evident that he is not 
familiar with the requirements of a locomotive for such excessive 
service. High speed with heavy trains is obtainable more by the 
use of large heating surfaces than by weight on the driving 
wheels. Furthermore, this boiler was designed to burn coal found 


| in the State of Illinois, capable of evaporating about 51b. of water 


per pound of coal, also to furnish steam for heating the train and 
running the electric light plant, in addition to the steam required 
for the hauling of the train. 

‘¢ Further on, our friend asks the question, ‘ Can all the work be 
utilised?’ He assumes a coefficient of adhesion of one-sixth. In 
America we calculate on being able to use a coefficient of one- 
fourth under good conditions, and never less than one-fifth. That 
we are correct has been demonstrated by several tests made 
recently both in freight and passenger service. Therefore the total 
available tractive power would be eight tons, instead of a little 
more than five. 

‘‘This amount of tractive power, however, is not required for 
the work under discussion. Your contemporary picks out that 
portion of the road between Russell and Lake. The diagram 
shown in your paper, which has been reduced for publication, 
does not show all of the variations in the track between these two 
stations. Russell is 92°5ft. above Lake Michigan ; Lake is 154:5ft. 
above Lake Michigan, making a total rise in thirty-one miles of 
62ft., or an average ascending grade of 2ft. per mile. This distance 
was made at an average of sixty miles per hour, excluding the 
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RESISTANCE IN LBS PER TON !2c00 


TRAIN RESISTANCE FOR DIFFERENT SPEEDS. 


By referring to the enclosed chart, showing the resistance 
in pounds per net ton, on the level, of passenger trains at various 


| speeds and miles per hour given by the following authorities, 


D. K. Clark, Engineering News, Baldwin Locomotive Works, and 
Mr. D. L. Barnes, you will notice how closely our calculations for 
train resistance compare with those made by Mr. Barnes. Atmo- 
spheric conditions would probably make this difference, which is 


| only 2 lb. per net ton at a speed of practically eighty miles per 


hour. The resistance shown in our calculations had been arrived 
at from a series of high-speed passenger tests made especially for 
this purpose, and we base our calculations upon it. From this we 
find that the average resistance of this train for the thirty-one 
miles between Russell and Lake would be about 15"151b. As one 
stop was made in this distance we can safely assume that an 
average of 161b. was expended per ton of train between the points 
mentioned, or a total of 95601b. tractive power. 
tractive power of the engine being 18,000 1b., it will be noticed 
that slightly over half of the weight on the driving wheels was 
utilised ; therefore, there is no peculiarity connected with this 
performance, 

‘¢ The hardest section of the road, however, is from Forest Glen 
to Western Union Junction, a distance of 51°8 miles ; time con- 
sumed, 55 minutes, four slow-downs included. This would require 
an average speed of about sixty miles per hour, ——- the time 
lost in slowing down. Forest Glen is 3lft. above Lake Michigan ; 
Western Union Junction is 144°4ft, above Lake Michigan, giving a 
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total rise in the 51°8 miles of 113:4ft., which would average about 

2-2ft. per mile ascending grade. This would require an average 

of about 15:3 Ib. of tractive power for each ton of train for the 

entire distance. The reason this portion is considered the hardest 

on the road is that the slow-downs occur at the foot of ascending 
es, 

‘Our friend assumes a maximum tractive effort possible of 
21 1b. per ton, Suppose we admit that at certain points on the 
various grades this amount of tractive power is utilised, the 
question arises, ‘Could the engine develope this tractive power at 
sixty miles per hour?’ The horse-power would be 

11235 x 60 

375 

The total heating surface of the engine is 2244°5 square feet, 
which, divided by 1:25—being the heating surface necessary 
to produce an indicated horse-power on our compound engines— 
we have as a result 1795:6-horse power, or practically the same 
as called for by a resistance of 21 lb, per ton at sixty miles 
per hour, which shows that the boiler is large enough to do the 
work, 

‘*Our friend questions that a locomotive boiler can furnish an 
indicated horse-power for each 1:25 square foot of heating 
surface. To substantiate this statement I send you a few 
original diagrams taken from a similar compound high-speed 
engine on the Philadelphia and Reading Railway, between 
Philadelphia and Atlantic City, the cylinders of which were of 
the same dimensions exactly as those of engine No. 839, but 


= 1798-horse power. 
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Card No. 39.—53-‘7 miles per hour, 215 revolutions per minute. Mean 
effective pressure : High-pressure cylinder, 85°5; low-pressure, 34. 


Horse-power : High-pressure cylinder, 640°6 ; low-pressure, 729°6 ; total, 
1370°2.  Tractive power : High-pressure, 4472 ; low-pressure, 5093 ; total, 
9565. Water rate from card: At cut-off, 15°39; at release, 14°36; at 
expansion line low-pressure card, 16°03 ; at point C), 15°32 ; at Cy), 15°86 ; 
at R, 14°30. 








whose driving wheels were Gin. larger in diameter. The total 
heating surface was 1835 square feet. Card No. 37 shows 
1428°6-horse power indicated, or an indicated horse-power for 
each 1°28 square foot of heating surface contained in the boiler. 
These cards were taken on a comparatively slow run, and do not 
indicate the maximum capacity of the engine. The train con- 
sisted of twelve cars, four Pullman parlour cars and eight 
ordinary American coaches. This same locomotive has hauled 
seventeen cars, mostly American coaches, between these points 
in the same service. This should be sufficient to substantiate 
our figures, 

‘*Now let us refer to the five miles of grade at Lake, to which 
our friend particularly calls attention. All of the grades shown 
in your published diagram are the maximum grades between 
those stations between which the figures are placed, and the 
reader is so informed by the words in plain English to the left 
of the diagram. The average grade between these points de- 
pends upon their respective heights above Lake Michigan. The 
maximum grade, for instance, between Oakwood and Lake is 
26ft. per mile. Oakwood, however, is 110‘5ft. above Lake 
Michigan, and Lake is 154‘5ft. above Lake Michigan, making a 
total rise in the distance of five miles of 44ft., or 8°4ft. per 
mile average grade. The’ total train resistance then would be 
17°9 lb., or say 18 lb., per ton, which you will notice is well within 
the capabilities of the engine under discussion, 

‘Our friend complains of the mental effort required to believe 
all of the various (to him) impossibilities of this performance, In 
addition to the impossibilities I have already fully explained, he 
questions the indicated water rate per horse-power and the 
evaporative efficiency of the boiler. If you will refer to card 
No. 39, enclosed herewith, you will notice that the maximum 
indicated water rate under these conditions, and which occurs at 
the low-pressure release, is 16°03 1b. per horse-power, which is well 
within his figure of 18 lb., supposed by him to be impossible. As 
to the evaporative efficiency of Baldwin boilers on Vauclain com- 
pounds, take the case of diagram No. 37—1428°6-horse power, at 
the maximum rate of 16°03 lb. of water per indicated horse-power, 
would give 22,900 lb. of water, or 12°5 1b. of water per square 
foot cf heating surface per hour indicated. The engine at the 
time this card was taken was not doing its maximum work. In 
consequence of this our friend must admit one of two things— 
either that our water rate is lower than 16°03 per indicated 
horse-power, or that our evaporation per square foot of heating 
surface is fully equal to his impossible figure of 14°41b. If this 
is not sufficient, the following data will settle the matter. 

“ On the 4 p.m. train between Philadelphia and Atlantic City, a 
distance of 55°5 miles, one of our trial runs in regular passenger 
service was made, from bell-pull to dead-stop, in 48 minutes. The 
injectors were in action 42 minutes. The water consumed was 
2688 gallons, The average throw of the injectors during this time 
was 62 gallons per minute, or at the rate of 31,000 lb. of water 
per hour, which, divided by the total heating surface of 1835 square 
feet, would show the actual evaporation to be 16 9 lb. per square 
foot of heating surface, Further, the injectors were each capable 
of throwing 75 gallons of water per minute at 200 lb. pressure. 
The train covered thirty-eight miles of this distance in 27 minutes 
and 58 seconds, ranging from 44 to 50 seconds per mile, during 
which time it was frequently found necessary to apply the 
second injector. I leave it to our friend to guess what the maximum 
evaporation per square foot of heating surface was when the 
engine was doing her hardest work, or during this portion of 
the run. 

‘*T have now, I think, explained everything fully to our in- 
credulous friend. I am disposed to take no offence at his com- 
ments upon the bad design and lack of proportion of this loco- 
motive. As locomotive builders we think we understand our 
business, and that it is not necessary for vs to resort to what is 
considered the best English practice in order to build satisfactory 
and desirable locomotives. The fact that we have already built 
and distributed over the world in almost every country nearly 
16,000 locomotives, and that we bave an annual capacity of 1000 
locomotives, is sufficient to warrant us in being willing to assume 
all the responsibility for the design and proportion of this loco- 
motive for the service for which it was intended, It must also be 
understood that the service above described is not exceptional ; 
that it was made in regular schedule service, in which the engines 
have been constantly engaged since being placed on this road, 
making a mileage of over 10,000 miles per month. I should be 
glad to have our friend pay me a visit in the United States, 
and he could then satisfy himself from personal observation 
that engines of this class are capable of doing the work you 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE BLACKWALL TUNNEL, 


At the ordinary meeting on Tuesday, the 6th oo Mr. John 
Wolfe Barry, C.B., F.R.S., the president, in the chair, the paper 
read was on “The Blackwall Tunnel,” by Mr. David Hay, 
M. Inst. C.E., and Mr. Maurice Fitzmaurice, B.A., B.E., 
M. Inst. C.E. 

Communication between the north and south banks of the 
Thames below London Bridge was very poor, and many attempts 
had been made during the last hundred years to give greater 
facilities for crossing. Tunnels had been begun between Tilbury 
and Gravesend in 1798 and between Limehouse and Rotherhithe 
in 1805, while Brunel’s great tunnel between Wapping and Rother- 
hithe was begun in 1825 and finished in 1842. Various other 
schemes for tunnels had been brought forward, but that at 
Blackwall was the only one which had been commenced. The 
contract for the year was let in 1891 for £871,000, and operations 
were started early in 1892. The entrance to the tunnel on the 
north side of the river was in the East India Dock-road, close to 
the East India Dock gates, while at the south side the entrance 
was in East Greenwich. ‘he total length of the tunnel was 
6200ft., of which about one-half was ‘‘castiron lined,” the 
remainder being ‘‘ cut and cover” and “open approach.” A con- 
siderable amount of work was necessary for the diversion and 
reconstruction of main and branch sewers which were interfered 
with by the tunnel. The open approach at each extremity of the 
tunnel was constructed with concrete and brick retaining walls, 
with a facing of white glazed bricks and a concrete invert. A 
layer of asphalt was carried round it to ensure water-tightness, 
The cut-and-cover work consisted of four or five rings of brick- 
work in cement, and was circular in section ; it was backed with 
a minimum of 2ft. of concrete, and a layer of asphalt was inter- 
posed between the brick-work and concrete. There were four 
shafts on the line of the tunnel, and these were placed at the 
horizontal or vertical changes of direction. ‘They were constructed 
of steel and iron double-skinned caissons, of 58ft. external and 
48ft. internal diameter. They had also an internal lining of white 
glazed brick-work. Two openings for the tunnel were provided in 
each caisson, which were closed when sinking by easily-removabie 
iron plugs. Air-tight floors were placed above the tunnel openings, 
so that compressed air could be used either while sinking or while 
the tunnel was being driven through. Two of the shafts had been 
sunk by keeping the water pumped down and excavating inside 
in the ordinary way ; one by excavating the material (gravel) by a 
grab worked from acrane on the top, and the fourth partly by 
grab and partly by manual excavation. In both the latter cases, 
however, the concrete and iron floors at the bottom of the shafts 
had to be inserted under compressed air, 

The ‘‘iron-lined” portion of the tunnel was constructed by 
means of a shield, and compressed air had been used for nearly 
the whole length, the pressure varying between a few pounds and 
about 27 1b. above the atmospheric pressure. The external dia- 
meter of the cast-iron lining was 27ft. and the internal diameter 
25ft. and 25ft. 4in., each ring of lining forming a length of 2ft. 6in. 
of tunnel. There were fourteen segments and one key-piece in 
each ring; all the sides of the segments were planed, and all the 
joints caulked. The internal lining consisted of 4 to 1 concrete 
with glazed tile facing. The tunnel was driven through materials 
of a very mixed nature, varying between hard water-tight clay 
and coarse ballast in direct communication with the river. Near 
the centre of the river the tunnel passed within 5ft. of the river- 
bed, but for some distance on each side of this point a layer of 
clay 10ft. thick had been shot from hopper barges to facilitate 
operations, On two occasions the tunnel was flooded by sudden 
‘*blow-outs ” and the consequent inrush of water. 

The shield used was 27ft. 8in. in external diameter and 19ft. 6in. 
long. It was shoved forward by hydraulic jacks, which exerted at 
times a total pressure of over 5,000tons. It carried two hydraulic 
erectors for placing the cast iron segments, Every precaution was 
taken in the construction of the shield to minimise the result of 
accident from a sudden inrush of water, and provision was made 
for working with either a closed or open face. A very large air- 
compressing plant was required to maintain the supply of air, and 
at times as much as 10,000 cubic feet per minute was pumped into 
the tunnel. 

The roadway, which was 16ft. wide, was carried on a brick arch, 
which formed the roof of a subway for pipes, electric light wires, 
&c., and a footpath 3ft. wide was provided on either side, 

An electric light installation had been erected for the permanent 
illumination of the tunnel and the supply of current for working 
the drainage pumps, &c. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE weaker tone at present appearing in some branches of the 
Midland iron trade is attributed to the continued and acute depres- 
sion in the sheet iron branch, which used to be the mainstay of the 
Midland iron trade. The sheet trade is largely dependent on 
export orders, and the unsettled state of affairs in South Africa 
and the East of Europe causes a serious contraction in demand, 
whilst several ot the Welsh tin-plate manufacturers have turned 
their attention to the manufacture of black and galvanised sheets, 
and are competing severely with Staffordshire producers. Black 
sheets this afternoon were quoted £6 a ton at works for singles, 
and doubles, £6 5s, to £6 15s., according to quality, while lattens 
were £7 10s. 

In the galvanised sheet trade better prices are hoped for from 
the rising quotations for spelter, but at present 24-gauge can be 
bought at £9 17s. 6d. f.o.b. at Liverpool in bundles. The exports 
of galvanised sheets last month totalled 19,583 tons, as against 
21,835 tons in March, 1896, and 15,728 tons in the same month of 
1895. For the first three months of the year the figures were, this 
year, 54,638 tons, last year 62,645 tons, and two years ago 41,796 
tons. India took last month 4003 tons, as compared with 4775 
tons in March last year, and 3739 tons in March, 1895; Australia 
took 3677 last month, 4752 in the corresponding month of last 
year, and 3244 in the same period two years ago; while the figures 
for the Argentine—same periods—were 10,906, 2904, and 1389 
respectively. All these show a falling off compared with March 
last year, and a gain compared with March two years back. South 
Africa last month took 2890, compared with 2182 in March last 
year, and 1391 in March, 1895, showing a gratifying increase on 
the corresponding month, both of a twelvemonth and of two years 
back, Another increase is that shown for ‘‘other countries” not 
specified, the figures for March this year, last year, and 1895, 
being 4611, 3122, and 1940. 

Marked bars were in slow sale at £7 10s., and merchant bars 
had a fair demand at £6 7s, 6d. to £6 12s. 6d. Common bars 
were selling in actual business at £5 17s, 6d. upwards, the £6 
and £6 5s, quotations being nominal ones. Stamping sheets were 
£9 10s, to £9 12s. 6d.; boiler plates, £8 to £9: tank iron, £6 15s.; 
hoops, £6 10s.; rods, £6 7s. 6d. to £6 10s.; tube strips, £5 12s, 6d, 
to £5 15s.; and angles, £6 to £6 5s. 

There was a very brisk sale for most classes of steel, and makers 
and agents have as many orders as they can execute in the specified 
times. Steel bars were £6 5s. to £6 10s. Blooms and billets of 
Bessemer make were £4 15s.; Siemens billets were £5 to £5 5s.; 
plating bars, £6 5s.; soft sheets, £7 5s. to £7 10s.; best sheets, 
£10 to £11; and angles and girders, £6 15s. for light and £6 for 
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Pig iron has a slightly firmer tone than last week, ey 
South Staffordshire and “Ghacpehine are almost cleared oat in 
where makers have any iron in store the bulk is very small g and 
Staffordshire forge cinder pig was 39s. to 40s., part-ming 45 outh 
47s, 6d., and all-mine 52s. 6d. to £53. Northamptonshirefy~,*® 
42s, to 43s,, Derbyshire 43s, to 44s, éd., and Lincolnshire 190° "™* 
Much interest is occasioned by the announcement that leadi 
American smelters have entered into engagements for deliver , 
their brands of iron to England at lower prices than similar 2.0. 
ties can be produced by English makers, Circulars hove hee 
issued by Liverpool agents, specifying the quality of Alabama i = 
and offering prompt deliveries. Ton, 
Much encouragement is afforded to ironmasters in this djets: 
by the excellent character of the Board of Trade repalineiet 
March. The returns are the most favourable we have had this 
year, and iron and steel are still in the ascendant, alike as re bes 4 
quantities and values. The figures demonstrate that the tad 
quantity of iron and steel exported last month was 351,144 fan 
against 263,341 tons in March, 1896, an increase of 33 per cent Th, : 
increase in value was 23 per cent.—£2,290,506 against £1. 862 000, 
Comparing the quarter which is just ended with the correspondi ; 
one of last year, we exported 860,070 tons, valued at £5,976 798 
against 728,204 tons, valued at £5,306,221 —an improvement of 
18 per cent. in quantity and 12 per cent. in value. In the great 
majority of individual branches a greater or less increase jg 
recorded. Pig and puddled iron is 48 per cent. higher for the 
month and 24 per cent. for the quarter; bar, angle, &c., 30 per 
cent, and 16 per cent.; railroad, 40 per cent. and 36 per cent,: 
wire, 4 per cent. and 3 per cent.; telegraphic wire, 56 per cent, 
and 30 per cent.; cast and wrought, 25 per cent. and 1] per 
cent.; hoops, sheets, &c., 40 per cent. and 23 per cent.; stee| 
(unwrought), 7 per cent. and 2 percent.; and tin-plate, 29 per cent, 
and 22 per cent. ‘ 


There is reason to believe that the wages difficulty in the South 
Staffordshire wrought iron tube trade will be settled without 
resort toa strike, Representatives of the employers and the work. 
people have held a meeting, and it is stated that the former haye 
consented to consider the proposed new wages price list, but 4 
formal division is deferred until the Easter holidays are over, 
The men’s notices, which expired on Saturday, have not been acted 
upon, and this week work is precisely as usual in the localities 
affected. 

At a meeting of the South Staffordshire Institute of Iron and 
Steel Works Managers, on Saturday, a paper was read by Mr, 
Le Neve Foster on ‘‘ Acetylene Gas,” Mr. Foster pointed out that 
acetylene was first discovered by Edmund Davy in 1836, since which 
time it had only ype 7p sarge in small quantities for experimental 
or other purposes, and it was only within the last few years that it 
had been manufactured on a commercial scale, In 1828 Pro. 
fessor Wihler discovered that organic bodies could be built 
up from their component parts, without the aid of animal 
or vegetable life. Mr. Wilson, an American, was the first 
to discover that lime and carbon could be acted upon by great heat 
in an electric furnace, and so produce carbide of calcium on a 
commercial scale. The commercial production of carbide of 
calcium opened > the many possibilities of the utilisation of 
acetylene ; not only for lighting purposes, but also in the syn- 
thetical formation of various hydrocarbons, By passing an electric 
spark through acetylene gas, benzol could be formed. Benzol was 
the starting point from which numerous hydrocarbons could be 
formed, including the well-known aniline dyes. But it remained 
to be seen whether this could be done on «a commercial 
scale. Acetylene was a clear, colourless gas, with a smell like 
garlic, and did not vitiate the air to anything like the extent of 
coal gas. 

Interest is taken in this district in the proposed formation of 
the Universal Weldless Steel Tubes Company, with a capital of 
£175,000, of which £130,000 is to be at once issued. The process 
is for the manufacture of weldless tubes for marine and all other 
water-tube boilers, weldless tubes for steam, gas, and hydraulic 
pipes, cycle tubes, and all tubes of a variety of sizes and sections. 
Special machinery is to be supplied by Mr. Heinrich Ehrhardt, of 
Dasseldorf, who is the patentee of the process. The company is 
paying £80,000 for the patent rights—£35,000 in cash and the rest 
in ordinary shares, 

A company to be called the Birmingham Criterion Engineering 
Company has been formed, with a capital of £20,000, to acquire 
the cycle manufacturing business of the Royal Engineering Com- 
pany, Legge-street and Digby-street, Birmingham. 

Ths Town Council of Wolverhampton have decided to apply to 
the Local Government Board for sanction to loans of £7830 
and £882, to provide additional electric lighting plant for 
extensions, 

The Birmingham Motor Omnibus Company has been registered 
with a capital of £10,000—£1 shares—to carry on the business of 
motor and other omnibus builders, tramcar, carriage, cab, and van 
builders, engineers, machinists, &c. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester. —With the holiday stoppages of works this week 
there is necessarily a further restriction of buying in the iron 
market here, and tho business put through on Tuesday’s Man- 
chester Exchange was only of very limited dimensions, Apart 
from one or two special inquiries there was practically little or 
nothing to really test the market, except to demonstrate that 
business was only practicable at prices considerably under those 
which makers cared to entertain. Local pig iron makers still 
hold to late rates, and these they are, as previously reported, 
getting on occasional sales to special customers, where 
they have favourable rates of carriage. With regard to 
district brands, the business now being done would seem 
to be almost entirely in the hands of merchants; and Lincolnshire 
makers, who are still quoting late rates, are so completely under- 
sold, that they have booked no new orders of any moment for 
several weeks past, As illustrating the position I may mention 
that whilst makers’ minimum basis for Lincolnshire foundry is 
45s, 6d., a moderate parcel was sold by one of the merchants on 
Tuesday’s ’Change at 44s, 3d. net, and much the same under- 
cutting is going on in other brands where orders can be secured. 
With regard to outside brands offering here, Middlesbrough is 
firm at 493. 4d. for good-named brands delivered by rail Man- 
chester, and 48s, 6d. at the docks; but there are ordinary 
G.M.B.’s to be bought at 1s, below these figures. In Scotch iron 
the leading brands are rather easier, Gartsherrie and Summerlee 
being now quoted 493, 6d., and Coltness 493. 9d., delivered Lanca- 
shire ports, with Eglinton and Glengarnock obtainable about 
46s, 3d. to 46s, 6d., and 2s, 3d. above these figures quoted for 
delivery Manchester Docks ; whilst American pig iron is quoted 
46s. to 46s. 6d. at the docks, 

In the finished iron trade makers are as a rule prepared to come 
about 2s, 6d. per ton below their quoted list rates to secure new 
business, and Lancashire bars are readily obtainable at £5 17s. 6d., 
with North Staffordshire qualities, in most cases, to be bought at 
£6 2s. 6d.;.and sheets do not average above £7 to £7 5s., delivered 
Manchester district, with hoops remaining at the Association list 
rates. 

The position as regards the steel trade remains much as last 
reported ; hematites scarcely average more than 59s. to 59s, 6d., 
less 2}, local steel billets are quoted £4 10s. net, bars £6 2s. 6d. to 
£6 5s., and steel boiler plates about £6 7s, 6d. delivered in this 
district, : 
In the engineering trade there is, with the holiday stoppages this 
week, not much to report, and the position remains practically un- 
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P _of-work members except, in some of the machine- 
increase of oe The serious diepate in the Oldham district 
making on, no move being made on either side calculated to bri 
oti so eottiement, and the fact that deliveries of raw materia 
are ‘ome firms had commenced to take in again have now been 
— ld seem to indicate the probability that the matter 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
A LARGE tonnage of coal continues to be brought to bank 
throughout the South Yorkshire district, with a very satisfactory 
volume of busi The abundant output, of course, tends to 








stopped, wou. * ry 1 a 
on until after the Easter holidays, The 

med ity x coo branches of the machine-making industry may 

also! probably cause the large machine makers in the Oldham 

‘tr it to be to some extent indifferent about concessions to the 

dis i ld bring the dispute to an end, and certainly both 
men wehich wou! ing pee - 
jdes seem Ve determined, notwithstanding the fact that alto- 
ns ther nearly 10,000 men are thrown out of employment. 
Be have previously referred to the strong feeling entertained by 
me of the leading representatives of the engineering trades in 
thi district with reference to the employment of skilled labour 

"automatic machine tools, which is practically the main question 
¢ issue in the North of England dispute, a settlement of which 
the employers and workmen are apparently endeavouring to arrive 

+ amicably ; and the announcement that the engineering em- 
= ers in the Manchester district have joined the Federation of 
Engineeri Employers’ Associations is therefore not at all sur- 
rising. ‘The important engineering firms in this district are very 
fargely affected by the question of the class of labour that shall be 
employed on modern machine tools, and their co-operation with 
the engineering firms in the North will tend to considerably 
strengthen the position of the employers. — 

These labour and wages questions, which of late have been 
coming so prominently and unpleasantly to the front, have natu- 
rally brou ht forward a good deal of comment and criticism on 
the attitude taken up by the men under the direction of the trades 
inion offici The other day I was shown a letter from a trades 
anion secretary requesting the employer at a works in this district, 
under the threat of a strike, to place one of their fully-paid 
members upon an automatic lathe, which had hitherto been 
operated quite satisfactorily by a youth, and with regard to which 
[ may add that a higher skilled workman had actually asked to be 
taken off, a8 it afforded him no opportunity of improving himself 
in his trade. This employer informed me that it was his intention 
to erect 8 Shop independent of their general works, and fit it up 
entirely with automatic tools, where he would employ only un- 
skilled or non-union labour, and with regard to which he would 
decline to have anything to do with the trade societies, 

Another case on somewhat similar lines, although in a different 
branch of engineering, came under my notice, and this in con- 
yersation with the secretary of one of the leading trade union 
societies. In this instance the introduction of automatic tools 
and the employment upon them of unskilled labour resulted in a 
protracted struggle with the trades union society, As a comment 
on the unreasonable attitude taken up by the trades union in 
insisting that only their fully-paid members should be allowed to 
operate these automatic tools, a skilled artisan, after being set to 
work on one of them, was so disgusted that he declared he would 
decline altogether to work such a machine, as, to use his own 
words, ‘‘it did everything itself, and left him nothing todo.” Yet 
his society insisted that a skilled and competent workman should 
practically waste his time in operating this automatic tool, and of 
course be paid the full society rate of wages. 

Of course all this insistance upon fully-paid skilled labour being 
thus employed wastefully and unnecessarily can have but one result 
—in so increasing the cost of production as seriously to endanger 
the position of English engineering firms where they have to com- 
pete with their foreign rivals ; and as an illustration I may mention 
that during my visit last week to the works of Sir W. G. Armstrong, 
Whitworth, and Co, I was informed that the firm had lost an im- 
portant foreign order for ordnance owing entirely to the increased 
cost of skilled labour in this country. Their successful foreign 
competitor had, however, to order from them the whole of the 
rough forgings that were required ; but where the largest cost in 
highly-skilled labour came in the foreign firm had been able to 
beat them, and the portion of the order that would have given 
employment to a considerable number of English workmen had 
consequently gone abroad. 

The Manchester Corporation is about to place an order with the 
Electric Construction Company, Limited, for a continuous current 
multipolar dynamo, coupled direct to a Musgrave engine of 
2500 indicated horse-power. This, I understand, will be the 
largest continuous current machine yet ordered, and the Corpora- 
tion are certainly making an entirely new departure in central 
sation driving, so far, at any rate, as English practice is con- 
emed. The new plant, the whole of which will be built in Eng- 
land, will be about five times as large as any in this country, and 
probably larger than anything on the Continent or in America, in 
the way of continuous current work. 

Ihave been supplied by Mr. John Hodge, secretary of the 
British Steel Smelters’ Amalgamated Association, with particulars 
asto the operations of the society during the past year. This 
Society was started in Scotland in January, 1886, and very 
soon afterwards became established in England and South Wales, 
Four years ago the headquarters were removed to Manchester, 
where they still are. During the year 1896 the Society made con- 
siderable progress, the membership increasing from 2567 to 3311— 
which represents 85 per cent. of the steel smelters in Great 
Britain, and the balance in hand from £2928 increased to £5910. 
Amongst the items of expenditure it may be mentioned that 
funeral benefit amounted to £322, and I may add that each 
member is entitled to £20 on this account, out of which he 
can claim £5 on the death of a first, and £5 on the death of 

a second wife. If unmarried and the sole support of his 
mother, he claims £5 on her death, the balance being due 
on his own demise. Travelling and out-of-work benefits 
absorbed £2002. With regard to labour questions, the Society 
has strongly urged upon both the past and the present 
Home Secretaries to extend the principle of compulsory weighing, 
embodied in the Mines Regulation Act, to the iron and steel 
trades, but without success, Both the Home Secretaries refused ; 
although they admitted the principle was right, they were satisfied 
that no sufficient ground existed to warrant its extension to the 
above industries. The strike, however, which resulted a few weeks 
ago at one of the large works on the North-East Coast d to 


petition, and to prevent advances in values. Most of 
the collieries are working well, the facilities for getting the fuel to 
market, both by rail and water, having been recently augmented. 
Further accommodation in this way will shortly be afforded, if the 
ha geys now being made to Parliament are successful. House- 
hold fuel became more active last week through the somewhat 
inclement weather ; but there is again a change to more genial 
conditions, which are once more telli Be me: the trade. With 
g' hy 





London and the Eastern Counties a is being done, 
the higher qualities of coal being chiefly called for. A fair local 
demand, with prices unchanged, is also reported. Best Silkstones 
realise 8s. to 8s, 9d. per ton ; ordinary, 7s.; Barnsley house from 
7s. 6d. to 8s, 3d. per ton; nuts, 7s.; and thin seam, 6s. 9d. per ton. 
Steam coal continues to be well called for. Although Baltic ports 
are not yet opened, the output, which is considerable, is com- 
pletely worked off, without signs of stocks in hand. The absence 
of accumulations on the pit banks has enabled owners to have a 
firmer hand in their arrangements for the approaching season. 
Inquiries for supplies for poe a have been very numerous, but 
6d. per ton advance on last year’s prices has checked a good deal 
of business. On all the contracts that have been made 3d. to 6d. 
per ton has been obtained. Barnsley hards realise 7s. to 7s. 6d. 
per ton; secondary sorts, 6s, per ton. Gas coal is in slacker 
demand, with values firm. Manufacturing fuel in steady request, 
prices unchanged. Nuts, 6s. to 7s. per ton; screened slack, 4s, 
per ton; pit slack, 2s, to 2s. 6d. per ton. Coke is largely called 
for. Prices are 8s, 6d. per ton for ordinary, and lls. to 12s. per 
ton for best washed. 

The official return of the Hull Chamber of Commerce and 
Shipping of business done with Hull by the Yorkshire colleries, 
during the first quarter of the year, has just been issued. A larger 
tonnage of coal was sent to that port during the three months than 
any corresponding quarter of 1896. The entire imports last month 
reached 183,232 tons—48,000 tons of which were sent by water— 
an increase of 21,664 tons when compared with March, 1896. 
During the three months the tonnage amounted to 518,880 tons, an 
increase of 53,000 tons over the corresponding period of last year. 
Denaby Main, as usual, sent the heaviest tonnage—27,320 tons, 
against 20,424 tons, an increase of 6896 tons. During the quarter 
the same company sent 76,568 tons. the increase reaching 11,624 
tons. Kilnhurst and Thrybergh Hall take second place with, 
singularly enough, 19,192 tons each, the increase being 6720 tons. 
Manvers Main is third. The export of coal from Hull during last 
month reached 69,290 tons, an increase of 20,742 tons as compared 
with March, 1896. The quarter’s exports amounted to 159,004 tons, 
an increase of 13,887 tons on the same quarter of 1896. The 
tonnage of coal sent coastwise last month was 12,582 tons, and 
during the quarter 49,406 tons. 

The leading branches of the heavy trades are as busy as ever. 
Railway material continues in excellent request both for home and 
foreign markets. The demand is mainly for tires, axles, buffers, 
springs, and similar goods. Orders are lehie rapidly cleared off, 
but others are coming in quite as fast as is desirable. It is 
ber yn that the advances now taking place in raw material, 
will stiffen prices for railway accessories. Boiler makers are full of 
work on home and foreign account. The engineering houses are 
also very well off for employment. Many establishments are 
running overtime to meet the demand, which is mainly on con- 
tract account. Heavy engineers’ toolmakers are also busy, and 
would willingly put on more men if they could lay their fingers 
upon them, 

In the lighter edge tool department the men are asking for an 
advance of 10 per cent. in their wages. There is more work than 
workers in this industry at present, and good hands are eagerly 
competed for by manufacturers. The employers’ difficulty is re- 
gar ed as the workers’ opportunity. Hence the agitation for 

tter pay, which is pretty certain to be conceded, as this is a branch 
of tonal beainenn in which machinery has not yet been successfully 
applied on any scale. A good deal is still doing in files, the file- 
cutters being fully engaged. The firms could find work for many 
more hands, and that in spite of the ever-increasing quantities of 
files turned out by machinery. 

In the lighter industries generally, the turn of the quarter 
appears to have brought about some improvement. A noteworthy 
feature is a run on ivory scales suitable for hafting pens, and 
pocket cutlery of medium grades. Nearly all our cutlery, and 
several of the silver and plating peeve) Petre are actively 
employed on articles commemorative of the Record Reign. The 
largest demand still continues to come in from Australia, where 
the Colonists seem bent on having every kind of hardware, cutlery, 
and silver that has any special Jubilee significance. The silver 
and electro-plate manufacturers are running full time, but the 
lowness of values in the sterling metal tells against business in the 
better qualities of plated goods and against profit with it. The 
manufacturers prefer the heavily-plated goods to silver in the 
general run of household requisites. Australia, New Zealand, and 
South Africa are the leading distant markets for these goods at 
present. Amongst the special articles recently produced was a 
silver casket, which was forwarded this week to Wolverhampton. 
It is a presentation to the Father of the House of Commons, the 
Right Hon. C. P. Villiers, who has sat for that borough con- 
tinuously for sixty-two years. The casket, which is a very good 
example of art work, is to be presented to Mr. Villiers by the 
County Borough of Wolverhampton. The manufacturers were 
Messrs. John Round and Son, Limited, Tudor Works, Sheffield. 

The Parliamentary Committee of the City Council have recom- 
mended the Corporation to put in force the powers reserved to 
them under Section 60 of the Electric Lighting Orders Confirma- 
tion Act (No. 4), 1892, and give notice to the Electric Light and 
Power Company, Limited, for the purchase of the undertaking. 
At the meeting recently held the Company declared a dividend 
of 74 per cent. per annum, and passed a resolution to increase the 
capital from £98,000 to £280,000. The shares are now at a large 








t out the men’s contention that an extension was neces- 
sary. Their view is that when men are paid by ton, to guess 
the weight, particularly when the guess: is on the part 
of the management, it is a very one-sided arrangement, and 
capable of great abuse. The condition of trade is, in the report, 
set forth as good at the present time, but prices of material do not 
rule high, e Society has at present no labour disputes which 
demand its attention, but, the general secretary stated significantly, 
pf & very strong position to meet any difficulties that might 
rise, 

Rather more inquiry has been stirring during the last few days 
for some descriptions of fuel, owing to consumers getting in 
supplies before the holidays, and this has kept some of the 
Principal collieries on full time. Generally, however, there is only 
& moderate business doing in the coal trade of this district, and at 
Most of the pits the output is now being limited to four days per 
Week. For round coals prices show a gradual tendency towards 
lessening firmness, and a’ though quoted rates are unchanged, pit 
Prices are not being adhered to in all cases. Best coals only in 
exceptional cases are fetching more than 10s.; seconds, about 8s. ; 
with common round coals ranging from 5s, 9d. to 6s. 3d. for steam 
and forge pu: s,and 6s. 6d. to 7s. for common house-fire re- 

uirements, e better qualities of engine fuel are in fairly active 

emand, with sellers, in some cases, asking a slight advance on late 
rates, but any higher prices are difficult to obtain, and at the 
pit mouth best slack can scarcely be quoted more than 4s. 6d. to 
4s, 9d., with common sorts still averaging 3s. to 3s. 6d. per ton. 

For shipment there is a moderate inquiry, with common steam 
coal readily obtainable at 7s. 6d., aad botten qualities quoted 
7s, 9d. to 83., delivered at the ports on the Mersey. 


pr . The Corporation has to give the Shareholders’ Corpora- 
tion £5 per cent. stock. The price of the £100 stock is now 1573, 
so that the Electric Light shareholders would do very well by the 
exchange, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement which was expected in the pig iron market 
still fails to make its appearance, and this week business has been 
extremely quiet. The continued dulness now is attributable to 
the political situation in the East and the approaching holidays, 
all other circumstances being favourable. Under these untoward 
influences, Cieveland pig iron warrants have this week touched a 
price not only lower than anything that bas been recorded this 
year, but anything that has ruled since the beginning of October, 
or for half a year. There is one curious and very unusual, if not alto- 
gether unprecendented feature in connection with prices of 
Cleveland pig iron this week; there are six qualities in the list, 
and for these only two prices are named. Thus No. 1 is 42s. 6d., 
and all the rest are at 40s., No. 3 realising no more generally than 
the forge qualities, whereas usually No. 4 foundry is 6d. below 
No. 3; grey forge, 1s. below ; mottled, 1s. 6d. below ; and white, 
2s.; but of these lower numbers there is scarcely any to be had. 
Not so long ago grey forge was 2s, 6d. cheaper than No. 3, and 
that it should now be realising the same price is indicative of the 
difficulty experienced in getting supplies of it. Steamers which 
have hitherto been able to get their cargo at one wharf and in one 





tide, have now to go to two or more wharves, and are sometimes in 
the river several tides before they are ready for sea. That the produc- 





tion is not equal to the requirements at present is apparent, but the 
output is not being increased, in fact it is rather the gene It 
is impossible to say how quickly the stocks in makers’ y: are 
being depleted, but they are going down gr in Connal’s stores. 
Thus on Tuesday night Messrs. Connal held 159,685 tons of Cleve- 
land pig iron, a decrease of 8167 tons this month, and of hematite 
pig iron 89,053 tons, decrease 6958 tons. Warrant iron is finding 
purchasers more freely than heretofore, as it is so much cheaper 
than makers’ iron—it can be had at 39s. 7d. cash, where producers’ 
lowest is 40s. 3d. for No. 3, and where the general price range 
from 40s. 6d. to 41s. But merchants readily sell No. 3 at 40s, 

Makers of East Coast hematite pig iron find demand very slack, 
but naturally few buyers will psc ob makers’ iron when they can 
get warrants at considerably less, Thus makers’ lowest price for 
mixed numbers is 49s, 6d., and the majority of producers quote 
50s., but warrants can be got at 48s, 6d., and answer most con- 
sumers’ requirements. Yet low as warrants are they are con- 
sidered too high as compared with West Cuast warrants, and 
orders are being sent to the latter district in preference, as buyers 
do not see their way to give 6d. or ls. more for an iron which is 
certainly not of greater intrinsic value. The situation for the 
hematite ironmaker has improved, so that he can now reduce his 
cost of production, seeing that there has been a decrease in the 
price of Rubio ore—it has dropped to 14s, 3d. per ton, delivered at 
Middlesbrough, whereas not 5a ago it was at 15s. 6d ; this alone 
represents a decrease of 2s. 6d. per ton in the cost of production. 
The dismantlement of the blast furnaces at the Teesside Ironworks, 
Middlesbrough, is being proceeded with. It is stated that the 
Cowper hot blast stoves are to be sent to the Coatham Works, and 
this gives rise to the opinion that these works, which have been 
idle for ten and a-half years, are to be put in order for recom- 
mencing operations. 

The Cleveland Blastfurnacemen’s Association have decided by a 
very large majority to give in their notices to cease work if the 
employers do not, when the present sliding scale terminates at 
the end of June, grant the eight hours day. The men have just 
given the requisite three months’ notice to end the present scale, 
and they will then be at liberty to press for the eight hours. That 
arrangement is in operation at only three of the works in the 
district ; it was in force forsome time at the Normanby Ironworks, 
but had to be abandoned on account of the conduct of the men 
themselves. 

The quarterly report of the Middlesbrough Chamber of Com- 
merce gives an estimate of the production of pig iron at that port 
during the first three months of the year. No exact statistics are 
now forthcoming from the Ironmasters’ Association, as two of the 
firms decline to furnish the figures relating to their make and 
stock, and this being so, any return issued would necessarily be an 
incomplete one. Of the 91 blast furnaces at Middlesbrough, 67 
were in operation at the end of March, against 72 a year ago, and 
the output for the quarter is estimated at 535,000 tons against 
544,000 tons in the last quarter of 1896, and 590,171 tons in the 
first quarter of the same year. Of the 535,000 tons last quarter, 
320,000 tons were Cleveland iron and 215,000 tons hematite, &c. 
The pig iron exports from Middlesbrough were 263,971 tons 
during the three months, an increase of more than 21 per cent. in 
the figures for the corresponding quarter of 1896. The shipments 
oversea were remarkably good—154,417 tons against 100,723 tons 
in the first three months of 1896, an increase of no less than 
54 per cent. Of manufactured iron and steel the exports were 
162,206 tons, the largest on record, and 38 per cent. more than 
the tonnage for the corresponding quarter of last year. The 
exports were largely rails and railway materials, and they were 
very heavy to India. Of iron ore 364,605 tons were imported 
during the quarter, against 290,789 tons in the last three months 
of 1896, and 394,143 tons in the —< eee of last year. The 
exports of iron and steel, andall othergoods—except coal and coke— 
were valued at £1,137,721, this being £423,336 more than in the 
corresponding quarter of last year, an increase of nearly 60 per 
cent. 

The death is announced this week of Mr. John Henderson, of 
Stockton, at the age of seventy-eight years. He has for many 
years been a director of the Stockton Malleable Iron and Steel 
Company, and for the last two years has been thechairman. He was 
for some thirty years a draper in Stockton, but retired in 1877. 
He was an Alderman of the borough. The death is also reported 
of Mr. James Burn, mining engineer and iron merchant, Sunder- 
land, at the age of sixty-five. Hewas born at Old Penshaw, and 
served his apprenriceship with Mr. Dalgleish, at the Marquis of 
Londonderry’s Rainton Collieries. Some twenty-five years ago he 
commenced business as an iron merchant and machinery broker, 
and afterwards took his sons into partnership. 

The finished iron and steel industries are dull in nearly every 
branch, few orders being forthcoming, and prices are weak. Steel 
ship plates are at £5 53.; steel ship angles, £5 2s, 6d.; iron ship 
plates, £5 23. 6d.; iron ship angles, £5; and common iron bars, 
£5 5s., all less 24 per cent., f.o.t. The attempt made by the 
liquidator of the Darlington Steel and Iron Company, Limited, to 
resuscitate the concern and get the place again to work does not 
appear to have met with the approval of the shareholders, who 
are not, it is said, inclined to embark further money in the 
establishment, which has been idle since October, 1894, and is 
partly dismantled. There thus remains nothing for it but to 
realise the property. The liquidator proposed that the works 
should restart not on the manufacture of rails alone, as the situa- 
tion of the place is not favourable enough to enable it to compete 
with works near the seaboard, but he suggested that some other 
branch of the steel trade should be taken up. Heavy steel rails at 
present are strong at £4 12s. 6d. per ton at works. At Hetton-le- 
Hole a new foundry and general engineering works is to be 
started. 

Mr. F. W. Macaulay has resigned his position as resident 
engineer at the works for the Stockton and man raat 
Corporations Water Board, and Mr. Forbes will be appointed. Mr. 
Alderman Cresthwaite, of the Union Foundry, Thornaby-on-Tees, 
was thrown from his carriage last week and severely injured. Mr. 
James Patterson, for some years manager of the engine works 
department of Messrs. J. Wigham, Richardson, and Co., Neptune 
Works, Walker-on-Tyne, has been appointed manager of the 
engineering department of Messrs. Workman, Clark, and Co., 
Belfast. 

Coke is in good request, especially on export account, consider- 
able quantities being needed by Germany and France, owing to 
the inability of the Westphalian cokemakers to satisfy the require- 
ments. The increased demand has led to the relighting of a 
many coke ovens in Durham. Prices are firm, at 15s. 6d. to 
163. 6d. f.o.b. for good foundry coke, while 133. 3d. per ton at 





Middlesbrough furnaces is paid for blast furnace coke. Coal ship- 
ments are good; last month from North-Eastern rts they 
reached 1,525,645 tons, an increase of 182,361 tons on March last 


year. The price of steam coal is advancing, as the demand is brisk, 
and 8s. 3d. per ton f.o.b, has to be paid for best qualities. A firm 
of Manchester engineers, Messrs. Bancross and Kendrick, are boring 
for coal on the Birmingham estate of Mr. Godolphin Milbank, 
near Greta Bridge, a few miles from Barnard Castle. Attempts 
have several times been made to find workable coal in the neigh- 
bourhood of Barnard Castle. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quieter tone in the Scotch iron trade, and 
this is noticeable almost throughout all its departments. It 
might have been expected that the Board of Trade returns 
would have produced a good effect, and they were, of course, 
favourably received ; but reports as to the state of the demand 
in English and other centres in the last week or two have been 





interpreted as unsatisfactory, and in addition to this the state of 
the raw iron market in this part of the country is decidedly weak. 
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Merchants and consumers are holding aloof to an extent that can 
only be explained in one of two ways—either because they have 
few orders to fill or that they are convinced they will be able to 
meet their requirements at a lower range of prices, 

The Glasgow pig iron warrant market has been depressed and 
somewhat irregular. The opening this week gave evidence of a 
desire on the part of holders to dis: of their iron, but pur- 

- chasers would only operate on a declining market, and even then 
sparingly. In the course of the past week Scotch warrants have 
sold from 44s. 10d. to 44s. 4d. cash, and at 44s. 74d. to 44s, 64d. 
one month. There has been scarcely any demand for Cleveland 
iron for forward delivery, and only a small cash business at 
39s. ll4d. to 39s. 6d. Cumberland hematite has sold from 
47s. lld. to 47s. 74d. cash, and 48s. to 47s. 10d. one month, and 
Middlesbrough hematite from 48s. 84d. to 48s. 64d. cash, there 
being practically no demand for future delivery. 

The depressed condition of the raw iron market, with prices 

gradually receding for a succession of weeks, has rendered con- 
sumers indifferent purchasers, and merchants have likewise been 

- easy as to their obligations. An upward turn in prices might, 
however, do away with this state of matters at any moment, 
especially as it is quite apparent that the statistical position of the 

pig iron trade is paeeataiier favourable, 

he production of pig iron in Scotland is fully maintained, there 

— furnaces in blast, as compared with the same 

number at this time last year. The only change since last week 

- is the transference of one furnace from hematite to ordinary iron at 
the Coltness Ironworks. 

A — amount of pig iron is going into consumption at home, 
much of it hematite. Scotch-made hematite pigs are quoted 52s, 
to 52s, 6d., delivered in wagons at the steel works, and these prices 
appear to favour this class of iron to the extent of the production 

-in — of English hematite, which has to be brought by water 
and rail. The imports of pig iron into Scotland from the North- 
East Coast of England in the past week reached 10,065 tons, com- 
pared with 10,808 in the corresponding week of last year. 

The prices of Scotch makers’ pig iron are in a number of cases 
3d, to a. per ton lower. Govan and Monkland, No, 1, are quoted 
f.o.b. at Gl w, 45s. 9d. per ton; No, 3, 44s. 9d.; Carnbroe and 
Wishaw, No. 1, 46s.; No. 3, 45s.; Clyde, No. 1, 50s.; No. 3, 47s.; 
Calder and Summerlee, No. 1, 51s.; No. 3, 48s.; Gartsherrie, 
No. 1, 51s. 6d.; No. 3, 48s.; Coltness, No. 1, 52s.; No. 3, 48s. 3d.; 

» Glengarnock, at Ardrossan, No. 1, 50s.; No. 3, 45s.; Eglinton, 
No. 1, 47s. 3d.; No. 3, 45s. 3d.; Dalmellington, at Ayr, No. 1, 
46s. 9d.; No. 3, 44s, 9d.; Shotts, at Leith, No. 1, 51s. 6d.; No. 3, 
49s.; Carron, at Grangemouth, No. 1, 51s. 6d.; No. 3, 48s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
were larger than for a considerable time past, amounting to 6699 

- tons, against 5459 in the same week of last year. Of the total 
~there was despatched to South America 70 tons, India 180, 
Australia 280, France 79, Italy 30, Germany 1075, Russia 60, 
Holland 305, Belgium 115, China and Japan 61, other countries 
75, the coastwise shipments being 4378, compared with 4265 in the 
same week of last year. 

The decrease of 11,375 tons in the stocks of pig iron in the 
North of England and Scotland in the past week is undoubtedly 
significant of a large current trade being done with consumers, 
despite the apathy which they show in the open market as to 
future requirements. Although only 350 tons of that decrease 
occurred in the Glasgow stores, the use of English iron is now so 
extensive in the West of Scotland, that the fiuctuations in the 
Cumberland and Middlesbrough stores are quite as important to 
the trade here as the changes nearer home. 

Finished iron and steel are quiet as regards inquiries for future 
delivery. It is generally thought that considerable orders are 
being held back in the hope of better terms being ultimately 
obtained. There has been no official change in prices, however, as 
regards manufactured iron, and it is hoped that improvement in 
the foreign demand may shortly be experienced, and thereby 
values be maintained. The outcome of the quarterly meetings in 
England has not helped the tone of the market here. It is 
reported as regards mild steel that there has been some relaxation 
in prices. Certain firms are reported to be quoting £5 5s. for ship 
= and £5 to £5 2s, 6d. for angles, less the usual 5 per cent. 

iscount for delivery in the Glasgow district. 

In the coal market there is comparatively little change to note. 
There is a good demand for the better sorts of house coal in the 
West of Scotland. Splint is more difficult to sell. There is a fair 
demand for steam coal, but main coal meets with a great deal of 
competition, and is therefore heavy to dispose of. The prices 
f.o.b. at Glasgow are :—Main, 6s. 6d.; splint, 6s, 9d. to 7s.; ell, 

‘$s. 9d. to 7s. 3d.; and steam, 8s. per ton. The shipments of coals 
from Scottish ports in the past week amounted to 138,417 tons, 
compared with 137,076 in the preceding week and 115,044 in the 

-same week of 1896. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE proposed control of the output in the collieries of Mon- 
mouthshire and South Wales was again considered at a meeting 
of the Coalowners’ Association at Cardiff on Saturday, Mr. James 
Williams presiding, and several leading members, amongst them 
Sir W. T. Lewis, Bart., present. After a little discussion, it was 
decided that the secretary issue a communication to all the coal- 
owners of the district, with a view of ascertaining their opinion of 
the scheme prior to a discussion with the workmen’s representa- 
tives on the subject. 

This advances the matter another step. The progress is slow, 
but I suppose it is in accordance with the fact that the elaboration 
of great schemes, which may have a lengthy duration, requires full 
time in maturing. At the same meeting the Association gener- 
ously conceded £3000 towards the cost of the Engineers’ Institute, 
upon the well-reasoned application of their president, Mr. Henry 
W. Martin. 

A little disappointment has been felt in Cardiff of late that the 
coal trade was not in a more vigorous condition than it was on the 

- eve of the holidays, when usually there is a pressure for clearances, 
However, this week trade brightened a little, and though seconds 
and drys were rather inactive, there was a good demand for best 
steam, and prices were fairly strong. Mid-week quotations on 
’Change show this :—Best steam coal, 10s. 9d. to 11s.; seconds, 
9s, 9d. to 10s. 3d.; drys, 9s. 3d. to 9s. 9d.; best Monmouthshire, 
9s. 6d.; seconds, 9s, to 9s. 3d.; special steam smalls, 6s.; best, 
5s. 9d. to 5s. 104d.; seconds, 5s. 6d.; inferior sorts, 5s. ; t house 
coal, 10s. 6d.; Rhondda, No. 3, 11s, to 11s, 3d.; brush, 9s. 9d. to 
10s.; small, 8s, 3d. to 8s, 6d.; No, 2 Rhondda, 8s, to 8s, 3d.; 
through, 6s. 6d. to 6s. 9d.; small, 4s. 6d. to 4s. 9d. 

At Swansea the coal trade has taken a more promising outlook, 
anthracite being especially in good demand. It was stated on 
*Change.this week that the shipments of this class of coal for San 
Franzisco are expected to total 20,000 tons for April. 

Swansea coal shipments last week were above late averages, and 
Newport, Mon., did fairly well in coastwise and foreign business, 

Iam glad to note that Swansea fuel trade is improving. Last 
week the shipments were 4650 tons, Last month the shipment 
was 33,532 tons, against the small shipment of 15,187 tons for 
March last year. Cardiff in patent fuel appears to be advancing. 
Last week one fine shipment of 4400 tons took place to Vera Cruz, 
and minor ones to France, &c. 

The changes in the South Pit, Plymouth, by which mechanical 
labour has been substituted for that of horses, involving the 

ying off of hauliers, however acceptable on the score of humanity, 
is not looked upon with favour by the hauliers themselves. The 
management is, however, doing good work in carrying out these 
and other changes. The elimination of a good deal of the haulier 

element from this quarter is regarded with favour by the large 


body of peaceful and industrious colliers, whose regular work has 
often been upset by the action of hauliers, principally young un- 
married men of unsettled habits. 

In the Rhymney Valley the output of steam coal has been more 
regular during the week, now that Mabon’s week has been ed, 
but the Easter holidays are expected to tell adversely. Coke is in 
= demand, and the wagons of the Rhymney Company are to 

seen over a wide area. In the Swansea Valley, Cwrt y Bettws, 
old pit, Birchgrove, and the Fox Hole are doing well. Dowlais 
Cardiff Colliery is busily employed, and in the Mountain Ash 
district a new sinking is prospected of an important character. 

The question of the introduction of the orders concerning 
explosives is being taken up with energy in the anthracite district. 
On Saturday a large gathering of coalowners and workmen took 
= at Swansea, when resolutions were passed in support of the 

eputation to the Home Secretary against it, the opinion of the 
meeting being that the order would be highly prejudicial to the 
trade without attaining the measure of safety intended. 

The stokers at Mardy Colliery have given notice to terminate 
contracts, in order to secure an inc! wage, and an alteration 
in the existing conditions of working, This has been brought under 
the notice of the Coalowners’ Association, and it has been decided 
that Locketts Company, the owners, will be supported against the 
action. 

The iron and steel trades remain in a 
and in all branches the activity is marked. Last week two sub- 
stantial cargoes of rails for India were cleared v/@ Cardiff, one of 
3500 tons for Bombay, and another of 4200 tons for Calcutta. 
The steamer from Bombay was laden also with 800 tons of coal 
and 400 tons of coke. That for Calcutta carried in addition 1000 
tons general — The rails to both destinations were excellent 
steel and admirably washed. ‘‘Croppings” are in good demand 
at most works, and for bars there has been no falling off in 
requirement, 

There is no change in quotations this week, all kinds rails and 
bars are fairly steady, and the influence of the Birmingham meet- 
ing last week appears to beslight. Iron ore prices are maintained, 
best Rubio ranging from 14s. 3d. to 14s. 6d., and Tafna 13s, 9d. 
Cardiff, Blaenavon, Dowlais, and Cyfarthfa continue to import 
largely, and last week Swansea imported 6484 tons, in addition to 
3556 tons pig, and 66 tons tin bar. 

During the past month vigorous attempts have been made to 
complete No. fi furnace, Dowlais, but the undertaking has been a 
huge one, and the weather much against operations. Probably it 
will be a few weeks yet before the blast is applied. 

Cyfarthfa extensions are progressing, and I note that Mr. B. R. 
Jones, formerly of Dowlais, and of Rhymney, has now the manage- 
— of the blast furnaces, for which his long experience eminently 
fits him. 

There is not much change to report from the tin-plate district, 
On the whole a better outlook is to be seen, and some disturbing 
features have been cleared away. At the Fox Hole tin-plate 
works, agreements have been entered into to carry on the work 
from day to day, on the old terms, 5 per cent. reduction. At 
the smelting works of Messrs. Fry and Everitt, a probable strike 
has been spared, the men practically accepting the condition 
offered a week ago. At the Beaufort, Duffryn, Morristown, and 
Park tin-plate works, notices have been posted to cease contracts 
in twenty-eight days, but the opinion in the district is, that it is 
= only a move to checkmate one anticipated from the men’s 

nion.” 

At Benton Ferry eighteen mills were in full operation last week. 
The output of hematite pig at the Briton Ferry Works was good 
last week, and the new furnaces and powerful engine give every 
satisfaction. 

Last week the shipments of tin-plates from Swansea amounted 
to 36,409 boxes, tonnage being scarce. Works sent in 53,704 
boxes, . 

March shipments, compared with those of March, 1896, show a 
satisfactory increase on the whole, but a falling off in some 
quarters. Russia, forexample, took 7145 tons in comparison with 
1639 tons for 1896 ; France 1509 in comparison with 1135; Italy 
1144 compared with 464; Austria 111, compared with 77. Ger- 
many, Portugal, Straits Settlement, and America, showed a decline. 
America, for instance, 4689 tons, contrasted with 5393 tons. The 
increase on the whole is gratifying—41 per cent. Liverpool 
announces increased business in tin-plates, but tone of the market 
ge Bessemer cokes 10s. to 10s, 3d., Siemens 10s, 14d. to 

. 4d, 

The Snowdon Railway is to be started again on Easter Monday, 
and I hear that great care has been taken along the whole length of 
the line to prevent any further mishap. 

Coke prices are firm, without change, Cardiff and Swansea. 
Pitwood stocks are heavy, and highest prices realised during the 
week at Cardiff have been 15s. 3d. There is noalterationin patent 
fuel prices. 

At a meeting of the Swansea Harbour Trust on Monday, the 
report of the Executive Committee was adopted. This included 
the carrying out of the North Dock improvement, and the new 
entrance to the basin. This with work now progressing will entail 
an outlay of £100,000. The necessity of increased hydraulic 
power was recommended. This could be supplied for £16,830. 

Sir John Jones Jenkins, the chairman, referred at length to the 
substantial improvement in the Harbour revenue, the imports 
showing an advance of 59 per cent., and the erports 31 per cent. 
The facts he adduced, he remarked, were ample evidence of a 
growth and vitality second to no other port in the kingdom. 


tiefact, Aditi 











NOTES FROM GERMANY. 
(From our own Oorrespondent.) 


DvcRInG the past week activity has been well maintained in the 
iron and steel department, though the orders placed are not heavy, 

In Silesia the blast furnace works are reported to be rather 
fully occupied, the pig iron produced going into immediate con- 
sumption at tolerable good prices. The demand for manufactured 
iron has increased upon the week, and exports, especially to Russia, 
are likewise improving. On the first of present month an explosion 
occurred at the Hedwig-Wunsch colliery, near Zabrze, in Silesia ; 
six persons, including the owner of the pit, Herr Borsig, of Berlin, 
and the chief chemist, were killed. 

On the Austro-Hungarian iron market the business in raw iron 
is steady, but comparatively limited, while some branches of the 
manufactured iron department exhibit a fair briskness. Iron for 
structural and engineering purposes, for instance, has been in im- 
proving request, and the prices realised may be considered pretty 
favourable for both makers and buyers. Hardware is in slightly 
better demand than formerly, especially in Bohemia. Foundries, 
pipe mills, and machine factories are, as a rule, in pretty regular 
occupation. Concerning prices there is nothing of interest to be 
reported, official quotations being the same as in previous weeks. 

The majority of the French ironworks are fully engaged. Pig 

iron remains a trifle scarce. Malleable iron is briskly sold, and 
shows considerable stiffness. Bars No. 2 stand on 165f. p.t., free 
at works, while in Paris 175f. p.t. is the price quoted for the same 
sorts. 
The position of the Belgian iron industry has in no wise altered 
since previous report, steady employment being maintained at the 
works. Current output is readily consumed, and this leads to an 
extreme firmness in quotations. Changes in an upward direction 
have, however, not been reported upon the week. A good 
and regular business is being transacted on the Belgian coal 
market ; prices are stiff. For coke an uncommonly strong demand 
comes in, : 

In spite of an undeniable dullness in some branches, the general 











situation of the Rhenish- Westphalian iron trade may be regarded 
as tolerably good. Shipments in pig iron have been rather heavy 








—————— 

at unchanged quotations; total production till end of thi 
has been disposed of, and there have also been in Dire duarter 
for the last quarter. In the scrap iron business a c ange hag rb 
noticeable, the reserve on the part of the dealers, so frequently 
complained of, having given place to a decided Willingness to oll’. 
prices are naturally less firm than in former weeks, and are even 
reported to have gone down a few marks since last letter, Demand 
and sale on the malleable iron market are on the whole prett 
lively ; bars, for instance, are in improving request, and go 

lates. The sheet trade, on the other hand, continues te 
irregularly occupied ; and girders, though in regular request, a, 
also not nearly so well inquired for as might be desired oj 
compared to last year’s business in April, the present demand fo! 
girders may even be termed sluggish. There fe much life stirrj 4 
in the railway and general engineering departments, and th 
outlook is hopeful. An upward tendency in the prices for nearly 
all sorts of tubes speaks well for the business done in this article. 

Total output of coal during the first three months of present 
year was, according to the Rheinisch-Westphiilische Zeitung, for 
the Rubr district, 9,868,108 t., against 9,218,070 t.; for the Saar 
district, 1,541,010 t., against 1,470,070 t.; for Silesia, 3,472 489 + 
against 3,491,470 t.; and for the three districts together’ 
14,881,670 t., against 14,179,610 t., which shows an increase of 
72 per cent. for the Ruhr district and an increase of 4:8 per cent, 
for the Saar district, while output of coal in Silesia decreased 
5 per cent. against the corresponding period last year, 

he Rhenish-Westphalian coke market is extremely firm 
According to statements made at a late meeting of the Rhenish. 
Westphalian Coke Convention, shipments of coke to East France 
rose within the period from 1889 to 1894 from 250,000 t, on 
1,050,000 t., and in 1896 again decreased on 850,000 t. Shi ments 
to Luxemburg rose from 410,000 t. on 810,000 t. for 1896: to 
Lorraine, from 350,000 t. on 600,000 t. for 1896, Shipments in 
coke to Belgium rose up to 300,000 t. for 1895, and again decreased 
on 170,000 t. for 1896; to Nassau-Siegen shipments in coke Tose 
from 600,000 t. on 680,000 t. for 1896. 

Consumption of coke in the Ruhr district was for the years, from 
1889 to 1896, as follows :—480,000 t., 500,000 t., 410,000 ¢, 
275,000 t., 180,000 t., 200,000 t., 250,000 t., and 500,000 t. Con’ 
sumption was for January of present year, 476,000 t.; February 
458,000 t.; March, 506,000 t.; together, 1,440,000 t. Outpat 
in coke for 1898 is estimated on 6,000,000 t.; 4,422,000 t. blast 
furnace coke, and 751,000 foundry coke ; together 5,174,000 t., or 
87 per cent. of output, have already been sold for 1898 at raised 
quotations. 

The famous gold mines of Podwinzeff Brothers, in the Ural 
district, are reported to have been bought by a company of French 
capitalists for the sum of 20 million roubles, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 7th, 
THERE is an observable increase in industrial activity in all Doi 
of the United States. The railroads are rapidly adapting them. 
selves to the United States railroad decision, and the Stock Exchanges 
show that even in speculative circles there is a better feeling, 
Railroad earnings are neither better nor worse than they were 4 
ear ago. The iron trade is in fair shape, but it has been disturbed 

so many influences that purchasers cannot see their way clear 
to begin covering summer requirements. Shipbuilding material, 
and bridge and locomotive material, have been quite active for a 
week or two. Shop equipment, where heavy machinery is wanted, 
has been contracted for. Electrical supply houses are making 
quite large spring shipments from leading manufacturing centres, 
Tin-plate mills are hurrying up stock, and prices are firm. The 
window-glass houses are nearly all on full time. Nail factories are 
run full, and despite the heavy production the reserve stocks are 
dwindling. Wire rod is active, and all material entering into the 
implement supply trade. Pig iron is dull and weakening. Billets 
are strong at the current rates. Ore prices are not definitely fixed 
yet, but will be lower than ever known. Lake freights will also 
rule low. There has been no upward movement in trade, such as 
would harden current quotations. Coke is dull, with nearly half 
of the Connelsville region id!e. All this means that the big interests 
are waiting for a definite settlement of freights, ore and coal, 
and for the appearance of the spring demand. The anthracite 
companies have decided to restrict the production of coa! as last 
year. It should be kept in mind that for months the volume of 
business has been below the average. The business interests await 
the return to normal conditions with great anxiety. 








CATALOGUES. 
George Cradock and Co., Wakefield. Wire ropes.—This is the 
fourth edition of Messrs. Cradock’s excellent catalogue. In addi- 


tion to the usual information, the book contains a handsomely 
illustrated description of this firm’s works, and will form a worthy 
acquisition to an engineer’s bookshelf. ’ 

W. Richardson and Co., Darlington.—In conjunction with a 
nicely appointed list of this firm’s heating apparatus, the little 
pamphlet contains a treatise, entitled, ‘‘ How to Heat our Homes, 
Offices, Public Buildings, &c.” . 

The Empire Company, Manchester.—Sight - feed lubricators, 
injectors, safety valves, steam separators, and dryers. 








MANnJAK.—In the Island of Barbados, West Indies, the discovery 
was made some months back of large quantities of a certain 
mineral—locally called ‘‘ Manjak ”—which bids fair to outrival in 
point of utility all the similar substances that occur in various parts 
of the world. Manjak is of a black colour possessing high lustre, 
and having a bright conchoidal fracture, in appearance closely re- 
sembling newly-broken pitch. In Barbados itis found very near, 
and sometimes upon the surface of the ground in seams varying 
from lft. to 2ft. in thickness, running usually at an angle of about 
40 deg., and in close proximity to rocks. It is — to have 
been formed by the drying up and consolidation of petroleum oil, 
which occurs in abundance in the same localities, and is often 
seen oozing out of the ground or floating down the streams. | In 
composition it is not unlike Trinidad pitch, the Utah ‘ giloonite, 
and the Mexican “albertite,” but is of superior quality to any of 
these. It is supposed to equal the Egyptian ‘‘asphaltum” in 
quality, but there is a doubt as to the correctness of this view. 
The analysis of best quality Manjak is :—Moisture, 2°00; volatile 
organic matter, 70°85; non-volatile organic matter, 26:97 ; 
mineral matter, *18 ; total, 100000. As ordinarily met with, how- 
ever, it does not quite come up to this analysis. It contains 
rather more—about 5 per cent.—moisture and mineral matter. 
Referring to the analysis of Trinidad ‘‘ pitch,” we find that it 
contains between 21 per cent. and 30 per cent. moisture, and 
about 38 per cent. ash, so that the superior richness of Manjak in 
natural bitumen, as compared with Trinidad “pitch,” is evident. 
Among the various uses to which Manjak has been successfully 
applied may be mentioned :—(1) As insulation for electric wires. 
(2) As varnishes of the best quality. (3) As bituminous —— 
in asphalt roads and pavements, (4) As patent fuel, mixed wit 
peat or other organic matter. (5) In small percentages, as an 1n- 
tensifier of the illuminary power of coal gas. Such satisfactory 
results have been obtained : its use for insulation, that it is « 
pected by some experts that it will soon supplant rubber in 4 
waterproof work. Samples ot Manjak may be obtained from 
Messrs. Henry Kendall and Sons, Liverpool and London. 
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SOCIETY OF ENGINEERS. 
; OF ENGINEERING UNDER- 
qHE RATING OF ENGI 


ing of the Society of Engineers, held 

Ar 8 mee United Service Institution, White- 
at on Monday evening, April 5th, 1897, Mr. 
, ‘Maxwell Lawford (eo in the chair, a 
G. Maxwe'read by Mr. P. Michael Faraday, 
peFtled, “The Rating of Engineering Under- 
te author commenced by penton out the 
i aportance to engineers of a knowledge of the 
rod in which the works under their control 
a assessed for the purpose of parochial rating. 
i stated that the fact that most of our large en- 
- eering undertakings, being owned and worked 

ublic companies, were assessed upon the 
eipts and expenses principle, was not a trans- 
= foo from the law providing that trade profits 
not to be rated. Also, that when rating an 
arr ertakiNg extending through many parishes, 
po assessment in any one parish must be fixed 
‘, accordance With the rental value of the here- 
ditament in that parish, and not by ascertaining 
the value of the whole concern and then dividing 
it among the various parishes claiming a share, 
: ording to the size of the property in those 
po es, The method of arriving at the value of 
hereditament on the receipts and expenses 

& iple was briefly explained, also the applying 
of this principle in the case of a railway company. 

The question next dealt with was with regard 
to the capital required by the hypothetical tenant, 
and also the capital belonging to the hypothetica 
jandlord ; and the point as to whether tne various 
items going to make up that capital were to be 
taken at their prime cost, or at their value at the 
time of making the valuation, was discussed, in 
addition to the percentage to be allowed the 
hypothetical tenant as his share of the under- 
taking. The method in which stations, sidings, 
&e,, of a railway company are assessed was ex- 
pisined, and also the subject of the rateability of 
sigaals at junctions, The deduction for the 
maintenance and renewal of the permanent way 
was dealt with, and the reason why viaducts and 
tunnels, &c., are not to be charged wholly to the 

ish wherein they are situated, was also ex- 
plained. The rating of branches belonging to 
the system of a large railway company where 
such branches are per se worked at a loss was 
touched upon, thus introducing the complicated 
subject of contributive value. Similarly the 
rating of canals was dealt with, and an explana- 
sion was given of how canals were formerly rated. 
The author explained that the buildings and 
reservoirs of the canal corresponded to the 
stations of a railway company, and to the dead 
works of a gas or water company. 

The obvious advantage which an incoming 
tenant would have in the case of a water com- 
pany, a8 com with a gas company, owing to 
the fact that the former has statutory rights to 
collect its rates in advance, was pointed out, and 
the bearing which this point had upon the 
tenant’s capital was shown to be very consider- 
able, An explanation was given of the term 
“dead mains,” it being pointed out that in 
certain parishes mains passed from one end to 
the other without in way supplying occupiers in 
that parish, in contradistinction to ‘‘ live mains,” 
which were used for the immediate supply of the 
occupiers, and the importance of the division 
between these two classes being accurately made, 
owing to the fact that they are assessed upon 
different principles, was fully pointed out. In 
conclusion, the author showed the fallacy of the 
contention that the gasholders, retorts, &c., of a 
gascompany were tenants’ tools, and therefore 
not rateable, 








BICYCLE TUBE MANU- 
FACTURE. 


In the midst of the discussion relative to Great 
Britain’s decreasing iron and steel market in the 
United States there is one branch which has been 
comparatively unnoticed, although it has seen 
some important changes. This is the cycle in- 
dustry. When this branch was started, Great 
Britain found in the United States an extensive 
market for bicycle tubing. Great Britain at once 
became the leading manufacturer of bicycles. It 
is estimated that last year British manufacturers 
turned out at least 1,600,000 cycles. And a very 
important part of the British cycle trade was the 
exportation of steel tubes to the United States. 
But during the past two years the decline in this 
line has been phenomenal. Recently published 
statistics show what a big falling off there has 
been in this trade. It is estimated that during 
the last quarter in 1895 British steel tube exports 
to the United States were valued at 250,000 dols. 
By the end of 1897 it is probable that this item of 
British export will entirely cease so far as the 
United States are concerned. The tube-making 
industry of this country, says the American 
Manufacturer, has greatly extended during recent 
ears, until now it is computed that seven of the 

tgest companies engaged in the business have a 
capacity of 82,000,000 to 85,000,000ft. of tubes 
annually. Assuming the amount of tubing re- 
quired for a bicycle to be 20ft., this production 
would, of course, represent i,000,000 bicycles per 
annum, if entirely devoted to that purpose; buta 
certain amount of the tubing so manufactured is 
used in the boiler-making industries, and new uses 
are being developed for a large remainder. 

. Yet this is one of the decidedly new industries 
in the United States. Until 1895 we imported 
the bulk of our bicycle tubing from Great Britain. 
In 1885 the cycle industry hardly existed in this 
country. In 1890, however, the industry had 
made considerable progress, seventeen factories 
having produced some 40,000 cycles. In 1895 the 
output had increased to over 680,000 cycles from 
500 factories, To-day it is computed that there 
are at least 700 cycle factories in the United 
States, with a capital of over 100,000,000 dols., 
and an output of at least 1,225,000 cycles, 
Moreover, Great Britain and the United States 
are now struggling for the cycle business in all 
the markets of the world. The rapid growth of 
this industry on both sides of the Atlantic has 
occasioned considerable discussion as to its per- 
Manency, As one of our leading British ex- 
changes remarks, it is of great consequence to 
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both Europe and America that a reliable answer 
should be found to this question. In both 
countries a vast capital is now employed in the 
cycle business, and large numbers of artisans have 
been drafted into the trade from many outside 
sources. Inthe United States it is computed that 
150,000 persons are engaged in yaw selling 
cycles and their accessories, and probably in Great 
Britain an almost equally large number is now 
similarly occupied. We even hear of a British 
shipbuilding company which has gone into bicycle 
manufacturing. 








THE PERIL OF THE WIRE. 


THE overbead electric wire is responsible for 
many disasters to life and limb. A long list of 
tragedies can be credited to this cause. Fatali- 
ties are frequent, says the Age of Steel. An 
electric wire in its right place is a potent factor in 
modern business, but when, by the stress of ser- 
vice, time, or weather, it breaks from its hold- 
ings, and hangs like a fiery snake over the 
heads and at the feet of pedestrians, it is as 
deadly as a cobra in the tropics, It is a ser- 
pent of science when out of its place, as it is one 
of its best servants when in mid air. The Rail- 
way Gazette, in a recent issue, has given some 
startling figures of mortalities due to falling wires. 
In a compilation of accidents obtained from press 
reports for the five months from May to Septem- 
ber of last year, the following was obtained. As 
the sources of information were fragmentary and 
incomplete, the figures given are but an approxi- 
mation of the total. From falling trolley wires 
there were 122 accidents ; in 11 of these 12 per- 
sons were killed, and in 28 cases 31 persons were 
injured, and in 15 instances 24 horses were killed. 
Forty accidents occurred from falling electric and 
telephone wires, in which 9 persons were killed, 
27 injured, and 7 horses made into calcined meat. 
Human fatalities for the period named numbered 
21. At the same ratio, for a period of twelve 
months, the death roll would include fifty per- 
sons. 

In contrasting this total of fatalities with those 
occurring on steam railroads, the Railway Gazette 
says that for the year 1895 the railway mortuary 
list included but thirty-eight passengers killed. 
Thus the deadly wire clearly outclasses the split 
rail, the misplaced switch, or the broken tie or 
bridge. It is evident from these facts that some 
plan for the better protection of human life from 
falling wires is needed. How best to bring it 
about may be more or less a problem, but of its 
urgent necessity there can no division of 
opinion, The overhead system, however carefully 
constructed and secured, cannot, from the very 
nature of things, be otherwise than a menace to 
public safety. In many of our cities the lines of 
wires are thick and numerous as the threads in 
a spider's web. They outclass the complicated 
ravel of a full-rigged ship, and in sheer weight 
alone, at contiguous and intersecting — are 
many tons in weight. In heavy winds or local 
conflagrations, and under masses of débris or 
snow, the danger of these overhanging masses of 
copper and cable is increased. It is, moreover, 
a fact that, however rigid and close inspection 
may be, the detection of weakness and the pre- 
vention of sudden dislocation is not always pos- 
sible. Wires will continue to fall, and citizens to 
be electrocuted, in spite of all precautions, and 
the death-roll will still employ its copper pen until 
legislation supervises the deadly scribe. It has 
thrown its protecting shield over the railway and 
the mine, and sooner or later it will have a 
word to say on the perils of the wire.—Scientijic 
American. 








LAUNCHES AND TRIAL TRIPS. 
On Monday, the 12th inst., the s.s, Admiral 
Ihlen, built by Messrs. Craig Taylor and Co., 
Thornaby-on-Tees, for Messrs. Mail and Holby, 
of Christiania, was taken to sea for her trial trip, 
which proved very satisfactory. The dimensions 
of the vessel are—280ft. by 41ft. by 18ft. 9in., 
and she will carry 3100 tons on a light draught 
of water. The engines, by Messrs. Sir Christopher 
Furness, Westgarth, and Co., Limited, Middles- 
brough, are 20in., 324in., and 53in., by 36in. 
stroke, with two boilers working at 160 1b. pres- 
sure. These worked without the slightest hitch, 
and a speed of about 114 knots was obtained. 
The vessel has been built to Lloyd’s highest class. 
The Caledon Shipbuilding and Engineering 
Company, Limited, of Dundee and London, has 
just booked a further order with the Clyde 
Shipping Company, Limited, which will make the 
fifteenth vessel built by it for the same 
company. The vessel is to be a high-speed 
passenger and cargo steamer of the following 
dimensions :—260ft. by 33ft. 6in. by 16ft. 4in., 
and about 1200 tons gross, She will have four 
powerful steam cranes, two steam winches, also 
steam steering gear, and other equipments of the 
latest type ; accommodation will be provided for 
about ninety first-class passengers. Her engines 
will be of the triple-expansion type, having 
cylinders 25in., 40in., and 65in. by 48in. stroke, 
working at 160 lb. pressure, a separate boiler for 
supplying steam for the cranes and winches. 
he s,s. Ashanti, a fine steel screw steamer 
built to the order of Messrs, Elder, Dempster, 
and Co., of Liverpool, by Messrs. C. S. Swan and 
Hunter, Limited, Wallsend, went out on a trial 
trip on Thursday, and after several runs on the 
measured mile a speed of over eleven knots was 
obtained, which was considered very satisfactory. 
The owners were — by Mr. Ward, 
Captain Evans, and Mr Lees, the latter two 
gentlemen having superintended the construction 
of the ship and engines. The principal dimen- 
sions of the steamer are 340ft. by 45ft. 3in. b 
28ft. 9in. moulded depth. Two decks laid, full 
poop, long bridge house amidships, and full top- 
gallant forecastle. Accommodation for captain, 
and officers and engineers, on top of the bridge 
deck. Cellular double bottom, six steam winches, 
and all modern appliances for the rapid discharge 
of cargo. The engines are by Messrs. The North- 
Eastern Marine Engineering Company, of Walls- 
end, having cylinders 24in., 40in., 64in. by 42in. 
stroke, two large boilers, working pressure 170 1b. 
The vessel is classed 100 A 1 at Lloyd’s, and built 
under special survey. 





THE PATENT JOURNAL. 


Condensed from ‘‘ The Mlustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


*,* When inventions have been “‘ communicated "’ the 
name and address of the communicating party are 
printed in italics 
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8327. Drivinc Mecuanism for Cycies, A. Vargnot, 
London. 

8328. Case to Convert Cameras, &c., F. Ward, Urmston, 
near Manchester. 

8329. Construction of Cycies, A. L. Bostock, Kidder- 
minster. 

8330. Wuezs, W. B. Smith, London. 

8331. Brakes, J. and C. W. Bunn, and T. Brettal, 
Birmingham. 

= en Manvuracturg, A. E. and 8. N. Yeadon, 





8333. MACHINE for Makino Parser Baos, R. Wanless, 
gow. 

8834. Back fur PHotoorapH Frames, W. C. Stephen, 
gow. 

8335. SULPHATE MANUFACTURE, W. Wyld and J. H. Cox, 
radford. 


8336. Heaxps, F. L. Jones, Halifax. 

8337. VARIABLE Ratio Gearine, W. Woolidge, South- 
ampton. 

8338. DrarTinc TROUSER Patrerns, A. Izett, Long- 
port, Staffs. 

8339. Fire Biocks, J. B. Willcock, H. Curtis, and W. 
Stokes, Reading. 

8340. BicycLte brakes, J. and T. Hill, Stoke-on- 


rent. 
8341, Pyweumatic CycLe Trres, G. and D. Pervis, 


gow. 
8342. brakes, T. Small, Newcastle-on-Tyne. 
8843. Corn, J. D. Blackwell, Manchester. 
8344. Means for Brazina Joints, D. 
Huddersfield. 
8345. Brazine, D. Crowther, Huddersfield. 
8346. Tires for CycLe WHEELs, G. W. 
Huddersfield. 
8347. VeLociPpEDEs, J. Anderson, Manchester. 
8848. Tires, H. Gotliffe, Manchester. 
8349. Pumes, D. Morell, Manchester. 
8350. KLecrric ConTact BREAKERS, 
Coventry. 
8351. Books, J. T. Cartwright, Manchester. 
8352. VELOcIPEDE-SLEIGH, F. Wuggenig, Berlin. 


Crowther, 


Oldham, 


E. Perks, 


8353. Tire, G. Lewis and J. Roach, Charfield, 
Gloucestershire. 
8354. Bicycte Stranp, G. Lewis, Woodford, near 


Berkeley, Gloucestershire. 

8355. Pump, E. L. Matthews, Manchester. 

8356. TrunK, G. F. Dewdney and J. J. Pearson, 
Cardiff. 


iff. 

8357. Brakss, A. C. Poppleton and J. Webster, Hor- 
bury, Yorks. 

8358. Pneumatic CycLe Sabie, H. 8. Smith, Brad- 


ford. 

8359. IncanDEscENT Gas Licutine, C. W. Kemp, Bir- 
oe 

— SYCLE Parts, T. Harvey and B. Flynn, Birming- 


am. 

8361. Sarp’s WaTeR-cLoset, J. and W. Young. 
Glasgow. 

8362. bg and Omnisus Starters, C. J. Beeton, 


Brighton. 

8363. Gas LicuTine, W. C. Perrins, Olton, near Bir- 
mingham. 

8364. HanpLes, T. M. Cockroft, Leeds. 

8365. STEERING and Startine Motor-cars, J. M. Hall, 
Lancaster. 

8366. CycLes, C. B. Lawson, Glasgow. 

8367. Door Ho.peEr and Stop, A. C. Lidster. Hull. 

8368. Securine the Sasues of Winpows, P. H. Nicholls, 
Sheffield. 

8369. Too. Construction, F. Mappin and R. Pullan, 
Sheffield. 

8370. Brakes, W. P. Fawcett, Sheffield. 

8871. CapsuLinc Borris, Betts and Co., Ltd., and W. 
Nimmy, London. 

8372. BicycLe Stranp or Carrier, L. W. Sutcliffe, 
Manchester. 

8373. Huss, G. Singer and F. Bagnall, London. 

8374. Loom, A. Seckler, Cologne. 

8375. Removine Dirtyinc IncREpIENTs, P. J. Friih, 


Cologne. 

8376. Recovertnc Iron from Siac-HEaps, G. Kentler 
and F. Steinert, Cologne. 

8377. Tires, J. G. Stidder, London. 

8378. Wuirt Hus, J. W. Robinson, 
Middlesex. 

8379. CHains, F. Wass, London. 

8380. Pweumatic TrrE for CycLe WHEELS, E. Campbell, 
London. 

8381. BorrLes, M. Guinane, London. 

8382. Buccy Top CoNNECTIONs, 


Wembley, 


R. C. Bartlett, 


ndon. 

8383. SarRANINe DeERIvATIVEs, O. Imray. — (The 
Farbwerke vormals Meister, Lucius, and Briining, Ger- 
many. 

8884. Hanpie for a MELTING LADLE, J. Ides, London. 

8385. BunsEN Burners, A. Lecomte and I. Loeser, 
London. 

8386. Covers for O1t Cups, J. W. Vale, Birmingham. 

8387. Propuctine Fat So.utions, H. Mack, London. 

8388. Paper, A. Feenel, London. 

8389. WHEEL, J. A. Mays, London. 

8390. Cuarns, A. E. Hancock, London. 

8391. TREATMENT of GELATINOUS Suns, A. Zimmer- 
mann, London. 

8392. Punxans, S. R. Baildon, London. 

8393. WATERHEATERS, W. M. Greaves, London. 

8394. Copyinec TaBLET, G. Bower, London. 

8395. Vatve Gear for Enoines, E. Edwards.—(C. 
Richter, Austria.) 

8896. BicycLe Stanp, C. L. Tylecote, London. 

8397. Compinc Macuines, 8S. Smith and W. A. Leigh, 
London. 

8398. Pins, W. G. Attree, London. 

8399. CENTRIFUGAL WasHING Apparatus for CoALs, 
W. P. Thompson.—(Paul Maurice and La Société 
Nouvelle des Etablissements de l’ Horme et de la Buire, 
France. 

8400. ee TREE ORNAMENT, H. Kiihnert, 

mdon. 

8401. Trovucus, A. L. Cobb, London. 

8402. AtracHiInG Hair to the Heap, E. Rudolph, 
London. 

8403. InserTING Boarps between Cots, G. Schleber, 


London. 

8404. Device for GovERNING Gas Encinzs, J. Kruyswyk, 
London. 

8405. Gas Stoves for Cookinc Purposss, R. Pringle, 


mdon. 
8406. — Toots for Opentnc Cans, W. Spray, 
mdon. 
8407. Puzziz, L. J. Steele and F. M. Short, 
London. 
8408. Motors, G. Cuccotti, D. P. O'Donovan, and E. G. 
W. Hockaday, London. 
8409. Door Fastentnos, J. E. Hill and W. Egginton, 
London. 
8410. Imace Provection, C. Lauri and T. G. Hales.— 
(L. Dorville, France.) 
8411. WeiaHInG Macutnes, W. E. Hipkins, London. 
8412. CIGARETTE-MAKING Macuines, G. C. Marks.— 
(The Compagnie Continentale pour Vexrploitation des 
machines a fabriquer les cigarettes, Belgium.) 
8413. Drivinc MecHanism for Bicycies, T. Reich, 


London. 

8414. Gavucres, A. H. Crockford and A. 8S. Voze, 
London. 

8415. Breakine Coke, W. A. M. Valon, London. 

8416. ELectricaL Switcues, W. J. Davy and G. T. 
Davies, London. 

8417. PRoLELLERs, T. W. Southington and J. T. 
Mitchell, London. 





8418. Paper Cutrers, M. F. Tytler, London. 

8419. Race Tracks, W. H. Whittle, London. 

8420. Preventinc the StTickinc through LeixacE 
Currents of Exectric Switcugs, C. 8. Vrummond, 

mdon. 
2nd April, 1897. 

8421. Fans, W. G. Walker, London. 

8422. Cuarns, J. Barlow, Nottingham. 

8423. Water Tunes for Steam Boliers, W. M. Greaves,. 
London. 

8424. Dress Fasteninc, 8. A. Greene, Winchester. 

8425. Bicycie Stanp, 8S. A. Greene, Winchester. 

8426. Hat Sranps, H. P. Clemetson, London. 

8427. Maxine Boots and Ssoxs, H. E. and A. V. Biss, 
London. 

8428. AUTOMATIC BARREL TILTER, J. W. Lawton, 
Manchester. 

8429. Greater IncaeasE of Speen of Suips, D. Stuart, 
London. 

8430. BotrLe Stoppers, C. Meyer, Germany. 

8431. Bicycle Luncaeon Basket, J. Dean, Burscough 


Bridge, Lanes. 

8432. Cure for Rueumatics, J. D. Comtesse, Burton- 
on-Trent. 

8433. InpicatTInG the Spezp of Suir, W. Stewart, 


Liverpool. 

8434. BED-LIrt, H. B. Monkhouse and A. Milne, 
London. 

8435. Macazaxe Camera, F. Green and J. H. Lake, 
Exeter. 

InrLators for PNEuMATIC TIRES, 
Sunder:and. 

ee Tires for Cycies, A. G. Waterson, 

ubliu. 

8438. Arc Lamps, R. Hurry and O. Cox - Walker, 
Portobello, Midlothian. 

8439. PHonocrapus, J. Liddle.—(4. EB. Smythe, United 
States.) 

8440. TicHTeNIXNG Betts, F. T. K. Firmin, Woking, 
Surrey. 

8441. SHuTTLE Guarps, J. Grayson. Manchester. 

8442. Macnetic TEMPERING Apparatus, ‘I’. McKay, 
Newcastle-on-Tyne. 

8443. CarriaGes for Conveyinc Bricks, O. Howl, 
London. 

8444. Brakes, H. Halladay, Birmingham. 

8445. Trouser Cups, H. Aalladay, Birmingham. 

8446. METAL-COVERED Ick Trays, W. G. Gregory, sen., 
Manchester. 

8447. WHeEELs, T. C. Ewbank, Grantham. 

8448. RoLLer Buiinps, M. Coward, Manchester. 

8449. Lamp, F. Crisp, Birmingham. 

8450. Suvxs, J. W. Ward, Halifax. 

8451. PaPER-FOLDING Macuinss, J. 8., R. D., and W. 
D. Cundall, Halifax. 

8152. Hatcues, J. Kenny and F. Gill, Newcastle-on- 


F. Turvey, 


'yne. 

8453. Suarts, W. B. Cumming, Liverpool. 

8454. Cuucks, R. Kilburn, Manchester. 

8455, Matrresses, G. A. Billington, Liverpool. 

8456. REFRIGERATING APPARTUS, J. Muir, m. A. Morse, 
and F. O. Pierson, Glasgow. 

8457. VaLveE, J. Muir, E. A. Morse, and F. O. Pierson, 


gow. 

8458. Lamp, G. A. Binns, Halifax. 

8459. Tires, D. H. Rea, Glasgow. 

8460. Removinc Gum from Fisres, K. T. Sutherland, 
Manchester. 

=. — Treaps, A. E. Hayman and D. Duff,, 


ndon 

8462. Pneumatic Tires, A. Newey and T. Beavan,, 
Liverpool. 

8463. RuBBER Tires, E. D. Brewer and T. H. Lewis,. 
London. 

8464. Fixinc Pneumatic Tires to WHEELS, C. J. Parry,. 

ndon. 

8465. Fenpers, E. Taylor, Birmingham. 

8466. CycLe Frames, E. Taylor, Birmingham. 

8467. VaLvE, A. G. New, London. 

8468. Tires, B. F. Sparr, Brooklyn, U.S.A. 

8469. TricycLes, R. Hughes and L. I. Perry, London. 

8470. Toy, A. Chasemore, London. 

8471. CooLiInc WaTER and Conpensinc Stgay, P. Royer, 
London. 

8472. rae Fires for Fisuine, C. and O. Wyers, 


London. 
8473. Lock-so1nts of FisHING-Rops, C. and O. Wyers, 


London. 

8474. Fixinc Hanne Bars, J. Brackenbury-Davis, 
London. 

8475. PenHoLperR, E. Edwards.—(E. Groth, Germany.) 

8476. Tins, E. Edwards.—(August Heckers’ Factory, 
Germany.) 

8477. RECORDING ANEROID BarRomeETERS, J. T. Daniels, 


mdon. 
8478. Luymnc Materiats for Ciotrues, E. Bonsiep,. 
London. 


8479. IypIa-RUBBUR, J. F. Spong, London. 

8480. CLeanine Boots, J. Hickes, London. 

8481. CooLine Arr, Blackman Ventilating Company,, 
Ltd., and W. Tattersall, London. 

8482. CooLinc Apparatus, W. Tattersall, London, 

8483. ExLevators, C. Schlickeysen, London. 

8484. Bricks, M. Ahern, London. 

8485. Sen Arr, E. Bouchaud - Praceigq,. 

mdon. 
EXERTING PRESSURE CIRCUMFERENTIALLY, C. 
Huber, London. 


8488. Licuts, T. Utley, London. 

8489. Crank Hanozrs for Cycizs, C. E. Tomlinson, 
London. 

8490. CrcLE Frames, C. E. Tomlinson, London. 

8491. TeELEMETERS, O. W. Lowry, London. 

8492. Guns, R. Prado, London. 

8493. Ruies, H. Hopton and H. Maxwell, London. 

2494. Giass, L. Mondron, London. 

8495. Fixinc Trips of Brtuiarp Cvss, H. L. Davies, 
London. 

8496. es J. Grouvelle and H. Arquembourg, 


ndon. 

8497. GoLosHEs or OversHogEs, E. and J. Klein, 
London. 

8498. Borters, A. G. Mumford, London. 

8499. TestING Apparatus, A. Apps, London. 

8500. PuriricaTion of WaTeR SEwacGe, W. M. Ducat, 
London. 

8501. Cans, R. Parker, Manchester. 

8502. Rotting MatTat ARTICLES, R. Smith-Casson, 
London, 

8503. Spanners, W. J. Brewer, London. 

8504. Hyprants, C. Jones, Liverpool. 

8505. AUTOMATICALLY-LOWERING Lirts, J. Botterill, 
London. 

8506. Dryinc Apparatus, F. Wippermann, London. 

8507. Drivinc MecHanism of Cycixs, C. Delelienne,,. 
London. 

8508. Trousers, 8. M. Silverman, London. 

8509. CycLe Proputsion, J. Lewthwaite, London. 

8510. Composition, C. A., J. H., and A. R. Hakanson, 
London 

8511. CIGARETTE-MAKING Macuines, C. Laurent,. 
London. 

8512. Looms, B. Arnold, London. 

8518. Gas Propuction, J. A. Bellon - Leneauchez, 


mdon. 
8514. WeicHInc Goops on Cranes, W. T. Andrews. 
London. 


8rd April, 1897. 

8515. LaTrines, T. R. W. Parnell, Scarborough. 

851¢€. Locks, W. G. Webster, Willenhall, Staffs. 

8517. Bicycuss, J. Gardner, Dublin. 

8518. Jomntine Cotiars for EARTHENWARE, J. Hamblet,. 
Birmingham. 

8519. ARTIFICIAL FEATHER MANUFACTURE, R. Tilt, 
Coventry. 

8520. Pocket-KNIFE SHARPENER, B. Eccles, Sowerby 


a Yorks. 

8521. THe ‘‘Stanp St1tL” Ren, N. A. Swaffield, Brid- 

port, Dorset. 

8522. PoWER-TRANSMITTING GEAR, J. E Thornton. 
and J. P. Lea, Altrincham, near Manchester. 
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8523. Scpports for Bicycires, H. L. R. Leigh, 
Keighley. 

$524. OPERATING TaRceTts, W. J. S. Barber-Starkey, 
London. 

8525. Sprine Cycie Trre, W. J. Frame, Larkhall, 
Lanarkshire. 

. Jornt for Pires, J. W. Brown, Stockton-on-Tees. 

. DIsPENSING Fiurps, R. J. Parkes, Liverpool. 

28. Driving Gear for Cycies, J. B. Henderson, 






§ 
8. 
85 
Glasgow. 
8529. Gas and O11 Enornss, A. Dougill and J. Marks, 
eds. 
8530. Skates, H. Fawsitt, London. 


$531. Enorves, A. H. R. Pulman, London. 
$582. Sawinc or Curtine Stone, 8. Holgate, Liver- 


ool. 
$583. Locxine Device for Cycies, T. Cooper, Kidder- 
minster. 
$534. Rus for WHEELS of Cycies, C. G. Cooper, 
Bristol. 


8535. VeLociPEpEs, J. Anderson, Manchester. 
3536. CicarR HoLpER, A. Haywood, Leeds. 
$537. ELecrric Batrerigs, H. Stanhope, Leeds. 

8538. CyrcLte Lace Hoipers, J. Jenks, jun., A. E. 
Jenks, and J. H. Cattell, Wolverhampton. 

$539. Kires, J. B. King and F. R. Pool, Plymouth. 

8540. Cotour Device for ADVERTISING, J. B. King and 
F. R. Pool, Plymouth. 

$541. Pumps for Tires, J. B. King and F. R. Pool, 
Plymouth. 

8542. WasHine Printers’ Bianxets, D. H. Simpson, 
J. Walker, J. Strange, and F. Farnworth, Man- 
chester. 

85438. ApverTisinc Mepium, J. P. Lakin, Hands- 
worth, near Birmingham. 

8544. Fastenrnc Ropes, M. Humphreys, Manchester. 

8545. Ptacinc Unirorm Drac on Bossrns, W. Illing- 
wo. lax. 

= Covournine Mera, F. Moss and S. J. Davis, 


m. ” 

8547. ‘ences, J. E. Thornton and J. P. Lea, Rokeby, 
near Manchester. 

8548. EXTENSION TaBLEs, J. Kirkman, Keighley. 

8549. REGULATING WaTER SuppLy to Macuings, T. N. 
Cretney, Barnsley. 

8550. FaSTENING Pneumatic Tires, R. F. Chisholm, 
Birmingham. 

8551. ACETYLENE Gas, J. H. Exley, Bradford. 

8552. ACETYLENE, H. Cousin, Manchester. 

8553. RING-SPINNING Frames, G. H. and W. Thomson, 
Manchester. 

8554. Execrrica, Switcues, W. and T. W. Durant, 


sley. 
8555.  —— Compounpbs, J. Nicholas, Waterloo, 
near Live 1. 
8556. Heatinc Furnace, G. Brown and J. W. Sheel, 
Middlesbrough. 
8557. Earty Notice Receipt Book, J. Doyle, Tod- 
morden, Yorks. 
8558. Drivinc Mecuanism for Cycies, C. Chapman, 
iw. 
8559. Ticket Tray, A. W. Nisbet, Glasgow. 
8560. Soaps, T. Mc on, iw. 
8561. Cycies, W. H. Perry, London. 
8562. CycLe CraNK-sHaFts, O. Jones, London. 
8563. SUBMARINE CABLE-LYING APPLIANCES, C. 8. Snell, 
Saltash, Cornwall. 
8564. GrinpInc Apparatus, W. P. Thompson.—(@. R. 
King and A. Raymond, United States.) 
8565. Darvinc Gear of Paper Macuings, W. P. Thomp- 
son.—{H. Fiillner, Germany.) 
8566. Livine Pictures, C. A. Lee, Birmingham. 
8567. CycLE HanpLe Bars, J. Wood and C. Horrox, 
Liverpool. 
8568. Cicar Boxss, A. Dietz, London. 
8569. CoLounING Matters, H. E. Newton.—(The Far- 
benfabriken vormals F. Bayer and Co., Germany.) 
8570. Trres, J. Bergmann, London. 
8571. Trres, A. Whittall, Birmingham. 
8572. Lrvine Pictures, J. O'Neill and R. McNally, 
London. 
8573. FLavourine Carponic Acip Gas, C. P. N. Husk, 
London. 
8574. WHEEL Rius for Cycies, A. R. and M. 8. Smith, 
London. 
8575. DetracHaBLe Gear Cases, F. H., C. W., and 
E. A. Bluemel, London. 
8576. CrcLometers, J. Dale, jun., London. 
8577. TREATMENT of ARMOUR PLares, B. K. Jamison, 
London. 
8578. Treatment of Nicket Street, B. K. Jamison, 
London. 
8579. WALKING-STICK APPLIANCE, J. E. Gayer, London. 
8580. Steam Enotes, W. H. Wilson and R. B. Mitchell, 
London. 
8581. — Pepas to CycLe Cranks, G. P. Main, 
mdon. 
8582. FIRE-EXTINGUISHING Apparatus, H. H. Lake.— 
(W. B. Simmonds and 0. F. Allen, United States.) 
8583. OxyGEn Gas, W. Blackie, London. 
8584. Cycle Waeets, B. J. B. Mills.—(V. C. Androt 
and F. Accary, France.) 
8585. ATTacHING AIR Pumps, J. W. Wilkinson and R. 
Chaplin, London. 
8586. CHIcory, T. Hyatt, London. 
8587. Tarcets, E. Harrison, London. 
8588. EvectricaL Apparatus, H. A. Mavor, W. A. 
Coulson, and 8. Mavor, London. 
8589. —— for Pneumatic Tires, W. 8. Simpson, 
mdon. 
8590. Mick Cans, J. L. A. Aymard, London. 
8591. CycLe Sappies, W. Radermacher, London. 
8592. CycLE-DRIVING Gear, W. B. Grover, London. 
8593. FLUID-PRESSURE ENGINES, J. Douglas, London. 
8594. Ratrtway Brake Mecuanism, P. Hulburd and 
H. L. Constable, London. 
859 AM GENERATORS, T. C. Palmer, London. 
8596. ConpEensERs, T. C. Palmer, London. 
8597. Lamp APPLIANCE, C. Parnacott, London. 
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8598. Ciip, T. W. Robertson, Belfast. 

8599. Trres for WHEELS, T. W. Robertson, Belfast. 

$600. SooTHER for Inrants, R. Besley, Wallington. 

8601. Bcr_peR and Stop Motion, 8. Hunter, Belfast. 

8602. ELectric Lamp Ho.pers, Verity's Ltd., and M. 
B. Cotterell, Aston. 

8603. DETACHABLE GEAR Cases for CyciEs, W. Sykes, 
Horbury, Yorks. 

8604. Steam Generators, E. Makin, jun., Manchester. 

8605. Steam Boriers, E. Makin, jun., Manchester. 

“—. eae G. V. and M. Pinfold, Heckmondwike, 

orks. 

8607. CycLes, B. Fox, Brighouse. 

8608. Woop Screws, G. Baty and H. Hill, Stockport. 

8609. INDICATING StaTE of the ATMOSPHERE, D. Smith, 
Dundee. 

8610. SoLpERING, J. Newhouse, Colne. 

8611. Cueck Piates for Fixinc Suarts, G. J. Scam- 
mell, Lyndhurst. 

8612. REVOLUBLE Seats, J. Mees, Stourbridge. 

8613. Motor Car, L. Wedgwood and W. Freakley, 
Longport, Staffs. 

8614. ASPHEROMETER, J. Browning, Edinburgh. 

8615. Bepsteaps, C. A. Forslind, Wolverhampton. 

8616. CLostne Seams of Stoppers, C. F. Mendham, 
Bristol. 

8617. Jacquarps, J, E. Wadsworth and A. Beedham, 
Manchester. 

8618. VEGETABLE ParcuMeENT, W. Ralston, Manchester. 

8619. SuppLyinc Evectric CURRENT to VEHICLEs, J. 
Enright, London. 

8620. BILLIARD TaBLE CusHions, T. W. Robertson, 
Belfast. 

8621. Unions for Pipes, T. and W. -Toward and J. 
Meck, Newcastle-upon-Tyne. 

8622. Removinc AsHes from CinpERS, J. W. Booth 
and E. Robson, Bradford. 

8623. Pweumatic Trres, 8. Bunting, Moseley. 

8624. AxLE Berarincs, W. C. Lockwood, Smithy 
Houses, near Derby. 

8625. ‘heen for Botries, G. A. Merchant, Liver- 
pool, 












8626. Sraintnc Mera ts, F. Moss and 8. J. Davis, Bir- 


mingham. 

8627. Cane Stoppers for Suips, W. C. J. Copeman, 

ondon. 

8628. Sprinc TrrE for Bicycies, W. North and R. J. 
Roe, Sheffield. 

8629. Rims and Exastic Tires, T. H. Barton and H. 
White, Little Eaton, near Derby. 

8630. Humipiryinc Apparatus, O. Hoffmann, Man- 
chester. 

8681. CycLe ConTROLLER, W. H. Cressey and L. J. 
Kemp, Hull. 

8632. CHromE Tannep LEATHER, G. and S. Honeyman 
and R. Arneil, Coupar Angus. 

8638. FEEDING SunsTANCES to ROLLER MILLs, A. M. 
Robinson, Liverpool. 

8634. SypHon FLusHING CiIsTERNs, T. W. Woodhouse, 


measter. 
8635. Step TrEaps, J. Cooper and F. G. Bensly, Bir- 


ming 

8636. Vacuum Rartway Brakrg, 8. Alley, Glasgow. 

8637. WaTER-CLOsETs, J. Shanks, Glasgow. 

8638. Looms for Weavine, W. Rodger, Glasgow. 

8639. ELECTRICALLY HARDENING [Ron Piates, E. T. 
Zohrab, Glasgow. 

8640. Dress Guarps for Lapres’ Cycies, F. Gazey, 
Coventry. 

8641. BEE-HIves, J. Szabo, Glasgow. 

8642. Curtain Straps with Loops, A. Vorwerk, 
Germany. 

8648. F1RE-sCREEN, F. Haroske, London. 

8644. TuRNscREWws, P. C. Naylor, Shettield. 

8645. Fotpine Opera GuassEs, E. Batault, London. 

8646. CycLe Sapp.gs, F. C. Smith, Birmingham. 

8647. — Tars for Borries, S. Broadhurst, 

mdon. 

8648. SeLF-actinc Macuine, A. R. Upward and R. 
Dalmer, London. 

8649. SappLEs for Bicyc.es, E. B. Parnell, Carshalton, 
Surrey. 

8650. Fires for Hoipinc Lerrers, A. L. Mustart, 


London. 
8651. CHeck Actions of PianorortTEs, H. G. Brasted, 
ndon. 
8652. DeracHaBLE Coop SxutTeR, W. E. 8. Benstead, 
London. 
8658. TRImMING Grarn, J. Corbett, London. 
8654. TREATING CLUB Foot, J. Riedinger, London. 
8655. CyrcLe Frames, W. E. Lilly and G. T. McCaw, 
London. 
8656. Kxirtine Macuings, C. and F. Sudbury, and R. 
Jackson, London. 
8657. Leap Pencixs, W. E. Morris, London. 
8658. ow Fe.t Hats, E. Reincke and A. Schiifer, 
maon, 
8659. BiLackBoaRps for ScHoots, G. Glasmachers, 
ondon. 
8660. TrrEs, J. C. Grant, London. 
8661. PREVENTING RE-FILLING of Bort tes, A. Stoclet, 
London. 
8662. Parntinc Capsu.es for Borries, R. Saint-Marie 
Dupré Fils, London. 
8663. ELectric Motors, A. Holmes.—(E. H. Johnson 
and R. Lundell, United States.) 
8664. Paper, A. Masson and R. Scott, London. 
8665. TRoLLEY WHEELS, W. P. Thompson.—(G. W. 
Duryea and T. W. Thompson, United States.) 
8606. Wrixpinc Macuines, 8. H. Brooks, F. Goodbe- 
here, and J. 8S. Brooks, Manchester. 
Borrie-cLosinc Devices, L. Friedenreich, 
London. 
8668. VENTILATING CycLE Seat, G. Carpenter, London. 
8669. CYCLE-PACKING APPARATUS, E. Hubert, Paris. 
8670. SoLe-Layinc Macuines, H. H. Lake.—(H. £. 
Cilley and B. C. Judd, United States.) 
8671. Satt, B. C. Hinman, London. 
8672. RoLtinc Mera Tuses, B. Price, C. W. E. Marsh, 
and R. Laybourne, London. 
8673. CanpLesticks, H. C. J. W. Lehmann, London. 
8674. ELectric SwitcHeEs, A. C. Brockies, London. 
8675. —_ Rattway Co..isions, P. Stiens, 
ndon. 
8676. Packinc Casgs, E. Hill, London. 
77. Sappies, J. P. Hitchcock, London. 
8678. Stoves, A. Pampus, London. 
8679. ExTRacTING MoistuRE from Wueat, R. Lund, 
London. 
8680. TrrEs, R. Lund, London. 
8681. BicycLe BRaKE MeEcHanismM, P. E. Doolittle, 
London. 
8682. RusBEeR SHoe Lacine, C. V. Hoffman, London. 
8683. Wire Houpers, J. B. Lawrence, London. 
8684. LuccaGce Carriers, H. C. Dare, London. 
8685. InxsTanps, G. C. Marlitt, London. 
8686. Fittincs for Coatinc Woop, P. Phillips, 
London. 
8687. Raistnc FLurps, E. Widemann, London. 
8688. PLatrorss, F. E. Baisdell, London. 
8689. TirRE VaLvE Piva Connector, G. Griffith, 
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8690. Preventinc Waste of Canpies, F. Moxon and 
F. C. Edwards, Chatteris, Cambridgeshire. 

8691. Letrer-Boxes, R. W. Leftwich, London. 

8692. CoLLapsIBLE Boxes, R. Fry and F. E. J. Murrell, 
Bristol. 

8693. Heatinc Ovens, T. W. Clarke and W. Ilderton, 
Newcastle-on-Tyne. 

8694. TirEs, J. Wright, Newcastle-on-Tyne. 

8695. VaLves for ‘T1res, J. Wright, Newcastle-on- 

ne. 

8696. Storace Cexts, A. P. Laurie, London. 

8697. CycLies, L. Redmond, Dublin. 

8698. Ink Remover, J. N. Lyle and G. Berwick, 
Liverpool. 

8699. CuLinaRy Roasters, T. M. Lynch and H. Wilson 
and Co., Ld., Liverpool. 

8700. ‘‘SicuT” Wepces, J. Rayner, Glass Houghton, 
near Castleford, Yorkshire. 

8701. Bat, J. R. Taylor, Derby. 

8702. Parnt, J. R. Taylor, Derby. 

8708. Motors, A. D. Ellis and H. W. Appleby, 
Bradford. 

8704. EMercency Bots and Latcues, A. Watson, 
Bradford. 

8705. Drivine Cuains, H. Hunt and F. R. Baker, 
Birmingham. 

8706. CycLe Support, F. Turvey and R. Blacklock, 
Sunderland. 

8707. Sore for Boots and Sxoss, H. W. Friend, Rye, 
Sussex. 

8708. CycLe Capinets, H. W. H. Vaughan, London. 

8709. FrxisHinc Butrer, A. Marsden, Stockton-on- 
Tees 

8710. ENvELopEs, J. Elliott, Sheffield. 

8711. Heatrnc Stoves, W. H. Y. Webber and W. E. 

Price, Hampton Wick, Middlesex. 

8712. WasHING MacHINEs, J. Laidlaw and J. W. Mac- 

farlane, Glasgow. 

8718. VARIABLE Nozzces, J. Liddle.—(The Globe Nozzle 

Company, United States.) 

8714. PLaninc Macuings, W. W. Doolittle, Glasgow. 

8715. Securtnc CaNDLEs in Lamps, J. U. Warwick, 

Birmingham. 

8716. Cuuans, J. C. Lloyd, Chester. 

8717. Cycxes, J. Wilkinson, Blackpool. 

8718. Sewinc Macuines, W. H. Inslee.—(The Singer 

Manufacturing Company, United States.) 

8719. Hotpinc Bunpies of Books, A. Meldrum, 

London. 

8720. Butron, C. Leuckart, Glasgow. 

8721. ACETYLENE Gas CONDENSEK, V. Menne, Brussels. 

8722. Grates, C. Desomer, Brussels. 

8723. AppING Macuines, 8. Tanaka, Brussels. 

8724. RecuLatinc Warp Beams for Looms, J. Collier, 

London. 

8725. DisTRIBUTING Music, R. A. Sloan.—(T7. Cahill, 

United States.) 

8726. CycLes, W. Dunn and F. H. and J. B. Nies, 

Wolverhampton. 

8727. GARMENTS, B. Birnbaum and Son, Ltd., and B. 

Birnbaum, London. 





8728. Taps, E. Stiff, Worcester Park, Surrey. 


8729. aaa ame ta ais Lamps, R. P. Nelms, 
mdon. 


8730. Fiour, A. E. Marshall, Birmingham. 

8781. SappiEs, 8. A. Cooper and J. O. Nicholls, Bir- 
mingham. 

8732. AUTOMATICALLY-GUIDING VEHICLES, J. M. Martin, 
Glasgow. 

8783. Cuurns, G. Hill, London. 
734, CycLe Stanps, W. Tompkins and 8. I. Mason, 


mdon. 

8785. Makino Nippies, J. Y. Johnson.—{ W. G. Allen, 
United States.) 

8736. Spina Support for CHILDREN, A. 8. Turner, 


mdon. 
8787. MovuTupieces for Cicars, &c., G. Schuster, 


London. 

8788. Boots, E. A. Boynton, A. H. and E. Lofts, 
London. 

8789. Book Covers, A. I. Jacobs, London. 

8740. Fryisninc Printers’ Types, G. 8. Eaton, 
London. 

8741. Brusues, G. W. Glover, London. 

$742. Knirrinc Macuines, C. Martin and J. Wardall, 


don. 
Macuines for Maxinc Bricks, J. Berry, 

London. 

. Paptock, J. Halifax, London. 

Biaerns, T. Hyatt, London. 

. GARMENT, M. Sultan, London. 

. Writing Urensizs, T. L. Payne, London. 

. Sash Fastener, O. Gilbert, London. 

. Tires, G. A. Brookes, London. 

. Toy, A. I. — London. 

751. Braces, R. 8. Harrisson, London. 

8752. Prorectinc Pneumatic Trres, E. D. H. Daly, 
London. 

8758. Tires, R. W: , London. 

8754. Trivet, A. A. Dennis, London. 

8755. Burners, M. Graetz, London. 

8756. SHog, C. Wagner, London. 

8757. Cycix, J. Whitehead and J. A. Crane, Birming- 


ham. 
8758. Hus for Cycres, W. J. Reed._(W. W. Love, 
Victoria. 


8759. IncanpEescent Gas Buryers, D. Meyer, 
London. 

8760. _— ScaBBaRD, B. Panzig.—(A. Stange, Ger- 
mani. 

8761. Winpow CLEANER, M. A. 8S. Gray, London. 

8762. Generators, O. D. Orvis, London. 

8763. SrgEe., C. H. Foote, W. R. Walker, and E. A. 8. 
Clarke, London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Ofice Oficial Gazette. 


574,107. Stream Borer Furnace anD Five, J. 
Nodder, Sheffield, Bngland.—Filed August 20th, 


1896. 

Claim.—(1) A boiler furnace or flue having thickened 
hollow ribs, and arched portions between the ribs, the 
convexities of said being on the water side of 
the flue and the concavities thereof on the fire side of 





the flue, substantially as described. (2) A boiler 
furnace or flue having thickened hollow ribs, arched 
portions between the ribs, the convexities of said 
parts being on the water side of the flue and the con- 
cavities thereof on the fire side of the flue, curved 
portions intermediate of and connecting the arched 
portions to the ribs, substantially as described. 


574,338. Hypravuic ELEvaTor, G. Lee, Dunedin, New 
Zealand.—Filed August 8th, 1896. 

Claim.—{1) In a hydraulic elevator, the combination 
with the elevator pipe having an oval-shaped intake, 
of a jet communicating with said pipe, said jet being 
arranged at a right angle to the major axis of the 
oval-shaped intake, substantially as shown and de- 
scribed and for the purpose specified. (2) In a 
hydraulic elevator, the combination of an oval opening 
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A, with a pipe for the introduction of air under pres- 
sure E, F, G, substantially as shown and described. 
(3) In a hydraulic elevator, the combination with an 
elevator pipe having a contracted throat B and an 
oval-shaped intake A, of a jet D communicating with 
said elevator pipe, said jet being arranged at a right 
angle to the major axis of the intake and in alignment 
with the elevator pipe, substantially as shown and 
described and for the purpose specified. 


574.343. TERMINAL For ELeEctric CaBLigs, E. 8. Reid, 
New York, N.Y.—Filed March 29th, 1892. 
Claim.—(1) A terminal for electric cable consisting 
of a case or shell formed in two longitudinal sections, 
and means for securing said sections together around 
a cable, the sections being made of substantially 
uniform cross-sectional shape throughout their entire 
length and of such internal dimensions as to form a 
tight joint with the covering of the cable when applied 





thereto, substantially as set forth. (2) A cable 
terminal having a sectional socket portion adapted to 
fit tightly around the end of the cable, and a sectional 
head portion formed integral with socket portion b 
the regular prolongation thereof, and provided wit 
binding posts for connection with the wires of the 
cable and the exterior distributing wires, substantially 
as set forth. 

574,415. Direct-actinc Enoine, W. 0. Gunckel, 

Terre Haute, Ind.—Filed March 18th, 1896. 

Claim.—{1) In a direct-acting engine, the combina- 


——<$_—_— 
and a longitudinal hole c’, a valve ¢: linder 
with a steam inlet, and passages communicating wed 
the said cylinder ; inward] opening tappet valves 
unequal area ed at the ends of the steam ¢ iin 
der, and connections arranged between the — 
tappet valves and the said cylindrical valve, whee 
the cylindrical valve is operated positively at the e; 4 
of the strokes of the piston, substantially as set forth 


(2) In a direct-acting engine, the combination, with g 


574.415] 


CY mice 
SSW 










steam cylinder and its piston, of a cylindrical valve 
rovided with a steam-distributing groove and rs 
longitudinal hole c’, a cylinder for the said valve to 
slide in, provided with a steam inlet communicatin 
with the said groove, and passages arrang betweee 
the two said cylinders; inwardly opening tappet 
valves of unequal area at the ends of the cylinder, said 
tappet valves being rigidly secured to the said cylin. 
drical valve, and the lower tappet valve being ‘pro. 
vided with a groove j; and hollow caps secured to 
the end of the cylinders and provided with exhaust 
penings and ted with the ends of the valve 
cylinder, substantially as set forth. 
574,429, Cauirers, J. D. Johnston, Newport, R.7.— 
Filed February 21st, 1896. 

Claim.—The combination with the body portion 
having curved slots and oppositely-extending circular 
portions and the centrally - disposed fixed arm 


[574.429] 








terminating in oppositely-disposed points, of the legs 
pivotally mounted near the opposite ends of the body 
portion, and provided with'bolts working in said slots, 
and thumb nuts on the ends of said bolts, all substan- 
tially as and for the purpose specified. 


574,710. Steam Governor, W. R. Carmichael, Le Roy, 
W. Va.—Filed July 22nd, 1896. 

Claim.—(1) In a steam governor the combination of 
a tree A, the lower end of which is situated in the 
casing B, the said casing B, a shaft C passing ee 
the tree A and the casing B, a pinion keyed to the 
lower end of the said tree A and revolving therewith, 
a band G loosely mounted on the upper end of the 
shaft C, governor balls H H pivoted by means of arms 
to said tree A, rods I attached to the band G and the 
said arms, screw-nuts D and E situate on each side of 
band G and on the upper end of the shaft C, a sliding 
drum M, slots on each side thereof, a second pair of 
governor balls pivoted by means of arms to said tree 








A, the ends of the said arms fitting in the said slots, a 
late L keyed to the shaft C, a r 4 keyed to the 
inner end of the shaft 5, journalled in arm 6, said arm 
6, a band wheel R, substantially as set forth. (2) In 
the herein-described device, the combination of a tree 
A revolving in casing B, a tubular arm 6 formed 
integrally with the casing B, a shaft 5 journalled in 
said arm, a gear 4 keyed to the inner end of the said 
shaft, a band wheel R keyed to the other end of the 
said shaft 5, a crane neck O, said crane neck O adapted 
to fall upon band wheel R, a roller P in the bifurcated 
end of the said crane neck O, a shoulder q over pivot 

end of said crane neck O, substantially as set forth. 








Epps's CocoA.—GRATEFUL AND ComrortinG.—"‘ By & 
thorough knowledge of the natural laws which ; 
the operations of digestion and nutrition, and by @ 
careful —_ of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. — 
Civil Service Gazette.—Made simply with boiling water 
or milk.—Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps AND CO0., “y 
Hi pathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being @ 











tion with a steam cylinder, and its piston, of a cylin- 
drical valve provided with a steam-distributing groove 





gentlenerve stimulant, ny Spee the needed energy; 
without unduly exciting the system.—[{ADVT 
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ALUMINIUM: ITS PRESENT AND FUTURE. 
No. Il. 


Art the present time the production of aluminium has 
omething of the nature of a Monopoly, being in the 
hands of five distinct companies only; and until the 
atents have lapsed, or the existing method of manufac- 
08 has been superseded, it must naturally remain so. 
These companies are the British Aluminium Co., of 
Foyers, with 2500 horse power ; the Aluminium Actien- 
Gesellschaft, of Neuhausen, with 4000 horse power; the 
Société Electro-Métallurgique Francaise, of La Praz, with 
about 3000-horse power ; the Pittsburgh Reduction Co., 
of New Kensington and Niagara, with about 6000-horse 
sower ; and the Société Industrielle de l’Aluminium et 
des Alliages Métalliques, of St. Michel (Savoy), with (?) 
about 4000-horse power. The first three of these use the 
Hiéroult, and the last two the Hall process; but 
the St. Michel firm have been experimenting until quite 
jately—if they are not still doing so—with Minet’s 
SS. 

oie these conditions, it follows that only a strictly 
limited number of people can be pecuniarily interested in 
the manufacture of aluminium ; but a study of the pro- 
cess whereby & metal is produced is of importance even to 
those who are not directly concerned therein, owing to 
the apparent paradox that the properties of a commercial 
metal depend—at least to a very large extent—on the 
impurities it contains; so that any change in the nature 
of the ore treated, or alteration in the method of treating 
it, may considerably affect the characteristics of the final 

roduct. And before a cautious engineer can be asked to 
look seriously upon any new aspirant to his favour, he 
must have reasonable grounds for believing not only that 
the metal possesses certain qualities of value to him, but 
that its method of manufacture has passed beyond the 
experimental stage, and has reached such a degree of 
permanence that he can depend on obtaining a product 
of uniform composition; while he will not be subjected 
without due warning to any stoppage in its supply or 
sudden alteration in its price, whether decrease or 
increase, either of which may upset all his calculations 
and arrangements. Notwithstanding the ridiculous 
claims made by some writers that aluminium is destined 
to oust almost every metal from its present position, and, 
on the other hand, of the statements that it is so soft, 
poisonous, and what not, that it is no good at all, there 
can be no doubt in any unbiassed person’s mind that both as 
a distinct metal and as a necessary ingredient in certain 
alloys, aluminium has definitely won for itself a place 
among the metals of industrial importance. The aim of 
the present inquiry must, therefore, be (1) to discover 
whether the existing method of winning it “has come to 
stay;” and if this question be answered in the affirma- 
tive, (2) in what directions the metal will ultimately be 
used, and whether it is to be regarded by the metallurgist 
in the light of friend or foe, as competitor against or 
assistant to the substances he has hitherto employed. 

It has been suggested quite recently that the “ remark- 
able transformations” which the industry has undergone 
during the past, point at least to the possibility of still 
further revolutionary changes in the immediate future. 
According to the idea expressed in the last paragraph, it 
becomes necessary to make an attempt to combat this 
opinion; and with this object in view a closer study of 
the Héroult-Hall process, as well as an examination of 
any proposed rivals thereto, must be undertaken ; but at 
the outset it may be said that the existing method is 
already reasonably efficient, and is only to be overthrown 
by a new one that shall be able to show much greater 
economy in operation or greater purity of yield. 

This modern process dates from the year 1886, when 
first Héroult (May) and then Hall (July) applied for 
American patents for practically the same idea; but as 
Hall was able to name a date on which he had put his 
invention into actual work three months before the 
Frenchman, the latter failed to obtain protection in that 
country. It would appear that Hall realised from the 
first that the direct production of pure aluminium was 
the best course to pursue, whereas Héroult devoted most 
of his attention to the manufacture of alloys; for although 
his first French patent described a coal-fired crucible 
adapted for the preparation of the simple metal, a second 
one—which was taken up by the Société Métallurgique 
Suisse at Neuhausen—claimed a process for actually 
fusing alumina by means of a powerful electric current, 
and then electrolysing it in presence of copper to yield 
aluminium bronze. About 1891 Héroult and Kiliani, the 
then manager of the Neuhausen works, went back to the 
original plan; and since that time the direct production 
of alloys has been abandoned. 

In the modern form of the plant the crucible consists 
of a rectangular cast iron or steel vessel lined with 
carbon, which itself forms the cathode, while the anode is 
composed of a bundle of carbon rods clamped to a 
copper bar on the top, and so arranged that each 
normally carries 85 to 40 ampéres per square inch of 
area. A charge of cryolite is placed in the pot, and the 
current turned on till it is melted; the purified alumina 
is then added, and the reduction proceeds regularly. It 
will be noticed that the current effects a double object ; 
it not only decomposes the aluminium oxide, but the 
resistance if meets with in passing through the bath 
causes the evolution of sufficient heat to keep the cryolite 
liquid, and thus able to actas a solvent. To anyone not 
acquainted with the practical electrolysis of fused salts 
this may seem an extravagant way to work, and it might 
be thought better to heat the crucible from the outside 
by means of coal, lowering the tension of the current by 
& corresponding amount. Heating the electrolytic bath 
from without, however—the plan Héroult originally tried, 
but soon gave up—is never likely to supersede electrical 
heating ; not only because of the low efficiency of coal 
firing for crucible work, but chiefly because of the 
difficulty of finding any material that at the working 
temperature will withstand the attack of nascent 
aluminium. Under the existing conditions, the metallic 





vessel in which the electrolysis takes place is kept com- 
paratively cold, and it can be further protected from the 
action of the ions by thick layers of carbon or other 
indifferent substance, since the lower the thermal con- 
ductivity of the walls of the cell the greater the 
economy. If the pot were to be heated from the outside, 
these advantages would be lost; for, as the walls of the 
vessel would become the only source of heat for its con- 
tents, it would be necessary to make it of the best heat 
conductor compatible with the production of pure metal. 
sauna these two desiderata seem to be irreconcil- 
able. 

The actual production of aluminium in the United 
States in 1895 and 1896 is now available for reference ; 
and since the Pittsburgh Reduction Company had 1500- 
horse power at New Kensington running all the first year, 
and about 1700-horse power at Niagara at work for six 
months, while both were employed continuously during 
1896, it may be calculated that in the two years a total 
of 2,028,100-horse power days of twenty-four hours were 
required to produce 2,200,000lb. of metal—a yield of 
1:08lb. per horse-power day. Taking the latest, and 
presumably best, value for the electro-chemical equiva- 
lent of aluminium, the theoretical output at 2°8 volts is 
2°1534 kilos.—4'7474 Ib.—per horse-power day, showing 
an efficiency of 22°7 per cent. A letter has recently 
appeared in an electrical contemporary according to which 
the Pittsburgh Reduction Company have 10,000-horse 
power ‘‘ now at work.” This must really be taken as an 
instance of the difference between promise and perform- 
ance, characteristic of most human matters; for were the 
capacity of the different plants and the dates on which 
they were started correctly given, the make of aluminium 
per horse-power day would be but 0°45 1b.—a theoretical 
or energy efficiency of 9°5 per cent., and a practical or 
current efficiency of 17 per cent.—a most lamentable 
state of affairs. The above estimate of the power used 
must be taken as perfectly accurate; for the new plant 
of 3000-horse power at Niagara, of which so much has 
been heard lately, was certainly not running for any 
appreciable period of 1896. 

It cannot be too often pointed out that this theoretical 
voltage is of purely laboratory interest; and that it is 
absolutely unfair to judge of the commercial value of any 
process from this figure alone. Indeed, the constant 2°8 
appears to have but little bearing on the case; for 
Richards has found that at the assumed working tempera- 
ture of 900 deg. Cent., the theoretical voltage for the de- 
composition of Al, O, is 2°4 to 2°5. The actual voltage 
required in overcoming the resistance of the bath, and in 
keeping it at the necessary temperature, is not to be 
arrived at with any degree of precision, for it varies with 
the ampérage, the dimensions of the bath, and the exact 
composition of the electrolyte; whereas complete infor- 
mation on these points has not been made public, except 
in the case of Minet’s process, whose procedure will be 
dealt with again later on. 

Seeing that the present electrolytic method as worked 
in Europe can be carried out successfully at, or even 
slightly below, 5 volts, it may be safe to take this tension 
as the normal one, and, for the sake of argument, to call 
it the “ practical voltage” for the electrolysis of alumina 
dissolved in molten cryolite; whence it follows that the 
weight of metal actually obtainable per horse-power 
day is 2°66 lb., and the “practical efficiency” of the 
Hall process thus becomes 40°6 per cent. In Europe 
the actual yield of aluminium per horse-power day is 
claimed to be about 2 lb., or nearly twice as much as in 
America. 

It has been already shown elsewhere that the cost of 
the water power which is almost universally employed 
in reducing aluminium at the present time forms but a 
small fraction of the total cost of the metal; the relative 
proportions of the different items of expense as they 
were in the old sodium days and as they are now being 
as follows :— 


1872. 1896. 

Per cent, Per cent. 
Eaergy, Sodan 205 5 503s SBR he es ae 
Hoergy, coal ... 00. vss. OF -- 
Eaergy, water power ... SPP dasids 81 

— 491 
Materials, ore Ste) dee ee «« oe 
Materials, cryolite av ae me 5 

— 341 — 515 
Electrodes sit. ate aed — 2. 14:7 
Labour and supervizion } 168 f 11:0 
Interest on plant 5 Pee * { 147 

100-0 100 0 


The present cost of manufacturing aluminium being 
somewhere about 1s. per lb., even if the necessary 
power were to be had for nothing, the reduction would 
only be equal to a fall of 1d., and the chief expense, as 
it should be, is the ore reduced. Incidentally, attention 
may be called to the change in this respect that has 
occurred since the time of the Salindres and Oldbury 
works, when the energy represented roughly one-half 
the total outlay. 

Reviewing the Héroult process as a whole, four im- 
portant modifications become conceivable. Firstly, the 
discovery of some fresh ore of aluminium; secondly, 
a cheaper method of purifying it; thirdly, the reduction 
of some compound which absorbs less energy in its de- 
composition; and fourthly, the use of some better 
solvent than cryolite—though this is not of such great 
consequence. ‘Lhe first point has been dealt with above ; 
the second, except in so far as it hinges on the third, has 
also been answered; and it remains simply to consider 
the last two. 

Aluminium fluoride is the only salt which lends itself 
to electrolysis in the fused state, but for obvious reasons 
it would not pay to make it artificially, while natural 
eryolite has already been condemned. In the form of a 
solution,* the only substance that as yet has been found 
at all likely to compete with alumina is the sulphide, or 





* Non-aqueous, it need hardly be said. The winning of aluminium 
from a watery liquid ranks with perpetual motion and similar curiosities 
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preferably the double sulphide of aluminium and an alkali 
metal, when the theoretical voltage required would be 
09 instead of 2°8 for the oxide. Hitherto aluminium 
sulphide has proved difficult to prepare, being only 
obtained by the simultaneous action of carbon and 
sulphur on previously-purified alumina. Bearing in 
mind that there is at present but one ultimate source of 
aluminium practically available, viz., bauxite, and that a 
certain definite amount of energy must be consumed— 
apart from the accompanying waste—in converting the 
alumina in this bauxite into metal, quite irrespective of 
whether the reduction is performed in one operation or, 
so to speak, by degrees, the sole opportunity for effecting 
a diminution in the expense lies in preventing some of 
the waste of heat which is inherent in all large-scale 
processes—an economy that is hardly to be attained by 
increasing the number of such processes—or by replacing 
part of that energy which is now entirely used in the 
shape of electricity by the hypothetically far cheaper 
form of direct coal-firing. Such a substitution might be 
effected were the suggested sulphide process in use; for 
in that event it would be practicable to convert the oxide 
into sulphide by coal heat in a separate large furnace, and 
then reduce the latter electrically. This at once doubles 
the number of high-temperature operations, and it may 
be doubted whether the extra loss of heat occasioned by 
radiation, &c., would not compensate for the theoretical 
eaving in the first cost of the energy. Were the sulphide 
of aluminium a natural mineral, as happens with most 
other metals, it would be absolutely without a rival; but 
in spite of the attention that Bucherer has devoted to 
this compound, it cannot be imagined better to submit 
the pure alumina to a long and complicated process 
before reducing it instead of electrolysing it forthwith. 

Although dating from 1887, a consideration of Minet’s 
process has been deferred to this point, because it consists 
essentially in an attempt to replace cryolite by some 
other solvent of alumina. According to the latest infor- 
mation, the bath is made up of 30 per cent. of natural or 
artificial cryolite, and 70 per cent. of common salt; 
‘‘ bauxite "—probably the purified oxide—and aluminium 
fluoride being constantly added as the electrolysis pro- 
ceeds. Minet’s own view of the reaction is, that the 
fluoride is decomposed, and that the function of the 
alumina is simply to combine with the nascent fluorine 
at the anode, which would otherwise be evolved in the 
disagreeable form of fluoride of carbon. On the contrary, 
Richards argues from electro-chemical data that the 
reduction is just the same as that occurring in the Héroult 
process, and that the fluoride acts merely as a solvent. 
The truth must surely lie between these two extreme 
opinions; for if it be necessary continually to introduce 
fresh fluoride as well as oxide, it is certain that both 
bodies suffer decomposition, and that the alumina added 
does not suffice to absorb all the fluorine liberated. Con- 
sequently some halogen must be lost; causing not merely 
an expense, but a nuisance also. Moreover, as the bath 
would be liable to yield sodium if it were allowed to 
become too rich in the alkali metal, the additions of 
fluoride have to be made in the shape of the single 
aluminium salt, which, not being a natural product, 
renders it necessary to provide two pure materials, in- 
stead of one as in the Héroult process. The use of the 
sodium chloride causes the bath to melt at a lower tem- 
perature—675 deg. Cent.—than when fluorides only are 
present, and its specific gravity is not higher than 1°76, 
a further advantage. The theoretical voltage is 3 at 
800 deg., and 2 at 1100 deg. Cent., and the resistance of 
the electrolyte has lately been reduced to 000125 ohm ; 
these figures remaining constant with currents between 
1000 and 4000 ampéres. On the other hand, the 
total voltage required to work the process is 7°5, the out- 
put being about 1°33 Ib. per horse-power day of twenty- 
four hours. From one cause or another the process has 
not proved successful, notwithstanding the prolonged 
experiments at St. Michel. 

At least three other processes deserving some notice 
have recently been suggested or patented for the manu- 
facture of aluminium; two of them being of such a cha- 
racter that if practicable they would again ‘ revolu- 
tionise” the industry. 

F. Raymand, of Brussels, claims the reduction of 
aluminium sulphide by mixing it with lead sulphate 
equivalent in amount to the sulphur it contains, and 5 
per cent. of lead sulphide, stating that ‘the sulphide of 
lead reacts on the sulphate of lead and forms sulphurous 
acid, which is set free ina pure state, and metallic lead, 
which, acting on the sulphide of aluminium, seizes upon 
its sulphur and oxidises it by means of the sulphate of 
lead, thus reforming a fresh quantity of sulphurous acid 
and metallic lead, which continues to absorb the sulphur 
of the aluminium, while the latter is not in the pure 
state. A small amount of sulphide of lead is, therefore, 
sufficient to reduce large quantities of sulphide of 
aluminium, and thus the use of metallic lead is avoided.” 
So far as can be gathered from this description, it would 
appear to postulate a complete decomposition of alumi- 
nium sulphide by metallic lead, which, in the absence 
of direct proof, and the presence of thermo-chemical 
data pointing in the opposite direction, cannot be con- 
sidered likely to occur. For the heat of formation of 
Al.S, being 124,400 calories, and that of PbS only 19,112 
calories, the reaction Al.S; + 3Pb = Al, + 3PbS would 
lead to a deficit of 67,064 calories. 

Another idea consists in the employment of a mixture 
of common salt and fluor-spar, or an alkaline silicate or 
borate, or boric acid, as the solvent of the alumina to be 
reduced. Either borates or silicates would certainly be 
objectionable in the bath; while the use of a calcium— 
plus an aluminium—fluoride is mentioned in one of the 
Hall specifications, but unless it is diluted with a con- 
siderable proportion of an alkali salt—when the bath 
becomes identical with that of Minet—its high specific 
gravity renders it only available for the direct manufac- 
ture of aluminium alloys. 





A still further suggestion has been offered, that crude 
—but presumably dried—bauxite should be reduced in 
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very large electric smelting furnaces, and the resulting 
impure metal refined afterwards by chemical or electro- 
lytic means. This has the apparent advantage of 
diminishing the weight of material to be purified to 
roughly half its present amount; but there would be 
twice as much ore to carry to the reducing works. The 
purification of crude aluminium also is not without its 
difficulties, although this may be effected in part by simple 
fusion under an appropriate flux. The same objection that 
has previously been urged will probably be found to hold 
good here also—viz, that the necessity for the double 
treatment of the metal would neutralise the advantage 
derived from any higher efficiency of the first process. 

Summing up the whole case briefly, it may be said 
that a careful review of the present state of affairs fails 
to show any likelihood of the existing methods for 
winning aluminium being replaced by anything radically 
different; and the main object of the present manufac- 
turers must be to discover new and better sources of 
bauxite, and to simplify and cheapen the preparation 
of the purified oxide and the final electrolysis by 
thorough attention to those small and apparently in- 
significant details, on which — more especially in all 
electrolytic work—actually depend the commercial effi- 
ciency and value of any particular operation. 








RECENT DEVELOPMENTS IN MERCANTILE 
SHIP CONSTRUCTION. 
No. IL. 

Tuer is as little likelihood of finality being attained in 
mercantile ship construction as in any other branch of 
mechanical science, and it is a comfort to shipbuilders 
that such is the case. Probably as many orders are 
booked in consequence of existing tonnage having become 
obsolete as on account of the natural growth of the world’s 
demand for ships. The rapidity too, with which tonnage is 
rendered out of date by reason of the improvements 
made in design and construction is only equalled by that 
with which new vessels are built when once the contracts 
for them are signed and settled. Those who take stock 
of the march of events in this particular are always able 
to detect a stream or streams of tendency in progress. 
Just at present, although orders for new vessels are few 
and far between, there are rapid strides being made, 
both in economy of type and construction also. We have 
only to glance at the “Turret” design of Messrs. 
Doxford, and the “ Trunk” design of Messrs. Ropner, to 
be assured that, whether for weal or for woe, the activities 
of our shipbuilders are fully occupied in devising means 
for cheapening the carriage of cargoes on the seas. 

We do not, however, propose at present to discuss the 
merits or demerits of these or any other special types of 
mercantile steamers, but rather briefly to glance at 
certain tendencies and developments now in progress in 
regard to the details of ship construction. One of the 
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most noticeable of these hails from Sunderland, and from 
the yard of Messrs. Doxford. We refer to the joggling 
of shell plate edges—see Fig. 3—in order to dispense with 
“‘slips”’ or “liners.” Ever since the first use of iron 
in ship construction there has been a great and unavoid- 
able weight of material carried in the form of fillings 
between the plating and frames. In the early iron 
vessels, which were plated in boat fashion—see Fig. 5 
fillings of tapered form were required at every strake, 
but with the advent of the raised and sunken strake 
system the necessity for liners was limited to the raised 
strakes only, but, being of parallel thickness—see Fig. 4— 
their totel weight remained the same. It has always 
been felt that the weight carried in this way was unpro- 
ductive, or, in other words, contributed nothing to the 
strength of the structure, although essential to its effi- 
ciency. The evil was not limited, however, to the shell 
plating, but was found necessary in connection with deck 
plating, inner bottom plating, and the plating of bulk- 
heads also. In fact, all over the vessel, wherever plating 
was fitted in strakes, there the inevitable and weighty 
liner inserted himself. But so long as we were limited to 
the use of iron there was no alternative possible except 
the equally heavy but less efficient one of edge-to-edge 
plating with short covering strips—see Fig.2. In point 
of fact the arrangement with short strips between the 
frames is rarely or never adopted; for when, as in the 
topsides of steel steam yachts, a flush outside surface is 
desired, the edge strips are made continuous, and con- 
sequently liners are placed at the backs of the frames 
extending from strip to strip. Hence, in such cases 
there are parallel liners of the same thickness as the edge 
strips, placed between the frame angles and every strake 
of flush plating. This system, therefore, involves a 
heavier weight of liners than any other. 

In looking back over the early history of steel ship 











construction, it now seems strange that with such a 
ductile material, the possibilities of cold flanging and 
joggling did not occur to us earlier. Perhaps the timidity 
which somehow or other attended the use of mild steel 
for several years after its introduction into shipbuilding 
will explain why it is that no machinery was devised for 
so many years for the purpose of treating steel in its 
cold state in the same way as we had been dealing with 
tinned and copper plates for so long before. 

The bending of steel garboard plates in a cold con- 
dition was probably the first step made in the direction 
now so widely prevalent. The success experienced in 
dealing with thicknesses up to twelve or thirteen- 
twentieths of an inch encouraged shipbuilders to attempt 
further economies of labour in the same direction. Then 
followed the flanging of floor plates, intercostals, and the 
stiffeners of bulkheads, and very shortly afterwards it 
seemed as if the useof angle bar connections was doomed 
to speedily cease. 3ut as a flanged angle lacks the 
stiffaess of the throat of an angle bar, a barrier to much 
progress in this direction was found in the necessity of 
using thicker plates whenever their connections were 
made by means of flanged angles. 

All this had been some time in progress before it 
occurred to anyone that the time had come when the 
objectionable liner might be dispensed with. A start 
was made with deck plating, by joggling the laps of the 
raised strake edges over those of the sunken strakes, 
thereby bringing the surfaces of both strakes in contact 
with the beams without the interposition of liners. 
Then inner bottom plating was treated in the same way, 
and ultimately Messrs. Doxford perfected a machine 
whereby the thicker and longer plates of the shell might 
be joggled also. So that to-day we have large steamers 
building in England and Scotland with scarcely a 
ton in weight of slips or liners being used in their entire 
construction. 

Even a still bolder mode of taking advantage of such a 
ductile material as mild steel in order to accomplish the 
same end has been adopted by Messrs. Russell, of Port 
Glasgow. Instead of joggling plate edges in order to 
avoid the necessity of liners, Messrs. Russell have joggled 
or recessed the frames themselves so as to receive the 
sunken strakes of shell plating, and thereby leave a flush 
surface upon which to fit the raised strakes—see Fig. 1. 
Certain difficulties have, however, been experienced in 
the practical working of this ingenious system which 
have so far precluded its general use all over the vessel. 
At the same time it is only right to record the fact that 
up to a certain point complete success has attended the 
efforts made in this direction. 

It will thus be seen that among the many other advant- 
ages attending the substitution of steel for iron in shipbuild- 
ing is that of doing away with the great weight of material 
hitherto carried in the form of liners. Moreover, by sub- 
stituting ‘‘ two-ply” riveting for ‘‘ three-ply” at alternate 
strakes of plating, superior workmanship and greater 
efficiency are attained. Added to all this is the reduced 
cost of construction, which, although not very great, is 
still a something on the right side. 

Passing from this item of progress in modern ship 
construction let us turn to another which has originated 
with the shipowner rather than with the shipbuilder. 
Anyone standing in a cargo hold of a large steamer cannot 
but be impressed with the feeling that there is something 
wrong about the pillaring arrangements. Ships have of 
late increased so much in size, that by reason of their 
breadth it is no unusual thing to find three rows of pillars 
necessary; and then, too, by the substitution of deep 
frames, web frames, heavy stringers, &c., for decks and 
tiers of beams, the length of the pillars are becoming so 
great that the solid bar form is no longer suitable to them. 
The solid bar pillar of great length bends readily, and, con- 
sequently, hollow pillars of larger diameter have been 
substituted for them. But increasing the diameter of 
the pillars without diminishing their number only adds to 
the shipowner’s trouble in dealing with his cargoes. 
Now for some years past certain-small coasting steamers 
have been built in such a way as to dispense with pillars 
altogether, and they have proved most efficient. To 
wholly dispense with pillars in a large steamer, without a 
great increase in the number of their transverse bulkheads, 
would be impossible ; and even when done at all would 
involve heavier beams and a strong arrangement of 
girders beneath them, connected at their ends to the 
bulkheads. Shipowners often want comparatively clear 
holds, not blocked up with forests of pillars, nor unduly 
shortened by numerous bulkheads. To meet this require- 
ment the girder and column arrangement has been intro- 
duced with satisfactory results. By ‘ column” is meant 
a strong, substantial support to the deck which cannot 
be bent by cargo, and is capable of supporting its propor- 
tion of the total deck area. The girders are placed under 
the beams and immediately above the columns, so as to 
properly distribute the support which the latter yield. 
It will be quite evident that an arrangement of this kind 
can be made much more efficient than is possible with 
very long solid bar pillars in the usual way. Indeed, it 
is a matter for wonder that the circular section solid 
pillar has been tolerated so long. Only its cheapness 
can account for its continued use in the very deep vessels 
built of late years. Our American cousins on the Great 
Lakes gave them up years ago, and substituted rolled 
sections of 4 form, or double channel sections riveted 
back to back. Much greater rigidity of support is thereby 
afforded with the same weight of material. 

In narrower vessels requiring only one row of pillars, 
and intended for carrying grain and other homogeneous 
cargoes, the substitution of a well stiffened longitudinal 
bulkhead for the ordinary pillaring is sometimes found 
advantageous. Of course, no bulkhead is placed at the 
hatchways, but portable arrangements of ordinary shift- 
ing boards are there made to take its place. But when 
a bulkhead is thus built into a ship, it cannot so easily be 
removed as a series of shifting boards right fore and aft, 
and consequently may at times be found to prevent 
certain descriptions of cargo being carried at all. Hence 
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other details in ship construction than those we hank 

touched upon, but a consideration of them is reserved 

for a future paper. 
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On Friday, April 9th, Mr. Beardmore read a paper 
which will be found in another place, on “ Nickel Stee) as 
an Improved Material for Boiler Shell Plates, Forgings 
and other Purposes.” Very great interest was taken in 
the paper, and an instructive discussion on it was Opened 
by Mr. Riley, who spoke in very high terms of nickel 
steel, and endorsed from his own experience the remarks 
that Mr. Beardmore had made. Mr. Beardmore, he 
said, had not stated in the course of the paper what 
amount of nickel was in the steel with which he dealt 
but presumably the proportion was between three and 
four per cent. Experiments which he himself had con. 
ducted showed that varieties of steel having quantities 
of nickel up to as much as 25 per cent. had many very 
excellent qualities, this maximum amount rendering the 
steel entirely incorrodible, whereas lesser percentages 
only rendered it comparatively so. The amount of 
carbon present has also to be taken into consideration, 
As regards the effect of nickel only, that is supposing 
other ingredients to be the same, five per cent. made the 
tensile strength greater than that of mild steel, increased 
the ductility, and made the material harder. Seven per 
cent. still improving it in other respects, rendered the 
material so hard that it was exceedingly difficult to deal 
with, and was almost too hard to machine; and at 15 
per cent. the steel was rendered ‘‘ adamantine.” Then at 
25 per cent. a beautiful material was produced, which, 
after careful annealing, gave an elongation of 50 per cent, 
in alength of eight inches. This high nickel steel can be 
drawn into tubes or wire, it is practically impossible to 
fracture it in the ordinary sense of the word, and it is 
incorrodible. Its property of drawing fits it for use as 
wire for ropes, and its qualities render it admirably suited 
to boiler tubes and fire-boxes, for which purposes it 
might replace copper with advantage, as by its use the 
weight could be reduced. 

Mr. Milton then took up the discussion, and gave some 
results of tests with nickel steel made in Germany. These 
tests showed the difficulty of breaking nickel steel, cracks 
in which have no tendency to run as those in ordinary 
carbon steel have. A specimen bar of ordinary mild steel 
received two blows of a weight of 200 kilos. dropped from 
a height of $ metre, and two, dropped from a height of 
1 metre; it then broke. A bar of nickel steel was then 
similarly treated, receiving first two blows at 4 metre, 
then twenty at 1 metre, and finally four at 1} metres. 
After the seventh blow it cracked, but the crack did not 
run through. A very valuable quality of nickel steel is 
that it kept its strength well until its ultimate load is 
reached; that is to say, it does not begin to yield at 50 
per cent. of its ultimate strength as mild steel does. 

Mr. Martell also spoke on the same valuable property, 
and commented on the fibrous nature of the material. 
Price, he said, was a very important point, and in reply 
to a tentative inquiry of his, Mr. Riley replied that at 
present the price of nickel steel might be estimated by 
adding £3 per ton per 1 per cent. of nickel to the price of 
good mild steel plates. 

Mr. Moss pointed out that if Lloyd’s would take into 
consideration the increased value of the plates, and so 
allow boiler scantlings to be reduced, the actual excess 
of price over mild steel would not be so serious as at first 
appears, as the weight of plate used would be very much 
less ; and in this connection Mr. Riley afterwards showed 
that a reduction in thickness of about 25 per cent. could be 
made, an estimate which Mr. Beardmore, in replying, 
confirmed. 

Mr. Ellis gave a case which had come under his notice 
of a nickel steel shaft, 14 metres long by 10}in. diameter, 
pierced by a 2in. longitudinal hole. A nick 6 mm. 
deep was made on top, and pressure applied to the centre 
of the shaft. A load of 1000 tons was reached before 
fracture at the nick started; and 2500 tons had to be 
applied before the shaft actually broke. He called 
attention also to the fact that it was only for thinner 
armour up to 2in. thick that the Admiralty had at 
present adopted nickel steel untreated, and that for 
heavier armour the steel of whatever sort was Harveyised 
or cemented. 

Mr. Beadmore, in replying, said that the plates of 
which particulars were given in Table III. were suitable 
for boiler shell work, but he did not think they were good 
for flues, as the temper test was slightly inferior to that 
of mild steel. Thus the temper test for nickel steel at 
1600 deg. Fah. agreed with that of mild steel at 1700 deg. 
Fah. In the plates of which he had spoken there was @ 
uniform percentage of ‘18 carbon and 8 nickel. The 
increase of strength he believed to be entirely due to the 
nickel, as if an ordinary mild steel was nickelised it was 
improved ; but, of course, the better the original material 
the better the final result. With regard to price, he 
agreed that Mr. Riley's estimate was about correct, but 
that if the demand increased the price could be con- 
siderably lowered. 








TRADE AND BUSINESS ANNOUNCEMENTS. — Messrs, John H. 
Wilson and Co., Limited, inform us that on the 25th March, 1897, 
they removed their Dalahay-street offices to more convenient pre- 
mises at 15, Victoria-street, Westminster. — Messrs. Whitley 
Partners, Railway Works, Leeds, have obtained the contract for 
the supply of cast iron sluice valves and castings for the —_ 
Corporation Waterworks for the year 1897-8 —Messrs. Archiba ; 
Baird and Son, Clyde Steel and Eagineering Works, Hamilton - 
Glasgow, having acquired by purchase the whole plant, stock, an' 
business of the late Charles Parkin, eee signal bell and in- 
dicator manufacturer, Liversidge, Yorkshire, have removed the 

lant to their works, Hamilton, where they intend carrying on the 
Dusiness in gl] its branches, 
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rately, and their upper surfaces make a close joint with the 
faced plate, so that a steam-tight chamber is formed behind 
the valve. This chamber, however, communicates with the at- 
mosphere through the holesT and T! when thevalveis exhaust- 
ing, so that the pressure in this chamber which might be pro- 
duced by leakage past the strips can never become considerable. 
At the same time the arrangement of the bars allows a certain 
amount of flexibility, so that the valve can adjust itself to 
any irregularity between the two faces; it is on account 
of this property that the system has proved successful. Flat 
springs are placed under the bars to keep them pressed up 
against the face when there is no steam in the chest. These 
bars should not in a new valve project more than from 1°5 mm. 
to 2mm. above the top edge of the channels, and they must at 
no time, when wear has increased the distance between the 
faces, project more than 6mm. The balanced area of the 
valve is about 35 per cent. of the whole valve surface. 

In Figs. 24 and 25 is shown the same type of valve applied 
to locomotives 3000 and 3015 of the Compagnie de i’Est. In 
this case, the valve being upside down and inclined, certain 
slight modifications, which will be readily gathered from the 
cut, have to be introduced. Note especially the screws, V, V’, 
the ends of which enter small grooves in the face of the 
transverse strips, and prevent them, and consequently the 
longitudinal strips also, from falling out when the steam 
chest cover is removed. 

The whole value of the system lies in the tightness of the 
joints, which have to be made and preserved with the greatest 
care. Experience, however, has shown that the difficulties 










































































BALANCED SLIDE VALVES ON FRENCH 
LOCOMOTIVES. 


THE Revue de Mécanique for February contains an article 
on balanced slide valves by M. Troisier, Inspecteur du 
Matériel de la Compagnie de l'Est, which the editor has 
courteously invited us to reproduce. This we do in part, 
abstracting only from that section which bears on the appli- 
cation of balanced valves to French locomotives, particularly 
of the Compagnie de l’Est, of which M. Troisier is naturally in 
a position to speak with authority. The slide valve which is used 























is that known in France as the “ Tiroir équilibré 4 barrettes,”’ : 

from the fact of four “ bars,’ E, E!, D, and D'—Figs. 18 7 Fig. 18 

and 20—being used to make the joint at the back of the valve. Fig. 16. Reéglette longitudmale 
This system has been applied to several locomotives on the a : MS —— Tso" 











Paris-Lyons line, and is now being used on some of the 4 
engines of the Compagnie de l'Est, the intention being to -_ + ¢, 
further extend its use. 

The balancing arrangement consists of a faced plate B— 
Fig. 12—of hard cast iron attached to the valve chest cover, 
and made as exactly parallel as possible to the valve face. 








iF za AL } 





we 
= 

al 

be | 
ce ake a os a 


\ 

3 ; 
ae ee ae 
ee 


cs) 

€ 

re 

1 be 
Se wen 















































This plate is made loose, so that when the valve faces are 1 bs| 1 {hail’ Fig. 20 = o> 
worn adjustment can be made by packing between this plate f 1 eh ty! D 
and the cover. The valve itself is like an ordinary valve, on S| 2 Slee oar 5 See Jty | Dit | _ BY | Replecce Transversal 
the back of which are cast projections, forming channels, as ; svaime, atev 1 
shown in Figs. 15, 16, 17, at F, F}, G, G!; the space formed 2 — =, : 
‘ I 


between the four inner walls of the channels is in communi- 
cation with the exhaust space under the valve by the 
channels T T!, Within these channels are placed the four 
“bars,” D, D!, E, E4, These are shown separately and com- 
bined in Figs. 18, 19, 20; and it will be seen that the ends 
























































prevent the bars, in case of breakage, getting out of the | in this direction are not so great as they appear, and the 

channels. proof that this form of valve is gaining some popularity in 
These bars fit steam-tight to each other at the four corners | both America and France seems to prove that it must possess 

and in the channels, the fitting having to be done very accu- | advantages that counterbalance the evident objections to it, 


are, so to speak, half-jointed together, the arrangement being 
made thus to ensure the proper movement of the longitudinal 
bars and to make steam-tight joints at the corners, The 
Projections, p, q, 7, s, press against the four pins, I, 1, 1,1, and 
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THE RIBBE ACCUMULATOR 


§ Fig 6. 
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“Tue Exomesn” 


THE RIBBE ACCUMULATOR. 


As one of the most pressing questions of the day is the 
propulsion of cars or other vehicles without the agency of 
animal power, so one of the most important considerations 
of the present time is the method best adapted to utilise 
the electric current for such work, for there can be little 
question that in electricity may be found an admirable agent, 
within limits, for traction as well as for power, light, and a vast 
multitude of other effects which are now arrived at in a 
more cumbrous or clumsy manner. Two or three motor car 
companies are about to place carriages upon the London 
streets to compete with, and perhaps in the near future to 
displace, the hansom and the “ growler,” and stations are 
rapidly approaching completion wherein the new “ horses” 
are to receive the charge which will enable them unweariedly 
to draw their burthens of luggage and of passengers from 
point to point, railway station to railway station, to the 
theatres, and to every place where men do congregate. Nego- 
tiations are on every hand being opened with the electric 
supply companies, with a view to the obtaining of the lowest 
possible price and best possible terms for units by the million 
perannum ; and if one may judge by the amount of traction 
and of motors, of accumulators, of continuous and of alternate 
dynamos, with rumours of which the air is surcharged, 
we shall have quite forgotten in a few years all about even 
the appearance of a horse. Much has been done away from 
London, and notably so on the Continent, in the way of 
tramcar driving, both by the overhead trolley and the 
accumulator, as well as many other systems, and now we 
begin to discern signs of movement in this direction even 
here in our great metropolis, where we are so slow to act and 
so late to take to anything new. There are great interests to 
be considered in London, and great prejudices to be cleared 
away, before much progress is made. The official mind is 
slow to act, and it only prompts its body to oppose; it is 
generally negative, frequently obstructionist, never progres- 
sive; and itis, therefore, hardly to be wondered at that during 
one day last week, when the Deptford and Greenwich Tram- 
way Company had arranged to demonstrate the advantages 
possessed by an electrically-driven ‘‘ tram ’”’ to a number of 
engineers and others interested in the question, the local 
police interfered and sternly forbade any attempt to propel 
a car along the rails in the public streets by other than horse- 
power, and so perforce the demonstration took place within 
the company’s premises, and over a length of line probably 
well within fifty yards. 

The accumulator used is the invention of Herr Paul Ribbe, 
and consists of a combination of peculiar electrodes, com- 
posed of paste, carrying plates connected by an acid-resisting 
substance and formed of non-conducting acid - resisting 
material, spaces enclosed by supports being left for the 
reception of the active material or paste. 

The plates are of celluloid, embracing a thin lead plate, 
and are connected by means of celluloid solution at suitable 
places. They are provided with a number of openings, 
which form the support for the active material or paste. 
Fig. 1 is an elevation of the plate as a whole; Fig. 2, a sec- 
tion on the line w w; Fig. 3, section through 00; Fig. 4, 
section on line xz; Fig. 5, a section on line y y; Fig. 6, a 
section throughat linezz. Fig.7is a section of the two celluloid 
plates after they have been joined by the solution. Fig. 8 
shows part of the lead plate placed between two celluloid 
plates ; Fig. 9, an elevation of an accumulator put together ; 
and Fig. 10, a plan view of the same, Fig. 11 being a cross 
section on the line w w. 

The necessary distance between the electrodes is obtained 
by the use of a wooden frame a, which has three vertical 





supports, and is laid between the celluloid plates. A lead 
plate a is placed between the celluloid plates, and it consists 
of two parts connected over the middle standard by means 
of a strip, being further provided with a strip f for carrying 
off the current. 
number of perforations, through which projections on the 


are further arranged to make contact round the outside of 
the lead plate up to the edge of the wood frame. The 
surfaces of the celluloid plates are first coated with a 
solution of celluloid in acetone, and when they have 
been placed under pressure the acetone evaporates very 





rapidly, leaving the plates firmly connected, and it is on this 
point that Herr Ribbe claims his chief advantage. The 
active material or paste & is inserted in the openings, and 
is pressed in by means of a rounded stamp, the bent-up edges 
of the celluloid plates serving as a support for it, and the 
plates thus arranged together form an electric accumulator, 
as shown in Figs, 9, 10, and 11. 
are only provided with paste on their inner faces. Wood 
plates m and , which are shaped to form, with the outside 
plates, hollow spaces, are placed against the outermost plates, 
to which spaces the pipes o and p are connected. The 


The lead plates are provided with a | 


celluloid plates come in contact with each other, and they | 


The two outermost plates | 
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tions of load as are likely to occur in tramway working. The 
| test was rendered very stringent by the experts who conducted 
| it, and who after leaving the cell at rest for fourteen hours 
after it had been discharging for eight hours, then without 
recharging subjected it to the same variations of load for four 
hours more. 

A tramway battery consists of 140 cells, having a capacity 
of 81,000 watt hours, and a total weight of 2800 kilcs. Each 
group of five cells is enclosed in a box, which is air-tight, 
except that it is connected by a short india-rubber tube to a 
common tube which allows of the escape of the gases produced 
during the charging. 
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Fig 8. 








Swain Enc. 











AIRD’S ‘“ EXPRESS” PIPE JOINT. 





THE object of this invention is to do away with the necessity 
of using bolts and nuts in the coupling of two lengths of pipe, 
and so to make it possible to join two pipes very quickly. 
The abutting ends of the pipes to be joined are provided with 
flanges marked a in the above sketch, in the faces of which 
| grooves are turned to hold packing 0; c and ¢ are two loose 


electrodes are provided alternately above and below with | 
small openings g and 7, so that the electrolytic fluid may | 
have a slow circulation. 

Herr Paul Ribbe claims for his accumulator that it fulfils | 
the following conditions :—(1) The distribution of the active | 
material must be uniform over the whole plate, and the | 
surface of the plate must be of active material enclosing | 

































a lead plate. (2) The active material must be so firmly 
attached to the lead plate as to guard against all danger 
of it falling off. (3) The weight of the plate relatively 
to its surface, and consequently to its output, must be 
small; and, as consequent upon this, the inventor further 
claims that, owing to the construction of the accumulator, 
the plates are able to withstand the great variations of load 
due to tramway working. High capacity is secured, and 
all disturbances in working due to short circuiting avoided. 

The objection which we obviously notice in the use of 
such a set of accumulators for such work as the driving of 
tramcars, is the great weight of the apparatus. The accu- 
mulators fitted into the car under notice weighed about 
24 tons, and as it would be practically impossible to take out 
such a large number, they are fixed in what may be called a 
semi-permanent way under the seats, the necessary charging 
being effected by means of connections arranged on the out- 
side. The fact that it becomes necessary to throw out of 
commission a whole car during the necessary charging hours 
must remain as a strong disadvantage, although it be possible, 
as the inventor claims, to charge in four hours that which 
will take twenty hours to discharge. The near proximity of 
the great central station of the London Electric Company at 
Deptford to the yard of the tramway company is no doubt 
an advantage which is kept in view, and we have little doubt 
that the engineers at Deptford would welcome the demand 
for current to run motor generators for the supply of current 
during the small hours of the morning, for the charging of 
the accumulators of a long train of tramcars, if any margin 
of supply is left over when the demands of the motor car 
companies have been satisfied. 

Certain tests have been carried out with the battery by the 
Physical, Technical, Imperial Institute at Charlottenburg 
during last December, with these results :—Size of cell, two 
positive, three negative plates; surface of positive plates 
= 16°7 square decimetres; total weight of complete cell, 
7°2 kilos.; capacity, 92 ampére hours, dropping to 1°8 volts. 
During the test the cell was subjected to such severe varia- 
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END ELEVATION SECTION 

clamping collars which bear against the back of the flanges, 
and the construction of which will be readily gathered from 
Fig. 2. Each collar, it will be seen, is provided with lugs, 
and having corresponding inclined faces, one male and the 
other female, so that by rotating the collars in opposite 

















FIG2 
ELEVATION OF SECTION OF 
MALE COLLAR FEMALE COLLAR 


direction by the means of two spanners fitting on cants formed 
on the collars, the faces of the pipes are firmly pressed 
together. A wedged-shaped dog d, Fig. 1, engaging with 4 
rack on the periphery of one of the collars, prevents unlocking, 
The parts are of cast steel, and are suitable to withstand a 
very high pressure. This patent joint is made by Joseph 








Aird, Wellington Tube Works, Great Bridge, Staffordshire. 
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+ ACCELERITY DIAGRAM OF THE STEAM 

s:* ENGINE.* 

By Mr. J. MACFARLANE Gray, Member of Council. 

, ic: Iti-cylinder engine, with cranks A, B, C, &c., and 
en am rw, do. —tabalste under each letter the sum of 
pogo hts in pounds, sengactiods Place the reciprocating 
po bea one line, and the centrifugal weights in another line. 
Releos the weight of the excentric sheaves and straps in the pro- 
= tion that the vertical travel of their common centre of gravity 
poof the vertical travel of the slide valves. Similarly, enter only 
; e-half of the crank web between the two eyes. 
onWe have then two sets of weights, one having the same vertical 
the steam pistons, the other the same as the slide valves. 
1] be called the crank weights and the excentric weights, 
be entered on the eame line in the table, which may 


travel as 
joey wi 
and they may 
be arranged thus :— 





Letters .. «+ +s ee 

1 Reciprocating weights 
Momentarms .. «+ «+ 

2 Reciprocating moments .. 
Letters .- «+ se ee ce oe 

3 Centrifugal weights... .. .. ..| 
Moment arms .. «+ ee ee oe! | 
Centrifugal moments .. .. . | | 





Draw a star of the centre lines of the cranks and of the excen- 
trics, as seen looking aft. Call this the actual angle star. Letter 
the rays. Draw another star with its rays each at twice the actual 
angle from the vertical, backwards in relation to the direction of 
revolution. Call this the double angle star. Set off upon each 
star from the centre, upon the appropriate rays, the weights as 
tabulated, according to any convenient scale, distinguishing the 
reciprocating from the centrifugal weights, 

Ona preparatory diagram (Fig. 1) compound the reciprocating 
crank weights from the actual angle star, as forces are compounded, 
each being drawn in the sense of outwards from the centre. 
Lotter ihe last point ¥ Similarly compound the reciprocating 
excentric weights, and letter the last point /. Reduce the 
resultant in the proportion of the travel of the slide valve to the 
stroke of the piston. Compound this reduced resultant with the p 
resultant, and letter the final point P, and draw O P, the complete 
resultant for the reciprocating weights. 

Similarly compound from the double angle star, but before com- 
bining the reduced & and the p resultant—not shown on the 
diagram—divide each of them by the ratio of the length of its 
connecting-rod to the length of its half travel respectively. Com- 
pound these reduced resultants, and let the resultant obtained be 
QQ. Set out the centrifugal weights on the actual angle star 
only, and compound them, obtaining a resultant O H. 

The force diagram is made as in Fig. 2, From the centre O set 
off 0 H as obtained, and add on to it H L equal and parallel to 
0 Pobtained. Join O L, and describe circles upon the diameters 
0 H and O L, and then erase the line H L, On the same diagram 
draw 0 Q as obtained, and describe a temporary circle with O Q 
radius. Draw a diameter bisecting the angle between O Q and 
the horizontal, and another diameter at right angles to the first 
one. From the extremities of these diameters describe four semi- 
circles with radius O Q outwards, and draw radial lines bisecting 


a 
































these, Mark the quadrant of the O Q circle cut by the vertical up 
or else down, according as the point Q is above or is below the 
horizontal line. The quadrants are in succession, alternately up 
and ee The down quadrants should be distinguished by a dark 
wash, 

The circles on O H and OL, and the four semicircles together 
constitute a complete diagram of the forces due to accelerity, 
vertically, and horizontally. The diagram is to be read as revolv- 
ing with the cranks. It is, however, more convenient to carry 
round a pair of axes for vertical and horizontal in the opposite 
direction. The intercepts on these axes for any position are the 
forces acting from the centre in the direction of the intercepts. 
The obliquity correction is the distance from the point of inter- 
section of the vertical upon the O Q semicircles to the bisecting 
radial line in that semicircle. This is to be added to, or deducted 
from, the intercept, according to its sign, up or down. Let 

L, = the vertical intercept of the O L circle. 

H= the horizontal intercept of the O H circle. 

® = the obliquity offset, as above. 

RK = the length of the crank in inches. 

Inaccordance with my remarks on page331 of 1886 ‘‘'T'ransactions,” 
the vertical effect of the inertia of the parts in vertical movement 
is, at any instant, oa gh W, where N is revolutions per minute, 
W the weight in motion, and R is the equivalent vertical radius in 
feet, which, at N revolutions per minute, would produce the same 
rate of change of velocity. The diagram I gave then, for one 





*Read at thirty. ; ay 
April sth, 19 nn eighth Session of the Institution of Naval Architects, 








crank, represented the varying force by variations of R. That 
method is not suitable when there are a number of cranks at 
different angles. The present diagram varies the W in the ratioin 
which I formerly supposed the R to vary, and we have still to apply 
the R, now a constant length. It is more convenient to deal with 
R in inches, and W is better expressed in pounds, and the resulting 
force is better expressed in tons. If the vertical intercept reading, 
with its correction applied, be written = p, according to the scale 
of the diagram— 
N2 Ro 
79,000,000 
I gave before a simpler expression for the force when the revo- 
lutions are fifty-four per minute, It will be more serviceable at 
the present date to take a higher speed, say, eighty-one revolutions 
per minute, for which the reduction gives us 


= vertical force in tons. 





_ P P 
12,000 vertical force in tons, 
R NR, 4 . . 
Tha- Foe hc - 
12,000 79,000,000 is # constant in reading the dia 
gram ; let this constant be written = C. Then 
C(L + Q) = vertical force in tons. 
C.H = horizontal force in tons. 

Precisely the same construction gives the tilting and the trans- 
verse ra ag only before compounding each weight must be 
multiplied by its fore-and-aft distance from a conveniently chosen 

lane of reference, say, the transverse plane of the middle crank. 

n the result substitute the letter S for H, and the letter T for L. 
If the moment arms are in inches the couple will be in inch-tons, 
moultiplying by the same coefficients as are used for the force. 
The scale for the diagrams of moments will usually be a different 
one. 

In tabulating the weight products or moments attention must 
be directed to positive and negative. Say up-forward is positive, 
then the fore arms will be positive and the aft arms will be nega- 
tive. When compounding the rays draw the negatives in the 
opposite sense, as towards the centre. The manner of tabulating 
and the method followed in compounding, whether using the stars 
as templates, as I do, or working by parallels, whether using only 
one of each star or making one for each set of weights, are 
matters which each operator can decide upon for himself. Some- 
times it may be desirable to combine the obliquity correction with 
the vertical intercepts in one curve. Thisis done by setting off the 
Q off-set, equally out and in, upon the O L circle and joining the 
points. This construction shows that the effect of obliquity does 
not influence the amount of change of momentum produced by 
the forces. Although the velocity change attained during the 
revolution is not affected by obliquity, the harmonic gradation of 
accelerity is more or less transformed from waviness to jorkiness by 
obliquity, and the tolerability of the vibration is correspondingly 
modified. Integrating the accelerities, the results are in each 
revolution :— 


or the 


ee , NRL 
V = $ i 
ariation of vertical momentum 128.5 foot-tons 
mrerere . NRH 
V ti f horizontal t == foot- i 
ariation of horizontal momentum 128,500 oot-tons. 
NRT 


Variati i ilting = -foot- 
on of vertical tilting momentum 1,540,000 foot-foot-tons, 

NRS 
1,540,000 
Here L and T are the diameters O L and OT. ‘ Foot-tons” 
here refers to momentum in units of foot-and-ton, and must not be 
confounded with the foot-ton of work, these two concepts being 
quite incommensurable. The letters 8, T, H, L, are the initals of 
the words, sideway, tilting, horizontal, lifting. These variations 
are not rates of variation ; they are the range of momentum, up 
and down, in each revolution, and the range of angular momentum 
between fore-up and fore-down in each revolution. They are the 
results due to engine accelerities only, without taking into account 
the external wave forces. These numerical expressions may be 
with advantage conventionalised to be an understood modulus of 
the vibration provocation of an engine. They require no diagram 
to accompany them, as they are independent of the effect of 
obliquity. They show that the provocation to vibration increases 
as the revolutions simply, and not as the square of the revolutions. 
The forces and moments of forces are as the square of the revolu- 
tions, but their duration of action is diminished as the rate of 
revolution increases, 

The diagrams now given have not been constructed for any 
particular engine, they are drawn merely to make the method 
clear. There is nothing new in principle in this paper, only the 
method of graphic solution is supposed to be in some measure new 
to most of the members. I gave the correct algebraic expression 
for the unbalanced forces in my remarks on page 332 in 1886. In 
1895, on page 311, Mr. Mark Robinson gives the same expression 
in a more elegant form, but identical with the one given by me. 
I mention this, as it is not obvious to everyone that they are 
identical, Neither of these expressions is ever employed in 
practice. It is always assumed that the rectilinear divergence of 


A where A and B are the two segments 


Variation of side-tilting momentum = foot-foot-tons, 


piston and crank pin is > 


into which the position of the crank pin divides the stroke, and C 
is the length of the connecting-rod. Differentiating this twice in 
respect to time, gives, for the equivalent vertical crank, the 
vertical distance of the crank pin from the horizontal when the 
crank is at twice the actual angle from the vertical. This 
approximation is that worked upon in my 1886 diagram, and also 
in the diagram now given, as well as in Mr. Mallock’s paper, and 
indeed in all papers dealing with this subject. The accurate 
expression for vertical divergences is the same in form, but A B 
are the segments marked by the position of the piston, and C is 
the distance from the centre of the crosshead to the centre of the 
shaft. 

I would have given the substance of this paper as a remark on 
Mr. Mallock’s more classical paper, as Professor Greenhill observed 
at the time ; but the Government arbitrator, who, the newspapers 
say, thinks that Lord Penrhyn should be coerced into speaking to 
his workmen with a shorthand writer present, has a rule binding 
on those in his own department that they must not speak in any 
meeting such as ours where there is a shorthand writer present, 
and where the sci of the technical knowledge in which they 
are professed experts is being discussed. You have, therefore, 
had to wait two years for these notes. 











THE INSTITUTION OF JUNIOR ENGINEERS. 


CYCLE CONSTRUCTION. 

AT a meeting of this Institution, held at the Westminster Palacs 
Hotel, on Friday, 2nd inst., Mr. H. Bloomfield Vorley presiding, a 
paper on ‘‘ Cycle Construction ” was read by Mr. Alfred Marshall, 
member, the subject being treated as embracing the most impor- 
tant and leading points of modern cycles and the methods of 
construction adopted in regular practice. 

In frame building, improvements had been introduced by the 
New Premier Cycle Company, of Coventry, who used helical tube 
made from high o—_ sheet steel, rolled up so that the joint 
appeared as a screw thread along the tube, brazed by a special 
process ; it was claimed to be twice as strong as an ordinary drawn 
tube, An improved form of D tube, manufactured by the Cycle 
Components Company, of Birmingham, had an internal web which 
greatly increased its strength ; and the Shark Manufacturing Com- 
pany, of Birmingham, made asheetsteel tube which was corrugated, 
resulting not only in additional strength, but enabling a very light 

uge of metal to be used. Lugs for frame joints and fork crowns, 





¢., were also produced from sheet-steel, the lugs being in two 








parts made to gauge, and so arranged that the brasing of the 
joint was facilitated and a good job ensured, The author com- 
pared the direct spoke and tangent spoke systems of building 
wheels, pointing out that lighter wheels may be built with the 
latter system, though it had the disadvantage that in driving 
wheels the strain was only taken by half of the spokes ; this could 
be partly remedied by fastening the spokes together at the points 
where they crossed. 

Hubs constructed so that they would retain an ample supply of 
oil were to be preferred for road work or use in circumstances 
where mud and wet were likely to be encountered. For road work, 
also, open link roller chains gave the best results, but did not run 
quite so lightly as the block pattern, which latter was very suitable 
for racing purposes. Some high-class chains of both designs made 
by the Abingdon Works Company, of Birmingham, were exhibited 
as typical examples. Band brakes acting on a drum fixed to the 
rear wheel axle were preferable to brakes acting on the tire ; but 
when the Jatter pattern was used the brake-block made in the 
form of a rubber brush should be employed. An interesting 
system of making cranks devised by Mr. Southard, of Southampton, 
was described. It consisted in taking up the elasticity of the steel 
by twisting the metal in process of manufacture. The driving was 
thus resisted by an artificial ‘‘set ” of the metal. The cranks were 
made in pairs and had to be so applied. 

Front driving bicycles were solely represented by the machines 
built by the Crypto Works Company, of Clerkenwell, London, who 
employed their own pattern of driving gear, no chain being used. 
The gear was epicyclic and consis of two concentric toothed 
wheels, the outer having internal teeth ; gearing with these two 
wheels were four pinions connected to the crank-shaft and driving 
either one of the other wheels, according to which pattern of gear 
was used, The moving wheel was fixed to the hub of the driving 
wheel, the other being fixed to the front fork, the result being 
the speeding up of the driving wheel. 

In designing cycles, the duty which the machines had to perform 
should always be kept in view. Lightness was of great importance 
for racing cycles, but for touring machines too great a sacrifice of 
strength should not be made, and the bearings should have good 
wearing qualities. Owing to its particular design the Crypto 
Company’s bantam pattern was exceptionally light. In rear-driv- 
ing bicycles it was desirable to have the front wheel slightly larger 
in diameter than the back wheel, and the front fork crown should 
always be strongly made. In tricycle design an interesting 
feature was the swivel bearing used by the Quadrant Company. 
These bearings adjusted themselves to the various strains, and 
permitted a very light design of machine, the usual weight being 
under 40 1b, 

—— front and rear-driving cycles, the former were easier 
to handle, required no step, and were less troublesome to keep in 
order; while the rear driver was less liable to driving slip, and the 
steering was independent of the pedals, which consequently always 
remained in line with the saddle. 

A lengthy discussion followed the reading of the paper, in which 
Mesers. W. R. Pettit, A. H. Stanley, R. Marshall, Taylor, J. W. 
Boothroyd, P. J. Waldram, W. D. Williams, E. 8. Harpham, and 
E. W. Porter took part. The usual vote of thanks terminated the 
proceedings. 








ROPES AND ROPE DRIVING. 


At the last monthly meeting of the Birmingham Association of 
Mechanical Engineers, Mr. G. H. Kenyon, of Dukinfield, read a 
paper on ‘‘Ropes and Rope Driving.” The president of the 
Association—Mr. J. Cox—presided. Mr. Kenyon in his remarks 
said:— For all practical purposes rope transmission may be 
regarded as positive, all things being equal, and in making calcula- 
tions for speeds, the supposition that slipping and consequent 
diminution of speed must of necessity enter into the eqration 
may be dismissed as scarcely worth consideration. The elasticity 
of rope driving was of supreme importance, the ropes themselves 
were very sensitive to apy irregularity, and acted as a buffer 
between the initial and ultimate power, making back lashing, the 
baneZof gear, driving, an unknown quantity. There were many 
points to be observed and enforced before the high tide mark of 
efficiency may be reached. First and foremost was the con- 
struction of the groove, the most effective style being that with 
straight sides resting at an angle of about 40 deg., and of sufficient 
depth to prevent the rope reaching the bottom, or the curve with 
which the groove terminates. 

On no account should. grooves with curved sides be used, as it is 
impossible for ropes to bed themselves, and they become restless 
and roll round in the attempt. It is generally acknowledged that 
ropes should never be run upon pulleys of less than thirty times their 
own diameter. Although good cotton ropes will coil in consider- 
ably less compass, yet it is always wise not to go below this limit, 
pt | err, if at all, in the direction of large size pulleys, as the 
repeated effort of compression and extension produces what is 
well expressed as ‘‘ fatigue of material,” when the elasticity is 
worked out. The best results may be anticipated when the 
smallest pulley is fifty times the diameter of the rope. In his 
opinion it was always advisable to consult witb a thoroughly 
practical engineer respecting power transmission before submitting 
apy scheme for the erection of electrical installations. Whatever 
new material may be discovered in the future—and several new 
fibres had recently been experimented with—he knew of none 
which even approached, let alone superseded cotton for the 
purpose of rope driving, for it was strong, durable, and pliant, 
yielding readily to the shape of both pulley and groove, and 
quickly recovering its normal tension after every wrench and 
strain. He submitted a sample of cotton rope that had been 
running for eleven years, at the rate of twenty hours per day, and 
which was as good as ever. Mr. Kenyon described the manu- 
facture of ropes, and stated that the cost of cotton ropes was about 
one-quarter that of belting. A hearty vote of thanks proposed 
by the President, and seconded by Mr. Deakin, was accorded to 
Mr. Kenyon, who briefly replied. 








In his last report the British Consul at Rouen describes 
a novel engineering work just commenced there ; it is said to 
the first of its kind in France, and the only one like it in Europe 
is across the Niévron, below Bilbao. It is called a ‘‘ pont trans- 
bordeur,” and serves all the — of a bridge, while not inter- 
fering with the free passage of ships, even of those with masts 
150ft. high. Two diminutive towers are to be erected, one on each 
bank of the Seine, three-quarters of a mile below the lowest exist- 
ing bridge at Rouen, and a narrow iron bridge will be suspended 
by chain cables between their heads. It is to be not less than 
160ft. from the level of the quays, but it is not intended either for 
carriages or for foot passengers. Several lines of rail are to be 
carried along it, ard on these a skeleton carriage or platform on 
wheels will run. This will be dragged from side to side of the 
river by steel ropes passing over a driving-wheel, to be worked by 
steam or electricity from one of the banks. To the skeleton plat- 
form will be hung, by steel hawsers, at the level of the quays, or 
160ft. below the bridge, the transbordeur—a slung carriage, within 
which passengers and vehicles will be transported from one bank 
to the other. This carriage is to be 13 metres in width by 
10 metres in length. Tho electric tramways running on the quays 
on both sides of the river’ are to make a connection at this 
point, and the transbordeur will be fitted to carry the tramcars, so 
that passengers by them will cross the river without changing 
their seats. Unlike mest such works in France, it has been left to 
private enterprise. The municipality grant the concessionaire a 
monopoly for eighty years of the bridge traffic over the Seine at 
this point according to a very moderate pre-arranged tariff. The 
bridge has alread en commenced, and eighteen months is the 
maximum time allowed for completion, 
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AN AMERICAN TRAMWAY TUNNEL. | Where the lines of track cross, the crossing track is de- | bottom, with close water-tight sub-divisions carried up to 


—- | pressed and carried under the other, so that no collisions | height of 12ft. above the water-line. This double-bottom 

Tue city of Boston, U.S.A., is now building a tunnel or | of cars can occur at these points. Cars going from one end of | extends the whole length of the machinery space, and may 
subway under a congested district of the city for the use of | the city to the other will enter at one of the inclines, and pass | be utilised for fresh-water storage or for water ballast. A 
the electric tramways, thus to relieve the narrow and | right through the subway. Cars which have a terminal | somewhat striking feature is the way in which the sides slope 
érowded streets from the enormous number of electric cars | point in the centre of the city will run half way through the | inward, or ‘“ tumble-home,” amidships, thus effecting a 
which converge here from numerous lines. The use of this | subway, and turn round ona loop at a station midway of its | saving in weight and giving a fore-and-aft range to the large 
tunnel has already been | broadside guns without the necessity of using sponsons pro. 
leased to the Tramway | jecting beyond the extreme beam of the hull. There are 























Caemneny> a will sup» eee S7, | twenty main water-tight omen. formed by longi- 
ply the track and the deme 4 dewalk | tudinal and transverse bulkheads. The armoured protective 
ventilating places,andthe = ““™ y___ Surface of Street OES EE EMER RES SYN TT TT TT TTT Race | deck extends the whole length of the ship, its top * level 
line will probably be com- aes See _~ | with the water-line, while the sides curve down to meet the 
pleted by the end of 1897. 2s 328% Ed } : | sides of the hull at a depth of 5ft. Gin. below the water-line. 
It is a “surface’’ tunnel, weGE aks rind fe CéGas ' The thickness of this deck is 6in. on the slopes over the 
kept as close to the street gz) O6 Gas (QoGas Loree seer 6 Ges’ ' engine and boiler-rooms, 3in. on the horizontal portions, and 
surface as possible. It will rd ter CL act Bqy C8 Water : | 2hin. at theends. A belt of Harveyised nickel steel armour 
have four tracks for the ‘a dor 4 Gs) | 3in, thick extends along the sides to protect the machinery 
greater part of its length, A “ _** | space, the top of the belt being 4ft. above and the bottom 


_ | 4ft. Gin. below the water-line. Coal bunkers are placed above 
(2)Pipe Sewer | the protective deck for the full length of the machinery space. 
| Inside the plating is a belt of cornstalk cellulose 3ft. 6in. 

thick, extending the entire length of the ship, and reaching 
from the armoured deck to the berth deck. The hull has a 


with a double track exten- 
sion at one end, and two 12 Pipe Sewers 
double - track extensions = 
branching off at the other 
end. At each of the three 





termini of the line will be * high freeboard, 29ft. at the bow and 21ft.at thestern. There 
an inclined approach con- Water proofing K 2 is no sail carried, but two military masts, with fighting tops, 
necting with the surface é I, are provided. The boats are stowed out of the way of the 


Plaster 








blast of the guns, but two lifeboats are kept in position for 
| immediate service. The conning tower is protected by ar- 
mour Sin. thick, and from this extends a tube protected by 
5in. steel, containing the speaking tubes and electric wires, 
== bell wires, &c. 






lines of the tramways. 
Where the line is built 
under the edge of the Boston 
Common and the Public 
Gardens it has been con- 4 
structed as cut-and-cover There are four triple-expansion engines, arranged in two 
work, having a concrete SS Ane eae 4 eae es fore-and-aft pairs,and driving twin screws. They are placed in 
invert, with steel columns bale a Oe Oe pag CIE. ON STE NB HGF Pe eo eg hee wen Nugcerorof separate water-tight compartments. The engines are set 
and roof beams. Concrete on == - — Po with the high-pressure cylinders forward, and the forward 
walls are built, enclosing engines can be disconnected, allowing the after engines to 
the columns, and domed propel the ship'under ordinary conditions. The bed-plates 
brick jack arches are built and cylinder frames are of cast steel, the latter being of 
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Fig 2. Section of the Tramway Tunze/ at Boston U.S.A. 


between the roof beams. inverted Y form. The bed-plates are bolted to the keelsons. 
This form of construction is shown in Fig.1. Where the line | length. The arrangement of tracks is shown on the diagram, | The cylinders have steam jackets, that of the high-pressure 
is built under the streets it is a double track masonry tunnel, | F'i8- 3; which is not drawn to scale. cylinder having steam at boiler pressure, while the others 
having a concrete invert and side walls, and a brick arch. | have the pressure reduced by reducing valves. All the 








cylinder valves are of the piston type, there being one valve 


=" sete 2 . for the high-pressure cylinder, two for the intermediate, and 
THE CRUISER a » UNITED STATES | two for the ‘causes cylinders. Steam is supplied by five 


double-end and two single-end return tubular boilers, of the 
One of the latest additions to the United States Navy is | Scotch or marine type, having 40in. furnaces with rocking 


This form of construction is shown in Fig. 2, and it will be 
noted that 1fin. tie-rods are placed across the curve of the 
crown, this being required by the softness of the material in 
which the tunnel is built, and the closeness of the arch to 
the surface. 


In the tunnel work, two side tunnels are driven from shafts | the new twin-screw armoured cruiser Brooklyn, which was | 8tte bars. The shell-plates are 1-39in thick, and the tubes 


at the curb line of the streets, and in these the side walls are | given its speed trials and finally accepted by the Government | 9T¢ 24in. diameter. The boilers are arranged in three bat- 
teries ; two of these have two pairs of double-end boilers, and 


the third has one double-end and one single-end boiler. 
There are six fire-rooms,.with bunkers at the sides. The 
Boston & YW, arrangements are made for forced draught, there being in 


aunyduy 


WYN HSH) 
STATION 


Station. 






the top of each fire-room two fan blowers, drawing air from 
a ventilator. Each fan is driven by a pair of Sturtevant 
single direct-acting engines. In each engine-room isan inde- 
pendent vertical twin-cylinder air pump and an independent 
centrifugal circulating pump. The exhaust from these 
engines may be turned into the low-pressure receiver or 
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ss ak — ee : directly into the condenser. In each fire-room are two 

incite ELLE EO tate ee cross!” re i duplex pumps, one for boiler feed and the other ~ 
rm —=" 5 tT 

: Under Crossing or. ‘Station fiavmannet SQUARE general purposes. There are three smokestacks, the tops $ 

lacie 3 Stat19 which are 100ft. above the grates and 45ft. above the dec 


| superstructure, and 15ft. above the fighting tops of the 
| military masts. The object of this great height is to get 
| increased draught, which object has n attained, but the 
tall smokestacks are such conspicuous targets that it is not 
likely they will be used on any other vessels. 

The auxiliary engines include turning engines, pumps for 


Apans Sauare 
TATION 

Fig 3 Diagram Plan of Tracks in Tunnel for Tramway et Baston.U. S.A. | 
| 
built. Then the middle part is extavated to allow of build- | in August, 1896. A view of this vessel, reproduced from a | 


ing the brick arch, the street being all the while carried on | photograph taken during the speed trial, is given opposite. | bilge and flushing, &c. The maincirculating pumps are of 
plank bridging and flooring, no interference with traffic being | The construction of this vessel was authorised by Act of | the centrifugal type, and there are two independent double- 









allowed. In other cases, however, an excavation 12ft. wide, | Congress in 1892; the contract for construction was let to | acting horizontal air pumps to each engine, while in each 
is carried right across under the street from one of the | the Cramp Company at £600,000, exclusive of armament and | engine-room is an auxiliary condenser of sufficient capacity 
shafts, and a complete piece of the tunnel, 12ft. long, built | armour, in April, 1893, and the keel was laid in August, 1893. | for half the auxiliary machinery. There isa distilling and 
in this, The hull is of steel, unsheathed, and there is a double | evaporating apparatus with a daily capacity of 10,000 gallons, 
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THE UNITED STATES CRUISER BROOKLYN 








and an ice machine with a daily capacity of one ton of ice. 
Toe ship is lighted by electricity, there being three sets of 
engines and dynamos, each of 400 ampéres and 80 volts capa- 
city. Another dynamo supplies current for operating the 
turret turning motors. The steering gear is operated by 
steam engines, which are controlled by electrical connections 
from the conning tower. Four search-lights are provided. 
The battery comprises eight 8in. breech-loading rifles of 
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Engines’ 


segmental shields of 5in. armour, and their crews are further 
protected by splinter bulkheads 1}in. thick. The smaller 
guns are protected by shields and extra side plating. There 
are five torpedo tubes, one in the bow and two on each side ; 
the equipment includes six Whitehead torpedoes, and a 
supply of gun-cotton for mines, &c. The forward and star- 
board turrets are operated by electricity, this being the first 
ship of the Navy in which electricity has been used for this 
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thirty-five calibres, twelve din. 
breech-loading rapid-fire rifles, 
twelve 6-pounder rapid-fire guns, 
four 1-pounder rapid-fire guns, 
and four machine guns. The Sin. 
guns are mounted in four barbette 
turrets, one forward and one aft 
—on the centre line—and one on 
each side amidships, the centres 
of these latter turrets being 23ft. 
on either side of the centre line 
of the vessel. The guns in the 
forward and after turrets have a 
train of 310 deg. The guns in 
the side turrets have a train of 
180 deg., or from directly ahead 
to directly astern, this feature 
being obtained by giving an in- 
ward slope, or ‘“tumble-home,” 





Passage 
Cethitose 









A. 








to the sides of the hull. With 
such a radius of train, six of the 
Sin. guns can be trained at once 
m any desired direction. The 
barbettes have armour Sin. thick 
for 310 deg., thus protecting the 
gun carriages, platforms, and 
turning machinery, while at the 
Tear the thickness is reduced to 
4in. The turrets themselves have 54in. of armour; under | 
each of the turrets is supporting tube of 3in. armour, pro- | 
tecting the ammunition hoist. The 5in. guns have fixed | 
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U.S.S. BROOKLYN, 1858 


purpose. The after and port turrets are operated by steam 


looking after the machinery. An engineer officer of the Navy 
was stationed in each fire-room to see that the specified air 
pressure of 24in. was not exceeded, and indicator cards were 
taken simultaneously every half hour from each pair of 
engines. The power developed by the propelling and auxiliary 
engines aggregated 18,340-horse power. None of the bearings 
heated, and at the highest engine speed 140 revolutions 
per minute, there was very slight vertical vibration of the 
hull, and no lateral vibration. About one-horse power was 
required for each air pump, and 24-horse power for each cir- 
culating pump. The coal consumption test was made with 
the forward engines disconnected, the screws being driven by 
the two rear engines, with steam supplied by four boilers. 
Arun of eight hours showed a speed of 154 knots, on a coal 
consumption of 2lb. per indicated horse-power per hour. 
These engines alone can give the ship a continuous speed of 
17 knots. 

The trial run of 83 knots, on a measured course off the 
coast of Massachusetts, was made at an average speed of 
21-92 knots, the maximum speed being 22-9 knots, which was 
maintained for a distance of about 7 knots, The result of 
this is a bonus of £70,000 for the builders, the contract 
allowing £10,000 for each quarter-knot in excess of 20 knots 
speed. The boiler pressure was 160 lb., and the engine 
speed averaged 138 revolutions per minute, with a maximum 
of 140 revolutions. The sea was smooth, with a light rolling 
swell. Up toa speed of 184 knots, the waves formed by the 
ship were very small, the bow wave rising 44ft., and the stern 
wave 4ft. above the mean water level. The starting point 
was marked by the tug Iwana, and the course was marked 
by seven buoys. The official speed record was as follows :— 


Outward Run. 











Bucy. Time. Elapsed time. Speed 

No. 1 iv we. Uae 10 45 13.—C«w —— — 

No. 2 Jv ee Gis. ae OGRE te 0 19 O44 .. 21°70 

No. 3.. ‘Ks ll 23 07% 0 18 50 .. 21°98 

i es .. IL 42 £6f .. 0 19 483 :. 20°90 

No. 5 ce srw Be . OMS - 22°29 

No. ¢ wa Aer 12 21 03; .. 0 19 18 -. 21°45 

No. 7 ee «_. BP we... CCB. ee . Be 

Total elapsed time, 1 hour 544 min. ; knots, 21°71. 
Return Run. 

Buoy. Time. Elapsed time. Speed. 

i *. ee we  — 

1 21 383 .. O 18 253 22°48 

140 3 .. O 18 56h .. 21°37 

Se 6G .. 6B Ss -. 22°90 

238 2... © 19 2. RD 

2 37 Of .. O 18 874 .. 22°26 

255 45 .. O 18 445 22°08 

TOMER ce ce ek, soe ek ele) pce 22°13 
Gumi cn kc as ce se ee SO 

Grand average, knots .. .. ee 21°92 


The navy had an auxiliary screw sloop-of-war named the 
Brooklyn, which was built in 1858, at a cost of £80,000, and 
was sold in 1891 for £2600. This old wooden craft was more 
nautically artistic than the new steel ship, having a finely- 
shaped hull, with curved billet-head bow, round stern, long; 
bowsprit, and three square-rigged masts. She hada double- 
horizontal engine, with cylinders 6lin. diameter and 33in. 
stroke, a single screw, and three boilers. The general dimen- 
sions were as follows:—Length between perpendiculars, 
233ft. 4in.; beam, 43ft.; mean draught, 19ft. 6in.; displace- 
ment, 3000 tons ; engine power, 1116 indicated horse-power ; 
speed, 10 knots; coal capacity, 3000 tons ; officers, 23; crew, 
268. A cross section of the old and the new Brooklyn are 
given herewith, to the same scale, and the following is a list 
of the general dimensions and particulars of the new 
Brooklyn :— 


Freeboard, forward .. . 20ft. 10in. 
Freeboard, aft .. .. .. «. - 2i1ft. 4in. 
Length on load water-line .. - 400ft. Gin. 
Beam, extreme .. 6b, ae 64ft. 9in. 
ee eee ee ee eee 24ft. 
Draught, maximum (aft) .. .. .. .. «. 26ft. 2in. 
Displacement, normal ae ee 9270 tons 
Displacement on trial .. .. .. 8450 tons 
Tonnage per inch of immersion .. 41°19 tons 
Speed on trial, average .. 21°92 kn ts 
Speed on trial, maximum i Die alii sane 22°90 knots 
Indicated H.P., propelling engines .. .. .. .. 16,000 
Indicated H.P., propelling and auxiliary cngires, 
chase, OU ee er ee ee ee ee 

Coal capacity, normal 900 tors 
Coal capacity, maximum 1753 tons 
Weight of displacement— 

Hull and fittings .. . 3780 tons 


Armour and protection, ixcluding protective 


deck 1850 tons 


Armament and attachments 540 tons 
Machinery, spare parts, stores, &c... 1610 tons 
Coal (at normal displacement) .. 900 tons 
Equipment, outfit, stores, crew, &c. 470 tons 
Total normal displacement a 9150 tons 
Screws, number... .. .. .. Two 
Screws, diameter .. .. .. 14ft. Gin. 
Screws, mean pitch .. .. .. .. -- .. -. oc SH. Gin. 
Screws, helicoidal area .. .. .. .. «. «- eo 75°748q. ft. 
Slip of screws on trial - 18 percent. 
Engines, number . Four 
Engines, type .. .. .. . Triple-expénsicn 
Cylinders, high-pressure . 32 X 42in. 
Cylinders, intermediate .. 47 X 42in. 
Cylinders, low-pressure... .. ..  .. 72 x 42in. 
Revolutions per minute at 16,000 H.P. 129 
Revolutions on trial, starboard engines <0 See 
Revolutions on trial, portengines .. .. .. .. 188°33 
Revolutions on trial, mean .. .. .. -. -. «. 188°345 
Revolutions on trial,maximum.. .. .. 4 140 
Boilers (five double-end and two single-enc) .. Seven 
Furnaces in each double-end boiler ea Eight 
Furnaces in each single-end boiler .. << << -oe 
Boller diameter... 6c. es ee ee ce es 
Boiler length, double-end .. .. .. «. «. «. 18ft. 
Boiler length, single-end ani ae jae) aa. ae ge) Ce 
Frowsuve ae Dollars .. << ss ss 0c oe oe 160 Ib. 
Pressure at engines .. 3 155 Ib. 
Grate area, total as -- 1016 sq. ft. 
Heating surface, total .. .. .. .. «- 33,480 sq. it. 
Ratio of grate area to heating surface - 1 to 32°83 
Condenser surface, total... ‘as «es «a ee Se 
Air cylinders, number (single-acting) .. .. .. Eight 
Air cylinders, diameter .. 25in. 


Air cylinders, number of double strokes per min.. 10 
Battery— 
CU cc es te a ee ee 
5in. gums... .. 
6-pounder guns 
1-pounder guns 
Machine guns.. 
Torpedo tubes.. .. .. .. 
Radius of action at full speed 
Radius of action at 10 knots... .. .. . 
Complement of officers andcrew.. .. . 


In making her maiden trip after commission the new Brooklyn 
got into trouble in an ice pack and sustained somewhat serious 
damage, as the double-bottom compartments under the 
engine took in a lot of water. 


bo bo 


Oe ie et et 


1758 knots 
6088 knots 
560 persons 








WE understané that the summer meeting of the Muni- 
cipal and County Engineers has been arranged to be held at East- 





power. 
On the sp2ed tiivl the builders had 178 men firing and 


bourne on Saturday, June 5th. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions q our 
correspondents.) 


DYNAMICAL TERMINOLOGY. 


Sir,—The exercise of the editorial blue pencil is no doubt 
usually justifiable, and I have so far encroached on your space that 
I have, perhaps, no reason to complain ; but by the excision of a 
portion of a former letter of mine, my arguments appear to be 
mixed up with those of another of your correspondents, ‘J. McL.,” 
in a way which is scarcely fair to either of us. Curiously enough, 
I did not notice this until my attention was called to it by a friend. 
“J, McL.” was the first to comment on the truck problem in Dr, 
Lodge’s book, and all that I have done was to follow up his line 
of argument. I am sorry that my explanation of this was not per- 
mitted a place in your columns. So much explained, perhaps you 
will allow me to reply to Dr, Lodge’s letter, published in your 
last impression. 

I did not mean, as he assumes, that the passage from his book 
which I quoted was untrue. I did mean, as I have said, that 
it is nonsense. There is nothing in it either true or untrue. 
I am perfectly aware that nothing is easier than to ‘‘ calculate 
the energy expended in pony gg truck,” and that is quite 
wide of the question. What Dr. Lodge fails to see is that 
there is no relation whatever between the truck and the ball 
and mv. His proposition would have been just as effective or 
ineffective if he had given the weight of his shot at 100 lb. ora 
ton instead of 50 1b, What the passage is apparently intended to 
prove is that there is a certain identity of dynamical condition 
between the truck and the shot at the moment of impact, and I 
assert that there is none whatever. By making a change in 
the conditions, however, we can easily bring about the wished-for 
identity. The energy measured in foot-pounds in the truck is 
15,072. The energy in foot-pounds in a projectile moving at 
1612ft. per second, and weighing ‘375 lb., is also 15,072 foot- 
pounds. If Dr. Lodge’s three-ton truck and my ‘375 lb. 
cannon shot came into collision, then the shot would stop the truck 
dead, and the truck would stop the shot ; and here it must be 
noticed that the time of action is the same for the truck and the 
shot, and we have no need to consider any smashing up, or to make 
any deductions of any kind. But, of course, this would‘not serve 
Dr. Lodge’s turn, because mv is nowhere if the shot weighs any- 
thing but 50 lb. 

Inasmuch as the whole transaction is purely imaginary, like a 
point in Euclid, it is not necessary to consider the effects of elasti- 
city or recoil, or what would occur in practice, so I may go on 
a little further. 

Far from ‘‘throwing down” his book, I can assure Dr, Lodge 
that it is a work on which I place a high value. I regard it as one 
of the best treatises on dynamics yet written. I have no quarrel 
with Dr. Lodge. He simply teaches what he has been taught. 
He is the mouthpiece of his predecessors. It is, I think, a great 
pity that so original a thinker as he is should not have tried to 
eliminate some of the metaphysical absurdities of the text-books, 
instead of perpetuating them. 

Turning now to another matter, namely, the definition of 
momentum. I ask myself what is meant by the words quantity of 
motion. Isa quantity of motion a physical fact? Rankine says 
but little concerning momentum, and does not use the words 
“quantity of motion.” I refer to Dr. Lodge’s book for 
help on this point, and I find that ‘‘mass means quantity 
of matter and is measured by inertia.” And on page 48 
we have, ‘‘ Now we have already seen that it is reasonable to 
define quantity of motion as directly proportioned to the quantity 
of matter (or mass) moving, and to its rate of motion (or velocity). 
Hence let us at once define quantity of motion as equal to the 
product of the mass in motion and its velocity. The name given 
to quantity of motion is momentum, and momentum means quan- 
tity of motion.” 

Yo have here a vicious circle. No one after reading this state- 
ment is nearer to understanding what fact in physics or in nature 
a quantity of motion stands for. In a word, there is no such 
thing outside the covers of a text-book as a quantity of motion. 
It would be as proper to speak of a quantity of velocity, or a 
quantity of movement, or a quantity of toothache. In one word, 
as I have said before, mv is not an equation, nor is ita formula, nor 
does it express a truth in nature, nor will the multiplication of 
m by v give us the smallest assistance in calculating anything. 

In a word, the expression simply implies that the force acting for 
a stated time on a mass, in order to impart to that mass a given 
velocity, must vary as the mass, or the force and time being 
constant, the velocity will vary in the inverse ratio of the mass, 
But we need not use the word momentum, nor has the fact any- 
thing to do with quantity of motion ; nor when we know what the 
momentum of a mass in motion is, can we tell what force operated, 
or how long it operated in order to impart that momentum / 
Furthermore, this momentum does not admit of being reduced to 
other terms. In order that Dr. Lodge’s illustration might be 
made to work, it would be necessary that the truck should expend 
all its energy in the fraction of a second—the same time that the 
powder acted on the ball—and the ball would have to act on the 
truck for the same time that the horse acted on it in accelerating it. 
As these conditions are wholly incompatible, the illustration fails, 

Here for the moment I must leave Dr. Lodge, and say a parting 
word to “‘Incog.” Iam sorry he sees fit to withdraw from a dis- 
cussion which might have proved of use to him, It is curious that 
he has failed to see that he and I hold precisely the same views, 
up to a certain point. I say that momentum is not energy, does 
not express energy, and is of no value in determining energy ; yet 
“‘Incog.” takes me to task, and blames me for confusing mv with 
m¢*, Probably he has not had time to read what I have written, 
yet he himself clearly does not understand how little mz means. 
He does not even understand Dr. Lodge, who says, as plainly as 
words can say it, that the same motive power was required to set 
the cannon ball going as was required to set the truck going. In 
fact, if this was not so, the whole proposition which the passage 

which I have quoted in my last letter was intended to convey falls 
to the ground. Dr. Lodge’s own words are, ‘‘ What is called the 
impuise, or propulsion of the force, was the same in both cases.” 
If the English language is intended to mean anything, these words 
mean what I have said they do, I have shown that if they repre- 
sent a physical truth, then the conservation of energy has no 
existence, for the energy imparted to the shot is enormously greater 
than that imparted to the truck. 

And here, while dealing with the question of impulse, I may say, 
at the risk of still further upsetting, ‘‘Incog.”’s equanimity, that 
if he supposes that the effects produced oy like forces acting 
through like times are identical, ho is woefully in error. I know 
that such a proposition is constantly encountered in treatises on 
dynamics, and it is advanced without any warning that it is not 
invariably true, but only true under certain conditions. In the 
case of the two fly-wheels which I have mentioned, similar forces 
acting for the same time produce entirely different results. 

Nothing is more easily shown than that a given force acting 
for a given time on a given mass may generate quite different 
amounts of energy, which bear no relation whatever to the 
momentum, as it is called, of the body. Take, for example, a 
weight of 1 Ib. falling freely ; the gravity force operating is 1 Ib. 
The velocity at the end of the first second is 32 ‘1ft., and the work 
done by gravity was 16 ee pr Daring the next second, 
however, the force remaining the same, we find that the work done 
represents 48 foot-pounds. During the third second, the force and 
mass still remaining the same, the work done represents 80 foot- 
pounds, In the face of such a fact is it not absurd to say that 
similar forces operating for equal times on equal masses produce the 
same results, or, in other words, would do equal quantities of 
work? And yet, under certain conditions, the proposition is per- 
fectly true. 


I have already pointed out that mv can be used when vis a 
constant, but that the moment v becomes a variable, we are 
cast adrift. My first letter stated that mz in theory becomes 
mv? in actual daily life. No one has so far shown that in making 
this statement I am in error. It would be waste of space to 
recapitulate what I have said. a! 

One word is due in courtesy to “‘W. A. 8. B,” It is quite un- 
necessary to try an experiment to demonstrate the truth of a 
statement which I never disputed. Unfortunately, however, 
‘“W, A.S. B.” appears to have entirely failed to understand what is 
the point at issue. Perhaps when he has read this letter he will 
be better able to comprehend the nature of my contention, which 
is simply that the word momentum is antiquated, misleading, and 
unnecessary ; that ‘‘ quantity of motion” has no definite meaning 
attached to it in text-books, and identifies no physical fact ; that 
the one thing with which we have to concern ourselves is energy ; 
that energy varies as the square of the velocity; that similar 
forces acting for similar times on similar masses may or may not 
produce different effects according to circumstances ; that in daily 
life mv® takes the place of mv ; and lastly, that momentum, being 
nothing but a relic of antiquated metaphysics, is so difficult to 
write sensibly about that even Dr, Lodge has failed in the attempt 
to explain what it is, He has been no more successful than his 
predecessors, who wrangled about it for years. 

In the ‘‘ British Cyclopedia,” published in 1835, I find the follow- 
ing passage :—‘‘ Momentum in mechanics is the same with impetus, 
or quantity of motion, and is generally estimated by the product of 
the velocity and mass of the body. This is a subject, however, 
which has led to various controversies between philosophers, some 
estimating it by the mass into the velocity, as stated above ; while 
others maintain that it varies as the mass into the square of the 
velocity. But this difference seems to have arisen rather from a 
misconception of the terms rather than from any other cause: 
those who maintain the former doctrine understanding momentum 
to signify the momentary impact, and those who hold the latter 
considering it as the sum of all the impulses till the motion of 
the body is destroyed.” If ‘‘Incog.” will turn to Weisbach’s 
‘* Mechanics,” page 670, he will find the following passage: ‘‘ We 
can consequently assert, that at every instant of the impact the 
sum of the momentum of the two bodies is the same as before the 
impact took place.” J. Harrison, 

April 18th. 

Sin,—May I be permitted to direct attention to an obscurity in 
dynamics which should be cleared up? I refer to Newton’s fourth 
corollary from the laws of motion, to the effect that the centre 
of inertia of a system is never affected by the mutual interaction of 
the parts of that system. 

Put into another form, we have this principle stated in the 
shape of the proposition that the sum of the energies of a system 
must remain the same, unless some external force is brought to 
bear on it, 

Now the proof of this proposition is wholly unsatisfactory. It 
is that the sum of the quantities of motion is never changed by their 
mutual action. Whatever momentum is acquired by any part of 
the system is lost by another part in the same direction. 

I am not now disputing the soundness of the theorem, but direct- 
ing attention to the inadequacy of the proof. Momentum is not 
the measure of energy in a system, and the increase or diminution 
of the momentum in any part of a system may be accompanied by 
a far greater gain or loss of energy. Thus we may imagine a 
system consisting of two equal masses moving at the same 
velocity ; if from any cause one should lose, say, a foot per 
second, and the other should gain a foot a second, the 
quantity of motion would still be the same, but the energy of the 
pair would not be the same. Thus let the velocity before the 
change be 10, then the total energy may be taken as 10? + 10? = 
200, after the change we have 11? + 9° = 202. But the sum of 
the momenta remains unaltered, and = 20. I have not seen any 
mention of this fact in treatises on dynamics. Perhaps some of 
your correspondents may be able to supply the missing link in the 
proof of a proposition which is undoubtedly true. G. L. 

Windsor, April 17th. 








BARKER’S COMPOUND CRANK FOR CYCLES. 

Sir,—Since the mathematical advantages of this crank have 
been put before the public, through the medium of your scientific 
paper, I think it would only be fair to the public to point out its 
disadvantages. Mr. Barker claims that his invention enables the 
cyclist to use at least 40 per cent. higher gear without increasing 
the stroke of the pedals or the pressure on them. This is quite 
correct as far as it goes, but Mr. Barker afterwards states that 
‘*an additional leverage is obtained in the down stroke without 
increased dead centre.” On this latter point I humbly beg to differ. 
In the diagram shown in Fig. 4, page 374, it will be seen that the 
circle about the sprocket-wheel centre is divided into sixteen equal 
segments, denoting sixteen different positions of the sprocket 
wheel in one revolution, and the black spots denote the crank pin 
centres corresponding to these sixteen positions. Now, suppose 
the bicycle to travel at a uniform rate, it is obvious that the incre- 
ments of time taken for the crank pin to travel from any one 
position to a consecutive position will be the same. We can assume 
that Fig. 4 is fairly accurately drawn, all the construction lines 
being shown. In Fig. 4 it will be seen that the vertical, passing 
through the sprocket wheel centre, practically passes through 
point A and a point, say, G—which is one space to the right of -— 
and by moving the whole diagram through a small counter-clock- 
wise angle the vertical would more accurately pass through A and 
G. Now, if we count the number of spaces to the right of the 
vertical there are seven, while those to the left numbernine, Since 
it has been shown that these spaces denote equal increments of 
time, it follows that the time taken to perform the down stroke is 
to that taken to perform the up stroke as seven is to nine, hence 
there is a dead centre proportional to 9-7 = 2 increments of 
time, or in every revolution ,°; or 4 of a revolution is dead centre. 
Mr. Barker states that from Fig. 5 this is obviously not so, But 
on careful examination it will be seen that the vertical has been 
judiciously eased off to the left, soas to make the number of spaces 
on each side of the vertical appear the same. 
I think most of your readers with an ordinary knowledge of 
mechanics will agree that in a case of this sort what is gained in 
one part of a revolution is bound to be lost in another part, and 
that the way to increase the efficiency of a bicycle is to reduce 
both weight and friction. The only advantage Mr. Barker can 
possibly claim is that the excentric path of the crank pin is more 
suitable to the connecting-rod, which is very questionable, not 
taking into account the additional laterally unbalanced weights 
and friction. R. J. H. 
Wimbledon Common, April 13th, 





THE LATEST AMERICAN BATTLESHIPS. 


Sitr,—I venture to correct a correction made in a footnote, in 
your last issue, in connection with the weight of protective deck 
armour, The weight given in the table is absolutely correct. All 
American battleships have their protective decks made up in layers, 
the two lower ones being thin, the upper or armour varying from 
1jin. to 2in. in thickness, This is clearly stated in the table, The 
lower thicknesses being considered as an ordinary deck, their 
weight is included in the ordinary structural weights. It is 
worthy to note, in the light of recent discussions, that nickel steel 
as the upper thickness of the protective deck has been a feature 
of the American battleship since its advent. Amid all the adverse 
criticism anent these vessels, it may be well to remember that in 
Pe comparison of the Alabama and Prince. George, the possi- 

ilities of the latter’s disposition of armour resulted from the 


employment of Harveyed armour. Had this material not been 





available, the arguments adduced in favour of the Royal Sovereign 
class would have prevailed to-day. 


| 


At any rate the disposition of material, weight for weight, j 
Alabama's decks is immeasurably superior rey other al i 
acquainted with. In another particular, and they could be multi- 
plied, our American cousins have, if not invented, at least intro. 
duced a method of serving ammunition, which is present on the 
Prince George. I mean the central ammunition hoist, enablip 
the guns in the barbettes to be loaded at any angle of trainin r 
It is probable, too, that we will follow in their footsteps in ri 
troducing nickel into the constitution of armour plates. I mere] 
mention these few points in order that some degree of fm ten 
may be introduced in any comparison between vessels built 
under entirely different conditions. The only defect you can 
find seems to be the danger of rolling, but on the sections of the 
two vessels, bilge keels are shown on the British ship, and none 
on the American. This is scarcely fair. It is only the other day 
that we ourselves appreciated the enormity of this tendency to 
roll, and now we hasten to eulogise ourselves on its alleviation, 

I cannot help but think that criticisms made in the spirit mani. 
fested in your article are very far indeed from being of much value 
to anyone. J. J. O'NEML, 

3, Drumoyne Drive, Govan, 

April 12th, 

|The footnote in our issue of April 9th is quite necessary, as the 
figures given in the comparative statement and in the text quote 
the armoured protective deck as 2in. and 3in. in thickness, In 
neither of these quoted dimensions is there any separation of pro. 
tective deck plating into — and lower plating. It is clear, of 
course, that the protective deck oes consist of more than one plate 
not the whole of the deck plate thickness, and not merely the 
upper one, is invariably quoted in the United States returns, in 
those of Great Britain, and in those of all other nations, It js 
therefore, an error and misleading to quote the weight of the pro- 
tective deck—given in the text as 2/in.—at 593 tons. If the re. 
maining portion of the armoured deck is included in the weight 
for ‘‘ hull and fittings,” 4918 tons, this is an unusual course to adopt 
and certainly not that of our naval constructive department. The 
—— deck is a special feature, the sloping portions, notably, 

aving no analogy to those of an ordinary service deck. Hence it 
is reasonable that no portion of its weight should be regarded as 
an ordinary part of the hull, It is a protective, not a structural 
feature. As regards the central ammunition hoist, it was employed 
in the Blake and Blenheim, designed ten years ago, and was, we 
believe, originated by the Elswick firm long before it was thought 
of in the United States. If our correspondent will turn to the 
text of the descriptive matter, column 1, page 361 of Tur 
ENGINEER for April 9th, he will see that the bilge keels die out at 
the midship section on the United States battleship Alabama. It 
is clear, therefore, that there is no ‘‘ unfairness” in leaving them 
out, as they have no existence at this point, our outside line being 
that of the midship section. ‘The late Mr. John Bright was wont 
to speak of the danger of ‘‘ descending into particulars.” Our cor. 
respondent has certainly fallen into a snare by doing so.—Eb, E. | 

THE THWAITE STEEL FURNACE. 

Sir,—In further reply to your correspondent ‘‘ Vulcan,” it is 
obvious to anyone but ‘‘ Vulcan” that long before the wasting 
away had occurred to the extent to become dangerous to the 
—v of the checkers, that the latter would have been renewed, 
As explained in my previous letter, the active cause of the wearing 
away of the checkers in the Siemens furnace is to a great extent 
absent in the Thwaite furnace. According to Mr. Fernie—whose 
experience dates from the working of the first Siemens furnace, 
used in Hampton-street, Birmingham, some thirty years ago—it is 
easier to renew the checkers in a Thwaite than in a Siemens 
furnace. 

The second paragraph in his letter shows that your correspon- 
dent is ignorant of the difference between a plenum and a vacuum 
condition, Every furnaceman knows that in a Siemens furnace the 
influence of the flow of the gases through the chambers is more or 
less local, the gases taking the line of least resistance from the 
ports to the chimney flue, and this means that only one-half or 
thereabouts of the checkers is brought into full useful heat-absorb- 
ing and transmitting action, whereas every superticial inch of the 
checkers in the Thwaite furnace is utilised to the full. 

The third paragraph is more pertinent, and your correspondent 
is quite justified in asking for definite information regarding the 
final temperature, His anxiety that the temperature shall be 
determined by a trustworthy pyrometer shows that his experience 
of flue temperatures in the iMemens furnace involves the employ- 
ment of a pyrometer ; and he will be surprised to hear that such 
is not the case with the Thwaite furnace, the chimney temperature 
of which can be determined by an ordinary laboratory standard 
mercury thermometer registering up to 700 deg. Fah. 

In the Thwaite furnace, so remarkably perfect isit that although 
a temperature that will easily melt low carbon steel can be rapidly 
attained in the melting chamber, nevertheless, if the reversals are 
regularly effected, the temperature above the valve, and within a 
few feet from the chambers, never need register above 600 deg. 
Fah, maximum, the actual recorded temperature, under proper 
supervision, only equalling 454 deg. Fah, The slight and thin 
chimney lining of firebrick is simply used as a precaution against 
neglect to reverse the valves. 

If we measure the efficiency of a furnace by the law of Carnot, 
in the absence of amore specific formula, and accepting Chatelier’s 
definition of the melting temperature of steel, then 
7 T Tx 100 = 71 per cent., 
giving the efficiency of the Thwaite furnace as equai to 71 per 
cent. There is no published evidence, that I am aware of, of com- 
bustion high temperature steel furnace efficiency equal to this. 

The last paragraph io ‘‘ Vulcan's” letter shows that he, like 
some others, considers that we are not equal to the Germans. 
This class of man has given the German name of Siemens to al! 
the steel produced in England in an open-hearth furnace, whereas 
everywhere else and throughout the Continent open-hearth steel 
is called by its right name of Martin steel. The invention of this 
— of making steel was not made in Germany, but in France, 

y the brothers Martin. It is also obvious that ‘* Vulcan ” is also 
ignorant of the history of the invention of the Siemens furnace. 
It was not invented by Charles William, than whom no one is 
more deservedly honoured, but by Frederick, who, I am quite 
sure, would be the last to consider that his important invention 
capped with finality any attempt to improve combustion 
methods and apparatus for attaining high temperature agents of 
combustion. 

The calculated efficiency of the Thwaite furnace bas, however, 
reduced the margin of future improvement to a figure that leaves 
very little scope for future inventive effort, and no objections 
raised by ‘‘ Vulcan” will alter this fact. HoRAcE ALLEN. 
Layton, April 20th. 





NORTH-WESTERN ENGINES. 

Sir,—The first engine of the t to which reference is made— 
page 398—was named Problem, Ni. 184, and was turned out by 
Mr. Ramsbottom in November, 1859; the Lady of the Lake was 
not built until 1862. CLEMENT E, STRETTON. 
Leicester, April 20th. 


Sirn,—Perhaps you will kindly allow me to correct a slight error 
in last week’s issue, It is stated that the Lady of the Lake was 
the first of its class, It was really the twenty-eighth. No. 184, 
Problem, built in November, 1859, being the first. The excellent 
engraving of Princess Royal, of this class, in your issue of December 
25th last, shows the number 134. That engine, however, is 
No, 610, No, 134 being named Owl. These engines are now being 
rebuilt for the second time, W. P. PALey. 
London, 8,W., April 20th. 





(For continuatwn of Letters see page 416.) 
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RAILWAY MATTERS. 


AccorpinG to a report of the French Consul at Larnaca, 
the Government of Cyprus has decided to construct a railway from 
Nicosia to Larnaca, a ut thirty miles in length, and running wid 
‘Aradipo, Coschi, Athienan, and Piroi. 

Tue Dublin, Wicklow, and Wexford Railway has had 
a bad half year, and is said to be feeling somewhat acutely the 
ompetition of an electric tramway, which is now running between 
Dublin and Dalkey. This tramway was opened for traffic in May, 
1896, and runs for eight miles almost parallel with the railway, 
with which it is therefore in direct competition. 

4 susway connecting all Chicago railway stations is 
again proposed. The suggested diameter of the subway is 14ft., 
and it would be sunk about 35ft. below the surface. It is proposed 
to carry passengers from one station to another by means of a 
compressed air system, in cars holding twenty-five 


r 
—, a and the uniform fare of 5 cents is to be charged. A 
Pempany is being organised with a capital of 10,000,000 dols. ‘The 


crossing under the Chicago River would be one of the most serious 
of the engineering difficulties to be encountered. 


Tue directors of the Metropolitan Railway are con- 
sidering the entire reconstruction of King’s Cross Station, which 
has recently become ew inadequate to the traffic, says the 
Ruilway News. It will be an expensive work to carry out so 
extensive a reconstruction with many hundreds of trains passing in 
and out of the station all day long, but it will hardly be more 
serious an undertaking than Moorgate-street, and sooner or later it 
will have to be done. Mr. Sherrin, the company’s architect, has 
prepared plans and constructed a model for the consideration of 
the directors, 


In accordance with the requirements of the Light 
Railways Act, the Corporation of London have given a month’s 
notice, as owners of the Foreign Cattle Market and the local 
authority for the metropolis under the provisions of the Contagious 
Diseases (Animals) Act, 1869, of their intention to apply to the 
Light Railway Commissioners for authority to construct and work 
a light railway to connect the cattle market with the railway 
system of the London, Brighton, and South Coast Railway 
Company, at or near Grove-road, Deptford. The construction of 
the line will cost £6000, and it is intended to facilitate the carriage 
of meat to London from Deptford, where all foreign cattle and 
sheep are slaughtered on arrival. 


A contract has been signed, dependent on the sanction 
of the Cortes, between the Portuguese Government and the Royal 
Company of Railways across Africa, for the construction of a line 
rom the terminus of the Loanda-Ambaca Railway now in con- 
struction to Malange, the conditions being the same as those for 
the former line. The working expenses are fixed at £428 5s, per 
mile, and the cost of construction per mile will be fixed later on, 
but in any case is not to exceed £8046 10s. The line is to be 
opened at the expiration of four years from the date of the 
approval of the contract by the Cortes, and will revert to the State 
at the same time as that from Loanda to Ambaca, the tariff rates of 
which are increased in certain items. 


Tue Liverpool Corporation Tramways Bill has passed 
the Committee of the House of Lords, and ordered to be reported 
to the House. The Bill contains clauses giving effect to the 
agreement arrived at for 1 gene of the tramway under- 
taking at a price of £657,000, and making provision for the 
borrowing of £1,370,000, Of this sum £620,000 is the purchase- 
money, to be paid within thirty years, and the balance is 
for working capital, to be raised as required, and to be repaid 
within twenty-five years. One of the clauses provides for a 
dividend for eight months at the rate of 5 per cent. per annum to 
be paid to the shareholders, in addition to the £12 15s. per share, 
the earnings from January Ist last to go to the Corporation. 


Rupees 100 lakhs will probably be the expenditure upon 
railways in Burma during the next financial ge the newly-formed 
company finding the money. This will enable work to be pushed 
on as quickly as possible on the Mandalay-Kunlon line, while at 
the same time the extension of the Mu Valley system beyond 
Mogaung to Myitkhina, on the aes Irrawaddy, can be carried 
towards completion. As regards the former project, trains should 
be running into Maymyo next cold weather, while work beyond 
should make good progress, says the Jndian and Eustern Engineer. 
Hitherto the Btate expenditure on railways in Burma has been at 
the rate of about 50lakhs per annum ; but the engineers could 
spend with advantage as much again. Among other lines about to 
be undertaken is the Meiktila-Myingyan, which will be very useful 
when finished, 


TxE Snowdon Mountain Railway, the opening of which 
twelve months ago was marred by a serious accident, when one 
passenger lost his life, was formally reopened on Monday last. 
The permanent way has been greatly improved, and it is now 
thought that the track is thoroughly satisfactory from the point of 
view of solidity. Moreover, a sum of £ has been spent in 
laying down a safety guard along the whole line, This consists of 
a T-shaped steel rail, upon which act —_ sets of grips under- 
neath each carriage and engine. This is an invention by Sir 
Douglas Fox, and has already been adopted on several Swiss rail- 
ways, A pilot train, with Mr. Aitchison, general manager in 
charge, left Lianberis for the summit about eight o’clock on 
Monday. Passenger trains began to run about eleven o’clock, but 
they were not allowed to proceed further than Clogwyn, the site 
of last year’s accident, because the patent safety angle had not 
been laid further in consequence of deep drifts of snow. The speed 
of the train along the flatter gradients was ten kiloms. per hour, 
and six kiloms, along the steeper, the farthest point up the line 
being reached six minutes within the hour of starting. Five trains 
went up during the day, 


At the Parkhead Forge and Steel Works of Messrs. 
William Beardmore and Co., which have been undergoing impor- 
tant reorganisation and extension for several years in connection 
with armour-plate manufacture, &c., an additional department is 
now opened for rolling railway wheel tires. A rolling mill and 
other accessories have been laid down, and in a short time wil] be 
in active employment. So far back as the sixties steel railway tires 
were rolled in Glasgow by the then well-known firm Rowan and 
Co,, at the Atlas Works in East Milton-street. After the close of 
these works, however, a long time ago, the manufacture was not 
taken up by any other firm until about four or five years ago the Steel 
Company of Scotland introduced it into their works at Blochairn. 
As is well known, the locomotive works in and around Glasgow are 
numerous and of the first importance. It therefore seems curious 
that locomotive builders should have so long had to depend on 
English and foreign-made tires to complete their work in connec- 
tion with railway wagons and locomotives, The fact that the 
Parkhead firm have now joined the Steel Company of Scotland in 
this branch of manufacture may be taken as an indication that 
Scotch steelmakers are resolved on securing at least a share of the 
large local trade in railway tires. It is of engineering and historic 
interest to state that an important part in the process of tire 
manufacture at Parkhead wil! be taken by Samson, the at one 
time celebrated and powerful steam hammer, but which has stood 
unemployed and obsolete ever since the introduction of the stil! 
more powerful hammer Goliath, and the modern cogging mill 
system. Rehabilitated and adapted, this once potent factor in 
the preparation of slabs for ordinary plate rolling will now be 
employed for punching out the centres of the tires. Though 
originally designed for other and heavier work, the hammer pro- 
mises to be as serviceable and efficient in its new avocation as if it 
had been originally and solely conceived for the purpose, 





NOTES AND MEMORANDA. 


Tue total number of applications for registration of 
trade marks last year was 9466, as compared with 8272 in the 
previous year, while 3243 trade marks were advertised, and 2917 
were registered, 

REGARDING the foreign trade of Italy, it has been 
stated that during January and February of present year, value 
of import decreased 54 million marks, while value of export was 
15{ million marks higher than during the corresponding period 
the year before, 


A very interesting account of some simple experiments 
on central attraction is contributed by Mr. R. W. Wood to the 
Physical Review. Mr. Wood employs a circular glass plate having 
a hole in the centre through which the ‘‘somewhat conical” pole of 
a powerful electro-magnet projects. This glass plate is worked and 
set quite level, and then a bicycle ball is blownacross itin the direc- 
tion of—but not exactly—to the pole of the magnet. Parabolas, 
hyperbolas, and ellipses can thus be described on the plate by given 
varying initial velocity to the ball. 


Gas liquor has been turned to very useful account at 
Cuzzies, near Valenciennes, in the North of France, says the Gus 
World, Beetroot would not grow in the fields because they had 
become infested with a beetroot parasite called Heterodora 
Schachtii ; but by one application of gas liquor 15 tons of beet- 
root per acre, with 14 per cent. of sugar, and then four splendid 
crops of cereals, were obtained. In another set of trials, using gas 
liquor only, four successive crops of more than 24 tons to the acre, 
and a fifth of over 16 tons, were secured. 

AccorpineG to Professor Vivian B. Lewes, acetylene 
gas is — adapted for floating buoys, and for use in light- 
ships. For lighthouse use, &c., a smail gasometer would be 
provided, and the gas passed into it from a generator in which 
the carbide is acted upon by water. The percentage loss of light 
from various illuminants in passing through artificial fog solution is 
as follows: coal gas, 11°1; oil gas, 11°5; acetylene, 14°7 ; incan- 
descent gas (Welsbach), 20°8 ; and electric arc, 26°2. The price 
of acetylene gas would be about equal to oil gas. 

Tue fire superintendent of Chicago has reported on 
106 cases of fire attributed to electricity. He says that 95 only 
were really due to this cause ; and some of the cases are curious. 
Contacts of trolley wires with telephone wires caused three ; high- 
tension wires with nails or screws driven into them caused three ; 
imperfect insulation of open-air high-tension cables caused 
twenty-four ; two cases arose through decorations having been set 
on fire by the heat of electric incandescent lamps; and a rat eating 
through the insulation was responsible for one case, 


Tue Bulletin Officiel of the Congo State for the month 
of April deals with the general commercial movement of the year 
1896, represented by 31,000,000f., the exports amounting to 
15,000,000f., and the imports to 16,000,000f. The total, says the 
Brussels correspondent of the Times, exceeds that of 1895 by some 
7,000,000f., or about 30 per cent. Belgian imports remain largely 
in excess of those of other countries. From 69°36 per cent. in 
1895 they rose to 76°14 per cent. last year, the total amounts being 
nearly 11,000,000f. for exports and 10,000,000f. for imports. 


THE weekly return of births and deaths in London and 
in 32 other great towns, issued by authority of the istrar- 
General, states that the deaths registered last week in 33 great 
towns of England and Wales corresponded to an annual rate of 
17 ‘9 per 1000 of their aggregate population, which is estimated at 
10,992,524 persons in the middle of this year. The deaths 
registered in each of the last four weeks were lowest in Croydon, 
9°5; Swansea, 10°9; Nottingham, 11°9 per thousand. The 
highest death-rates are reported from Salford, 28°1; Blackburn, 
25°8 ; and Bolton, 24°9. 

THE number of designs applied for at the Patent-oftice 
during 1896 amounted to 21,738, exclusive of 1111 ‘‘sets” of 
designs, as against 20,507 single designs and 910 ‘‘sets” in the 
previous year, The term ‘‘set” includes any number of articles 
ordinarily on sale together, irrespective of the varieties of the size 
or arrangement in which the particular design may be shown on 
each separate article. During the year 1269 applications for 
registration of designs were objected to by the Comptroller, and 
of these 524 were refused on account of their similarity to designs 
already registered, while the remainder were objected to chiefly 
on account of want of subject-matter or of substantial novelty. 


A NEw helmet has been served out, by way of experi- 
ment, to several regiments of the German army. According to 
the Army and Navy Gazette, it is very light, being made of 
aluminium, and is bronzed, in order to obviate the drawbacks 
which might arise from a bright metal head-dress. Germany has 
already tried aluminium horse-shoes, buckles, and accoutrements, 
with a view to lightening the weight which the soldier must carry. 
For horse-shoes it has been found too soft, but in other respects it 
has answered well. There is one drawback which had not been 
foreseen, namely, that when exposed to the influence of the sun 
aluminium will store up heat to a remarkable degree, eventually 
becoming so hot as to blister the skin. 


Tue fourteenth report of the Comptroller-General of 
Patents, Designs, and Trade Marks for the year 1896 has been 
issued as a parliamentary paper. It shows that the number 
of applications for patents, which in 1895 showed a decrease of 324 
upon that of the previous year, increased in 1896 by 5182, an 
increment four times as large as the average yearly increment. 
During the last two months of 1896 the applications came in at 
the unprecedented rate of 700 per week, the total for the year being 
30,194. The increase of 1896, like the decrease of 1895, was mainly 
in provisional specifications, which showed an increase of 4677, or 
22°6 per cent., while the complete specifications accompanying 
applications showed an increase of only 452, or 10°4 per cent. The 
principal cause of the rise in patent applications is attributed to 
the development of the cycle industry, to which more than 5000 of 
the inventions had reference, 

Tue generating station of the Niagara Falls Power 
Company is heated throughout electrically. The heaters in the 
dynamo-room are made of two circular rolled iron plates, which 
are about din. thick and 24in. in diameter. Bolts hold these plates 
parallel, about 4ft. apart, one above the other. Each plate has 
about twenty-eight holes in it, and the diameter of each hole is 
about jin. In each of these holes is placed a porcelain insulator 
having a large head, and through the insulators No. 6 iron wire is 
strung. There are thirty-eight coils, and each coil is about lin. 
in diameter, the distance between convolutions being about twice 
the diameter of the wire ; at least, says Mr. O. E. Dunlop in the 
Electriciun, it is such that the resistance of the heaters will take 
about 65.ampéres at 440 volts, so that all five heaters, in series, 
will consume 2200 volts at 65 ampires, The maximum amount of 
power used in heating the dynamo-room and office portion of the 
central station of this company is over 400-horse power, not count- 
ing the heat from the dynamos, an important factor so far as the 
dynamo-room is concerned. At the present time there are three 
dynamos in the station; each of 5000-horse power capacity. As a 
general thing, two of these machines are running at the same 
time. Now if each machine was being run so as to give 4000- 
horse power, instead of at its full capacity, and 3 per cent. of this 
power was lost in heat, each of the dynamos would contribute no 
less than 120-horse power to heating the dynamo-room, or from 
the two machines generally in use 240-horse power would be 
obtained. This estimate of the power from the dynamos lost in 
heat is not any too large, a fair average being from 24 to 44 per 
cent. Add the 240-horse power from the dynamos to the amount 
of power consumed by the heaters when all are in service, and it 
will be seen that nearly 700-horse power is consumed in heat in 
the entire building. 





MISCELLANEA, 


A LocaL Government Board inquiry has been held by 
Colonel Coke, R.E., M.I.C,.E., into an application by the Town 
Council for sanction to borrow £21,200 for the carrying out of the 
Western Valley outfall sewage scheme, 


Tue Heywood Town Council has sanctioned estimates 
and plans for the proposed alterations at the top reservoir in the 
Nayden valley. The embankment was defective, and it is 
proposed to strengthen it at a cost of about £10,000. 


It is stated that twenty shipbuilding firms and private 
individuals have sent in designs for submarine boats in response 
to the competition invited by the French Admiralty under the 
rule of M. Lockroy. The first prize is 10,000f., and the same sum 
may be divided among five other competitors. 


Brickmakine has been started on the Buzi River, Beira, 
South Africa, and a steam plant is now at work. It is anticipated 
that the Buzi bricks, which are of good quality, will be sold in 
Beira for 70s. per 1000. As fuel is cheap, and clay is to be had at 
the river bank, the brickmaking industry should soon be a 
flourishing industry. 


A committe: of the House of Commons has passed 
the Bill promoted by the London County Council, authorising 
them to construct a subway under the Thames, commenciug in 
Greenwich, near Brewhouse-lane, and terminating at Millwall, 
near the western boundary of the Island Gardens, Poplar. The 
time granted for the construction of the work is seven years. 


How is it that the continental manufacturers of 
enamelled ironware can turn out a superior article to that made 
in this country! This question is prompted by a perusal of the 
report on the trade of Beira in 1806, of Consal A. C. Ross, who 
says, ‘‘ The enamelled ironware comes from Austria and Germany. 
That made in England is dearer, and does not stand rough usage 
so well as the foreign article.” 


TuE supply of skilled European and of native labour at 
Beira, South Africa, has never d the d d, and wages 
of Europeans have ruled high. According to the diplomatic and 
consular report on the trade of Beira in 1896, railway and other 
works have been much hampered by the insufficiency and uncer- 
tainty of native labour, and several hundreds of Indian coolies have 
obtained employment. In the town almost all carpenter work is 
now done Ly Chinese. 


AN enormous copper pan, which we believe we are 
correct in describing as the largest yet made out of a solid piece of 
copper, has been despatched from the works of Messrs, Williams, 
Foster, and Co., and Pascoe Grenfell and Sons, Limited, of the 
Morfa and Middle Bank Copper Works, Swansea. It measures 
12ft. 4in, in diameter, is 3ft. 3in. in depth, and weighs considerably 
over two tons. A second pan of similar dimensions is also being pre- 
pared at the same works. Both are for the order of a well-known 
firm of London coppersmiths and brewery engineers, and are in- 
tended for the steam boiling plant of a large Bermondsey brewery. 


A FURTHER series of trials of the torpedo boat Turbinia 
began on the 9th instant, by Professor Ewing, F.R.S., and con- 
cluded on Wednesday, the 14th instant. The full speed trials 
were taken on Saturday, when the mean speed of 32 knots on the 
measured mile was realised. On several of the days the sea was 
rough, but throughout there was no perceptible racing of the 
screws, and the engines worked with perfect smoothness and a 
complete absence of vibration. On Wednesday, the 14th, the 
turning and circling tests were satisfactorily carried out, and a 
test for acceleration showed that the boat could be started from 
rest to 284 knots speed in 20 seconds and brought to rest from this 
speed in 55 seconds. 


An American contemporary, whose avowed aim is to 
study ‘‘ the whole interests of the foundry business,” recently pub- 
lished a paper on the ‘‘ Phenomena of Cast Iron Investigated,” of 
which the following is an abstract :—‘‘ In the subsequent explana- 
tion it will be taken as granted that atoms are vortex rings of the 
ether inthe ether. . . . The effect of silicon in the presence 
of carbon in cast iron has been long known. The action of silicon 
is catalytic, or, in other words, the field produced by the vibration 
of an atom of silicon so overlaps or neutralises the field resulting 
from the union of carbon and iron that the mutual attraction of 
the iron atom and the carbon atom is so diminished that the 
carbon atom is set free. Since cohesion is due to gravitative 
action of a molecular rather than a molar kind, and chemism is also 
due to the same source, it is easy to see how this action of silicon 
is accounted for. . . Consider two adjacent molecules of 
iron and iron carbide. Suppose the molecules to be separated the 
one fifty-millionth of a millimeter, which we will take as the 
diameter of the iron atom. Let the mutual attraction be repre- 
sented by the one-millionth of a millidyne. Now suppose this 
molecule of iron carbide to be broken up, and consider again 
the attraction of the two iron atoms with the carbon molecule 
between them.” 


THE Canadian correspondent of the Glasgow Herald, 
writing on the 5th inst., states with regard to the provisional 
contract which the Dominion Government have entered into with 
Messrs. Paterson, Tait, and Co., of Newcastle, for a fast Atlantic 
steamship service, that it is understood the line will be run asa 
Beaver Steamship Company service ; that the boats will run from 
Quebec to Liverpool in the summer, and from Halifax in the 
winter, making the latter trip in about four and a-half days. The 
steamships are to be of the highest class, capable of steaming at 
least 22 knots an hour on the trial trip, and they are to make 
20 to 21 knots an hour at sea. They are to have 50 per cent. more 
accommodation per passenger than the Lucania and Campania, 
and 50 per cent. more promenade accommodation. They will 
further be supplied with cold storage accommodation to the extent 
of 500 tons, which, however, if needed, is to be increased to 1000 
tons at the demand of the Government, which has also stipulated 
for the carriage of 150 immigrant passengers on each trip at the 
rate of 15dols. per head. Four steamships of 10,000 tons each 
are to be placed on the route; two of the vessels are to 
be ready at the beginning of the season of 1899, and the other 
two in 1900. The contract has been awarded for ten years. The 
subsidy to be paid by the Dominion Government is 500,000 dols. 
per annum. 


THE present condition of the cotton-spinning industry 
in North and Soutn Carolina and Georgia is described in the last 
report of the British Consul at Charleston. Most of the spinning 
mills in the south are in these States, and the industry is an im- 
portant and growing one, in spite of recent unfavourableconditions, 
A large number of new mills have been built, many old ones have 
materially increased the number of their spindles, and, in spite of 
the natural apprehension that the business was being overdone, 
the building of new mills proceeds apace. A year ago,there were 
438 mills in the south, of which 18 have disappeared by amalga- 
mation or failure, and 55 new mills have been built during the 
year, giving a total at the end of 1896 of 475 mills, with 
3,698,238 spindles, against 3,177,310 a year ago. These spindles 
can consume 1,303,000 bales of cotton annually, but the actual 
consumption last year was 904,701 bales. According to official 
reports on the subject from the authorities of North Carolina, the 
most notable feature in the cotton manufacturing industry of the 
State last year was the improvement in equipment that took place, 
no fewer than 50 milis having abandoned old for new machinery. 
There is a tendency also to manufacture less yarn and unbleached 
warpings, and to increase the production of finer qualities of 
bleached goods and manufactured garments. At least ten mills 
that have hitherto spun only yarn are now making cloths, and 
three years ago there was not a bleaching mill in the State, 
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ting in two claws, which grasp the flange of the cartridge. | angles’at one end, and at the other terminating in a projec- , comes to an inclined termination of the slot, and its wedged- 


Opposite to these claws is a groove in the nose of the breech | tion which fits into a slot in the breech block. 





MULE CARRYING GUN,'\;MOUNT, AND AMMUNITION 


to which fits the point of the extractor, and allows it | cf the extractor lever is attached to the carrier and does not | wheel into right position for locking by entering between two 
© get below the flange of the cartridge. The extractor consists | move with the block. Consequently, as the breech block | teeth, on the commencement of the backward stroke of the 


block, into 


Simply of 





The fulcrum | shaped nose‘is pushed smartly under the cartridge which it 
forces out suddenly. We come now to the automatic feeding 
arrangement, of which the main part—the feed-box—is 
shown separately in perspective in Fig. 1. Its position 
relatively to the gun when in place will be understood from 
the plan view. 

Its principal feature is a spindle carrying the two toothed 
wheels U and U. That seen to the left in the drawing is 
provided with ratchet teeth on its face to prevent its slip- 














CARTRIDGE BOX 


ping backwards, and on its periphery has eight teeth or pins 
set at a good distance apart. Let us return for a moment 
to the piston F. At its forward end it is lightened, and 
space,is made for any deposit of powder dirt by being cut 
away partially to a triangular form. Further back the main 
section is reduced to almost a semicircle, except for certain 
projections or cams, f’, left on it. Now, as the piston re- 











FEED-STRIP AND CARTRIDGES 


| ciprocates, the inclined ends of this cam engage the teeth 

cf U and cause it to rotate, but in any intermediate 

position the cam fits exactly between two teeth of the cam 
| wheel, and prevents it moving, so that the cartridge may 
enter fairly into the gun. The moticn is given to the cam 
wheel half by the left inclined face as the piston goes back- 
| wards, the completion of the revolution being given by the 
| right lower inclined face as the piston starts its outward stroke 
| again. The rear point of the cam serves cnly to bring the 


& lever pivoted towards its centre and bent at right | moves backwards the tail of the extractor is raised as it | piston. It will be understood now that U receives an inter- 
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mittent regular motion, and it only remains to explain that 
its teeth gear with holes in the brass tray or slip which 
carries the cartridges, so that this is carried forward by 
jerks. When acartridge is thus coming into line with the 
gun it is slightly raised by a wedge up which it rides, and 
when truly in line is struck behind by the advancing breech 
block and forced into the gun, the striker immediately follow- 
ing up when the breech block stops, and firing the cap, so that 
the cartridge does not rest any time in the heated chamber. 
The striker, however, cannot come forward till the locking 
dog b has run past the end of its guides. It is then forced 
down on to the stops by the inclined face of the swan neck at 
the same time that the striker is carried forward by the pro- 
jection which we have referred to before on the upper side of 
the piston tail. 

The rapidity of fire of the gun can be regulated by the 
piston D, which can be screwed in or out, so increasing or 
decreasing the size of the chamber in front of the piston F. 
In this description we have not attempted to explain the 
manner in which the mechanism is put together. Much 
ingenuity has been displayed in this direction, and not a 
little of the credit due to Mr. Benet for his invention 
should be awarded to the contrivances he has adopted 
for making the gun as simple as possible in construc- 
tion and management, so that a soldier of ordinary 
intelligence may readily make himself acquainted with 
all its details, and be in a position to replace any 
defective part. To this end, as we mentioned last week, all 
parts are made absolutely interchangeable. The other illus- 
trations we give show a mule carrying one complete gun and 
mounting with spare parts, and 600 rounds of ammunition ; 
the entire weight carried, including saddlery, being 213-4 1b. 
Another pack animal carrying 1920 rounds of ammunition in 
case would have a load of 2641b. Another figure shows the 
form in which the ammunition is carried; thirty rounds 
being fitted into each brass strip, in which they are held in 
place by little springs turned up out of the metal, each strip 
being placed in a pasteboard case for packing, out of which 
it is fed straight into the gun. 

To work the gun two operators are required, one to fire 
and the other to feed. The latter should supply as quickly 
as possible, so that there may be no interruption in the 
firing. In case of a missfire the gun is recocked by pulling 
back the cocking finger grip G, the defective cartridge being 
ejected by that operation. 

There is one other point which should be noticed, and 
that is that in the feed-box the lock marked V is held down 
by the strip, but as soon as the strip is exhausted it rises up 
and the piston is locked in its backward position, ready to 
feed the cartridge in and fire it as soon as a new strip, by 
being pushed into position, releases the piston by depressing 
Vy. It is unnecessary to say that the construction of the 
piece is excellent throughout. The Hotchkiss Company’s 
name is sufficient guarantee of that, without considering 
that the action of this type of gun is impossible in the 
absence of first-class workmanship. 








PRIVATE BILLS, SESSION 1897. 


Iy the category of Private Bills with which engineers are 
more especially concerned, are those relating to railways, 
canals, tramways, and the supply of gas and water. It is 
satisfactory to be able to record that the grand total of these 
surpasses the similar estimate for last year by a number 
equal to thirty-two, and by an amount of £9,733,000. It is 
as yet too early in the session to attempt to foretell what 
secessions and defections may arise to diminish this year’s 
welcome surplus. 

Up to date of the 12th instant, when the last list of 
Private Bills together with the proceedings thereupon was 
available, there had been but half-a-dozen Royal Assents 
given, and to undertakings of no importance. It will be 
interesting, as serving to indicate that the increase of the 
present year is not merely of a solitary spasmodic character, 
but the result of a progressive annual augmentation, to com- 
pare the figures with the corresponding ones for 1895. 
They were less than those of the succeeding year by 
twenty-eight Bills, and by £17,772,000, so that we can 
now boast of fifty-nine more Bills, with an increase of 
proposed expenditure of £27,505,000 over and above 
that petitioned for in the Parliament of two years ago. By 
far the greater portion of the difference in the total number 
of Bills for 1896 and 1897 is due to the otherwise dispropor- 
tionate increase in those relating to the supply of water to 
towns. Thus, for railway and canal Bills the numbers are 
as 91 to 89, for those pertaining to tramways as 26 to 22, for 
gas as 22 to 20, but for water as 49 to 26. It is evident 
that the vital and important question of an adequate supply 
of pure water to the inhabitants of towns and cities is being 
pressed home on the local authorities. There are fifty-seven, 
or nearly about one-third, of the Bills which one way or 
another affect harbours and tidal waters. It is a little 
curious, but there is only one Bill which refers to navigations 
and canals. It is the Manchester Ship Canal Bill, which 
proposes to confer further powers on the Canal Company 
with respect to their surplus lands, and for other purposes. 
It is, perhaps, fortunate that the promoters are not asking 
for any more money. It is a Lords Bill, but has not, it 
appears, come yet before the House of Commons. The 
other instance of a solitary petition, also introduced in the 
Upper House, is that of the Vale of Rheidol Railway Bill. 
Its object is to incorporate a company for making a light 
railway between Aberystwith and the Devil’s Bridge, in the 
county of Cardigan, with a short junction line from 
Aberystwith Harbour. It is to be constructed on a gauge of 
2ft., which is the same as that of the little Festiniog Rail- 
way. The promoters ask for powers to increase this dimi- 
nutive dimension, if considered advisable at some future 
time, with the approval of the Board of Trade. It is a trifle 
over twelve miles in length, and the capital sought for, partly 
by shares and partly by loans, is £52,000, or at the fairly 
reasonable rate of £4330 per mile. We do not place very 
much faith in the estimates that are frequently put forward 
for the construction of light railways at the rate of £3000 or 
thereabouts per mile. 

Of all the Private Bills the one petitioning for the largest 
share capital was the City and West End Railway Bill, the 
object and route of which have been fully described in our 
columns. Since the Committee determined that the pre- 
amble was not proved, the sum required, which was 
£4,200,000, will remain unspent, at any rate for this session. 
The Brompton and Piccadilly-circus line has been more 
fortunate, and successfully passed the ordeal, and can now 
claim its £800,000 of capital. A third project, under the 
title of the Metropolitan District Railway Bill, proposing to 
incur the large outlay of two and a-quarter millions, will 


come before the Committee for further consideration after 
the Easter recess. Adding the Whitechapel and Bow Railway, 
we have five new underground lines of a total length of nearly 
sixteen miles within the metropolis asking for powers to work 
by electricity. The springing up of these enterprises affords a 
marked contrast to what occurred last year, when there was 
not a single underground railway Bill before the Legislature. 
During some sessions previously to that of 1896 it should, 
however, be remembered that several very important Acts 
were obtained for underground lines of considerable length in 
London. A word of notice should be given to the North 
Pembrokeshire and Fishguard Railway project, which pro- 
posed to construct some sixty-eight miles of new track, with 
the view of opening up an independent route to Ireland. To 
accomplish this task the projected railway would run 
through the centre of South Wales to the terminus at Fish- 
guard Harbour, whence it was contemplated to start a 
service of steamers to Waterford and Cork, which would 
be in direct competition with the existing service of the 
Great Western Company from Milford Haven. After four 
days of patient hearing the result was that the Lords 
Committee passed the preamble of the Bill, so far as that 
portion of the scheme extending from Letterston Station to 
that at Brag, but threw out the remaining sections. The 
amended Bill was accepted by the promoters, which entails a 
reduction of the capital originally sought for, and, moreover, 
places for the present in complete abeyance the Hibernian 
part of the undertaking. Although this decision is no doubt 
another injustice to Ireland, we honestly question whether 
there would be traffic enough for a pair of competing services. 

Of the total 935 miles of railways proposed to be constructed 
in the United Kingdom, the respective order in mileage is the 
same as it has nearly always been. England and Wales are 
to the front with an aggregate of 521 miles, Scotland comes 
next with 329, and the Emerald Isle closes in with the more 
modest total of 85 miles. Before leaving the subject of 
railway Bills, it should be mentioned that the preamble has 
been declared not proved of the North British and West 
Highland Companies Bills, thereby deducting 37 miles from 
the total mileage, and rendering unnecessary the expenditure 
of some £600,000. A glance at the Tramway Bills indicates 
in an unmistakeable manner the general desire to include 
electricity, as at least one of the optional motive powers to be 
conferred upon the promoters. The Norwich Electrical 
Tramways propose to raise capital to the extent of £320,000, 
and the similar Dublin United Company ask for £200,000. 
There is but one more Bill of this description worth calling 
attention to—it is that of the Birmingham, Wolverhampton, 
and District Tramways Company, which intends to construct 
4 miles of double and 19 miles of single track, to incorporate 
other companies, to purchase existing tramway lines, and to 
complete the entire system for the somewhat extravagant 
sum of £1,000,000. If the canals have the misfortune to 
figure for nothing in the present session, it is far otherwise 
with the legislative measures in connection with other im- 
portant worksof navigation. The Bills affecting harbours and 
tidal waters number fifty-seven, which we are not at present 
further concerned with, as they have been previously alluded 
to and described in THz ENGINEER. It may perhaps be 
stated that one near home is the Thames Subway, which will 
have its two termini, one near the west end of Greenwich 
Pier, and the other at the western boundary of the Island 
Gardens at Poplar. 

Except the Leicester Corporation, the Stirling Burgh, the 
Tynemouth, the Rhymney, and the Weymouth Companies, 
the gas undertakings are all of a comparatively light and in- 
expensive character. £250,000 to be raised wholly by loan by 
the first-named Corporation is a very fair sum for the pur- 
pose. The proposition to dissolve the Ashford Gas and Coke 
Company, Limited, and reincorporate with another power, to 
manufacture and supply gas, has fallen through, as it has not 
been proceeded with. Two out of the six Royal Assents have 
been given, one to the Crays and one to the South Metro- 
politan Gas Companies. The Water Bills appear to have 
been framed somewhat on the same lines as those of their gas 
neighbours, with the exception of the one promoted by the 
Leeds Corporation, who petition for a loan of £410,000 to 
enable them to carry out their undertaking. It is unnecessary 
to remark upon the fate which attended the octagonal 
scheme of Water Bills of the London County Council. We 
must reserve for a future occasion a brief notice of the 
application to the Board of Trade for provisional orders. 
The list is headed by a long way in point of numbers by those 
specially relating to electric lighting. 








LETTERS TO THE EDITOR. 
(Oontinued from page 412.) 





AUTOMATIC MACHINE GUN. 


Srr,—In your article of the 16th inst., referring to a trial of the 
Hotchkiss automatic machine gun, you quote the opinion of the 
Admiralty and Horse Guards Gazette in referring to a new auto- 
matic gun which has been introduced into this country, which, it is 
asserted, in no way infringes any of Mr, Maxim’s patents, and 
which, the manufacturers hope, will prove a serious rival to the 
Maxim-Nordenfelt gun. 

It would appear to me that it would be necessary for one to 
have some knowledge of patents, of guns, or of engineering subjects, 
or at least to be fair-minded, in order to offer an impartial opinion 
in regard to the question of the validity of patents. I do not 
regard the Admiralty and Horse Guards Gazette as either competent 
or fair in judging in such matters, and for the following reasons :— 

A short time ago that journal published what it was pleased to 
call ‘‘ The true history of automatic fire-arms,” from which I quote 
the following :—‘‘ Plessner’s patent, 1872,—Plessner was the first 
inventor who applied the automatic system to machine guns, which 
in his time had n to acquire notoriety. In Plessner’s patent 
we thus have, twenty-one years (s/c) before the appearance of the 
Maxim gun, a description of a fully automatic machine gun, into 
which‘cartridges are fed from a chain or cartridge box, loaded and 
fired automatically by means of the force produced by the ex- 
plosion of powder charges, and the barrel of which is cooled by 
water ; he states that the filling of the chain with cartridges is the 
only attendance required, or, in other words, the only function 
which is not automatically performed, as is the case in all the 
modern automatic guns,” 

Shortly after this the editor of the same journal wrote to the 
Birmingham Gazette as follows :— ‘‘ Long before his—Mayim’s— 
name was known in England others had patented, in almost 
identical phraseology, the system which he would now have us 
believe originated with him; most ple would incline to the 
opinion that ‘egotism’ was a very mild term for an offence that 
deserves a far stronger one.” 

From these quotations it would appear that I was not really the 
first to make and use automatic fire-arms, that they were well 
known before the date of my patent, and that I am not entitled 








to any credit as being the inventor of the system, I think any- 


————— 


one would be led to believe from the above that Plessner must 
have either patented or made a machine gun. Now, as a matte, 
of fact, Plessner never took out a patent in his life on an thing 
relating to guns or gunnery, and the patent referred to by the 
Admiralty and Horse Guards Gazette as completely anticipating the 
Maxim gun is for nothing more nor less than a species of auxiliary 
engine to be used on shipboard for preventing sailing ships ioe 
running on the rocks, ‘I'he inventor calls it “a pyro-pneumatic 
engine.” 

The curious thing about this invention is that the specification 
contains certaia terms which are applicable to gunnery. Plessner 
was a captain in the Prussian army, and evidently had but an 
imperfect knowledge of English, It would appear that he wrote his 
own specification, and that his knowledge of English was principally 
confined to military terms, as he called the cylinder of his hydrauli, 
engine the “barrel,” or the “gun.” The part which in England we 
call the ram he called the ‘‘ramrod,” and as the editor of the 
Admiralty and Horse Guards Gazette did not have sufficient technical 
ae to know the difference between a ram and a ramrod it 
is possible that he tumbled to the conclusion that the patent 
related toa gun. However, as the drawings in Plessner’s patent 
show nothing more nor less than a hydraulic press supplied with 
water by a common hand pump, I can hardly believe that anyone 
presuming to act as the editor of a so-called military journal 
could be so entirely ignorant of gunnery as to be unable to dis. 
tinguish between a common hydraulic press and a fully-automatic 
machine gun. 

If the editor of the journal quoted by you did really believe 
that Plessner’s hydraulic engine was an automatic gun, he must 
have been extremely ignorant. If, however, he knew that it was 
not a gun and did not relate in any way to guns or gunnery, it 
was, to say the least, very unfair for him to publish to the world 
that this old hydraulic press was a complete anticipation of the 
Maxim machine gun. owever, the fact remains that he did 
write 4 a hydraulic press as an automatic gun. 

In 1884 I took out Patent No. 606, the first of the thirteen claims 
of which reads as follows :—‘‘ A machine or battery gur. or other 
fire-arm provided or constructed with mechanism, by which, after 
starting the gun, the dynamic force of the gases escaping from the 
muzzle is so utilised—either directly or indirectly—that the various 
operations necessary in working the gun are continued automatically 
so long as the supply of ammunition is maintained, or one or more 
. a operations may be automatically performed, as above set 

orth, 

I believe that at that time no one had ever tapped the muzzle of 
the gun, or employed the spent gases after they had done their 
work on the projectile to work on a piston or other mechanism, 
arranged in such a manner as to lock and unlock the breech of the 
gun, feed cartridges into position, cock the hammer, pull the 
trigger, extract, and eject the empty cartridge case, I think this 
was new at the time. However, since that time a considerable 
number of guns have been made by us working on this plan. | 
fired one a few weeks ago in the presence of a considerable number 
of gentlemen—3500 rounds straight off without a single hitch of 
any kind, I hear of other piston guns being fired, but they always 
oe to jam—as was stated in the press to have been the case in 
the late firing of the Hotchkiss---after a comparatively few rounds 
have been fired. Hiram 8, Maxim, 

32, Victoria-street, London, 8.W., April 21st. 





CONDENSATION UNDER DIFFICULTIES, 


Sir,—In your issue of the 9th inst., you refer in an article 
headed as above to the fact ‘‘that the cost of water for steam 
engines often represents a considerable proportion of the whole 
sum me annually in the production of power. Water is 
obtained from town mains to feed the boilers, and the cost 
may easily run up to three or four thousand pounds a year, 
By the aid of a surface condenser this loss would be avoided. 
But, unfortunately, when town water is used for feed there is 
none available for condensation, It is the electrical engineer 
who suffers most. ° One electric lighting company, 
for instance, tried to utilise the Thames for condensing purposes, 
. . + So far it has been found impossible to use tidal waters, 
They are so charged with mud and silt that they block up the 
surface condensers in a very short time.” 

Bearing in mind all the foregoing difficulties, and particularly 
the usually extravagant charge made for circulating water which 
in many cases debars the use of the surface condenser, my firm 
has designed and made a large number of very simple evapora- 
tive condensers, which are altogether independent of the 
weather, and from which all mud and silt can be readily removed 
—should there be any—from the exterior while the machine is 
steadily pursuing its work, 

The quantity of cooling water required would not exceed 
1°25 times the weight of the steam condensed, 

The condenser does not depend on a fan or other complications 
for efficiency, the object being to have nothing but the machine 
to deal with the work it has to perform. 

The space occupied by and weight of this condenser are most 
moderate, as may be seen'from the following—one of many of 
similar capacity :—2000 lb. steam per hour; 8ft. by 9ft. by 
2ft. 6in.; weight, 3 tons 5 cwt. 

The cost—again a most important factor—is small, and a good 
vacuum can be obtained without difficulty, and with the minimum 
of cooling water, the quantity required by the ordinary surface 
condenser being extravagant. A 

The aim has been to —- a@ vacuum in steam engines in 
places where there is a difficulty in obtaining a water supply for 
condensing, or where the water is foul, and the result is a success- 
ful machine for which my firm has executed a large number of 
orders for gold mines, factories, and other undertakings. 

The cooling water is continuously circulated over the tubes by 
means of a small inexpensive donkey pump, the exhaust of which 
is condensed. The tubes are straight, any tube can be easily 
removed, and the result of working may be seen at any time on 
a condenser which has been constantly at work for four and a-half 
years with foul and muddy cooling water, the quantity used 
never having exceeded that named above, 


London, April 19th. JNO, KIRKALDY. 





ENGLISH AND FOREIGN ARMOUR PLATES. 


Str,—Your article upon this subject is unfortunately far from 
conclusive that the efforts of English makers are being crowned 
with superior results to those obtained abroad. A most extra- 
ordinary fact, and one not greatly creditable to Sheffield makers, is 
that the entire process of armour plate making as now practised, 
and to be witnessed by the Queen, is of foreign origin. ‘The open- 
hearth steel, from which the plate is produced, is made by a process 
of foreign origin. The plate will be carburised by a process 
invented by an American named Harvey, and whatever novelty 
there may exist in the cooling arrangement is claimed by another 
foreigner. ; 

The only recent modification of this armour-plate process, if not 
invented by him, was certainly first put into practice by Krupp ; 


and even the projectiles used in the tests were made by another 
process of foreign origin, As for the English inventor, he simply 
‘tisn’t in it.” 


In the a of the wooden fleet of Vld 
England, probably not a single feature could be traced to a foreign 
source. How different from the present position of reliance upon 
foreigners. Tommy, 
Richmond, April 17th, 








Tue General Purposes Committee of the Harbour Trust 
have decided to recommend Swansea that the long-proposed 








improvements to the North Dock be proceeded with. The Contract 
Journal says they will probably cost about £50,000, 
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TO CORRESPONDENTS. 


*,.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


Reocutar Peruser.—Any one of fifty firms will supply you with the 
screws and bevel wheels which you want. Consult our advertising 


columns, 
INQUIRIES, 


OIL GAS PLANT. 

Sir,—I shall be much obliged to any reader who will tell me where I 
can obtain really up-to-date information about the construction and 
working of oil-gas plant. T 

Macclesfield, April 2ist. 








MEETINGS NEXT WEEK. 

CrysTtaL Patace. — Wednesday, April 28th, at 8 p.m.: Course of 
Victorian Era Lectures, ‘‘ Sixty Years of Music.” 

InsTITUTE OF MARINE ENGINEERS.—Monday, April 26th, at 8 p.m.: 
Paper, ‘‘ Shipbuilding, Ancient and Modern,” by Mr. Aisbite, member. 

Tue INstiTUTION oF Civit ENGIngERS.—Tuesday, April 27th, at 8 p.m.: 
Annual General Meeting of corporate members only, to receive the report 
of the council, and to elect the council and auditors for the ensuing year. 

NorTu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Friday, April 30th, at 7.30 p.m.: Paper, ‘‘ Gravitation Stamp Mills for 
Quartz Crushing,” by Mr. D. B. Morison. 

Tue INSTITUTION OF MINING AND MeTaLLuRGY.— Wednesday, April 28th, 
at 8 p.m: Papers to be read and discussed, ‘‘Gold Mining in Norway,” 
by Mr. John Daw, jun., M. Inst. M.M. “Graphic Assay Plans,” by Mr. 
Wilfrid Wybergh, A. Inst. M.M. 

Society or Anrts.—Tuesday, April 27th, at 8 p.m.: Applied Art 
Section, ‘ Delft Ware,” by Dr. J. W. L. Glaisher, F.R.8. ednesday, 
April 28th, at 8 p.m.: Paper, ‘‘ Asbestos and Asbestic, with some account 
of the recent Discovery of the latter at Danville, in Lower Canada,” by 
Mr. Robert H. Jones. 

INSTITUTION OF MECHANICAL ENGINEERS.—Wednesday, April 28th, and 
Friday, April 30th, at 7.30 p.m.: Papers to be read and discu’ as far 
as time permits, ‘‘Mechanical Propulsion on Canals,” by Mr. Leslie 8. 
Robinson, of London (Wednesday). ‘‘ Experiments on Propeller Venti- 
lating Fans, and on the Electric Motor driving them,” by Mr. William 
George Walker, of London (Friday). 

Rovat Institution or Great Britarn.—Tuesday, April 27th, at 
8 p.m.: Tyndall Lectures, ‘‘ Volcanoes,” by Mr. Tempest Anderson, 
M.D., B.Sc. Thursday, April 29th, at 3 p.m.: Lecture I., ‘‘Some Leaders 
in the Poetic Revival of 1760-1820—Cowper, Burns, Wordsworth, Scott,” 
by the Rev. Canon Ainger, M.A. LL D. Friday, April 80th, at 9 p.m.: 
Discourse, ‘‘Cathode Rays,” by Professor J. J. Thomson. Saturday, 
May Ist, at 3 p.m.: Lecture 1, ‘‘The Greek Theatre according to Recent 
Discoveries,” by the Rev. J. P. Mahaffy, D.D., Professor of Ancient 
History in the University of Dublin. 
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WOOLWICH ARSENAL. 

ALTHOUGH we intimated in our columns last week that 
there was, practically, no reserve of modern heavy and 
medium guns in existence at present—this remark having 
been made as a corollary to the question raised by Sir 
E. J. Reed upon the subject at the Institution of Naval 
Architects—and there is no disputing this disquieting 
statement, it is clear that the paucity observable in the 
reserves of ordnance is certainly not due to inactivity at 
the Royal Arsenal, Woolwich. For we are assured that 
never was there a time when work at the great Govern- 
ment factory was being pushed forward so energetically, 
usefully, and economically as at this moment. Not 
only is every available lathe and machine tool actively 
employed, but quantities of rough steel forgings and 
other half-prepared materials are found lying alongside 
of each machine waiting for their turn to be lifted upon 
the bed and placed between the centres, showing that 
preliminary work has overtaken the capacity of the 
artificers. The excellence of supervision, also, is notice- 
able everywhere, the intelligence and vigilance of the 
foremen having increased tenfold under the skilful régime 
of the present director of ordnance factories. Nearly 
17,000 artificers and labourers are employed, working 
during the day, and at 5.30 p.m. extensive night shifts of 
workmen come on in most of the factories and work- 
shops, the appearance of these masses of men pouring 
in at the Arsenal gates almost creating the impression 
that it must be early morning rather than evening. Of 
course a certain proportion of this activity is due to the 
anxiety of the Government to keep abreast of their re- 
quirements at this critical juncture; and it is an open 
secret that the present condition of affairs in South 
Africa has been a primary cause of the special efforts 
which are now being put forth. 

It is eminently satisfactory to note the many changes 
for the better. Those old days, when the “ pattern- 
room” of each department was a special institution at 
Woolwich—although it was a singular feature of these 
institutions that they seldom or never contained the 
latest pattern of each article— where one particular 
rifling machine was kept spotlessly clean at the entrance 
corner of the rifling shop, which visitors were always 
taken to look at; and when the great 40-ton steam 
hammer had a sort of gallery rigged up near it for ladies 
to stand on, whilst ‘‘ heats” were being taken out—have 
quite disappeared. Now there is considerable difficulty 
in threading one’s way along between busy gangs of work- 
men, who are racing about with hand-barrows full of 
scintillating molten steel, or handling huge porter-bars 
with white-hot forgings at the end, that come swinging 
across our path at every moment as we dodge from 
hammer to hammer. And, extensive as the turneries 
are, if we want to get from one part to another we 
must clamber over or under semi-completed 12in. wire 
guns and other impedimenta, so entirely is the floor 
space taken up with guns, tubes, and rings, either 
ig in lathes or swinging from travellers over- 

ead. 

The main turneries are principally occupied in the finish- 








ing of 12in. wire guns for the few remaining ships of the 
Majestic type which are still unarmed and for the Canopus 
type. Five of the sea-service 9°2in. wire guns have just 
been completed for the Powerful and Terrible—one, it 
will be noticed, being for reserve. Five land-service 
9-2in. wire guns have also been put in hand, and one of 
them is already finished, looking a magnificent weapon 
on its proof carriage. Tt is no less than 37ft. 3in., or 
48} calibres, in length. The main part of the breech 
gear is composed of bronze, and the breech-screw is 
actuated by a winch handle, with a heavy counterweight 
attached, instead of a wheel. The sea-service gun is 3ft. 
shorter. The wiring of these guns is now accomplished 
with a very simple apparatus. The steel wire, or, rather, 
tape, which has been so greatly increased in tensile 
strength by a special process of annealing and toughening 
as to have a breaking endurance of 120 tons to the square 
inch, is wound upon the revolving gun at a tension of 
50 tons to the square inch, being led out through a metal 
trough from a drum behind. This trough contains 
lubricating composition, otherwise the wire would 
break when the pressure was applied to it and the 
gun turned round; the friction would be too great. 
The trough alluded to has a die or block, which fits 
into it and rests on the tape, being adjusted by a 
jointed lever above. Hydraulic pressure is then in- 
troduced from a small pipe beneath, and so contrived as 
to exercise a grip upon the wire amounting to 50 tons 
per square inch of sectional area. The gun then turns 
and draws the wire out through an aperture at the end of 
the trough. The bed for the wire is a recess turned in 
the surface of the gun, and exactly contains a given 
number of coils. 

A vast number of Hotchkiss guns is now in hand, not 
only for sea service, but for the completion of the defences 
of the coaling stations. The whole of the old field-gun 
section of the factories is filled with these quick-firing 
guns in every stage of manufacture, from the solid steel 
forging as worked from the ingot of steel to the finished 
and polished gun as it goes out to the burnishers and 
browning shed. The breech blocks and gear are made in 
the great galleries around. Mountain screw guns, a 
jointed 7-pounder, similar to the two batteries which have 
just been sent out to Crete, are also in hand in consider- 
able numbers. The number of ordinary 6in. breech- 
loaders which are being converted into quick-firing guns 
of excellent type for naval service is simply legion. The 
examination sheds are filled with them, and every avail- 
able covered spot contains half a dozen. The process of 
conversion is so very simple that the only wonder is that 
it was not carried out years ago. 

In the carriage department everything is in full swing. 
The mountings for the 9°2in. guns are circular, of special 
character, and both training and elevation are accom- 
plished by electric motors of great power. A considerable 
number of circular revolving mountings for converted 
Yin. muzzle-loaders, to be employed as howitzers for 
coast service, are also to be seen in the factories and 
mounting ground. These are being placed singly and in 
pairs in sunken implacements around the coasts of Great 
Britain, and at some of the coaling stations. They have 
hydraulic cradles upon trunnions, in which the gun, whose 
original trunnions have been cut off, can recoil at any angle 
of elevation up to 70 deg. These weapons are singularly 
accurate and trustworthy in their fire, even at enormous 
ranges, when so converted. The polygrooving of their 
bore centres the projectile well, and gives a very satis- 
factory trajectory. But a considerable part of the 
pressure now observable at the carriage factory is due 
to the importance of the change being made in gun 
limbers and in artillery, engineer, and transport vehicles, 
all of which are being converted from shaft draught to 
pole draught. This is a most salutary modification, 
and it is being carried into effect with the utmost 
rapidity. 

In the laboratory the vigorous character of the work 
which is being pushed forward is especially noticeable. 
We have already spoken of the difficulty which is now 
experienced in getting through the shell foundries, and 
in the cartridge factories it is just the same. Cases for 
every kind of projectile, from that for the 6in. quick- 
firer of 1001b. weight to that for the tiny Lee-Metford 
bullet, of less than one-third of an inch in calibre, are 
being turned out by the hundred thousand ; the blocks 
of brass from which the cases are made being drawn 
out in the same building, and the cases passed in ones, 
twos and threes, through stamping machines, according 
to size. The number of hands in these shops has been 
increased at least threefold. 

In a word, the appearance of the Royal Arsenal at the 
existing juncture is one which should give every satis- 
faction to the ratepayer, as well as create the fullest con- 
fidence in the judgment and foresight of the naval and 
military authorities. 


TRADE UNION FOOLISHNESS. 


THE formation of certain theories by the leaders of the 
various trade unions of this country seems to be leading 
them into very serious difficulties. It has long been an 
axiom that he who would rule, and rule long, must form 
no theories, lest he be led to advise a line of action which 
may terminate in the regions of disaster. It will be found 
that in the earlier days of trade unions a considerable 
laxity of conduct was admissible. The officials per- 
mitted the members of the union to do what seemed 
most likely to conduce to their welfare. The laws of a 
union were neither very copious nor very rigid, and on 
the whole it would seem that the world got along pretty 
well. Within the last few years, however, the faddist has 
marked the trade union for his own, and new-fangled rules 
based on novel theories of action are coming into force. 
The most noteworthy result is that disputes are daily 
becoming more and more frequent between the various 
unions. The men no longer expend their energies in fight- 
ing the bloated capitalist—who in the majority of cases, 
by the way, was once a working-man himself—they find 
plenty of employment in fighting with each other. The 
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fitter is debarred from doing certain kinds of work, 
because it ought to be done by the boilermaker; the 
plumber strikes because the engineer fits up iron pipes 
when lead ought to be used, or the engineers go out 
because the plumbers have been seen to make joints with 
red lead, the use of which all the world ought to know 
is the exclusive prerogative of engineers and gas-fitters. 
It is easy to see that if this principle of action is extended 
a little further, a man will be fortunate if he is employed 
one-half his time; the remaining half will be spent in 
striking against some infringement of laws and rules, so 
strict already that we have to go to the code of the Jewish 
rabbis to find a parallel. 

The result of all this quarrelling is beginning to make 
itself felt in a way that may prove to be very unpleasant 
for the union leaders. The more trouble the men give, 
the more keen is the desire of the employer to do without 
them. When a strike takes place for higher wages the 
employer understands just where he is. The remedy lies 
in a great measure in his own hands. He can in a 
general way escape, for the time at all events, by giving 
way and conceding the demands made upon him. But 
when a quarrel takes place between two departments he 
is helpless. If he sides with one set of men the others 
pack up their tools and go. If the luckless shipbuilder 
keeps the carpenters on, the joiners leave. If the joiners 
are favoured, the carpenters go; andsoon. The employer 
is between the upper and the nether millstone. No 
wonder that, acting under the first law of nature, he seeks 
to save himself by dispensing with both parties. One 
of Mr. Punch’s pleasant conceits years ago was the 
employment of a steam domestic. If it were only 
practicable, how gladly would the modern employer fill 
his shop with steam fitters, steam erectors, electrical 
boilermakers, pneumatic founders, and so on. As he 
cannot have all that he wants in this way, he does the 
next best thing and employs automatic tools. With their 
advent has sprung up a new trouble, and this time it is a 
trouble for the union leader, not for the employer. 
Certain automatic tools have recently been intro- 
duced, which can be worked by a non-skilled hand, 
thereupon the union interdicts the employment of the 
labourer, and insists that the tool shall be worked 
by an Amalgamated Engineer. The Amalgamated Engi- 
neer tries it for a week, and then refuses to have 
anything more to do with it. He says that he has nothing 
todo. There is no demand for his skill, nothing to amuse 
him, or to dissipate ennui. Working the automatic 
machine is an intolerable bore, and he will have none 
of it. Now, so far, modern trade unions have had 
sense enough to see that to strike against machines 
of any kind did not do. Certain struggles have taken 
place, but in the end the men have always been beaten. 
The machine has this on its side, that it leaves the master 
independent of the man, provided always that the 
machine is efficient. The story of file cutting by 
machines is very much to the point, and is very instruc- 
tive. Various attempts were made for years to introduce 
file-cutting machines in Sheffield and the district. The 
file cutters opposed them, and time after time they beat 
the machine. But that was only because the machines could 
not make first-class files. Improvement after improvement 
was made, the inventor and the capitalist finding their 
stimulus to exertion in the policy of the File Cutters’ 
Union. The end came at last, and now we see that an 
enormous business is done in machine-cut files,the machine 
rendering the master file makers absolutely independent 
of the union. We believe that it has long been recognised 
by the Amalgamated Engineers, the Steam Engine 
Makers’ Society, and the various combinations which 
produce boilers, that it is impossible to prevent the 
introduction of tools in any direct way; that, for instance, 
to turn out because a new lathe was put up in a shop 
would not be justifiable. But, as we have said, the trade 
union leaders insist that the machine shall always be worked 
by a skilled hand. The skilled hand refuses, however, to 
obey the order of the union leader, and will not work the 
automatic machine. We have here apparently a dead 
lock. But the employer will probably find a solution 
for the difficulty. The head of one firm announces that 
he will construct a separate workshop, in which will 
be nothing but automatic tools, and labourers. It is by 
no means easy to foretell what will be the counter move 
of the unions. But it is not at all difficult to see that in 
the end the defeat of the unions must be complete. 
Machinery always wins in the long run; its defeats have 
simply strengthened it. All along the centuries we 
find machinery taking the place of hand labour, and 
what has been will be. The unions might as well hope 
to stop an express train by laying sovereigns on the rails, 
as assume that they can prevent employers from using 
just the tools they like by such protests as those about 
which so much has been heard of late. 


HIGH PRESSURES AT SEA. 


A PAPER on “ High Pressures for Marine Engines” was 
read on the 14th inst. by Mr. W. R. Cummins, before the 
North-East Coast Institution of Engineers and Ship- 
builders, which will maintain the high character of the 
‘Transactions” of the Institution. The paper represents 
an enormous amount of labour, the calculations alone 
being the result of many hours’ hard work; and yet we 
rise from its perusal with a sense of disappointment. 
The paper is thoroughly excellent from one point of view ; 
but it leaves an impression of transcendentalism. It 
takes so much for granted; so much is office work, so 
little is actual engine-room experience, that we can only 
regard the paper as a useful literary effort dealing with one 
aspect of a multisided question, and that not the aspect 
which most concerns the shipowner. It is true that 
Mr. Cummins draws very important practical deductions 
from his calculations ; but we are not at all certain that 
these calculations represent invariably what takes place 
in practice, and just so far the paper is unsatisfactory. 
So rauch being said about general impressions, we may go 
on to consider more in detail what Mr. Cummins had to 
tell his hearers. 








Mr. Cummins, taking the case of the Inchmona, 
proceeds to calculate the economy to be derived from the 
substitution of 250 1b. for 1601b. steam. He does this 
on the familiar lines. He arrives at the conclusion on 
which we have insisted for years, namely, that the greater 
efficiency of the multi-cylinder engine is not due to 
diminished range of cylinder temperature; and going 
flatly enough against theory and experience together, he 
tries to prove that it is not due to greater expansion, but 
simply to the great thermal efficiency proper to the high 
temperature of steam of considerable pressure. The 
discussion of the very debateable question raised by this 
proposition would occupy far more space than we can 
now devote to the subject. It must suffice to say that, 
whatever theory may assert, there is no economy to be 
had in practice without expansion, and that so far as we 
can see it is by expansion—and by it alone—that the 
greater efficiency of high-pressure than of low-pressure 
steam is realised in practice. Myr. Cummins shows by 
calculations that, as we have repeatedly pointed out, 
steam must be liquefied in the performance of work; a 
statement the truth of which has been keenly disputed 
by two or three writers on the steam engine. When, 
however, Mr. Cummins begins to talk about relative 
economies of 23°47 per cent. and 13°5 per cent., we have 
to part company. That such figures represent anything 
that takes place in practice must be the result of fortuitous 
coincidence and nothing more. The conditions determining 
the amount of steam used by atriple-expansion engine are 
very complex. So complex, indeed, and involved, that 
they quite defy calculation, and render it impossible to 
say, until actual trial has taken place, what weight of 
steam will be used per horse-power per hour by any new 
engine. There is no reason to doubt, however, that each 
augmentation of pressure is attended by a diminution in 
the consumption of steam. But there is no fixed relation 
between the rise and the economy; and calculations 
based on the assumption that there is have no value, 
save in so far as they are arithmetical exercises. It 
does not follow, moreover, that the saving must necessarily 
be worth having ; and that portion of Mr. Cummins’ paper in 
which he deals with the value of high-pressure from a ship- 
owner's point of view, is, perhaps, the most suggestive and 
useful. He shows that the engines cannot be considered 
alone. We have to remember the boilers, and we must 
not forget first cost. By a series of calculations he 
arrives at the conclusion that, although less steam of 
250 lb. pressure will suffice than would do if the pressure 
was but 160 lb.; yet that almost the only reduction that 
can be made in the boiler consists in diminishing the 
grate surface. Every portion of the heating surface will 
be less efficient as the temperature of the water is 
higher and the plates thicker. It is unnecessary to 
follow his figures. The fact is simply that the hotter 
the water the higher will the smoke-box temperature 
be; thatis on paper. It remains to be proved that 
there is any noteworthy fixity of relation in practice 
between smoke-box temperatures and boiler tempera- 
tures. If there is we have never been able to detect 
it. The smoke - box temperature is invariably so 
high, that there is a great margin left with which 
to play, and the heat in the uptake varies from 
minute to minute with the condition of the fires 
and the action of the stokers. The only Scotch boilers 
carrying 250 Ib. in the world are those of the Inchmona, 
and although Mr. Mudd has given us a photograph of the 
engines, and a complete description of them, which we 
have published, no information about the boilers has 
been as yet given to the world; we are therefore unable to 
say what is the uptake temperature in the Inchmona as 
compared with that of other vessels built and engined by 
the same firm. We have no reason, however, to think 
that it is excessive, and we are inclined to believe that in 
practice there would be no difference worth mentioning. 
However, Mr. Cummins, putting two and two together, 
arrives at the disappointing conclusion that the saving to 
be effected by the use of the higher pressures, under the 
most favourable circumstances, is but 6°5 per cent. of the 
total ship expenses ; and that a small increase in the first 
cost of the engines and the space which they occupy 
would reduce the saving to about 34 per cent. of the total 
expenses. ‘‘ From this,” says Mr. Cummins, “it will be 
seen that if the higher pressure is to be adopted it is very 
essential that the new machinery should not cost any 
more, nor occupy more space than the triple-expansion 
machinery.” 

It appears to us that this necessity is fatal to the 
increased pressure. Few superintending engineers would 
venture to run triple-expansion engines built for 160 1b. 
with steam of 250lb. If they were ever so willing, it is 
certain that neither Lloyd’s nor the Board of Trade 
would permit them. It is clear, therefore, that the 
engines must be stronger and heavier, other things being 
equal, unless the number of revolutions is increased, as 
the pressure augments ; or else more cylinders must be 
employed. Mr. Mudd has found it advisable to use five 
distinct engines in the Inchmona. These mist have cost 
more than the three engines of a triple-expansion job, 
and their upkeep and lubrication must be more expensive. 
Again, they occupy much greater length in the ship. It 
does not seem to us that any saving can be effected in 
the boilers, and we are driven to the conclusion that the 
higher the pressure the greater the space occupied in the 
boat, and the greater the first cost and the working 
expenses. Against this is to be put the saving in coal 
and in bunker space. Is the game worth the candle? 
We doubt it, and Mr. Cummins seems to hold the same 
view. He suggests, indeed, that the water-tube boiler 
could give us all the saving due to high pressure without 
increased first cost; but this is based on the erroneous 
assumption that the water-tube boiler will cost much 
less than the Scotch boiler. We suspect that if Mr. 
Cummins makes a few inquiries he will find that this is 
very far from being the case. 

It will be seen that we have but glanced at the very 
important questions raised. When tke paper has been 
discussed we may have more to say concerning it, The 
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cost of fuel is really by no means the most important 
expenditure connected with a cargo steamer. It costs 
for instance, in dues about three times as much to pass a 
large steamship through the Suez Canal as would pay foy 
all the coal she would burn between London and Bombay 
The most promising field for higher pressures must he 
sought in high-speed steaming—in passenger boats, in 
- But with these Mr. Cummins has not concerned 
imself, 
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SUBMARINE TELEGRAPHY. 


Tur extension of submarine telegraphy continues to make 
progress, On the basis of a subsidy from the Spanish 
Government, the system of the Eastern Extension Telegraph 
Company is to become connected with Iloilo—an arrange. 
ment for the laying of three short cables between Luzon 
Pannay, Negros, and Cebu. Thus, in the Philippine Islands. 
there is to be one of the most recent extensions on of 
that system. There are further extensions to be made in the 
Netherlands Indian territory, a contract having been entered 
into with the Dutch Government. In this way, and in that 
of the duplexing and triplicating of the cables, there is g 
widening of the area for the gathering of the work of one 
of the great submarine cable companies; and it js 
worthy of notice that several of the cables of the 
company were duplexed in the last few months, includin 
that of the Sydney-Nelson and Singapore-Batavia cables 
the cost of the duplexing of several cables in six months 
having been above £8341. At the same time the growth of 
the traffic, partly due to the exceptional activity that has 
prevailed in some of the Colonies, through gold mining busi- 
ness, and the cabling rendered necessary thereby, has allowed 
of ample additions to the reserves of the company, and to the 
sinking funds for the redemption of debentures issued in 
connection with terminable subsidies, so that the submarine 
cable system is becoming more of a settled industry, and 
with less of the speculative nature in the return on 
its investments. It is quite probable that in the early 
future there will be some extensions of submarine 
telegraphy that will be gigantic in their nature and 
extent ; but of recent years the work has been more of the 
nature of the building up of the great companies by the 
carrying out of the addition of minor but still important 
cables to give additional communication to parts that were 
not previously served. This course allows for the growth of 
traffic which is needful to give the enlargement of the 
revenue on a solid basis, and to prepare for further and 
possibly greater additions, if not to the system of a company, 
at least to the greater system of the submarine telegraphs of 
which this country has been the pioneer. 


COLLIERY EXTENSION IN DERBYSHIRE. 


Tur anticipations of Professor Arnold Lupton, M.I.C.E., 
F.G.S., Professor of Mining Engineering, Yorkshire College, 
that coal would be found in the Shirebrook district of Derby- 
shire, have this week been abundantly fulfilled. Relying on 
his knowledge, energetic preparations were made for testing the 
ground. The Shirebrook Colliery, Limited, was registered in 
August, 1895. By December of that year the Midland Com- 
pany had provided a siding to the site of the new colliery, and 
by March, 1896, boilers were erected, and a sinking engine fixed 
ready for use. On the 30th of March operations were com- 
menced at No. 1 pit, and these were vigorously continued 
without interruption until Easter Monday last, when the 
top hard coal was reached at a depth of 544 yards. Before 
sinking operations were begun, Professor Lupton was asked 
at what depth he expected the coal would be found. He 
fixed 540 yards, which, it will be seen, is within four yards of 
the actual depth. At No. 2 shaft it is expected the top hard 
coal will be won in about four or five weeks. The output, 
when the colliery is in full operation, is estimated at 3000 
tons a day, and the new mining population for whom em- 
ployment will be found will number some 2000. The thick- 
ness of the seam is rather over 5ft. Part is suitable for 
household purposes, and another part very hard and remark- 
ably well adapted for steam and furnace purposes. The 
section already disclosed shows excellent quality throughout. 
The new colliery will be served by the Midland, Great 
Northern, and East and West railways, over which the Man- 
chester, Sheffield, and Lincolnshire, the Great Eastern, and 
the London and North-Western railways have running 
powers. Thus, there will be no lack of railway service, the 
locomotives of half a dozen companies having access to the 
Shirebrook sidings. The new colliery is one of a series 
extending from Nottingham on the south to Barnsley on the 
north, all working the high-class top hard coal of Notts and 
Derbyshire and the Barnsley Main. 


THE SISSOI VELIKI GUN ACCIDENT. 

Somer of our readers may have read in daily papers that 
the gun which blew its breech piece out on board the Sissoi 
Veliki was one supplied by Canet. In our notice of this 
accident, in our issue of March 19th last, we did not adopt 
this statement, because we hardly thought it likely that this 
was the case. We are now informed, on good authority, that 
this was not a Canet gun, either as to its make or its design, 
but one of Russian Abukhoff make. It appears, so far 
as we can learn, that the explosion did not arise in loading, 
that is, while entering a cartridge into the breech, but that 
the piece was fired with an imperfectly closed breech. This, 
then, accentuates the stress to be laid on the safety gear 
which renders it impossible to fire a gun until the breech is 
completely closed. It is doubtless difficult to understand 
what is likely to fire a cartridge during its passage into the 
bore, but the accident has occurred before now, so that we 
suggested it as one alternative. The actual cause which led 
to it is natural and easy to understand when once we learn 
that the gun had no safety gear to prevent it. The strange 
part is that a gun should now be thus imperfectly constructed. 
We believe that no such gun is made in the British service, 
by Elswick, by Canet, nor, we imagine, by any first-class 
maker. 
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La Marine de la Guerre. Six mois Rue Royale. Par Edouard 
Lockroy, Député, Anciens Ministre dela Marine. Berger- 
Laverult et Cie. Paris: 5, Rue des Beaux-Arts, 

[Szeconp Notice.] 

TuE continuation of the study of M. Lockroy’s book, 

which we commenced last week, brings us to-day to the 

section headed Préparation a la Guerre. Responsibilités. 

In this part, the author deals with the official manage’ 
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ment of the Navy which is not placed, as he considers it 
should be, in the hands of those whose duty it is to use 
the vessels in event of war, and who ought, therefore, to 
have the principal authority in matters of design and 
construction. As things are at present, there is between 
the constructional and service departments considerable 
friction, Which, although it only causes delays in times of 
peace, may produce much more serious results if ever 
it becomes necessary to go to war. [| nfortunately, no 
one in the service des constructions takes any responsi- 
bility in the case of failures and errors. The blame is 
passed along the line from one person to another till 
time obliterates the memory of the faults. “Une 
organisation défectueuse a annulé a tel point les respon- 
sibilités qu'il est impossible d’y voir clair et de faire 
justice.” ; d 

The extreme slowness with which vessels are con- 
structed in France has become proverbial. Butthe State 
is not alcne to blame in this case. Private firms occupy 
as much time as they please in supplying material, and 
take matters entirely into their own hands, having 
formed a ‘‘ pitiless syndicate,” which forces the Navy to 
accept its ideas and productions at its price. This 
matter of price is one which can only be dealt with 
properly by an entire reorganisation of the administra- 
tion. At present a ship-of-war costs more to build in 
France than in the dockyards of any other continental 
nation, and although the excessive price is due largely to 
the cost of raw material, there are ways in which it could 
be considerably reduced. The system, for example, 
which is followed in Italy of dividing up or specialising 
all branches of the service, and of having one head 
account branch for them all, although not without defects, 
might meet the case fairly well. By this system those 
who make vse of the guns have in their hands the order- 
ing of items pertaining to the armament; those who 
attend to the propelling machinery order the various 
things for the engine-room, and so on; but no great 
attention has to be paid by these departments to the 
cost of attending to the articles they order. 

M. Lockroy then enters on a charmingly written study 
of the French sailor, and explains how it happens that 
his very excellences are the causes which, under a mis- 
guided organisation, are productive of harm. The French 
sailor is, as we understand M. Lockroy, ultra-conserva- 
tive in all things. From father to son the profession of 
seafaring passes on from generation to generation, and 
the precepts and practice of a long-passed age descend 
unchanged from sire to child. The whole naval world is 
contained in five little towns on the coast where nothing 
but things of the sea are thought of, and where, “ isolated 
by its traditions, the little world holds in a contempt 
which it cannot entirely conceal all those who do not 
share its adventurous life.” It is the same with the 
highest and the lowest; with the sailor before the mast 
and the admiral on the quarter-deck. One, it is true, 
stands on a higher intellectual level than the other, but 
the same sentiments are shared by both. Wrapped up 
entirely in himself or his own affairs, not mixing 
with the world that moves around him, the sailor is 
unable to think as a landsman thinks or to see things as 
he sees them. He is as conservative in his religion and 
his politics as he is in his craft. When the rest of 
France is republican the sailor alone remains monarchical. 
To him it is an absolute impossibility to understand the 
abstract idea of government embraced in the republican 
system; he must have a king, a commander-in-chief. In 
the face of such immobilité, how difficult is the task 
of making alterations in naval administration will be 
seen, and it will be understood why it is that, not only 
in France, but in England and other nations, great 
revolutions in naval matters come as a rule from civil 
sources. The proofs are not far to seek. Step by step 
the advances in naval architecture have been opposed by 
the naval authorities, and it has only been with the 
greatest difficulty that the advances which the com- 
mercial world was making were forced upon the Navy. 
Steam, the screw, armour, have all in turn been strenu- 
ously opposed. Is this obstinacy to be set down to the 
lack of military intuition, or to narrow-mindedness ? No. 
It is due only to “le respect du passé; la religion de 
Vhabitude ; la crainte des changements ; le mépris des 
innovations de la société civile.” 

There is another serious defect in the administration 
of the French Navy—favouritism. The rank an officer 
holds is not entirely in his own hands. His ability, 
his conscientiousness, his bravery, are of no use to him 
if he has not powerful friends to assist him. An officer 
entirely capable may, on account of some slight uninten- 
tional affront to a superior, find himself superseded by 
an inferior, and a really excellent man may be compelled 
for years to occupy a subordinate position because he 
lacks the necessary influence that would raise him 
from it. 

_ Before the reorganisation of the Navy is undertaken, it 
is of the first importance that the exact ré/e it is intended 
to fill in time of war should be formulated. Then, as 
any navy can only be to a large extent a compromise, 
vessels destined for certain purposes should be con- 
structed to meet, and to be dedicated exclusively to that 
purpose. France is not in a position such as that which 
obliges England at all times to maintain a very large 
navy, for France has a large army to keep up, and has 
more need to protect her terrestrial frontiers than to 
seek dominion of the seas. She has not, therefore, the 
money to spend on ships that England has, and must 
pon economy by obtaining vessels of several different 
ae each type being adapted to particular purposes, 
. - — unencumbered by details which would fit it for 
“ano a rt! office. The object of a navy is, in a word, to 
in 7 a adversaire le plus de mal possible pour l’amener 

Remy bw possible 4 capituler et 4 conclure la paix.” 
ie ri it is necessary to have a large number of 
are an small range to protect one’s own commerce 
hs -. that of the enemy; and a fleet of larger 
war int & great range of action which can carry the 

into the enemy’s seas. To fulfil these functions 


five types of vessels are required—battleships, 10,000 tons 
to 12,000 tons displacement; navires de course et de ren- 
seignements (corresponding almost to our lightly-protected 
cruisers) 4000 tons to 5000 tons; gunboats and torpedo 
catchers, 300 tons to 1000 tons; torpedo boats, 100 tons ; 
and, lastly, submarine vessels. 

The tactics and strategy of the French Navy cannot 
be the same as those cf a great Power such as England, 
which would attempt to crush her adversary by sheer 
weight of steel. France with her few ships has a different 
plan to follow. She must not look for great victories, 
but rather so harass the enemy by damaging his 
commerce that he will be glad to sue for peace. ‘ Les 
mesures prises devraient tendre moins 4 remporter une 
victoire souvent stérile qu’i a ruiner l’ennemi et a le 
contraindre 4 la paix.” To do this effectively she must 
be prepared beforehand with the plan of campaign she 
means to follow; must have many bases of operation, 
where she can mobilise her different squadrons, and arm, 
man, coal, or repair them; must be provided with an 
eflicient reserve, and must keep a careful and vigilant 
watch on the movements of her enemy. Above all, 
France must have no ships not entirely fitted to perform 
their duties, and must be able to gather her entire fleet 
at short notice whenever she requires it, and must find 
every vessel manned and efficient in every respect. 

‘* The victories of the future will be won by energetic 
nations; by those who are undaunted by obstacles. 
attacking all problems, reforming to-day that which 
they did yesterday, in order that to-morrow they may be 
able to reform the work of to-day, devoting themselves 
to unceasing work and restless research, making the most 
of scientific discoveries and industrial resources, and so 
preparing in times of peace the decisive strokes they 
intend to make in time of war.” 

A History of the Fens of South Lincolnshire. By W. H. 
WHEELER, M. Inst. C.E. Second edition, greatly en- 
larged. Pp. 489 and viii. appendices. Boston: J. M. 
Newcomb. London: Simpkin, Marshall, and Company. 

Tue first edition of this work, now out of print, appeared 

six-and-twenty years ago, and the author has practically 

re-written it, and has added in this second edition much 
and varied information, which at the cost of great and 
laborious research has come meanwhile into his possession. 

The book is now, therefore, a complete work of reference 

for the officials, proprietors, and residents of Fenland, 

and of advantage to others interested in the country. To 
the. engineer it is in a measure disappointing, as it deals 
more with the historical events and the physical charac- 
teristics of the region than with the practical details of 
the engineering of its reclamations and improvements. 

Yet to the skill of the engineer, combined with the 

energy and perseverance of its inhabitants, do the 

Fenlands of the Wash owe not only their existence but 

also their marvellously prosperous condition, and we find 

associated with their history the names of such men as 

Rennie, Telford, Cubitt, Brunel, Walker, Stephenson, 

Hawksley, Hawkshaw, and Coode, and the volume is 

filled with references to their reports or designs for the 

improvement or extension of the reclamations. 

The condition and circumstances of Fenland ever and 
anon received the attention of royalty and of the 
Legislature. We read of Henry III. intervening, and of 
Jemoes I. declaring that for the honour of ‘his kingdom he 
would not any longer suffer these countries to be 
abandoned to the will of the waters, and that he himself 
would become the ‘‘ Undertaker.’”’ However, little came 
of this, and not until 1762 were the Fens drained and 
reclaimed. Parliament passed as many as 160 Acts on 
the matters of the drainage, reclamation, and enclosure 
of this part of Fenland, the greater part of which are now 
oat of print. 

The chief obstruction to progress and improvement 
has been the want of a central authority; each interest 
worked for itself, regardless of the effect of its action on 
others, and even when a systematic scheme was being 
worked to the efforts were spasmodic, and in many cases 
funds were wasted in lawsuits and litigation. The 
principle on which the drainage of the Fens was originally 
designed was that of gravitation, but in process of time 
the peat subsided, and it became necessary to supplement 
the natural process of outflow by the mechanical agencies 
of wind and steam power. ‘he upland waters were 
intercepted and carried to natural outfalls by cuts before 
they could enter-the Fenlands, and the sea was excluded 
by banks, through which, the water accumulated on the 
lands, was passed off by tidal sluices. The reclamations 
were extended by the process of ‘‘ warping,” which con- 
sisted in the deposition of silt brought down by the rivers 
in flood, thus raising the land to several feet over the 
level of the tides. But the process was slow, owing to 
the limited quantity of alluvium carried by the water, so 
much so that in the space of nearly 1700 years only 
63,300 acres, or about 37} acres per annum, are stated to 
have been added to the area reclaimed by the first sea- 
banks thrown up, as it is conjectured, by the Romans. 

Of the seventeen chapters into which the subject is 
divided the author has devoted twelve to detailed 
description and history of the several districts of the 
Fenlands, a most valuable record for the historian, 
archeologist, and topographist. In the thirteenth 
chapter the engineer will find an account of the system 
under which the lands are drained and protected, but the 
desciptions are general and brief, and the author refers 
the reader for further details to records published by 
himself and others elsewhere. The controversy over the 
advantages or otherwise of ‘‘ washes,” or receptacles to 
impound flood water, is disposed of by the dictum that 
‘washes can only afford a very temporary alleviation to 
flooding.” In times of flood a few hours’ rainfall suffices 
to fill the receptacle, and once filled it is of no further 
value. It is true that the washes grow valuable crops of 
grass, but they are constantly liable to be flooded and the 
crops spoiled. The choice as between gravitation and 
steam power resolves itself into a question of cost, and 














the author states that, after having gone very carefully 





into the subject, he is of opinion that under certain 
conditions pumping may be the more economical means 
of draining low lands. If the annual charges for a 
gravitation scheme with a sum for the repayment of the 
principal exceeds the average annual cost of a pumping 
installation, including interest and outlay, then steam 
power is decidedly preferable, not only as being more 
economical, but as rendering the district more indepen- 
dent of outside circumstances, but as adapting itself 
more readily to the varying work to be done. 

Chapter XIV. deals with the agriculture and produce 
of the district, and is of interest chiefly to the farmer and 
stock dealer. An enumeration of the means of com- 
munication occupies the fifteenth chapter. Good made 
roads and navigable waterways date from the time of the 
Romans, and facilities of transport have received attention 
from the earliest periods. In modern times tramways 
and branches of the railway systems of the Great 
Northern, Great Eastern, and Midland companies have 
been added. As is to be expected from the character 
of the country, numerous ferries are maintained, and 
bridges have been constructed for the use of the in- 
habitants. 

The volume concludes with two very interesting and 
instructive chapters—XVI. and XVII.—on the geology, 
water supply, natural history, and products, and clima- 
tology of the Fenlands. Geologically, the substratum of 
the county is described as consisting of clay, on which has 
been deposited peat and alluvium, with a few elevations 
of glacial drift. The alluvium, in its rich loam, affords 
some of the best corn and pasture land in England, while 
the more recent silts, though less productive, furnish good 
soil for market gardening. The peat is the lowest land 
in the district, and is fast disappearing under drainage 
and cultivation. The domestic water supply comes from 
varied sources, rivers, wells, and often from the rain 
collected from the roofs of houses. 

As to the healthfulness and attractions of the Fens, the 
author is euphemistic we suspect, but he has resided 
among them for many years, and his opinions are 
entitled to consideration and respect. We can sym- 
pathise with the naturalist and sportsman in their 
chagrin at the loss of domains wherein the bittern 
boomed, the sedge bird warbled, or the falcon struck the 
startled mallard, and nature reigned supreme. Or with 
the galling retrospect of the wild ‘“‘ fern slogger,” who by 
the change from a vast unenclosed waste to cultivation 
and fertility, lost his scanty livelihood, erst obtained from 
the produce of the air and waters of the mere. Yet 
mere sentimental regrets for the wild liberty of an un- 
drained and ague-stricken district, which for the greater 
part of the year must have been a slough of despond, 
should not be allowed to weigh in the balance against the 
present prosperity of the landholders and the wonderful 
fertility of lands rescued from the sea. The work is 
illustrated by fourteen maps of the districts into which 
the Fenlands are divided, but we regret to have to think 
that their execution is not in keeping with the rest of the 
volume. A fairly copious index, and a table of contents, 
the absence in which, by the way of reference to paging, 
is somewhat trying to the reviewer, completes our obser- 
vations on this highly commendable and valuable work. 


Modern Cycles: Their Construction and Repair. By A. J. 
WALLIs-TAYLER, Assoc. M. Inst. C.E. London: Crosby 
Lockwood and Son. 1897. 340 pp. 

In the preface the author states that the purely 
theoretical aspect of the subject, which would involve 
treating of geometry, kinematics, dynamics, mechanics, 
&c., has been avoided, while it is also considered that the 
insertion of an elementary treatise on the principles of 
mechanics would only tend to swell the work to undue 
proportions, and necessitate the exclusion of useful 
matter. After this statement it will not be essential on 
our part to look too closely at the contents of the work, 
which is apparently intended chiefly for the use of cycle 
riders, and for the assistance of would-be inventors, 
though small makers will find in its 340 pages and 300 
illustrations a good deal of useful information. Mr. 
Tayler opens his book with a chapter on the evolution or 
history of the cycle or velocipede. In the next two 
chapters are described and illustrated the leading 
characteristics of modern bicycles and tricycles, while 
chapters IV. and V. are given up to carrier machines, 
miscellaneous types of cycles, cycle manufactures, and 
repairs. The efficiency of cycles is treated upon in a 
separate chapter, which is interesting and instructive, 
and will repay study by riders, a large body of whom are 
so painfully ignorant of the most elementary principles 
of statics and dynamics. Wheels, bearings, and driving 
mechanism are thoroughly treated, and although perhaps 
more space is devoted to useless inventions than is 
necessary, the fault may be excused if it will tend to 
open the eyes of over-speculative investors to some of 
the absurd inventions which are frequently cropping up 
and being “floated” by unscrupulous company pro- 
moters. 

The book is very largely made up of extracts from 
patent specifications, and the tautological language of the 
patent agent, which is only pardonable in legal matters, 
has been somewhat too slavishly copied by the author. 
This, however, is no great blot on an otherwise useful 
addition to the works devoted to cycles, and the book 
ought to have a ready sale. 
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NICKEL STEEL AS AN IMPROVED MATERIAL 
FOR BOILER SHELL PLATES, FORGINGS, AND | the loss of strength due to 


OTHER PURPOSES.* 


By Mr. WM, BEARDMORE, Associate. 


Iy the history of iron and steel there have been many alloys | 
which, on their first introduction, gave promise of great usefulness ; | 


but a more extended acquaintance led to Sugarman. Quite 
the reverse, however, has it been with that alloy to 

desire to direct your attention. 
its spurs, and proved itself worthy of the confidence placed in it b: 
those to whom its remarkable qualities are best known. Since 
had the pleasure of submitting a paper on this subject to a kindred 
society, twelve months 
the manufacture of nickel stesl for a large variety of purposes, and 
it gives me pleasure to state that the results obtained have been 
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members of our Institution in this alloy, and showing some of its 
advantages over ordinary mild steel, that I venture to put before 


which I now 
Nickel steel has, by this time, won | 


‘0, I have been continuously engaged in | 


] 

| no difficulty in welding nickel steel. Some of the welded pieces you 
| will see on the table have been bent double across the weld. I find 
unching in nickel steel of 50 to 55 
| tons tensile strength, to be 15°5 per cent., and in steels of higher 
| tensile strength, 20 per cent. These figures will show the superiority 
| of nickel steel under this treatment. The specimen now before 
you shows the results of punching. 

It is a wonderful comment on this subject that our own 
Admiralty, who at first were by no means favourable to this alloy, 
| are now using very large quantities of it indeed, and specify nickel 
steel for the armour of the new battleships, thus bearing out the 
| experience of our American cousins. It is also worthy of note that 

the casemates of the Japanese warship Fuji were made of nickel 
| steel without face hardening by ‘‘carburising,” and I am now 
making nickel steel casemates for the two ships at present in 
| course of construction on the Tyne. 
that the Japs should be among the first to place the seal of their 
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It is with the hope of interesting the | approval upon this alloy, not only for armour, but also for crank 


and propeller shafts, connecting-rods, and other forgings. The 
battleship now building for them on the Thames, besides having 


you a few of the results obtained in the direction of procuring | nickel steel armour, is to have the propeller and other shafts made 
a material for shipbuilding and engineering purposes which | of this material. 


will meet the ever increasing demand for greater strength and 
lighter sections, 


These facts speak volumes for the enterprise that obtains in 
‘*the Land of the Rising Sun,” and should make us pause to con- 


The sine qué xon of a structural material is that it be reliable. | sider whether after all we are not too conservative in many of our 


We require a metal which can be worked without any special 

on the part of the artisan ; a metal which in shipbuilding will 
enable us to reduce the scantlings, take from the weight of the 
boilers, add to the strength and m 

a metal which will give the same results to-day and to-morrow, in 
China or Peru. Nickel steel, as I hope to show you, fulfils all 


bleness of the propeller shafts ; | 


these conditions, and is, in my opinion, a most suitable | 
material with which to meet the demands for a metal stronger | 


than steel. The reason why nickel should give to steel its re- 
markable qualities I shall not pretend to demonstrate, but would 
suggest that it may be due to the nearness with which the atomic 
volume of nickel a to that of iron. If we admit that 
the strength of steel is its elastic limit, it will not be difficult to 
make out a very good case for nickel steel, as it is here that this 
alloy shows its most striking characteristic. From Table J. you 
will see that in nickel steel we have a metal whose elastic limit is 
equal to the ultimate strength of ordinary carbon steel. Mild nickel 
steel gives all the properties of high carbon metal without the 
treacherous brittleness so painfully evident in the latter. 


TABLE I, 


Oomparison of the Yield Point and Breaking Strain of Nickel and 
Carbon Steels. 


Nickel steel. 





Carbon steel. 





























Thic’- 
stort Ultimate. Yield point. Ultimate. | Yield point. 
Tons per sq. in./Tons per sq. in. Tons per sq. in./Tons per sq. in. 

i 27°7 13° 51°8 | 29°5 

” 28°3 13°6 53°9 28°7 

} 27°6 13°7 54°1 28°6 

99 27°5 13°9 52°9 | 29°2 

q 27°7 14°0 52°4 | 30°4 

99 28°2 14°5 51°8 | 30°6 

28°5 14°1 52°5 29°0 

. 28°3 14°3 49°6 28°9 

2 28°5 14°0 50°5 28°5 

7°9 14°0 51°0 28°4 

27°5 14°5 48°7 28°3 

TABLE II, 
Comparison of Normal and Welded Tests. 
Dimensions of test-piece. Tons per | Elongation 
No. ——)| square per cent. | Remarks. 
Breadth. |Thickne’s.| Area. inch. in 8in. | 

B 253 79 1°23 971 85°5 | 26 Normal. 
B 253 a i 1°13 “802 361 15 Welded. 
U 837 an 1°16 “916 34°6 25 Normal, 
U 337 “75 1°07 “802 85°4 | 15°5 Welded. 
U 281 1°13 “97 1°096 85°1 | 23 Normal. 
U 281 1°06 94 996 34°8 17°5 Welded. 
T 170 1°13 97 1°096 35°0 | 22 Normal. 
T 170 1°06 “94 “996 34°6 16°5 | Welded. 





Nickel steel can be bent and punched quite as successfully as | 


ordinary carbon steel. Diagrams I., II., I1I., and IV., show this 


clearly. The bends of the softer qualities in no way differ from | 


| in this connection:—‘‘The American liner Paris has had con- 
This | 


what we expect from ordinary carbon steels, but the results ob- 
tained on bending a steel of 51 tons tensile strength are somewhat 
remarkable. The tempered bends were heated to alow cherry red 
and quenched in water 82 deg. Fah. A few drift test pieces will 
be found on the table, and need no comment. Regarding the 
welding qualities of this alloy much discussion has taken place, and 
many different opinions are held. As will be seen from Table II., 
which gives comparisons of normal and welded tests, I have found 


* Read at the thirty-cighth session of the Institution of Naval 
Architects, April 9th, 1897. 











ial care ideas, 


A paragraph from The Steamship of June, 1894, is worth quoting 





It strikes me as remarkable | 


strength is 20 per cent, greater. Moreover, ductility ; 
adversely affected. Although, therefore, the ‘size and MA ge: 
the Paris’s shaft might have been reduced with maintenance of 
strength, it has been kept the same as those first fitted at Clyde 
bank. The original objections against the alloy, notably the 
influence of cold weather, have been removed by similar demon. 
strations to those made by Mr, Riley, and by proof of fact that it 
is incorrodible, and can be advantageously made in the basic open 
hearth furnace. The idea of using it in the construction of steam. 
ships, and their boilers and engines, is being discussed, since ther 
would be a reduction nearly of a quarter in weight for the same 
power, which va. added to the size of the machinery to ay 
ment power, would greatly increase speed, without adding to te 
dimensions of the vessels. For instance, with 4°7 per cent, nickel 
in the steel, the elastic limit has been increased from 16 to 28 tons 
per square inch, and the breaking strain from 30 to 40 tons, [ts 
adoption for armour is proof of its efficiency.” I echo the hope 
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expressed by the writer of the remarks just quoted, that we may 
not allow our competitors “ to step in with a nickel steel ship and 
machinery, and thus carry off the laurels from the Clyde.” 
Through the courtesy of Mr. Whyte, Superintendent of the 
Leith Docks, I am enabled to put before you the results of an 
ones to test the behaviour of nickel steel compared with 
mild carbon steel and wrought iron when exposed to the action of 
sea water, Twelve months ago plates of nickel steel, ordinary 
mild steel, and wrought iron were placed inthe sea at the end of 
Leith Pier, below low-water mark. The plates were carefully 
weighed and measured. After 
being exposed to the rise and fall 
of the tide for a year they were 





— 








taken out a week ago, the oxide 
removed, and again carefully 
weighed and measured. The loss 
in weight due to corrosion | find 
works out on the average as 
follows :—Nickel steel, 1°36 per 
cent.; mild steel, 1°72 per cent.; 
wrought iron, 1°89 per cent, In 
one case the loss in nickel steel 
was as low as ‘74 per cent., but 
this specimen was not planed as 
the others were, The experiment 
is being continued further, but, 
so far, it corroborates results al- 
ready published on this interesting 
subject. The bearing of this ex- 
periment on the use of nickel 
steel for propellers will be evident 
to every marine engineer. Asa 
material for tires and axles nickel 
steel has many claims on our 
attention. Indeed, I am of 
opinion that there is a wide field 
for its use in this direction, and 
were it adopted for this purpose 
there would be fewer accidents 
from failures in rolling stock. 1 
would asked your attention to the 
tire now before you, which has 
been subjected to the compression 
test. he usual requirements 
are that tires stand compressing 
one-sixth of their diameter with- 
out cracking. The original 
diameter of this nickel steel tire 
was 39}in., and it was pressed 
down to 19in. without showing 
signs of fracture. The tests cut 
after compression gave the follow- 
ing results :— 





Tons per square inch 


”) 
Elong. 8in. percent... .. .. 28 7 
Elastic limit, per cent. . 62°3 
Con. area, per cent. .. 46°0 
Remarks he 6k Normal 


These results could not have 
been obtained from any other 
metal of ‘18 per cent. carbon 
known to me, As a material for 
shafting, I strongly recommend 





structed for her a spare length of shafting of nickel steel. 
is about the first application of this alloy in a merchant steamer, 


the use of nickel steel, for the 
reason I shall now give. A very 
striking feature of nickel steel is 


this, that a crack appearing in it will not develope, as in carbon 
steel, 
breaking of propeller shafts due to the development of some flaw 


One of the most frequent causes of casualties at sea is the 


notwithstanding that it is five years since Mr. Riley, of the Steel | inthe shaft. So alarming has this matter now become, that ‘‘ Lloyd’s 


Company of Scotland, first demonstrated in this country ite | 


Register” have issued a circular letter to the forge masters calling 


greater elasticity and tensile strength. The Paris’s new shaft has | their attention to this fact, and requesting an explanation. 


a tensile strength of 90,000 lb.—40 tons—probably 25,000 lb.—11 


tons—more than any British or German steel shaft. It has been | many of 
tests that the steel has a higher elasticity than | material being always more or less heterogeneous, a crack once 
to the extent of 31 per cent., and that the tensile | started quickly developes. 


established b 
ordinary steel 





One very frequent cause of failure is found in the fact that 
e shafts are of iron, containing scrap steel, and such 4 


It is now more difficult than ever to 
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in i ee from this admixture, and the difficulty is one 
- ie ee as time goes on. From statistics recently com- 
one by Lloyd’s, I have taken the following rather startling 
p ll .”_«« There have been 1506 new shafts of all kinds made at 
tee principal home ports for old classed vessels during the past two 
ars. This gives an average of 125 for two months ; and, besides 
these many new shafts have been fitted in foreign ports, so that 
the average number fitted will be probably 140 or 150 per two 
months. It may be stated that of the 1506 shafts mentioned, 

bout two-thirds are screw shafts, 400 are crank shafts, and 100 
ene thrust or intermediate shafts.” These figures are certainly 
“triking, and seem to point to the necessity for the use of some 
eee reliable material for this all-important purpose. 

In my opinion, if propeller shafts were made of nickel steel the 
question of failures would seldom or never be raised, from the 
onal I have given, viz., that should a crack appear at all in 
nickel steel it will not develope as it would in ordinary carbon 
steel, This remark applies, of course, with equal force to railway 
axles. I have formed this opinion by witnessing the results of the 
following experiments. Having had a number of bars made 1}in. 
quare by 18in. long of nickel steel, and also of ordinary carbon 
det of the same carbon content, I nicked these on one side with a 
cold chisel and proceeded to subject them to the usual fatigue 
test in this manner. The bars were placed on supports 10in. apart, 
and a weight of 10 cwt. allowed to fall on them from a height of 
3ft,, the bars being reversed after each blow. ‘he test was con- 
tinued in each till the bars showed signs of fracture, the number 
of blows at this stage noted, and the experiment continued till the 
bars broke. The treatment of the nickel and carbon steel bars 
was identical, but the results were widely different. The carbon 
steel was fractured after five blows and broken after twelve blows, 
whilst it required seven blows to fracture the nickel steel, and 
thirty-five blows to break it, an increase of 147 per cent. _ 

As you will see from the specimens on the table, which were 
broken under the hammer, the appearance of the fractures is very 
different. In the case of the carbon steel it is crystalline, but in 
the nickel it is fibrous, and shows clearly the feature I wish to 
emphasise, viz., that nickel steel tears gradually, while carbon 
steel once cracked breaks short. Speaking a few years ago on 
the metal of the future, Mr. Edison, the great electrician, said, 
“Nickel steel is the coming thing: steel will crack, nickel steel 
you cannot crack.” It seems to me, after numerous trials with 
similar results, that we have here a fact of immense importance, 
and one which marine engineers would do well to bear in mind, 
This is a point on which every one who cares to undertake the 
experiment can satisfy himself, and, if | mistake not, there isa 
gentleman in this room who can corroborate what I have said 
from experiments which he himself has conducted in the same 
direction. 

In a paper on ‘‘ Steel for Forgings,” read before the Engineers’ 
Club of Philadelphia, by Mr. A. L. Colby, it is stated that the 
American Government, who formerly specified for forgings, steel 
of 28 to 30 tons tensile strength, and an elastic limit of 14 tons, 
have increased their requirements to 36 tons, and the elastic limit 
to 22 tons, equal to 61 percent. of the breaking strain. Mr. 
Colby points out that these higher requirements are met by using 
nickel steel. In discussing the question of crank pins and the 
failures therein, Mr. Colby makes the following remarks:—“‘ When 
steel was first used in such pins in place of wrought iron, a soft 
low carbon steel was first employed, and the failures due to 
‘fatigue’ of the metal were almost as numerous as when wrought 
iron was used. The broken pins showed what has been called a 
‘fracture in detail,’ a gradual parting of the steel extending 
inward all around the piece, undoubtedly produced by the working 
strains repeatedly approaching the low elastic limit of the soft 
steel. On substituting a steel with an elastic limit of 20 tons, 
failures were greatly diminished, and that without changing the 
diameter or shape of the pin.” 

The point to which I wish now particularly to call attention is 
that Mr. Colby obtained his elastic limit of 20 tons by raising the 
carbon to ‘45 per cent. In the alloy we are present discussing, 
the same or even higher yield point can be obtained by the use of 
nickel with ‘17 per cent. carbon. He would be a bold man 
indeed who would advocate the use of steel containing *45 per cent. 
carbon for any part of the structure of a modern steamship. In 
speaking of the advantages of nickel in steel Mr. Colby says :— 
‘Nickel increases the ratio between the elastic limit and tensile 
strength, and also adds to the ductility of the steel ;” and he gives 
a table of comparisons of ordinary and nickel steel, to which | 
would ask your attention :— 

















‘ Medium hard Medium hard 
paves _ steel nickel steel 
? 2 annealed. annealed. 
Tons per sq. in. Tons per sq.in. Tons per sq. in. 
i 28 35°7 38 
Elastic limit rig. 13 16°7 22°38 
Elongation .. % 28 per cent. 23 per cent. 25 per cent. 
Contraction of area .. 0 a 10 9 50 9 
Elastic limit per cent. 
of breaking strain.. 46°4 ,, 46°2 ,, 58°7 4, 


In this table we find that what Mr. Colby calls ‘‘ mild steel” 
has an elastic limit of 13 tons, or 46°4 per cent. of the breaking 
strain. The yield pcint of the medium hard steel is 167, or 46°2 
per cent. breaking strain. When we come to the nickel steel, 
however, we find it has an elastic limit of 22°3 tons, or 58°7 per 
cent. of the breaking strain. Speaking generally, it may be said 
that the elastic limit of the nickel steel, which I recommend for 
forgings, isabout the ultimate strength of,ordinary mild steel, 
and Mr, Colby’s figures are in the direction of corroborating this 
statement of my own experience. On Tables III. and IV. will be 
found the results of tests cut from nickel steel plates and forgings, 
and I would call your attention to Nos. 3—6 of Table IV. Steel of 
this quality is eminently suitable for engine forgings of all kinds, 


TABLE III,—Plates, 





Thick. | Tons per | Elongation Elastic Con. 
































No. "asin 8 juare percent. | limit per area, per Remarks 
eos inch. in 8in. jcent.of BS | cent. 
l 97 34°0 26°0 59°7 3 Length 
2 97 33°8 20°0 58°9 ) Cross 
3 74 34°6 26°0 59°3 53°2 Length 
4 “74 34°3 23°0 58°3 517 Cross 
5 “63 35°0 21°5 59°0 54°7 Length 
6 “63 34°9 23°0 584 51°3 Cross 
‘ "52 85°0 24°0 59°2 52-4 Length 
S 2 34°8 23°0 58°6 2°4 Cross 
9 “BS 36-0 20°0 09°7 5d°5 Length 
10 3 36°0 20°0 58*4 475 Cross 
i 27 380 24°0 60°7 53°6 Length 
12 27 87°38 19°0 59°7 49°1 Cross 
13 195 37°2 22°0 54°83 53°0 Length 
l4 "195 872 | «210 54°3 50°0 Cross 
15 "130 87 *9 21°0 54°0 48°0 Length 
16 "130 383 22-0 §3°5 42°0 Cross 
a 075 39°0 180 52°0 39°0 Length 
i 075 39°3 | 17°56 54°7 86°0 Cross 
0 "195 39°S | 22-0 57°7 46°1 Length 
: 195 89°8 17°0 57°7 43°5 Cross 
= ‘13 41°6 18°0 60°0 38°5 Length 
98 “13 41°6 15°0 60°0 48-0 Cross 
94 ‘075 52°5 | 10°0 57°9 37°0 Length 
075 49°9 | 9°0 56°4 25°0 Cross 





Nhe ge 1, inclusive, are normal tests. 

a 8. ~' 7 . avi ¢ 

dive ts post ~e were heated to redness after leaving rolls, and 

mm & material for castings much can be said in favour of nickel 

18. - Those on the table, which were very hurriedly prepared of 

this — metal, give promise of what may be expected from 
alloy when care is taken in the moulding and steel of a grade 


more suitable for castings used. Tests cut from the cylinder for a 
12,000-ton hydraulic press in course of erection at my works and 
cast of nickel steel, gave, when annealed, an elastic limit of 25 tons 
per square inch, being 60 per cent. of the breaking strain. Dia- 
gram V. will give some idea of this casting, which as photographed 
weighs 34 tons, The subject is a most fascinating one, and had 
time permitted, there are many other points connected with nickel 
steel on which I should like to have touched; its electrical and 
magnetic properties, for example, which Professor Jamieson, of 
Glasgow, is at present investigating, and many others; but 
enough perhaps has been said to show that nickel steel fulfils in a 
most satisfactory manner the conditions required of a material for 
shipbuilding and engineering purposes in an age not characterised 
by the modesty of its demands, 


TaBLE 1V.— orgings. 





7, Percentage Elastic limit ‘ 
: Tons per Z Con. area 
Ne iS. i 7 are ag iJ 
98 square inch, of — belting atongth percentage. 
1 38°9 30°0 63°7 40°7 
2 39°0 34°0 63°5 45°2 
3 43°9 32°7 73°0 | 54°3 
4 44°5 33°2 72°7 | 58°9 
5 44°3 34°0 73°5 | 54°0 
6 45°0 33°7 74°0 | 54°7 


* The castings were of chain pulley about 12in. diameter. 


The author added that Professor Jamieson had made some tests 
on the magnetic properties of nickel steel which showed that it 
was suited to dynamo construction, It took the next place to Pro- 
fessor Ewing’s standard bar. 








A CONVECTION SCOPE AND CALORIMETER.’ 
By ALFRED R, BENNETT, M.I.E.E, 
(Concluded from page 390.) 


BEING sheltered from daylight or other high temperature raida- 
tions the instrument can receive no access of heat from the outside, 
and is independent of sky variations and all exterior influences 
exceptpressure. When the inner thermometerregisters 7, deg. Fah. 
above that of the running water, and the vane is consequently at 
rest, the instrument is in an extremely sensitive condition, and 
ready to start on the slightest provocation in the shape of intro- 
duced heat. Ifnow, a substance W—Fig. 2—at any temperature 
above that of the running water be suspended by a silk thread 
within the chimney, the vane will immediately begin to rotate and 
will not stop until all the heat in W has been conveyed by the con- 
vection to the running water, and the temperature of the whole 
enclosure once more reduced to ,'; deg. Fah. above that of the water. 
I have found that the number of rotations made by the vane under 
such circumstances constitutes a very accurate measure of the 
quantity of heat introduced with W. It is not difficult to under- 
stand why this should be so, W, when hung in the chimney, can 
radiate heat downwards to the vane, circumferentially to the 
chimney, and upwards to the stopper. As the exterior of the 
chimney is well coated with non-conducting compound, the upward 
is the only direction in which loss by radiation is likely to occur, 
and this may be minimised by silvering the top of the gas jar and 
bottom of the stopper so as to reflect errant rays into the chimney. 
Loss by conduction through the base is insignificant, owing to the 
interposition of the badly-conducting mica tube ; while direct con- 
duction by molecular diffusion between the heated substance W, 
the motor surfaces, and the glass cannot occur, since all these 
surfaces are continually swept by currents of a strength sufficient 
to suppress molecular convection. Thus nearly all the introduced 
heat is expended in causing air currents. 

To test the ability of the apparatus to measure specific heats I 
caused four cylindrical boxes to be made, respectively of lead, 
copper, iron, and aluminium, eavh box being of exactly the same 
sizo and shape, and the last three being made equal in weight— 
viz., 6 oz.—to the lead by attaching extra pieces of metal to their 
insides. On suspending the leaden box at a temperature of 
526 deg. Fah. in the chimney, the running water being at 
41°4 deg., a difference of 11°2 deg., it caused the vane to rotate 
101°5 times. ‘The copper box, similarly treated, and with the 
same terminal temperatures, gave 307°4 rotations. Taking the 
specific heat of lead at ‘031, this, by direct proportion, made that 
of copper °09388, which is in exact accord with accepted figures. 
Subsequently, by the same method, the specific heat of the iron 
box came out at ‘1070, and of the aluminium box at ‘2116, being 
respectively ‘0068 and ‘0027 lower than the accepted figures. 
The motion caused by the lead box lasted 22 minutes and yielded 
104°4 rotations; that due to the aluminium endured two hours 
19 minutes and gave 712°6 rotations. 

The near agreements with accepted figures obtained, especially 
between metals so wide apart as lead and aluminium, show that 
the loss of heat from the substance under test must be very small. 
The differences observed may be due to this loss ; to impurities in 
the metals, which were ordinary commercial ones ; to variations 
in barometrical and hydroscopic conditions during the experi- 
ments; or to all these causes combined. It is, of course, necessary 
to employ a very delicate and accurately-poised vane for such tests 
as these. Any bias or tendency to stop in one position will curtail 
the period of rotation, and the error caused will be by no means a 
constant one for all substances, as some, like lead, bave but a short 
period of rotation and fall — to a stop, and others, like 
aluminium, cool but slowly, and have a long period of slow rotations, 
during which any defect in the vane tells more than when the 
movement is brisk, Towards the close of an experiment the con- 
vection current is excessively feeble, and may sometimes be 
stopped by a push against the table, or by walking across the 
room. This affects the air current itself and not the vane. 

It is necessary to allow an interval of several hours to elapse 
between every test. When this is not done, the vane will no 
longer give the same number of revolutions for equal amounts of 
introduced heat. This effect I am inclined to ascribe to the 
distribution of water vapour on the glass and other surfaces having 
been altered by the first heat introduced, and still further 
modified by subsequent ones, When the instrument is quite 
cold, some of the vapour present is condensed upon the surfaces. 
A portion of this becomes vaporised by the first heat, and more 
by subsequent ones if they follow rapidly, so that the film is driven 
off the glass, and its ability to absorb heat modified. By carefully 
drying the surfaces and using dry air in the gas jar as far as 
possible this difficulty could probably be avoided. Such com- 
parative tests as I have described must be conducted under similar 
barometrical pressures, It is not practicable to work with constant 
volume, since the unequal amounts of heat introduced with 
different substances would cause unequal pressures in the jar and 
quite vitiate results. It is, of course, necessary before repeating a 
test to wait until the inner thermometer registers exactly the same 
temperature as when the first was commenced. 

A perms point is that with this system of measurement the 
character of the surface of the substance under test appears a 
matter of indifference. The rate and duration of discharge, and 
consequently the form of the cooling curve, may be affected by a 
dull or bright surface ; but ultimately all the heat comes out and 
the usual proportion of it made manifest in rotations. - I have not, 
however, tried a very brightly-polished surface. As all substances 
are not capable of being formed into boxes, I tried suspending 
some in scraps in a leaden box, the value of which, when empty, 
in rotations was accurately known. The results of the few experi- 
ments which I have had time to make were only roughly in pro- 
portion to the specific heats, 





* Paper read before the Manchester Literary and Philosophical Society, 





January 26th, 1897. 





With regard to the energy required to start and maintain the 
convection current, 4°2 thermal units would raise 6 oz. of water 
through 11°2 deg. Fah., the difference of temperature employed. 
As the specific heats of water and lead are as 1: ‘031, a6 oz. 
leaden box would absorb only ‘1302 unit. As this yielded 
101°5 rotations, it follows that one thermal unit would produce 
779°5 rotations under the pressure and other conditions of the 
test. But this figure is in reality a little too high, because all 
the introduced heat does not become visible in the shape of rota- 
tions, for, as already stated, the movement ceases before the inner 
thermometer has quite sunk to the temperature of the running 
water. When comparing specific heats, this error, being a constant 
one, may be neglected. 

The calorimeter may be used to determine the relative heat- 
retaining properties of textile fabrics and other materials. The 
chimney, A—Fig. 2—is carefully covered with non-conducting 
material. If this were not the case, some of the heat radiated by 
W would find its way by conduction to the outside of the chimney, 
where it would set ™p exterior convection currents which aaa 
not affect the vane. naked copper chimney co uently forms 
a sbunt or short circuit, and considerably reduces the number of 
rotations obtainable from a given amount of introduced heat, 
Figures expressive of the relative heat-retaining powers of silk, 
cotton, linen, woollens, furs, asbestos, boiler composition, &c., 
may be got by successively covering the chimney with equal thick- 
nesses of those materials, and noting the number of rotations. 

If the substance W be suspended by a thin wire instead of silk, 
the number of rotations is reduced because some of the heat 
escapes by conduction over the wire. By using a metal instead of 
a glass stopper, and | moe it in contact with the circulating 
water, this effect would no doubt be accentuated, and a method of 
comparing the relative heat conductivities of threads and fine wires 
afforded. My experiments have all been conducted with heated 
substances hung in the chimney, but the form of apparatus shown 
in Fig. 3 would probably yield equally good results. 8S isa chamber 
thermally insulated by non-conducting material, but open to the 


Fig. 3 
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chimney at the top. A heated substance popped into the chamber 
could only lose heat in an upward direction, principally against the 
under surfaces of the vane. The arrangement would be better for 
a small reflector in the chimney above the vane. The same figure 
indicates how heat could be conveyed into the chamber by the 
circulation of fiuid through a per tube, S! S?, the heating being 
effected at any distant point, and the fluid led to the instrument in 
non-conducting pipes, $3 S*. The specific heat of gases could pro- 
bably be compared in this way, the instrument being, of course, 
surrounded by running water. 

Nothing has yet been said as to the feasibility of registering the 
rotations of the vane. When the motor is of large size—some have 
been made with fans measuring 15in. by 9in.—the spindle, which in 
such a case is pivoted at top and bottom, may be arranged to 
actuate a delicate counter, or to alternately close and open a pair of 
light electrical contacts, by means of which a record of the revolu- 
tions might be preserved. When the vane is only resting ona 
needle point, a magnetised needle is fixed to the vane, and a narrow 
coil of fine wire is arranged vertically so as to surround the vane 
without sensibly diminishing the air-way of the chimney. Connect- 
ing wires lead from the coil to the place where it is desired to note 
the rotations, and there a sensitive dead-beat Thomson or 
d’Arsonval galvanometer is included in the circuit. The magnetised 
needle rotating within the coil induces alternating currents, which 
are made visible by the galvanometer in the shape of deflections to 
the right and left. Instead of a galvanometer, asyphon recorder 
may be used, and a continuous record obtained. e state of the 
sky in London or Edinburgh might in this way be automically 
telegraphed to Manchester or elsewhere ; but the sensitiveness of 
the vane is, of course, reduced by the complication. 

In conclusion, may mention that I have recently commenced 
an investigation, with the aid of the calorimeter shown in Fig. 2, 
into the relative sensitiveness of different gases to convection. 
The gas jar is filled with the gas to be tested, and the suspended 
substance W is replaced by a delicate thermometer, having its 
bulb enclosed in an air-tight aluminium box, and its stem taken 
air-tight through an accurately-fitting stopper. The thermometer 
is gradually heated to 1380 deg. Fah., and then allowed to cool 
slowly, and when it registers 100 deg. Fah. exactly, it is popped 
into the gas jar. A constant difference between the amount of 
introduced heat and the temperature of the running water is in 
this manner readily obtained. The tests, so far, have revealed 
unexpected differences in convective sensitiveness between gases 
which do not differ widely in their densities, specific heats, or 
coefficients of expansion. I do not feel justified in giving further 
particulars to-night, because I have not hitherto worked with dry 
gases, and it is possible that the introduced heat may have been 
reinforced in some cases by chemical action between the introduced 
gas and the motor surfaces in the presence of water vapour. This 
would in itself be an interesting effect, but it would defeat the 
object in view of ascertaining the comparative convective sensitive- 
ness of different gases when exposed to the same terminal tempera- 
tures under precisely the same conditions, 
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In the forest of the Bridal Veil Lumbering Company, 
at Bridal Veil, in Oregon, there is a railroad which does business 
without cars, says Cassier’s Magazine. Hauling great logs from a 
log pond to the saw-mill is the nature of the business, and the 
train, so-called, is made up of an ordinary locomotive and a string 
of logs, each one as large in diameter, and some even larger, than 
the boiler of the engine. Boards are nailed to the sleepers between 
the rails, and on these the logs slide. Except on descending 
grades, the boards are greased, and the train moves at good speed. 
Where the road is level or slightly ascending the engine pulls the 
logs, and where it is descending it holds them back. At the mills 
of the company the manufactured lumber, regardless of size, is 
run into a flume, and this is carried about two miles to the 
planing mill and shipping yard, the flume descending about 1200 
feet in that distance. Economy in rolling stock seems to have 
been carried to a maximum on this road, but the service is quite 








as well performed as the conditions demand, 
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H.M.S.S. SWORDFISH AND SPITFIRE. 





Tue Swordfish and Spitfire, which have just been commis- 


torpedo boat destroyers, which have all been built 

by contract, and in every case designed by the 

contractors themselves to fulfil certain condi- Coo 
tions which were laid down by the Admiralty. 
But the Swordfish and Spitfire possess a novel 
feature, inasmuch as they each carry a search- 
light mounted upon a steady platform some dis- 
tance above the upper deck. These were intro- 
duced at the recommendation of the contractors, 
and are the invention of Mr. Beauchamp Tower, 
formerly a pupil at Elswick. The invention 
is a most ingenious contrivance for maintaining 
an absolutely level platform in a seaway, so that 
a search-light placed upon it and directed upon 
any object remains directed upon it, no matter 
how the vessel may roll or pitch, without any 
steadying power being exercised by the observer ; 
the behaviour of the machine being practically 
the same as if the vessel were upright and 
neither rolling nor pitching. 

As our readers will remember, the contrivance 
was explained by Mr. Tower some time back before 
the Institution of Naval Architects. It has been 
manufactured by the Elswick firm, under the 
superintendence of its inventor, and has worked 
out into a comparatively light and very compact 
arrangement, as will be seen from the view of it 
we give herewith. The Admiralty have had 
under consideration the mounting of guns upon 
such a platform, and it is almost certain that for 
light guns, at least, the method will be tested. 
But for mounting search-light, it may now be 
regarded as having passed through the experi- 
mental stage. Besides the torpedo boat de- 
stroyers, the fast cruisers building at Elswick 
are being provided with it. 

The Swordfish and Spitfire are 200ft. long and 
193ft. wide, and had on their official trials a 
displacement of 275 tons, which included weights 
representing ammunition, all stores, coal, and a 
small quantity of ballast to compensate additional 
upper weights carried. They are armed with 
two 18in. revolving torpedo tubes, firing on either 
broadside; one 12-pounder, mounted on the top 
of the conning tower forward; and five 6-pounder 
guns. Each vessel carries a crew of fifty men 
all told, the officers being berthed aft and the 
men forward, under a long turtle deck, which 
covers in a lofty forecastle. At the after end 
of this turtle deck is the conning tower, con- 
taining steering wheel and other fittings for 
working and fighting the ship in action. In way 
of these living spaces at the two ends of the 
vessel, water-tight flats are worked, which add 
greatly to the safety of the ship, the spaces 
under these flats being subdivided into numerous 
compartments, forming magazines, store-rooms, 
&e. 

The machinery for these vessels waz manu- 
factured by Messrs. G. E. Belliss and Co., of 
Birmingham. Their engines are of the triple- 
expansion four-cylinder type, the diameters of 
the cylinders being as follows :—High-pressure, 
18fin.; intermediate-pressure, 27}in.; and each 
low-pressure 28in. with a stroke of 18in.; and 
their boilers are of the well-known Yarrow 
straight-tube type. Each vessel has eight of 
these and the steam pressure is 200 lb. per square 
inch. The performance of these boilers was in 
every way successful, abundance of steam being 
generated from start to finish. 

On the official three hours’ trial of the Sword- 
fish the mean power developed was 4570 horses 
with 398°7 revolutions, while on the correspon- 
ding triai of the Spitfire her engines developed 
@ mean of 4506 horses with 398-8 revolutions, the 
mean speed of the two vessels taken over the three hours in 
each case being 27-117 and 27°46 knots respectively. The 
trials were in all respects satisfactory and the boats were 
remarkably free from vibration. 

















TORPEDO DESTROYER SWORDFISH 





PASSENGER ENGINE FOR CAPE GOVERNMENT 
RAILWAYS. 

Ovr supplement illustrates the standard type of engine 
sioned, were completed a few months back by Messrs. Sir now adopted for the heavy passenger traflic of the Cape 
W. G. Armstrong, Whitworth, and Co., of Newcastle-on- Government Railways, as built by Messrs. Sharp, Stewart, 


Tyne. They belong to the somewhat numerous class of and C»., Ltd., Atlas Works, Glasgow. Thess engines have 








having six wheels coupled and the front end carried ona 
four-wheeled sliding bogie of the type adopted for some time 
for these lines, with the side movement controlled by long 
volute springs acting through levers. The boilers of these 
engines are of steel, with copper fire-boxes and brass tubes. 
The frames are of steel plates, and the wheel centres steel 
castings. The slide valves are balanced and 
placed on the top of the cylinders, being worked 
by means of link motion and a rocking shaft gear 





SEARCH LIGHT 





ON TOWER’S STEADY PLATFORM 


been built to the designs of Mr. Michael Stephens, the chief 

locomotive superintendent of the Cape Government Railways, 

Messrs. Gregory and Eyles being the consulting engineers. 
As will be seen, the engine is of the ten-wheeled type, 


of very strong construction. The pistons have 
tail rods working through bushes, and special 
steam-tight sleeves on the front cylinder covers. 
These sleeves are lagged with wood and sheet 
iron. The engines are fitted with a special 
rocking grate for burning native coal. 


The principal dimensiors are: 


Cylinders, diameter. . oa 17in. 
‘s stroke .. us . 26in. 
Diameter of six coupled wheels ..  4ft. 6in. 
” bogie wheels .. .. 2ft. 4jin. 
Wheel base, fixed .. .. .. .. lift. 
+s of bogie ee 
* total .. eo os §620ft. Sin. 
Length of fire-box shell, outside.. sft. 
Boiler barrel, diameter .. .. .. 4ft. 5lin 
9s lepgth F ~- co 108. 10in 
TUE, CERN gk ws oe cw ES 
», diameter ee at hea) eee 


Heating surface, tubes .. .. .. 1015 sy. ft 





* ” fire-hox ea. ha 101 sq. ft. 
= s total .. .. .. 1116 8q. ft. 
Gratearea .. .. os os co WCB eg £6 
Working pressure 160 Ib, per sq. in. 
tons cwt. qr. 
Weight, empty .. .. .. .. .. 41 M 2 
» inworking order .. .. 46 0 0 
» Oncoupled wheels .. .. 34 17 0 


The tenders, as supplied for some time for use 
with these engines, have six wheels, 3ft. lin. 
diameter, and carry 2440 gallons of water, but 
more recently double-bogie tenders have been 
adopted for this class, similar to the tenders used 
with the goods engines, and described on page 
497 and illustrated on page 510 in our issue of 
November 22nd, 1895, but with a larger tank 
capacity, viz., 2600 gallons, and weighing 17} tons 
empty. 

The engines and tenders are fitted with the 
combined automatic and steam brakes, the brake 
blocks on the engine being actuated by the steam 
brake, and those on the tender and train by the 
vacuum. 


THE REORGANISATION OF THE CHINESE NAVY.— 
The Shanghai correspondent of the Times writes, 
under date of March 13th:—Reliable advices from 
Peking state that the Chinese Government has decided 
on the organisation of a new navy, and that orders 
will shortly be placed for the construction of four 
armoured cruisers, two fast cruisers, and several 
to o-destroyers, of English type. Having no 
docks suitable for very large vessels, China’s navy 
will not contain anything heavier than ships of 8 
tons. This movement is attributed to the advice of 
Li Hung Chang and Prince Kung, but it seems almost 
incredible that these statesmen should recommend 
the further crippling of their country’s finances by 
the purchase of warships, especially after their recent 
naval experiences with the Nan Yang fleet. Itshould 
be evident to them and to all those who wish to see 
China’s prosperity, that the existence of an effective 
naval administration and the establishment of 4 
proper system of training, both officers and mep, 
should precede the expenditure of vast sums on ships 
and guns. Chinese official circles, however, look 
upon the question from a different point of view, 
which is too often that of the contract monger. The 
annual levies for naval purposes on_ provincial 
Treasuries are not to be discontinued. On the con- 
trary, they are to be increased. The funds thus 
collected are to be devoted to the purchase of a new 
fleet, towards which object the Empress-Dowager will 
: also contribute from her private funds, Lin Kuo- 
chiang, formerly a vice-admiral in the Pei-yang squadron, has 
been appointed—on the recommendation of Chang Yui-huan—to 
visit America and Germany, with a considerable suite, to inquire 
into naval construction and organisation, 
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COIL CLUTCH—LINDSAY’S PATENT 


Clutch as fitted to Titan 
Fig /. 
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Elevationbf Clutch fitted direct to winding Drum. 
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Lever starting gear for Clutch. 


LINDSAY’S PATENT CLUTCH. 


Ix a description which we gave in our impression of 
March 5th of a Titan crane built by Messrs. Stotherd and 
Pitt, of Bath, we referred to the friction clutch which 
actuates the winch for raising the ‘‘dumper,” and we are 
able to-day to put before our readers drawings of that clutch, 
made by the Coil Clutch and Pulley Company, Limited, 
Slough, to Mr. W. Lindsay's patents. 

Figs. 1, 2, and 3 represent respectively front elevation, 
part sectional, side elevation and plan of the clutch. Bis a 
chilled cast iron cylinder 26in. in diameter, firmly keyed to 
the shaft passing through the drum but not attached to it, 
and having wound, as it were, loosely round its exterior a | 
tapered bar of square sectional steel C, the thicker end of | 
which is made fast to the winding drum. The thin end or 
“tail” terminates in the claw M, Figs. 2 and3. Within 
this claw works one end of a bell-crank lever, the other end 
of which is commanded by a short connecting-rod attached 
to an arm on a collar A sliding on the shaft. This collar is 
under the control of the operator, being moved backwards or 
forwards by a hand lever and suitable simple gearing, Fig. 4. 
When it is in the position shown in the figures the steel coil is 
loose on B, and no power is transmitted to the drum ; when, 
however, the collar is forced forwards and the bell-crank lever G 
moved, the end M is pulled tight, causing the steel coil to 
grip b very firmly, and the hoist is brought into action. 
The grip is very rapid, but not instantaneous, so that no 
shock is transmitted to the engine. On the other hand, the 
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| sure is controlled by a Locke regulator. Shaking grates are used. 
| The steam mains are lin. to 10in. diameter. There are nine 
horizontal engines, two of 225-horse power, with cylinders 2lin. 
by 16in,; six of 150-horse power and one of 35-horse power. Eight 
of the engines drive Siemens and Halske dynamos, two of 150 
kilowatts, and six of 100 kilowatts. The small engine drives a 
30-kilowatt Eddy dynamo. This plant supplies current for 600 
arc lamps, 13,000 incandescent lamps and 32 Sprague electric 
elevators. There are also 36 Eddy motors for driving machinery 
in the different departments. The switchboard is 48ft. long., 9ft. 
high, with four sections for arc, incandescent, display, and power 
current. Besides all this there are blowers, nearly twenty pumps, 
Shone sewage ejectors for the restaurant, &c, 

Collapse of a lake tunnel.—The new water supply tunnel at 
Chicago, extending out under the Jake from 68th-street, caved 
in at the heading in February, and forty-eight men narrowly 
escaped being drowned. The tunnel is 5300ft. long, and was 
designed to connect the 68th-street pumping station by a 7ft. 
tunnel with the bulkhead of the new Hyde Park Tunnel, com- 
pleted several years ago, When the new section of tunnel is 
completed the capacity of the Hyde Park pumping station will be 
increased 15,000,000 gallons a day. At present the daily capacity 
of the 68th-street station is 34,000,000 gallons. When the station 
now being built is completed, it will not be necessary to pump 
water from the old intake one mile from shore, as is now being 
done. When the contractors for the new 7ft. tunnel, extending 


| in the lake two miles, reached a point 5300ft. from shore, they 
| encountered a vein of quicksand, and were compelled to change 


the route of the tunnel. This was several years ago. The line of 
the tunnel was diverged several hundred feet to the south. Even 
in this direction the ground was found to be soft, and it was found 
necessary to reduce the size of the tunnel to 5ft. in diameter. 





clutch lets go at once, as is necessary in this particular case, 
in order that the dumper may drop without restraint. At 
the same time the clutch can be used as a brake by putting 
on only moderate pressure. Of the other features which 
present themselves in the drawing, it should be noticed 
that G, the bell-crank lever, is attached to a boss not on the 
drum, to which the thick end of the coil is made fast, but to 
an independent ring attached to the drum; by bolts E 
passing through slots this ring can be partly revolved in 
relation to the fast end of the coil, and carrying the loose 
end M with it, slightly decrease the internal diameter of the 
coil, and so make up for wear. The pin K serves to steady 
the ring A, and to keep it in position with regard to the 
fulcrum of G. The lugs F are simply provided as means of 
turning the ring D for adjustment. 

The efficiency of this form of clutch is very high, and we 
understand that it is coming into use for the transmission of 
up to 10,000-horse power. In the case before us the load, it 
will be remembered, was over 17 tons, and this was lifted 
by a single rope directly off a drum with a mean radius of 
approximately 17in., making five revolutions a minute, the 
clutch being placed directly on the drum, in order to make the 
release instantaneous. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Steam plant of a store.—The new dry goods store or emporium of 
Siegel and Cooper in New York, is a six-storey building, 198}ft. 
by 465ft. of brick and stone, and has a very complete and extensive 
steam and electric plant. The buckwheat coal is delivered in 
Wagons and dumped into a five-ton hopper connected with a weigh- 
ing scale, and from this hopper the coal is carried by a conveyor 
toa bunker of 250 tons capacity, the conveyor being driven by a 
d -horse power vertical engine. From the bunker a line of rails is 
aid down the boiler-room between the batteries of boilers, and on 
these run steel cars of one ton capacity, the cars having drop sides 
— the coal may be shovelled direct from the car into the 
i Thace, The coal cars are automatically weighed. The ashes are 
ry into the same cars and run to a conveyor, which raises them 

the street level, a chute carrying them into theash carts. There 
190 ten horizontal tubular boilers 64ft. diameter, 18ft. long, with 
7 tubes 3hin. diameter. The flues connect with a steel chimney 

. diameter, 140ft. high. The lower part is encased in brick, 


This decreased the capacity of the new tunnel, and since that time 
it has been necessary to use the old intake and tunnel one mile 
from shore. One of the chief objects in connecting the old tunnel 
with the pumping station by the section now being built was to 
make it possible to abandon the old one-mile intake, as the water 
taken from that crib has been affected by the sewage from the 
shore for several years. The men had been practically fighting 
the lake for ten days. There was formerly a bulkhead made of 
brick in the tunnel used as a sort of safety guard, but when it was 
decided to work around it this was removed, and soon afterwards 
the water began to appear in the tunnel. From then the men 
had been forced to work in water reaching almost to their chests, 
owing to the seepage, which it has been impossible to overcome, 
Nearly all the men were working near the face of the tunnel, which 
is 759ft. from the shaft. They made the descent at one o’clock, 
and were to have quitted work at three o’clock. A quarter of an 
hour before this time they were startled by a deluge of water 
from a point almost immediately over their heads, The superin- 
tendent ordered them to get to the shaft as quickly as ible. 
This the men did, but progress was difficult. e water from the 
lake above eater into the tunnel in a rapidly-increasing volume, 
with a loud roaring noise, The first indication of bad soil was 
found February 9th, in the shape of a pocket of sand and water 
that increased to a 4in. or 5in, stream, On February 19th they 
encountered a black sand with water in it, so the brickwork was 
mn up close to the end of the drift to be ready for a break. 
February 20th there was a drop of 20ft. of the roof, consisting of 
black sand and loam. This was timbered over. When they 
started to mine again, the sand and water began to pourin. The 
point where the break occurred was 759ft. from the intermediate 
tunnel, 4739ft, from the shaft on shore at the Sixty-eighth-street 
pumping station, and 530ft. from the end of the tunnel abandoned 
some years ago, with which they expected toconnect. The tunnel 
has been completed a distance of 3352ft. eastward from the pump- 
ing station, It is intended to go to work immediately to see what 
can be done to repair the damage. It is impossible to tell at this 
moment whether they will be able to shut off the break from the 
top and go on driving the tunnel, The damage, if it results in the 
total loss of the 759ft. of tunnel between the intermediate crib and 
the break, will be between £2800 to £3000, the cost of the work 
done on that section. If this part of the tunnel has to be aban- 
doned, there is only one sure way of building a tunnel that will 
not give such trouble, that is to go down to the rock, which is only 
5ft. or 6ft. lower. The great objection is the increase in expense. 
Boiler tests, —Attention has recently been called to the fact that 
boiler makers, in advertising their boilers, claim impossible rates 
of evaporative efficiency as having been obtained under test. 
Until recent years it has been common to find statements that a 





Which also encloses the exhaust pipe. e chimney draught pres- 








boiler has shown an evaporation of 13 Ib., 14 Ib., or 15 lb, of water 


from and at 212 deg. Fah. per pound of fuel. 


As it is now more 
generally known, however, that the practical maximum is about 
124 lb. of water per pound of anthracite, or 134 lb. of water per 
pound of bituminous coal, these higher rates are less frequently 
claimed, and the engineer looks upon them not as evidences of a 
remarkably good boiler, but as evidences of faulty or improper 


methods of test, leaky or priming boilers, &c. In two recent 
cases an evaporation of 14°668 lb, and 13-968 lb, of water per pound 
of coal have been claimed, but as tests made by other experimenters 
on this latter boiler showed only 11°14 1b. to 11°98 lb., the 13-968 lb. 
is looked upon as showing some carelessness or mistake in the test 
on the records. This high figure would mean an efficiency of 
85°86 per cent., leaving 14:14 per cent. for the total of all loss of 
heat in the chimney gases, by radiation, lors of coal through the 
grates, moisture in the coal, &c. A calculation of the heating 
efficiency of the coal shows a loss of 13°01 per cent. in the furnace 
gases, leaving only 1°11 per cent. for all other losses, which would 
be impossible. In fact, the figures given for one of the tests would 
show an efficiency of 106°4 per cent. instead of 85°86 per cent. 
The moral of this, as stated by an authority, is, ‘‘ When you 
publish the result of boiler test always keep probability in view.” 
American locomotives for China.—The Baldwin Locomotive Works 
are building twelve engines for the North China Railway. Of 
these four have four-coupled wheels and a four-wheel leading 
truck or bogie, four have six-coupled wheels and a two-wheel 
leading truck, and four are six-wheel all coupled tank, switching, 
or shunting engines. — are of standard gauge, and will burn 
bituminous coal, The leading dimensions are as follows :— 


Eight-wheel Four-coupled Engines. 
Cylinders a ee ee ee ee 


os 19 x 24in. 
Driving wheels .. 7ft. 





Boiler, diameter... .. .. «« 5ft. 
Fire-box, radial stay.. .. .. .. 7 x 3hft. 
Tubes, 228, 2in. diameter, length 12ft. 
Boiler pressure .. .. .. a 180 Ib. 
Heating surface, tubes .. 1470 sq. ft. 
ro - fire-box 66s ee se) tip ot Eee 
* a ee ee ee ee 
A eee ee eee | 
Total wheel-base.. .. .. .. «. 23ft. 2in. 
Weight on driving wheels .. 71,000 Ib. 
Total weight A ae a ee 116,000 Ib. 
Tender, six-wheel, capacity of tank . 4800 gallons 


Mogul Sizx-coupled Engines. 
Cylinders 


rae Geo 19 x 24in. 
Driving wheels, diameter 5ft. 





Boiler, diameter. . 2 5ft. 
Fire-box eT a ee a ae a a 
Tubes, 238, 2in. diameter, length da; aa ted | omen 
trl) oporecd vid a ee eee 180 Ib. 
Heating surface, tubes .. 1470 sq. ft. 
te “ fire-box + 0 0s 66. oa ae 
” ” er renee 
Driving wheel-base .. ee ee 
Total wheel-base.. .. .. 23ft. 3in. 
Weight on driving wheels 107,000 Ib. 
Total weight fe 129,000 Ib. 


Tender, six-wheel, capacity of tank |. : 4800 gallons 


Tank Engine: 

Cylinders oe 16 X 24in. 
Driving wheels .. 4ft. 2in. 
Boiler, diameter. . 4ft. 2in. 
Fire-box msl Nees bre a. pret — ae 6ft. x 2ft. Win. 
Tubes, 146, 2in. diameter, length 1lft. 3in 
Boiler pressure .. .. .. .. 180 Ib. 
Heating surface, tubes .. 8538 sq. ft 

.” ” fire-box 81 sq. ft 

na $s total 934 sq. ft. 
Wheel-base ..  .. _* Oft. 
.. . a re ae ee ee ee 
Capacity of twosidetanks .. .. .. .. .. «. 2000gallons 


Heavy locomotives.—In a recent letter the dimensions were given 
of some monster bank engines on the Northern Pacific Railroad, 
but these have been exceeded in driving-wheel loads by some new 
goods engines for the same road. The bank engines have eight 
driving wheels and four bogie wheels, weighing 186,0001b., with 
150,000 Ib, on the drivers; or 15,750 lb. per driving wheel. The 
goods engines have six driving wheels and four bogie wheels, weigh- 
ing 172,000 lb., with 126,000 1b. on the driving wheels, or 21,000 ib. 
per wheel. The goods engines are two-cylinder compounds, fitted 
with the Schenectady intercepting valve. The general dimensions 
are as follows :— 


Gauge 4ft. &4in. 
eee Bituminous cecal 
Cylinders, diameter « «s eo co 28m. and Sein. 
Cyttnders, stroke... «2. «cs «« «« os Se 

Driving wheels, six 5ft. 3in. 

Bogie wheels, four 2ft. 6in. 

Driving axle journals .. 9in. x llin. 
Wheel-base, driving .. .. . 14ft. 10in. 
Wheel-base, total engine .. 25ft. 1lin. 


£2ft. Odin. 

2hin. x 20in. and 2hin. x 23in. 
3in. x 20in. and 3in. x 23in. 
Allen balanced 


Wheel-base, engine and tender 
Exhaust ports 
Slide valves 


eo ke em 2 

Lap of valves, outside... .. .. .. .. Ij,and llin. 
Clearance of valves, inside .. .. .. jin. 

Boiler diameter x oak Sea 5ft. 10in. 

Boiler pressure .. .. .. 200 Ib. 

Boiler and fire-box plates .. jiin. to din. 
i. ae ee loft. x 3ft. 5in. 
Fire-box radial stays .. ljin. 


Tubes, 378; charcoal iron; diameter .. 2in. 
Tubes, length... .. .. oc cs co 108%. Ga. 
Heating surface tubes.. .. .. .. .. 2655 square feet. 
Heating surface, four water tubes of fire- 

2. eee 
Heating surface, fire-box .. 

Heating surface, total. . 


82 square feet 
208 square feet 
2895 square feet 


NONE og cn ww ue 34} square feet. 
Exhaust nozzles,diameter.. .. .. .. 54in., 5fin., and 5jin. 
Smokestack, diameter at throat .. .. Il4in. 

Smokestack, diameterattop .. .. .. 18in. 

Smokestack, height of top from rail 14ft. 104in. 

Tender, wheels dae ahead 2ft. 9in. 

Tender, weight 37,800 Ib. 

CORR .. oe os 18,000 Ib. 

Water 4350 gallons. 


Stripping a reservoir site—At the new reservoir for the water 
supply cf Boston, great care and money are being expended in 
thoroughly clearing and stripping all the land which will be under 
water, so as to avoid the possible pollution of water in the storage 
reservoir by the decay of organic matter, which would be likely to 
impart an unpleasant taste to the water. All vegetable matter is 
therefore cleared away aud all surface soil removed. This method 
of treating a storage reservoir has been adopted on the Boston 
water supply system since 1881. There were complaints against the 
water in 1880, and the water was drawn off from reservoirs No, 2 and 
No, 3, and the ground was stripped. Nos, 4 and 6 were afterwards 
stripped, before being put in service. In the new reservoir, No. 5, 
the minimum depth of water will be Sit. Shallow bays are 
either excavated to full depth or filled up with the excavated 
material to a height of 2ft. or 3ft. above the high-water line, the 
bank being then sloped to a grade of 3 to 1 and covered with about 
2ft. of gravel. The work consists in general of stripping off all 
the surface soil, stumps, roots, and other organic matter below the 
contour of the 8ft. water line. The amount to be removed is about 
4,000,000 cubic yards. Trees are cut down, and the stumps are 

ulled by stump pullers, or blown out by dynamite if very large. 
The removal of the soil is done by hand digging, the material being 
hauled away by wagons and teams, or by narrow-gauge dump 
cars. These cars are hauled up from the excavations by cables and 





hoisting engines, and then taken to the dumping point by horses 
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or locomotives. The muck and swamps, if shallow, are excavated 
entirely, right down to the underlying stratum of clean material. 
Nearly half of the work is done by teams, and the work is pro- 
gressing at the rate of about 300, to 325,000 cubic yards per 
month. The loam averages 12in. thick on the upland, and lft. to 
10ft. thick on the meadows or bottom land. The muck excava- 
tions look almost like the excavations of manure heaps, the stuff 
giving off so much steam. It is a thick, peaty, wet stuff, very 
light to handle, and when dried out is very light. At one spot 
there is a pocket of liquid mud, containing about 1,000,000 cubic 

ards. The Water Board did not wish pumps to be used in 

andling this stuff, fearing that it would result in fouling the 
water, as it is proposed to partly fill the reservoir this winter. 
A dredge was therefore tried, but did not work well, and 
eventually the contractors were authorised to use a hydraulic 
suction dredge. The mud pocket is about 20ft. deep, but it will 
be taken out to a depth of only 10ft., as the proportion of organic 
matter decreases very rapidly Laow the surface, so that it will not 
be reasonable to incur the expense of removing it to a greater 
depth. At the surface the stuff has about 75 per cent. of organic 
matter, while at a depth of 10ft. it has only 5 per cent, The 
appearance of the surface after the stri ping has been done is 
very singular, being a bare, hard land, plentifully sprinkled with 
stones and boulders, while a few years ago none | farms occupied 
this site. 

Sand blast for removing paint.—Experiments on removing old 
paint, rust, and scale from ironwork by the Tilghman sand-blast 
process have been made at the Brooklyn Navy-yard, on the United 
States cruiser Atlanta, The apparatus consisted of a Blake direct- 
acting air compressor, which furnished air at a gauge pressure of 
15 1b. per square inch, a small air tank or receiver, a sand tank, 
containing a hopper which delivered the sand to a nozzle in which 
the air came in contact with it, insuring a thorough mixture of 
sand and air, a 2in. rubber hose about 30ft. long, and a delivery 
nozzle with opening about din. diameter. A portion of the steel 
hull of the vessel was marked off into spaces 5ft. square, and the 
blast was applied by a workman who held the nozzle from 4in. 
to 6in. from the surface. The hull appeared to have 
been originally well painted with a coat of red lead, and one 
or two coats of a dark coloured paint which had been abraded in 
spots showing the red surface beneath. Several workmen were 
engaged in scraping the paint on other portions of the hull by 
means of ordinary scrapers, which removed entirely the outer 
coatings of paint, but only partially removed the red lead. The 
surface of the steel was somewhat scarred and pitted, and it 
was not possible for the ordinary scraping tool to reach the 
bottom of the numerous depressions. When the sand blast 
was applied, however, not only were the outer coatings removed, 
but every trace of the red lead also, and likewise the black 
oxide on the surface of the steel, even to the bottom of the deepest 
pittings, exposing the clean gray metallic colourof thesteel. The 
degree of perfection of the work seemed to depend upon the skill 
of the workman. When he was careful to keep the blast long 
enough on every portion of the surface, it was made of a uniform 
colour throughout, but if in order to do more rapid work he 
moved the blast nozzle too rapidly, or was not careful to go 
thoroughly over every portion, the surface would show dark spots, 
due to the imperfect removal of the black oxide of iron. If he 
held the nozzle at an angle to the surface the sand would not strike 
the bottom of the pittings, which would appear as small black 
spots. The speed of the work was somewhat variable, three 
squares of twenty-five square feet each being cleansed, respec- 
tively, in sixteen, twenty, and nineteen minutes, including a few 
short stoppages during each period, required for adjusting the 
flow of sand or for refilling the sand hoppers. Two kinds of sand 
were used, one a white sand with many black specks, having the 
appearance of crushed granite, and the other a brown building 
sand. The latter was more uniform in grain, and in general finer 
than the former, and appeared to be capable of doing more rapid 
work. About a barrel of sand was used during the hour occupied 
by the test. The sand was not saved, but was allowed to fall to 
the bottom of the dock, a considerable portion being blown into 
the atmosphere in the shape of dust, though in practice the greater 
portion of the sand might be saved and used over again. Ina 
test on the columns of the 155th-street viaduct the work progressed 
at the rate of about 1 square foot in two minutes. 

Water supply of Philadelphia.—The city of Philadelphia is in 
trouble with its water supply, and the municipal government shows 
no desire to effect any improvement. In 1896, the Chief of the 
Water Bureau, Mr. Trautwine, asked for £567,000 for makin 
extensions and improvements to the works, of which sum £364,000 
was for additional pumps and supply mains. Not a dollar was 
granted by the Council for these purposes, but necessary sums 
were provided for repairing reservoirs practically useless through 
faulty construction. The Council has now again refused to make 
appropriations for extensions, so that 1897 will also go by without 
any of the ordinary extensions necessary to keep up the efficiency 
of alarge waterworks system. But while appropriations are refused 
for needed enlargements of the system, no authority is given for 
the curtailment of waste, which has increased to such an extent that 
the daily per capita consumption in Philadelphia is 235 gallons. 
Not a meter can be bought for placing on domestic services, and 
the authority to buy meters for other services is of little use, since 
the consent of the consumers must be obtained before meters can 
be placed. The city has long been in need of a purer supply, but 
little or no real progress has been made in obtaining it. The 
Council has appropriated £600,000 for a filtration plant, but it is 
a general and not a specific appropriation, while the Courts must 
yet decide whether the bonds can be legally issued. It has been 
urged that practical studies of filtration should be at once in- 
augurated, to learn what kind of works are most suited to local con- 
ditions, and an unsuccessful attempt has been made, but failed, to 
secure 250,000 dols. for the construction of a good-sized plant at one 
of the several pumping stations; a plant with a capacity of several 
million gallons, operated as any other filter plant is, and really ex- 
perimental only in the sense that instead of building works for the 
whole supply at once, a smaller plant would be installed first, in 
order to secure and profit by experience for the balance of the 
work, Yet even thishas been impossible. The practical relation 
between filtering and metering the supply is well shown by Mr. 
Trautwine, in a recent report, as follows:—Assuming the expense 
of a filter plant at £3000 per 1,000,000 gallons for construction and 
12s. 6d. yearly for operation, the cost of filtration works to handle 
the supply actually furnished in 1896 is £705,000 for construction 
and £51,465 for operation. If the —— were reduced by 
meters from the present per capita rate of 235 gallons per day, to 
even 120 gallons—which latter in many cities would be considered 
criminal waste—the cost of both construction and operation would 
be reduced practically one-half. If the present increase in rate 
of consumption goes on until 1910, Philadelphia will be using 450 
gallons per capita. The estimated cost of a filter plant to handle this 
amount of water is £1,350,000, with £98,550 per year for operation. 
All the above estimates are exclusive of land for the filter plant, 
and also of interest and sinking fund on the investment. 

Compressed air locomotive.—Tramcars operated by compressed 
air are now in regular service on some of the crosstown lines in 
New York, and the elevated railway authorities will soon experi- 
ment with a compressed air locomotive of the Hardie system on 
the Sixth Avenue Line. In length, weight, and general appear- 
ance, the new engine closely resembles the steam locomotives now 
in service on the elevated lines, but there is no smokestack, and 
the cylinders are in the rear of the drivers instead of in front. 
But the most radical departure from precedent does not show from 
the outside. A number of tanks or flasks, which contain com- 
pressed air, are substituted for the steam boiler. The former 
occupy the same place and space as the latter, but are completely 
hidden by a suitable sheet-iron covering. There are thirty-six of 
these flasks, which are Mannesman tubes, each 15}ft. long and Qin. 
in diameter. The steel of which they are composed is about 








fsin. thick, Although the highest pressure which they wili be 
called upon to withstand is 2000 lb. to the square inch, 
they have all been tested up to twice that pressure with- 
out developing a defect. Keducing valves will give a cylinder 
ressure of 150 1lb., which is the same as in the steam 
ocomotives. The combined capacity of the thirty-six reser- 
voirs is 200 cubic feet, but the air contained therein when 
they are charged up to the limit will expand, when freed again, to 
136 times that volume ; and its weight, entirely aside from the 
vessels which hold it, is estimated at about one ton. The flasks 
are all in communication with each other, so that the pressure de- 
creases—-or increases—uniformly in them, precisely as if there was 
but one reservoir. The connection between them is made b 
means of twelve pipes, each of which has three branches. Eac 
branch is securely attached to the pointed front end of one of the 
flasks, and the main pipe discharges into a hole in the side of an 
upright passage or header. There are six holes on each side 
of the header. The seventh hole, at the bottom, affords 
an outlet — through another pipe, of course—to the cylinder. 
It is estimated that the engine will develope rather more power 
than the steam engines now hauling trains on the elevated roads, 
because it has larger cylinders, Their diameter is 13}in., and the 
length of stroke is 20in.; while the corresponding dimensions on 
the old locomotives are 12in. and 16in. Even under unfavourable 
conditions of load and weather it is expected that the 
new engine will take a five-car train up the Sixth-avenue road to 
Fifty-eighth-street and back again, a distance of eleven miles, with 
one charge of air. The storage capacity of the tanks on the tram- 
cars in One-hundred-and-twenty-fifth-street is only about one- 
fourth that of the elevated-road motor ; but each of those cars has 
not only its own reservoir, but its own engine, under the floor, and 
is not hauled by a separate machine. The tramcars run about 
fifteen or sixteen miles without renewing their supply of air. The 
elevated railway motor will, it is estimated, have fully 300 lb. left 
on hand at the end of a round trip. In an emergency, however, 
the engine can run a short distance with only 601b, pressure, A 
re-heater is provided. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THERE was but a poor attendance on ’Change at Birmingham this 
—Thursday—afternoon. Many of the members are absent from 
town on their Easter holidays, and most of the operatives are 
playing for the week. 

When work is resumed, the engineers and machinists have orders 
to keep them busy for some time. The former have of late been 
running full time, and extra orders have been submitted for steam 
pumps, while the electrical engineers have been working night and 
day, and additional orders are still coming forward. 

Pig iron prices are slightly easier. Staffordshire cinder pig is 
38s. to 393.; part-mine, 45s, to 47s, 6d.; and all-mine, 523. 6d. to 
55s. Northampton forge is 42s. to 433.; Derbyshire and North 
Staffordshire, 44s. to 45s.; and Lincolnshire, 45s. 

Finished iron prices are quoted at recent levels, The black 
sheet trade is still suffering from over-production, and there is 
talk of more mills being either put to stand or placed on short 
time. Singles are about £6, doubles £6 5s. to £6 7s. 6d., and 
lattens £7 10s. 

Marked bars are firm at £7 103., and merchant qualities are 
steady at £6 10s. to £6 123. 6d. Common unmarked bars are still 
quoted £6 to £6 5s., but sales have been made at £5 17s. 6d., and 
even as low as £5 15ds., indeed £5 15s, is the general price of the 
Shropshire houses. Other finished iron prices are, tube strip, 
£5 12s, 6d. to £5 15s.; hoop iron, £6 10s.; angles, £6 to £6 5s.; 
st sheets, £9 10s. to £10; galvanised sheets, £9 10s, to 
= 7 . for 24-gauge f.o.b, at Liverpool ; and nail rod, £6 103. to 

S. 

The steel works are well supplied with orders, and there is every 
indication of an expanding trade, though to some extent at the 
expense of the iron trade. Steel sheets are £7 2s, 6d. and up- 
wards, cold-rolled qualities realising £10 103, Angles and girders 
are £6 for large sizes, and 15s, extra for small sections. Bars are 
£6 5s. to £6 103. Siemens billets are £5 to £53. 5s., and blooms 
and billets of Bessemer make remain at £4 15s. per ton. Tin- 
plates are 10s. 34. for I.C, coke, and tin sheets are £23 for char- 
coal and £21 for coke. 

The result of the ballot just taken in the iron-plate trade for 
the enforcement of the resolution favouring the adoption of a new 
price-list and an advance of 10 per cent. on the present prices has 
resulted in more than 90 per cent. of the voters voting ‘‘ Yes,” 
The annual conference, held in Wolverhampton on Monday, con- 
sisting of delegates representing 700 members of the society, 
decided to issue notices at an early date to the employers request- 
ing them to adopt the resolution upon which the ballot has been 
taken. This course was decided upon after an official communica- 
tion received by the general secretary from the employers’ meeting 
of April 8th at Birmingham had been read, stating that an inter- 
view was to be arranged between the trade and Mr. E. J. Smith 
at an early date, with a view to adopting the alliance for the trade. 
This communication was gladly received by the conference, and 
the hope expressed that it might be adopted at once, 

On Sunday morning last a largely attended open-air meeting of 
miners was held at Old Hill, Mr. Benjamin Bennett presiding, to 
discuss the new Explosives Order. Mr. Winwood (agent), while 
admitting that the order would certainly prove most beneficial in 
such districts as South Wales, Northumberland, and Durham, 
where dangerous gases and coal dust had caused the death of 
many miners, said that the mines in the Black Country were com- 
paratively free from those dangers, and he failed to see the neces- 
sity for applying the order to that district. Whilst the coal dust 
from other districts had been found by mining experts to be ver 
explosive, that from the Cannock Chase portion of the Blac’ 
Country had been discovered to be void of those elements so 
dangerous to human life. A resolution was unanimously 
requesting the Home Secretary to withdraw the new Explosives 
Order from application to the Black Country district. 

Mining operations on the part of the Earl of Dudley, who is 
owner of the manor, at Quarry Bank, one of the small Black 
Country towns, near to Brierley Hill, just now, it is said, threaten 
something like the destruction of the entire village, which has a 
population of about 7000. About three years ago Lord Dudley, 
who has several collieries, as well as the celebrated Round Oak 
Ironworks, within an easy distance of each other, opened No. 32 pit. 
The workings are on an eminence overlooking the village. The coal 
is ten yards thick, and lies not more than fifty yards from the sur- 
face. About one hundred men are employed, and the great bulk 
of the output—between 2000 and 3000 tons a week—is consumed at 
his lordship’s Round Oak works. Owing to the angle at which the 
mineral lies precluding the possibility of working the colliery on 
the ridge-and-pillar system, the works are driven out to their full 
distance, and the coal is first got out from the furthermost 
extremity, and the roof left to fall in behind the workmen as they 
proceed to work backwards towards the pit bottom. When the 
surface sinks, in consequence of the removal of support, great 
danger is occasioned to house property in the neighbourhood, and 
at a time it is estimated that property to the value of 
£10,000 is menaced, and the occupants have received notice that 
their tenements are unsafe. Some time ago Lord Dudley offered 
to abandon the mine, if the townspeople cared to buy, at £4000 ; 
but nothing came of the scheme, and working has been resumed. 
Petitions are being promoted to the Earl imploring him to forego 
his right to get the coal, and the occasion of the Diamond Jubilee 
is being as a lever for influencing his lordship, In the past 











Brierley Hill, Brockmoor, Pensnett, Netherton, Dudley Wood, and 
other Black Country towns have suffered severely from minin 
operations ; but what his lordship will do in the present instance 
no one knows, 

The twenty-seventh annual meeting of the North Staffordshire 
Coal and Ironstone Workers’ Permanent Relief Society was held 
on Monday at Stoke-on-Trent. The report henel that the 
membership stood at the end of last year at 8473, being the largest 
since the formation of the society, and an increase of 2472 upon 
the year. The benefit fund capital, standing at £17,377, showed a 
gain of £1240 in the twelve months. Tho ‘bishop of Shrewsbu 
who presided, appealed to all miners in the district who were out. 
side the society to become members. 

The Birmingham Tramways Company had a crisis which broke 
out at the extremely awkward time of Monday morning, but 
which was happily over by noon. It arose from the dismissal of 
a couple of trade union leaders, and the company’s men believed 
that the true cause of their leaders’ dismissal was their prominence 
in claiming the redress of grievances. The men therefore struck 
work, but were induced to return to their posts, by the company 
promising an inquiry into the case of the dismissed hands, at 
which both employers and employed should be represented, 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 


Manchester.—Although any results likely to follow the actual 
outbreak of war in the East had no doubt to a very considerable 
extent been previously discounted, the events of the past week 
have necessarily tended only to stil! further depress the general 
trade outlook. ‘‘ Bear” operators have, as usual, taken advantage 
of the situation to force down prices, but except a rather heavy 
drop in Middlesbrough iron, the giving way has perhaps been less 
than might have been anticipated. The position for the most part 
is, however, just now one of waiting ; although it is impossible, of 
course, to foresee what further complications may ensue, it is only 
in very isolated cases that there is a disposition to take any really 
despondent view as to the prospects of the future. Makers and 
manufacturers in this district are maine | in a position to hold on, 
and for the time being they are making practically no really 
material move in their quoted prices, what giving way there is 
being chietly on speculative accounts. 

The Manchester iron market on Tuesday bro! 
a moderate attendance, and an almost complete absence of business 
of any moment stirring was the report generally. Except where 
buyers had some pressing requirements to cover, there was a dis- 
position to hold back altogether from placing out further orders at 

resent ; the weak, disorganised condition of the market, and the 
eeling of uncertainty as to further foreign complications, for the 
most part restricting operations to the narrowest possible limits, 
Here and there what may be termed ‘‘sporting” inquiries were 
forward by speculative merchants ; but there was practically 
ittle or nothing doing in the way of legitimate business to 
afford any real test of prices, either in raw or manufactured 
material. In pig iron, however, business would only have been 
practicable at a considerable reduction upon last week's 
quotations. Local and district makers were nominally 
quoting late rates, but they were quite out of the market, 
whilst merchants, although prepared to take considerably under 
these figures, were unable to secure business of any weight. In 
outside brands all sorts of figures were quoted, but there was little 
or nothing doing to really establish a market price. There were 
some sellers of Eglinton and Glengarnock at about 48s, 3d. to 
48s, 9d. net, delivered Manchester Docks, and Middlesbrough 
iron could be bought at about 48s. to 483. 6d. net, delivered by rail 
Manchester, although makers were not quotivg within ls. of these 
figures, 

The position as regards finished iron shows no material change ; 
makers do not quote under £5 17s, 6d. for Lancashire and £6 23. 6d. 
to £6 5s. for North Staffordshire bars, but they are not booking 
new business at these figures, and merchants here and there are 
prepared to sell at 2s, 6d. per ton less. Sheets average about £7 
to £7 5s., and list rates for hoops remain at £6 10s. for random to 
£6 15s, for special cut lengths, delivered Manchester district, and 
23. 6d. less for shipment, 

In the steel trade business is slow, with a weaker tone, if any- 
thing, in prices. Hematites do not average more than 583. 6d. to 
593., less 24; local made steel billets, £4 103. net cash ; bars, 
£6 23, 6d. to £6 5s.; and boiler plates obtainable at about £6 5s, 
to £6 7s, 6d., delivered Manchester district. 

Engineering establishments throughout this district generally 
resumed work after the holidays fairly well supplied with orders, 
and this is especially the case in all the machine tool making 
branches of industry, the principal firms having orders which will 
keep them well engaged for some time ahead, and new work still 
comes forward very steadily ; stationary engine builders, boiler 
makers, locomotive builders, and the general engineering trades 
are also mostly well engaged, some of the leading establishments 
having work in hand which will keep them busy over the remainder 
of the year. The returns of the es union societies also continue 
satisfactory as regards the number of {members on out-of-work 
support, The Amalgamated Society of Engineers has in the 
Manchester district only 2} per cent. on benefit, and these are for 
the most part thrown on the books as a result of the temporary 
depression amongst textile machinists, whilst throughout the 
Society there are only 3} per cent. of the total membership in 
receipt of support. 

As anticipated last week, the holidays have passed over without 
any settlement being arrived at in connection with the serious 
wages dispute in the Oldham district, and although various rumours 
are afloat as to some possible move which may bring about a 
resumption of operations, no definite step has yet been taken on 
either side likely to bring about so desirable a result. 

The recent wages demands in this district, and the perhaps 
still more serious question affecting machine labour now so promi- 
nently occupying attention, have forced upon the engineering trades 
employers in the neighbourhood of Manchester the necessity 
for some stronger organisation in the masters’ interest than has 
hitherto existed. For many years the Manchester branch of the 
Iron Trades Employers’ Association has formed practically the head- 
quarters of the above organisation, but has not always been able 
to secure that united and energetic action that many of the leading 
engineering establishments have thought desirable in connection 
with labour and wages questions that have arisen, As a con- 
sequence efforts have been put forward during the last few months 
with a view of strengthening the position of the employers in the 
district, and a re-organisation of the local branch of the Iron 
Trades Employers’ Association has been carried out, which has 
resulted in the leading engineering firms in the immediate district of 
Manchester forming themselves into what is really a new association, 
which itjis intended shall be in a position to act more vigorously, a8 
occasion may arise, than has been found possiblein the past. This 
new organisation, which has been formed under the title of the Man- 
chester District Engineering Trades Employers’ Association, although 
still acting with the general Iron Trades pee menos Association 1s 

ractically a new and independent organisation, and, as I stated 
fast week, has been federated with the Employers’ Federation of 
Engineering Associations. This new association includes not only 
members of the Manchester branch of the Iron Trade Employers 
Association, but has neg oe within its ranks a number of import- 
ant engineering firms in the district who had previously stood aloof, 
and is practically an outcome of the several meetings convened 
towards the close of last year in connection with the demand put 
forward by the men for an advance in wages of 2s. per week, 
which engineering firms throughout the district, whether members 
af the Association or not, were invited to attend. From all I hear, 
the new organisation promises to be thoroughly representative, 
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and there are at its head several well-known names in the engineer- 
ing trades who are a sufficient guarantee that it will not be lacking 
in an energetic policy whenever it may be called into action upon 
questions affecting the interests of the employers, 

In connection with the engineering dispute, at present confined 
ractically to the North of England, upon the question of the 
employment of labour upon machine tools, there would seem to be 
a probability of a rupture _between the Amalgamated Society of 
Engineers and the Machine Workers’ Society, whose head- 
quarters are in Manchester, the letter which Mr. Arrandale, 
secretary of the last-named organisation, wrote last week to the 
Employers’ Federation having called"'forth some very strong 
criticism from Mr. Barnes, the general secretary of the Ama’ga- 
mated Society of Engineers. It is only natural that the Machine 
Workers’ Society should feel epee | interested in the question 
now being discussed with regard to the class of labour to be em- 
ployed on machine tools, but evidently the Amalgamated Society 
of Engineers consider that they are the only organisation that has 
any right to be consulted with regard to any arrangements that 
are to be come to. The opinion of employers in this district upon 
the matter is, however, that they consider Mr. Arrandale, as repre- 
senting the Machine Workers’ Society, has very properly inter- 
yened, and that practically the question affects the members of 
his organisation perhaps more than any other. Certainly it would 
seem incomprehensible, considering the issues that are raised on 
this important question, that the Machine Workers’ Society should 
not at any rate, be recognised as being on an equal footing with 
the Amalgamated Society of Engineers in discussing the matter 
from the workmen’s point of view. 

At the last meeting of the Manchester Geological Society, Mr. 
R. Sutcliffe read an interesting paper dealing with the middle 
measures of the Yorkshire coalfield, in the course of which he 
said that at present all the thin seams above the Barnsley bed were 
much neglected, but no doubt a time would come when they would 
all be turned to good account, and the shafts sunk through them 
to the thick coal would greatly contribute to their extraction when 
required. There were also a number of thinner seams from 6in. to 
18in. thick, in addition to those above, which could be worked 
when wanted, and they had not to wait for the wane of our great 
industry to prove the practicability of getting these thinner seams, 
because they had = been worked down to 6in. thick, when 
the exceptional value of the coal, such as good cannel, was 
sufficient to cover the expense, and they were every day working it 
down to lft. thick, It only required the price of coal to go up a 
few shillings per ton to enable the thinnest seam to be worked. 
Neither was the increased temperature in the deep mines likely to 
be a great obstacle to the Lrpey J of thin seams, because it was 
more than probable they would all be got by coal-cutting machines, 
worked by compressed air, the discharge of which in large volumes 
would considerably lower the temperature at the faces, Even if 
there were no such machines used it would not be found impossible 
to convey compressed air to the working faces to lower the tempera- 
ture there ; and it might be found to be a point of economy to do 
so, instead of ventilating as now. Nearly all the seams found 
at Barnsley were represented in the northern portion of 
the field; but yet the measures containing them seemed as 
a whole to diminish northwards, Those between the Whin- 
moor and Woodmoor coals in the Barnsley district amounted 
to about 557 yards, and they thinned down to about 440 yards at 
Castleford. In the discussion which followed, Mr. Dickinson said 
Mr. Sutcliffe’s remarks as to the introduction of coal-getting 
machinery and the utilisation of the compressed air for ventilation 
and other purposes were of special interest ; these were important 
questions for colliery owners to consider, and no doubt some such 
means as Mr, Sutcliffe referred to would be resorted to. 

In the coal trade a fairly steady tone is reported, the holiday 
stoppages of the pits, which in most cases have extended 
from Thursday in last week until Tuesday in this, having caused 
some accumulation of orders, which are keeping pits fully going, 
with hereand there stocks being filled up to meet any pressing require- 
ments of customers. In the better qualities of round coal the con- 
tinued cold, wet weather has kept up a more than average demand 
for house-fire purposes, and although in the open market there is 
some pressure to sell from outside districts at slightly under late 
rates, generally quoted prices are being fairly well maintained. 
Steam and forge coals meet with a fair demand, but are not more 
than wee | at late rates, ordinary qualities averaging 5s. 9d. to 
63. 3d. at the pitmouth, In gas coals one or two small contracts 
have been placed, upon which, itis reported, slightadvances over last 
year’s prices have been got. With regard to locomotive fuel, I hear 
thatonelargerailway company is making a determined effort to force 
down prices, even below last year’s rates, but whether this will be 
successful or not remains to be seen. In engine fuel the better 
sorts are moving away rapidly, and, with supplies not at all too 
plentiful, prices are strong at the full quoted rates. The inferior 
descriptions are still rather a drag, and obtainable at very low 
figures, At the pitmouth the better qualities of slack range from 
4s, 3d. to 4s, 9d., with common sorts readily obtainable at about 
8s, to 33, 6d. per ton. 

_ For shipment a moderate business is being put through, but it 
is exceptional where ordinary steam coal is fetching more than 
7s, 6d. to 7s, 9d., delivered Mersey ports. 


Barrow, — Business has naturally been somewhat neglected 
during the holiday week, but nothing has occurred which is in 
any sense likely to disturb the firm position held for some time 
past by makers of iron, A good business is still offering for parcels 
of mixed Bessemer numbers, net, f.o.b., and makers maintain 
their old rates of 50s. to 51s. per ton, and especially in the instance 
of best brands these prices are easily obtained. There is still a 
good disposition on the part of consumers of pig iron to make 
large forward purchases, and this is particularly the case with 
steel makers. Stocks of pig iron were further reduced last week 
by 4041 tons, leaving 276,181 tons in stock, or 19,765 tons less than 
at the beginning of the year. There are thirty-seven furnaces in 
op as compared with thirty-nine in the corresponding week of 
ast year, 

Tron ore is in steady demand, and native qualities still enjoy a 
brisk market. Average descriptions are selling at 10s. 6d. to 11s, 
per ton, net at mines. Best picked samples for use in annealing 
furnaces, &c., are quoted at 13s, 6d. to 14s. per ton, while Spanish 
ores of good average quality are now quoted at 14s. 6d., net at 
West Coast ports, 

The steel trade shows much life all round, and makers are still 
Well off for orders for all classes of heavy descriptions. Makers 
report a brisk inquiry for heavy rails, but not much demand for 
light or colliery sections, Prices remain unchanged at £4 123. 6d. 
for heavy sections, net, f.o.b, There is a fair inquiry for ship- 
building material of all classes, and in this district the plate mills 
and the steel foundries are very busy. The trade doing in billets, 
Boope, merchant qualities, &c., is very steady, and likely to remain 
0 


Shipbuilding and marine engineering remain two of the depart- 
ments in connection with the trade of this district which evidence 
& probability of early quietness, as no new orders are coming to 

and, There are two causes for this—in the first place, the 
demand is quiet for new tonnage, and, in the second place, the 
new works at Barrow are in a transition state, in view of the 
change of ownership at the end of June next. This transfer, how- 
ever, will probably lead to a marked increase of business in the 
long run, 

Coal is 7, and prices remain low. Coke finds a steady 
market, and the consumption has increased. 

8 Shipping returns for last week show 4285 tons of pig iron and 
585 tons of steel exported from West Coast ports, as compared 
with 9189 tons of ig iron and 14,694 tons of steel in the corre- 
sponding week of last year, a decrease of 4904 tons of pig iron and 
109 tons of steel. The total for the year so far is 121,697 tons of 
Pig iron and 134,307 tons of steel, as compared with 96,661 tons of 
Pig iron and 131,249 tons of steel in the coresponding period of 





1 ene an increase of 25,036 tons of pig iron and 3058 tons of 
steel, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

In the South Yorkshire district the collieries were set down for 
the Easter holidays on Thursday, the 15th inst., and continued 
closed until the 21st. Previous to the stoppag ed d was 
exceptionally h avy, and the four days’ lay will bave an appre- 
ciable effect upon business, the tendency fae towards more firm- 
ness in dealings in the open market. The accumulations made 
before the holidays have been completely disposed of, and there 
are now practically no stocks on hand. Work is very plentiful, 
although the men are complaining of the low wages they receive— 
a condition of affairs which cannot improve while coal values con- 
tinue at their present level and labour is so abundant. The pits, 
indeed, are overcrowded with hands. The sharp frosty nights and 
dull rainy days gave the house-coal pits a fillip; but warmer 
weather has now set in, and the consumption is going down very 
materially. The tonnage sent over both the Midland and the 
Great Northern lines has been fally up to the average. The 
Midland is now doing a much larger trade, owing to its fresh 
connections and the new works now in course of erection along its 
recently opened-out territory. With the Eastern Counties a steady 
business is reported, while the local demand leaves nothing to 
complain of, 

Householders in the Sheffield district grumble occasionally that 
they have to pay too much for their supplies for domestic con- 
sumption, having regard to their nearness to the coalfield ; but 
coalowners reply that they have to: get the average somewhere. 
Best Silkstones make from 8s, 3d. to 93. per ton ; Barnsley house, 
7s. 9d. to 8s. 6d. per ton; thin seam, from 6s, 6d. per ton; while 
good nuts realise 7s. per ton. Values of secondary qualities are 
very weak at present, and there is every indication that the market 
will again be flooded with this class of fuel, as was the case at the 
corresponding period of last season. Steam coal continues in good 
demand for all markets. With no stocks on hand a good season’s 
trade is expected. The request from the iron-producing districts 
is steady, and the tonnage forwarded to the Humber ports is satis- 
factory. Contracts for the ensuing shipping season have been 
arranged at from 3d. to 6d. per ton advance on last year’s prices, 
Gas coal is in good request, though prices vary very much. Engine 
fuel at late rates, and with a steady business. Engine nuts, 5s, 6d. 
per ton ; screened slack, 4s.; pit slack, 2s. to 23. 6d. Coke meets 
a fully average business, and rates have been slightly advanced, 
ordinary making 8s, 6d. to 9s, 6d. per ton, and best washed coke 
lls. 6d. per ton, 

The long-expected instalment of Government orders in armour 
plates is still withheld, owing, it is said, to the results of the 
trials in the United States not yet having been fully estimated. 
In the earlier processes of plate-making there is consequently not 
much doing, and the three local firms would be very glad to have 
further work in hand to occupy their plant and people when the 
orders now rapidly being completed are worked off. In other 
classes of military material, such as armour-piercing projectiles, 
shot and shell of medium and smaller calibres, ordnance forgings, 
&c., there is an excellent business doing. The falling off in the 
railway demand has not been of long duration, important work 
having been received from distant markets. Railway stores for 
India, Egypt, and South Africa, are very freely inquired after; 
and there is also hope of good lines from Westralia and South 
America. Manufacturers state, however, that they cannot see 
their way to advance quotations in proportion to the higher prices 
they have to pay for raw materials. It is explained that the 
means of production are now so great that any tendency to insist 
on stiff quotations might check the revival, such as was done in 
the shipbuilding trade last autumn. Boiler makers and engineer- 
ing firms report that they are very well off for work, largely on 
foreign and colonial account, 

The iron and steel trades are still busy. Building has been brisk, 
and thereby stimulated the demand for girders, which are now 
of British make, the Belgian competition having been fairly beaten 
in this district. One of our largest iron houses is full of work for 
bridges, a department in which a capital business has been done 
for some time. For machinery employed in gold and other mines, 
there has been much pressure, which is still maintained, one of the 
principal markets being the Transvaal, and notably Johannesburg. 
These machines are made in Gainsborough, Grantham, Lincoln, 
and other headquarters of the agricultural machinery and imple- 
ment industries. The parts, however, come from Sheffield, just as 
in locomotives the parts are largely produced in Sheffield and sent 
to the Clyde, the Mersey, the T'yne, and the Humber, to be built 
into the completed engine. In steel all the best houses are full of 
work, the chief demand being still for Swedish qualities, although 
the cycle call has eased off considerably. 

In the lighter industries reports vary considerably. The 
Government are inviting tenders for some 20,000 pieces of cutlery, 
including ivory-handled table knives, desserts, meat, and game 
carvers. The quotations are to extend over twelve months, which 
it will be very difficult to doin the present fluctuating value of 
ivory. Although celluloid and other substitutes are now more 
freely used than ever, ivory is still getting dearer, and local manu- 
facturers anticipate that the quotations will go far higher yet. 
Now that the uncertainty in regard to the tariff is pretty well 
nigh ended, several of our American houses are gradually resuming 
business. An enormous quantity of goods has been sent to New 
York during the last four or five weeks. It is not believed here 
that the idea of making the tariff duties retrospective will come to 
anything. One of our manufacturers is informed by a firm of New 
York importers that all goods actually on order on April 1st will be 
exempt. That would be a relief to many makers, but not so 
great a relief as adherence to the date originally fixed, which was 
May Ist. In the silver and plating trades complaints are heard in 
several quarters of a perceptible shrinkage. South Africa continues 
to order largely, some fine work having recently gone there. The 
furnishing with cutlery and silver goods of a hotel in Johannes- 
burg is one of the largest lines recently received from that market. 

Extensions of works in the Sheffield district are _— important 
at present. A greatly increased value in buildings and machinery 
is now in course of completion. Amongst others, Messrs, Jonas 
and Colver, Limited, of the well-known continental steel works, 
have put down a new rolling mill of a most complete and perfect 
type. This, with other extensions, will cost at least £30,000. 

i Newton, Chambers, and Co., Limited, Thorncliffe 
Works, near Sheffield, have republished part of the chapter on 
disinfection, taken from ‘‘The Theory and Practice of Hygiene,” 
by J. Lane Notter, M.A., M.D., and R. H. Firth, F.R.C.S. Both 
of these authorities, entirely as the result of their investigations, 
have pronounced in favour of Izal as a disinfectant. Izal, which is 
the latest Thorncliffe product obtained from their patent coke 
oven, has just been ordered by the War-office as the official dis- 
infectant for the twelve months, superseding carbolic acid. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE holidays and the war crisis have had a detrimental effect 
upon business this week ; in fact, operations have been brought 
almost to a standstill, and prices have become weaker. Con- 
sumers, under the circumstances, are disposed to await the devel- 
opment of events, and have not confidence enough to purchase for 
forward delivery. For the first time this year No. 3 Cleveland pig 
iron has been sold under 40s., and Middlesbrough warrants have 
this week touched a lower figure than has been reported since last 
September. With such large deliveries and rapidly decreasing 
stocks it is difficult to find any substantial reason for the steadil 





falling prices, the state of trade does not warrant them, and it FA 






believed that when business is fairly resumed after the holidays a 
reaction will be experienced. But recently there has been so little 
legitimate business doing that speculators have had it practically 
all their own way in the regulation of prices, and the downward 
tendency has been very marked. : 

The exports of pig iron from the Cleveland district are well 
maintained, though they do not come up to those of last month, 
but that was hardly to be expected ; they are, however, in excess 
of the figures for April in past years; up to Wednesday night 
they reached 79,227 tons, as compared with 83,086 tons last month, 
64,587 tons in February, and 74,440 tons in April, 1896, to 21st. 
It is not possible now to give any data as to the decrease in 
makers’ stocks of pig iron, but as far as Connal’s are concerned 
their stock of Cleveland pig iron has decreased 15,132 tons this 
month, and the quantity held on Wednesday night was 
152,720 tons. 

Last week a curious circumstance was reported in connection 
with Cleveland pig iron, viz., that there were only two prices for 
all the six qualities of Cleveland pig iron offered for sale, No, 1 
being at a certain figure, and all the rest were the same price as 
No $ that being 40s., and a buyer on paying that could have had 
his choice as to the quaiity he took, but he could more readily get 
No. 3 than the commoner qualities, for these latter are undoubtedly 
very scarce. This week makers are still asking 40s. for all these 

ualities, but there are merchants who have been offering at 

9s. 6d., while the price of No. 1 is 42s., and that quality is not 

readily obtainable, so much having been sent abroad lately that 
little is left in makers’ yards, Cleveland warrants have further 
fallen in value, and they are now 5s, 3d. cheaper than Scotch, 
whereas lately they were only 4s, 8d. 

Prices of hematite iron are tending downwards, and business is 
slow, being hampered by the disturbances in the East. One circum- 
stance is in favour of the ironmasters, and that is that the cost of pro- 
duction is now being reduced, owing to the fall in the price of Rubio 
ore. It is 1s, 3d. per ton cheaper than it was a few weeks ago, and 
promises to be still cheaper, as the scarcity of supply is becoming 
less marked ; the weather is more propitious both on land and sea, ’ 
and the difficulty of getting steamers has disappeared. Already 
the decrease in the price of ore means a decrease of 2s, 6d. per ton 
in the cost of production, and makers are not holding out for the 
prices for their pig iron which they asked during the first half of 
the month. Instead of 51s. and 52s, for M. Nos., they do not 
refuse 49s. 6d., and some will do business at even 493., while there 
have this week been merchants who offered to supply at 48s, 6d., 
and warrants have been considerably below this, 47s. 3d. cash 
being the figure on Tuesday, but there has been some improvement 
since then, For some weeks East Coast hematite pig iron warrants 
have been dearer than West Coast warrants, at one time as much 
as ls. 6d. per ton, a circumstance which has tended to drive the 
hematite business more into the hands of the West Coast makers, 
but the difference in the values of the iron from the two districts 
is being lessened, and this week is only about 4d., though even 
that is considered too much, taking into account the qualities of 
the iron made in the two districts. The stock of Cleveland 
hematite pig iron in Connal’s public stores on Wednesday night 
was 85,719 tons, or 10,292 tons decrease this month. On Tuesday, 
the Weardale Iron and Coal Company, Limited, relighted at 
their Tudhoe Works a blast furnace which has been idle for 
several years. 

Orders for finished iron and steel are not readily met with this 
week, Most of the mills have been idle for the first two days of 
this week, but very few were stopped for Good Friday. Bar 
manufacturers are the least affected by the lull in trade, and are 
not prepared to take less than £5 5s. per ton, less 24 per cent., 
f.o.t., for common iron bars, 10s, more for best bars, and 30s, 
more for double best. There is no lack of work at the bar mills, 
and especially is the export demand satisfactory. Plate makers 
are not having a good time, on account of the slackening in the 
demand for new vessels, very few orders being now forthcoming. 
Steel ship-plates may be had at £5 5s., less 24 per cent. f.o.t., and 
steel ship angles at £5 2s. 6d., while iron plates and angles are 
2s. 6d. per ton less than steel. Heavy steel rails are quoted 
£4 12s. 6d. net at works, and the demand is fair, but it is very 
slack for steel sleepers. Ironfounders also are not so well situated 
as they were, but engineers have not as yet felt the slackening of 
business that other trades complain of. .The Wallsend Slipway 
and Engineering Co., Ltd., Wallsend-on-Tyne, will reconstruct the 
machinery of the Orient Steamship Company’s liner, the Orient, 
the indicated horse-power of the new engines being 7500 against. 
5400 for the old. e old compound engines are to have a new 
high-pressure cylinder added, and will work then with three 
cranks, while new boilers are to be added. The same company 
has iu its dry dock overhauling and repairing the Hamburg- 
American liner Prussia, 6000 tons, and several vessels belonging to 
the same line are to be similarly overhauled at Wallsend, It is 
stated that a leading North of England firm of shipowners will add 
five steamers to their fleet. 

The Cleveland Ironmasters’ Association at a recent meeting 
voted £250 towards getting up an exhibit representative of tke 
industries of Cleveland. This has now been completed and sent 
to the Brussels Exhibition. It is on a smaller scale than the show 
made at the Paris Exhibition. Some of the firms, who have 
shown at previous exhibitions have been unable to take the matter 
up on this occasion, owing to great pressure of work. Among 
the exhibitors will be the Consett Iron Company and the North- 
Eastern Steel Company. Messrs. Richard Hill and Co., Newport 
Wire Works, Middlesbrough, are to show specimens of their wire 
for gun construction. Only two firms in this country produce 
the particular kind of wire used for this purpose, and Messrs, R, 
Hill and Co. claim to be the earliest to commence this work ; 
they are now the largest manufacturers in this line, and have 
executed extensive orders for our Government and Sir W. G. 
Armstrong and Co, 

The North-Eastern Railway Company has commenced with 
the improvements at West Hartlepool Docks ; they will widen the 
pang between the Coal Dock and the Jackson Dock from 50ft. 
to t. 


Mr. W. B. Peat, the official liquidator of the Darlington Steel and 
Iron Company, has intimated to the shareholders that their response 
to his circular of February 27th has been so unsatisfactory that it 
will not be practicable to proceed with the proposed scheme for 
reconstruction, and everything will be done to realise the property 
to the best advantage. 

The death is announced of Mr. Hedley Chapman, of Newcastle. 
He was a native of South Shields, and served his time as an iron- 
founder with Messrs. Senton and Sons, of that town. He after- 
wards worked with Messrs. Robert Stephenson and Sons, Forth 
Bank Engineering Works, Newcastle, and then with Messrs, 
Thompson and Boyd, engineers and ironfounders, Newcastle. In 
mer rg with Mr. Robert Carverhill he started the Gloucester 

oundry, Newcastle, and developed it into an extensive concern. 
The death is also reported of Mr. Thomas Pringle, mining engi- 
neer, many years manager of Messrs. James Joicey and Co,’s Tan- 
field Lea Collieries, Durham 

The coal trade is improving so far as the steam coal branch is 
concerned, and most of the owners have good export orders 
booked, The price of best Northumberland steam coal is 8s, 3d. 
per ton f.o.b., and small steam is at 33, 9d. Coke is in increasing 
request, and at several collieries additional ovens have been re- 
started ; export business is larger than usual, and prospects are 

nerally favourable. For average blast furnace coke delivered at 
fiddiesbrough 13s, 3d, per ton is quoted, while 14s, 94. to 15s, 6d, 
is the f.0.b, price, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow pig iron market has been quiet, and the position 
of business is somewhat uncertain in consequence of the war, and 
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also because it is again feared that trouble may eventually have to 
be faced in the engineering trade. As tothe effect of the war on 
the iron market, there are differences of opinion. Some authori- 
ties appear to think that a time of depression is likely to be ex- 
perienced, while others point to the fact that other European wars 
have led to great advances in price. In the meantime, only a 
small business is being done in the open market. Scotch warrants 
have sold from 433. ll4d. to 44s. 1}d. cash, and 44s, 14d. to 
443, 24d. one month. There was some demand after the holiday 
for Cleveland warrants, but it was speedily exhausted. Business 
was done in this class of iron at 38s. 84d. to 38s. 94d. cash and 
38s. 11d. and 38s. 114d. one month. For hematite warrants there 
has been a comparatively slow demand. Cumberland iron has 
been done in small quantity at 47s. and 47s, O4d. cash, and 47s. 3d. 
and 47s, 24d. one month, while the transactions in Middlesbrough 
hematite have taken place at 47s, 3d. cash, and 47s, 6d. and 
47s. 64d. one month, 

There is a steady consumption of Scotch-made hematite, which 
is ee 52s, per ton delivered on railway trucks at the steel 
works, 

There are 81 furnaces producing pig iron in Scotland, compared 
with the same number at this time last year, and of the total 36 
are making ordinary, 39 hematite and 6 basic iron. Ordinary iron 
only is being made at Carron, Ardeer, Shotts and Carnbroe, but 
at most of the other ironworks hematite as well as ordinary iron 
is being produced. Messrs. William Baird and Co. have at their 
several works 11 furnaces turning out ordinary iron and 15 pro- 
ducing hematite. At Coltness 5 are making hematite and 3 
ordinary ; at Dalmellington 4 are turning out ordinary and 2 hema- 
tite ; at Summerlee 4 are making hematite and 4 ordinary ; and 
at Monkland one furnace is producing ordinary and 3 hematite. 
Messrs, Dixon and Co. have only one furnace making Scotch iron 
at Govan ironworks, while they have 4 at Govan and 4 at Calder 
producing hematite. The whole of the 6 furnaces blowing at 
Glengarnock are making basic pig iron. It thus appears that 
considerably less than one-half the furnaces now in operation in 
Scotland are making Scotch iron, the majority being used in the 
production of hematite and basic pig iron for steel-making 
purposes. Practically the whole of the hematite pig iron being 
made in Scotland is goipg into consumption at the steel works, 
which are also using large quantities of the same kind of iron 
imported from the Cumberland and Cleveland districts, 

At present there is a fair demand for Scotch G.M.B. iron for con- 
sumption in England, and the shipments of Scotch have recently 
manifested a tendency towards improvement, but they are still 
much below what they were in former times. In the past week 
the shipments amounted to 6269 tons, being 1617 less than in the 
corresponding week of last year. 

The prices of Scotch pig iron are in some cases slightly lower, 
Monkland and Govan, Nos, 1 are quoted f.0.b, at Glasgow, 45s. 74d.; 
Nos, 3, 443. 74d.; Wishaw and Carnbroe, Nos. 1, 453. 104d.; Nos. 3, 
44s, 104d.; Clyde, No. 1, 50s.; No. 3, 47s.; Calder and Summerlee, 
Nos. 1, 51s.; Nos. 3, 483.; Gartsherrie, No. 1, 51s. 6d.; No. 3, 
48s.; Coltness, No. 1, 523.; No, 3, 48s. 3d.; Glengarnock, at 
Ardrossan No, 1, 503.; No, 3, 45s.; Eglinton, at Ardrossan or 
Troon, No 1, 47s. 3d.; No. 3, 45s. 3d.; Dalmellington, at Ayr, 
No. 1, 46s. 9d.; No. 3, 44s. 9d.; Shotts, at Leith, No. 1, 51s. 6d.; 
No. 3, 49s.; Carron, at Grangemouth, No. 1, 5ls. 6d.; No. 3, 
48s. 6d. 

The average price of Scotch pig iron warrants in January was 
483, 4}d., in February 46s. 104d., and in March it fell to 453. 44. 
per ton. Practically, therefore, Scotch G.M.B. is now 2s. per ton 
cheaper than at the beginning of the year. 

Finished iron is in fair demand, but there is no pressure for 
delivery. The makers are keeping their works going very well, on 
the whole, on existing contracts, but the outlook is less promising 
at the moment than could be desired. The steelworks are very 
busy, but fresh contracts are not so numerous as they were some 
months ago. Prices of both manufactured iron and steel are 
nominally unchanged. 

The coal trade was quieter in the inland department early this 
week owing to the stoppage of works for the holiday. There was, 
however, a marked improvement in the shipments, which made 
up for the slackness in the home branch. There is no change in 
coal prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

SOME years ago a wire works was started in the neighbourhood 
of Merthyr, the result of co-operation amongst a few capitalists, 
who were desirous of adding to the industries of the neighbour- 
hood. It had a fairly successful career for a time, and then came 
to a stop, but I now hear that legal difficulties in the way of a re- 
start are removed; and as the place is compact, fitted with 
machinery, and is well placed for railway convenience, there is a 
fairly good prospect that something may now be done. Not long 
ago there was a ferment in the Rhondda and other valleys about 
finding new industries for Wales, as some of the coal areas were 
likely to be worked out. It is a long way ahead to look to the 
exhaustion of any seam, but an addition of industries is needed, 
especially for the light employment of women. 

The week preceding the holidays was a busy one all around, 
and in coal shipments the Cardiff ports passed the crucial point of 
300,000 tons by shipping last week no less than 310,000 tons of coal 
to foreign destinations. Swansea was not so busy ; but a fairly 
good consignment of anthracite was made, and Newport sent 
average quantities foreign and coastwise. Two leading features of 
the coal trade are the pressure for small steam at improved prices, 
and the well-sustained demand for Monmouthshire coals, House 
coals appear to have got into a groove, both as regards demand 
and price. The week opened with the following quotations, and 
since then, until past the middle of the week, there has been no 
alterations, and business has been of a broken holiday character : 
Best steam, 103. 94. to 11s.; seconds, 93. 7}d. to 10s.; dry, 93. 3d. 
to 93. 6d.; best Monmouthshire, 93, 44d. to 93, 6d.; seconds, 93, to 
93, 14d.; special small, 6s. 64.; best, 63, to 63, 3d.; seconds, 5s. 6d. 
to 53. 9d.; inferior sorts, from 53. 3d. 

House coal prices at Cardiff this week were much the same as 
last :—Best, 103. 64.; No. 3 Rhondda, lls. to lls. 3d.; brush, 
9s, 9d. to 10s,; small, 8s. 3d. to 83, 64.; No. 2 Rhondda, 83. to 
8s. 3d.; through, 63. 9d.; small, 5s, to 5s. 3d. 

Swansea prices are :—Anuthracite—Best, 11s, to 11s, 6d.; seconds, 
93. 6d. to 103.; ordinary large, 83. 3d. to 8s, 9d. Small rubbly 
culm, 33. 9d. to 4s. Steam coal, 93, to 103.; seconds, 8s. 6d. to 
93, 3d.; bunkers, 7s. 9d. to 8s.; small, 4s, 6d. to 5s. Bituminous 
coals: No. 3 Rhondda, 103. to 103. 6d.; through, 8s. 6d. to 9s.; 
small, 7s. to 7s. 6d.; No. 2 Rhondda, 83. 6d. to 9d.; through, 6s, 
to 7s.; small, 5s. to 53. 9d. 

The pitwood trade is brisk in all quarters, and prices are firm, 
with a tendency upwards. 

The iron and steel trades still continue brisk, although in some 
quarters I hear that new orders are not being placed so readily. 
Holiday season, however, is a poor time to gauge business, and it 
is sufficient to know that in all the works activity is the order of 
the day. Even Good Friday was devoted to work. Rails con- 
tinue in good demand, and rail ends are well sought after, 

Foreign ore has come in freely this week, chiefly from Bilbao, one 
substantial cargo from Almeria of 1870 tons consigned to Briton 
Ferry, one of 1800 tons for Pyle from Carthagena, one 2750 tons, 
Beirsat Newport. Swansea was particularly active iniron ore imports 
last week, receiving over 3000 tons, in addition to 1080 tons of 
pig iron, and 27,765 bars of steel from Hamburg. 

Patent fuel is fairly brisk. Italy putting in large requirements 
at Swansea, which last week despatched 5545 tons. In the Cardiff 
district a large make is going on, prices ranging from 10s, to 
10s. 6d. In coke the demand has slackened perceptibly, on 
account of the holidays, but this is only temporary, for prices are 
firm, and a change for the better is certain. Latest Cardiff quota- 


tions are:—Furnace, 143, 6d. to 16s. 643,; foundry, 17s. 6d. to 
193.; and special foundry, 22s, 

On ’Change, Swansea, this week, it was a subject of comment 
that the pig iron market continued to run down, in despite of in- 
creased p> apt and the falling off in demand. 

There was evidently a strong belief held that the instability of 
the market was only a temporary matter, as it was admitted that 
there was no lack of orders, and the works were fully employed. 
Latest quotations are:—Glasgow warrants, 44s.; Middlesbrough, 
No. 3, 383. 8$d.; hematite, 47s, 3d.; Welsh bars, £5 17s. 6d. to 
£6. Sheet iron, £6 10s. to £6 12s. 6d. Steel sheets, £6 10s. to 
£6 12s, 6d. Bessemer steel: Tin-plate bars, £4 5s, to £4 7s. 6d.; 
Siemens bars, best, £4 7s. 6d. to £410s, Rails unchanged, from 
£4 10s. 

Tin-plates: Makers’ quotations : Bessemer steel coke, 93, 9d. to 
103.; Siemens, 10s, to 10s, 14d.; ternes, per double box, 28 by 20c, 
193. 3d. to 203. 9d.; best charcoal, 12s, to 123, 3d.; wasters, 6d. to 
ls. less ; block tin, £59 15s. to £59 17s. 6d. 

Iron ore: Swansea, Tafna, 14s. 3d.; Rubio, 15s, per ton ex-ship 
cash 30 days. 

Dowlais appears to be getting its share of accidents. Last week 
there was a breakdown in the machinery of the Upper Works. It 
appears that the ‘‘ Little Mill” had for some time been used for 
the manufacture of merchant bars and owing to the abundance 
of orders was kept at high pressure. Early in the week the large 
driving wheel of the mill suddenly collapsed, and as a result the 
whole of the adjoining machinery fell to pieces, bringing about a 
general stoppage of the mill. Dowlais, however, in late mishaps 
is self-restoring, and instead of ordering a new wheel a large 
staff has been employed in repairs, making the necessary segments, 
&c., and the restoration of the mill to full work is only a question 
of a little time. 

Cyfarthfa, Ebbw Vale, and Blaenavon continue busy. The 
various Swansea Valley industries are in full work. The output of 
the Swansea blast furnaces and coke ovens has been good of late, 
and all matters are now going on well at Fry, Everitt, and Co,’s 
smelting fineries. 

The tin-plate trade continues to be moderately good, with a 
little too much of the hand-to-mouth kind of trade, causing 
apprehension in some circles that when existing contracts run out 
stoppages will again be likely. 

On the other hand, authorities maintain that the collective ship- 
ments of the month will show a fair measure of increase. In black 
plates there is a good deal doing. A couple of standards broke at 
the Morriston Tin-plate Works last week, and during half of this 
week four mills less were working. Only three mills were going 
through the week at Foxhole, but this week it is expected five will 
be in going order. Cwmbwrla Works are going on steadily, but 
after this month work is expected to be from day today. In the 
Briton Ferry district output of pig iron, make of tin-bar and 
tin-plate, continue at a brisk rate, and no stoppage occurred on 
Good Friday. 

In the Kidwelly district there is still a degree of distress amongst 
tin-platers, and a relief fund is in operation. 

The Cardiff Electric Tramway scheme has been advanced a stage. 
The committee appointed by the Corporation have now reported 
the routes upon which they thought it desirable that lines should 
be laid. In addition to a good part of the principal streets, it is 
intended to lay down a line to Penarth, and one to Llandaff, to 
Whitchurch, and also Roath Park. It is now arranged that Pro- 
visional Orders be obtained next session. 

The campaign respecting new railway and other schemes is now 
regarded as near at hand, and preparatory measures, getting 
evidence, &c., are progressing well. 

The Ashburnham Tin-plate Works, Burry Port, comprising four 
mills, a tin house, and usual adjuncts, will be submitted for public 
auction in May. 

Last week the shipments of tin-plates from Swansea totalled 
49,683 boxes; received from works, 37,239 boxes. Present stock, 
138.174 boxes. Latest note: American trade quiet. 

The South Pit Hills, Plymouth, is in good work again. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

ONLY a small trade has been done in iron and steel this week, 
the employment of the works being irregular and the tendency of 
the market generally a trifle dull. Consumers and dealers are 
alike cautious about the placing of orders, which is owing in a 
great measure to the uncertain feeling that prevails with regard to 
the position of the iron trade in the immediate future. 

Very little can be added to what has been told in last week’s 
letter concerning the state of the Silesian iron market. Both the 
heavy and the lighter industries remain in tolerably good activity, 
and there is a fair number of inquiries coming in, but the actual 
business done is still of the hand-to-mouth sort, and that is very 
unsatisfactory at a season when ironmasters should be selling freely 
and at advancing prices. 

There has been a pretty firm tone maintained on the Austro- 
Hungarian iron market upon the week. For some articles the 
demand has been quite animated ; bars, for instance, and rails 
meeting with a very good request. The Austrian rail works are 
specially well employed, and the make of the present year is 
estimated to exceed last year’s output by 65,000 a. In 1895 
490,000 q. rails were produced, output rising in 1896 on 585,000 q. 
Also in Hungary, this year’s production in rails will, most likely, 
exceed that of the year before. The machine factories here and 
there complain of a want of fresh work. List quotations, free 
Vienna, are :—White forge pig, 45°50 to 47fl.; grey ditto, 48 f1.; 
Bessemer, 48 to 52 fl.; ingots, 76 to 80fl.; good merchant bars, 
11750 to 122°50 fi.; steel plates, 142-50 to 165 fl.; heavy plates for 
boilermaking purposes, 180 fl.; tank plates, 135 fl.; girders, 111 to 
125 fl.; galvanised sheets, 210 to 265 fl., all per ton. Tin sheets 
cost 26 fl. per box. 

A pretty large, steady sort of trade has been done on the French 
iron market during the week that is now past. The demand for 
pig iron is rather increasing, and in the manufactured iron and 
steel department business is as lively as possible. Further 
advances in prices have, however, not been reported, only plates, 
which are exceedingly brisk of sale, have been raised 20f. p.t., 
basis quotation being now 185f. p.t. Production in pig iron 
continues to increase ; in the Departement Meurthe et Moselle 
53 blast furnaces are in blow out of 64 existing, output per day 
amounting to 4700 t., of which 1550 t. are forge pig, 1250 foundry 
pig, and 1900 t. basic. 

The position of the Belgian iron industry does not show much 
change since previous letters, the employment of the mills and 
forges being brisk all round. Official quotations are the same as 
before, but they are, as a rule, rather more stiffly maintained than 
in former weeks. 

The tone of the Rhenish- Westphalian iron market is quiet, but 
by no means weak, though heavy contracts have been rather 
scarce, buyers being extremely cautious about the placing of 
orders. Bars and girders are enjoying a fairly brisk demand, and 
there is also much life stirring in the plate department; the 
majority of the sheet mills are likewise well occupied, though here 
and there complaints are heard regarding the insufficient amount 
of new work. The rail branch is in a thoroughly healthy and 
active condition, and will most likely remain favourably occupied 
during the greater part of the year. Prices for the different sorts 
of raw and finished iron have not sppreciably altered since last 
report. 

The wages of the German colliers, after deducting the contri- 
butions for invalidity and old age insurances, was in 1896, on an 
average for the five classes of workmen: Upper Silesia, M. 697, 
against M. 675 in 1895; Lower Silesia, M. rh against M, 737 ; 
Westphalia, M. 1035, against M. 968 ; Government collieries in the 








Saar district, M. 966, against M. 929; Auchen, M, 900, against 


M. 868; at the brown coal pits in the Halle district, M. 773 
against M. 749 ; at the salt mines in the came district, M. 1055, 
against M. 988 ; at the ore mines in the Mansfeld district, M. 849° 
against M, 785 ; in the Hartz district, M. 620, against M, 603; in 
Siegen-Nassau, M, 736, against M. 620. 

The opening of the Mining and Technical School in Eekaterinos. 
law, in the Ural, is to take place in September of the present year, 
The establishment is estimated to cost little short of 800,000 
roubles, and the annual demand of the school will amount to about 
80,000 roubles. The number of pupils to be taken has been fixed 
on 300, For lessons, 100 roubles will be charged ; for lessons 
board, and lodging, 400 roubles per annum. : 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 15th, 

THE industrial situation throughout the States does notimprove ag 
fast as our programme demands. While the banks show well, the 
railway earnings are slim, ‘Tratlic is not assuming the grand pro- 
portions that McKinleyism predicted. The Senate is nosing into 
the tariff Bill with annoying earnestness, and industry and imports 
are mounting up in a way that is strongly reflected in our Customs 
returns week by week. The steel rail makers have done very 
little business for a week or two. Their managers are thinking of 
other matters, and hope to find things up to suit themselves, despite 
the Supreme Court. Large Bessemer ore contracts have been 
made within three days, and more will follow. Buyers at Pitts. 
burgh have asked bottom prices within a day or two for ten 
thousand tons billets. Pig iron is accumulating to dangerous pro. 
portions, but no one is willing to restrict. This confidence may 
run stocks possibly to a million and a-half tons before distribution 
will check it. Within the last week private quotations have been 
wired from southern points to local speculators, and it may he that 
a few big lots will be taken for speculative purposes. The billet 
manufacturers find their customers averse to making engagements 
at this time for further supplies. The ore deals have been 
practically completed, and ore is in a general way one third 
cheaper than last year. Freights will be lower. The entire steel 
industry is shifting on to a new foundation, and some plants must 
suffer when the new machinery for associating material is com- 
pleted. The finishing mills are in a bad state ; orders come along 
slowly. Plate and shaped steel sells well for general structural 
work. Weare waiting for the opening 7 of long-talked-of work, 
Vast damage has been done in the Mississippi valley. It is 
scarcely to be wondered at that the revival of business should be 
so slow when the difficulties encompassing us are considered. The 
railroad reorganisation work is progressing favourably. Abnormal 
values are disappearing. Inducements to the investment of capital 
are increasing, and each month records some expansion of capital 
in reproductive channels, The tariff policy has not been reversed 
yet, and until it is formally effected no pronounced development 
in trade or industry is possible, 








NEWPORT HARBOUR COMMISSIONERS 
WEEKLY TRADE REPORT. 


SMALL attendance on ’Change. Moderate demand for steam 
coal, and prices are easier. House coal shipments are better, with 
steady prices. Tin-plates in lessened demand. 

Coal: Best steam, 93. to #3. 34.; seconds, 8s. 9d.; house coal, 
best, 10s, 6d.; dock screenings, 53. 6d.; colliery small, 5s. to 5s, 3d; 
smiths’ coal, 63. 6d.; patent fuel, 10s. Pigiron: Scotch warrants, 
44s.; hematite warrants, 47s. 14d. f.o.b. Cumberland; Middles- 
brough, No. 3, 38s. 104d. prompt; Middlesbrough hematite, 
47s. 7d. Iron ore: Rubio, 13s. 9d. to 14s.; Tafna, 13s. Steel: 
Rails, heavy sections, £4 12s. 6d.; light ditto, £5 53. f.o,b.: 
Bessemer steel tin-plate bars, £4 7s. 6d.; Siemens steel tin-plate 
bars, £4 7s. 6d.; all delivered in the district, cash. Tin-plates: 
Bessemer steel, coke, 9s. 94.; Siemens, coke finish, 10s, Pitwood: 
153. 9d. Freights firmer, 


THE 








THE MOBILISATION OF THE FLEET this year will take place 
on the 15th June, and on the 16th or 17th the coastguard ships 
will leave their stations for Queensferry. The review will take 
place on the 26th, and the manceuvres will be over five weeks 
after the date of mobilisation. 


NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineers—Samuel A. 
Screech, to the Vivid, additional, for the Pyramus, and Charles 
F, H. Tillbrook, to the Victory, additional, for service with gun 
and torpedo boats, vice Screech, to date April 2lst. Engineer— 
Frederick H. Hutchings, to the Victory, additional, for the 
Dasher, to date April 17th. Assistant engineer—Edgar C, Smith, 
to the Wildfire, additional, for the Sans Pareil, to date April 21st. 


INSTITUTION OF MECHANICAL ENGINEERS.—The ensuing ordinary 
general meeting of this Institution will be held on Wednesday 
evening, April 28th, and Friday evening, April 30th, at 25, Great 
George-street, Westminster. The following papers will be read 
and discussed, as far as time permits :—‘‘ Mechanical Propulsion 
on Canals,” by Mr. Leslie S. Robinson, of London (Wednesday) ; 
‘* Experiments on Propeller Ventilating Fans, and on the Electric 
Motor Driving Them,” by Mr. William George Walker, of London 
(Friday). The jubilee dinner will take place on Thursday evening, 
April 29th, 

RoyaL MetgoroLocicaL Socretry.—The monthly meeting of 
this Society was held on Wednesday-evening, the 2Ist. inst., at the 
Institution of Civil Engineers, Great George-street, Westminster, 
Mr. E. Mawley, F.RH.S., president, in the chair.» Mr. W. H. 
Dines read a paper on ‘‘The Relation between; Cold Periods and 
Anti-cyclonic Conditions of Weather in England during the 
Winter.” There seems to be a generally accepted belief that 
anti-cyclonic conditions during the winter are likely to be 
accompanied by exceptional cold, but in so far as England is con- 
cerned, the author’s observation has led him to_the sopposite con- 
clusion, and he always expects a frost to break up as soon as the 
barometer gets aon above 30°00in. To test the truth of this 
theory he tabulated the height of the barometer during all the 
cold periods during the three winter months of the fifty years 
1841—90. Out of seventy-four frosts, he found that sixteen only 
had a pressure exceeding 30°20in., and the majority of these were 
of very short duration. Thirty-three, or less than half, had a 
pressure exceeding 30°00in. ‘Twenty-one had a pressure below 
29°80in., and these included almost every frost in the period 
remarkable for its length or severity. A paper by Mr. A. 
Lawrence Rotch of the Blue Hill Observatory, Massachusetts, 
was read, describing the use of kites at that observatory to obtain 
meteorological records in theuper air. Three kinds of kites have 
been used, viz.—(1) The Malay kite, which presents a convex 
surface to the wind ; (2) the Hargrave cellular kite ; and (3) a flat 
kite with a fin or keel on the front, devised by Mr. Clayton. 
These kites are attached toa wire carrying self-recording meteoro- 
logical instruments, and a steam winch automatically distributes 
the wire on the drum, and records its pull. Theinstruments have 
been elevated more than 100 times, and valuable meteorological 
data as to the changes of temperature, humidity, and wind up to 
an extreme altitude of 8740ft. above Blue Hill have been obtained. 
A paper by Mr. A. B. MacDowall, on ‘‘Suggestions of Sunspot 
oF 20 sed on the Weather of Western Europe,” was also read. 
The author believes that there is a tendency to greater heat in 
the summer half-year, and to greater cold in the winter half- 
year, near the phases;of.minimum’sunspots than near the phases 
of maximum, the contrast between the cold and heat of the year 








thus tending to be intensified about the time of minimum sunspots. 
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LAUNCHES AND TRIAL TRIPS. 


On the 20th inst. Messrs. Gomlay, Bros, and 
Co., launched at their yard at Dandee the screw 
tug steamer Euro, which has been built to the 
order of the Adelaide Steam Tug Company under 
the inspection of Messrs. Flannery, Bagallay, and 
Johnson, of London and Liverpool, The vessel’s 
dimensions are 130ft. by 22ft, 6in. by 13ft. 3in , 
and is built to L'oyd’s class, The vessel will be 
fitted with salvage pump and the usual tow rails, 
tow hooks, &c. Her engines will take steam 
from boilers of 14ft. by 10ft. 6in. by 3ft. 4in., and 
are of the following dimensions: 16in., 26in. 43in., 
and 30in. 

Sir Wm. Dobson and Co. launched from their 
yard on the 14th inst. the Jupiter, a tank steamer 
for service on the Volga. The vessel, which has 
been constructed under the supervision of Messrs. 
Flannery, Baggallay, and Johnson, of London 
and Liverpool, is built to the order of Lane and 
Macandrew, of London, and is of the following 
dimensions—275ft. by 32ft. by 19ft. 8in., and is 
specially designed for transport to her destina- 
tion. She has twin--crew compound surface-con- 
densing engines with cylinders 24in, and 46in. by 
Q7in., built by the Wallsend Slipway and Eagi- 
neering Company, of Newcastle, and is to 
develope a speed of 114 knots fully loaded, and 
steam is supplied from two boilers 14ft. by 12¢t., 
fi:ted for oil burning as well as coal consumption. 
The vossel has a complete outfit of winches and 
pomps, and is lighted throughout with electric 


_ Thursday, the 15th April, there was 
launched from the yard of the Tyne Iron Ship- 
building Company, Ltd., of Willington Q 1ay-on- 
Tyne, a steel screw steamer, built to the order of 

essrs. Wm. Milburn and Co., of Newcastle-on- 
Tyne, and of the following dimensions, viz. :— 
Length, 345ft.; breadth, 46ft.; depth, 27ft.; and 
to class 100 A 1 at Lloyd’s on the spar deck rule. 
This vessel has water ballast fitted right fore and 
aft on the cellular system, and is also fitted with 
all modern improvements for the rapid loading 
and discharging of cargos including nine double- 
cylindered steam winches, direct-acting steam 
windlass, large donkey boiler, working at 180 lb.; 
steam steering gear, by Messrs. Donkin and 
Co., Ltd.; and Hastie’s screw gear aft. The 
engines, which are to be supplied by the North- 
Eastern Marine Engineering Company, Ltd., are 
of the triple-expansion type, ing cylinders 
24in., 40in., and 64in. by 45in. stroke, and work- 
ing at a pressure of 18) |b, 

Oo Saturday, April 17th, Sir Raylton Dixon 
and Co, launched from their Cleveland Dockyard, 
Middlesbrough, a fine cargo steamer for Adolf 
Carl, of Copenhagen, Her principal dimensions 
are, length 325ft., beam 4:ft., depth moulded 
22ft. llin., and has a deadweight carrying 
capacity of about 4200 tons on 19ft. 6in. draught 
of water. She is built to British Corporations 
highest class, single deck rule, and has water 
ballast in after peak and cellular bottom, upper 
poop and bridge decks of steel, five water-tight 
bulkheads, &c. The accommodation for captain 
and officers will be handsomely fitted up in houses 
on bridge deck, with engineers’ under the bridge 
and crew in topgallant forecastle. Triple-expan- 
sion engines will be fitted by Messrs, George 
Clark, Limited, Sunderland, having cylinders 
22in., 364in., 60in., by 42in. stroke, supplied by 
steam by two large single-ended boilers working 
at 1601b. pressure. On leaving the ways the 
vesse] was named Russ by Miss Neilsen, daughter 
of the Danish Consul at Hartlepool. 

The steel screw cargo steamer Sorata, sister 
ship to the Corcovado, has just been completed 
by C. 8. Swan and Hunter, Ltd., for the Pacific 
Steam Navigation Company. She passed through 
her official trials at sea last week in a highly 
satisfactory manner, both as regards the ship and 
engines. The weather was somewhat boisterous 
and the wind high, yet she attained a mean speed 
on the Whitley measured mile of 12°54 knots 
when loaded to two-thirds of her deadweight 
cargo power, and on a long sea run of some 
four hours’ duration she averaged 129 knots. 
The engines worked perfectly, and a full com- 
mand of steam was maintained without any diffi- 
culty. The vessel is 405ft. over all by 47ft. 2in. 
beam by 32ft. 9in. depth moulded, and has been 
specially designed to trade between Liverpool 
and the various ports of the company’s Pacific 
route. The propelling machinery has been sup- 
plied by the Wallsend Slipway and Kagineering 
Company, Ltd., to a high-class specification fur- 
nished by the owners; the cylinders are 24in., 
40in., and 66in. diameter by 5lin. stroke, the 
working pressure being 190 1b. per square inch. 
The propeller is by the Manganese Bronze Com- 
pany. The Pacific Steam Navigation Company 
was represented by Captain Conlan, marine 
superintendent, and Mr. Thomson, engineering 
superintendent ; the shipbuilders by Mr. C. S. 
Swan and Mr, E. W. De Rusett ; and the engine- 
builders by Mr. Wallis. 

On Friday, Messrs, William Simons and Co., 
Limited, Renfrew, launched a powerful suction 
pump hopper dredger. Dimensions :—Length, 
200ft.; breadth, 39ft.; depth, 14ft. 6in. Hopper 
capacity, 20,000 cubic feet. This vessel is fitted 
with twin screws, driven by two sets of triple- 
expansion engines, two boilers to Board of Trade 
requirements, for 1601b. working pressure ; Caird 
and Rayner’s feed-water heaters and evaporators ; 
electric light installation on deck and throughout 
the vessel. Donkey boiler and independent con- 
denser for auxiliary engine. The pumping 
arrangements for filling the hopper with sand or 
discharging overboard consist of two centrifugal 
pumps, each pump being driven by one of the 
propelling engines. The suction pipes are each 
27in. in diameter, and are so arranged that they 
may be used for pumping either forward or aft, 
as the state of the weather may require, Four 
Pegg cranes are provided, one on each quarter 
or manipulating the pipes. Owing to the ex- 
ceptional weather with which the vessel will have 
to contend, special precautions have been taken 
Pe designing the attachment of the suction ipes 
© the vessel. The attachment is above ice. 
and consists of a series of joints which give a per- 
a free and universal movement to the upper 
= - the pipes. The joints on each side of the 
I rn are attached toa carriage which is traversed 
terally by hydraulic gear. By this means the 


not at work. Hydraulic cushioning cylinders are 
also provided to give any required resistance to 
the fore-and-aft movement of the pipes. A com- 
plete hydraulic installation for these purposes, 
and also for raising the hopper doors, has been 
supplied by Sir W.G. Armstrong and Co , Limited. 
This vessel has been constructed to the order of 
Messrs, Dyer and Dyer, London, agents in this 
country for the East London Harbour Board, and 
under the direction of Messrs. Coode, Son, and 
Matthews, consulting engineers, London, Mr. 
Wilson Wingate, N.A , London, beiog the super- 
intending engineer. The vessel was launched 
complete, ready for steam trials, which will take 
place on the Mersey in a few days. 

The s.s, Moravia was launched on April 15th 
by Messrs. Joseph L, Thompson and Sons, Ltd., 
of the North Sands Shipbuilding Yard, Sunder- 
land, and has been built to the order of Messrs 
the Austrian Lloyd’s Steam Navigation Company, 
Trieste. She is intended for their well-knawn 
cargo and passenger trade, and is the fourth 
vessel built for them by this firm. Her principal 
dimensions are :—Length between perpendiculars, 
354ft.; breadth, extreme, 48ft. 6in.; depth, 
moulded, 25ft.;) and she is designed to have a 
deadweight carrying capacity of about 5500 tons, 
with a moderate draught of water. She is built 
to Lioyd’s 100 Al class, under theie special survey, 
on ths three-deck rules, and has a poop aft 
arranged for cargo, with a long bridge amidships 
and a topgallant forecastle for the accommoda- 
tion of crew and petty officers, The accommoda- 
tion for engineers and officers is placed on the 
after end of the bridge deck, alongside the engine 
casing. A commodious mess-room, bath-rooms, and 
store-rooms are also arranged at this part of the 
vessel. Oa the forward end of the bridge deck is 
placed a large saloon house, with entrance to the 
passengers’ berths, which are placed in the bridge 
below the saloon. Accommodation is also found 
at this part of the vessel for captain, steward, 
pantry, store-rooms, bullion-room, parcel-room, 
&c., with the necessary bath and sanitary 
arrangement. ‘The saloon is a large handsome 
apartment, arranged to seat the whole of the 
first-class passengers at one time, and the whole 
of the accommodation is fitted in first-class style, 
with all the modern requirements. On top of the 
saloon house is placed the chart and wheel house, 
with a flying bridge across the front. On top of 
this house again is fitted another flying bridge. 
The deck machinery consists of seven powerful 
steam winches placed at the hatchways, patent 
stsam capstan windlass on the forecastle head, 
patent steam steering gear at the after end of 
casings, with controlling gear on the forward end 
of bridge, and a powerful screw gear aft. The 
deck machinery is worked by a large multitubular 
donkey boiler working at 1801b. pressure, placed 
in the bridge casings. The vessel is built on the 
cellular bottom principle, with water ballast right 
fore and aft and in the after peak. She has six 
water-tight bulkheads and reserve bunker bulk- 
head. The vessel is rigged as a two-masted fore- 
and-aft schooner, and six powerful derricks are 
attached to the masts for working the cargo. 
Derricks are also fitted at the reserve bunker 
hatch in the bridge. These are in addition to 
iron derrick and ventilating posts. There are 
four large cargo hatches, and, in addition, a 
number of hatches in the bridge and poop. On 
the bridge are placed four large boats, to meet 
the Board of Trade requirements. Awnings are 
placed over the whole of the accommodation. 
The galley is fitted at the after end of bridge in 
an iron house. The engine and boilers have been 
constructed by Messrs. John Dickinson and Sons, 
Ltd., Sunderland. The engines are built on the 
triple-expansion principle, the sizes of the cylin- 
ders being 24in., 40in., 64in., by 45in. stroke, the 
large multitubular boiler working at 1801b. pres- 
sure. Both ship and engines are built to special 
requirements, and are complete in every respect 
for a first-class cargo and passenger vessel. The 
hull and engines have been constructed under the 
personal supervision of Mr. Vico Vecchi on behalf 
of the owners. The launch was most successful, 
the vessel being launched by hydraulic power, 
and named by Mrs, Charles E, Thompson, 





PEMBROKE SEWERAGE.—An inquiry into the 
application of the Town Council to borrow 
£27,000 for works of water supply, £5700 and 
£15,000 for the sewerage of Pembroke and 
Pembroke Dock, in accordance with the plans 
prepared by Messrs. Frederick Beesley and Soo, 
engineers, Westminster, has been held by Colonel 
John Ord Hasted, R E. 


Stockton —The Stockton Rural District Council 
at their last meeting had under consideration a 
report from Mr. D. Balfour, M. Inst. C.E., of 
Newcastle-on-Tyne and Edinburgh, of alternate 
schemes for the efficient sewerage of Hartburn 
and Fairfield in their district. The scheme com- 
prises the necessary main sewers in conjunction 
with an outfall sewer delivering to the nearest 
point of the river Tees where sufficiently tidal, 
after passing through subsiding tanks. This 
method is recommended in the circumstances by 
the engineer as most advisable, rather than by the 
other means available of sewage treatment by 
chemical precipitation, along with the necessary 
land. 

Tron MANUFACTURE IN CHILI.—A report, ac- 
cording to an American exchange, comes from 
Valparaiso that a powerful group there purposes 
starting the manufacture of iron in Chili, and 
with this end in view has applied to Congress for 
the following concessions :—Guarantee, during 
twenty years, 5 per cent. per annum on £200,000; 
subsidy of 3 cents, of the 18d, dollar, per kilo., 
on the quantity manufactured during three years, 
and after this period a guarantee for the imposi- 
tion, during twenty years, of a duty of 25 per 
cent. on manufactured iron imported into the 
country ; the subsidy of 3 cents to be deducted 
from the annual guarantee ; railway rate of the 
lowest class for ore, fuel, lime, and materials for 
the installation of the works; obligation of the 
government to supply its requirements from the 
works, price, and quality being equal to the 
foreign article; concession of three years time 
for the installation of the works, the minimum 
production of which is to be 10,000 tons a year; 
the concessionnaires to deposit bonds for 100,000 





res are pushed out well clear of the vessel’s 
84¢ when pumping, and brought inboard when 





THE PATENT JOURNAL. 
Cmdensed from So Oficial Journal of 
atents. 


Application for Letters Patent. 


*,* When inventions have been “communicated "’ the 
name and address of the communicating party are 
printed in italics 


6th April, 1897. 
8764. MEASURING INSTRUMENT, A. E. Alexander.—D. 
Harrington, United States.) 










8765. Boxes, A. Borlinghaus, London. 
8 SLuTcH, I. Hermann, London. 
8767. Cans, W. Carter, London. 


8768. Dampine Actions, J. G. Murdoch, jun., and J. J. 
L. Furey, London. 

8769. Pontoon Brivages, A. M. Wylie and L. Cohen, 
London. 

8770. Letrer-BoxeEs, J. King, London. 

8771. Nots for Botts, G. McCarthy and G. A. Wood, 
London. 

8772. Preumatic Separators, G. and A. Raymond, 
London. 

8773. Game, F. Hunt, London. 

8774. Evecrric Incanpgescent Lamps, L. J. 8. Friard, 
London. 

8775. MeLTING AppARaTus, N. 8S. Jenkins, London. 

8776. Cranes, R. Wright, London. 

8777. Corsets, H. W. Reynolds, London. 

8778. Costumes, W. H. Swingler and H. V. Hooydonck, 
London. 

8779. ARTIFICIAL MINERAL Waters, J. K. Anderson, 
London. 

8780. UwnITING 
London. 

8781. ComBinaTION Toots, A. Strum and E. R. Dean, 
London. 

8782. Coupters, A. H. Carroll, London. 

8783. Rectprocatinc MetTaL-cuTTING MACHINES, A. 
Gordon, London. 

8784. CONTROLLING the Draucut to Furnaces, E. Wilson, 
London. 

8785. Locks, A. Zillwood, London. 

8786. CaLeNnDAR, H. H. Lake.—(J. & Heithersay, 
Western Australia.) 

8787. Makino Srencizs, H. H. Lake.—(H. E. Hendley, 
United States.) 

8788. Puonoorapns, H. H. Lake. —(E. N. Dickerson and 
G. Bettini, United States.) 

8789. SPRAY-PRODUCING APPARATUS, W. S. Frost, 
London. 

8790. HorsesHogs, F. Griinberger, E. Tiichler, and I. 
Klein, London. 

8791. DrarTinc GARMENT Patrerns, E. J. 
London. 

8792. PropeLLineG VeEssELs, F. Krefft, London. 

8793. Gas, W. P. Barltrop. London. 

8794. TarLors’ Patrern, W. W. Crisp and R. L. Wood, 
London. 

8795. Cramp for Car Proputsion, H. 
London. 

8796. SaponiFicaTIon of Fatry Matters, E. G. Scott, 
London. 

8797. GumMING or MoisTentne LapBets, C. Wolffhardt, 
London. 

8798. Hook, J. Hillyer, London. 

8799. Curr, J. Hillyer, London. 

8800. CaLipers, J. Bystrom, London. 

8801. Traction, L. B. Atkinson, London. 





or We.tpinc Merats, J. Andrews, 


Curran, 


Kleinholtz, 


8802. Sarety Razor Strops, A. Silberstein, 
London. 
8803. VaRIABLE. Spzep Mecnanism, E. Miiller, 
London. 


8804. Tapes, J. Reap, London. 

5. Tupes, J. C. Grant, London. 

Huss for Rotatinc Sprnpies, E. J. A. Briggs, 
London. 

8807. Lamp, O. Helfft, London. 

8808. Seat, J. W. Hunter, London. 

8809. TELEGRAPHIC ApPpaRaTus, J. C. Mewburn.—(B. 
Hoffmann, France.) 

8810. Can Openers, R. Reid and P. Conreich, 
London. 

8811. Paint, R. Hingston and J. C. Rankin, London. 

8812. Marine WHEEL CONTROLLER, T. G. Stevens, 
Greenhithe, Kent. 

8813. SturFinG GLAND, &c., T. G. Stevens, Greenhithe, 
Kent. 

Bicycle GEARING and TIREs, 





T. F. Cashin, 


Rhyl. 
7th April, 1897. 


8816. ‘Toot, J. Southcott and H. Collins, Stratford 
New Town, Essex. 

8817. Lever Bott, G. Baldry, Ditchingham, Norfolk. 

8818. Pneumatic Doc Muzzze, T. Hill, London. 

8819. AppLyING PowER to MOTOR-DRIVEN VEHICLES, 
J. E. Thornton and J. P. Lea, Altrincham, near 
Manchester. 

8820. Burron Protector “ Le Cécilia," A. P. Desbarres, 
London. 

8821. Sprrat DrawinG FrRaMEs, M. 
Belfast. 

8822. Gas or O1 Enaines, H. J. Wimshurt, Coventry. 

8823. Brakes of Bicycies, J. Carter, Handsworth, 
Staffordshire. 

8824. Roppine Fasrics, W. Dyer and W. R. Fox, jun., 
Plaistow, Essex. 

8825. Cooter, G. W. H. Corrin and R. H. Harrison, 
Liverpool. 

8826. CANDLE-SHADE Houper, F. W. Kendrick, Bir- 
mingham. 

8827. Crcte Caatns, E. Watchorn and H. Baldwick, 
Nottingham. 

8828. Boat Proputsion, C. W. James and G. L. I. 
Wolley, Birmingham. 

8829. Spanners, J. E. Onions, Birmingham. 

8830. LupricaTiNG RoLuers, A. Hitchen and Howard 
and Bullough, Ltd., Accrington. 

8831. SprnpLEs, C. Hodson, Keighley. 

8832. Reets or Ho.pers for Twine, D. Macfarlane, 
Glasgow. 


Montgomery, 


8833. Paper Fronts and Scarrs, W. O. Chisholm, 
Glasgow. 

8834. Securinc Piaster to Surraces, J. Dalziel, 
Glasgow. 


8835. Motors, C. O. Northwood, Glasgow. 

8836. Gas Burners, R. O. Tweedie aad D. Morris, 
Glasgow. 

8837. Tubes, G. A. Murguletz, Glasgow. 

8838. SappLEs, E. R. F. Mason, Leeds. 

8839. AvveriistnG, J. L. Seligmann, Glasgow 

8840. Puzzir, W. Pope, Birmingham. 

8841. PaoroorapPHic Printinc, W. H. Edwards, Bir- 
mingham. 

8842. TransreR Sky Neaatives, W. H. Edwards, Bir- 
mingham. 

8843. VELocipEDEs, E. R. Royston, Liverpool. 

8844. Cavity MeLTING Pans, R. B. Helliwell, Liver- 


1. 
gsi. AIR Heaters, W. H. Watkinson, Glasgow. 
8846. Mi_kine Apparatus, W. H. Lawrence and R. 
Kennedy, Glasgow. 
8847. VeLocipEpEs, H. and J. Knowles, Manchester. 
8 Lamp, P. E. Berta, Berlin. 
8849. Torcues, P. E. Berta, Berlin. 
88°0. StRikING AppaRaTus for INSTRUMENTS, J. Miiller, 
Berlin. 
8851. Srrikine Apparatus for INSTRUMENTS, J. Miiller, 
Berlin. 
8852. Brusues, C. H. Schell, Berlin. 
8853. Temporary Staags, T. V. Marsh and G. Griffith, 
London. 
8854. Cycte SappLe ATracuMENT CuIPs, R. O. Cowan, 
Birmingham. 
8855. Macuinery for Prrroratine, H. W. James, 
Birmingham. 





8857. Fire Licuter, W. H. Briscoe, Birmingham. 

8858. Wuerex Rios, A. R. Bunting, Sheffield. 

8859. MeraL-sLorrinc Macuines, W. T. Smith, 
Keighley. 

8860. Ratitway SIGNALLING, R. Muschamp, Yeadon, 
near Leeds. 

8861. KNEELING Pap, H. J. Cook, Crabb’s Cross, near 
Redditch. : 

8862. Se_r-seTrinc Game Trap, J. Davidson, Holkham 
Wells, Norfolk. 

8863. SHARPENING Saws, R. Turnbull, sen., and R. 
Turnbull, jun., Newcastle-on-Tyne. 

8864. Maxim Guns, J. Ramsay, Erith. 

8865. Lacinc Boots by PuLieys, E. Whittaker, Great 
Lever, near Bolton. 

88 16. Screw Keys, J. W. Cawthorne, Leeds. 

8867. Hat Houpers, 8. Bartlett, Bath. 

8868. Cycxes, J. Pye, Liverpool. 

8869. Waterproor Coats, P. Maclellan and W. G. 
Aspinall, Glasgow. 

-8870. OprarninG Rer_ectep Views, A. Withers, jun., 
London. 

8871. WareR-cLoseTs, J. Duckett and Son, Ltd., and 
J. Duckett, Londoo. 

8872. Cycie Cuarns, A. J. Lester, London. 

8873. OsTarninec Copper from Ores, W. Noad and W 

gate, London. 

8874. Copper, G. A. Dick. London. 

Spanner and TrrE Deracuer, E. Ellis, London. 

8876. Fo_pinc Macuines, F. A. Barthel, London. 

8877. Ain Compressors, T. W. Barber, London. 

8878. APPARATUS for GaTHERING Fruit, J. Fernley, 
London. 

8879. CycLe Tires, T. G. Norris, London. 

8880. Keexs, C. G. Sinclair, London. 

8881. ELecrric SIGNALLING ApparatTts, A. J. William- 
son, Denbigh. 

8882. HypopermMic Syrinces, A. J. Boult.—(Z. Fournicr, 
France.) 

8883. Cigar Cutters, A. D. Spiers, London. 

8884. METALLIC CARTRIDGE SHELLS, H. 
London. 

8885. ELecrric Lamps, J. E. Barnard and T. A. B. 
Carver, London. 

8886. Cover for CLoset Sxats, M. and A. Schrieber, 
London. 

8887. CasTING Metats, O. Imray.—(7The Pennsylvania 
Salt Manufacturing Company, United States.) 





B. Ford, 


8888. SMOKE-CONSUMING APPARATUS, A. Krippel, 
London. 

8889. Pyeumatic TrRED WHEELS, W. E. Rowlands, 
Liverpool. 

8890. Propuctnc Picrures on Guass, F. Albrecht, 
Liverpool. 


8891. BLorrinc Pap and CaLenparR, A. Winter, Man- 
chester. 

8892. Drawino Routers, A. H. Briggs, Liverpool. 

8893. Moutpixc Cigar Fitvers, A. Grouvelle and E. 
Belot, Liverpool. 

8894. Damper for Bakers’ Ovens, J. D. Alexander, 
London. 

8895. SuspeNnDER for StocK1nas, F. Beckitt, London. 

8896. Tires, T. Sterne, London. 

8897. SusPENSION WHEELS for CyciEs, J. Harrington, 
London. 

8898. Heatinc Hovusss, A. M. Perkins and Son, Ltd., 
and H. Walton, London. 

8899. Bits, M. Stendner, London. 

8900. Hanp Barrows, F. W. and W. A. Erb, London. 

8901. Rim Lip, W. Laws, London. 

8902. Moistenine the Arr in MILLs, D. Viste and E. 
Daw, London. 

8903. Crampine Devices, C. E. Luce, London. 

8904. Pneumatic Tires, F. W. Suter, London. 

8905. Exastic Fiiuine for CycLe Hanptes, J. Deborde, 
London. 

8906. ELectric Couptines, W. J. Davy and G. Thomas- 
Davies, London. 

8907. Foe Sianattine, H. Tomlins and C. R. Gurr, 
London. 

8908. KNEE-BAND, C. F. Beaumont, London. 

8908. ELectric Arc Lamp, E. P. L. Mors and L. A. C. 
Pottier, London. 

8910. Workinc Hypravtic Presses, F. W. Scott, 
London. 

8911. Screw Caps for Borr.zs and Jars, A. C. Towers, 
London. 

8912. Heat Rapiators, J. T. Jackson, F. J. Travers, 
and J. A. Mills, London. 

8913. Cocks, E. Antoine, London. 

8914. Heatinc and Evaporatine Liquins, 8. Frank, 
London. 

8915. PREPARING ALKYLATED DICHLOROXYPURINES, J. 
Y. Johnson.—(C. F. Boehringer and Soehne, Germany.) 

8916. SupporTinc Lamps in VeHIcLEs, H. Tanner, 
London. 

8917. Maxine Articies from ALUMINIUM ALLoys, G. 
A. Dick, London. 

8918. Pneumatic Tires, J. H. G. Seale, London. 

8919. JorntiINnc WATER and Gas Pipss, D. J. R. Dun- 
can, London. 

8920. MaTcCH- PACKING MACHINES, A. 
London. 

8921. Pie Fasrics, J. Reixach, London. 

8922. Pite Fasrics, J. Reixach, London. 


Lagerman, 


Sth April, 1897. 


8923. VENETIAN Masts, R. C. Sayer, Bristol. 

8924. PreparinG GraINn for Mattinea, E. 8. Beaven, 
Warminster, Wiltshire. 

8925. CycLte Sappie, C. T. Fowle and G. F. Day, 
London. 

8926. INcuBaToRS, R. Kanthack, London. 

$927. Rim, A. Banks, Birmingham. 

$928. SecMENTAL Tire, A. Banks, Birmingham. 

8929. CycLe Tire, J. E. Moore, Northwich. 

8930. Toy, J. H. Boolds and J. Wright, Middlesbrough 

8931. TrrEs, J. B. O'Callaghan aud E. G. Gregory, 
London. 

8932. Tune Drawrne, A. E. Hills, Birmingham. 

8933. Drawina-orr Liquips from Jars, C. W. Neville, 
Bristol. 

8934. ADVERTISING, F. Thornton, Manchester. 

8925. Tires, W. F. Rae, London. 

8986. Conpuir for Isonatrnc Execrric Wires, E. 
Haslam, Derby. 

8937. Construction of Carco VEssELs, T. Bredsdorff, 
Stockton-on-Tees. 

8938. PNeumatic Tires, B. F. Sparr, London. 

8939. Gas and Om Moror Eneinges, J. Southall, Wor- 
cester. 

8940. Cycte Sappies, H. Clarke and 8. Bernstein, 
Birmingham. 

8941. Strup Guarps, H. M. Wilson.—(J. Langridge, 
Japan.) 

8942. Tires or Fevures of Venicies, &c., J. R. Taylor, 

Derby. 

$943. Sprnninc Macuines, J. and J. W. Walker, Man- 

chester. 

8944. Arc Lamps, H. M. Darrah, Manchester. 

8945. TIME-CHECKING APPARATUS for Brrps, J. H. Dobb, 

Halifax. 

8946. Motor Cycues, W. Davy, Ryton-on-Tyne. 

8947. Tires, G. L. W. Hepenstal, Mount Nugent, 

Ireland. 

8948. RepucING VIBRATION in CycLEs, W. Deakin, Bir- 

mingham. 

8949. OuTER Covers of Tires, W. R. Swain, Sligo, 

Ireland. 

8950. Sotip Trres for Cycies, &c., J. J. Wagstaff, 

Newport Pagnell. 

8951. Printinc and Foipinc Macuines, J. J. Allen, 

Bradford. 

8952. Connectine Lamps to ELecrric Wires, F. Palm, 

Halifax. 

8953. Mreasurine for GARMENTs, T. E. Richards and 

R. W. C. Skoyles, Norwich. 

8954. Jornts for Linep Pipine, A. Clarke, Hudders- 

field. 

8955. Rockne Cuarrs, W. 8S. McLennan and T. Mor- 

ton, Glasgow. 








dols., or to give security to this amount, for the 
fulfilment of thejr obligations, 


8856. VELOCIPEDE HaNDLE, W, Handley and H. Lowe, 
Birmivgham, 


8956. Draw1na-orFr Liquips from VEgssELs, P. Baumert, 
Manchester, . 
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8957. Lever for Fissis¢ Rees, R. Heaton, Birming- 


am. 

8958. FounTAIN Pens, H. Dryerre, Blairgowrie, Perth- 
shire. 

8959. Separatinc Meta from Grain, B. E. Parkes, 
Birmingham. 

$960. Tractne Patrerns, G. Dixon and R. T. Baines, 
Leed: 


Ss. 

8961. Execrric Arc Lamp Mecuanism, G. Percival, 
Cork. 

8962. Rim and Trre, C. Gentle, Hamilton, Canada. 

8963. Licatine Device for Om Lamps, E. A. Brown, 
Keighley. 

8964. WHEELS, G. Simpson, Keighley. 

8965. Srrarnrnc PaPeR Pup, J. White, Glasgow. 

£966. Winpow Srops, F. R. M. Phelps and P. Daw, 
London. 

8967. Wrencues, H. Lucasand W. A. W. Fey, London. 

8968. Lockine Gear Cyc e for Forks, G. G. Blackwell, 
London. 

s9€9. Cotour System, S. Jones, F. Jones, F. 8. 
Howard, and W. Reid, London. 

8970. ELecrric InpicaTine Apparatus, R. S. Hampson, 

ndon. 

8971. Enve.ops, C. R. Baker, London. 

8972. Evecrric Motor, W. R. V. Marshall, Glasgow. 

8973. PuncTuRE-PROooF METALLIC SHIELD, B. Selby, 
London. 

§974. Lape, 8S. Napper, London. 

8975. DarnInG TEXTILE Fasrics, W. J. Midelton and 
P. Barlow, London. 

8976. Srorinc Sutpucric Acip, L Couher, London. 

$977. SreRILIsiNG MILK and other Liqurps, R. G. Nash, 
Lordon. 

8978. SHELLS or Explosive ProvectiLes, J. J. Périssé, 

London. 

79. Drivine Gear for Crcxes, B. A. Spaull, London. 

8980. Fastenrye Device, B. A. Spaull, London. 

£931. Duat Exuavust Steam Locomotive, L. J. Todd, 
London. 

8982. Paintinc Presses, A. Joisten and J. May, 
London. 

8983. Sarety Sau1Tzrs and Screens, A. E. Schmidt, 
London. 

8384. SIGNALLING, S. S. Stepanow, London. 

8985. SigNaLuine, 8. 8. Stepanow, London. 

Motor Cars, C. Gouchon, London. 
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8986. 

$937. Rus for VenicLes, M. Bouiard and H. A. Shel- 
ton, 

898s. Creanina Boots, C. F. Jekeli and M. Haacz, 


London. 

8°38). Srorninc Acetyteng, J. G. Kerr and C. Fry, 
London. 

8990. SmetTInG Mryerat Ores, G. H. Blenkinsop, 


London. 

8991. BrRICK-MAKING Macurines, G. Glazebrook, Bir- 
mingham. 

$992. Junction Lues and Brackets, A. Appleby, 
Birmingham. 


§993. ADVERTISING, F. O. D. Durell, London. 

8994. TrTrazo-azo Compounbs, A. Clark.—{ The 
Firm of Kullmaa and Rapp, Holland.) 

8995. Brake for I[npucTion UCorxs, J. King and C. H. 
Watson, London. 

8996. Toy Sionat Sration Fcacstarr, 8S. 
London. 

8997. Tosacco, Pipes, E. Perrin, London. 

8998. Gratine Rinp of Fruits, H. Spring, London. 

8999. TrrEs, 8S. Green, London. 

9000. Coop or PortasBLE Carer, T. J. Fenn, London. 

9001. Borrte Stoppers, J. P. Erie, London. 

9002. Motor Cars, J. P. Erie, London. 

9003. Foop Propucts, H. Higgins, London. 

9004. CycLte Gear, E. Edwards.—{.V. von Moller, 
Russia 

9005. = Hoops upon Barrexs, C. A. Neubecker, 
London. 

9006. TaRasHING Macuives, J. Marshall and H. 
Graepel, London. 

9007. Macuines for THrasHiInG Grarn, J. Marshall, 
London. 

$008. Dynamo Evecrric MacHINEs, V. 
London. 

9009. BrusHes for Bicycies, &c., C. E. Flemming, 
London. 

9910. Recor: and Apvancine Apparatvs, J. A. Deport, 
London. 

9011. Dygerne and BLeacuine Fipres, L. Koenig, jun., 
London. 

9012. Bruistnc Breap Crust, P. L. F. H. Chaussinind, 
London. 

9013. Bruistne Foon, &c., P. L. F. H. Chaussinand, 
London. 

9014. CycLe Frames, W. C. Johnson and G. C. Pearson, 
London. 

9015. Woop-cuTTInc MacHINERY, J. McHardy, London. 

9916. Wave Morors, A. W. Stahl and F. B. Gatewood, 
London. 

9017. Furnaces, J. Wagner, London. 

9018. PrepaRinc Beer, 0. Trachmann, London. 

9919. CHARCOAL-MAKING Pant, D. A. Casalonga, 
London. 

9020. Crosep Water Cutverts, C. Worker, London. 


Curteis, 


A. Fynn, 


9th April, 1897. 

9021. Wrre Matreress, A. Lakin and F. C. Randall, 
Birmingham. 

9022. PerpetuaL Motion, E. Hollings and J. L. 
Thomas, Norwich. 

$023. CicarReTre and Cicar Houper, W. MecNiece, 
Knock, Co. Down. 

9024. Batt Bearines, W. B. Smith. London. 

9925. SuspENDING AppaRatTvs, C. Millington, Boston 
Spa, Yorks. 

9926. APPLIANCE for Makinc Garments, W. H. Sladdin, 
Brighouse, Yorks. 

9027. CarriaGz Lamp, J. C. and W. W. Lord, Birming- 


ham. 

9028. TuBELEss Pyeumatic Tire, W. H. Webster, 

ork. 

9029. PREVENTING TrovsERS Baaoinc at the KyeEgs, 
W. Hancock, london. 

9930. BLast Furnace Stac or Scoria, T. C. Hutchin- 
son, Stoeckton-on Tees. 

9031. Mountinc Rouiiers, J. Robertshaw and E. 
Priestman, Bradford. 

9032. Foot-BRaKE for Cycies, H. J. Shepherd, Bir- 
mingham. 

9033. ‘TUBULAR FEED-waTER FILTER, J. L. B2oothman, 
Greenock. 

9034. BLackrnc Boxes, T. A. Langhorne and J. Tillot- 
son, Keighley. 

9935. VeLocipepe WHEEL Tires, L. Vallet, Liverpool. 

9036.-Loom Pickers, J. P. Ormerod and G. Booth, 
Manchester. 

9037. Crcte Cuars ArsusTments, R. F. Hall, Bir- 


mingham. 

9038. Gauatnc Ba.ts, R. F. Hall and H. J. T. Piercy, 
Birmingham. 

9039. VaLves for Pneumatic Tires, R. F. Hall, Bir- 
mingham. 


9940. Raitway Vacuum Brakes, J. L. Jones, Dublin. 

9041. Paotowerer, W. and B. Cowan, Ltd.—(C. V. L. 
Martenson, Brazil ) 

9942. Furnaces, T. Fletcher, and Fletcher, Russell, 
and Co., Ltd., Manchester. 

9043. .-gtaeea R. A. Tighe-Gregory, Woodbridge, 
Suffolk. 

9014. SavtrLte Gcarp, L. Crompton and W. Turner, 
London. 

£045. Sustarntnc Mantes of Lamps, C. O. Ruslirg, 
Sheffi 

9946. BuckET-LaDDER DrepcerR, &c, R. H. Smith, 
Sutton, Surrey. 

0047. MANU-PEDO-MOTIVE Mecnanism, R. Edgar, jun., 
Glasgow. 

9018. MANU-PEDO-MOTIVE MECHANISM, R, Edgar, jun., 
Glasgow. 

9019. Topacco Pirr Pivc or Stopper, J. Roberts, 
Glasgow. 

9050. Bicycues, J. Roberts, Glasgow. 

9051. Bearinas for Cycies, J. G. Thomson, Glasgow. 

9052. Motive Power, J. Taylor, Glasgow. 





1éid. 











9953. TrrE PuncTURE PREVENTER, F. H. H. Timmis, 
Birmingham. 

9054. Book Covers, A. G. A. G. Burrell, Sheffield. 

9055. Foot Brakes, E. Slack and W. H. Tweedale, 
Keswick. 

9056. MERCERISING VEGETABLE FiBREs, 
Manchester 

9057. Caimney Pots and Cow zs, J. D. Isherwood, 
Manchester. 

9058. Suoxine Pipes, J. G. Anderson, Glasgow. 

9059. WeLtina ATTACHMENTS, The Singer Manufactur- 
ing Co., and P. Shatford, Glasgow. 

9060. Buttons, G. Rydill, Dewsbury. 

9061. FisHiNG-Rops, F. M. Sanders, Birmingham. 

9062. CycLE Rests, 8S. Timings, Birmingham. 

— Bay Castors, H. Parry and ©. Bond, Birming- 

am. 

9064. VaLve for INFLATING TrrEs, W. P. Spooner and 
P. Low, London. 

9065. Traps for Sinks, J. Clark, London. 

9066. Hotprne Portions of Grain, C. O. F. Saner and 
L. Harrison, London. 

9067. MECHANICALLY - PROPELLED VEHICLES, H. E. 
Friese, London. 

9068. CompuTiInG Scaugs, C. Junge.—(D. Myers, United 
States.) 

9069. Or, Pumps, F. C. Smith, London. 

9070. BicycLe Betis, T. Hoermann and J. F. Kuhn, 
London. 

9071. Pepats for Bicycies, E. J. Lewis, London. 

9072. Cement, D. Wilson, London. 

9073. Stass for Beps of Bituiarp Tasvss, D. Wilson, 
London. 

9074. Cuess and Draucut MEN and Boarps, T. W. 
Sweet, London. 

$075. MecHANISM for Motor Veuic.Es, E. B. Fenby, 
Erdiogton, near Birmingham. 

9076. — TING ConpucToR and Moror, H. L. Butler, 

ndon. 

9077. Brakes for VeLocipepes, R. Robinson, London. 

9078. ALarm Guy, J. Shaw, Worcester. 

9079. TceB.s of Spinnina Macuiyery, J. B. 
Bradford. 

9030. Justiryinc Type Maraices, O. V. Sigurdsson, 
London. 

9081. Woop-workine Pranes, J. Jones and J. O. 
Lloyd, London. 

9082. Pumps for InrLatina Tires, E. Sclaverand, 
London. 

9083. FLour Bry, 8. O. Callahan and J. W. Shipman, 
London. 

9084. Brnocies, W. Wiener, London. 

9085. Coup.ines for VenicLes, H. H. Lake.—(C. A. 
Gould, United States ) 

9086. Heatinc or Cootine Arr, J. G. Calvert, London. 

9037. Yoke, P. R. J. Willis.—(J. S. Atkinson and W. 
Craford, United States.) 

9088. MusicaL Instruments, H. E. Green, London. 

$039. Fixine METALLIC TuBULAR Pieces, P. Jensen.— 
(Hoyer and Glahn, Germany ) 

9590. ComBrneD Cookine Apparatvs, S. Beal, London. 

9091. DistrisuTion of Execrricity, H. F. Parshall, 
London 

9092. AN InstantLy Dayrine Ink, N. M. J. Rigby, 
London. 

9093. Car Courtine, J. F. Swint and J. W. Grady, 
London. 

£094. Rartroap Brake, C. L. Harryman and W. T. 
Pyne, London. 

9095. TeLeGraPH Key, T. W. Andrews, London. 

9096. Pneumatic TrrEs, P. Braham, London. 

9097. ANIMATED Pictoriat Errects, W. Friese-Greene, 
London. 

9098. Startinc Gas Enorngs, C. Schiitz and H. Heyde- 
meyer, London. 

9099. Propuction of NickeL Sutpsate, T. Savage, 
Birmingham. 

9100. Bzarrines for Cycxes, J. and T. B. Smith, Bir- 
mingham. % 

9101. Cycre Frames, J. Carroll, London. 

9102. InstrucTION in GeocrapHy, R. Mayer, London. 

9103. Inpicatina the Price of Goons, H. E. Wright, 
London. 

9104. TimeraBies, L. Wendrener, London. 

9105. SHeer Metat Bopsins, G. Paley and J. A. 
Sutcliffe, London. 

9106. TannrinG Hives, E. O. Daniel, London. 

9107. AuTO-MoToR Roap VEHICLEs, E. Rossel, London. 

9108. ApHEsIve Compounps, A. J. Boult.—(C. M. 
Higgins, United States.) 

9109. SypHoNn-FLUsHING Devices, W. A. McCormick, 
London. 

9110. CvcLe Foot-rests, J. C. Roper, London. 

9111. Exe.osives, W. Greaves and E. M. Hann, 
London. 

9112. Carriace Lamps, A. E. Purrott and E. W. 
Wil'ard, London. 

9113. AttacHING Woopwork to Watts, A. Thieke, 
London. 

9114. Cycies, J. Adair, Ireland. 

9115. Mou.pine Borrie Stoppers from Composition, 
F. Bridge, London. 

9116. RoLiers for Winpow Butnps, W. C. 8. White, 
London. 


London. 

9118. Seconpary VoLTaIc BATTERIES, 
London. 

9119. VenTILaTED Sappves, G. G. M. Hardingham.— 
(A. L. Webster, South Africa.) 

9120. Mountine Paorocrapuic Prints, J. A. De Witt, 
London. 

9121. Printinc in SeveraL Corours, F. C. Taylor, 
London. 

9122. Reversinte Winpows, E. V. Harris, London. 

9123. Coverine of Criinpers, J. Margulies and A. 
Béhme, London. 

9124. Ink Ducts, F. C. Taylor, London. 

9125. Cycie SHogs, H. Manfield, London. 

9126. Fitaments for INcaNDESCENT Lamps, C. H. 
Stearn, London. 

9127. ELectric Meters, Evershed and Vignoles, Ltd., 
and 8. Evershed, London. 
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9128. PLovens, W. Reid and A. Simpson, Aberdeen. 
9129. Castine CaTTLe for SLAuGHTER, A. Ward, Man- 
chester. 
9130. TuspzLEss Pyeumatic Tire, F. D. C. Strettell, 
Bristol. 
9131. SausaGE-FILLING Apparatus, W. F. Schénland, 
London. 
9132. TypE-writinc Macuines, W. J. Barron, London. 
9133. Roto-motors for VEHICLEs, R. Alston, Glasgow. 
9134. Se_r-suppLyinc WaTeR Power, P. O'Donnell, 


E. Crépy, 


Mason, 


L. Epstein, 


ondon. 
9135. Vatves for ConTROLLING Power, H. E. Yerbury, 

Bristol. 
9126. Scarrotp Cramps, J. Evans, Erwo2d, Brecon- 


shire. 

9137. Laton for Doors, J. B. Seward, Wokingham, 
Berkshire. 

9138. CicaRETTE Ho.pers, J. Inglis, Glasgow. 

9139. Fastenrncs for Brace.tets, J. Smith, Bir- 
mingham. 

9140. Lamp Fastener, F. J. Edginton, Birmingham. 

9141. VenTiLators, C. E. P. Gabriel, Birmingham. 

9142. Sairts, P. A. Haycock, Birmingham. 

9143. Penctt SHarpener, F. and F. Herbert, County 
Durham. 

9144. Securrsc Tuses in Borrers, C. 
Teddington, Middlesex. 

9145. Propeviers for Steamsuips, A. Martini, Liver- 


R. James, 


pool. 

9146. Cicar Hoxpers, B. Draper, N. Rous, and T. 
Matthews, Liverpool. 

9147. Suspenpine Vacances, F. E. Blowers and J. 8. 
Crowley, Manchester. 

9148. SeLr-actinc Mu.zs, J. McQueen, Manchester. 

9149. Dravucut Ventitator, W. J. Tickelpenny and 
A. Perkins, Monmouth. 

9150. ENAMELLED Surracgs, H.‘and P. H. Sanguinetti, 
London. 


9:51. “Szoement” Tempies for Looms, J. W. Peacock, 
Bradford. 

9152. Twistine THreEapDs, J. Boyd, Lanark. 

9153. SURGICAL-BANDAGE Pin, &. L. P. Parker, Castle 
Donington, Leicestershire. 

9154. OlntMENtT INTRODUCER for SuRGEONs, C. New- 
man, London. 

9155. WasHiIna Macatnes, J. A. Pickup and J. Butter- 
worth, Accrington. 

9156. Botrte Stopper, J. Harraway and A. Scutt, 
London. 

9157. Knitting Macuungs, R. Challands, F. W. Pare, 
J. H. Smith, and the Maximum Knitting Machine 
Company, Ltd., Nottingham. 

9158. Dies for Hammers, D. Pardoe, Erdington, near 
Birmingham. > 

9159. Orrer Trawt Boarp, R. Cowell and R. W. 
Mason, Fleetwood, Lancashire. 

9160. SecurRING ARTICLEs in Position, E. G. Herbert, 
Manchester. 

9161. BicarBonaTE of Sopa, A. J. Bambridge and G. 
Weddell, Newcastle-on-Tyne. 

9162. Lapres’ Gioves, K. Lieb, Germany. 

9163, ATracHING TirEs to WHEELS, 3. E. Rogers, 
Smethwick, near Birmingham. 

916%. Bexertinc Macuinsgs, J. Dinsmore, jun., Bully- 
mena, l[reland. 

9165. CIGARETTE Casgs, F. J. Ludington, London. 

9166. OVERHEAD Evectric Conpvuctors, J. Werther 
and A. Schiiffer, London. 

9167. Daivine Gear for Cycues, J. Howard, London. 

9168. Cuan GearING, P. Sylva, London. 

9169. Dsvice for Artictes Lerr at Door, W. Alex- 
ander, Liverpool. 

9170. Heavine Sticks for Sacks of Coat, E. W. Gibbs, 
London. 

9171. Empossep Psoroarapus, D. F. Hulbert, St. 
Louis, U.S.A. 

9172. Scrapinc Apparatus, P. R. J. Willis.—(W. C. de 
Grafrenried, United States.) 

9173. ELECTRO THERAPEUTICAL Lamp ELECTRODE, R. 
I, Mayer, Lond mn. 

9174. Gas Motors, P. Lacroix and L. Dabasse, London. 

9175. IMPREGNATING ATMOSPHERIC AIR, F. Wilkins, 
London. 

9176. Sranps for Cycixs, F. R. W. Morgan, London. 

9177. TuscLous Boiters, J. Weir, London. 

9178. Pyeumatic Tires, J. Bradford, London. 

9179. Box Orroman Coucues, E. Spinney, London. 

9180. TRaveLLING Trunks, J. Tate and W. H. Tate, 
London. 

9181. Erecrric Tracrion, H. W. Handcock and A. H. 
Dykes, London. 

9182. Saackve, H. E. Bowring, London, 

9183. Dress Prorecror from Mup, J. E. Roberts and 
G. T, Lyne, Rhyl. 

9184. Linen and CoLiar CuIP, J. E. Roberts and G. T. 
Lyne, Rhyl. 

9185. Proputsion of Suips, T. G. Bowick, London. 

9186. VenTILaTeD Boor, T. Mobr, London. 

9187. Steam Borter Furnaces, W. O. A. Lowe, Liver- 


pool. 

91e8. Hats, H. Cox, Manchester. 

9189. Daivinc Mecuanism for Cycies, W. Cochrane, 
London. 

TURNIP- CUTTING, &¢, MACHINE, 
Glasgow. 

9191. Hat-Boxes, E. C. Horner, London. 

9192. DEopoRisinc Exuaust Gasks, J. Wilkinson and 
R. 8. Mason, London. 

9193. Waeexs for Cycies, L. 8. Crandall, London. 

9194, Heatine by Evecrricity, O. March, London. 

9195. Biixp-sHutrers, F. L. and E. T. Perken and A. 
Rayment, London. 

9196. Vatve, J. C. Plunkett and G. Donat, London. 

9197. ADMINISTERING Gases, J. C. Plunkett and G. 
Donut, London. 

9198. Sips’ STeERING TeLEGRapHs, E. J. Preston, 
London. 

9199. Boots, R. H. B. Neal and C. Mansfield, rondon. 

920). Sagarine by Hypravtic Pressure, C. D. Abel. 
—(P. Kiihne, Germany.) 

DecoraTinc Woop, E. Milo and A. Figge, 
London. 

9202. WoRKING TUNNELLING SHIELDS, J. Price, London. 

9203. Crosets, P. J. Davies, London. 

9204. Umpretias, F. H. Généreux, R. Roberts, L. 
Joncas, A. Mignault, and 8S. Brousseau, London. 

9205. Cycies, J. E. Lilley and J. Westaway, London. 

9206. Warer-cLosets, 8. S. Hellyer, London. 

9207. Penci, SHarpeners, F. E. V. Baines, London. 

9208. CoMBINATION Box, A. W. Y. Chapman, 
London. 

9209. InstRuMENT for CuTtina Corns, G. 8. Eckford, 
London. 

9210. Roms and Tires, J. A. Crane and J. Whitehead, 
Birmingham. 

9211. TeLescope Trez SHow Stanp, W. J. Pook, 
London. 

9212. CuaroinG Gas Retorts, M. Graham, London. 

9213. PREPARATION of DipHeNyL Dinarutuy., H. R. 
Vidal, London. 

9214. Vatves, J. Hopkinson and J. Hopkinson and 
Co., Ltd., London, 

9215. MANUFACTURING ALKALINE Cyanipes, H. R. 
Vidal, London. 

9216. QUICK-FIRING FIELD-GuN CarrRiaces, A. Albini, 
London. 

9217. PHOTOGRAPHIC 
Gaumont, London. 

9218. INcanDEscENT Gas Burners, J. G. Morris, Bir- 
mingham. 

9219. Mecanism for Duivixe Bicycues, A. Vargnot, 
London. 


E. Brown, 


ENLARGING AppaRaATus, L. 
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9220. Rationat Bicycte Hanpves, J. R. Watson, 
arwich. 
9221. LaBeLtina Cans, W. G. Trethewey, British 


Columbia, Canada. 
9222. CoverInec of Exectric Wires, E. Haslam, 


Derby. 

9223. Sarety Fasteninoes for Doors, W. Greenwood, 
Manchester. 

9224. PReveNTING Enorine Guipes altering their Posi- 
tions, H. M. Wilson.—{J. Langridge, Japan.) 

9225. Ain TuBine, G. J. May, Carditf. 

9226. Door Frames for Sarps, G. Rockliffe, New- 
castle-on-Tyne. 

9227. VenicLEs, J. Corp, London. 

9228. Dopsies, R. L. Hattersley and 8. Jackson, 
Keighley. 

9229. Hanp Levers for Drivine Cycies, A. Vonhausen, 
Kanchester. 

9230. Sasues, A. Ansell, Woking, Surrey. 

9231. Pepa, C. J. Whitehall, Nottingham. 

9232. PenHouper, J. Clegg, Stalybridge. 

9233. CuLtivaTor, J. Scott, Edinburgh. 

9234. Bicycle SappLes, A. McCormack, Portarlington, 
Ireland. 

9235. DeTacHABLeE Pyreomatic Tires, H. G, Dixon, 
Dundee. 

9236. HanpiE-BaR, M. H. McAllen, Dub‘in. 

9237. VenTILaToR, J. Douglas, Cupar, Fife. 

9238. Fitter, W. Dalton, Blackpool. 

9289. VELOCIPEDE-DRIVING GEAR, W. J. Molesworth, 
Coventry. 

9240. Huss, T. J Biggs, Frome. 

9241. Ratuway Porters’ Hanp Lamps, J. Whitham, 
Bradford. 

9242. Spinnina and TwisTina Frames, P. P. Craven, 
London. 

9243. Borers, J. G. Lyon, Glasgow. 

9244. Tires, M. Autal, 8. Izsé, and R. 
London. 

9245. VeLocipepes, A. S. Bower, London. 

9246. Cuairs, T. M. Grant, Glasgow. 

9247. Dritt, Ford, near Wilmslow, County of 
Chester. 

2948. Batt Beartinas for Ve.ocipepss, 8S. Tweedale, 
Manchester. 


Ignicz, 





9249, Penno.per, W. Jackson, Glasgow. 


' 
9250, Marker, W. Miitle, H. 8S. Murray, J. 
and W. Stirling, Glasgow. s Sanderson, 
9251. me a J. Sibbald, Glasgow. 
252, P, u 

9252. a Apparatus, J. R. A. and G, Davis, 

9253. Bicyoixs, J. A. Brodie, Liverpool. 

9254. Grippina Apparatus for Divina Beis, W 
Fairweather. —(Bergnings-och Dykeri Akticbolaget 
Neptun, Sweden.) ‘ 

9255, BALANCING COUNTER-PRESSURE of Water W 
Fairweather. — (Berynings-och Dykeri Alticholaget 

Veptun, Sweden.) ¥ 

9256. Toots for Divina Betis, W. Fairweather — 
(Bergnings-och Dykeri Aktiebolaget Neptun, Swed n.) 

9257. Coucnes, P. R. Wilde, London. 

9258. Loom SuutrLe Guarp, J. Hall and W. Cowpe 
London. ; 

9259, ADVERTISING, H. Duke, Sheffield, 

9260. ComBINED Brake and Foor-rest, A. J. Sapsed 
London. : 

9261. ALARM, W. Higgs, London. 

9262. Macuines for WasHinoa CLorues, J. Heselwood 
London. : 

92638. Corsets, A. M. Campling, London. 

9264. Dress Fasteners, E, M. Bouchette, London, 

9265. Neck-tres, A. Turner, London. 


9266. Preumatic Tires for Cycies, T. G. Norris 
London. . 
9267. Pneumatic Tires, J. Brackenbury - Davis 
London, : 


9268. MANUFACTURE Of 1 PHENYL 2 ALKYL-PYRAZOLONES 
O. Imray.—(The Farbwerke vormals Meister, Lucius 
und Briining, Germany.) : 

9269. Bronztne Macuings, W. M. Nurse and I. English. 
mann, London. 

9270. SasH Fasreners, S. Lawrence, London. 

9271. Lowerina of Winpow Sasues, 8, Lawrence, 


ndon. 
9272. Forminc Grooves in Woop, G. H. Young, 


London. 
9273. Means for RaiLway SiGgNaLiina, W. Hobson 
London, : 
9274. Means for Operatine CycLe Brakes, L, Cozens 
London. . 








SELECTED AMERICAN PATENTS, 


From the United States Patent Office Official Gazette. 


575,082, Ancuor, G. Tyzack, South Shields, Eaglaad, 
—Filed June 1st. 1896. 

Claim.—In an anchor the combination with a shank, 
of a crown piece having a recess to receive the eye of 
the said shank, holding arms at the ends of the 
said crown piece, and tripping arms having hollow 
backs at the centre of the said crown piece, a bolt 








having aknobon one end passing through the said crown 
piece and the shank, a knob on the other end of the 
said bolt, and a pin passing through the knob and 
bolt to hold the knob in position, substantially as 
described. 
575,391. Separatina CaLorimerer, R. C. Carpenter, 
Ithaca, N.Y.—Filed February 7th, 1896. 
Claim.—(1) In a calorimeter, the combination, with 
a steam seperator, means for collecting the moisture 
separated, and an orifice through which the dry steam 
escapes, of a pressure gauge connected with the 
calorimeter and adapted to indicate the quantity of 
dry steam flowing through said crifice, substantially 
as described. (2) Ina calorimeter, the combination, 
with a steam separator, means for collecting the 
moisture separated, a steam jacket surrounding said 
separator and arranged to receive the dry steam there- 
from, and an orifice in said jacket through which the 
dry steam may escape, of a pressure gauge connected 
with said jacket, and adapted to indicate the «uan- 
tity of steam flowing therefrom, substantially as 
described. (3) Ina steam separator, the combination, 
with a separating chamber, open at one end, and 4 


575.331! 





steam pipe projecting into the open end of said 
chamber, of a cup fitting into the end of said chamber 
and enclosing the end of said steam pipe, having per- 
forations through which moisture may pass into the 
separating chamber, and having in its side projecting 
burs arranged to catch th2 moisture thrown to the 
outside of the current of steam, substantially as 
described. (4) In a steam separator, the combination 
with a separating chamber, open at the top, and a 
steam pipe projecting downwardly into said chamber, 
of a cup suspended from the sides of said chamber and 
surrounding the end of said steam pipe, having per- 
forations through which moisture may pass into the 
separating chamber, and having on its sides projecting 
burs arranged to catch the moisture thrown to the out- 
side of the ascending current of steam, substantially 
as described. 








Epps’s Cocoa.—GRATEFUL AND Comrortine.—'‘ By 4 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a 
careful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided for our break- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet thata constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. — 
Civil Service Gazette.—Made simply with boiling water 
or milk —Sold only in packets and pound tins, by 
Grocers, labelled, “James Epps AnD O©o., Ltd., 
Homeopathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being a 
gentlenerve stimulant, supplies the needed energy, 
without unduly exciting the system.—{ADVT 
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THE CYANIDE PROCESS OF GOLD EXTRACTION. 


(Continued from page 382.) 

We ended, in the previous issue, with a description of the 
kind of wooden vat that is used for treating the auriferous 
« sand” with the dilute solution of cyanide, and noted at 
the conclusion that for the convenience of emptying the 
vats, doors are provided at or in the bottom, the latter 
josition being the one usually adopted. A convenient 
and eflicient form of this class of door—shown in Figs. 
7 and 8, page 882—is another introduction by Mr. 


Butters, although similar doors have been successfully | 


used for other purposes. He directs a circular hole 16in. 
in diameter to be cut in the bottom of the tank, upon 
which the flanged cylinder, which is of similar diameter 
and Tin. high, is placed, whilst the cast ring having a 


turned face is placed below the hole; the ring and the | 


flange of the cylinder are bolted together through the wood, 
as shown. The tee bolt is then placed on the snugs cast 
for the purpose on the inside of the cylinder, and passes 
below through a hole in the centre of the cover, which is 
clamped up tight by means of the butterfly nut on the 
tee bolt. 


for convenience of access in large tanks, removable 
slotted cylinders in short lengths of 2ft. are placed above 
half the doors to within about 6ft. of the top of the tank. 
Each tank is, of course, provided with means for drawing 
off liquid below the filter bed and for supplying liquids at 
the surface. Both vats and tanks should be dressed 
smooth inside and treated with paraffin. Wooden founda- 
tions suffice for small 

tanks, but masonry is re- 


The cylinder is filled with waste sand, a slab of | 
well-worked clay is pressed down over the top of it, and 


this important factor is reduced to about }1b., and in 

neither case is wash water used, it being replaced by the 
| weakest sump liquor; the usual consumption of cyanide 
| being much above these quantities. 
| The auriferous solutions pass on to the zinc boxes, which 
| are long trough-like constructions—Figs. 9, 10, 11, page 382 
—of 1hin. deals tongued and grooved with pieces 8in. square 
| along the top and bottom for the purpose of stiffening and 
| of holding the necessary binding bolts; the box is divided 
| into ten or a dozen compartments by partitions of lin. 
| clear pine, whilst baffle boards gained and screwed to the 
sides extend from an inch or two above the top of and in 
front of the partitions, downwards to near the bottom of 
| the compartments; the space between the bottom of the 
| bafile board and the next partition is covered by a tray of 
| iron wire gauze of about jin. mesh, on which rests the zinc 
in the form of very fine shavings; according to Mr. Christy, 
they should be long, tough, thin, light threads, fine 
enough to ignite readily, and tough enough to resist 
| speedy disintegration toslime. Theiron sieve is varnished 
before use. The boxes are built with a fall of 1 in 20, 
and so the solution traverses the compartments with 
facility, always passing upwards through the zinc. The 
first compartment contains no zinc, but serves for the 
settlement of suspended matter, and the last compart- 
ment is also free from zinc, but contains solid cyanides, so 
as toa certain extent restore the strength of the out- 
flowing solutions before they pass to the sumps, where 
they remain until required for treating a fresh lot of ore. 
There should be a zinc box for each strength of solution, 
that is, one for solutions above ;% per cent., one for 





quired for larger tanks; 
any way, the vats are di- 
rectly supported on tim- 
ber bearers running at 
right angles to the direc- 
tion of the planks. The 
foundations must be so 
arranged as to allow trucks 
topass below the discharg- 
ing doors to carry away 
the tailings as they are 
shovelled out of the vat, 
and also to permit of the 
thorough inspection, «c., 
of the bottom of the vat. 
All these arrangements 
may be seen in the illus- 
trations Figs. 12,13, & 16. 
When a sufficient quan- 
tity of material has been 
charged into the vat, which 
may take a day, day and 
half, or more, it is levelled, 
and the first cyanide solu- 
tion of a strength of from 
'; to ;5 per cent. is run 
or pumped in; it may be 
run in from below, which 
moreover prevents the 
formation of channels. 
The amount of cyanide 
solution required, and the 
quantity of cyanide to be 
added to bring the solution 
up to required strength, 
are matters to be decided 
by simple quantitative 
tests and computations, 
in which the factors are: 
Strength and quantity 
of the weak solution that 
is to be strengthened ; 
strength of the strong 
cyanide to be used for 
strengthening; water al- 
ready present in the sand 
to be treated. The so- 
lution of the required 
strength is either allowed 
to stand in contact with the mass twelve hours or so 
before running off from below the filter bed, or 
the solution is allowed to percolate steadily during 
the whole twenty-four hours of contact; sometimes it 
is caused to circulate by pumping it back to the sur- 
face as it is drawn away below; these are matters 
best decided on, the spot to suit local circumstances. 
The strong solution is followed immmediately by a weak 
solution, containing from ;A, to 3, per cent. of cyanide, 
used in about the same quantity as the strong solution, 
or in quantities determined by experiment. The weak 
solution is followed by a rapid washing with water, which 
may be carried as far as is found expedient. The liquors 
from each treatment should be passed through a distinct 
set of precipitating boxes. It may be stated that the 
inclination is constantly tending to the use of more dilute 
solutions, even for the strong liquors, and in this direction 
it is interesting to draw attention here to some typical 
cases that we have had, with some other useful informa- 
tion from Mr. Alfred James, of Glasgow. In one case as 
many as five washings are used, in another four; of both 

cases the particulars are as follows :— 
Weight of solution used 





Percentage 


in proportion to weight strength of 
x of charge. solution. 
First washirg ... } ao 
Second ,, BS i 
Third He t if 
Fourth ,, SS GS ae an em 
Fifth ‘sae ae. $0Prasmuchas possible ;'; 
as Second Case. 
First washirg...°... ... sy 
Second 38 Ka 
Thi Wi iase, Hoy wt GE aos eae 
ogg ee = ah ae 


In the first case the consumption is under 4 lb. of | also be a high level tank for dissolving the 
' cyanide and storing this stock solution. ‘Then there must 


cyanide per ton of ore treated, whilst in the second case 











Fig. 16—-END VIEW OF CYANIDING VAT 


solutions between 3%; and ;4 per cent., and one for 
weaker solutions and washings. The size of the com- 
partments is regulated to hold about 1 cubic inch of 
zine for every ton of ore treated per month ; or for each 
ton, or 26 cubic feet, of solution to be precipitated per 
hour, 21 cubic feet are generally allowed in the zinc precipi- 
tating box, the rate of flow of solution being a ton per 
hour; on this matter we shall have more to say later 
on. The gold is deposited on the zinc, and as the 
latter gradually dissolves, the gold falls through to the 
space below the sieves, in which there are plugs, by 
lifting which the gold can be washed out and col- 
lected. Recently a trough with a locked cover has 
been fixed along one side of the trough, as shown in 
| Fig. 15, for facilitating the collection of the gold. This is 
done when cleaning up ; then, too, the gold attached to the 
zincis also removed by washing and friction in water, the 
washed zinc being returned to the upper compartments, 
fresh zinc being placed in the lower ones. As regards the 
water carrying the gold slimes, it is passed through a 40- 
| mesh sieve to remove coarse particles of zinc and allowed 
to settle; the gold is then collected and smelted, forming 
what is known as cyanide bullion. 

It must be added that a cyanide plant must include 
reservoirs of sufficient capacity to hold the solutions— 
| one for the strong, one for the weak. These are con- 
| structed in a manner similar to the cyaniding vats, but 
| without filter beds or discharging door, and they are 
| placed in such a position that the solutions may drain 
| into them. It is well also to have a-smaller reservoir 

situated at some higher level of sufficient capacity to hold 
| enough solution for one charge; in this the mixing to bring 
up to the desired strength maybe effected. There should 
tassium 








be sets of piping and launders for conveying liquids, pulp, 
sands, tailing; there must be separate systems of pipes 
for the various solutions and for water; lin. to 3in. piping 
may be employed for the purpose; tee pieces and taps do 
for the connections with the various vats. Pumps are 
also required; centrifugal pumps serve the purpose well. 
A lathe for turning the zine shavings is a necessary 
adjunct, unless the shavings can be readily purchased. 

With regard to the arrangement of a cyanide works, it 
is best arranged with a small fall, so that tailings travel 
by gravity to the vats and solutions, flow of themselves 
to the precipitation boxes and the sumps; the leaching 
vats, too, are most conveniently arranged in a row or 
else near one another, so that the same set of pipes or 
launders serve for filling any one of them. Engines, 
pumps, zine boxes, cyanide dissolving tank, &c., are best 
grouped together, so as to be under cover in one building, 
and the high-level solution reservoirs may conveniently 
be placed in the vincinity. The various points men- 
tioned in this and the preceding paragraph are illustrated 
in Figs. 3, 13, and 14. 

The amount of power required in this simple cyanide 
process is very small, and would be covered by three or 
four horse-power. In a subsequent article we shall 
consider some modifications of the simple cyanide 
process. 

For the purpose of this article, Mr. C. A. Moreing, 
Messrs. Fraser and Chalmer, and Mr. William Thomas, 
of Camborne, have kindly furnished material for illustra- 
tions. Those furnished by Mr. Thomas—12 to 16—are of 
particular interest, as they not alone illustrate a new 
cyanide plant, but also give evidence of the good work 
being done at the Camborne Mining School in the way 
of supplying efficient mining men, and so keeping up the 
reputation of Cornwall for men, if not for mines. The 
manager of the mine, the works manager, and the taker 
of the photographs were all Camborne students. These 
illustrations represent the Ferreira New Cyanide Works 
at the mine of that name in the Transvaal. Fig. 12 
shows the first portion of the plant, consisting of an 
elevator wheel for lifting the pulp to the launder and con- 
veying it to the settling vats where the sand settles, whilst 
the slimes run off by means of rim overflow launder, and 
are conducted by troughs, shown, to settling dams for sub- 
sequent treatment ; the settling vats are furnished, as may 
be seen, with the Butters and Mein distributor, are bottom 
discharge, with four doors in each tank, and each having 
a capacity for twenty-four hours’ crusbings in the mill. 
Fig. 13 is a view of the battery of extraction vats, with 
its system of pipes for applying liquors above and taking 
out solutions below, withits strong stone foundations under- 
neath and with the charging platform overhead, to which 
the sand is brought in tubs by a systsm of top endless 
rope haulage, and from the tubs falls direct into the vats. 
The vats are of the nature fully described above, being 
30ft. in diameter and 10ft. high above the filter bed, with 
a capacity of 330 tons each ; and the sections of the hoops 
are joined together by the castings already mentioned, 
which, too, are distinctly shown in the figure. Shaft frames 
and the surface works of a mine can be seen in the distance. 
Fig. 14 illustrates the precipitating house with the extrac- 
tion vats behind, and the sumps in front; the latter are each 
of 80 tons capacity. Fig. 15 represents the precipitating 
boxes with charging hoses and cocks at one end, the 
outflow pipe at the other end, and the clean-up launders 
in front. Fig. 16 isan end view of an extraction vat, 
showing various details, including the arrangement of the 
top charging platforms, of the bottom discharge, and of 
the feed pump and pipes, at the side. 








PUMPING ENGINES FOR ROTTERDAM. 





In 1869 the Municipality of Rotterdam decided to build 
waterworks for supplying the city with filtered water 
from the river Meuse. These works, calculated on a basis 
of a daily consumption of 5000 cubic metres (1,100,000 
gallons) were completed in 1874. 

The pumping plant consisted of two horizontal single- 
cylinder engines, each driving two pumps placed tandem 
and worked direct off the piston-rod, the pump next 
to the steam cylinder forcing the water into the city 
main, the head being 30 metres (98ft. 5in.); and the 
second pump delivering the water from the river on to 
the filters, a lift of only 3 metres to 5 metres (10ft. to 
17ft.) The latter pump does not draw from the river 
directly, but from large depositing reservoirs, the water 
for a day’s consumption being only taken from the river 
during a few hours after the beginning of the ebb tide. 

The water consumption of the city increased rapidly, as 
shown by the diagrata, Fig. 1, the ordinates of the shaded 
portion indicating the mean quantity required per day 
during each month. This diagram shows clearly that 
the first pair of pumping engines, delivering 500 cubic 
metres (110,000 gallons) per hour each, soon proved 
insufficient, especially on hot summer days, the water 
consumption being then greatly in excess of the mean 
daily consumption during a month. The maximum 
quantities required on those exceptional days are shown 
in the diagram by the ordinates drawn in thicker lines. 

In 1879 two engines of the same construction, but 
delivering 700 cubic metres (154,000 gallons) per hour 
each were added. Steam of four atmospheres pressure is 
furnished to the engines Nos. 1 to 4 by seven Lancashire 
boilers, the total heating surface being 477 square metres 
(5135 square feet). 

In 1888 another pair of pumping engines was com- 
pleted, delivering 900 cubic metres (198,000 gallons) per 
hour each. These are compound engines with two 
cranks at right angles, each piston-rod driving a pressure 
pump and a filter pump placed tandem. These engines 
have got Sulzer trip gear for the steam valves of both 
cylinders. The pump valves are also lifted mechanically 
—Riedler’s system; this arrangement involving sixteen 
sets of excentrics and levers for each engine.” he 
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Steam of six atmospheres for these compound engines 
is produced by three Cornish boilers with corrugated 
furnaces. Total heating surface, 252 square metres (2713 


square feet). 


These engines have been run during eight years, and 


have done their work per- 
fectly well; only the coal 5 


: wb metres. 
consumption has proved to Fiaw 


COC. 


$= 
The horizontal double-acting air pump a, Figs. 8 and 4, | bolts itself, it being merely supported by cast iron beams f, 
under the floor is driven from the overhung low-pressure | and free to expand when steam is puton. The inlet valves 
crank pin. The surface-condenser b is supported by the air | are at the top of the cylinders, Fig. 6, the outlet valves - 
pump and by the inlet pipe of the circulation water. A spe- | the bottom; they are worked from a shaft alongside 
cial circulating pump is not provided, as part of the unfil | each cylinder, driven from the main shaft by bevel gear. 
ing. The steam valves have no trip gear, which would 
involve the use of dashpots, snifting valves, &c., but the 








be somewhat in excess of 


what was guaranteed. The 
contract stipulated a con- gga 


Fig I. Gav/ons | axe simply lifted by a lever that supports the valve till 
‘soma | the moment it touches the seat. That a sharp cut-off can 
| be thus attained by carefully proportioning the levers 
| &e., is shown by the indicator diagrams, Figs. 8—10, The 
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sumption of one kilo. (2-205 
1b.) of coal for each “ water 
horse-power” per hour, a 


100000 | admission to the high-pressure cylinder is regulated auto. 
20000 | matically bya Porter governor, whereas the admission to 


| the ag cre wg and low-pressure cylinders can 





‘** water horse-power ” being 
the power required for ac- 
tually lifting 4°5 cubic metres 





“ooo ' only be changed when the engine is stopped. The 
wong | governor is driven by toothed gearing from the same shaft 
that works the steam valves of the high-pressure cylinder, 








of water per minute against #2 
one metre head. 

The water consumption 
steadily increasing, the con- gu» 





*00 | The ordinary speed of this governor is 157 revolutions per 
aco | minute, and it is worth mentioning that the teeth are gs 

| accurately cut that not the least noise is heard when 
70000 running at full speed. The central weight of the Porter 
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struction of new engines was | AO socom | governor can be lifted by tightening a spiral spri 
° ° és | 0 § pring 
again contemplated in 1893. | IN co WN \ | enclosed in h, Fig. 6. In this way the number of revoln. 
In — that the filter PUMPS ay iN \ NX A\A\MW\\AWW\ NS \N a tions of the engine can be reduced from forty-four to 
might be run quite inde- | YN \\\ AQ YG GG secon | eighteen per minute simply by turning the hand-wheel 
pendently of = pranere | { A \~ WMG GQ smo | 80d brought into accordance with the water con. 
umps, | SN NWS \ , Seal : : oe oe 
RR ye ae oe a ANY \\\ ‘ \\~ \\\ \\\ NY eeae | sumption in the city at any time. The cylinders as 
direct-acting triple-expansion | \\ N NG AS \N \ Neston rig 6 ne 
engines, each driving a cen- EN \\\ AGS NWS WN 7900000 — . — : 
trifugal pump for delivering SSV N GCG SS Gv SI} ss fs | 
1560, 1020, and 540 cubic 4875 | 1876! 1877 | 1878 1879 1880 :18 81 |/882 :1883} 1384 :1885 }1886 1887/8 yf | 


metres per hour (343,000, 


224,000, and 119,000 gallons); and two horizontal engines , tered water from the centrifugal pumps above mentioned is is4 
with pressure pumps for 1500 cubic metres (330,000 | used for circulation before being delivered on the filters ; _— frm 3.8 hilos .——- 
= Just : 


gallons) per hour each. As far as we know, this is a larger | c is the feed pump, d a small air pump for supplying the = 





quantity than is delivered by any waterworks pumping | air vessels. 
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| well as the covers and the receivers k and / are steam- 
| jacketed, the latter being provided with brass tubes 
| through which the steam passes on its way from one 
| cylinder to the next, the pipes being heated with live 
steam from the outside. 

Steam enters through the main stop valve m into the 
| jacket of the high-pressure cylinder. From this jacket it 
| is admitted to the cylinder by the inlet valves at the top, 


| 
| 
| 
| 
| 
| 











| while the steam for heating the first receiver is taken from 
| the bottom. From the bottom of receiver jacket No. 1 
| heating steam is conducted to the jacket of receiver No. 2, 

the latter jacket is drained by a steam trap. This 














engine on the Continent. The centrifugal pumping | 


| arrangement involves the use of only one steam trap and 
secures a perfect drainage of the jackets. BROS | 
The working steam that has been reheated in passing 
The casting for each bed-plate carries the shaft, the | through the pipes of receiver No. 1, enters into the jacket 


engines were ordered of Messrs. Diepeveen, Lels, and | cylindrical guides for the crosshead, and a flange or | of the intermediate-pressure cylinder somewhat super- 


Smit, of Kinderdyk, Holland. 


For the pressure pumping engines a competition was 
held between nine firms that were best known for first- 
class pumping machinery. The offer of the Fyenoord | 


Engine Works was accepted, as it promised the highest | 


steam economy, the Fyenoord Works requiring for the | 


engines offered only 7°95 kilos. (17°53lb.) per water | 
horse-power per hour, a figure far less than any of the | 


other competitors guaranteed. Should the steam con- | 
sumption prove to be greater than the stipulated quantity, | 
the engine works would have to pay a penalty of 40,000 | 


guilders (£3333) for every kilogramme 


in excess, no | 


premium being granted for a smaller consumption. 

Before proceeding to give a description of these engines, | 
we will at once say that the actual steam consumption | 
has proved to be far less than what was stipulated. The | 
committee who conducted the official trials stated for | 


one of the-engines an actual steam consumption of only | 
6°635 kilos. (14°628 lb.) per water horse-power per hour, | 


| 


this being the lowest consumption on record for pumping | 
engines of so small a lift as only 30 metres (98ft. 5in.). 
The engines are of the surface-condensing triple- | 
expansion type, with three cranks at 120 deg., each 
piston-rod driving a double-acting pressure pump. The 


engines are represented in the Figs. 2 to 7. 
dimensions are the following :— 


Diameter of H.P.C. ... ... ... 400 millimetres 
Diameter of IL.P.C. ... ... ... 620 a 
Diameter of L.P.C. ... .... .... 920 af 
2 Se ee ee ee Eh 
Diameter of main bearings .. 230 ee 
Length of main bearings... ... 350 _ 
Diameter of fly-wheel ... ... 3500 a 
Breadth of rim of fly-wheel ... 320 a 
Cooling surface in condenser ... 45 sq. metres 
Diameter of airpump ... ... 320 millimetres 
Stroke of airpump ... ... ... 280 = 
Diameter of feed pump ... ... 70 os 
Variable stroke of feed pump, 

from ... ... 121 to 295 a 


Diameter of main pump-plungers 390 3 
Stroke of main pump-plungers... 900 ie 
Diameter of piston-rod ... ... 90 = 
Diameter of valve rings, from 

220 to 820 re 
Number of revolutions ... .... 44 per minute, 


The principal 
= 15gin. 
= 24%in, 


= 128in, 

= 457 sq. feet. 
= 128in. 

= Lia, 

= 2fin. 

= 4fin, to 11gin, 
= 153in. 

= 35gin, 

= 3hin. 

= Sgin, to 32}in, 








rim on the after end to which the cylinder is bolted. This | heated, and is still perfectly dry when admitted into this 
Fi tg .7 


i 
pacomrece US1D = -nvnnenntten enone DINO van nnn oe PMO cone enn ernnnne ASUD paeencesnons J 
j 
! 
| 


















































bed-plate is firmly secured to the foundation by means of | cylinder. Therefore no drainage is necessary for this 
holding-down bolts, vertical and diagonal. cylinder jacket. For the low-pressure cylinder conditions 
Each engine frame is connected to the front cover of | are exactly the same as for the intermediate-pressure 
the corresponding pump by two 8}in. bars ¢ ¢ passing on | cylinder. All parts of the cylinders which come in vee) 
each side of the steam cylinder, which has no foundation | tact with steam performing work are carefully turned an 
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Great care was bestowed on the construction 
ntal air-pump, = — oe that whilst 
ity of this pump is only ;',th of the low-pressure 
——, the kp in the condenser is usually 
optin., measured by a mercury gauge, and reaches even 
ggin. on some days when the barometer is high. 
The pressure pumps are of the Girard type, each double- 
acting pump consisting properly of two single-acting 
umps placed face to face, and worked by a common 
P inger. The bed-plate for each pump is cast hollow 
ea al as a suction air-vessel, the air-space of which is 


olished. _ 
of the horizo 


Fig.5. 





mechanically was not adopted, the only advantage of 
this system, viz., small dimensions, great water-velocities 
and yet no shocks, being of no consequence in this case. 
The stipulated steam consumption necessitated a reduc- 
tion of the velocity through the pump valves as far as 
| practicable in order to avoid losses by friction, &c. 
That the complication of the numerous excentrics, levers, 
| bearings, &c., to work each pump valve separately was 
| thus avoided, was considered an advantage. 

| The pump valves consist of seven bronze rings of 
220, 320, 420, 520, 620, 720, and 820 millimetres dia- 
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enlarged by a vertical dome n. 


The water delivered by 
the three pumps passes through a horizontal air vessel 
1100 mm.—3ft. 74in.—diameter, 8070 mm.—26ft. 53in.— 
long, from which it is directed downwards through the | 


pressure main o of 20in. inside diameter. The weight of 
this air vessel, about 8} tons, water included, is supported 
by the vertical domes n. 

The Riedler system for working the pump valves 





meter (seven rings 8jin. to 32}in. diameter) working on 
cast iron seats. Above each valve is a small air-dome. 
The valves work very smoothly, even at fifty revolutions 
per minute, and are so perfectly water-tight that the 
pumps deliver only two per cent. less water than the 
theoretical displacement of the plungers. 


(To be continued.) 





ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS. 


MEETING AT DOVER, 

THE members of this Association held a home counties district 
meeting at Dover on Saturday last, the gathering place being at 
the engineer’s office, at the harbour works, After a brief descrip- 
tion of the harbour works, an inspection of the latter as now in 
progress was made under the guidance of Mr. J. Kyle, M. Inst. C.E. 


a 


the resident engineer, Subsequently the members assembled at | 


the Town Hall, where, after being received by the Mayor and the 
members of the Corporation, various papers were read. 

Mr. H. E. Stilgoe, Assoc. M. Inst. C.E., borough engineer of 
Dover, presented the first paper, dealing with “Some of the 
Public Works of Dover.” Though bearing this title, the paper 
was entirely devoted to the consideration of the disposal of house 
and street refuse. At the commencement the author submitted 
that the contract system of removing the refuse is unsatisfactory, 
and hence he was instructed to prepare a report on the subject, 
with a view to the Corporation carrying out the work on their 
own account, The semi-rural character of the town, with its 
adjoining brickyards and agricultural land, presents such oppor- 
tunities of cheap and useful disposal that the author could not 
then recommend the erection of a refuse destructor, particu- 
larly as the Corporation did not require to combine it with 
some form of commercial enterprise, such as electric lighting and 
plant for which it is necessary to raise steam. The idea then 
occurred of making experiments in sending both house and street 
refuse to sea in one of the hopper barges belonging to the Harbour 
Board, So successful were the trials, that it was found that what- 
ever the state of the wind or tide, the refuse could not return to 
the harbour, or be washed on to the shore. The limited dock 
accommodation and the undesirability of loading house refuse into 
a barge in the inner harbour, which was the o y place available, 
induced the borough engineer to conclude that such a scheme 
could not be recommended for practical application. It having 
been found that the house refuse could be disposed of at the local 
brickyards outside the borough for some years to come, the author 
suggested that this method should be adopted, and that the street 


detritus should be sent to sea in a stee hopper barge holding | 


00 tons, sufficient for ten days’ storage. The Corporation 
approved this scheme, which is now practically completed. The 
author has prepared a statement giving the cost o scavenging, 
watering, and carting, showing a total cost for 1896 of £3372, The 
estimated capital expenditure of carrying out the new scheme— 
the Corporation already owning the water carts and vans, tumbler 
carts, and dust carts—was stated to be £7332, and the future 
annual cost to £4112, Though the latter shows that the direct 
control system will be £740 in excess of the contract system, the 
author opines that this additional expenditure, which might be 
expected under the direct control system, is well balanced by the 
greater efficiency of the system. In conclusion, the author 
detailed the arrangements made for the carrying out of the 
disposal of refuse, and described the stables, cartsheds, and horse- 
keeper’s house built in Tower Hamlets-road, now just completed, 
for the purpose of accommodating the scavenging plant and horses, 

A paper on ‘Groynes,” by Mr, A, T, Walmis ley, M. Inst, C.E., 





engineer to the Dover Harbour Board, was then presented. The 
author pointed out that while there is no subject so dependent 
upon local circumstances as the construction to be adopted for a 
groyne, it may be useful to direct attention to examples of 
groynes with timber verticals, and also with iron verticals, the 
latter generally consisting of double railway metals with 3in. or 
4in. planking intervening. In the case of timber bolted between 
old rails, the practice has sometimes been to weld the two metals 
together at the point, necessitating the expense of heavy labour. 
At Sandgate this has been obviated by the introduction of an 
improved pile point, devised by Mr. H. E. Stilgoe. In thiscase the 
point or shoe is made with a V-shaped head, from which risesa shank 
contrived to receive the vertical railway metals which are con- 
nected therewith by bolts. The angle of the point can be made 
suitable for beach, sand, or clay, as required. Mr. A. Dowson has 
advocated a system of open groynes, consisting of uprights driven 
into the foreshore, having horizontal gratings attached to them, 
which, it is alleged, trap and retain the shingle. The author 
prefers the addition of diagonal and longitudinal boarding, which 
tends to prevent apertures in a groyne where beach could work 
through, and also serves in very exposed situations to tie the 
groyne well in both at the head and foot. The storm angle of 
the beach upon the South Coast is approximately 1 in 10, and this 
forms a ruling gradient for intermediate groynes upon a foreshore. 
The waves are the chief cause of the shingle shifting, and estimating 
the velocity of the current as that which water would acquire in 
falling a distance equal to the height of a wave, it is evident that 
a wave of only lft. in height having the velocity of about 8ft. per 
second, would easily move pebbles about over a sloping foreshore. 
Groynes, however, do not create shingle ; they only arrest it, and 
this arrest needs to be judiciously arranged. During the past 
quarter of a century experience has shown the importance of 
ae out a groyne well into low water, and tying it in at the 
head to a sea wall or embankment. In Dover Bay the upper 
portion of the groynes at this date are behind in the shingle, and 
there is no variation of the shingle on the east and west sides of the 
groynes, the beach collected between the groynes forming a 
natural and gradually sloping barrier to the side. In open areas 
where the interior is low and uncultivated, and where the expense 
of a sea wall would be inexpedient, bundles of faggots, say 6ft. 
high, 3ft. girth, with two bands placed ends up in double rows, 
us : 
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buried 3ft. to 4ft, in the ‘‘full” or ridge of the beach, will be found 

to form in time an efficient barricade wherewith to connect the 

tops of the groynes. To arrest the shingle, without impeding the 

flow of the water, groynes are best constructed when brought up 

in height gradually, as the shingle accumulates. This mode of 
| procedure is being very fully adopted by Mr. E. Case in 
front of the Dymchurch wall orembankment, which protects Romney 
Marsh. In conclusion, the author mentioned that it is the general 
opinion of engineers that groynes laid square to the line of the 
greatest force of the prevailing gales retain more beach than those 
} ~ out at an angle of, say, 45 deg. to the greatest force of the 
’ gale, 











A paper on ‘The Dover Corporation Electric Tramways,” by 
Mr. H. E. Stilgoe, A.M.I.C.E., was also read. At the outset the 
author pointed out that the tramway provisional order obtained in 
1896 authorised the Corporation to establish and work tramways 
by horse or mechanical traction—except steam. The tramways 
now in progress are mainly single line, with turnouts. The total 
length is 4 miles 3 furlongs 6°05 chains. The centro line of the 
tramway, the gauge of which is 2ft. 6in., corresponds with the 
centre line of the road, except for a short length. This narrow 
gauge was decided upon owing to the narrowness of one or two of 
the streets through which the line passes. Contracts are let for 
the construction of the permanent way and the electrical equipment 
of just over three miles of line, The steepest gradient on the 
lines is 1 in 13°32; but on the portions now under construction it 
does not exceed 1 in 25°69. The sharpest curve is 45ft. radius. 
The permanent way, which has been designed by the author, is 
of a substantial character. The steel rails —_ - of éiie — 
type, weighing 871b. per yard; they are . long, 64in. deep, 
ae slotted for Ge e-hern and drilled for the fish bolts and 
electrical bonding on the Chicago system. A portion of the head 
of the rail is cut away at the joint for fitting the outer fish-plate. 
The fish-plates, devised by Messrs. Dick, Kerr, and Co., are of 
steel, 20in. long. ach rail is laid on a continuous block of 
Portland cement concrete — 5 to 1 — 12in. wide and 8in. deep. 
The concrete is mixed and laid with great care and finished 
to a true surface; the roadway between the rails and for 25in. 
outside of each rail, is paved with Guernsey granite setts, 5in. 
deep and 4in, wide, ;°,in. above the level of the rails, grouted in 
with Portlant cement mortar—3 to 1—well swept into the joints 
and laid on a in. bed of sand on a Gin. foundation of Portland 
cement concrete—7 to 1. At the author’s suggestion the Town 
Council decided to adopt the overhead trolley system, and on 
consultation with Mr. Stephen Sellon, Assoc. M. Inst. C.E., it was 
decided, on the ground of its being more advantageous, to obtain the 
power for working the tramways from the Dover Electricity Supply 
Company. The price will be 3d. per Board of Trade unit, subject to 
reductions ona sliding scale as the consumption of energy increases. 
The author then described the plant which will be installed at the 
generating station, which is situated about the centre of the 
system. The plant will comprise two 200-horse power Babcock 
and Willcox boilers, and two horizontal tandem compound engines, 
coupled direct to four-pole compound wound generators giving 
100 kilowatts at 500 volts. The electrical equipment of tke line 
is being carried out on the side trolley system, with two No. O B. 
and §, special copper wires extending the whole length of the route, 
and carried 21ft. 6in. from the ground on ornamental tubular steel 
poles, which have a length of 31ft. The use of a double trolley 
wire, in addition to its other advantages, obviates the use of frogs, 
unsightly overhead gear, and minimises sparking. There will be 
eight motor cars and two trailers, the former being each equipped 
with two 25-horse power motors. Each car will accommodate 
twenty persons inside and twenty-four outside. The total cost of 
the ad a now in hand is estimated by the author at £27,700. 

After luncheon an inspection was made of various works of 
public interest, including the electric tramway now in course of 
construction. 








OPENING FOR BRITISH AGRICULTURAL 
MACHINERY IN BULGARIA. 


Ir is well worth the while of English engineers to read 
carefully the following paragraphs which appear in the 
Board of Trade Journal. We would call their particular 
attention to the observation, that ‘it is useless to send 
ordinary English catalogues and price lists.” This is a 
point on which all British consuls have urgently in- 
sisted. Presumably it is one too often overlooked by the 
merchant engineers of this country :— 


A committee has been appointed in Bulgaria by the Ministry. of 
Commerce and Agriculture to consider the subject of the intro- 
duction of agricultural machinery into that country. 

Major Law, her Majesty’s Commercial Secretary at Vienna, in a 
memorandum received at the Foreign-office through Mr. F. Elliot, 
her Majesty’s Agent and Consul-General at Sofia, states that the 
conclusions of this committee appear likely to take practical form 
at an early date, and though it is not yet possible to announce 
the definite decision of the Government, it seems most probable 
that offers will be invited for the aupply of a certain number of 
steam thrashing machines and portable engines, to be delivered 
this summer in various selected districts. The conditions for 
delivery and the terms of payment for the machines will be 
arranged with the Ministry of Agriculture. 

It is particularly desired to ensure that the working of the 
machines shall not fall into ignorant hands, lest unsatisfactory 
results should render the farmers sceptical as to their practical 
value, and it is probable that the suppliers of the machines will 
be called upon to send a qualified mechanic to each of the selected 
districts, and to provide a suitable assortment of reserve acces- 
sories, so that breakdowns may be speedily repaired. 

Should the proposals of the Bulgarian Government be carried 
out, a rare opportunity will be offered for the development, under 
favourable circumstances, of an important trade in a new market, 
and it would appear most advisable that English agricultural engi- 
neers should lose no time in furnishing information as to prices and 
descriptions of the machines they are prepared to supply. 

It is useless to send ordinary English catalogues and price lists, 
What is required is illustrated descriptions in French or German, 
of 6, 8, od 10-horse power portables and thrashers, with weights 
in metric measurement, prices c.i.f. at the ports of Bourgas and 
Varna, with discount allowances for cash, and term required for 
delivery after receipt of order. To this should be added details 
concerning self-feeding and straw-burning apparatus, with prices 
for these extras, and information as to fuel consumption per hour, 
and average capacity of machines per working day of ten hours to 
twelve hours. 

The information indicated should be supplied to the Minister of 
Commerce and Agriculture, Sofia, and to her Britannic Majesty’s 
Agent and Consul-General, Sofia. 

Any firm which may be selected by the Bulgarian Government 
to supply the machines required, must be prepared to promptly 
furnish necessary information, and instructions for working their 
machines, printed in the Bulgarian language, 








A New Coat AUGER.—At the recent meeting of the Ohio Insti- 
tute of Mining Engineers, held at Columbus, Mr. F. W. Fowler 
described a new drill. The drill is in one solid piece of steel, 6ft. 
long, of the shape and diameter ordinarily used in hand-drilling 
machines, though probably of better material, and it is split at the 
point. One-half of the drill point has a semi-circular point of din. 
in diameter, while the remaining half of the drill point is made 
wing-shaped, as in all ordinary drills. The Jumbo auger is 
designed to follow the ordinary machine drill, the centre of the 
Jumbo drill following the centre of the’machine drill first used, 
and she hole is widened by the impact of the wing against the 
solid coal. The centre of the Jumbo, or the din. part, cannot rest 
anywhere at the bottom of the hole except at the point where the 
first drill centre was. This Jumbo drillsa 24in. hole back of a 2in, 
hole, and will give a 4}in. hole if desired. The shot never hangs 
and the tamping is never blown, the whole force of the powder 
being exerted against the coal. An interesting and valuable result 
attending the use of this drill is the small amount of smoke 
generated by the explosion. Doubtless all the force is expended 
against the coal, the _— being exploded all at once. In the 
operation of the drill, say in a 6ft. hole, the miner first bores a 
5ft. 4in. hole, then introduces the Jumbo and bores the remaining 
8in., and then introduces the cartridge.—A merican Manufacturer, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsibie tur the opinions of our 
correspondents. ) 





MOMENT OF RESISTANCE. 


Sir,—If you can afford me space I would like to give one or two 
examples of the application of the principle of a movable neutral 
axis to the calculation of strains. 

If one considers fairly and carefully a rectangular section, say of 
cast iron, under a bending moment, it is difficult to avoid the 
ecnclusion that when the breaking point is reached tbe fibres both 
at top and bottom are exerting their utmost resistance. It is even 
natural to suppose this, and I think the experiments of Mr. 
Hodgkinson have almost demonstrated it to be a fact. It may be 
said that such a view is contrary to the received opinions with 
regard to elasticity ; but just as I think it can be shown that the 
vertical section of a beam conforms itself so as to yield the greatest 
resistance possible, so do I think that the elasticities throughout 
its length arrange themselves also to promote this beneficent 


“oo 
If it be the case, as I am contending, that the fibres are exerting 
this force, then the neutral axis must have moved to a point where 
it cuts the section almost in proportion to the tensile and com- 
pressive strength. 

Let the beam we are considering be 12in. by lin., witha strength 
in tension and compression of 8 and 48 tons respectively. Then, 

in this case, according to the 
¢ supposition, the true neutral 
5 4 aris at the breaking point will 
ae | Et be as shown in the diagram. 

Now calculate the strength of 
the beam. In order to do this 
j ‘ it is necessary to find the 
2 a moment of resistance ; and, in 
the first place, it is well to 

7. understand what this is. 

2 | w The moment of resistance of 

a beam is the sum of either of 

: the equal resistances on each 

! side of the neutral axis multi- 

plied by the distance between 

s! the centres of gravity of these 

resistances. The resistances on 

each side of the neutral axis must necessarily be equal, for a beam 

ean fal only when the section is unable to supply these equal and 
opposite forces.* 

In a rectangular section the distance between the centres of 
gravity of the resistances will always be two-thirds of the depth. 
Hence the moment of resistance is easily found. 

Let ¢ = depth cf beam, « and y the distances on each side of 





2. 
< 
«< 


dx . 

neutral! axis, and / the breadth, then x ) x tensile strength, 

di P 

or “” x b x compressive strength = MR. 
vo 


First let the neutral axis pass through the centre cf gravity, 
then MRK = 3 < x 8 tons = 192, 


And fora span of, say, 10fi. — ~— x 10 x 6 = 192, 

5 W= mn = 6-4 tons = breaking weight, load at centre. 

But according to experiment the breaking weight of such a 
beam is about double this, or between 12 and 13 tons, 

Now calculate the strength with neutral axis as in diagram. 
Again we have— 


dx é l 
Le x tensile strength, or = xX comp. strength = M R, 


ak. 80% DS x 48 = MR = 320-16. 
The same result can be obtained by a method similar to the 
usual one for moments of inertia, only that in this case the limb 
of least area must be multiplied by its proper number—thus, 
(2288. PAS x 6) x 8 = 320-15, 


And for a span cf 10ft. B, W = a 
This result agrees fairly well with practice, but it is still s»me- 

what small, showing, I imagine, that flat bar cast iron has an 

average tensile strength of something over 8 tons per inch. 

Now consider a flange beam such as the following : — I will 
calculate its strength on the A 
same assumption as before, 
namely, that the outer fibres 
are in each case strained to 
their extreme limit of resist- F 
arce. I do not, however, H -=- 
abso utely insist upon tbis, i ' | ; 
for it is possible that a i} 7 
further examination may, in ‘*,, ie 
instances, somewhat modify ~ % i # 
the proportion between the ' . 
tensile and compressive | i 
strains. But I do not antici- E Ais 
pate any very. material Ee. a Pn 
change in this respect, and eee 
in the meantime the above is 
sufficient for my purpose. 

The position of the neutral axis must first be found. So far, I 
have found it convenient to do this by one or two trials, which 
after a little practice are by no means tedious, Bat in any cas: it 
ean always be found exactly by the solution of a cubic equa ion, 
and doubtless other and easier methods will occur. 

In the present instance it is situated as shown with the figure. 

With the trial calculations before one I have found it convenient 
to obtain the moment of resistance by locating the centres of 
gravity of the resistances. The calculations for this purpose are 
few and simple. But if the neutral axis has been found, the 
moment of resistance can also be found by first calculating the 
moment of inertia. Thus, let ¢, ¢’, t” bo the dimensions of the flanges 
and web respectively, ) L’ the corresponding breadths, x, 7 the 
distances from outer fibre to neutral axis ; then 

3 


“St 
a gf +(6-0) (02 -e2 + 3), 


= 11 tons, 





-—> 
3-£9> 
% 





proportional number. 
This looks alarming, but it is only so in appearance, and ia the 
present instance it works out to M I = 256°5, and multiplying by 


8 tons — M R = 2052. And for a span of 20ft. B, W = 70°? — 


1 2 tons. 

Mr. Hodgkinson’s rule for a beam of the same span and section 
givesa breaking weight of 29 24 tons, so that the above calcula- 
tion is somewhat in excess. But it must be remembered that I 
have made no allowance for shearing forces, which in such a beam 


* By the expression, centre of gravity of resistances or forces, I mean 


would be considerable. Moreover, it is probable that the rule is a 
little on the safe side, and I think I may therefore consider the 
above as a pretty close agreement. 

As one of your correspondents has remarked, it would be im- 

ible to make a scientific rule agree in all respects with empirical 

ormule. For the former, if it be correct theory, gives undeviating 
results following a regular sequence, whilst the latter can only be 
really true when applied to sections similar to those from which 
they originated. Besides this, practice, like theory itself, is not 
always of the best. My own expsrience has been somewhat 
limited, but such as it is it has impressed upon me the fact that 
the best theory and the best practice are usually in close agree- 
ment, 
I should have liked in this letter to have examined one or two 
other sections about which there has been some discussion—as, for 
instance, a T section upright and reversed; but anyone that is 
interested can do this for himself, as I daresay my letter is already 
too long. 
In conclusion, I may say that I do not look upon these principles 
as applying only to cast iron, but rather I imagine they will be 
found to be of mere or less universal application ; and I believe 
that when the calculation of strains is studied out on these lines, 
although some difficulties may appear, yet on the whole there will 
be found a surprising harmony throughout the subject. 
16, Nelson-road, Southsea, April 19th. Cc, L. Smiru. 





Sir,—I am amused to find that Mr, Percival desires to put back 
the state of information on this point a good thirty decades; he 
treats our venerable friend, the ‘‘neutral axis,” much as the 
immortal Mrs. Gamp treated the personality of Mrs. Harris, when 
she declared her belief that ‘‘there was never no sich a person.” 
Even Mr. Gilchrist treats it with scant respect, perhaps as a con- 
sequence of some subtle reservation concerning shear stresses. 

Cannot it be conceded without quibble that, if there is longitu- 
dinal compressive stress on the concave face of a beam and longi- 
tudinal tensile stress on the face which is convex, there must be 
some intermediate layer at which there is no stress of either one 
kind or the other—in fact, at the neutral axis ’ 

Notwithstanding the slight also put upon this harmless nothing 
by Mr. Gilchrist, it appears to me that he takes a very reasonable 
view of the matter, particularly in regard to his insistence on the 
use of the ordinary calculations for stress within the limits of 
elasticity. 

The antiquity of Mr. Percival’s idea will be appreciated when 
itis stated that Galileo three centuries since, in studying this ques- 
tion, concluded that a beam failing under transverse stress was 
ruptured by tearing all fibres below the extreme top surface of the 
piece. He, however, more correctly ascertained that a rectan- 
gular beam varied in strergth as the width and square of the 
depth. 

Derby, April 21st. W. H. T. 

RAILWAY SPEEDS. 

Sik,—Your issue of April 2ad at hand containing my letters, 
and also your editorial comment thereon. I have also read your 
editorial comment in answer to my letter addressed to the editor 
of the Scientific American. As your editorial was evidently written 
under the misapprehension of that being my answer to your previous 
editorial, I shall not comment on that. 

I forward, as you request, the silver prints of photographs of the 
locomotive No. 1, with blue prints of cylinders and valve gear, and 
also a small leaflet containing a report by George 8. Morrison, C.E., 
who is well known to the readers of THE ENGINBER as the builder 
of a number of the largest bridges in this country, and has given 
the question of the effect of bad!y balanced locomotives on tracks 
and bridges a great deal of consideration. I also forward addi- 
tional data which will enable you to give a description of this 
locomotive, and would say, in addition, that this engine is not such 
an engine as [ would design to-day, but it is an engine that was 
de:igned and constructed in 1886, as a high-pressure, non-com- 
pound locomotive, having the distinguishing features of the boiler 
and valves and valve-gear, which were also the distinguishing 
features in locomotive No, 444 of the Lehigh Valley Road, which 
was the locomotive referred to in the letters which have passed 
and regarding which comments have been made. 

Locomotive No, 444 was a six-coupled engine, having 5ft. in. 
drivers, with 99,000 lb. on the drivers, while this locomotive No. 1 
is a four-coupled engine, with drivers 5ft. Sin. in diameter, and 
having a load at the present time of 80,0001b. on the four wheels, 
or 20,000 1b. on the rail to each driver. 

In answer to your editorial comments, I would say that I do not 
consider it necessary to go into mathematical calculations to prove 
or disprove your assertions. The facts are as you have them. 
The engine made the time stated between the points given, in the 
time stated, and with the load given. As to how this was done, 
and why it was done, we can draw our own conclusions, As to my 
statement in my former letter, that the engine obtained a speed 
within a mile and a-half from the start, and your comments 
thereon, I would say that probably the conclusions you arrived at, 
in saying that the action of this locomotive was analogous to the 
powder behind a shot in a gun, are probably correct, and that the 
resistance was greatest at the start and least at the end of the 
acceleration, and that the cylinder pressure was highest at the 
start and lowest as the engine attained speed. Dynamometer 
diagrams of train resistance under these conditions show that the 
line of acceleration is a curve, rising very rapidly to the point of 
highest speeds, while the power required to accelerate would pro- 
bably be a reverse of this curve, having the highest mean effective 
pressure at the start, with the least mean effective pressure at the 
end, while having the lowest indicated horse-power at the start, 
and the highest indicated horse-power at the end of the acce- 
leration. 

I have received, since writing you, from leading mechanical 
engineers in charge of the different railroads of the country, quite 
a large amount of information in regard to train resistances at 
these high speeds. The result of this information leads me to 
believe that American railway cars do not require to exceed 
123 lb. per ton to keep them in motion after they are once started ; 
but, as stated in my previous letter, the 1000 lb, pull to accelerate 
would be a mean figure—that is, it would represent, probably, an 
average during acceleration. after the first period of inertia was 
overcome—that is, the power required to start the train from a 
state of rest, which, as I stated before, for a seven-car train, would 
require about 20,000 lb., which would drop back to about 7000 Ib., 
which would gradually decrease, as the train attained full speed, 
to about 124 1b, per ton. I am glad to see that you fully appreciate 
the importance of the four-valve engine for this kind of work, 
where excessive piston speeds make the use of the single valve 
very objectionable, 

As regards the question of complication, our experience leads us 
to believe that, while the first cost may be slightly greater with 
the gridiron valve, as shown in the designs which I send you, the 
cost of maintenance is less, and the valve gear wears very 
much better, owing to the exceedingly low strains put upon it. 
This is best proved by the fact that with engines carrying these 
high pressures using the balanced valve, it has been found neces- 
sary to apply steam-reversing gears, while with the gridiron 
valves, as shown, we find that with one hand a man can handle the 
reverse lever with the greatest ease, and that it can be unlatched 
and moved with two fingers when the engine is running full speed 
with the throttle open. The movement of the valves being so 
light the travel of the main portions of the valve gear is very 
much reduced, consequently the strains are divided, and are 
hardly perceptible on main parts of valve gear. The valves are 
balanced by reason of their fast and slow travel, coming nearly to 
a dead rest at the period where they cover the port, and have the 
load on them, while moving rapidly at the point of opening and 


As regards the question that you raised in your formor editoria] 
of opinions being divided on this side in regard to the valves of the 
Strong locomotive, I would say that this is best answerod ove 
remarks recently made by the Professor of Engineering at one “ 
our leading technical colleges, who has written a book lately for 
the use of the class room; and, in conversation with me 
lately, remarked that while he was anxious to say something in 
regard to the improvements which I had made in bringin 
out these locomotives, which he regarded as the only advance stg 8 
that had been made in many years in locomotive building, but c 
had hesitated to make the statements as strong as he wished for 
fear of being thought rash in advocating something that was 
entirely ahead of the time. 

Doubtless, the time will be when the the full value of such 
improvements will be realised and made use of, but | 
myself do not expect to reap the benefit of this, except by 
reason of what credit may ve accorded me in the engineering 
profession. I have long since given up the idea of getting any 
money value from it, but think the time is coming when railroads 
will have to do business on the same principles that manufacturers 
are compelled to do business on, and that is to buy their locomo. 
tives on the principle of getting the highest results for a given 
amount of expenditure, both in first cost and the cost of main. 
taining and operating. Such a condition of things has not existed 
in the past in the operation of railroads in this country, but the 
locomotive builder has taken a position that he is a manufacturer 
of locomotives, to be designed according to specifications to be 
farnished by the master mechanics or superintendents of motiye 
power of the different lines. These men have not been in a 
position to make wide departures or to take much responsibility 
on their own account, but they are merely looked to to keep the 
motive and power department under their control in operation at 
the lowest possible first cost for the machinery, without very mach 
regard to the cost of fuel to be used on them or the highest results 
to be obtained by them. This condition is gradually being changed 
by the introduction into the railroad service of a higher class of 
education and talent in the engineering line, and the question of 
accurate data and facts is largely taking the place of prejudice, 
which has been the bane of the locomotive profession. 

I hope that I have answered your questions fully, and thank 
you for your interest in the matter. Geo, S, StRoNG, 
New York, April 14th. 





AMERICAN LOCOMOTIVE PERFORMANCE, 


Sir,—In your leader on this subject in your issue of the 16th 
inst. I think you rather under-estimate the power of a modern 
locumotive, either English or American, 

In the first place, with regard to adhesion, under ordinary 
average English conditions a coefficient of 500 lb. per ton or ‘4 
can, I think, be relied upon, and I have known many cases in 
which it must have been nearly one-third. My experience is that in 
good weather it is usually about a quarter. Hence, as tho runs 
under consideration were probably made under favourable con- 
ditions, there does not appear to be any great obstacle on this 
score, 

The second point I would like to call attention to is the pro- 
bability that Mr. Barnes’ low figure for train resistance is not far 
out for American practice. On English railways the resistance 
at 60 miles an hour is about 17 lb. per ton, and at 20 miles an 
hour about 51b. per ton. These figures, I may state, are the 
result of a very large number of experiments. Now, since the 
lubrication of the axles is practically perfect, we bave no reason to 
suppose that the friction of a train increases much as the speed is 
increased, and therefore the greater part of the train resistance 
must be air resistance. This will, of course, vary with the surface 
area of the train, and, owing to the much heavier construction of 
American rolling stock than English, the surface exposed to the 
air per ton weight of the train will be much less. Hence it is only 
natural that the resistance per ton of an American train should be 
less than that of an English train. 

With regard to your statement that ‘‘a train descending an 
incline of 1 in 100 will attain a speed of about 58 miles an hour and no 
more,” I should like to point out that this method of estimating 
train resistance is very unsatisfactory, for two reasons. In the 
first place, there is a considerable resistance, due to pumping and 
cushioning of air in the cylinders, which it is impossible to avoid 
when a train is running at a high speed without steam, and in the 
second place it is very difficult to say when the maximum speed 
has been attained. For instance, my experience would make the 
resistance of 22°41b. per ton occur at 70 miles an hour, instead of 
58. Sapposing for the moment that 70 miles an hour is the correct 
figure, nevertheless ¢wo minutes would be required for a train to 
increase in speed from 58 to 59 miles an hour on an incline of 1 in 
100, and anybody watching a speed gauge would hardly be likely 
to notice such a slow movement. Yet, notwithstanding this, the 
speed would ultimately rise to 70 miles an hour! 

It also appears to me to be quite possible for an American loco- 
motive boiler to supply steam fast enough to obtain an indicated 
horse-power for each 1 ‘25 square feet of heating surface. I know 
a case of an English locomotive giving an indicated horse-power 
for each 1°4 square feet of heating surface continuously for an 
hour, and it must be remembered that, owing to the large 
diameters of American boiler barrels, it is possible to use larger 
tubes and to space them much farther apart than in an English 
boiler. This naturally permits of much more forcing than is pos- 
sible in this country. You also appear to imply that a draught 
of six inches of water cannot easily be attained in a locomotive 
boiler, but as a matter of fact it is not uncommon for the differ- 
ence of pressure between the ashpan and smoke-box to be as much 
as eight inches of water when running at ahigh speed. Nor does 
this require any noticeable back pressure on the diagrams, as it 
is very largely due to the pressure in the ashpan when the front 
damper is kept open and the speed is high. 

With regard to the water shown on the indicator cards, | have 
never know this to exceed 60 per cent. of the total water fed into 
the boiler, and it is rarely more than 50 per cent. ‘The Vauclain 
engine was, therefore, probably using 261b. to 30 1b. of steam per 
indicated horse-power, instead of 161b. Again, I should think it 
exceedingly probable that the evaporative efficiency of the coal is 
calcalated from this erroneous estimate of the water used, and that 
the combustion per square foot of grate was, therefore, not as 
high as you calculate. This is, of course, mere hypothesis. _ 

In conclusion, there is no doubt that the American locomotive 
is far more hard worked than the English. Its coal bill is fully 
twice as high for the same work, and its life, instead of being 
about forty years, averages, I believe, about seven or eight. This 
great difference in practice is probably due to the great distances 
which American engines must often be from repairing shops, and 
also, in many places, to the rough roads over which they have to 
run, It cannot pay to pamper an American locomotive to the 
same extent as its Eoglish cousin, and it is therefore kept at work 
long after the English engine would be in the shops for repairs, or 
even rebuilding. American and English methods of working are 
both the results of practical experience, and I do not see any 
reason to believe that there is anything substantially wrong about 
either, Cc. E. Worrr. 

27, Melbourne-street, Derby, April 21st. 





NICKEL STEEL. 


Sir,—A paper read at the thirty-eighth session of the Institute 
of Naval Architects, April 9th, 1897, is worthy of careful study by 
every engineer. : 

The author is a well-known steelmaker, and is in a position to 
— any remarks uttered at such an important gathering of 
experts, 








that point through which the resultant passes. 


closing. 


I have had a fair experience in the behaviour of nickel steel, 
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nd my object in writing to you is simply to point out that from 
the results obtained, as compared with those given in the paper, 
there is as great a difference as the respective distances between 
Chili and Peru compared with England and Scotland. 

My contention is that at present nickel steel is not so reliable as 
carbon steel ; it requires more care and skill throughout the whole 
course of manufacture. Whether the atomic volumes of iron and 
nickel are responsible for its behaviour may be left to the investi- 
gations of metallurgical experts; one text-book gives them as 


follows :— 


Atomic Atomic Specific Specific Melting 
Metal. weight. volume. gravity. eat. point. 
Iron .. 55°9 .. 7°23 7°86 07110 1600 Cent. | 
Nickel 58°6 .. 6°7 8°80 0°110 1600 ,, 


It will be noticed there is a very close agreement between the | were very long. 


two metals, and when alloyed a specimen cut from a forging, and 
polished as a micro section, shows a most regular structure, the 
iron is split up into exceedingly small patches, all well meshed to- 
ether ; in fact, it is quite a treat to look at. 
Undoubtedly the strength of nickel steel, orany other, is purely 
a question of its elastic limit ; the sooner engineers recognise this 
the better. 


KNickes Per Cent 


Foes ] “2 50 60 


Tens 


| Durston’s time, and he is in no way to blame ; but in a paper he 
! read before the Institution of Naval A rchitects in 1893—the paper 


ri 


| The Navy’s troubles with cylindrical boilers began with the 
| Aurora type of belted cruisers, These have each four double-ended 
boilers 14{t, 6in. diameter and 16ft. 6in. long, twenty-four furnaces 
| 3ft. 6in, diameter, and barely 500 square feet of grate surface for 
8500-horse power. Three 3ft. 6in. furnaces in a 14ft. 6in. shell is 
gocd practice ; the boilers are short, but so are the grates, and 
there is room for ample tube surface, consequently the trials were 
satisfactory ; so satisfactory that the Admiralty went a step 
further, one too far. They put in four double-ended—and a sma!l 
single-ended auxiliary—boilers in the Vulcan for 12,000-horse 
power. Compared with the Aurora, the furnaces are 2}in. larger 
in diameter ; and, totally ignoring the feature that had made that 
ship’s boiler a success, they actually reduced the diameter of shell 
6in., as many tubes as possible were packed in, and the grates 
For the Medea, 9000-horse power, they reduced 
| the shells of the four double-ended boilers by about 2ft., compared 
with Aurora, and packed them as full as possible with furnaces 
and tubes, and put in long grates. These are typical ca ses of the 
boiler procedure in about a dozen ships, and a general a nd glorious 
mess followed as a matter of course. This was before Mr. 





which Messrs. Maudslay say 
may be “the funeral knell 
of the cylindrical boiler ”— 
he speaks of the causes which 
led to this terrible fiasco as 
‘* modern practice with 
marine boilers.” It was not 
modern practice; it was a 
travesty of modern practice, 
and the Admiralty had a com- 
ar plete monopoly of it. 

For purposes of comparison 
with the trial performances 
of the two big cruisers, Mr. 
Durston gives particulars of 
those of a recent representa - 
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2 a | Navy boilers, we can see how 


a tive battleship and cruiser. 
The Prince George belongs 
a to one class, the Eclipse to 
the other ; and as both have 


cio these boilers differ from 
. mercantile practice. In the 
Kclipse there are eight single- 
ended, 14ft. 6in. diameter, 





NICKEL STEEL TESTS. 


From the results given by the above table, we find nickel steel cre- 
dited with an elastic strength about double that of carbon steel, but 
no particulars are = as to the composition, analysis, or treatment 
in either case. Undoubtedly the carbon steel selected is very 
mild, and equally reliable material will give results much nearer 
the nickel steel—which latter, I venture to say, was specially 
selected, and the best results taken—in addition, it is presumed, 
the testing was all done at the author’s own works, 

The welding and bending tests do nothing more than show that 
nickel steel can be so treated, and equally good results have been 
obtained by the writer from carbon steel of equal strength. Itisa 
pity the author does not say more about drift tests, as 35-ton 
carbon steel will drift from gin. hole to lgin. cold, taking a in. 
strip Jin. wide, edges planed. This is a valuable test, and it would 
be most useful to know how nickel steel behaves when put to it. 

The author remarks that our own Admiralty were at first not 
favourable to the alloy. ‘True, no doubt; for if the Admiralty 
accepted every new thing submitted we should have a fine big 
national scrap heap and bill to pay forit. I think the Admiralty 
knew a bit about nickel steel even before the author fought and 
won his famous battle as to the superiority of forged shafts over cast 
shafts, say, ten years ago, when the much-vaunted Japs were con- 
sidered as little better than savages. 

Undoubtedly, to Mr. Riley we are largely indebted for bringing 
this alloy under notice, but even the tests given by him would 
have had far greater weight had they been made from first to last 
by perfectly independent and disinterested persons. 

The question of corrosion is open to considerable doubt, as up to 
25 per cent. I have not observed any difference. If anything, 
nickel steel rusted most under ordinary atmospheric conditions. 

As a material for tires and axles nickel steel may have its advan- 
tages, but for tires they must be much better than the example 
given, with ordinary carbon steel 55 tons per square inch, 10 per 
cent, elongation, and one-sixth deflection are frequently made; in | 
fact, engineers would buy cheaper to specify a minimum of 50 tons 
with 10 per cent. elongation on 2in., and drop every one on a solid 
10-ton foundation twice at two points at 90 deg. on the flange. 

Another very important point mentioned is the development of 
flaws. My experience is that nickel steel is a great deal worse 
than carbon steel in this respect; in fact, it is nearly always 
necessary to part forge and then machine out the defects. As an 
additional proof of this, look at some of the floor plates supplied, 
their scabby surface is far more useful than elegant. Every axle | 
used on the main lines should be turned all over, as it is otherwise | 
impossible to detect flaws ; no less radii than 2in., and no shoulder | 
behind the wheels. For a 4ft. 8hin. gauge the extra cost of turn- | 
ing the body is one shilling. Again, with regard to the fatigue test, 
there is little or no difference in favour of nickel steel ; perhaps 
this is due to the fact that only a 12in, fall was given against the 
3ft, mentioned by the author, and we reversed the bars every 
second blow. 

To drop 10 cwt. from a height of 3ft. on to a l4in. bar is too 
much of a detrusive test, and in its effect is nothing like what 
happens in practice ; a long shaft may be 2in. out of line in a 
heavy sea and it is not an unfair test to take a ljin. fatigue test, 
when the deflection from a 12in. fall 10 cwt. tup 6in. bearings is | 
about ‘in. with 35-ton steel, and the specimen will stand sixty 
blows. Altogether the subject is full of interest to engineers, as 
combinations of nickel, chrome, tungsten, &c. alloyed with iron | 
give most remarkable results, even up to 100 tons per square inch | 
with 10 per cent. to 15 per cent. elongation on 2in., so that the | 
use of such a material would admit a reduction of 50 per cent. in | 
the dimensions of machinery. as a: 

Manchester, April 20th. 





SCOTCH BOILERS IN THE NAVY. 


Sir,—In your account of the proceedings of the recent meeting 
of the Institution of Naval Architects you were good enough to 
Say that. possibly it would have been well if what I had to say on 
the subject above mentioned could have been heard, As the | 


| fact so clearly demonstrated before. 


| steamers, Admiralty practice is disregarded. 


| protective deck prevents suitable boilers being fitted, but the 


9ft. 114in. long, three 3ft. 9in. 
furnaces to each; total sur- 
faces, grate, 630 square feet; 
heating, 18,700 square feet; working pressure, 155 lb, Com- 
pare these with the single-ended boilers referred to by Mr. Alex. 
Dairymple in his letter in THE ENGINEER October 9th, 1896. 
They are 14ft. 9in. diameter, 11ft. 9in. long, three 3ft. 7in. 
furnaces to each ; total surfaces, two boilers: Grate, 113 square 
feet; heating, 5280 square feet; working pressure, 200 lb.; 
Howden’s draught. I do not object to three 5ft. 9in. furnaces in a 
14ft. 6in. shell ; 1 allow something to the claims of a warship to cut 
things rather fine ; the objection in this case is to the ratio of 
length of grate to length of boiler. The mercantile engineer puts 
5ft. 6in. grates in an 11ft. 9in, shell ; the naval engineer 7ft. grates 
in a 10ft. shell ; the former uses a scientific gas mixer to ensure 
economic combustion of fuel, the latter uses a barbarous system of 
forced draught and ignores economy ; and the former does, while 
the latter does not design his boiler to get the best out of the 
system of accelerated combustion adopted. And after all the 
mercantile man gets the most out of bis boiler. Ona run of 3000 
miles, 1800-horse power is indicated from two boilers at a cost of 
1} 1b. of coal per indicated horse-power per hour ; itis very certain 
that the ei ht boilers in the Eclipse class of cruisers could not 
maintain 7200-horse power for 1}1b. of coal, or anything like it. 
And whose fault is it’ Similarly, in the Prince George, the 
boilers are 16ft. 3in. diameter and 10ft. lin. long, for 820 square 
feet of grate and 24,400 square feet of heating surface. Here, no 
complaint of ratio of diameter of boiler to diameter of furnaces is 
made, but again we have grates 7ft. long in boilers only 10ft. lin. 
long—unmistakeably bad practice. In the discussion on the 
‘*Funeral Knell” paper, Mr. Scott pointed out that Mr. 
Durston’s experiments proved how valuable furnace heating 
surface is as compared with tube surface ; he had never seen the 
But it was all lost on the 
Admiralty, as we see, for certainly seven ships of the Prince 
George class and six of the Eclipse class were not ordered for about 
a year after Mr. Durston’s paper was read. But, for mercantile 
segs where mechanical draught was to be used, longer 
oilers, with longer furnaces, but shorter grates, were fitted. The 
Howden and Ellis- Eaves systems are gas mixers in the proper 
sense; under them air is supplied to the fuel heated, well dis- 
tributed, and under control; complete combustion is secured with 
a minimum volume of products, and ample furnace surface beyond 
the length of grate enables the heat to be well utilised. The 
steamer mentioned by Mr. Dalrymple represents modern practice, 
and we see how it works out in economy; but the Admiralty ignores 
everything of British production, and turns to a Frenchman for 
ideas as to the consumption of coal with cylindrical boilers, 
Even for forced draught in a closed stokehold, for cross-Channel 
Mr. Durston says 
the success of the Powerful’s trials is largely due to the way the 
builders threw themselves heartily into the new system, but the 
Barrow Company, in the cases of the Duchess of Devonshire and 
the new Channel Islands boats, would have none of Admiralty 
practice, either cylindrical cr Belleville. In the former there are 
two double-ended boilers for 2001b. pressure, measuring 14ft. 6in. 
diameter by 20ft. 3in. long, twelve furnaces, 257 square feet of 
grate and 8900 square feet of heating surface for 5000-horse power ; 
to have adopted Whitehall ideas would have meant loss of repu- 
tation and failure to get orders. 

Now, Sir, the question arises—Why cannot the economic advan- 
tages which mercantile shipowners derive from really modern 
practice in boilers be obtained for our warships, the efficiency of 
which is so largely dependent on their coal endurance! I see no 
reason whatever why it should not. Admiral Fitzgera!d says the 


boilers now under the protective deck of the Edgar class are sub- 
stantially of the diameter of the Prince George, and in the Eclipse 
substantially of the diameter of those in Mr. Dalrymple’s ship ; 
the protective deck does not prevent them being made long 
enough to have a proper ratio of length of grate to furnace, and, 
in consequence, more economical and more efficient. Clearly 
Admiral Fitzgerald either does not know the actual facts about 
the limits imposed on diameter of boilers in existing ‘‘ships of 


In the Eclipse, with engines practically copies of the Medea’s, 
we have got back to the boiler position of the Aurora, a ship before 
the Medea. In the Prince George, with engines copies of the 
Vulcan’s, we have got back to the boiler position of the Anson, 
an earlier ship ; and in the interval of ten years, or thereabouts, 
public money has been poured out like water over engineering 
freaks that were foolish on the face of them, that no one would 
copy, and which discounted the value, as warships, of the vessels 
operated upon, to an enormous extent. In the meantime solid 
progress has been made in the boilers of British mercantile ships ; 
but with this progress before them, with the lamentable experiences 
of the last ten years to guide them, the Admiralty once more 
blindly rush after a French idea, which, if it were even of moderate 
efficiency, would have some chance of employment in our 
mercantile marine. But it has not a ghost of a chance of being 
so employed ; for if the Admiralty does not understand M. Risbec’s 
statements about the working of his boilers, supplemented by the 
performance of the Ohio, the mercantile shipowner and his 
engineering advisers understand too well. W. H. Moss, 

26, Wavertree-road, Liverpool, April 26th. 





BARKER'S COMPOUND CRANK FOR CYCLES. 

Sin,—The greatest disadvantage of this most ingenious gear 
appears to me to be in the excessive variation of speed that the 
rider’s foot would experience in tracing out each revolution of the 
crank, Reference to the diagrams, Figs. 4 and 5—page 374—-shows 
that the down stroke is made at three times the speed of the up 
stroke, which one would have thought to be a decidedly unpleasant 
motion, but for your testimony to the opposite effect. 

“‘R, J. H.” in last week’s issue criticises the ‘‘ dead-centre™ 
phase of the subject, so I need not enter into that except to say 
that I agree with his conclusions. 

I enclose diagrams of a gear which seems to get over these dis- 
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advantages, and give just the desired effects, viz.: (1) A circular 
path for the foot ; (2) a uniform speed at all parts of the revolu- 
tion ; (3) ‘‘ dead-centre” a minus quantity ; (4) increased leverage 
on the down stroke ; (5) minimum vertical stroke for the foot. It 
will be seen that the gear is similar to that used in rope-spinning 
machinery ; A is a fixed pinion round which B and C revolves ; the 
pedal is secured to C, and always remains hard over to the right. 
Fig. 1 shows the crank and pedal in eight positions, while Fig. 2 
shows the varying leverages at each of these points. 

11, Glenalmond-road, Egremont, J. H. Gipson. 

Cheshire, April 27th. 





Str,—In your last issue I see that a correspondent, ‘‘ R. J. H ,” 
takes exception to the accuracy of one of the diagrams—Fig. 5— 
illustrating your notice of my patent cranks in THE ENGINEER of 
9th instant, and to the relation claimed between the two diagrams 
—Figs.4and5. Referring to Fig. 5, he says:—‘* But on careful 
examination it will be seen that the vertical has been judiciously 
eased off to the Jeft, so as to make the number of spaces on each 
side of the vertical appear the same.” This is not true. Both 
Figs. 4 and 5 are accurately drawn. Fig. 5 is the vice pin diagram 
referred to in the third paragraph of your third column on 
page 374, In Fig. 5 the vertical and horizontal dot-and-dash line 
are shown to pass through the axis of the vice screw. In Fig. 4 
the vertical and horizontal dot-and-dash lines are shown to pass 
through the crank spindle axis—the sprocket wheel centre, as your 
correspondent puts it. 

As some readers of your notice may not be perfectly clear upon the 
relation of the one diagram to the other, perhaps you will allow 
me to point out that if lines be drawn on Fig. 4 connecting A 
and C, B and D, and each of the six other pairs of points in the 
pedal path, such lines will all pass through a point Q behind and 
below the crank spindle. The line—in which this point Q is 
situated 11%in. (a secondary crank length) distant from the crank 
spindle axis—makes an angle of 35 deg. with the horizontal, and 
passes through the crank spindle axis. If a tracing of Fig. 5 is 
placed over Fig. 4, it will be seen that the point P in Fig. 5 
coincides with the point Q that has just been fixed on Fig. 4, and 
that the point P in Fig. 5 isin the same position relatively to the 


authors of the two papers on Belleville boilers, read at the meet- | our Navy of second-class cruiser class and above,” or he does not 
Ing, contend that it is an admirable contrivance, while no British | understand the features which go to make success in a cylindrical 
shipowner will use it, and as the discussion gave no adequate | boiler. In either case he puts himself out of court as a critic, for 
reason why, I venture to submit what I conceive to be the case | his contention is invalid. Mr. Durston has said that he can see no 
against the Admiralty’s action. advantage in going beyond 155 lb. pressure in cylindrical boilers ; 

Mr. Durston says that the Belleville boiler compares favourably | that he has investigated the Howden and Ellis-Eaves systems, and 
with the cylindrical boiler ‘‘as regards consumption, endurancs,” found nothing in them suitable to warships ; and in the Eclipse 
&c,—that is, it is as good as a steam generator, per se, and that | and Prince George classes he has shown us his ideas of suitable 
the trials of the Powerful and Terrible have proved this, Admiral | boilers for forced draught. What I want to know is, what reason 
Fitegerald says that the cylindrical boiler has been an absolute | is there in the fact that the Eclipse is a warship to prevent her 
failure in the N avy, and that the exigencies of warships prevent | boilers being 14ft. or 2ft. longer, to prevent them being built for a 
& remedy; that the Belleville is a good boiler, possesses | working pressure cf 200 lb., or to prevent them being worked 
tactical advantages, saves in weight, and is easier for the stokers, | under forced draught in closed ashpits, instead of in closed stoke- 
I reply: True, the naval cylindrical boiler has failed, but that | holds? The result of such changes ina ship of the Eclipse class 
is the Navy’s own fault. The rest I deny in toto. If Admiral | and in a ship of the Prince George class, or a first-class cruiser 
Fitzgerald failed to find anything inst the Belleville boiler, he | like the Royal Arthur, with the same engines and bcilers, wiuld 
looked neither far nor carefully ; all private British shipowners | have been such a measure of economy as would have knocked the 
have found convincing proof that they have everything to lose | whole argument on which Mr, Durston claims the Powerful as a 
and nothing to gain by its adoption, } success into a cocked hat. 











curve and black dots in Fig. 5, as the point Q on Fig. 4 is to the 
curve and black dots in Fig. 4, and that the lines they have drawn 
on Fig. 4 coincide with those representing the various positions of 
the vice pin in Fig. 5, and that if a vertical line be drawn through 
the point Q on Fig. 4, there is an equal number of spaces on each 
side of it. : 
The additional leverage at the pedal point midway between A 
and B—Fig. 4—owing to the proportions of the compound crank— 
is twice what would be obtained by the same simple excentricity 
of the pedal path, At the opposite pedal point—midway between 
C and D—the loss in back-pedalling leverage is doubled, for the 
same reason, : 
The distance of any one of the pedal axes from the point Q on 
Fig. 4 represents the crank leverage at that point in the pedal path. 
There is no dead-centre difference between the two diagrams— 
Figs. 4 and 5, GERALD BARKER. 

1, Victoria-street, Westminstor, S.W. 

April 27th. 





(For continuation of Letters see page 438.) 
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ELECTRIC LIGHTING PLANT FOR SHIPS OF WAR. | and smoothly effected by turning a hand wheel, which, by | European country. There sre 62,137 miles of telephone wire 
— means of worm gearing, shifts the brush carrier round a ring —a length surpassed in Europe only by that of the German 
We illustrate above a combined set of engines and dynamos | cast on the lower half of the plummer block. The position Empire, and, in proportion to the population, probably un- 
which have been designed and constructed by Messrs. W. H. of the brushes on a horizontal diameter is found to be con- paralleled anywhere. 
Allen, Son, and Co., for H.M. ships Majestic, Magnificent, | venient for inspection. 
Terrible, Powerful, Diadem, and Andromeda class. Both engine and dynamo are adapted for continuous run- 
The engine contains all the latest improvements, and is ning. After a test of six hours at full load, the maximum STREET GUTTERS FOR iRRIGATION WATER. 
capable of working with a steam pressure ranging from 150 1b. | rise in temperature, as measured by a thermometer placed in cae 
to 3001b. per square inch, but is generally worked at full contact with the armature or field magnet for a period of At Salt Lake City, U.S.A., streams of water from moun- 
load with 2001b. per square inch. The cylinders are 74in. | one minute, was 28 deg. Fah., the final rise in temperature tain sources are led along the gutters of the streets, and at 
and 15in. diameter, both having a stroke of Yin., and the | being under 55 deg. Fah. street intersections it is therefore necessary to provide a 
engine is capable of giving off 90 indicated horse-power at covered conduit for this water. The city has a well-managed 
300 revolutions per minute. The cylinders are cast together, department of —— en gence aes has —— 
and both are fitted with piston valves, which are driven off Fhe = Bo 2 since the decline of the Mormon power—and all work of this 
one excentric. The whole of the steel used throughout the THE INDU STRIAL DEVELOPMEN T OF kind is constructed on good and permanent designs. The 
engine has a tensile strength of 38 tons, with an elongation SWEDEN. form of covered gutter is shown in the accompanying illus- 
of 27 per cent.in 2in. The bearings are of Admiralty bronze. THE United States Consul at Stockholm, in a recent report tration. It is built of concrete, lined with a smooth finishing 
A special feature is the lubrication, which is arranged from | on the exhibition to be held there for six months from May coat of cement plaster jin. thick, and covered by removable 
one main supply. Herewith we give a reading of the governor | 15th, and participated in by Denmark, Finland, Norway, 
trials, the water consumption, and efficiency tests carried out | Russia, and Sweden, remarks :—A lifetime has passed since 
in the presence of the Admiralty officers. Sweden invited her neighbours to meet in her capital on the 
common ground of industrial enterprise. The first Scan- 

















anertees yr y i ; , | dinavian Exhibition took place in Stockholm in 1866, the 
Sieben Volts ert ee | second and third in Copenhagen in 1872 and 1888, and 
cs he ee. ee ee | Stockholm is energetically preparing for the fourth. In con- 
a a ee ee | ee IES sequence of the length of time between the first exhibition in 
on te te ee ee ae = oo se ee we we pes | 1866 and the fourth in 1897, some comparison may be made 
eee Wee 22 a Se Nee Soe Se | between the economic conditions of Sweden thirty years ago 
eS aly, i Sr ee ot ee Se | and now. 
Des so Se ee os ee ad ee | The mining and timber trades have rapidly developed. In 
600 I the former the quantity of iron ore extracted has risen from 
is Oe ere ont! eee ee se ae | 500,000 to 2,000,000 tons a year. The annual output of pig 
AOE ES core eek Sica Taal ae Sete + iron has risen from 250,000 to 500,000 tons. The steel 
= te ee ee ne oe a sete ee ee oe ro | industry has developed in much greater proportion—from | 
el) ee CS i a en oe 4 7000 to 170,000 tons a year. The annual value of hewn timber 
eae ee cS re pr has risen from £1,672,320 to over £6,689,280, and Sweden now 
= pel eer) Set Be ae ei ee te ee ae ee 7 is the principal wood-exporting country in the world, with 


POR oe. 98 “oe hs Pack a at the largest sawmills, having at least 25,000 people employed 
The dynamo is of the firm’s latest type to the Admiralty | thereat. A considerable industry has sprung up in improved | 
specification, and gives an output of 600 ampéres, 80 volts, | wooden goods and products, which are yearly exported to the 
at a speed of 300 revolutions per minute. Experience on the | value of over £1,114,880. 
ra a ee has oe = = ——— are nd The numbers employed at all worksin the country, except 
to be affected by the stray field from the dynamos, even when | dairies and sawmills, have risen from less than 30,000 to| _...; : s 
placed at considerable distances away, and to obviate this a | 130,000. Foundries and mechanical works have increased rr ee Brey See, sighs degree en 
special type of machine has been designed, so as to reduce | their yearly output fron £437,632 to £2,954,432; paper mills at tha cern esid Cah p Moa bathe Ooenere. ‘the ‘street 
the external magnetic leakage toa minimum. The magnet, | from £167,232 to £725,504; and sugar works and refineries a has sat block paving, laid on a ae of sand, but 
which is built up of five steel castings, is of the ironclad | from £725,504 to £3,177,408. porcsennige the street -10000 Ste ee asphalt paving an 
type, having one exciting coil wound on the central pole The total production of all Swedish industries, except i holt Crnidineds siti ober hes kaaracece Senn aed then a strip 
piece; cast iron plates further close in the bell-shaped | dairies and sawmills, may be estimated at £22,297,600 a year, | pe oe no tech eving extaniivie to the utter and curb 
magnet at the commutator and engine ends, so that the | while thirty years ago it was scarcely one fourth of this. In | _— _ 8 8 : 
exciting coil is encased on all sides by the iron, and the decks | the same period the total value of imported goods rose from 
and bulkheads are shielded from the influence of the stray | £11,148,800 to £19,020,800. 
| 
| 





Section af Lower End of Gutter 








Tue Sims-DupLeEy Gun. —In our description of the Sims- 
Dudley gun in our issue of 16th instant, the statement that 4 oz. of 
osive gelatine is carried by the cartridge, appears. Our readers 


field. Experiments show that the external leakage is reduced | The tonnage of sailing vessels in the mercantile marine has 
to about one-half of that of an ordinary dynamo with a two- | risen from 250,000 to 370,000 tons, and of steamers from onal 
pole horseshoe magnet. The armature is drum wound, having | 14,000 to 180,000. The tonnage entered and cleared has risen will probably have noticed that this is a slip for 41b., as we state 
stranded bars and spiral end connectors, the commutator | from 3,000,000 to 12,000,000 tons. | elsewhere that ‘‘the object of the gun is to discharge a shell con- 
being arranged to take four gauze brushes on each arm of| Railways have increased from 932 to 6214 miles—a length | taining a much larger charge of high explosive than an ordinary 
the brush carrier. The adjustment of the brushes is easily | in proportion to population greater than that of any other | gun shell.” We call attention to this slight error by request, 
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Fig. 3 
HARVEY NICKEL PLATE TRIALS. 


We have succeeded in obtaining the following authentic 
details and photographs of the remarkably successful trial of 
the Vickers’ plate tested on board the Nettle at Portsmouth 
on the 19th of March last. The dimensions of the plate were 
8ft. by 6ft. by 6in. It contained, among other elements, 4 per 
cent. of nickel. There was originally a hair line about the 
centre of the plate. The mounting and backing was as usual, 
the thickness at the top and bottom was 4ft. 10in., and at the 
centre 5ft. 10in. The plate was secured by eight bolts. 

The attack was made entirely with 6in. Holtzer armour- 


piercing steel projectiles, fired with a charge of 481b. of | 


E X E powder, which gave a muzzlevelocity of about 1960 foot- 
nea The striking velocity was practically the same, the 
Plate being fixed at only a few feet along the deck. 


6 IN. 


| noticed 


ARMOUR PLATE 


The first shot was delivered near the right-hand bottom 
corner—see Fig. 1. The projectile broke up, leaving the point 
embedded, and apparently fused into the plate. When the 
point was jarred out by the 6th shot, the depth of indent was 
found to be 2}in. There was slight scaling round the point 


| of impact. At the back was a bulge 1gin. high, and 12in. by 


12in. in area, with one crack—see Fig. 4. There may be 
ed on the face certain white radiating splashes, 
especially to the left hand, that is, towards the centre line of 


| the plate. These always seem to indicate complete disinte- 
| gration of the shot. In former days they furnished evidence 
that the attacking projectile had been of chilled iron ; but | 


latterly, since the faces of plates have been specially hardened, 


| steel projectiles have sometimes broken up in such a way as 


to exhibit these splashes. The surface of the plate is well 
shown in this photograph. 


AFTER TRIAL 


62 Stel Mrinour Plate 
Vickers - le 
b=Prz; tPile 
Round Tested €herée 


Biases cas6 Ph 
ah he | A. fon) 


The second round was delivered near the left-hand bottom 
corner, as shown in Fig. 2. The result closely resembled 
that of the first round. Apparently, judging from the front, 
| alarger part of the shot’s point was embedded. There is 
| more scaling, but no splash. The shot, however, seems to 
| have flattened more, the bulge at the back being only #in. in 
| height, and having no crack in it. The photograph is repro- 
| duced in order to show the behaviour of the metal at the first 
| point of impact. It will be seen that the disc of light, which 
| spreads gradually round the shot head in soft steel plates, 
| and which shows some molecular action in the plate, is appa- 
rent here. We have already noticed the white splash charac- 
| teristic of a hard face being exhibited alsoin Round1. It 
|is seldom that we have observed the combination of 

these two features, the disc and the splash, at the same 

point of impact. It might naturally suggest evidence of 
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hardness and toughness combined, but we have not noticed 
it in previous plates where these qualities were combined 
in a high degree—for example, in Krupp’s celebrated 
11‘8in. plates, given by us in February, 1896. The 
splash, again, might be thought to suggest weakness in 
the shot, were it not that of the five rounds forming the 
regular proof series, this shot seems to have penetrated 
the deepest, for it made the highest bulge at the back, 
and also the depth of indent was jin. more than that 
of No. 3, the only other one whose depth was actually exhi- 
bited by the dislodging of the point. Any indication that 
there is seems to be that this shot was slightly harder than 
its fellows; both splash and the less wide spread of the point 
embedded suggest this, but there is really little more to be 
said beyond the fact that the combination of disc and splash 
is worth noting. 

The third round struck towards the left top corner, the 
shot breaking up in much the same way as before. There 
was a little more scaling off of the surface, and a hair crack 
was developed from point 2 to the left of the plate. After 
the point of this shot jarred out, as it is shown in Fig. 3, the 
depth of the injury was found to be 1#in. The bulge at the 
back—Fig. 4—was lin. high and 13in. by 13in. across. 

Round 4 struck the near right top corner—see Fig. 3. The 
general result was as before; the shot spread as much as 2, 
but more of the mass lodged probably, as the bulge at the 
back was liin. high and l4in. by 14in. across. There was 
rather more scaling round the shot, and the hair crack from 
2 was rather more developed. 

Round 5 was delivered near the centre—see Fig. 3. The 
effect was again much as before, the shot breaking up in the 
same way. It was after this round that the point of No. 3 
was dislodged, leaving the rest of the lodged portion of the 
head in a ring round it, as it is seen in Fig.3. The bulge 
at the back was lin. high, and both its horizontal and vertical 
cross measurements 14in. 

This completed the proof test, which had been most success- 
ful in all respects. At the request of Messrs. Vickers a sixth 
shot was planted in the plate—see Fig. 3—between rounds 
5, 2, and 1, that is, a little below the centre. The same 
general effects were again produced, though they were rather 
greater; the surface of the plate was “driven in locally,” 
and local cracking produced with irregular scaling about 2in. 
deep, forming a sort of crater between rounds 2and6. The 
point of No. 1 was jarred out by this shot. The bulge at the 
back was 14in. high, and measured across 13in. and 14in., and 
there was a crack made—see Fig. 4. Altogether, the slightly 
increased effect of this round only shows what we well 
know, that the molecular action in the metal of the plate 
extends further than could be seen from inspection. It may 
be seen in Fig. 3 that there is a disc round each of the first 
five points of impact; that of No.1 round would naturally 
be the largest from having had longer time to develope itself. 
No. 6 had probably not had time or opportunity to develope 
itself when the photograph was taken. 

As to ballistic results, the velocity is not measured, but is 
approximately 1960. This implies a striking energy of about 
2665-foot tons, and a perforation by Tresidder’s formula of 
about 13-45in. of iron, or 2:24 times the thickness of the 
actual plate. Supposing the plate to weigh 5:275 tons, which 
is what we calculate from its dimensions, the energy per ton 
of each blow is 505-foot tons, and the total of the six blows 
3030-foot tons per ton. This shows a more severe test than 
plates of this thickness have been hitherto subjected to. On 
these thin plates the shock or resisting strain never comes to 
a large amount, on account of their area being large in pro- 
portion to their thickness, but, as pointed out in the case of 
the Cammell and Brown plates similarly tried, the perfora- 
tion attack defeated, works out very high. We wish, how- 
ever, in order to enable a complete comparison to be made 
with foreign plates, one or more Wheeler-Sterling projectiles 
could be fired in our Nettle tests. As they are now supplied 
by Elswick, this might be easily done. We would conclude 
by congratulating first Messrs. Vickers, and then not only 
our three Sheffield makers, but England as a nation, on the 
excellence of the 6in. plates now being delivered. This 
Vickers plate we are specially glad to describe, because 
it had an extra round fired at it, and is a singularly excellent 
plate. 








HORSELESS CARRIAGE NOTES. 


We regret to have to announce the death of M. Levas- 
sor, of the firm of Panhard and Levassor, 19, Avenue d’Ivry, 
Paris, who has been for so long a time closely identified with 
the self-propelled carriage movement. He died suddenly last 
week from an affection of the brain. He was conversing 
with some friends in his office when he complained of severe 
pains in the head, and crossing over to his house he just had 
strength enough, in the absence of his wife, to undress him- 
self and lie down. Becoming uneasy, his friends went to 
see him a little while afterwards, and found him in 
the act of breathing his last. M. Levassor was fifty- 
four years of age. Receiving his early training at 
the Ecole des Arts et Manufactures, he was eventually 
appointed engineer at the mines of the Société Cockerill at 
Seraing, and thence he went to the works of M. 
Darenne, at Courbevoie, where he remained until 1872, 
when he joined MM. Perrin and Panhard. This firm was 
then manufacturing wood-cutting machinery, but about 1888 
M. Levassor began to give his attention to petroleum motors 
with a view of adapting them to road carriages. Towards 
the year 1890 he took in hand the Daimler motor, which had 
been designed specially for the driving of small boats, but 
M. Levassor saw that there were great possibilities in this 
engine for the propulsion of vehicles. He improved the 
Daimler with so much success that it was for a long while 
the leading carriage motor on the market, and eventually 
transformed it to such an extent that it-ceased to be a 
Daimler, and was re-baptised the Phenix. This is the 
motor which is now used in all the Panhard and Levassor 
vehicles. M. Levassor took a very active part in the motor 
carriage trials that have been held in France. His feat of 
endurance in driving the winning vehicle all the way from 
Paris to Bordeaux and back was remarkable, and last year, 
while leading in the race between Paris and Marseilles, his 
carriage was overturned and he received a severe shaking. 
M. Levassor’s death has caused the greatest regret in motor 
car circles in France, where he was highly esteemed, and a 
considerable number of members of the Automobile Club 
attended the funeral to pay their last respects to his memory. 


Aut the trials that have been held in France so far have 
been intended to test the speed and general capabilities of 
the mechanical vehicles, and these points being proved, it is 
now sought to show that the carriages are not lacking in 





elegance and picturesque effect. A procession was, therefore, 
organised to take place on Monday in Paris from the Tuil- 
leries Gardens to the Bois de Boulogne. Unfortunately the 
conditions were very unfavourable for a demonstration of 
this kind, which depended for its success upon fine weather, 
and for hours previously the rain had fallen in a heavy down- 
pour. Profiting by a temporary clearing up, about thirty 
vehicles gathered at the starting place, a great many of the 
competitors abstaining owing to the threatening weather. 
At the word of Count de Dion, who was riding one of his 
early steam tricycles, the motor carriages started in single 
file, and went to the club-house of the Automobile Club by 
way of the Champs Elysées, the Avenue du Bois de Boulogne, 
and the lakes. After luncheon banners were distributed to the 
owners of the six most artistic vehicles, the successful com- 
petitors being Baron Zuylen de Wyevelt, who drove a 
brougham propelled by a Phenix motor; M. Peneau, who 
had a large brake for seven persons; M. Trouette, a Delahaye 
carriage; and MM. Maurice Faure, Dr. Love, and Houry. 








LETTERS TO THE EDITOR. 
(Continued from page 435.) 





IRRIGATION IN INDIA. 


Str,—I notice an article on ‘‘ Irrigation and Railways” in to- 
day’s Madras Mail, extracted from THE ENGINEER, and having 
seen a good deal of the irrigation works of India during service 
in the Public Works Department from 1860 to 1894, may observe 
that all the great irrigating systems were projected before even 
Liebig’s discoveries in agricultural chemistry, and prior to the 
elucidation by Sir J. Lawes and Sir J. Gilbert of the primary share 
nitrogen takes in the growth of crops. In those early days the 
provision of water was supposed to be everything, and to a recent 
date the statement that water was not enough to secure against 
famine, unless steps were adopted to provide nitrogen as well, 
would perhaps come as a surprise to many an —— of irrigation. 
It has to be reflected that the great bulk of the canal irrigated 
land in India is wholly unmanured land, in which necessarily the 
nitrogen element is very deficient. Nor can the natives supply it 
in the ordinary way that our farmers do, as fuel is so scarce in 
India that they burn their cattle litter for domestic firing. Of 
course, it greatly simplifies matters under a bureaucratic adminis- 
tration such as India has, if agriculture can be reduced to a branch 
of hydraulics, with every other consideration left to shift for itself. 
Bat the day for this is past. The reason why railways are going 
ahead, and irrigation does not take its former prominent place as 
a preventive of famine, is purely owing to the old theory that 
water is all that Indian agriculture wants, having broken down 
under the advance of modern agricultural science. Admit that 
nitrogen is as needful as water to protect India from famine, and 
then the irrigation of the land assumes a new commercial import- 
ance. But such an admission implies a great change of system. 
It means at the outset having about one-fifth of the cultivated area, 
or its equivalent waste space of each Indian district, planted up with 
forest for fuel, the appointing some agricultural experts to the 
irrigation department who would take the same position as the 
traffic manager of a railway system, and establishment of a suffi- 
cient number of experimental farms on the irrigated land, to 
determine the best methods of cultivation and manuring, as well 
as the most favourable amounts of water for each soil, crop, and 
climate—it being up to the present time unknown what quantity 
of water agricultural science demands for particular localities and 
soils, all such questions being left to the natives and rule-of- 
thumb. The agriculture of India is so crude and superficial, 
though the Indian cultivators work unmanured, or inadequately 
manured land to perfection, and is therefore, so entirely at the 
mercy of the vicissitudes of season, that it is no wonder there 
should be periodical famines, living, as their increasing numbers 
must, from hand to mouth. When famines occur, no doubt rail- 
ways mitigate their severity, but in the nature of the case, can- 
not raise the food — of their country, or save crops 
threatened by drought, as the use of nitrates might do on an emer- 
gency. The provision of water, on the other hand, apart from 
nitrogen—or, in other words, the due manuring of the soil—either 
by sinking wells, or constructing canals, isa very imperfect remedy 
for famine. For the land being unmanured, no increased outturn per 
acre is to be anticipated in the nature of things, and the irrigation 
works stand almost on the level of the railways in this respect. 
Brought into accord, however, with the facts of agricultural 
chemistry, the case might be very different. A. T. FRASER, 

India, April 5th. Col. R.E. Retired List. 





THE VALVE GEAR OF THE LOCOMOTIVE ENGINE, 


Str,—You have so often insisted on the fact that it is the 
difficulty of getting the steam out of the cylinders that makes the 
attainment of very high speeds by locomotives so hard, that I 
venture to suggest that a discussion on steam ports would prove very 
interesting. As far as can be seen, the designers of English express 
locomotives as a rule give their steam ports and slide valves such 
proportions, that with the reversing gear in running position the 
area of the steam port open to the escaping steam is slightly 
greater than the area of the orifice of the blast pipe, and they pay 
little or no attention to the size of the cylinders. 

Take a locomotive with very ordinary dimensions—blast pipe 
orifice, say, 4fin. in diameter, and steam ports 15in. long, with a 
slide valve whose lap is lin. The steam cutting off at 25 per cent. 
of the stroke will give the valve a travel of about 2}in.—a little 
more or less, according to the amount of lead—the valves being 
made without inside lap or clearance, there is obviously always 
open to the exhaust an area equal to the length of the steam 
port multiplied by half the travel of the valve, or 202 square inches, 
while the area of the blast pipe orifice is about 17? square inches. 
These conditions, with of course slight variations, hold good for a 
great number of locomotives, but not for all, and there are some 
in which the steam port area open to the exhaust is actually less 
than that of the blast-pipe orifice, which would seem to have the 
effect of unnecessarily increasing the back pressure, and hampering 
the engine. 

Now, would it not be an advantage if the area of the steam port 
open to the exhaust were much larger than that of the blast-pipe 
orifice, and the steam, instead of being forced to pass through a 
very narrow passage both at the steam port and blast-pipe orifice, 
were only obliged to do so at the latter place, where, of course, 
it unfortunately cannot be helped, as a draught must be produced 
to urge the fire? There are several ways in which the exhaust 
area might very easily be increased. One way would be simply 
to increase the size of the steam port and the lap of the valve. 
With an ordinary slide valve objection might possibly be taken to 
this on the ground that more power would be wanted to work it, 
though since the driver of an express engine told me that he had 
had a valve go for seven months without showing any appreciable 
wear at the end of that time, I have been extremely doubtfal 
about there being any power to speak of lost in moving a well- 
lubricated ordinary slide valve. With a piston valve or balanced 
slide valve, this objection would entirely disappear. Neither do I 
suppose there would be any difficulty due to the increased weight 
of a bigger valve. Another way would be to give to valves a little 
inside clearance. I do not imagine that the amount of expansion 
lost by an inside clearance of in., or even fin., would be a very 
serious matter, while jin. inside clearance would add (tin. by 4in. 
by 15in. =) 74 square inches to the area constantly open to the 
exhaust, and tin, double as much, or, say 75 per cent., and this 





without increasing the travel or weight of the valve. The com 
pression, moreover, would not take place so soon. R, COLLIER. : 
7, Chelsea Enbankment, April 16th. : 





THE INSTITUTION OF CIVIL ENGINEERS, 


Sir,—In your issue of January 3lst, 1596, you were 
to publish a letter which ‘embodied a programme of sane 7) = 
alma mater of applied engineering science, the Institution of Civil 
Engineers, Since the date of the publication of this letter, drastic 
changes have been proposed and adopted that will bring the con. 
stitution and the programme of usefulness of the Institution into 
line with modern requirements. In these changes the programme 
suggested in my letter above referred to have been partial] 
accepted. ’ 

The object of this communication is to suggest that the Section] 
Councils, representing the different branches of engineering science 
—and defined in my letter of January 31st, 1896—and which will 
form a conspicuous feature of the coming May conference, should 
be retained as Permanent Associates to the Grand Council. The 
members of the Associated Councils might be elected along with 
those forming the Grand Council. In the formulation of the pro. 
gramme of election tests, such associated representative Councils 
wend basemse igoeleetio. F 

‘he president and Council, in proposing the May engineeri 

conference, have given another con that they intend ‘thet "the 
Iastitution shall adequately satisfy the obligations imposed by its 
great and splendid réle. . H. THwatrr, 

29, Great Gaorge-street, Westminster, April 19th, 





THE GREAT EASTERN AND THE OCEANIC, 


Sir,—I beg to call your attention to some mistakes which haye 
been made in the comparison between the steamers Oceanic and 
Great Eastern, March 26, page 312, second column, It is printed 
there for the second-named :—Draught, 28't. ; displacement, 32,160 
tons; coeflicient of fineness, 0°71. , 

Now in Scott Russell’s great work, ‘‘ Modern System,” Xc, 
page 615, he has written:—Loaded draught, 30ft.: displacement, 
27,384 tons; area of water line, 39,829 square feet. This would 


lead to displacement for 28ft. draught = about 27,384 — ax — 


= 25,120 tons. Coefficient of fineness for 28ft. draught = 
25,120 x 35 
“ 680 x 82°5 x 28 
one as impossible, because the water lines are very fine—wave 
lines. The speed at 12 knots is distinctly too small. This should 
be 14—see ‘‘ Transactions,” Institution of Naval Architects, 1894 
page 20. 
Scott Russell gives—depth moulded to upper deck, 58ft.; beam 
extreme, 82ft. Gin. Gross registered tonnage = 18,915. : 
Delft, Holland, April 25th, H. Cop, M.I.N.A, 


= 0°56 nearly. The coefficient 0°71 strikes 





CONDENSING UNDER DIFFICULTIES, 


Sir,—If Mr. Bailey is so successful as he claims to be, why is it 
that day after day heavy clouds of white steam may be seen issuing 
from the Southwark chimneys? Is it or is it not a fact that the 
condensing plant has cost from first to last £18,000? Is it or is it 
not a fact that it can only be worked for a few hours at a time’ 

Mr. Bailey is in no way r ible for the condensing arrange- 
ments, and many of your readers would be much indebted to him 
if he would explain the way in which he has even partially suc- 
ceeded in overcoming the difficulties encountered at first. 

Westminster, April 21st. E. E. 








JOGGLED SHIP PLATES, 


Srr,—With reference to your article in last week’s paper, re- 
garding ‘‘ Recent Improvements in Ship Construction” in Messrs, 
Russell’s yards at Port Glasgow, I beg to say that I took out a 
patent some years ago for joggling the frames of ships, and doing 
away with the liners that have to be used with ordinary framing, 
weg 7a box shown in your sketch, Fig. 1. W. B. THOMPSON, 

Lilybank Eogine Works, Dundee, April 28th. 








GERMAN RarLways.—Only 66 kiloms, (a little over 4] miles) of 
the German railways have four tracks, while the length of three- 
track railway lines amounts to even less, 40 kiloms, (25 miles) 
About 34 percent. of the railway mileage is double track, and 
about 85 percent. of the tunnels have double tracks, 

TRADE AND BUSINESS ANNOUNCEMENTS. — Messrs, Whitley, 
Partners, Railway Works, Leeds, have obtained the contract for 
the supply of cast iron sluice valves and castings for the Leeds 
Corporation Waterworks for the year 1897-8.—Mr. E. Mercer, 
Hollinwood, has secured the Admiralty contract for bright hexagon 
steel bolts and nuts and bright steel studs.—Mr. Jardine, shafting 
and pulley manufacturer, Nottingham, has amongst the numerous 
institutions organised for the benefit and recreation of his work- 
people, a first-class military band. The performers are particu- 
larly jubilant just now because they have been called upon to 
play the ‘‘ British Army Quadrilles ” at the Nottingham Exhibition, 
in conjunction with the Band of her Majesty’s Coldstream Guards. 


A Heavy Day’s Work.—A phenomenaland record-making output 
of product was made, says the American Manufacturer, a few days 
since at the plant of the Ohio Steel Company, Youngstown. On the 
day turn in the converting mill seventy-five blasts were made with 
a product of 767 gross tons of blooms, and on the night turn eighty- 
one blasts were made with an output of 836 tons of blooms, 
making a total of 1603 tons of blooms for the day, an output ex- 
ceeding any that had been made at any time previous, and a daily 
output that will be difficult to equal by any steel mill in the 
country. In the finishing department on the day turn 741 gross 
tons of billets, sheet and tin bars were produced, and on the night 
turn the output was 746 gross tons, making a total of 1487 tons, 
and establishing a record in this department. 


THE UNITED States FIRST-CLASS SEA-GOING BATTLESHIP [OWA 
has completed her trial trip over the official course, when she main- 
tained an average speed of 17 knots during a continuous run over a 
66-mile course. The run was completed after about eight hours of 
continuous steaming, at the end of which her boilers and machinery 
were in first-class working condition. According to the Scientijc 
American, the average boiler-pressure was 152 lb. per square inch, 
with lin. of air-pressure in the stokehold. The engines averaged 
about 112 revolutions per minute for the whole run, It is notice- 
able that the speed was remarkably uniform, and that there was 
no evidence of the ship making any spurts above her average 
speed. At the close of the run the Iowa was tested as to her 
steering ee D: and the helm being put hard over, she swung 
for a complete half-circle, first to port and then to starboard. Se 
is said to have been very quick in answering her helm, and proved 
that she could-turn a circle of something under 400 yards. It was 
noticeable that when the ship was being driven at full speed 
there was practically no vibration, what little there was being 
noticeable at the bow and stern. ‘The contract speed for the 
Iowa was 15 knots ~ hour, and the builders were to receive a 
bonus of 25,000 dols. for every quarter of a knot in excess; a 
stipulation which will secure to William Cramp and Son, of 
Philadelphia, the sum of 200,000 dols. The Iowa was designed 
for a speed of 15 knots, under an indicated horse-power of 11,000. 
As the power necessary to drive a ship varies as the cube of the 
speed, it is evident, says our contemporary, that on this occasion 
she must have indicated some thousands of horse-power more 
than she was designed to do. 
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RAILWAY MATTERS. 


Beiatum has followed the example of Italy in adopting 


twenty-four hour time on the railroads and in the post and tele- 


graph-offices. 

On Monday last, in the House of Commons, the Bromp- 
ton and Piceadilly-circus Railway Bill was considered and ordered 
for a third reading. 

Tur Great Western Railway Company has written to 
the Rhosllanerchrugog Parish Council to the effect that it intends 
to carry out the Wrexham and Rhos Railway without apy un- 


necessary delay. 

Her Majesty’s Secretary of State for Foreign Affairs 
has received information from her Majesty’s Consul - General at 
Rio de Janiero to the effect that the Government of Brazil is 
prepared to receive tenders for the lease of the Government rail- 
ways in Brazil. Full particulars respecting these railways and 
the conditions of tender are published in the Foreign-office Report; 
No 1874, Annual Series, pages 23 to 29, 

SratuTorY notices have been issued of the intention to 
apply in May to the Light Railway Commissioners for orders for 
the construction of two competing light railways, the Tanat Valley 
and the Llanfyllin-Llangyncg Lines to the important slate quarry- 
ing district of Llangynog, Montgomeryshire. The former line, of 
the ordinary gauge, will start from a junction with the Cambrian 
Railways at Porthywaen. The latter line will be a narrow-gauge 


one. 

Tue plans and designs for the alteration of the line of 
railway from Barito Locorotondo, in Italy, are now completed, and 
have been submitted to the superior council of the province. As 
soon as their sanction is obtained the works will be commenced. 
In the meantime the contractors of the Subventioned Railway 
Corporation Company, hoping to commence the works in 
1897, bave continued to expropriate the owners of the ground over 
which the railway is intended to run. 


Fares on Belgian railways will be changed consider- 
ably after May Ist, according to Uhland’s Wochenschrijt. Hitherto 
a higher fare has been charged for express trains than for local or 
accommodation trains. Henceforth fares will be uniform except 
for the so-called international trains. Also, prices of third-class 
commutation tickets and working men’s tickets will be reduced 
10 per cent. ‘lo compensate for the loss, the price of se ond-class 
tickets will be advanced 12 per cent. (5 percent, of commutation), 
and that of first-class tickets 25 per cent. (10 per cent. of commu- 
tation or season tickets). 


Tue railway between Jaffa and Jerusalem is in good 
working order, and trains run between the two places with great 
regularity. Last year about 15,000 tons of merchandise were 
transported from Jaffa to Jervsalem, and about 1200 tons from 
Jerusalem to Jaffa. The Company are doing their utmost to 
obtain a concession for the construction of a quay alongside the 
landing place at Jaffa, and running their wagons from the station 
to the custom house, a distance of about a mile. This would afford 
increased facilities for the conveyance of goods and passengers 
arriving direct for Jerusalem, 


THERE are twenty-five lines of railway in Colorado, 
with a mileage of 4770. Nonew construction is reported during the 
past year, and the business done has not been so satisfactory as in 
former years. The total assessed valuation of railways in Colorado 
for 1896 is £6,251,501, an increase of £101,134, or 1:96-per cent. 
over 1895, Denver’s cable and electric street railway system bas 
the reputation of being one of the finest in the country for the 
size of the city. There are 159 miles of line, and for a fare of 24d. 
all parts of the city and suburbs can be reached. Of the lines 
30 miles, or 18°86 per cent. is cable, and 129 miles, or 812 per 
cent. electric. There are 206 cars in use, 812 men are employed, 
and the wages paid for 1896 was £146 120, 


On Wednesday, the 21st inst., application was made 
by the Dublin and Lucan Steam Tramway Company to the Grand 
Jury of the County of Dublin, under the Tramways—Ireland 
Act of 1860, for permission to erect the necessary poles and wires, 
and to work its line by electricity, the name of the company being 
also changed to ‘‘The Dublin and Lucan Electric Railway.” Mr. 
H, J, Faller, the company’s engineer, was in attendance, and gave 
evidence as to the method of traction—the single pole, side wire 
system—to be employed. Sanction was given to the proposals of 
the company, which expects to commence the works in June or 
Jaly next. The line is in reality a railway, laid with steel Vignoles 
rails upon timber sleepers, and is the first of its type in the 
country 


On Monday evening last an explosion occurred in an 
loner Circle train at Aldersgate-street Station of the Metropolitan 
Railway, causing the death of one person, and injuring several 
others, The explosion happened in the centre compartment of a 
first-class coach, and it was at first thought to have arisen from 
some defective gas fitting in the vehicle, but this theory does not 
appear to have been sustained, and the officials are of opinion that 
some higher explosive has been the cause. The compartment in 
which the explosion took place was completely smashed, and part 
of the carriage of which it formed part was thrown on to the 
platform, where the wreckage was afterwards collected together, 
awaiting the official examination which will be made by the Board 
of Trade. A train belonging to the Chatham and Dover Com- 
pany, which had arrived at that company’s station on the other 
side had all its windows broker. 


Tue London, Chatham, and Dover Railway Company 
announce that from May Ist the present 8.30 p.m. night mail ser- 
vice from Victoria and Holborn to the Continent, 7/4 Queenborough 
and Flushing, will be twenty minutes later in leaving London. A 
further acceleration on the Continent will enable passengers to 
reach Berlin at 7 p.m. instead of at 8.38 p.m., and also permit of 
the mails being delivered in Berlin that evening. An important 
connection will be made in Berlin with the night express for 
Warsaw and Moscow, reducing the journey from London to 
Moscow to sixty-seven hours, In the direction from the Continent 
to London, the present day cervice wd Flushing and Queenborough, 
arriving at Victoria and Holborn at 9.5 p.m., will be accelerated, 
and reach London at 7.15 p.m. The new through service between 
the London and North-Western system and Queenborough pier 
will enable passengers to travel through from such places as Liver- 
pool, Manchester, Birmingham, &c., to the Continent vid Flushing, 
and vice versd, considerably quicker than by any other service. 


OnE of the most important of the light railway schemes 
yet approved is that of the Gower Light Railway, which was 
inquired into and passed by the Commissioners at a public meet- 
ing held last Friday at Swansea. The Gower Peninsula, situated 
in the County of Glamorgan, is an isolated district seventeen miles 
in length by some five or six miles broad, and is entirely without 
railway accommodation. The proposed Light Railway will be 
constructed of the standard gauge, in view of possible develop- 
monte, and will be 12? miles in length, with a junction with the 
sondon and North-Western Railway at Killay. The estimated 
cost of the line is £60,000. Swansea being only some ten miles 
away from the heart of this at present isolated district, it is 
snlicipated that with the opening of the Gower Railway, a great 
rte of its latent resources will immediately result, 
although the estimated reduction by one-fifth of the cost of carry- 
ing coal by traction engine over the roads from Gower to Swansea 
rere not seem a very remarkable feat, more especially as it was 
“ ated in evidence before the Commission that this traction-engine 
aulage costs at present the full value of the coals, There are, said 
& witness, 28 million tons of coal available in the peninsula, of a 
highly bituminous « juality, 


NOTES AND MEMORANDA. 


Tue total number of vessels of all nations that entered 
the port of Naples during the year 1896 was 6187, measuring 
2,921,992 tons. The number of British vessels that entered this 
port during the same period was 438, measuring—net registered 
tonnage—705,416 tons, showing a decrease of three vessels and 
11,567 tons as compared with the preceding year. 


Surps propelled by gas engines are apparently gaining 
favour in France, A new boat of this type has recently been put 
in service for the Havre-Rouen-Paris line, the spzed attained being 
7 knots. It is 100ft. long, with 7ft. draught, divided into four 
water-tight compartments, The gas is supplied from on shore, and 
is stored on board in a steel holder, an accumulator composed of 
steel pipes, under a pressure of 95 atmospheres, about 8501b, The 
engine employed is a two-cylinder one, of 40-horse power. 


AccorpinG to the Board of Trade report on the state 
of the skilled Jabour market in March, out of the 114 trade unions 
making returns, with an aggregate membership of 453,963, 11,169 

or 25 per cent.—are reported as unemployed at the end of 
March, compared with 3°0 per cent. in February, and with 3°5 per 
cent, in the 108 unions, with a membership of 415,731, from which 
returns were received for March, 1896. In the engineering and 
kindred trades the percentage of unemployed union members was 
2°9, 


Tue weekly return of births and deaths in London 
and in thirty-two other great towns, issued by authority of the 
Registrar-General, states that the deaths registered last week in 
thirty-three great towns of England and Wales corresponded to 
an annual rate of 18°8 per 1000 of their aggregate population, 
which is estimated at 10,992,524 persons in the middle of this year. 
The death rates were highest in Bolton, 36:1, Manchester 28°8, 
and Salford 27°9; and lowest in Derby, 10°1, Croydon 11°2, and 
Gateshead 11°35. 


Accorp1ne to figures which are given in the American 
Manufacturer, British tin-plate exports to the United States during 
the month of March aggregated 10,358 tons, being the highest 
amount recorded for the past six months. Compared with the 
record of the corresponding month last year, these figures show an 
increase of nearly 47 per cent. Compared with the figures of the 
rae month there is an increase of a little over 7 per cent. 

‘aking the British tin-plate exports to the United States for the 
first quarter of the year in comparison with those recorded for a 
similar period in 1896, we find an increase of nearly 4 per cent. 


Accorp1nG to the latest census, March 29th, 1896, the 
population of the towns in France is as follows :—Paris has 2,536,834 
inhabitants ; Lyons comes next with 466,028 ; Marseilles, 442,239 ; 
Bordeaux, 256,906; Lille, 216,276; seven towns, Toulouse, 
St. Etienne, Roubaix, Nantes, Le Havre, Rouen, and Reims, have 
more than 100,000 inhabitants; Nancy. Toulon, and Nice have 
more than 90,000 inhabitants. In 1820 Paris had 715,000 inhabit- 
ants ; within the period from 1876 to 1881 the population uf Paris 
increased 141 per cent., amounting to 2,269,023 persons in 1881, 
During the fifteen years from 1881 to 1896 the population of Paris 
increased only 11°8 per cent. 


Ninety-six fresh disputes occurred in March, 1897, 
involving 29,582 workpeople, as compared with 77, yr 
24,231 workpeople, in February, and 95, involving about 22, 
workpeople, in March, 1896. Thirty-seven disputes took place in 
the metal, engineering, and shipbuilding trades, 13 in the building 
trades, 14 in the mining and quarrying industries, and 11 in the 
textile trades. Of the 96 new and old disputes, involving 18,375 
workpeople, of which the terms of settlement are reported, 32, in- 
volving 4036 persons, were successful from the point of view of 
the workpeople ; 36, involving 6631 persons, unsuccessful ; and 28, 
involving 7708 persons, resulted in a compromise. 


One of the causes of the distortion of indicator dia- 
grams has been recently investigated by Professor Goss, of Purdue 
University, namely, the effect of the length of the passage com- 
municating between the cylinder and the indicator. He has found 
that the effect of along passage is to increase the area of the dia- 
gram, by causing a lag of the indicator piston behind the engine 
piston. Experimenting with locomotive cylinders, and comparing 
the diagrams when using a short e with those obtained when 
using a 34ft. connecting pipe, he found the latter set of diagrams 
to indicate from 1°5 to 17 ‘2 per cent. excess of power, when the 
speed varied from 134 °5 to 296 revolutions per minute. 


Tue German merchant fleet counted, on the Ist of 
January, 1896, 3592 vessels, against 3665 on the Ist of January, 
1895, 4257 in 1885, and 4602 in 1875, decrease against the last- 
named year, amounting to 1010 vessels, or 21°9 per cent. The 
carrying capacity, on the other hand, rose since 1875 from 
1,068,383 on 1,523,902 register tons for 1895, but in 1896 again 
went down on 1,502,044 tons. The number of sailing vessels 
decreases considerably, while steamers increase. In 1875 there 
were 4303 sailing vessels and 299 steam vessels, while in 1896 2524 
sailing vessels and 1068 steamers were counted. It is stated that, 
against 1891, the number of sailing vessels decreased 233, while 
the number of steam vessels increased by 172. 


Some interesting experiments have recently been 
carried out by Prof. W. Ritter on the oscillations of a tower in 
Zarich produced by the ringing of bells, The tower, which is 
394 metres high, contains five bells, ranging in weight from 425 to 
3430 kilos., and it is remarkable that the light bells produced 
greater oscillations of the tower than the heavy ones. The 
horizontal oscillations were elliptical in shape and variable in 
size, those produced by a bell of 705 kilos., which was swung 
fifty-three times per minute, being at a maximum of 3°6 mm. 
long and 2°4 mm. wide, the longest axis being in the direction of 
the movement of the bell. When the five bells were rung at once 
the ellipse had a maximum major axis of 5°8 mm. and a minor 
axis of 4°4mm. The bells were swung from forty-three to fifty- 
seven times per minute, while the tower oscillated quite — 
160 times per minute. It was shown that the oscillations were felt 
at any point in the tower below the bells, and that the amount of 
movement was proportional to the height above the ground. 
According to the principle of the conservation of centre of 
gravity, the tower tends to move in the opposite direction to that 
of the bell, and this movement increases until the resistance of the 
masonry produces equilibrium with the impulsive forces. 


A new fire-damp indicator for mines was recently 
described in the Engineering and Mining Journal of New York. 
It consists of a vessel cylindrical above and conical below, which is 
closed at the conical end by a porous plate of burnt and unglazed 
clay, about in. thick, which carries on top a cylinder of 1}in. 
diameter. This is closed by a plug of hard rubber moving easily 
up and down without friction and weighing not more than two or 
three grammes. By the diffusion of the light carburetted 
hydrogen gas into this funnel-shaped vessel, the pressure in it will 
be raised because the current of the air through the porous plate 
will be interrupted and the plug will be slightly moved upwards. 
A light ring of platinum is fixed on the plug, and serves to close 
an electric circuit, by which an electric bell is rung. In order to 
increase the effect, a large accumulating funnel can be fixed under- 
neath the porous plate above-mentioned. The apparatus, including 
the dry battery and the bell, but not the porous plate, is set in a 
portable and air-tight box, provided with a handle on the cover. 
In this way it can be readily carried to any part of a coal mine. 
It gives at the sudden or gradual appearance of dangerous gases a 
signal which will give alarm before they become {mixed with the 








air and dangerous. The whole apparatus occupies a space of not 
over 18in, in width and Sin, in height, 





MISCELLANEA, 


Ir may not be generally known amongst manufacturers 
that machinery and tools for gold mining are admitted into the 
Colony of Datch Guiana free of customs duty. Tools should be 
imported, as, it is stated, none of a superior quality are at presert 
obtainable. 


Tue Sponsel rapid-fire gun patent has been purchased 
outright by the United States Navy Department for 15,000 dols., 
says an American contemporary. This actioa is said to have been 
taken to protect the Government from any attempt to raise the 
contract price of rapid-firing guns made by tne American Ordnance 
Company, controlling the Driggs-Schroeder, Dashiell, Hotchkiss, 
and some other rapid-firing gun patents. 


Accorp1ne to a diplomatic and consular report on the 
trade of the district of Jerusalem during 1896 the imports from the 
United Kingdom amounted to 10 8 per cent. of the total ; those of 
France reached 166 per cent., and Germany 8-9 per cent. It 
should, however, be pointed out that British trade with Jerusalem 
has decreased in three years from 156 per cent., whi'e the 
Germans are gradually adding to their exports. 


An English company has obtained a concession for 
forty years from the Municipality of Madeira to supply electric 
power for that town. The necessary plant for the installation is 
of English manufacture, and has been admitted under special 
arrangement free of duty. The contractors also are English, and 
they hope to have the works completed early in the summer, when 
the present means of illumination—which is by petroleam lamps— 
will be superseded by one which will be more in keeping with 
modern requirements, 


One of the amusement features of the Tennessee 
Centennial Exposition, to be held this summer, is a large “see- 
saw.” This see-saw will be supported by a steel central tower, 
30ft. square at the base, and 75ft. high to the upper pin. On this 
pin will be swung vertically a built-up steel beam, rectangular in 
section, er braced, and 160ft. long. This beam will be 
swung on its axis by means of two segments, with which pinions 
driven by the operating machine engage. To the ends of the 
beam are suspended two cars capable of holding twenty-five 
persons each, and these cars can be lifted alternately to a point 
150ft. above the ground, 


Tue long-needed increase of harbour accommodation 
for the port of Naples is to be at last taken up seriously. A new 
dry dock is to be constructed, the jetty of which will cost about 
£15,000, while 1,000,000 francs are to be spent on the present 
harbour in improving the head of the principal mole, laying rail- 
way lines on the quays, establishing cranes, and erecting sheds. 
Last, but not least, says the British Consul, the sewage is ta be 
diverted from the harbour. It seems incredible that enormous 
sums should have been spent on the construction of the harbour, 
only to make it a stagnant cesspool for the most crowded quarter 
of this populous city. 


TuE British Consular agent at Jaffa, in his annual 
report just to hand, says the most important kinds of machinery 
which could be employed in his district on any large scale are . 
steam pumps for use in the orange gardens, in place of the old- 
fashioned ‘‘ norias,” or water-wheels, which are still the only means 
employed for raising water for irrigation purposes. The steam pumps 
must be of the simplest pattern, and worked on an economic 
system. There are about 450 orange gardens at Jaffa, and they 
are all at present irrigated by “‘norias.” With regard to public 
improvements, three large bridges are soon to be completed 
between Jaffa and Gaza, the construction of which has been given 
by the local authorities to an Italian, and it is supposed that they 
will cost altogether £6000 or £7000. 


A USEFUL report has recently been issued by the Steam 
Users’ Association of Boston, U.S.A. In the section of the report 
dealing with the cost of boiler-room labour, it is stated, as the 
result of comparison between a large number of steam planta, 
that one man—besides night man—can run a small engine and 
stoke up to about 10 tons of fuel per week ; that one fireman— 
besides engineer and night man—can stoke up to about 35 tons 
per week ; while three firemen can stoke up to about 80 tons per 
week. Mechanical stokers save 30 to 40 per cent. of labour in 
very large plants—over 200 tons of fuel per week ; 20 to 30 per 
cent. in medium-sized plants—50 to 150 tons per week—and save 
no labour whatever in small plants. The eight-hour day—in 24- 
hour plants—is only about 10 per cent. less efficient in tons per 
man, for manual stoking, than the 12-hour day, though the 
evidence of this is derived from very limited data. Men wheeling 
barrows of coal, in charges of 300 lb. per barrow, can handle 
112 tons per week—60 hours—per man, on a five yards’ wheel, 
90 tons per week on a 25 yards’ wheel, and 72 tons per week on a 
50 yards’ wheel, including filling, weighing and emptying, accord- 
to the Electrician, The foregoing figures are based on American 
practice, 


TE fashionable Yorkshire watering-place, Harrogate, 
has just become possessed of its own electric supply station. The 
possible output of the station, which was o' dons on the 15th inst., 
is to be 275 kilowatts, generated by two 125-kilowatt Ferranti fly- 
wheel alternators, which are driven by McLaren compound engines 
and a 25-kilowatt alternator, also made by Ferranti, directly 
coupled to a Belliss engine. The latter hine, when pleted, 
is intended for the day load. The most remarkable feature of the 
station, says the Hlectrician, is its distance from the town and from 
the railway, owing to a municipal objection to chimneys. It is 
built on ground owned by the Corporation, 14 miles from the 
centre of the town. At present, slack bought from the gas works 
—which are owned by a private company—is used as fuel; to 
obtain coal by rail it would at present have to be carted over two 
miles, but this distance will be reduced to about 14 miles when the 
North-Eastern Railway Company have built their new goods 
station, which has just been commenced. Sufficient water for 
condensing and feed purposes is obtained from a stream close by. 
The distribution is on the sub-station system, two concentric cables 
conveying the current from the station to the five sub-stations 
in the town, where it is transformed from 2000 to 2 x 100 volts, and 
distributed on the three-wire system by triple-concentric cables, 


GREAT progress has been made during the last year 
in the harbour works at Vera Cruz, Mexico. The north-west 
breakwater, which is to be 1000 metres long by 15 metres broad, 
and protects the harbour against the ‘northers,” has had its 
additional base prepared to receive the superstructure, which will 
be constructed during the coming summer months to a height of 
12ft. above low water, leaving the final capping of 3ft. or 4ft. to 
be put on during the summer of 1898. The south-east breakwater 
is being actively pushed forward, and is now finished, all but the 
capping, for a length of 700 metres, which is about two-thirds of 
its entire length. This breakwater runs from the shore to the 
Lavandera reef, and between the end of this breakwater and that 
of the north-east breakwater will be left the entrance channel of 
260 metres in breadth. The north-east breakwater, which is to be 
737 metres long by 13 metres wide, has been commenced, but not 
much progress can be made until the arrival of the 40-ton Titan, 
which is now being shipped. Approximately, one-third of the quay 
wall, that runs from the shore end of the north-west breakwater, 
has been constracted, and a portion of the coping of Norwegian 
granite has been placed in position. There will be 1} miles of 
quay wall, and it will extend over the whole sea frontage of the 
town. The general scheme provides for a uniform depth in the 
harbour of 28ft. at low water, but owing to the rapidly increasing 
draught of ocean steamers it is understood that the Government 
are considering the advisability of constructing their deep-water 











quays so that a depth of 33ft, may be acquired by dredging. 
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TOREIGN AGENTS FOR SALE OF THE ENGINEER. 


Geroip AND Co., Vienna, 


AUSTRIA. - 4 
CHINA.—KELLY AND Watsu, Lrp., Shanghai and Hong Kong. 
FRANCE BoyveaU AND CHEVILLET, Rue de la Banque, Paris, 


GERMAN y.—Asuer AND Co., 5, Unter den Linden, Berlin, 
A. TwEITMEYER, Leipsic. 
pIA.—A. J. COMBRIDGE AND Co., Esplanade-road, and Railway Book- 
stalls, Bombay. 
_LOESCHER AND Co., 807, Corso Rome. 
Bocca Feres, Turin. 
JAPAN.—KELLY AND Watsn, Lrp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
4 AFRICA.—GORDON AND Gorcu, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Juta and Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GorDON AND GortcH, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anp Co., 180, Pitt-street, Sydney; 362 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland, 
Craia, J. W., Napier. 
CANADA.—MonTREAL NEws Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNaTIONAL News Co., 83 and 85, 
Duane-street, New York. 
SupscriPi1oN News Co., Chicago. 
STRAITS SETTLEMENTS.—KeE ty anv Watsu, L1p., Singapore. 
CEYLON.—WisvarTna anp Co., Colombo. 
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SUBSCRIPTIONS. 


Tar Excingzer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) ‘— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. THe Enoryeer is registered for transmission abroad. 

A complete set of Taz ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, foreign Sub- 
scriptions will, until further notice, be received at the rates given 
below. Foreign Subscribers paying in advance at these rates will 
receive THE EnGIngER weekly and post free. Subscriptions sent by 
Post-office Order must be accompanied by letter of advice to the 
Publisher. 

Tain Parer Copres— 


HaM-VOMEEy co 00. co oe 60 cn ae £0 18s. Od. 
Fost ce <0 «0 Ge ce ce mm ss £1 16s. Od. 
Tuick PapeR CoPlEs— 
Half-yearly .. .. «2 of 6 «ce of £1 Os. 8d. 
FOMEEy cc cc cc cs os ce os ce es £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


@@® The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
Post-ofice Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for pe pe poe Advertisements in ‘ ordinary’ 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing adverti ts should 
arrive not later than Three o’clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tok ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.’’ 


and ‘‘special” 








PUBLISHER’S NOTICES. 


*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
injormation of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
4 suffered, can be remedied by obtaining the paper direct from 
this office, 








TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,.* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 

Cont Tant ReapeR.—Consult our advertising pages. 

WIsHER 10 BE AN ENGINEER.—Read the article on this page. 

J. P. W.—Only a very small pressure will be required for such a small 
burner, perhaps jin. or so. Messrs. Suggs, Charing Cross, may be able 
to supply you with the burner. 

W. G. H.—We have made inquiry, and we are told that you could have 
obtained a copy at any time during the week. If you try again and 
fail, kindly inform the agent, and report at once to us. 

J. J, O'N.—The arguments contained in your long letter admit of being 
placed before our readers in a few lines. If you think proper to state 
categorically in what respects the Alabama is an improvement on 
Erglish design, we will publish your letter. We have advanced 
nothing that we do not believe to be true in substance and fact. The 
merits and demerits of warships have always been, and always will be, 
legitimate subjects for discussion. 

Tommy.—We scarcely see what your letter adds to the statements in the 
article on armour in our number of April 9th, to which you refer. We 
mentioned Schneider's early use of nickel, the United States patent 
of Harvey and Krupp’s process, and the names of Wheeler-Sterling and 
Holtzer were associated with their shot ; also we expressed the wish to 
see the former projectiles tried against our plates as well as the latter. 
The fact remains, however, that the recent 6in. Sheffield plates have 
defeated in a remarkable way the attack of 6in. projectiles. In each 
case five blows were delivered ; in the case of the Vickers a sixth was 
added. We this week give copies of the photographs taken of 
this last, which we think may challenge comparison with any, and if 
anyone can bring superior plates we shall be quite as ready as we have 
shown ourselves hitherto, toacknowledge it. On bshalf of our English 
makers we trust that you will concur with us in giving due credit to 
the Tresidder process, which is embodied in our system, and certainly 
hardened the face more completely than it had been hardened by other 
means. In fact we do not remember ever seeing shot thrown off 
without any of the metal holding to the face, as was done by the 
Tresidder plate reported on by us, and subsequently exhibited at Chicago. 
Further, we believe we are correct in saying that the improved plates 
differ from their predecessors by more than the additions of nickel, 
though naturally we cannot expect makers to furnish us with the 
constituent elements of plates. 


INQUIRIES. 


STEEL CASTINGS TO ABOUT 1 CWT. 


Sir,—-Can any of your readers kindly tell me the best class of furnace 
for making the above, or inform me of any work that will give me full 








particulars of the best methods and mixtures of metal, &c.? Any infor- 
mation would be much esteemed. STEEL. 
April 26th. 
MEETINGS NEXT WEEK. 
CrystaL Patace. — Wednesday, May ith, at 8 p.m.: Course of 


Victorian Era Lectures, ‘‘ Sixty Years’ Advancement in the Fine Arts.” 

Tue INSTITUTION OF JuNIOR ENGINEERS.—Friday, May 7th, at 8 p.m.: 
Paper to be read and discussed, ‘‘ Railway Electric Signalling,” by Mr. 
L. G. Ferreira, member. 

CHESTERFIELD AND MIDLAND CouNTIES INSTITUTION OF ENGINEERS.— 
Saturday, May 8th, at 3 p.m.: General Meeting at the University College, 
Nottingham. 

Society or Arts.—Monday, May 8rd, at 4.80 p.m.: Cantor Lectures, 
“Design in Lettering,” by Mr. Lewis Foreman Day. Tuesday, May 
4th, at 4.30 p.m.: Foreign and Colonial Section, ‘‘The Arctic and 
Antarctic,” by Mr. Aubyn Trevor-Battye. Wednesday, May 5th, at 
8 p.m.: Paper, ‘‘ The Railway to India,” by Mr. C. E. D. Black. Thurs- 
day, May 6th, at 430 pm.: Indian Section, “ Kafiristan: Its Manners 
and Customs,” by Sir George Scott Robertson, K.C.S.I., late British 
Agent at Chitral. 

Roya Instrrvtion oF Great Britary.—Tuesday, May 4th, at 

8 p.m.: Tyndall Lectures, ‘ Voleanoes,” by Mr. Tempest Anderson, 
M.D., B.Sc Thursday, May 6th, at 3 p.m.: Lecture II., *‘Some Leaders 
in the Poetic Revival of 1760-1820—Cowper, Burns, Wordsworth, Scott,” 
by the Rev. Canon Ainger, M.A. LL Saturday, May 8th, at 
8 p.m.: Lecture Il., “The Greek Theatre according to Recent 
Discoveries,” by the Rev. J. P. Mahaffy, D.D., Professor of Ancient 
History in the University of Dublin. 
Society or Encinerrs.—Monday, May 3rd, at 7.30 p.m.: Paper to be 
read, ‘‘ Automatic Gas Station Governors,” by Mr. Henry O'Connor, Vice- 
president. Synopsis: Necessity for a station governor in Gas Works— 
Operation of the ordinary station gas governor—Rules for finding the 
counterbalance weights necessary for different pressures—The parabolic 
cone, reasons for its use—Double cone governor—Equilibrium single cone 
governor—Governor with separate loading bell, worked a distance from 
the cone bell—Water loaded governors—Double bell and cone equilibrium 
governor—Throttle valve governor—Parallel valves—Clockwork water 
loading governors—Equal and regular pressure required by all consumers 
in district—Excessive pressure increases leakage—Water loaded auto- 
matic pressure-throwing governor—Helix system—Tapered governor 
bell—Registering the output of the gas by pressure. 
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DEATH 


On the 22nd April, at Walton House, Swindon, James Rew SHopianp, 
C.E., M. Inst. C.E., aged fifty-five. 
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ARMOUR PLATE PRICES IN THE UNITED STATES. 


EvEN a Republican Parliament cannot do just what it 
wishes at all times and seasons. It cannot, for example, 
settle the prices at which commodities shall be sold, irre- 
spective of the cost of production. The reason is simply 
that such attempts are outside the range of function of 
a Parliament. Inthe United States, from time to time, con- 
siderable efforts are made to modify and control commercial 
interests. We donot refer now to such national questions 
as Protection and Free Trade, and Bounties and Tariffs, 
but to affairs of smaller scope; and, as a rule, when 
Parliament interferes it makes mistakes and does harm 
instead of good, because all legislation of the kindis brought 
out by the desire to aid one set of producers or sellers or 
buyers at the expense of others. Probably the greatest 
mistake of all is made when a Parliament interferes with 
the proceedings of the experts who provide war material of 
any kind, for it cannot possibly act as a body with 
competent knowledge of all the facts and circumstances ; 
and the voting is done, so to speak, blindfold, at the 
bidding of those who appear to have mastered the subject, 
and generally put themselves forward as experts actuated 
only by a desire for their country’s good. In our country 
much mischief has been done in times past by the inter- 





ment of the administration of the French Navy will see 
that blunder has followed on blunder in the dockyards 
and arsenals of our neighbours, and now comes from the 
United States information which places in a very strong 
light the unwisdom of Parliamentary interference with 
the regular course of trade. 

The price of armour plate in this country may be taken 
as averaging about £100 a ton. Thinner and smaller 
plates cost less than those which are larger and thicker. 
Curved plates are more expensive than flat plates, and 
soon. The few armour plate mills in the United States 
charged, it is believed, much the same prices, say 500 
to 600 dols. per ton. It occurred to some well-meaning 
individual that this was too much; and in a hot fit of 
economy, when the last Naval Appropriation ‘Bill was 
passing the Legislature, it was enacted that the average 
price of armour supplied to the United States Govern- 
ment must not exceed 300 dols., or £60, a ton. Now, 
so far as we are aware, no armour plates properly so 
called have yet been sold at the price, save perhaps a 
few small ‘‘ job lots” of plates, which were not quite 
right as to size or thickness, or in some other way 
were not up to the standard of a specification. It does 
not appear that the American Parliament asked any 
questions before fixing the price ; someone calculated that 
the plates need not cost more than £40 or £45 a ton, and 
the difference between either of these sums and £60 was 
deemed quite enough for the manufacturer’s profit. The 
Navy department wanted 8000 tons of plates for the 
Alabama, Illinois, and Wisconsin, and advertised in the 
ordinary way for tenders. The tenders were to be 
opened on the 8th instant. It turned out, however, that 
no bids were received. The manufacturers, with one 
exception, the Illinois Steel Company of Chicago, simply 
ignored the Government. The company offered to furnish 
the £300 tons at 300 dols. a ton, on condition that Con- 
gress would award it a contract for the entire wants of 
the United States Government for armour plate for 
twenty years. If this were done, the firm would furnish 
the material at 240 dols. a ton, provided it did not have 
to manufacture less than 6000 tons and more than 12,000 
tons annually. The other proposition was curious. It 
contemplated the erection by the Government of its own 
plant, the Illinois Steel Company to lease it the ground 
at a nominal figure for ninety-nine years, and to furnish 
open-hearth ingots suitable for armour plates. 

It seems unlikely that the Government can grant such 
an enormous monopoly toa single firm. Improvements 
in processes of manufacture are of almost daily occurrence, 
and better and better plates are produced. But these 
developments originate solely in the desire of the 
inventor or manufacturer to reap a reward, and, 
generally speaking, a pecuniary reward. To grant a 
monopoly to a single firm would be fatal to progress. 
For it is obvious that no agreement could be framed that 
would secure the best plates it was possible to make for 
the American Government, and there are besides other 
objections of a strategical nature that cannot be over- 
looked. For the moment there is a dead lock. The 
attempt of the Legislature to regulate prices instead 
of leaving them to be settled by healthy competi- 
tion in the open market has failed. The plate makers 
are absolute masters of the situation, a fact that 
ought to have been obvious to the American Government 
—indeed, to every one who knew anything about the way 
in which armour plates are produced. Bethlehem, for 
example, has nothing to fear from Sheffield or Creusot in 
the way of competition. No one will touch an order for 
heavy armour at £60 a ton; and the American makers 
can very well afford to keep their mills idle, certain that 
in the long run they must win. In short, the whole 
transaction will strengthen the hands of the producer; 
and probably the direct result of the attempt to cut down 
prices will be to teach the plate makers their strength, 
and to make armour dearer instead of cheaper in the 
United States. 


MECHANICAL ENGINEERING AS A PROFESSION. 


WE receive every year a large number of letters from 
parents and guardians asking for information concerning 
the value of engineering as a profession, and the road by 
which a young man can attain an income as an engineer. 
It is impossible to reply to these questions at once 
satisfactorily and briefly. The fact that we have recently 
received several letters of the kind brings about the belief 
that it may be useful to say here in general for the use 
of all our readers interested that which we have already 
written over and over again in a somewhat condensed 
form to more correspondents than we care to count. 
Before going further, however, we may promise a word 
of advice, which we know will not be accepted. Parents 
and guardians will act wisely if they select any other 
profession for their sons than engineering. In saying 
this, we salve our conscience and discharge a duty to 
society. 

In the present article we do not propose to say any- 
thing about civil engineers. As to electrical engineers, 
no word that can aid a misguided young man to enter 
their ranks shall flow from our pen. We shall confine 
ourselves strictly to mechanical engineering, which 
represents by far the largest branch of the profession. 
Probably there are ten mechanical engineers or more for 
every civil engineer in the world. We find it necessary 
to begin by stating in emphatic language that there is 
nothing akin to elegant leisure in mechanical engineering. 
The young man fresh from a great public school, or the 
refinement of a well-kept English home, will find the 
practical work of mechanical engineering extremely irk- 
some and distasteful at first. Mechanical engineering is 
distinctly dirty work. Nor is this all. The apprentice 
has to mix with and labour beside and under that class of 
men who, however sterling and excellent, are a rough 
lot—men with whom the lad can have nothing in 
common. Then he has to do hard bodily work from an 
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has to go back to lodgings which are far removed from 
perfection, among people who will treat him with scant 
courtesy. The life of the young mechanical engineer is 
very rough. The sooner a lad and his parents and 
guardians take in this truth the better. The notions con- 
cerning it acquired in the technical college and from 
books are entirely misleading, and have, as we happen to 
know, led over and over again to bitter disappointment. 
Furthermore, the profession is entirely unsuitable for 
those who are not in robust health. Successful mechani- 
cal engineers are almost always men of good constitution 
and fine physique, at all events when young. Many men 
break down under the strain and stress of life; but a 
young and delicate mechanical engineer who is doing any 
good for himself or others is an exception. It is a case 
of survival of the fittest. The delicate men are either killed 
off or have to give the thing up. Mechanical engineering is 
essentially a business for strong men. In all the attempts 
that the gentler sex have made to invade the realms set 
apart to man, mechanical engineering has been over- 
looked. There have been female engineers, no doubt, 
but they have confined themselves to theory ; they have 
never yet appeared as erectors or fitters or boilermakers. 

The very roughness of the life is, however, well cal- 
culated to develope the energies and bring out some of 
the best qualities in a young man. MHappily for the 

world in general, and for his country in particular, the 
British youth does not always want to live a life lapped 
in luxury; and the same spirit that enables him to rough 
it on campaigns, or to endure hardship as a colonist, 
will carry him through the shops, and bring him out a 
better man than he went in—more steadfast, self-reliant, 
modest, and courageous, so that there is a bright side to 
mechanical engineering as well as the dark side. But it 
is well that those who propose to pass through the shops 
should understand what manner of thing they undertake 
to do. 

We shall assume that a young man of the proper type 
has clearly made up his mind and counted the cost. 
The next thing to decide on is the branch of mechanical 
engineering which he will take up, for mechanical engi- 
neering has been split up and subdivided and specialised 
to a remarkable extent during the last quarter of a 
century. There is one broad rule to be observed in 
making the selection, to which there is absolutely no 
exception: invariably select that branch in which you 
have most interest. For example, a parent who stands well 
with one or more railway directors should get his son into 
a railway shop; a man who has friends who are directors 
or managers of steam shipping companies should get his 
boy into the works of some firm building marine engines. 
The boy’s proclivities are of no consequence whatever ; 
they are to be entirely disregarded. In the majority of 
cases, however, the parents, at all events those who con- 
sult us, have no interest of any kind. In such cases it is 
a matter of no importance what branch the lad takes up ; 
perhaps he will be wise if he takes that which costs 
least. In after life he will have the satisfactory con- 
sciousness that he has wasted as little money as he could. 

There are three ways of “ going through the shops.” 
According to the first, a premium is paid, which varies in 
amount from fifty to one thousand guineas. The pupil 
gives three years in the shops, during which time he is 
supposed to pass through all the departments, beginning 
with pattern-making, and to have at least six months in 
the drawing-office. Under the second no premium is 
paid. The pupil receives small weekly wages, and at the 
end of three years receives a certificate, which is equiva- 
lent to indentures. Under the third, the pupil pays a 
small premium, usually about £25, and is taught in the 
shops a trade ; that is to say, to be a fitter or a turner or 
a pattern-maker. He does not learn the profession ; but 
a sharp youth, who keeps his eyes open, is well educated, 
and reads and attends drawing classes in the evening, 
may learn quite as much as ‘‘the gentleman apprentice ” 
—not unfrequently a good deal more. The practice 
varies with different localities; a line drawn across 
England from Liverpool The Wash roughly divides 
the northern shops, in which no premiums are taken, 
from the south, where premiums are received. There is 
much to be said for both systems, but that is quite 
another story. 

In conclusion, we may say that for some years past it 
has been almost impossible to get a boy into the shops; 
that is to say, into desirable shops, where there is some- 
thing really to be learned, and to have passed through 
which gives a man the guinea stamp in itself. In such 
establishments the number of apprentices is limited, 
because a conscientious endeavour is made to teach them. 
The result is that an outsider has practically no chance 
of getting his son in; nothing but interest will suffice. 
We can name, for example, one first-class northern shop 
now. Every vacancy for the next five years has been 
booked, and this is by no means a peculiar case. Parents 
and guardians will do well to exercise extreme caution in 
dealing with firms or individuals who advertise for pupils. 
In a few, a very few cases, rising young firms, glad to 
get a few hundreds in the way of premiums, and to secure 
the services of smart young fellows, advertise. For 
it must not be forgotten that a man nearly out of his 
time may be as good, or better, than a “ tradesman,” 
who receives three times as much wages. , Space 
fails us to say much more. We have endeavoured to 
enlighten some of our readers as to the true character 
of the life led during at least three years by the mechani- 
cal engineer, and we have given the only possible advice 
as to the selection of a branch. It only remains for us 
to add that there is still some “room at the top,” 
although not so much as existed once; that is to say, 
that, in mechanical engineering, as in all professions, cer- 
tain men will achieve success by their own inherent 
capacity. Asarule, however, it will be found that the 
position occupied by mechanical engineers is very much 
the result of more or less interest and aid from friends. 
We have said, it will be observed, nothing about the young 
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himself in possession of a few hundred pounds, or perhaps 
even a couple of thousands. As the young engineer, 
according to our experience, invariably loses this money 
within the first three years succeeding his apprenticeship, 
we do not think it is necessary to take it into con- 
sideration. 


ARTILLERY IN THE GRECO-TURKISH WAR, 


WHATEVER opinion we may be disposed to entertain in 
regard to the importance of the question which has 
brought the rival forces of the Turks and Greeks into 
conflict with one another, or whatever may be our respec- 
tive sympathies, whether with the aspirations of the 
representatives of the ancient Hellenic race, or with the 
followers of that prophet whose memory Carlyle delighted 
so much to honour, it cannot be denied that, deplorable 
as these apparently unnecessary wars are, they serve a 
useful purpose to the lookers-on. Bye-elections are said 
to be the pulse through which the current of political 
feeling is indicated; so these miserable little actions, 
such as that of Yalu, between Japan and China, or the 
recent events at Mati and in the Malouna Pass, are 
invaluable as exponents of the relative importance 
attaching to the various fighting factors of armies and 
navies in their modernised condition. The lessons taught 
by the battle of Yalu have long outlived the interest 
taken in that action; and a careful observer of the 
development of ideas in recent battleships and cruisers 
knows how many of the changes made have been the 
result of experience gained during that sharp but 
decisive affair. Similarly, although it cannot be otherwise 
than a matter for sincere regret that a needless war has 
been entered upon, blood recklessly spilt, and thousands 
of homes needlessly ruined, we cannot be blamed for 
taking advantage of the opportunity and for considering 
the outcome of the whole in so far as it casts a somewhat 
lurid light upon our own military position. 

Several points cannot fail to attract observation. For 
the past ten years Turkey has paid great attention to the 
arming of her field artillery. Herr Krupp has had a most 
active business agent in Constantinople, and not a day 
passed when the carriage of this agent was not to be seen 
beneath the portico of the offices of the Minister of War 
at Stamboul, as often as not without horses attached, for 
it is the custom of these contractors’ agents to put their 
horses up, and take things very quietly when business is 
brisk. They never hurry themselves. The result was 
that a large proportion of the Turkish field artillery was 
armed with the very latest pattern of Herr Krupp’s 
most powerful field guns, which were infinitely superior 
in flatness of trajectory and in range to those of the Greek 
batteries. Moreover, a number of small field howitzers 
were, we understand, included in their equipment, which 
made awful havoc of the retiring Hellenic forces as they 
were massed in the plains. Apropos of this point, it is 
interesting to note that our military authorities are at 
last arousing themselves to the importance of arming 
some of our batteries of artillery with the new 5tin. rifled 
field howitzer. An experimental battery was supplied 
with this very useful weapon more than a year ago; and 
we understand that the result of practice made with it 
during experimental trials has been most satisfactory. 
The shell is of large size, weighing over 601b., and the 
damage done with such a projectile in earthworks is 
of course considerable. Two other batteries are now to be 
equipped with 5}in. howitzers, and probably others will 
follow. Butthese are a mere tithe of what will be required 
for the exigencies of active service. We seem to be always 
in the experimental stage. Here is a weapon which is of 
the most vital importance, as being the only one which can 
search out effectively the enemy’s ordinary field batteries 
if well placed and screened in any way, which has taken 
six or seven years to evolve, and yet the batteries armed 
with it may be counted upon the fingers of onehand. Surely 
the terrific effect which the superior artillery arm of the 
Turkish forces has apparently had upon the Greek batteries 
ought to be a sufficient warning for our supine authorities ? 
We are always quoting the volunteers as filling up the 
measure of our requirements. What, in the name of 
common sense, would have been the use of 227,000 
volunteers in the Malouna Pass, with batteries of 8°4 cen- 
timetre field guns, and 12 cm. howitzers playing upon them 
from the surrounding peaks, at a range of three miles ? 
Of course, we know there are volunteer artillery batteries. 
But, armed with muzzle-loading 16-pounders, which their 
untrained horses can scarcely drag into action, we should 
say that they would be more of an encumbrance to an 
army than a support. We would, therefore, urge upon 
the Director-General of Artillery the necessity for laying 
before the Superior Army Board, at the very first oppor- 
tunity, our requirements in the shape of field artillery, 
our establishment at the present moment of this invalu- 
able arm being positively microscopic. At least twenty 
batteries of 54 howitzers should be organised, these 
being in addition to the ordinary strength of the arm in 
field guns as necessary for divisions and brigades. 

Another point that we cannot help adverting to is the 
tendency of the current of events in Greece to upset, in 
a measure, the very strong opinions which have been ex- 
pressed within the past few years upon the exclusive 
importance of ‘‘ the command of the sea.” During the 
war now under consideration the Greeks have had 
absolute sovereignty in this respect, whilst the Turkish 
ships, though goaded into the Dardanelles by the order 
of an unscrupulous master who cares nos whether his 
battleships sink or swim, have remained quaking with 
terror behind the 35 cm. batteries at Chanak, refusing to 
proceed beyond the mouth of the straits. Nevertheless, 
the absolute sovereignty at sea possessed by the Greeks 
has been impotent to help them, owing to the paucity of 
their land forces. It must not be forgotten, however, 
that command of the sea is a phrase of very wide meaning. 
For an insular people with enormous colonial possessions, 
sea command assumes a position which has nothing in 
common with a possibility of raiding an enemy’s coast 
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fleet has effected nothing of importance teaches no lesson 
of the smallest value to Great Britain. 
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THE NEW CANADIAN TARIFF. 


BnritisH trade in iron and steel, mining and agricultural 
machinery, and certain classes of engineering work, should 
be sensibly promoted by the new Canadian tariff. Under 
these circumstances the proposals are very welcome to oy; 
manufacturers, and are being very favourably received, The 
new tariff introduces an entirely fresh principle in colonial 
Customs legislation. The Dominion has made a great bid 
for securing preferential treatment at the hands of the Home 
Government for her imports of foodstuffs and timber, at the 
same time that she is careful to disavow any direct intentions 
of this sort. Let that be as it may, however, the fact remains 
and it is very interesting, if not, indeed, significant, that the 
new tariff offers a reduction of 25 per cent. on all goods 
except Excise articles imported from countries admittiy 
Canadian products free. This means practically a reduction 
in favour of British imports to this extent, though, pro formg 
the offer is made to all countries without distinction. The 
duty on scrap iron and steel is reduced from 4 dols, to 
1 dol. 502. per ton, on pig iron, c., from 4 dols. to 2 dols, 50¢ 
and on iron and steel ingots, blooms, slabs, and billets and 
puddled bars, from 5 dols. to £4 per ton. To compensate 
native iron manufacturers the bounty on steel ingots, 
puddled bars, and pig iron is increased from 2 dols. to 5 dols, 
per ton. Mining machinery is to be admitted entirely free, 
On agricultural machinery the tariff is to be droppod to g 
uniform duty of 25 per cent. ad valorem, and in this list are 
included thrashing machines, self-binders, mowing machines, 
agricultural wagons, horse-rakes, kc. Owing tothe lowered rate 
of-~American machines which this change is likely to brin 
about, Canadian dealers have already announced their willing. 
ness to reduce native prices. The reason which the Canadian 
Government assigns for making the very gratifying changes 
which they have done in favour of British tradeis the “ genero. 
sity” which the Mother Country has always shown in admitting 
their produce free, while allowing the Dominion to tax British 
goods. They also freely confess that they are tired of waiting 
for some country to lead off in the policy of preferential 
trade, of which they are still strong advocates, as between 
the various portions of the Kmpire. At the same time 
they deny that they look for an immediate equivalent in the 
shape of new British legislation. Manufacturers in this 
country will not be critical in attempting to ascertain the 
promptings of Canada in possession of the larger trade which 
the reduced duties should ensure. The recent important 
placer gold discoveries in British Columbia, added to the 
tariff information, makes just now good news indeed from 

3ritish North America. 


A FRENCH BATTLESHIP. 


THE opponents, and they are many, of the methods 
adopted by the French Ministry of the Marine are finding fresh 
cause for complaint in the extraordinary behaviour of the 
first-class battleship Charles Martel, which ought now to be 
in the Levant carrying the flag of Admiral Pottier. But if 
the vessel continues to prove as refractory as she is doing at 
present, it will be long before she is able to join the squadron, 
The order to start work on the Charles Martel was given in 
September, 1890, and she was not completed until the end of 
1896, when she had cost about 20,000,000 francs. She has a 
displacement of 12,000 tons, and her engines ought to develope 
13,500-horse power. Her armament is composed of thirty- 
eight guns of seven different calibres. She has a crew of 600 
men commanded by thirty-two officers. At the moment 
when it was proposed to begin the trials, the unfortunate 
explosion of a boiler in the Jauréguiberry, suggested the 
necessity of changing the tubes in the boilers of the Charles 
Martel. In both vessels the tubes are welded, a process 
which was proved by the explosion to be defective and dan- 
gerous. Three months were spent in modifying the boilers 
of the new battleship. In the meantime the Charles Martel 
was taken out of the port of Brest to test the torpedo-launch- 
ing mechanism. Before she could get clear of the port she 
touched an unknown rock, and bent a propeller, besides sus- 
taining other damage. She was accordingly put in the dry 
dock for repair. This being done, trials were carried out with 
the artillery. The Charles Martel has four armoured turrets, 
those at the bow and stern having guns of 305 mm., while 
thetwoamidshipshaveeachagunof270mm. Onstarting with 
one of the larger guns it was found that the hydraulic loading 
apparatus would not work, and when at length this difficulty 
was overcome, and the gun was fired, the cylinders, filled with 
glycerine, intended to take the recoil, broke. After vainly 
trying to turn the gun round it was left alone, and operations 
were resumed on one of the guns of 70mm. Here the same 
thing took place, and finding it hopeless to continue, the 
trial commission ordered the Charles Martel to return to 
Brest. On March 3rd the vessel again left the port when, 
according to the rules, the guns ought to have fired six rounds. 
They were only fired twice with great precaution. Onreturn- 
ing to Brest the Charles Martel was passing by one of the 
most dangerous rocks in the vicinity when the steering gear 
went wrong. The vessel was rapidly drifting on to the rock 
when the engines were reversed, just in time to save her from 
more serious damage than the breaking of her ram. The 
battleship is now in the arzenal at Toulon, and the French 
critics are asking what damage the Charles Martel is likely 
to do in the event of her going into action? 


THE LARGEST WOODEN STEAMER AFLOAT. 


Tur famous American clippers launched from the shores 
cf Maine were amongst the most admirable structures in 
wood ever sent afloat by man, and nothing should prevent 
us from doing honour to the men who achieved such triumphs 
in shipwright skill. Wood ships are still built in Maine, and 
some fine vessels, rigged fore and aft, with from two to five 
masts of great height and spread of canvas, are to be seen 
along the eastern seaboard of America. That the old industry 
dies hard, and that shipwright skill in the old sense is still a 
living thing in the States, are matters fully evidenced by the 
fact that by far the biggest vessel ever built of wood has 
recently been launched at West Bay City, Michigan. This 
is the Thomas Cranage, a steamer 324ft. in length overall, 
43ft. Gin. beam, and 26ft. depth of hold, which was launched 
about three weeks ago into the waters of Lake Huron. 
Although American shipbuilders are thus found allowing 
their wooden age to be dovetailed a long way into the age of 
iron and steel in the shipbuilding of this country, this new 
leviathan in wood is to be in other respects quite up to date. 
Her engines are to be of the triple-expansion type, and steam 
is to be supplied from two high-pressure cylindrical boilers. 
Her cost will be something like £35,000, 
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Marine dela Guerre. Six mois Rue Royale. Par Edouard 
LA ookroy, Député, Anciens Ministre dela Marine, Berger- 
Tavrault et Cie. Paris: 5, Rue des Beaux-Arts. 


{Tutrp NortIce.| 


Tae section of M. Lockroy’s book at which we now 
arrive is entitled ‘‘ Ensemble des Réformes,”’ and in 
jealing with it we must ask our readers to excuse us if 
we depart more or less from the plan which we have 
followed so far of epitomising all the principal points of 
the author’s work, for, as the present portion is in the 
main devoted to a defence or apology of the policy fol- 
lowed by M. I wockroy during his term of office, and turns 
y to a moderate extent on features of naval and engi- 
neering interest, we feel that to follow it in any degree 
closely throughout would not meet with our readers’ 
interests. We shall, therefore, briefly pass over some 
twenty pages, and come to a part which is of more 
general and universal interest. The same subjects which 
M. Lockroy wrote about in the preceding section are 
again his theme, and he returns to the charge only to more 
fully accent the points on which he previously touched 
somewhat briefly; in his last section, with a study of 
which our notice will conclude in another issue, we shall 
see that he becomes even more specific, and lays before 
us the means he advises for counteracting certain crying 
VIS. 

vier again attacking the division of the services de la 
marine and showing how absurd it is to separate into 
three parts the “‘ service du matériel, du personnel et de 
administration,” he makes a palpable hit when he asks 
what Government would think of saying ‘The army is 
composed of the matériel and the personnel. I will put all 
the men under the command of one general, and all the 
cannons, horses, and small arms under the command of 
another?” Yet such is the organisation of the Navy, 
and the only excuse offered for such a condition of affairs 
is that it has always been so. The divisions into which 
the Navy ought, of course, to fall are the “ naval army,” 
the constructive department, and the administration. 

The first section should naturally come under the head 
of the commander-in-chief—le chef d’état-major—who 
should be free from all party or political connection, and 
should have entire control of the Navy, using it to the 
best of his ability to perform functions indicated by the 
ministry. It should be for him, too, to instruct the con- 
structive department in the general nature of the material 
required, leaving entirely to that department, which 
should be composed solely of engineers, to provide 
ships, &c., best fitted to fill the réles prescribed. He 
should, moreover, keep himself thoroughly in touch, not 
only with his matériel but with his men, so that he may 
know to what purpose both one and the other are suited, 
and may be in a position to use all his instruments to their 
greatest advantage. 

At the head of the constructive department it is neces- 
sary to put a man, an engineer, ‘‘ c’est-i-dire une respon- 
sibilité directe et effective.” In France there has always 
been an intangible authority, an authority which it was 
an impossibility to court-martial for errors and defects. 
The duties of this director would be the same as those of 
the English Chief Constructor. He would be expected to 
listen to the desiderata, as expressed by the chef d’état- 
major, and to meet them as far as possible, whilst at the 
same time making such ee as occurred to him 
independently. It would be also well to have a council 
of works, a critical, but irresponsible body, which would 
examine the work produced by the constructive depart- 
ment, to see if it fairly met the demands of the fighting 
and administrative branches. By thus separating the 
constructed fleet from the fleet under construction there 
would be gain all round, particularly in the effective action 
of both departments, the vessels constructed being better 
suited to the functions they would be called upon to per- 
form, and the fleet being more readily mobilised, not only 
because of the improvements in its manufacture, but 
because the commander-in-chief would know his vessels 
and men well, and would therefore be more able to direct 
them to advantage. 

M. Lockroy then goes into the question of the personnel, 
and explains the several rulesit is his wish to seeintroduced, 
by which the defects we have spoken of before, and particu- 
larly that of favoritism, would be obviated. He then turns 
again to the engineering department, and shows in what 
direction improvements are needed. The first point 
that calls for attention is the naval boiler. The whole 
value of a ship of war is ulteriorly dependent on its 
steam-producing apparatus. A great number of boilers 
have been invented and made, but it is not always the 
best type which the Navy adopts. Influence steps in. 
The manufacturers of boilers place an ex-naval officer at 
the head of their works, and he, by the connection which 
he maintains with his still active brother officers, suc- 
ceeds in finding favour for the goods in which he is 
interested. 

The life of a boiler is put down at between seven to ten 
years, but the calculation is made on a false or deceptive 
basis. It is made under the conditions of peace, when 
perhaps the engines are only used some eight days a 
month, and then under the easiest conditions, far different 
to the circumstances under which the same boiler would 
have to work in war time. The official statements, 
therefore, are entirely misleading, for the actual life of a 
boiler good for six or seven years under the easy con- 
ditions of peace would scarcely be as many months in 
case of war. Boilers should therefore be considered as 
consumable objects, and a sum of money should be set 
aside to renew them every few years if possible. 

_ The entire direction of the constructed fleet ought to be 
in the hands of the fighting department, for it alone can 
thoroughly know what is required to meet the tactics it 
88 in view. The necessity which at present exists of 
jelerring even the slightest mechanical details to the 
_ of the engineering department is the cause of the 
oss of a great amount of time, as it is necessary that a 
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before anything can be done. In order to avoid this 
delay, not a few commanders have on various occasions 
preferred to have minor alterations or repairs executed at 
their own expense, and so have done in a few hours that 
which, if the usual routine had been followed, would have 
taken at the least several weeks. The engineering 
department concerns itself only with the management of 
the factories, and totally disregards the needs of the 
fleet, preferring, not unnaturally, to maintain its own 
routine and system than to be put out of its course by any 
urgent calls from without. Thus, “la cohésion manque 
et l’unité de direction. Les administrations, i peu prés 
indépendantes, se combattent, et ce désordre est le 
résultat de la mauvaise répartition des services.” 

Turning now to the account branch, a direction in 
which great saving might be made presents itself. No 
fleet in the world contains so many antiquated and 
useless vessels as the Navy of France. A number of 
such vessels was intended by M. Lockroy to be struck 
off the list. The following vessels were to be sold: Le 
Bouledogue, Magon, Alerte, Bourrasque, Torpedo boat 
21, Néréide, Finistére, Vengeance, Iéna, Arrogante, 
Panama, Entreprenante, Var, Cérés, Drague, Framée, 
Garnier, Chacal, Pique, Corréze. The Ariége was sold for 
41,000f. odd, the Vétéran for 69,000f. odd, Paulmic for 
6000f. odd, Ablette for 12,000f. odd, and the torpedo boat 
17 was also sold.. The following ships were all 
marked to be removed, immediately or within a short 
time, from the service. A few were to serve as 
écoles de chauffe and as charbonniéres, and the 
Ecureuil was offered to the colonies. Hussard, Sagit- 
taire, Infatigable, Duchaffault, Japon, torpedo boats 23, 
31, 82, 42, 8, 41, 40, 51, 54,55; Bler, Loutre-Primauguet, 
Forfait, Dupetit-Thouars, Roland, Beautemps-Beaupré, 
Hirondelle, Dumont-d’Urville, Lynx, Lion, Annamite, 
Isére, Alcyon, Cigale, Salamandre, Lézard, Loyalty, 
Lutin, Trident (placed in the third reserve), and Colbert, 
Richelieu, Suffren, Turenne, Victorieux, Tromblon dis- 
armed. The Triomphante, Bélier, Villars, Brandon, 
Petrel, Bobillot, Cuvellier, Raynaud, Sarthe, Canard, 
Dorade, Macreuse, Zéphir, and the torpedo boats 10, 
20 and 47 appear to have been submitted to a council of 
inspectors. 

In spite ofthe length of this list, it does not contain the 
names of all the vessels which could profitably be 
removed from the service. 

With regard to the actual service of the Navy, M. 
Lockroy says that France has undoubtedly some plan of 
campaign ready for the time when she shall be called to 
war; but it is, he considers, formulated on toobroad lines, 
and it is unwise to count “au moment du danger, sur 
une explosion de génie qui sauve tout, sur le coup de 
tonnerre inattendu et improbable que foudroie l’ennemi et 
force la victorie.” To meet this unpreparedness for war 
a naval college should be founded, and all efforts made, as 
in other nations, to encourage naval officers in the study 
of military subjects. 

M. Lockroy practically concludes this part of his subject 
with the following brief réswmé of the alterations he still 
considers necessary before the French Navy can be really 
efficient. ‘‘ Thus, by a new organisation of the torpedo- 
boats, by attention to their repairs, by the use of a ‘ naval 
reserve’ (inscrits maritimes) for coast defence, by the 
founding of a tactical college, by giving a new basis to the 
budget, by the suppression of useless vessels, by a more 
reasonable solution of the boiler difficulty, by taking 
measures to prevent favouritism, and to accord more 
justice to the personnel; finally by an entire reorganisa- 
tion of the central administration and of the arsenals, 
first in the administration and then in the account 
branch, efforts were made to fulfil a programme of which 
the result would have been: better preparation for war, 
and more rapid mobilisation.” 

We shall next week conclude this notice, which has 
already run to a greater length than we anticipated, with 
a review of M. Lockroy’s advice about ‘“ construction 
navales ” and ‘ artillerie.” 


Light. By W. T. A. Emtacr, M.A., Principal of Wands- 
worth Technical Institute. Longmans, Green,andCo. 1896, 


WE know of no persons who are so sadly lacking in a 
comprehension and realisation of certain fundamental 
rules laid down in the science of logic as the teachers 
who coach students for the science classes. They either 
work on such cast iron rules or have to deal with such 
exceedingly refractory material that they adopt the driest, 
and, we must say, the very least convincing method of 
imparting instruction. Whether this is done from ignor- 
ance, carelessness, or from a feeling that it is the fittest 
one for grinding indifferent intellects through examinations 
we do not pretend to say, nor do we wish to inquire. 
What we do wish to do, however, is to protest very 
earnestly against this absurd method of teaching. It is 
the outcome of an antiquated system, and in itself should 
surely bea proof of the futility of the system to which it 
still adheres. 

There is a law laid down in logic that knowledge to be 
real must be intuitive. Now, intuitive in this place does 
not bear the meaning usually connected with the word, 
but means that true knowledge is such an acquaintance 
with any fact as does not come as the resultZof a number 
of obscure operations, but is actually felt within one. A 
very simple example will make this clear. You give a 
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youth a formula and certain figures, which he 


33,000 
puts in in the place of the four letters, multiples them 
together, divides them by 33,000, and obtains asum, which 
he calls the horse-power of anengine. But, however well 
the youth may be acquainted with the use of that formula, 
he has no intuitive knowledge of what a horse-power is 
until he understands both how the engine works and 
what a foot-pound is. Indeed, he must go further and 
be possessed of a fair acquaintance with a few first 
principles of mechanics. Now books of the nature of 
that which we have before us do not give the reader the 








book is entitled ‘‘ Light,” but except for that fact, the con- 
sideration of the peculiar action which it is asserted occurs 
when light passes through certain media, &., are con- 
veyed to him only in certain trigonometrical gymnastics 
which impart not the slightest feeling that he is dealing 
with anything more substantial than a mathematical idea. 
If the author had entitled his book ‘‘ Examples in the use 
of Mathematics as controlled by the Laws of the 
Phenomena of Light” it might have been patiently 
considered. One could learn more about light from a 
half hour’s perusal of ‘‘ Carpenter on the Microscope” than 
from weeks of reading in Mr. Emtage’s little book. May 
we commend the study of Tyndall, no matter on what 
subject, to science teachers. We know no better model 
for them to follow if they are really anxious to impart 
some outline of genuine intuitive knowledge to their 


pupils. 


SHORT NOTICES, 

The Municipal Year Book of the United Kingdom for 1897. By 
Robert Donald. London: Published at the offices ot London, and 
Horace Marshalland Son. Price 2s., cloth 23, 6d.—The ‘‘ Municipal 
Year Book,” like good wine, needs no bush. It is a volume which 
is almost as valuable in its way as our directories, and is too well 
known to need more than a passing mention of the appearance of 
the 1897 number. Is it not rather belated ? 

Minutes of Proceedings of the Engineering Association of New 
South Wales. Vol. ix. Edited by Henry V. Ahrbecker, 
M.I. Mech. E. Sydney: Published by the Association. 1894 — 
A solidly-bound little volume of proceedings of an engineering 
society which, in spite of certain difficulties with which it, as 
other New South Wales societies, has to deal, appears to be 
doing good work, and numbers not a few able men amongst its 
members, 


Tea: A Text Book of Tea Planting and Manufacture. By David 
Crole. Illustrated. London: Crosby Lockwood and Son. 1897. 


—We regret that our only real knowledge of tea is that which is 
gained bya dutiful attention to “‘five-o’clockerant,” because we 
feel that Mr. Crole’s book on the subject is one that we shall derive 
much pleasure from reading, and would have been pleased to 
discuss at length had we been in a position to do so. From an 
engineer’s point of view we do not see very much of interest, as the 
machinery employed is only popularly explained and not illus- 
trated at all, except in the advertisements ; but to the tea grower, 
and to the person who seeks instruction on everything, we believe 
from a glance through it that this will prove not only a useful but 
a very entertaining volume. It is beautifully printed and 





produced, and consists of some 250 pages, 6in. by Yin. There are 
a good number of illustrations. 
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A Plea for the Unborn. By Henry Smith. London: Watts 


and Co, 1897. 

Journal of the Royal United Service Institution. Vol. xii. April, 
1897. No, 230, London: J. J. Keliher and Co. Price 2s. 

City and Guilds of London Institute for the Advancement of Tech- 
nical Education. Report to the Governors. March, 1897. Gresham 
College, London. 

An Elementary Treatise on Heat and Heat Engines, specially adapted 
Sor Engineers and Students of Engineering. By W. C. Popplewell, 
M.Sc., &. Manchester: The Technical Publishing Company, 
Limited. 1897, Price 6s. net. 

Some Unrecognised Laws of Nature. An Inquiry into the Causes 
of Physical Phenomena, with Special Reference to Gravitation. By 
Ignatius Singer and Lewis H. Berens. With illustrations. London: 
John Murray. 1897. Price 18s. 

The Materials of Construction. A Treatise for Engineers on the 
Strength of Engineering Materials, By J. B. Johnson, C.E. First 
Edition. First Thousand. New York: John Wiley and Sons, 
London: Chapman and Hall, Limited. 1897. Price 6 dols. pust- 
paid. 

115 Experiments on the Carrying Capacity of large Riveted Metal 
Conduits, up to 6ft. per second of velocity of flow. By Clemens 
Herschel. First Edition. First Thousand. New York: John 
Wiley and Sons. London: Chapman and Hall, Limited. 1897. 
Price 2 dols. 

A Treatise on Practical Plane and Solid Geometry, containing 
Solutions to the Honours Questions set at the Examinations of the 
Science and Art Department (1887-1896) cnclusive. Tlustrated with 
over 200 diagrams. By Thomas Jay Evans, and W, W. F. Pullen, 
Wh. Sc., A.M.I.C.E. London: Chapman and Hall, Limited, 
1897. Price 93, 








PROPOSED GRAVING DOCK AND REPAIR 
WORKS AT BURNTISLAND. 


In connection with the scheme of dock and harbour im- 
provement under way and contemplated at Burntisland, on 
the Firth of Forth, an influential company engaged in dock 
work and engineering, whose headquarters are at Cardiff, 
has applied to the Burntisland Harbour Commission for 
permission to construct a large graving dock and other acces- 
sory works at the Fifeshire port. The application was sub- 
mitted to a meeting of the Harbour Commission on 
April 23rd, at which Mr. Carlow, of the Fife Coal Company, 
presided; and it appears from it that the Cardiff company 
desires to obtain fully eight acres of ground adjoining the present 
tidal harbour on which to construct a graving dock 400ft. in 
length and 100ft. wide, with a depth of water of 20ft. Theappli- 
cants also propose to erect engineering works, brass foundry, and 
other accessory works necessary for the repairing of vessels. 
A ninety-nine years’ lease of the site is asked for, the rent to 
be paid being fairly liberal, and a stipulation is made for 
ground sufficient to admit of an extension of the dock to 
600ft. in length, if this should be found necessary. The 
Commissioners gave the proposal their most favourable con- 
sideration, and appointed a committee to meet the represen- 
tative of the company to arrange details with a view to a 
settlement. In this event the company propose to commence 
operations as early as possible, and an effort will be made to 
have the works completed simultaneously with the opening 
of the other dock works. The proposal is worthy of particular 
notice. It seems at first sight that such an undertaking 
ought to be carried out by Scotch capitalists, and it is not 
easy to understand why Wales should take action on the 
Firth of Forth. Are we to suppose that there is no sufficient 
opening for further capital at Cardiff or Barry ? 








Owe to extensive planting of coffee, and the open- 
ing up of new lands, the demand for agricultural implements 
at Vera Cruz increases, says the British Consul at this Mexican 
port, Heavy shipments of rails and steel sleepers continue to be 
received for the improvement and extension of existing lines, and 
the construction of new railroads throughout the country. 
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STEAM PINNACES FOR THE ADMIRALTY. 


OF the outfit of boats now usually carried by all well-ap- 
pointed large battleships and cruisers, the vedette pinnace is 
one of the most important, as it is capable of being employed 
in services which lie quite outside and beyond those of 
ordinary boat craft, such as the surveying and sounding of 
unknown waters, the exploration of the courses of rivers, &c. 

Of this class of vessel there are now building for the British 
Government by the Thames Ironworks Company at Black- 


wall a large number, five of the largest now under construc- | 
tion—an outside view and section of one of which we give | 


—having the following principal dimensions: — Length, 
56ft.; breadth, 9ft. 9in.; depth, 4ft. 7in.; and displacement 
at load draught, 17 tons. 

The hulls of these boats are constructed of two thicknesses 
of teak planking, the inner one being laid diagonally, and the 
outer longitudinally, secured to frames, of Canada elm, 
steamed and bent to shape; the beams being of galvanised 
steel, as are also the five bulkheads—four of which are water- 
tight—with which each boat is fitted. They are built on the 
‘‘turnabout”’ system, having straight stem and cutaway 
stern, as shown in the section in our engraving, where it will 
be seen the space usually occupied by the deadwood in 
ordinary boats is here entirely dispensed with, its place 


ing water passes once through them; 
supplied by a centrifugal pump having a 104in. diameter 
impeller, driven by an independent engine, with a7 cylinder 
2sin. diameter and a 2in. piston stroke. The air] pump is 
driven by a small crank from the main engine shaft, and is, | 
like the engines designed for a very high speed. To this | 
end the whole of the machinery fitted in these boats is of the 
lightest possible description, every device having been adopted 
to keep down the weights—consistent with strength—and to 
make every part small and neat. 

Steam for the engines is supplied by a Thames Iron- 
works water-tube boiler, working in a closed stokehold, with 
| an air pressure of between 2in. and 3in. of water, this pres- 
| sure being obtained by a fan 3ft. diameter, driven by an 

independent engine running at 1200 revolutions a minute, 
| but without heating of any kind. As there are some pecu- 
| liarities of construction, &c., special to the boiler—which is 
|of the express type—we shall defer its illustration and 
| description to a later issue; but we may here say that itis a 
| rapid steam producer, and, when properly fired, there is no 
trouble with it, either as to fluctuation of steam pressure or 
water level, qualities by no means common to all types of 
| water-tube boilers. 
On the official trial of the first of these boats, which lately 
took p'ace, her displacement being over 17 tons, a mean 

















this water being | 


THE FRENCH SUBMARINE CABLE-LAYING 
AND REPAIRING STEAMER PORTENA. 


Messrs. JOHNSON AND Parvuips, of Charlton, have just 
completed another cable steamer equipment, this being to the 
order of the Compagnie Francaise des Cables Telegraphiques, 
of Paris, and making the third carried out by this firm within 
twelve months. The work consisted in transforming a mer. 
chant vessel into a cable-laying and repairing steamer; and 
although the vessel was not a new one, she adapted herself 
fairly well for the purpose, especially as regards the cable 
tanks, though she had high forecastle bridge and poop decks 
and a comparatively small beam, viz., 33ft., while she was 
320ft. long. 

The picking-up and paying-out machine was built very 
much on the lines of that for the steamer Tutanekai, lately 
fitted by this firm for the New Zealand Government, but is 
much more powerful, being equal in strength to that recently 
fitted on the s.s. Okinawa Maru for the Japanese Govern- 
ment. Owing to the vessel having a high forecastle and 
bridge deck, it was necessary to install this machine on the 
upper deck, and therefore it had to be self-supporting. For 
this reason the frames of the machine, which are constructed 
of steel plates and angles, are tied fore and aft by strong 
wrought iron diagonal stays, whilst additional stays are fitted 


| 





being occupied by a supplementary rudder and the propeller 
shaft. 

The steering arrangement consists of two balanced rudders, 
ove before and one abaft the propeller, the after one being 
suspended in brackets—as shown—fitted at the top and 
bottom of the transom. They are manipulated either from 
aft on deck, or from forward on the conning tower, and enable 
the boat to turn in its own length. Internally the boat is 
fitted, forward of the boiler, with a forecastle for the crew, 
and aft of the engine space with a comfortable cabin and 
cockpit for the officers. 

Each boat is fitted to carry a 3-pounder quick-firing gun 
forward, supported on a steel conning tower over the fore- 
castle, and a -45in. Maxim machine gun aft, carried on the 
deck house over the cabin, and two sets of side-dropping gear, 
for 14in. Whitehead torpedoes. 

The propelling engines are of the compound inverted- 
cylinder type, the cylinders being supported on turned steel 
columns well stayed together, and carrying the piston-rod 
guide-bars, the engines being inclined to suit the propeller 
shaft. They drive a three-bladed gun-metal screw propeller, 
3ft. din. diameter, which is supported by an A bracket and 
sleeve piece of gun-metal as shown, and are capable of develop- 
ing from 200 to 230-indicated horse-power. The engine is 
fitted with a surface condenser, built of copper plate, with 
gun-metal doors, and its tubes are so arranged that the cool- 


SECTION OF STEAM PINNACE 


speed was obtained of 14:6 knots, with 214 indicate1 horse- 
power, developed by the engines, which ran so smoothly that 
there was no perceptible vibration, due doubtless to the 
careful balancing of the engines and great stiffness of the 
hull. It is gratifyirg to note that being the first boats of 
this class constructed for the Admiralty by the Thames Iron- 
works Company, all the requirements have been fulfilled so 
satisfactorily, that the firm has now in hand some twenty 
boats of other classes building for the navy. 








A Curious Patent.—Although according to law an American 
specification may not cover more than one invention, the number of 
claims is unlimited. Probably the most remarkable specification | 
in this respect ever filed is one by Thaddeus Cahill, of New York, | 
dated February 4th, 1896, for Art of and Apparatus for Generating 
and Distributing Music Electrically. The invention consists in | 
‘*the method of producing composite musical sounds electrically, | 
which consists in (a) producing by induction, in different closed | 
circuits, electric-current undulations corresponding to different | 
component sounds of the composite musical sound desired ; (b) | 
synthesising in a conductor resultant undulations out of the un- | 
dulations produced, as above mentioned, in a plurality of closed | 
circuits ; and (c) translating the built-up electrical undulations into | 
composite ¢é-ial vibrations of similar wave form.” 


The claims | 
alone occupy ten closely printed large octavo pages of the U.S. | 
Patent Journal, and are 175 i1 number. 


in the nature of flat and angle bars, and various fixed shafts 
are also utilised for this purpose. 

The m+thod of securing the machine in the vessel is very 
rigid. Channel bars 12in, wide were bedded on to the steel 
deck, so as to present a perfectly level surface, and the 
machine was levelled up on this by means of cast iron wedge 
chocks, large pitchpine baulks being fitted between aud 
below the beams under the deck. The deck itself was stiffened 


| by two plate girders 2ft. deep at the centre, fixed underneath, 


right across the vessel, and attached to the shell plating, and 
these girders and the deck beams under the gear were stayed 
by stanchions right down to the keel and floor of the vessel. 


| This made a splendid job, as, even with the gear running at 


full speed, not the slightest vibration could be felt at the trial. 

The gear is driven by a pair of horizontal engines, having 
cylinders 15in. diameter by 15in. stroke, which, running at 
220 revolutions per minute, are capable of developing 
210 brake horse-power, with steam of 70 1b. initial pressure. 
The engines are fixed at the after end of the machine, and 
over them is erected a platform from which the attendant can 
work and regulate the whole of the machine, the stop valve 
handwheel, reversing lever, drain cocks, main brakes, draw 
gear, brakes, and water service, all being within easy reach. 
Ladders are fixed at each side of the platform, which is also 
provided with polished handrails, and the whole forms very 
neat and compact arrangement. As in other gears now made 
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‘. firm, the parts are constructed mostly of steel, to 
Bs adnan = strength. The total weight of this 
machine is 23 tons. ; poms 
The main drums are internally geared, and a rim is cast 
on for the brake, so that the drums can revolve under the 
control of the brake, independently of any other gear. The 
eared pinions are made to draw out of gear when not re- 
ovired for working, so as to avoid rattling. The “ hauling- 
off” gear is driven by a special silent pitch chain when picking 
up, but when being used as “ holding-back” gear for paying 
out the sheave which also has a brake rim cast on, is 
arranged to run loose on a sleeve, being controlled by its own 
prake. A small Worthington pump is provided on the plat- 
form to work the water service which is fitted to all the 
S. 
ay ere feature of the main brakes which are actuated 
by screws, is that they are worked through worm wheels and 
worms, so as to give finer adjustment for paying-out as well 
as great power for holding. It will be readily seen that with 
the intervention of the worm wheel and worm, a very fine 
movement of the brake screw can be obtained with very 
little power exerted at the hand wheel on the worm spindle ; 
and when it is necessary to release or apply the brakes 
quickly, it is only necessary to spin the hand wheels round 
two or three turns, which is readily done, as they work so 
easily. The bow gear consists of three steel sheaves running 
oose on @ steel shaft, which is carried in dead bearings 


the deck when working the cable. The dynamos are of John- 
son and Phillips’ two-pole inverted pattern, compound wound, 
having an output of 140 ampéres at 60 volts, when running 


at a speed of 300 revolutions per minute, and they are | 
The contract for the | 


directly coupled to Robey engines. 
whole of the work was placed with Messrs. Johnson and 
Phillips, including the alterations to the vessel, which were 
most extensive, but this part of the work was executed by 
Messrs. Dunlop and Co., of Port Glasgow, under contract. 


The fore and aft holds had to be entirely cleared out in order | 


to allow for water ballast tanks, and the cable tanks being 
fitted. The work of building in the ballast tanks was very 


difficult, owing to the construction of the hull, and it involved | 
a great deal of work, especially aft, where it was necessary | 


to renew the whole of the tunnel, which necessitated the 
lifting of the propeller shaft and the after mast. The cable 


tanks were built directly on top of the ballast tanks, the for- | 
ward tanks being 30ft. diameter by 18ft. deep, and the after | 


tanks 20ft. diameter by 14ft. 6in. deep respectively. The 
tanks were firmly secured at the sides to the hull of the vessel 
by vertical gusset plates, and to the deck by means of strong 
steel stringer plates. A large Worthington pump is fitted in 
the engine-room to work the ballast and cable tanks, and this 
also has connections to the main condenser, so that it can be 
used as an auxiliary circulating pump, for use when the main 
engines are stopped or moving slowly, and the cable gear is 
exhausting into the condenser. 








| in London on the 25th, 26th, and 27th of May, which it was hoped 
| would satisfy a need that had been felt in an increasing degree 
with the expansion of the Institution. 

Since the last annual general meeting, Mr. James Forrest had 
retired from the post of secretary, which he had held for forty 
years, and had been appointed ears | secretary. An apprecia- 
| tion of Mr. Forrest’s services extrac from the president's in- 
augural address was inserted in the report. Mr. Forrest had been 
succeeded in the secretaryship by Dr. J. H. T. Tudsbery, who had 
for several years acted as his principal assistant. 

During the past year, two honorary members,'37 members, 279 
associate members, and 14 associates had been elected into the 
| Institution, being a total of 332; while by death, resignation, and 

erasure, 158 names had disappeared from the register. The roll 
now numbered 6204, as against 6030 at the corresponding date last 
ear. There were also 886 students attached to the Institution, so 
that the total number borne on the bcoks on the 3lst of March, 
1897, was 7090. The income was £22,285 8s, 10d., and £15,417 16s. 
had been received on capital account to meet the expenditure on 
the new building. The trust funds had realised £466. The 
expenditure had been £40,304 83, 9d., of which about one-half 
| represented the normal expenses of the year, the balance being in- 
| curred principally in connection with the new building, while the 
| expenditure on trust funds account had absorbed £468 11s, 11d. 
| ‘The liability of the Institution to various taxes having been 
repeatedly questioned, the Council had taken legal advice upon the 
matter and proposed to act thereon. 

The effect of the alteration initiated last year in the period of 
| the session had been to make the meetings cover exactly six 
months, from November to April, both iuclusive. During the past 
session twenty-two ordinary meetings were held, 
at which fifteen papers were read and discussed, 
the opening night being, as usual, devoted to 
the delivery of the president’s address, and to 
the presentation of the medals and premiums. 

The following preliminary report of the Com- 
mittee appointed last year to consider and report 
upon the definition of a standard or standards 
of thermal efficiency for steam engines had 
been adopted by the Council :— 

** Your Committee beg leave to report that 
they have now practically come toan agreement 
on the subject of the reference to them, and 
that the draft report has been drawn up. It 
was hoped that this report would have been 
ready to submit to you in time for the annual 
meeting, but unforeseen delays have occurred. 

Your Committee, however, wish now to state 
that the gist of the conclusions they have come 
to is as follows :— 

(1) That the statement of the economy of a 
steam engine in terms of pounds of feed-water 
per indicated horse-power per hour is un- 
desirable. 

(2) That for all purposes except those of a 
scientific nature it is desirable to state the 
economy of a steam engine in terms of the 
thermal units required per indicated horse- 
power per hour (or per minute), and that, if 
possible, the thermal units required per brake 
horse-power should also be given. 

(3) That for scientific purposes the thermal 
units that would be required by a perfect steam 
engine working under the same conditions as 
the actual engine should also be stated. 

The proposed method of statement is applic- 
able to engines using superheated steam as well 
as to those using saturated steam, and the 
objection to the use of pounds of feed-water, 
which contain more or less thermal units accord- 
ing to conditions, is obviated, while there is no 
more practical difficulty in obtaining the thermal 
units per indicated wpe ge ages per hour than 
there is in arriving at the pounds of feed- 
water. 

For scientific purposes the difference in the 
thermal units per indicated horse-power re- 
quired by the perfect steam engine and by the 
actual engine shows the loss due to imperfections 
in the actual engine. 

A further great advantage of the proposal is 
that the ambiguous term “efficiency” is not 











TELEGRAPH CABLE LAYING MACHINERY—S.8. PORTENA 


attached to steel girders, which are very rigidly built into 
the head of the vessel, considerable alterations having to be 
done to this part to make it suitable for the bow gear. The 
plating of the ship is made up to the girders, and “‘ whisker 
guards” give her a very neat appearance. The stern gear 
consists of one steel sheave running loose on a shaft and 
carried on a pair of steel girders secured to the poop deck. 
The dynamometers, of which three were supplied, are of | 
extra heavy pattern, having two cylinders each, which act as 
dashpots, an adjustable byepass being provided between each | 
cylinder by means of pipes and cocks so as to steady the 
movement of the dynamometer sheave. Owing to the vessel 
having wells between the forecastle and bridge deck, and 
bridge deck and poop, it was necessary to provide special 
leads for the cable, and these consist of strong cast iron 
bases secured to the upper deck, and having a wrought iron 
tube vertically in their centres, which can be adjusted in 
height, and the usual deck leads consisting of base-plates with 
rollers and guards for the cable, are carried on top of these. | 
Where the leads could be fixed close to the deck the usual 
pattern of lead was supplied. The cable coming from the 
after tank to the cable gear is arranged to pass through the 
alley-way, under the bridge deck, and for this purpose about | 
80ft. of troughing was supplied fitted with bell-mouth leads at | 
intervals. The tanks were fitted with the usual arrangement | 
of bell-mouths and crinolines. A ‘“ Lucas” patent steam | 
sounding machine has been fitted on the after end of the | 
poop for taking deep soundings. 
A complete equipment of stores was supplied, including | 
chains, ropes, chains and rope fittings, grapnels, mushrooms, | 
centipedes, buoys, lamps, blocks, cable leads, messenger | 
sheaves, steam and hand hauling gears for turning over 
cables, sounding shot, tubes, &c. ‘Tools and all necessary | 
accessories. The outfit of grapnels included Claude Johnson’s | 
patent mud and rock grapnels, which we have before described, | 
the former having flat steel prongs, which offer very little resist- 
ance to the mud, and the latter having prongs held in position | 
by spiral springs which allow them to recede under the pro- 
ction of an annular conical shield when they come against 
any immovable obstruction, but owing to the special arrange- 
ment of the fulcrum of the prongs, only a very slight move- 
ment is necessary to insure this, so that if the cable has 
already been hooked there is no risk of losing it. 
_ The vessel has been fitted throughout with the electric 
light, the generating plant being in duplicate, and each set 
Capable of maintaining 150 16-candle power lamps con- 
tinuously. There was also a large Admiralty pattern pro- | 
jector 20in. diameter, with mirror and an are light for the 
nigging, as well as mast and side lights and deck clusters for | 


| best makers. 
| grapnel and buoy ropes. 
| two on the port and two on the starboard side, one of each 
| being on the floor of the vessel, and the others on the level of 


| cones of the upper ones are fitted with bell-mouths in the 


| the appearance of the deck and gear. 


| be settled shortly.. Other minor alterations had been made, and a 
copy of the bye-laws thus amended and revised would be placed in 
the hands of all those belonging to the Institution. | 

With a view to promote the interests of many of the country | 
members who were unable to attend the weekly meetings, arrange- | 
ments had been made to hold a general conference of the Institution | 


A large saloon has been fitted up under the poop, the total 
length being 54ft., and it contains twelve cabins of various 
dimensions forcaptain, officers, electricians, and engineers. The 
main saloon is 54ft. long by 14ft. wide. New accommodation 
for the crew and cable hands—fifty in all—was also fitted up 
forward. A portion of the bridge deck had to be cut away to 
allow for a hatch over one of the cable tanks, and some 
existing cabins had to be dismantled and formed into a test- 
ingroom, This room was fitted up by Messrs. Johnson and | 
Phillips with a complete set of testing instruments by the | 
Part of the forward hold under the cable | 
gear was fitted with platforms and cones on which to coil the 
There are four of these platforms, 


the lower deck and immediately over the lower ones. The | 
centre, so that the ropes can be taken right through them to 

the lower platforms, and there are similar bell-mouths in the 

upper deck, immediately under the holding-back sheave of the | 
cable gear, so that the rope can be led directly on to them. 
The necessary ladders are provided for access to these plat- 
forms. A new capstan windlass was supplied and fitted in | 
the forecastle, and a new steam winch forward. The dirty 
state of the ship, as shown in the engraving, is eloquent of the | 
condition following the stowing of cable into the tanks in bad 

weather, the whitewash off the cable playing sad havoc with | 
The whole of the work | 
has been carried out in the most thorough manner. 


| 
| 
| 
| 








INSTITUTION OF CIVIL ENGINEERS. | 


THE annual general meeting was held on Tuesday, the 27th | 
April, Mr. J. Wolfe Barry, C.B, president, in the chair, The | 
report of the Council on the proceedings of the Institution during 
the past year was read by the secretary. The most important 
matter which had occupied attention was the alteration of the bye- 
laws so as to supplement the existing regulations by the introduc- 
tion of a test by examination of the general and scientific know- 
ledge of candidates for election into the class of associate members, 
The proposals of the Council having been sanctioned by the general 
meeting held on 30th March, arrangements for giving effect to the 
new rules were under consideration, and poate it was expected, 


THE 





| The local associations of studente at Manchester, 


required. 
Your Committee will do themselves the honour 
of submitting their complete report at an early 
te,” 


The fifth “ James Forrest” lecture was given on the 18th March 


| by Dr. G. Sims Woodhead, the subject being ‘‘ Bacteriology,” and 


had aroused such interest that it was repeated on the 25th March. 
Nine supplemental meetings for students had been held during 
the session, and six visits to engineering works had been made. 
Glasgow, 
Birmingham, Newcastle-on-Tyne, and Leeds, continued to do good 
work. The engineering conference, in which the students would 
be permitted to take part, would afford an opportunity for mem- 
bers of that class to assemble as usual in London in the month of 
May. 

The collection of paintings had been augmented by the presenta- 
tion, by his son, Mr, Henry Vignoles, of a portrait of the late Mr. 
Charles Blacker Vignoles, past-president. Since the date of the 
last report the rooms had been completed and decorated, and the 
final stage of the operations contingent upon the rebuilding of the 
premises would be reached during the recess, when the arrangement 
of the large and ever-increasing stock of publications and docu- 


| ments would be completed. 


It was announced that the following gentlemen had been elected 
to form the Council for 1897-98:—President, J. Wolfe Barry, C.B.; 
vice-presidents, W. H. Preece, C.B., Sir Douglas Fox, James 
Mansergh, and Sir William Anderson, K.C.B.; other members of 
Council, Alex. R. Binnie, Henry Deane, W. R. Galbraith, George 
Graham, J. C. Hawkshaw, Charles Hawksley, John Hopkinson, 
junr., Alexr. B, W. Kennedy, John Kennedy, George Fosbery 
Lyster, Sir Guilford L. Molesworth, K.C.I.E., Captain Sir Andrew 
Noble, K.C.B., B. B. Stoney, F. W. Webb, Sir William H. White, 
K.C.B., Sir E. Leader Williams, Horace Bell, T. Forster Brown, 
G. H. Hill, J. C. Inglis, and William Matthews. 








INCHICORE ENGINEERING Society, DuBLIN.—The inaugural meet- 


| ing of this Society was held in the Science Class-room, Inchicore 
| Works, on Monday, April 12th, when the president of the Society, 


Mr. Robert Coly, M.E., M. Inst. C.E., delivered an address, The 
chair was taken at 8 p.m. by Mr. K. Bayley, M. Inst. C.E. The 
president pointed out that the object of such societies as the one 
which had been formed in connection with the Great Southern and 
Western Railway was to fill a gap between the theoretical work of 
the colleges and science classes and the practical work of the 
shops. Great care, he said, must be taken in conducting such 
societies to supply suitable matter to work upon. For those who 
are determined to succeed in engineering as a profession, there is 
a necessity for meeting together to discuss matters relating to 
their work. An object in life, near at hand, should first be aimed 
at and worked for until attained, and then another, more advanced 
in the line. But above all experience is the most valuable part of 
an engineer’s training, which can only be obtained by hard and 
constant work. In conducting the Society it would be well largely 
to adopt the American plan by taking a few subjects, which should 
be worked up by some members, who should present a report to 
be fully discussed. Details, he said, would be far more useful 
than treating large and wide subjects, 





446 


THE ENGINEER 


APRIL 80, 1897, 








APPLICATION OF ELECTRICAL TRANSMISSION 
OF POWER IN MARINE ENGINEERING AND 
SHIPBUILDING.* 

By Herr F. Von Kopo.itscu. 

Our machine tools are generally fixed on a solid foundation and 
driven by a belt. The different pieces which are to be machined 
have much increased in siz2 and weight, consequently the machine 
tools have to keep pace, and are proportionately and gradually 
enlarged. There is now a general tendency amongst all tool- 
makers to reduce their machines in size and weight to a mini- 
mum, and to take the machine tool to the piece which is to be 
tooled, and not vice versé, as has been the custom till now. In 
former years attempts were made, especially in the building of 
warships, to place on board of the ship in construction steam 
engines, gas engines, petroleum motors, air compressors, and 
hydraulic motors, in order to drive different kinds of machine 
tools, and thus to save the expense of transporting the material 
from the tool to the ship, and vice vers@. All these arrangements 
will be rapidly superseded by the application of electric trans- 
mission of power, as it is no longer necessary to keep one and the 
same machine tool always in one and the same place. Each 
machine tool can have its own electric motor and be entirely inde- 
pendent of all shafting and belts. Therefore every machine tool 
in a shipyard can be placed at any moment in the most suitable 
position. I am now building a large cargo boat, and have installed 
on the upper deck a light punching and shearing machine, driven 
by electricity, and all the light plating of the ship can thus be 
finished on board of the ship itself, which I find to be a great 
saving in time and labour. 

To show the usefulness of light portable machine tools in marine 
engineering, I will give the following example:—A large marine 
engine cylinder, weighing about 11 tons, was formerly submitted 
to the following machines :—Cylinder boring, planing, drilling, 
tapping and studding. By the application of electricity, the time 
usually wasted in the operation of drilling, tapping, and studding 
can be saved, for while the cylinder is on the boring and planing 
machine, all the aforementioned processes can be executed simul- 
taneously by a number of small electric boring machines. My 
practical experience has taught me that, by this system of working, 
a steam cylinder of a marine engine of about eleven tons weight 
can be finished about ten days quicker than when the former 
system was applied. LElectrically-driven tools in general must, to 
be practical, possess three principal features—portability, light- 
ness, and simplicity. As drilling requires a rotary motion, our 
present type of electric motor is particularly adapted for this pur- 
pose, and of all electrically driven tools, the electric boring 
machine is the most useful and economical. 

At present there are no machine-tool makers who supply portable 
electrically-driven tools as required for engineering mo shipbuild- 
ing purposes ; therefore one is obliged to make such tools in one’s 
own shop, and to buy the motors. When I introduced electric 
transmission of — in our machine shops and shipyard, I 
developed first the most necessary t of boring sadn, of 
which we are now making six distinctly different classes. There 
is type No. 1, weighing 2 cwt., the cane Bs size with a fast running 
drill, for boring holes up to lin. diameter. The motor is of 1-horse 
power. There is a drill press which can be applied in almost any 
position, and the motor can be used on a two-wheeled car, or 
placed, without this car, on a small platform. The drill press is 
separated from the boring machine and driven by a telescope shaft, 
having two universal joints. There is a special arrangement made 
by two guide rods and a sleeve on the cen shaft, to take up 
the turning momentum produced by the drill press. I have pur- 
posely abandoned the application of any flexible shafting, as the 
turning momentum of the drill press cannot be thus counter- 
balanced, and if this has to be done by the workman, the opera- 
tion of drilling becomes very fatiguing. Moreover, flexible shafts 
are very apt to break, and very difficult to repair. The initial cost 
also is more than that of a telescope shaft. As regards the handi- 
ness and easy Yeo there is no difference between the two 
systems. Type 2 of my drilling machines is in general the same 
design as Type 1, only heavier and more powerful. The motoris 
1}-horse power, weight 4 cwt., size of hole which can be bored in. 
Type 3 was specially constructed for shipbuilding purposes. A 
If horse power motor is mounted ona two-wheeled car, and a vertical 
spindle is driven by two pairs of mitre wheels. The boring spindle 
is pressed down by ahand wheel. The weight of the boring machine 
itself and the workman are sufficient for pressing down the boring 
spindie, and a great saving of time and weight is obtained as com- 
pared with boring machines which are made for holding-on with 
electro-magnets. This same machine can with one man bore 400 
3in. holes in fin. deck plates in one day. The same machine is 
also used for countersinking holes on deck. One man can easily 
countersink in a day 800 to 1000 holes. In countersinking, the 
hand wheel for feeding the drill is not touched. After the drill is 
in position, the man takes the two handles, and using the apparatus 
merely as a wheel-barrow, wheels the whole machine from hole to 
hole ; he lifts the countersinking drill out of the finished hole by 
raising the two handles, thus bringing the drill over the next hole 
and countersinking it by pressing down the two handles, a very 
simple and quick operation. As we are using in our shipyard 
about six of these countersinking machines, all our plates for 
decks are, after being punched, immediately placed, and when all 
the deck plating is completed, the holes are countersunk by 
running this machine over each row of rivet holes, The skin 
plating is countersunk in a very similar manner. The plates, 
after being punched, are laid on the ground under the ship, in 
position corresponding to the place they are to occupy. The two- 
wheeled countersinking machine is again run over the rivet holes, 
and after the plate is countersunk in this way it is immediately 
slung up in its place. By these means the labour of putting the 
heavy plate on to the countersinking machine and taking it away 
again is entirely saved. Amongst all portable tools this one 
hoy to be the most useful in shipbuilding. Boring machine 

‘ype 4 is the largest size we are making. It has a 3-horse 
power motor, weighs about 6 cwt., and can bore holes of 3}in. in 
diameter. This machine was specially designed for drilling holes 
in armour-plates and armour-plated decks, 

Portable electric angle tron and Z-iron punchiny machine.—Every 
shipbuilder in building large steamers uses now Z-frames, in order 
to save the expense of riveting on the reverse frame. The weight 
of such a frame is very great, and many men are required for 
holding up such a Z-iron when the holes are being punched. For 
carrying such a Z-iron about eight and sometimes ten men are 
required. To facilitate and cheapen this operation we now apply 
a powerfal lever — which is driven by a telescope shaft and a 
1}-horse power electric motor placed on a two-wheeled car. This 
motor is made reversible, so that one can open and close the lever 
punch by electricity. This operation of punching the large Z-irons 
is done by only two men. It stands to reason that it requires 
more time, which in this case is not of so much consequence, but the 
total expense is reduced by about 15 per cent. This is again a 
capital illustration of the usefulness of light portable tools. 

Portable electric key-way cutting machine.—The sinking of key- 
ways in large shaftings, such as crank shafts, and propeller shafts of 
marine engines, has always been a very tedious operation, seeing 
that for sinking the key-way two holes have to be bored in the 
shaft with a flat cutting drill, and the remaining piece cut away on 
the planing machine, This operation necessitates putting the 
shaft, whatever its weight, under two machines, in order to sink 
the key-way. Under these conditions it sometimes takes more 
than a day to finish one key-way. Now, one of the portable 
milling machines completely finished the key-ways for fixing excen- 
tric sheaves on a 19in, crank shaft in the short space of one and 
a-half hour. The dimensions of this key-way were 44in. long, 





* Read at the Thirty-eighth Session of the Institution of Naval Archi- 
tects, April 9th, 1897. 





2}in. wide, and jin. deep. The same machine milled the key-way 
in a propeller shaft 13}in. diameter in three and a-half hours, the 
key-way in this case being 25in. long, and 3in. wide. This time 
includes three-quarters of an hourneeded for centreing the machine, 
the manual labour employed being only one mechanic and a 
labourer. These machines also possess the great advantage of 
enabling the shipbuilder to mill the key-way on a rudder head after 
the same is fixed. This operation is a great saving of time and 
trouble, and ensures the key-way being in its correct position. 
Many other instances of its utility could be cited similar to the 
above. By fixing two side brackets this machine may be made 
stationary and utilised in the shop, the same as any other ordinary 
milling machine, for milling transmission shafting, winch shafting, 
and multifarious uses. It is well understood by all as 
firms that it is from the details of work the savings are made, an 
every engineer who has had to do with the cutting of key-ways 
can very easily estimate the time and the labour saved by the 
adoption of the above machine. 

Portable electrically-driven boring spindle for reaming bolt holes 
out of main shaft couplings.— When it becomes necessary to 
replace old or damaged crank shafts in marine engines, the holes 
in the cheese coupling are always bored smaller than the diameter 
of the coupling bolts. The new crank shaft is put in place, 
accurately levelled, and to make the crank shaft and the adjoining 
shaft piece a perfect fit the holes must be bored out in position. 
To do this with ordinary reamers by hand is a tedious and expensive 
operation, to obviate which we have introduced a small borin 
spindle, fitted with universal joint, and capable of drilling conica 
bolt holes to any diameter or taper. This machine is driven by a 
small electric motor, and is so arranged that it can also be mounted 
in the tunnel or engine-room. Its utility consists in a saving of 
time and labour, coupled with a perfect and exact execution of 
work. With the electric key-way cutting machine, and the electric 
boring spindle, any crank shaft or tunnel shaft can be completely 
finished in position without hand labour. These two machines are 
the outcome of that necessity which is the mother of invention, 
and, having for years experienced the need for these machines, we 
have since their introduction two years ago found them to be of 
the greatest utility. The photograph of this machine was taken 
in the shop, owing to the difficulties attendant on getting a good 
photograph in the engine-room. 

Portable electrically-driven pump.—After launching a new ship 
the winch boiler cannot be used at once, and the piping for the 
donkey boiler, as well as the pump, needs a considerable time 
before it can be used for draining the bilge water. Similar cases 
also occur in repairing ships. Rain water accumulates in the bilges, 
which cannot be pumped out except by using a hand pump. In 
wet weather the constant pumping out of bilges causes a good 
deal of trouble. To save this I have introduced a portable electric 
pump, which is lowered into the engine-room or stokehold, electric 
wires and water hose connected to it, and all pumping thus done 
automatically. Also for pumping out and cleaning wells this 
machine has rendered us much useful service. 

Portable electrically-driven winch,—Sometimes, when winch boilers 
are being repaired, the cargo holds have to be cleaned at the same 
time, and no winches are available for lifting all the rubbish which 
has to come out. For this purpose we are using an electric winch, 
which is put on to the peed ne and applied in the same manner 
as an ordinary winch, This apparatus is most serviceable, and is 
constantly occupied on one or the other of our steamers which are 
under repair, 

Portable electrically-driven cylinder boring machine, —It very often 
happens that a steam cylinder wears oval, or that it takes the 
shape of a cask, z.¢., a larger diameter in the middle than at the 
twoends. For this defect there is only one remedy, viz., to put 
in a boring bar and bore out the cylinder. Formerly this was 
done by the costly process of hand labour, to avoid which I con- 
structed an electrically-driven cylinder boring bar. The design of 
this boring bar is made perfectly clear by the photograph. The 
lower stuffing-box of the cylinder is used as a guide for the lower 
end. The upper support consists of a boss, having three radii, 
each radius having one claw which can be screwed out. This star- 
shaped support can, by screwing out the claws, be very easily 
centred. The boring bar itself is driven by two pairs of worms 
and worm wheels. The number of revolutions of the boring bar 
is four to five per minute, while the speed of the knife can be 
adjusted by a rheostat. The centering of this boring bar is usually 
completed in about two hours, while two days is the usual time we 
require for boring out a steam cylinder by this electrically-driven 
eylinder-boring machine. Only one man is required to supervise 
the working. 

Portable electrically-driven cold iron saw.—Anyone who has had 
to do with very large steel castings knows what a trouble the 
cutting off of the large and numerous runners causes, For 
instance, on large stern posts there are runners of 12in. by 6in. 
section. To obviate the moving of the whole weight of the post 
after each runner has been cut off, I have constructed a portable 
circular saw which is clamped on to the stern post to cut off the 
runners. By using three of such portable circular saws simulta- 
neously on one and the same stern post, the cutting off of the 
runners becomes a very quick operation. The photograph illus- 
trates the construction of this apparatus. 

Portable electric fans.—The cleaning out of the double bottoms 
of ships sometimes becomes a very dangerous work on account of 
the foul air. I remember two cases where men who went in for 
repairs were suffocated. If no ventilation is applied to the double 
bottom, life there becomes impossible, Anyone who has spent 
only one hour inside the double bottom will corroborate my state- 
ment. Even in a new ship, when the double bottom is to be 
cemented, the workmen have to be changed every half hour, 
especially in summer time. To give fresh air to the men we put 
over the manhole a wooden box, in the lid of which is cut a round 
hole ; into this an air propeller is fitted. This is driven by a small 
electro-motor of }-horse power, and is quite sufficient for keeping 
the air in a double bottom always fresh and cool while the men 
are working there. Great advantages have accrued from the use 
of this electric fan, the work being done much more quickly and 
carefully in the double bottom. 

Small portable boring machine for cylinder layying.—In lagging 
steam cylinders a very large number of very small holes have to 
be bored into the cylinder casting. This can be very easily and 
rapidly executed by a small electric motor of about }-horse power, 
a flexible shaft and a drill press with breast plate. The pressure 
which one man can put on the drill is quite sufficient for boring 
j;in. and jin. holes. The tapping of these little holes is, of course, 
entirely done by hand. 

Portable electric tapping, studding, and tube-expanding machine.— 
Before the boiler front which is to be finished are placed two 
columns, carrying two horizontal rails, between which is mounted 
a vertical pair of angle irons, Sliding up and down between these 
two angle irons is a 3-horse power electric motor, which is counter- 
balanced by a heavy weight, so that it can be easily moved up and 
down, and by the twin motions can be brought over each centre 
of hole which has to be tapped. The armature of the motor is driv- 
ing two pairs of spur wheels in order to get two different speeds, 
one for screwing in the tap, and the quicker speed for screwing it 
out again. In this way, one man oad one labourer are quite suffi- 
cient for attending to this machine. The two tube-plates of the 
boiler are both tapped at the same time by one long tap. All the 
stay tubes are also screwed in by this machine. After the tube- 
plates are fitted with all the tubes, the same machine is used for 
expanding tubes by means of applying to the slow shaft either 
an ordinary Dudgeon tube expander, or, better, one of Yarrow’s 
patent tube expanders. To complete the list of portable electric 
tools, I will also mention an electric riveting machine. The con- 
struction of this machine is as follows:—On the bottom end of a 
strong cast steel jaw is placed a holder-up, which can be vertically 
moved by means of a screw or lever. The upper head of the jaw 
has two rider hammers, which are moved by two excentrics, which 





are placed opposite to each other. The armature of the electric 





——$—$$$—. 
motor is keyed ‘on to the shaft driving the two excentrics, As th 
shaft makes 1200 revolutions per minute, and two blows corres 4 
to one revolution, ono rivet received 2400 blows por minute, vs 
photograph shows a peapges: machine for closing in. rivets, and is, 
as I explained before, only an experimental machine, ° As th: ; 
closing of the rivet is an operation which takes only one-quarter ‘ 
a minute, the whole work is completed within this short period of 
time. To ensure this rapid execution there are two heavy fly-wheels 
acting as accumulators, while the small electric motor accumulat, 
sufficient energy in the fly-wheels to get the necessary rasan 
requisite during this quarter minute. The riveting machine js 
hung up by a differential pulley block, and can be used exact] 
like an ordinary portable hydraulic riveting machine, Ag th, 
results obtained by this riveting machine are very encouraging, | 
intend to develope this system for closing a large sizo of rivets,’ 

Portable electric side-light cutting machine --This apparatus isso yery 
simple that it requires very little explanation, One of the usual types 
of side-light cutting machines which formerly used to be driven 
by hand is now driven by a telescope or flexible shaft in connection 
with a small portable electric motor. AsI have now enumerated 
all the portable machine tools which I have introduced into oy; 
shipyard, I will proceed to explain the application of the electrical 
transmission of power in the shipyard for other purposes, 

Electric stacking crane.—In a shipyard the easy handling of 
material becomes a very important factor. To reduce labour to q 
minimum, I have constructed a very large swivelling crane with an 
electric motor for lifting and lowering plates. This crane takes 
the plates from the railway cars and stacks them radially. The 
same crane is also used for putting the plates on the small hand. 
cars for transport to the punching machines, 

Electrically-driven capstan.—It is a great convenience in a ship- 
yard to have a large number of electrically-driven capstans, which 
can be started at any moment by shutting a switch. By means of 
these capstans, the hand cars on which the material is placed are 
hauled in any desired direction, by the distribution of snatch. 
blocks over the whole area. By means of the same capstans the 
plates and angles are also jiftea into their places. I have found 
an electric capstan one of the most useful applications of electric 
transmission. 

Electric Uift.—In our shipyard there is very little slope, for which 
reason we are obliged to lay the keels of ships at a great height 
from the ground, If the moulded depth of a ship is, for instance, 
30ft., the height of the keel towards the forw end of the ship 
will be about 20ft., therefore there is a rise of more than 50ft. to 
the upper deck. A great deal of time is lost by using such a high 
stairway, and we have in our shipyard an electric lift for the 
transport of men and material to the upper deck. [ find such a 
lift to be a most profitable installation, and should advise every 
shipbuilder who is building large ships to follow my example. By 
the novelties which I have been permitted to describe to you to- 
day, I venture to hope that I have succeeded in stimulating some 
interest in the vast future which lies in the universal and extended 
application of the electrical system which I have inaugurated, | 
cannot imagine any direction in which its development will not 
of necessity add to the possibilities and economy of such power as 
we already possess, and I fancy the day is not far distant when 
smokeless shipyards and furnaces will be accomplished facts, 








Roya Institution OF Great Britain.—The following arrange 
ments for lectures have been made by the Royal Institution of 
Great Britain, for Friday evening meeti after Easter, 1897 :— 
April 30th: Professor J. J. Thomson, M.A., LL D., Se.D., F.R.S . 
**Cathode Rays.” May 7th: ‘‘ Anthony Hope,” ‘‘ Romance.” 
May 14th: Professor Harold Dixon, M.A., F.R.S., ‘‘ Explosion 
Flames.” May 21st: The Right Hon. Lord Kelvin, G.C.V.0, 
D.C.L., LL.D., F.R.S., M.R.L, ‘ Contact Electricity of Metals.” 
May 28th: Professor H. Moissan, Directeur, Laboratoire de Ubimie 
Minérale 2 |’Ecole Supérieure de Pharmacie, Membre de 1’Académie 
des Sciences, Paris, will lecture in French on ‘‘ The Isolation of 
Fluorine,” with experiments. June 4th: W. H. Preece, (.B., 
F.R.S., M. Inst. C.E., ‘Signalling through Space without Wires.’ 
June llth: William Crookes, F.R.S., M.R.1., “‘ Diamonds.” 


AN O11 Finb Iv France,—What is believed to be a new oilfield 
has been discovered in the Doussard Forest, department of Haute 
Savoy, France. Two hunters, after having lit their pipes, threw 
the burning match into a puddle of water, and to their surprise a 
bright fiame of fire flashed up on its surface, emitting the charac- 
teristic odour of burning crude oil. The same experience was had 
when a match was thrown in at another place, about 50ft. distant 
from the first. The water in the puddle originates from a nearby 
anthracite mine. In 1895 J. B Carrey, now deceased, who 
located important oilfields in Roumania, explored this territory, 
and was surprised at the great resemblance of its geological 
formation to the Roumanian oilfields. He predicted that oil 
would be found in the forest at a depth of less than 100ft., but 
his death put a stop to the investigation. Chief Forester Kuss, 
of Marceaux, has been ordered by the French Government to 
investigate and report. 


REFRIGERATING PLANTS.—The Devon and Cornwall Ice and Uold 
Storage Company are erecting an installation for the production of 
twenty tons of ice perday. Two refrigerating machines, built by 
Messrs. J, and E. Hall, of Dartford, working on their ca: bonic 
anhydride system, are to be used. They will te capable cf 
producing together about thirty tons of ice per day, and of keeping 
the cold chambers, which have a capacity of some 60,000 cubic 
feet, at any temperature down to 20 deg. Fah. These chambers 
can be used either for freezing or for merely chilling. Two sorts 
of ice will be produced, one for tab'e use, clear crystal, and the 
otber crushed ice for fishing vessels. The driving power consists 
of two large Crossley gas engines with gas producer plant. Messrs. 
J. and E. Hall are also putting down a somewhat similar plant for 
the Cork Ice and Cold Storage Company, Ireland. In this case 
three separate refrigerating machines will be used. One of these 
will be used for ice production, and the other for the cold 
chambers, the third being a lie-by. We understand that Messrs. 
Hall have a very large number of orders for all parts of the world 
in hand, 

ELECTRICALLY-ANNEALING ARMOUR PLatEes.—The operation of 
annealing a plate is performed in the following manner :- -The 
transformer is placed in position, the contacts touching the plate 
on either side of the spot marked to be annealed, Then the 
primary current is brought up by means of the rheostat to from 
75 to 90 amperes for a period of from four to five minutes. The 
metal attains a dull sed, heat, and this temperature is experi- 
mentally found by holding a small pine stick in contact with the 
plate at the spot till it takes fire. This, then, is the maximum 
temperature desired. The current is then diminished by turning 
the rheostat one point each minute until all the resistance 18 
placed in circuit, and by this method the spot is gradually 
cooled, and the chilling of the plate prevented. The operation 
of running a heat after the machine has been set takes about 
fifteen minutes, Right under the contacts the metal comes toa 
bright cherry heat, while the portion surrounding the contacts is 
just a visible red, and on examining the spot after the annealing 
process is finished, it is found to be of a dull chocolate colour, 
and the place where the contacts have been resting is scaled and 
hard, and cannot be touched by a tool toa depth of abouta quarter 
of an inch. In the construction of a modern man-of-war there 
are many armour plates which act as shields to the guns, Some 
of these are circular, others are oval. The only — way to 
perforate these shields was after carburation and before being 
water-hardened, until the discovery of the electric annealing 
process above described. But to-day these plates are cul in 
various shapes to suit the work by simply annealing a series of 
spots forming the shape of the hole to . cut and finally rur- 





ning a cutting tool over the surface thus annealed.—Cassi«r’s 
Magazine. 
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AUTOMATIC CARRIAGE DOOR 


AND STATION 


INDICATOR — VICTORIAN 


RAILWAYS 




















FRASER RAILWAY DOOR CONTROLLER 
AND STATION INDICATOR. 


THE 





Tus invention is designed for the purpose of automatically 
closing and unlocking the doors of the carriages and indi- 
cating the names of stations. The appliance is under the 
control of the guard, and worked from his van. The chief 
points claimed for it are:—Economy to the railway com- 
panies, as by its adoption the now necessary number of plat- 
form porters could be greatly reduced. Saving of time, as 
proved by practical tests of trains equipped with the appliance 
running on the Victorian railways, and where the ordinary 
stoppage per station of 30 seconds, was reduced to 15 














a passenger travelling not desire the door to be left open, or 
if desired the door need not open at all. In the event of the 
doors being locked automatically the porter or guard can, in- 
dependently of the mechanism, with the ordinary key 
unlock and open an individual door should it be required, say, 
for the examination of tickets, and on being closed it will im- 
mediately re-lock. As soon as the signal to start is given the 
lever is moved to “‘ Shut,’ when all the doors are closed, as 
before described. 

This invention as described above has been running suc- 
cessfully for some time on trains between Melbourne (Victoria), 
and Port Melbourne, and in every instance has given entire 
satisfaction. 

















Ratio of total heating surface to grate area, 46°6 to 1. Ratio 
batween diameter of cylinder and length of steam port, 1} to 1. 

Louisville and Nashville Railroad.—The heavy passenger engines, 
cylinders 194in. by 26in., give a ratio of total heating surface to 
cylinder volume, 37°7 to 1. Ratio of total heating surface to 
grate area, 71 to 1. Ratio between diameter of cylinder and 
length of steam port, 1), to 1. Freight engines, cylinders 20in. 
by 26in., give a ratio of total heating surface to cylinder volume, 
40°8to 1. Ratio of total heating surface to grate area, 71°3 to 
1. Ratio between diameter of cylinder and length of steam port, 
1,4, tol. 

‘Nashville, Chattanooga, and St. Louis Railroad.—The heavy 
passenger engines, cylinders 18in. by 24in., give a ratio of total 
heating surface to cylinder volume, 34 tol. Ratio of total heating 
surface tograte area, 84to1l. Ratio between diameter of cylinder 
and length of steam port, 1. tol. 
Freight engines, cylinders 19in. by 

















24in., give a ratio of total heating 
surface to cylinder volume, 42 tol, 
Ratio of total heating surface to grate 
area, 66 tol. Ratio between diam- 
eter of cylinder and length of steam 
port, 1 tol. 

Missouri, Kansas, and Texas Rail- 
road,—The heavy passenger engines, 
with cylinders 19in. by 26in., give a 
ratio of total heating surface to cyl- 
inder volume, 48°8 to 1. Ratio of 
total heating surface to grate area, 
69°4to 1. Ratio between diameter 
of cylinder and length of steam ports, 
13; tol. Freight engines, cylinders 
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regularly by this system. Saving of wear and tear to door 
frames and pillars. Every railway man knows the damage 
done by the present style of slamming the doors. In this 
case it should be entirely obviated, as the doors close smoothly 
and noiselessly. Saving of accidents: The official Blue-book 
for one year shows that 92 persons were injured by the violent 
slamming of doors, and 19 were killed through falling out of 
trains in motion. It is impossible for such occurrences to 
happen where this invention is in use. In the first place, 
should a passenger, or any part of his person or attire, be 
caught between the gently closing door, there is not sufficient 
pressure to do the slightest damage; the door may be easily 
held against the pressure until the obstruction is withdrawn. 
Again, the automatic lock, which can be applied at any por- 
tion or throughout the journey, prevents people leaving the 
trains when entering a station, the now most fruitful 
source of accidents. 

The appliance is worked by compressed air, either in con- 
nection with the air brake or from a pump worked by an 
excentric on an axle beneath the van. The air is conveyed 
from a reservoir through a three-way valve, the plug of which 
is extended, and forms the operating lever fixed in a con- 
venient position in the guard’s van, thence through pipes and 
flexible couplings to the further end of the train. On the 
underneath side of each carriage is fixed a cylinder A—Fig. 1- 
having a branch from the main pipe, the piston-rod ( of 
which engages a strong encased spiral spring G HE H—Fig.2— 
so arranged that when the air is withdrawn the piston B is 
thereby forced back, thus giving the two motions for opening | 
and closing. This motion is transmitted by a triangular 
lever J to a rod K running in guides L M beneath the foot- | 
board, having an inclined plane N opposite each door jam. | 
The inclines operate a vertical spindle X which ascends the 
door post to the latch plate Z, where a stud Y is provided 
which, when raised by the incline N, forces back the latch 
when required to release the door. This same spindle also 
works the lock AB and indicator. At the bottom of the 
door is fixed an arm U, which projects downwards through 
the foot-board W, where it is connected to the incline rod K 
by flexible connections SS, which gives the safety and in- 
dependence of handling to each separate door. The method 
of applying—which can be varied to suit the views of different | 
companies—is as follows:—When the train approaches a | 
station the guard moves the lever over the dial to the words 
“Locked” and “Indicated.” The result is that every door 
of the train is locked, and in each compartment the name of 
the station is displayed, attention to which is called by the 
sound of a bell. 
lever would be moved to “ Open,” when immediately the | 
doors stand open. Each door can be closed separately should | 


| cylinder volume, 41 to 1. 


The inventor is represented in this country by Mr. R. A. 
Fraser, Bank of Victoria, Clement’s-lane, E.C. 








RATIOS IN AMERICAN LOCOMOTIVES.* 





Norfolk and Western Railroad.—The heavy passenger engines, 
cylinders 19in. by 24in., give a ratio of total heating surface to 
cylinder volume of about 41 to 1. The ratio between diameter of 
cylinder and length of steam port is 1,‘, to 1. Heavy freight 
engines, 20in, by 24in., give a ratio of total heating surface to 
cylinder volume of about 34°7 to 1. Ratio of heating surface to grate 
area, 55 tol. Ratio between diameter of cylinder and length of 
steam port 1} to 1. 

Lehigh Valley Railroad.—The latest type of passenger engines, 
which is regarded as giving best results on the road, has cylinders 
19in. by 26in., four wheels coupled, trailer, and four-wheel truck, 
weight 140,950 Ib.,built by the Baldwin Locomotive Works, grates 
ildin. by 80, total heating surface in flues and fire-box 2230 square 
feet, steam ports 19in. by 1gin. This gives a ratio of 35:1 to 1 
heating surface to grate area, with steam ports equal to diameter 
of cylinder. The ratio of total heating surface to cylinder volume 
of heavy passenger engine cylinders 20in. by 24in., is 37 to 1. 
Ratio of heating surface to grate area, 28°2to 1. Ratio between 
diameter of cylinder and length of steam port, 1,4 tol. The heavy 
freight engines give the same ratios. 

Florida Central and Peninsular Railroad.—The heavy passenger 
engines hauling the New York and Florida vestibule trains, with 





cylinders 18in. by 26in., give a ratio of total heating surface to | 


cylinder volume of 34:3 to 1. Ratio of heating surface to grate 
area, 32°89 to 1. 
of steam port, 1 to1, which gives very satisfactory results. The 
heavy fast freight engines give a ratio of total heating surface to 
The ratio of heating surface to grate 
area, 109 to 1. The ratio between the diameter of cylinder and 
length of steam port, 1 to 1. 

Jacksonville, Tampa, and Key West Railroad.—The heavy pas- 
senger engines, cylinders 18in. by 24in., give a ratio of total heat- 
ing surface to cylinder volume, 33 to 1. Ratio of total heating 
surface to grate area, 82°5 to 1. Ratio between diameter of 
cylinder and length of steam port, 1to1. Heavy freight engines, 


Ratio between diameter of cylinder and length | 


2lin. by 26in., give a ratio of total 
heating surface to cylinder volume 
of 28°1 to 1, which looks low, but 
is correct. The ratio of total heat- 
ing surface to grate area, 51 to 1, 
which is also low. Ratio between 
diameter of cylinder and length of 
We hardly think that this engine, with 


steam port, 1, to 1. 

its ratios, can steam as freely as other engines in this report. 
Ceorgia Railroad.—The heavy passenger engines, with cylinders 

18in. by 24in., give a ratio of total heating surface to cylinder 


volume, 41 to 1. Ratio of total heating surface to grate area, 
68°8 to 1. Ratio between diameter of cylinder and length of 
steam port, 1 to 1. Freight engines, 19in. by 26in., give a ratio 
of total heating surface to cylinder volume, 37°7 to 1. Ratio of 
total heating surface to grate area, 93 tol. Ratio between 
diameter of cylinder and length of steam port, 1 to 1. 

Chesapeake and Ohio Railroad.—The heavy passenger engines, 
cylinders 19in. by 24in., give a ratio of total heating surface to 
cylinder volume of 34°8 to 1. Ratio of heating surface to grate 
area, 91to1. Ratio between diameter of cylinder and length of 
steam port, 1%, to 1. Freight engine, cylinders l6éin. by 24in, 

ives a ratio of total heating surface to cylinder volume, 35 to 1. 

tio of heating surface to grate area, 97 to 1. Ratio between 
diameter of cylinder and length of steam port, 1,', to 1. 

Mexican Southern Railroad.—The passenger engines, cylinders 
l16in. by 22in., built by Kitson and Co., England, give a ratio of 
total heating surface to cylinder volume of 26°5 tol. Ratio of 
total heating surface to grate area, 49°5 to 1. Ratio between 
diameter of cylinder and length of steam port, 1°, tol. Freight 
engine, cylinders 16in. by 20in., built by Nasmith, Wilson, and Co., 
of Manchester, England, gives a ratio of total heating surface to 
cylinder volume of 35°4 tol. Ratio of heating surface to grate 
area, 52°5 tol. Ratio between diameter of cylinder and length of 
steam port, 112 tol. 

The figures given are approximately correct. The investigation 
shows that the best ratios between diameter of cylinders and length 
of steam port is 1 to 1, or equal to the diameter of the cylinder. 
The ratio of heating surface to cylinder volume varies from 30 to 1 
to 48 to 1. The ratio of heating surface to grate area is from 
28 to 1 to 106 to 1. 








Tue directors of the Hanover tramway system have 
recently published a report, in which they narrate their experi- 
ences with accumulators as the source of power for their cars. 
In Hanover both overhead wires and accumulators have been used 


| for a considerable time, so that the managers are in a position to 


cylinders 18in. by 24in., give a ratio of total heating surface to | 
cylinder volume, 264 to 1, Ratio of total heating surface to grate | 


area, 69 tol. Ratio between diameter of cylinder and length of 
steam port, 1 tol. 


19in, by 24in., give a ratio of total heating surface to cylinder 
volume, 32°5 tol. Ratio of total heating surface to — area, 
81°9 to 1. Ratio between diameter of cylinder and length of 
steam port, 1 tol. Freight engines, cylinders 20in. by 24in., give 





* Abstract of a report presented to the Southern and South-Western 


Railway Club of the United States. 


As soon as the train is at a standstill the | a ratio of total heating surface to cylinder volume, 30°6 to 1. | 


| 


Seaboard Air Line.—The heavy passenger engines, cylinders | month, equivalent to 75 groschen per kilometre. 


institute a reliable comparison. Taking everything into account, 
they pronounce in favour of the storage cell. e cost of mainten- 
ance has been determined with the utmost exactitude for the 
year 1896, and the average comes out at 40 marks per wagon per 
The estimate 
includes the cost of renewing the plates. Having regard to the 
expense involved in the maintenance of the overhead line and its 
accessories, as well as to other circumstances, the managers 
arrived at the conclusion that the additional cost of accumulators 
does not exceed one groschen, or one-tenth of a penny, per mile. 
Consequently it has been decided that the entire system shall, as 
soon as the requisite arrangements can be made, be driven by 
secondary batteries, 
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AMERICAN STANDARD RAILS. 


In a recent impression we illustrated the new standard 


Midland rail. We now give sections of two standard 


American rails. 


THE New York Central and Hudson River Railroad Company is 
among those who have for years realised that the keeping of track 
up to a high standard of excellence is an important factor in pro- 
viding for the greater wheel and train loads required to meet the 
decreasing rates of transportation. And in raising the standard of 
the track this company has found that nothing helps more than 
the use of heavy and stiff rail sections. In 1883 it adopted a 5in. 
80 Ib. steel rail, which is said to be the first rail section in which 
stiffness was made a primary rather than a secondary consideration. 
This same idea has governed the design of later sections, including 
the 80 1b. and 100 1b. rails now used. The angle bars used with 
them are 36in. long, and the joint is supported on three ties, 
whereas a number of years ago the angle bars were shorter and the 
joint was supported on two ties. With these improvements and 
the use of more ballast it is found that, notwithstanding the higher 
train speeds and heavier wheel loads, the inequalities of the track 
as compared with the old 65 Ib. rails have been decreased about 
50 per cent. where 80 lb. rails are used, and 75 per cent. where the 
100 lb, rails are in service, and while this has been accomplished 
the expense for ties and labour has been decreased. 

The improvements which we have noted above have been accom- 
panied by the use of hard and tough steel rails of high elastic 
limits, and the material in the splice bars is also of high-grade steel. 
The old-style short angle bars wore rapidly near the centre of their 
length, but the greater length of the present standard and the 
better support of the joint on ties, combined with the use of a 
higher steel, has reduced this wear until it is little more in the 
centre than elsewhere, and the joints can be kept in good surface 
for several years with little trouble. 

Mr. P. H. Dadley and Mr. Walter Katte, chief engineer of the 
road, have both given the rail question years of study, and last 
year they got out a new specification for rails and splice bars, which, 
through the courtesy of Mr. Katte, we are permitted to publish. 
We also give sections to a scale of one-half siz2 of the 80 lb. and 
100 Ib. rails and their angle bars. 

The Dudley rail sections are already known to our readers and 
need no explanation. They embody the results of experience and 
of the best study of recent years. The heads are wide and shailow, 
and the metal in the heads bears such a percentage to the total as 
to ensure proper working, and a dense, compact metal to receive 
the wear. The angle bars are 36in. long for all rails from 65 1b. to 
100 lb., and are secured by six bolts, Those for the 66 lb. rails 
weigh 54°2 lb. per pair, for the 80 1b. rails, 64°3 lb., and for the 
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Section of 100-pound Rail and Splice Bars--New York Central 
Hudson River Railroad. 


100 Ib. rails, 80 lb. per pair. The tie directly under the joint is 
protected by a Servis tie-plate. The specifications are as follows: 


STANDARD SPECIFICATIONS FOR STEEL Ralts, 


(1)—Chemical composition: 
65 Ib. 70 Ib. 75 Ib. 80 Ib. 100 Ib. 

Carbon "45— °55 *47— °57 “50— 60 "55 60 ‘65— ‘70 
Silicon.. .. *1s— °20 *1Li— *20 *15— °20 ‘*1Li— °20) *15— °20 
Manganese.. 1°05—1°25 1°05—1°25 1°10—1°30 1°10—1°30 1°20—1°40 
Sulphur... “C69 “069 “009 “0u9 “069 
Phosphorus “06 06 “06 “06 “06 
Rails having 

carbon be- 

low will be { 

rejected .. 
Rails having | 


“43 “45 *48 “53 “€0 


carbon 

above will 

be rejected 
From the results of icspections of the rolling of the ingots, blooms 
and rails, and from the drop tests, the inspector of the Railroad 
Company in charge of making the rails shall have the right to 
select the minimum or maximum limit of either the carbon, silicon, 
or manganese, or the three, as the general guide for the composi- 
tion, as he may consider the finished product requires to producea 
tough rail with as dense fine-grained heads as possible by the plant 
of the manufacturer. 

(2) Blowing and agitating the leat.—The heat to be blown clean 
in the stack, and when poured into the ladle, to be agitated by 
thrusting a green-wood pole into the metal for ten seconds. 

(3) Teeming the ingots.—In teeming the ingots for rails no cracked 
nor patched moulds are to be used, and only a thin, even wash of 
‘** slurry,” or its equivalent, will, under any circumstances, be 
permitted to be used on the inside of the moulds, The moulds 
must be filled without undue spattering at one pouring, and must 
be maintained in a vertical position until the upper portion—top— 
of the ingot has solidified. Particular attention must be given to 
the production of sound ingots. The steel in the mould must be 
made to set quiet or ‘‘dead ” without the use of sand. Occasional 
ingots which boil, forming “horns” in the centre or corners over 
3in. high, or steel rising, forming ‘‘ nigger heads” over 3in. high, 
will be subject to rejection. Ingots which have bled—‘‘ bleeders” 
—or from chilled heats, or ingots which have been badly teemed, 
will not be permitted to be charged into the furnaces or be used 
for rails under any circumstances, 

(4) Test cngots.—From each heat, two test ingots shall be cast 
2hin. by 2hin. by din. long. One test ingot taken from the metal 
going into the first ingot poured from the heat shall be marked A, 
and the second test ingot from metal going into the final ingot 
shall be marked B. As may be designated, either A or B test 
ingot or both shall be rolled into bars jin. square, and pieces 
18in. to 20in. long will be required to bend to a right angle without 
breaking. Any form of test bar of about the size mentioned will 
be accepted, which in bending either to a right angle or 160 deg., 
will stretch the metal on the outside of the bend about 12 per cent. 
perinch. The bars, however, must be rolled and bent by blows 
trom a sledge or hammer. 

(5) Re-heating the ingots und blooms.—In re-heating th2 ingots 
or blooms, care must be taken to avoid overheating or produci 
a coarse texture in the head of the finished rail, 54 no case shal 


“87 “59 “62 65 “70 


they be re-heated until the cinder starts to run when the ingot or 
bloom is drawn from the furnace or soaking pit. 

(6) Cutting the blooms.—The sand or top end of each bloom to 
be cut or sheared off until sound and solid steel is obtained 
entirely free from sponginess, pipe, or exterior scabs. This matter 
must have special attention on the part of the manufacturer. 
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Section of 80-pound Rail and Splice Bars.—New York Central 
& Hudson River Railroad. 


(7) Section.—The section of the rail throughout its entire length 
shall conform to the template to be made in strict conformity with 
the measurements or dimensions on the drawing or blue-print of 
the section hereto attached or designated. The fit of the fishing 
or male template shall be perfectly maintained. When the rolls 
are new, the section of the rail must be of its standard height. As 
the rolling proceeds a variation not exceeding j,in. of excess in 
height may be permitted in a delivery of 10, tons of rails in 
any one section, after which rolls must be reduced to the standard 
height for such section. The standard of measure to be Darling, 
Brown, and Sharpe, United States Standard steel rules. 

(8) Rolling.—The rails to be rolled at as low a heat as possible. 

(9) Weiyhts.—The weight of the rail shall be determined by the 
top rail of the ingot, and shall be maintained as near to standard 
weight per lineal yard as is practicable in conformity with the pro- 
visions in Clause Seventh. 

(10) Lenyths.—The standard length of rails shall be 30ft., at a 
temperature of 70 deg. Fah. Shorter rails of 24ft. lengths or over 
will be accepted to the extent of 10 per cent, of the entire order. 
A variation in length not exceeding fin. longer or shorter than the 
above-specified lengths will be allowed. 

(11) Sawing.—The saws must be kept sharp, and care must be 
taken in sawing to avoid a flow of steel, which will produce a swell 
in the centre of the head or on the top of the flanges of the base. 

(12) Cambering.—Rails must not be overcambered to cool ; on 
the contrary, rails which, on a circular curve, are concave }in. at 
the centre are preferred. 

(18) Cooliny.—Rails when placed on the hot beds must be spaced 
at least Sin. to 12in. apart until cool enough to be sent to the 
straightening presses, 

(14) Cold straightentny.—Cold “‘ gagging” the rails severe enough 
on the head or base to leave the impression of the ‘‘gag” will not 
be permitted. The distance apart of the supports in the straighten- 
ing press must be suitable for the stiffness and section of the rail. 
For the 65 lb. and 70 lb. sections not less than 36in. between 
centre to centre of supports. For the 75lb. and 80 Ib. sections, 
not less than 40in. between centre to centre of supports. For the 
100 lb. section not less than 44in. between centre to centre of 
supports, The supports on the straightening presses must be 
flat, not worn hollow, and set on the press ‘‘ out of twist,” having 
recessed fillets in the corners. The steel ‘‘ gags” or ‘‘fullers” must 
have rounded instead of sharp corners. The rails must be straight 
in all directions, as to both surface and line, without twists, waves, 
or kinks, particular attention being given to having the ends 
without kinksor drops. No rails shall be straightened until they 
have cooled so they can be handled with the bare hands. 

(15) Finish.—The rails must be smooth on the heads and bases, 
and free from all mechanical defects, flaws, and seams, and must 
be sawed square at the ends. The burrs made by the saws must 
be carefully chipped and filed off, particularly under the head 
and top of the flange, to ensure proper fit of the splice plates. 

(16) Drilling.—Drilling for bolts to be in strict conformity with 
the blue print attached, or the dimensions given herewith. Holes 
imperfectly drilled to be filed to proper dimensions. All holes must 
be accurate in every respect, and finished without burrs. 

(17) Branding.—The name of the maker, date, year, and month, 
with the designation of the rail, to be rolled on the side of the 
web. The number of the heat to be stamped on the side of the 
web, so as not to be covered by the splice plates. The rail from 
the top of the ingot to be also stamped ‘‘ A,” the second rail ‘‘ B,” 
the third rail ‘‘ C,” the fourth rail ‘‘ D,” and the fifth rail ‘‘ E.” 

(18) Drop tests —One rail butt, at least 44ft. long, to be taken 
from each torg and placed upon skids, side by side, to cool. The 
heat number to be stamped upon each. If the heat exceeds nine 
tons, then two rail butts are to be takenif the inspector so desires. 
The butts when cool to be placed, either head or base upwards, or 
on the side on solid steel or iron supports, and upon them shall be 
dropped a weight of 2000 lb.; the height of drop and distance 
— of supports for the different weight of rails being as 

ollows :— 


ws Height Distance apart 
boty of a. of support. 

per yard. ft. ft. 
€0 oo ee 06 16 3 
65 oe ee we 16 3 
- 70 oe 16 3 
75 oe: we: “os 20 3 
80 ee” ae 20 3 
85 seh woh lore 20 3 
90 ae Cee 20 3 
95 et 20 em Cmlerncihit 3 
100 . 20 ae ee 8 


Ninety per cent. of such tests must stand without breaking, and 
broken butts not showing an elongation of 4 per cent. in the inch 
under greatest tension, the rails of that heat are to be held until 
a piece can be cut from one, tested under the drop, and, if it fails 
to show the 4 per cent. elongation before breaking, shall subject to 
rejection the entire lot of rails made from that heat. 

(19) Inspection.—The inspector representing the purchaser shall 
have free entry to the works of the manufacturer at all times when 
this contract is being filled, to satisfy himself that the rails are 
being made in accordance with these specifications. The manu- 
facturer shall daily furnish the carbon and manganese determina- 
tions of each heat, and a complete chemical analysis of at least one 
heat of each day and night turn in which each element is to be 
determined. 

(20) Rejection.—Inspectors shall have power to reject rails made 
from insufficiently sheared blooms, or from heats, the test butts of 
which have failed, or from badly poured heats, or from ‘‘chilled” 
heats, or from ‘‘bled” ingots. 

(21) Handling and loading the rails on cars.—Care is to be taken 
in handling the rails during manufacture, so as not to bruise the 
flanges, or throw or let the rails fall upon each other. In loading 
upon the cars they must be skidded into them, and not thrown in 
or allowed to fall from any height. When rails are loaded on 
gondola cars with the end boards turned down, so that the ends 





across the middle of the car to support the middle of the rail on 
level with the top surface of the turned-down end board. 


STANDARD SPECIFICATIONS FOR STEEL AND SPLICE Bars 
FOR Rat JomNts, 


(1) Chemical composition. 


For bars not exceeding 


‘ ils For bars exceedin, 
Constituents. yin. in thickness. eding 


Yin. in thickness, 


Carbon 0°25 to 0 30 0°10 to 0-12 
Manganese .. .. .. 1°00 to 1°30 1°00 to 1:20 
Phosphorus not to exceed O06 .. ws op 0°05 


(2) Analyses.—The determinations { hemical analysis for 
carbon and manganese shall be furnished for each heat of the steo| 
and similar determinations for phosphorus and silicon shall bg 
furnished daily. 

(3) Zngots.—All ingots shall be well poured, and made so that 
they will be set quiet on top without ‘sanding ;” and must be of 
sufficient area on the top end to afford ample metal for at least 
fifty reductions in area, for the desired section of angle bar, 

(4) Test ingots.—Test ingots of pe by 24in. by 4in. in sizs shal] 
be cast from each heat, which shall be rolled into test bars of 4p, 
square, and be cut into pieces of 18in. to 20in. in length, which 
pieces must bend to a right angle without breaking ; but any form 
of bar not less than jin. in thickness or width will be accepted 
which, when bent to an angle of from 90 deg. to 160deg. shows a 
‘*stretch” of the metal on the outside of the bend equal to about 
12 per cent. per lineal inch. The bars must be rolled, and the 
bending be done by blows of a sledge hammer. 

(5) Heating.—The steel, either in ingots or blooms, must not be 
overheated to such degree as to cause the cinder to run when 
drawn from the furnace, 

(6) Rolling.—The angle bars must be rolled to shape in strict 
conformity with standard templates which shall be ro for each 
of the several sizes and sections of bars required, from the dimep- 
sions shown in drawings or blue prints of same, which will be 
furnished by the Railroad Company ; particular attention will be 
required that the height of the bars, as determined by the fishing 
angle, is also at the proper distance from the centre line of the rail 
section, as shown by the standard drawivgs of same furnished by 
the Railroad Company—as the proper fit of the bars to the rails 
depends on this feature, its strict observance will be insisted upon, 
The bars must be rolled with a smooth surface finish and be free 
from fins or cracks on the edges. Before cutting up into splice. 
bar lengths the hot bars must be run upon proper hot beds, and 
be held in proper position to ensure cooling as uniformly as 
possible, 

(7) Brandiny.—The name or initials of the maker, and date and 
year of rolling, also the designation of the particular rail section 
to which they apply, as per the standard drawings, are to be 
rolled upon the bevel of each bar, in such position as not to be 
under the heads or nuts of the bolts. Bars branded on the centre 
line of the punching will be rejected absolutely. 

(8) Shearing.—The knives of the shears must be well and pro. 
perly shaped, and at all times kept sharp, and must shear clean, 
without tearing, cracking, or leaving ‘‘ fins” on the bars. 

(9) Punching.—In all bars the entire six holes must be punched 
at one operation, and so as not to cause “‘ swelling” in the edges of 
either of the fishing angles, and must be punched clean and smooth, 
leaving no cracks or burrs. The punches must be set accurately in 
line, and centre spaced in strict conformity with the standard tem- 

lates made from the drawings furnished by the Railroad Company. 
The punches and dies must at all times be kept sharp and in good 
order. a one hole at a time is absolutely prohibited, and 
plates so punched will be rejected. 

(10) Notching.—All the spike notches in any one bar must be 
punched at one operation, and must strictly conform, both in size 
and shape, with the dimensions shown on the standard drawings 
of the same, 

(11) Zaspectcon.—All bars must be straight and free from kinks 
in any direction. The — representing the Railroad Com- 
pany must com: all cold templates and gauges to see that they 
are in strict conformity with the dimensions given by the standard 
drawings for any section ; and any template or gauge not so con- 
forming must be readjusted or replaced; and any heat of steel 
or splice bar found by him not to be in conformity with every 
requirement of this specification shall be rejected by the said 
inspector, 











LAUNCHES AND TRIAL TRIPS. 


Last week Messrs, William Simons and Co., Limited, Renfrew, 
launched from their yard a powerful barge-loading dredger, which 
they have cama under the direction of Mr. John M. McCurrich, 
M.1.C,E., engineer to the Bristol Docks Board. This vessel 
is designed to load into 600-ton barges, and is able to dredge its 
own flotation to a depth of 32ft. below the water level. Compound 
surface condensing engines are fitted to propel the vessel and drive 
the dredging machinery. The bow and stern winches and hoisting 
gear are driven ~ independent engines, The dredger, which is 
named B,D.2, was launched complete with buckets all up ready for 
work, and is intended to steam to Bristol in a few days. 
Last week the Russian passenger steamer Constantin proceeded 
from the Tyne for her official trial trip. This vessel, which is one 
of the fleet of passenger steamers trading between Riga and 
St. Petersburg, is a handsome steamer elaborately fitted up for 
fifty first-class and about 300 second-class passengers. The vesse 
was lately sent to the North-Eastern Marine Engineering ba ge 
Limited, at Wallsend-on-Tyne, who have replaced the old 
machinery with twin triple-compound engines of the most modern 
type, and who have also entirely remodelled the vessel and 
poner accommodation. A complete electric light installation 
as also been fitted by Messrs, Clarke, Chapman, and Co., Limited, 
Gateshead. On the trial trip the new machinery worked without 
the slightest hitch, and gave entire satisfaction to the owners’ 
representatives, who expressed themselves as highly pleased with 
all the alterations and improvements. The consumption trials of 
the vessel showed that, though the consumption of coals is exactly 
half of what it previously was, the speed has been increased from 
10? to 114 knots, Mr. James Cormack, of Messrs, J. Cormack 
and Co,, Leith, the owners’ agents, was present at the trial, as also 
Mr. Daniel Cormack, who has superintended the work. The vessel 
is under the command of Captain Wolter. 


On Wednesday there was launched from the West Yard of 
Messrs, C, 8. Swan and Hunter, Limited, Wallsend, a steel screw 
steamer built to the order of Mr. John Lockie, of Newcastle-on- 
Tyne. The vessel has been designed to carry a deadweight cargo 
of 5600 tons on a moderate draught, or to carry a very large 
measurement cargo, The dimensions are :—Length between per- 
ndiculars, 330ft.; breadth, 45ft. 3in.; depth moulded, 28ft. 9in. 
he steamer is built to the highest class at Lloyd’s on the spar-deck 
rule, under special survey, and has a long bridge, topgallant fore- 
castle, and an iron house aft, in which is plaeéd the steering gear. 
On the top of the bridge in steel houses inplaced the accommodation 
for the captain, officers, engineers, &¢., whilst the crew are located 
in the forecastle. Water ballast will be carried in the cellular 
double bottom and after peak tank. Powerful steam winches are 
supplied with a full complement of derricks and discharging gear. 
The steam windlass is of the latest design. The machinery is of 
the latest type of triple-expansion engines built by the North- 
Eastern Marine Engineering Company, Ltd., Wallsend. The 
cylinders are 24in., 40in. by 64in, by 42in. stroke, supplied with 
steam by two large single-ended boilers working at a pressure of 
170 lb. per square inch. On leaving the ways the steamer was 
named the Metis by Miss Lockie, aged two years and eight 





of the rail rest on them, a wood cleat or blocking must be placed 











month, the daughter of the owner. 
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FOSTERS FILM EVAPORATOR 


MESSRS, FULLERTON, HODGART, AND BARCLAY, LTD., PAISLEY, ENGINEERS 


Fig. 1 
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FOSTER’S FILM EVAPORATOR. 


Tur"illustration above represents Foster’s patent film eva- | 


porator, complete with cataract condenser, vacuum pump, 
engine and exhaust steam receiver. The following average 
results have, we are informed, been obtained by this appa- 
ratus during an ordinary working day of twelve hours :— 


VacGit 5. ss. vas. bs ee as" ts ee pe te | OE 
Steam pressure in the exhaust steam receiver .. 6°5 Ib. per inch. 
Temperature in evaporator a 110 deg. Fah. 
Temperature of supply liquor .. 49 deg. Fah. 


Specific gravity of supply liquor - 1050 
Specific gravity of concentrated liquor .. .. 1°152 
Temperature of concentrated liquorat discharge 102 deg. Fah. 


Temperature of condensed steam .. .. .. .. 96 deg. Fah. 
Water evaporated per square foot of heating sur- 
face perhour.. .. .. co <o 1 


The heating tubes in the apparatus are each 4ft. long by 
2in. external diameter, and fitted internally with Foster’s 
patent film tube. A section of one of these is shown in Fig. 1. 
Each tube is supplied separately with liquor, which is con- 
centrated to the density named above during the time it 
takes in running from the top to the bottom of the tubes, 
and is drawn off at the bottom of the apparatus by a pump, 
so that the operation is continuous, and requires little or no 
attention after once being started to work. 

As will be seen from the illustration, the evaporator is of 
the ordinary vertical type, the heating tubes being placed in 
parallel rows, each branch supply pipe supplying two rows of 
tubes. These supply pipes are connected to a main trunk 
supply chamber on the side of the evaporator from which 
they take their supply, and are easily disconnected when the 
film tubes require to be taken out for cleaning purposes. 
The top of each film tube is fitted with a liquor-spreading or 
distribution chamber, as shown in Fig. 2, which also shows 
three views of this—one in section, one of the top or distri- 
buting chamber, and one showing the bayonet catch attach- 
ment to the tube. This chamber, as will be seen, has three 
legs or ribs with open spaces between, which rest on the top 
tube plate, and from which the film tube is suspended. The 
liquor to be evaporated is fed into these chambers, and runs 
down the annular openings in each of these three legs or ribs, 
and is then distributed by the shields shown on the film tube 
on Fig. 2. The annular space between these shields and the 
heating tube is larger at the top than at the lower end, 
as there is less water to be evaporated as the liquor gets to 
the bottom of the tube. Each film tube in this apparatus is 
fitted with five distributing shields. As the liquor evaporates 
the vapour passes under these distributing shields and 
through the openings under the shields, and up through the 
centre of the film tube to the top vapour chamber, and from 
there to the condenser, the vapour being able to escape under 
the shields and up through the centre of the film tube. The 
Whole evaporating surface of the heating tube is covered 
with the liquor, which does not run down in rivulets. In 
order that the vacuum should be the same at the bottom of 
the tubes as in the top vapour chamber, a large vapour con- 


nection is made on the side of the apparatus from the bottom | 
to the top, as shown in the illustration of the complete | 


apparatus. This also takes away any vapour that might 
arcumuls te at the bottom of the apparatus. 


This system of evaporator is, it is claimed, specially adapted 
| for the rapid concentration of liquors that deteriorate by 





Fig. 2—EV«PORATING TUBE 


being exposed to the high temperatures for any length of 


| time. Mr. Foster is at present makizig an experimental con- 





denser fitted with his’film tube, the results from which we 
hope to be able to give our readers at an early date. 

Mr. Foster is also the patentee of evaporators for the 
recovery of glycerine from soap makers’ spent lyes, and for 
the concentration of caustic liquor. Messrs. Fullerton, 
Hodgart, and Barclay, Ltd., are at present constructing these 
evaporators for both home and colonial soap and alkali works. 
These are fitted with all Mr. Foster’s latest improve- 
ments for extracting out of the apparatus the salt which is 
precipitated during the concentration of the lyes or caustic 
liquor, without in any way interfering with the continuous 
working of the apparatus or admitting any air into it, These 
evaporators are designed on the same lines as his well-known 
triple effet evaporator for the concentration of sugar cane 
juice. 








SUBMARINE EXPLOSION. 





THE accompanying illustration is reproduced from a photo- 
zraph of a very remarkable explosion. A charge of 6000 Ib. 
of gelegnite was sunk in a depth of 20ft. of water and fired 
oy @ battery and a 2}1b. naval gun-cotton primer. The 
charge rested on a bed of hard sand; unfortunately, from the 
aature of the case, no common object is represented from 
which an adequate appreciation of the size of the column of 
water can be gathered. It is estimated that the height 
wttained was 1200ft., or if we may be permitted to compareit 
with a fixed structure, nearly 25 per cent. higher than the 
Eiffel Tower. Measuring from the photograph, this makes 
she girth of the column at its greatest point about 1300ft., 














liameter some 420ft. Supposing a cubic foot of this mass to 
veigh only 10 lb. less than half the weight of a corresponding 
volume of water, the weight of the column would be over 
yne-quarter of a million tons, which perhaps gives one as 
zood an idea as anything of its huge size. 








IRON AND STEEL INSTITUTE. 





TuE following programme of arrangements for the annual meet- 
ing has just been issued :— 

Monday, May 10th.—9.30 p.m., Reception by Sir David and 
—_ Dale, at Royal Institute of Painters in Water Colours, Picca- 

illy. 

Tuesday, May 11th.—9,30 a.m., Meeting of Council at Institu- 
tion of Civil Engineers. 10,30 a.m., general meeting of members. 
[he Council will present their report for the year 1896. The hon. 
treasurer, |Mr. William Whitwell, will present the statement of 
account for 1896. Scrutineers will be appointed for the examina- 
tion of the voting papers. The Bessemer gold medal for 1897 will 
be presented to Sir Frederick A. Abel, Bart., K.C.b. The president- 
elect, Mr. Edward P. Martin, will deliver his inaugural address, 
A selection of papers will be read and discussed. Seven p.m., 
annual dinner of the Institute in the Grand Hall of the Hotel 
Cecil, at which his Highness the Duke of Teck will be the 
ve of the evening. Tickets 10s. 6d. each, not including wine. 
embers may purchase tickets for friends. 

Wednesday, May 12th.—10.30 a.m., general meeting of members 

at the Institution of Civil Engineers ; a selection of papers will be 

read and discussed. The following is a list of papers that are 

expected to be read and discussed :— 

(1) ‘On the Permeability of Steelmaking Crucibles,” by Prof. 

J. O. Arnold and F. K. Knowles. P 

(2) ‘On the Practice of the Combined Open-hearth Process of 

Bertrand and Thiel,” by E. Bertrand. . 

(3) ‘* On the Agricultural Value of Sulphate of Ammonia from 

Blast Furnaces,” by F, J. R. Carulla, 

m has the Specific Heat of Iron,” by Prof. W. N. Hartley, 

(5) On Charging Open-hearth Furnaces by Machinery,” by 

Jeremiah Head. 

| ‘On the ‘Weardale’. Reheating Furnace,” by H. W. 
ollis, 

(7) ‘* On the Effect of Phosphorus on Cold Shortness,” by Baron 

anns Juptner von Jonstorff. 

(8) ‘‘ On the Determination of Hardening and Carbide Carbon,” 

by Baron Hanns Juptner von Jonstorff. 

(9) ‘*On Malleable Cast Iron,” by G. P. Royston. 

(10) ‘* On Carbon Changes connected with Malleable Cast Iron,” 

by G. P. Royston. 

(11) ‘‘On Microscope Accessories for Metallographers,” by J. E. 





Stead, member of Council. . 
(12) ‘*On Central Blast Cupolas,” by T. D, West. 
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DREDGING WITH EXPLOSIVES AT DEVONPORT. 





Ir will be remembered that on 3lst December of last 
year an accident, by which three lives were lost, oc- 
curred at Devonport. Captain J. H. Thomson's, RA., 
report is now to hand, and we reprint it almost in 
extenso, as we believe our readers will find it interesting. 
If the phenomenon happened as suggested in the end of 
the report, a new method of naval warfare becomes at 
once possible. Projectiles will no longer be needed, and 
our coasts may be defended by huge organ pipes, tuned 
to give vibrations harmonious with the sides of the 
enemy. 


The accident occurred in connection with dredging operations, 
which were being carried out by Messrs, W. Hill and Company, of 
Plymouth, under a contract for the Admiralty, the object being to 
improve the entrance to Devonport Harbour. . 

The work was being carried out by blasting the rock under 
water, and removing the débris by means of steam dredgers. For 
this purpose the contractors pode Baa four drilling barges and two 
large dredgers. The operations had been in progress for about 
two years, during which time about 15,000 charges of explosive 
had been fired under water. 

On the day of the accident, the largest of the drilling barges, 
called the Delta, was at work on a part of the Hamoaze termed 
Cremill Shoal. This barge was a rectangular flat-bottomed vessel, 
measuring 95ft. by 34ft. 6in., with a draught of 3ft. 6in., and a 
displacement of about 230 tons. She was in charge of a superin- 
tendent from the contractors’ office, and a foreman in charge of the 
men, the latter having also the duty of firing the charges. The 
method of working is as follows :— 

The barge is fitted with twenty jumper drills, operated by a 
steam engine, and arranged in two rows, 6ft. apart, along a rect- 
angular ‘‘ well” 63ft, by 8ft. 6in. amidships, Each drill works in 
a vertical iron tube, which rests on the face of the rock. By means 
of this arrangement, charge holes, 24in. in diameter, and from 10ft. 
to 15ft. deep, can be drilled in about six or seven hours. As soon 
as the holes are completed, the drills are removed, and the depth 
gauged by means of wooden rods. Meanwhile dynamite charges 
have been prepared in a specially constructed boat moored at some 
distance from the barge. These charges are contained in elongated 
cylinders of thin zinc, which they exactly fit, the top being closed 
by means of plaster of Paris, Each charge is fitted with a low- 
tension electric fuse, having one long insulated wire, and one short 
wire bared for about 12in., to serve as an “earth” return, the 
bared end being wrapped round the long wire. 

As soon as the charge holes are ready a signal is made to the 
charge boat, and the charges are then brought alongside the barge, 
usually by means of a smaller boat, termed the ‘conveyance 
boat,” all explosive not required being returned at once to the 
charge boat, The charges are then inserted in the iron tubes, and 
pushed down into the charge holes with wooden rods, A diver 
then goes below, and as each tube is hauled up, draws through it 
the firing wire and a line attached to the charge, passing these up 
by means of a weighted cord into the well of the barge. The 
diver then pushes in any charges which are not home, and scrapes 
in a little tamping. As soon as he has reported that all the charges 
are in position, the ends of the wires and lines are ‘‘ dipped” to 
the side of the vessel by means of endless cords, and the order is 
then given to heave off the barge. This is done by means of 
winches, the barge being moored by six long cables, three at each 
end. Two of these cables run fore and aft, and the remaining four 
obliquely to either side of the vessel. By manipulating the latter 
the barge is moved sideways away from the charge holes, the firing 
wires, which meanwhile have been connected to two cables, being 
paid out at the same time. The ends of these cables are then 
bared, and the charges fired, by touching these with the end of a 
wire connected with one of the electric lighting mains of the barge, 
the other being connected to the iron tubes in the water. The 
electro-motive force of these mains is 100 volts. 

The method described above was the one employed on the day 
of the accident. Twenty holes had been bored to the depth of 
about 10ft., but, owing to the jumper drills having jammed in two 
of them, only eighteen were charged. The weight of dynamite in 
each hole was on this occasion 6} 1b., making a total of 121} Ib. 
The length of the zinc canisters to contain this charge was 6it. 6in., 
of which the dynamite occupied about 5ft. 9in. The depth of 
water at the spot where the holes were drilled was 25ft. The diver 
examined all the charges after they were placed in position, and 
found everything correct, excepting that one charge bad jammed 
in the hole, and was projecting about 6in. above the surface of the 
rock, This being of no importance, he returned to the surface and 
reported that everything was in order. The barge was then 
heaved off to a distance of 150ft., as measured by the length of 
firing cable paid out, and otherwise confirmed. All being clear, 
the charges were fired by the foreman, standing amidships. It 
was then dark, the time being about seven in the evening, but 
with the aid of the powerful electric lights on board the disturb- 
ance of the water caused by the explosion could beobserved. Two 
or three of the men on board describe this as having been just as 
usual at the spot where the charges were situated, but they state 
that a separate disturbance was noticed close to the vessei’s side, 
from which point spray was thrown up. The exact position of this 
second disturbance was variously estimated at from 10ft. distant to 
close against the vessel’s side. The shock, which was felt by 
those on board, is described by most of them as being no greater 
than usual, but one or two who were standing on the side towards 
the explosion experienced a much more severe shock, and one of 
these was thrown down and rendered insensible by a blow on the 
head. Whether this blow was received in falling, or whether he 
was struck by a flying substance, it is impossible to say. 

The vessel having been raised, I was enabled to make a careful 
examination of the extent of the damage. At about one-third of 
the length of the vessel from the bow, onthe port side, which was 
toward the explosion, the planks have been wrenched off the ribs, 
forming an aperture about 18ft. by 3ft. In addition to this, one 
of the bottom timbers near the side has been displaced down- 
wards, The side planks are of 2hin. deal, and appear from their 
fracture to have been perfectly sound, They were secured to the 
ribs by spike nails. Some of these remain in situ, unbent, having 
been drawn through the planks. The ribs themselves are un- 
damaged. A few deck planks have been slightly displaced, but 
not improbably this was the effect of the strains brought to bear 
in raising the vessel, 

The whole of the damage presented the very remarkable 
appearance of having been caused by a pressure from within, and 
nowhere was there the smallest indication of an external blow. 
This fact led me at once to inquire very closely into the ibility 
of an explosion having occurred within the vessel simultaneously 
with that of the dynamite charges. I came, however, to the con- 
clusion that such could not have been the case, 

It is, therefore, necessary, notwithstanding the appearance of 
the damage, to seek for its cause in some action external to the 
vessel. I have mentioned the evidence given by some of the eye- 
witnesses as to a disturbance of the water close to the vessel’s 
side, This has led several of those present at the accident to 
ascribe it to the explosion of a charge or part of a charge in close 
proximity to the barge. I do not consider that much weight need 
be attached to this appearance of the water, for whatever may 
have been the true cause of the rent in the vessel’s side, the same 


exploded near the vessel, I may say that this is quite at variance 
with the remarkable outward effect exhibited by the damage. It 
has also been suggested that the vessel may have been struck by a 
rock from the explosion. This suggestion must also be dismissed 
as practically impossible at the distance, nor is it in any way 
warranted by the character of the damage. It is, therefore, 
necessary to fall back on the main explosion as the cause of this 
very curious accident. 

Iam satisfied that the distance to which the barge had been 
moved was approximately as stated; that is, about 150ft. Not 
only do witnesses on board speak positively as to this, but the 
distance is farther confirmed by observations of the position where 
the barge foundered, and by a witness on another barge, who 
noticed, from the bearings of the Delta’s lights and those of the 
dredger, that the former had heaved off further than usual. On 
previous occasions, when twenty 5 lb. charges were being fired, 
the distance allowed was 100ft. to 130ft.; but on the night in 
question the charges had been increased to 6#1lb. As, however, 
only eighteen charges were fired, the increase amounts to only 
214 1b. in the total, and this is not sufficient to appreciably affect 
the safe distance. : 

Evidence was given at the inquest of larger amounts of explosive 
having been fired in the) Clyde, without boring, at a distance of 
only 60ft. from the barge, without injury to the latter. In the 
present instance the fact that the charges were embedded in the 
rock, and that the line of least resistance, owing to previous 
blasting, was away from the vessel, would all tend to ensure greater 
safety. Moreover, the results of experiments which have been 
carried out with submarine mines show that the radius of effect of 
charges of even 5001b, of gun-cotton is comparatively small. I 
have, therefore, no hesitation in saying that in the light of all 
previous experience the distance of 150ft. would have been con- 
sidered absolutely safe for the amount of explosive fired. 

In point of fact the accident appears to be absolutely unique. Not 
only is tLe character of the d e to the barge unprecedented in 
submarine explosions, but the distance at which the effect was 
produced is altogether beyond all previous experience. The 
accident must, therefore, be ascribed [to some a abnormal form 
of wave action produced by the explosion, aided, doubtless, by 
the elasticity of the planks of which the vessel’s side was con- 
structed. 

As an example of the kind of action which might have produced 
the result, it will, perhaps, be worth while to indicate the following 
theory:—The explosive was divided into eighteen separate charges, 
and these, though nominally fired simultaneously, might, and prob- 
ably did, produce separate impulses reaching the vessel at slightly 
different times. Under ordinary conditions, this would probably 
tend rather to diminish their effect, but if a succession of these im- 
pulses reached any particular portion of the vessel’s side at intervals 
of time exactly equal to the natural period of the vibration of the 
planks aemaiieen the effect would be to increase the amplitude 
of vibration, by the principle of resonance, If the vibration were 
rendered sufficiently violent, the spikes would be loosened, and in 
avery few vibrations the planks might be torn off altogether in 
the manner iu which they have been in the present instance. The 
action would be analogous to the well-known experiment of oe 
a finger-glass by sounding into it a note exactly tuned to the natura 
vibration of the glass. 

I may add that I do not consider that any blame attaches to any 
person in connection with the accident. I have kad an opportunity 
of reading the rules which Messrs Hill and Co. issue for the 
guidance of their men in carrying out blasting operations, These 
rules are good in themselves, and I have every reason to believe 
that they were strictly adhered to in the present instance. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE was not much animation on ’Change at Birmingham to-day 

(Thursday). Manufacturers stated, however, that sufficient orders 

are placed by home merchants, exporters, and local consumers as 

will enable them to keep the works in regular operation for a con- 
siderable time to come. 

The steel makers have plenty of orders in hand. The Bilston 
Bessemer Steel Works are stated to be full of orders for con- 
structive and builders’ requirements, and the Siemens - Martin 
Works at Brierley Hill have good prospects for the quarter. 
Notwithstanding the American steel billet competition, prices are 
maintained at £4 15s. for Bessemer blooms and billets, and £5 to 
£5 5s. for Siemens billets, Angles and girders are £6 for heavy 
sections, with 15s. extra for light sections. Bars are £6 5s, to 
£6 10s.; and sheets, £7 2s, 6d. and upwards ; best—cold rolled— 
sheets are £10 10s. 

Marked bar makers were unchanged this afternoon at £7 10s., 
but lack of orders are being felt in this branch. Common un- 
marked iron is still quite £6 to £6 5s., but to-day rates were con- 
cluded 23. 6d. to 5s. below the lower quotation. But the chief 
depression exists in the sheet iron trade, which has previously 
represented the larger part of the production of the Black Count 
works, The principal cause of the continued depression in blac 
sheets is the falling off in the export trade in galvanised roofing 
and other sheets; but it is also due to outside competition 
from Wales and Shropshire, where mills previously producing 
tin-plates and bars were, during the spurt at the end of 
1895 and beginning of 1896, when doubles rose to £7 7s. 6d., 
converted into sheets mills, . At present, a shade of im- 
provement in the export demand for galvanised sheets is noted, 
and this always extends to black shests. The latter were 
this afternoon £6s. 7s, 6d. for doubles, with some makers quoting 
£6 12s. 6d. to £6 15s., but certainly the latter price is practically 


—————— 


houses comprised in the syndicate have already lost heavily by the 
speculation, 

Tae engineers are busy, and in the bridge, girder, and boiler 
yards there is a great deal of work to be done. Ironfounders ang 
machinery makers have lately received good orders for gas ang 
water pipes from the Cape, as well as from the home corporations 

The nut and bolt makers of some of the works in West Brom. 
wich and Smethwick are agitating for an advance in wages, amount. 
ing in some cases to 25 per cent, A new and revised wages ligt 
has been prepared, with a view to placing the men on the sama 
level as those in other districts. The operators have requested 
that the advance shall be conceded on and after May 5th. 

There is sensational news connected with the weldless tube 
trade. A number of experts connected with this industry in 
Birmingham have, it is alleged, just left England for America, in 
order to complete a large commercial enterprise on the other side 
of the Atlantic. The eeete has entered into negotiations for 
the purchase of large tube works in Pennsylvania, Pittsburgh, ang 
Toledo, It is proposed to equip them with the most modern 
appliances for making weldless tubes. The continental rights with 
regard to the valuable weldless tubes patents have already, it jg 
stated, been secured, and the establishment of large works in 
America would prevent Europe being flooded with American-madg 
tubes at ruinous prices, The purchase will have a material bearing 
upon the weldless trade, inasmuch as it will further the centralisg. 
tion of the industry. 

By the bursting of a large hydraulic press at the Lion Ammuni. 
tion Works at Witton, near Birmingham, on Tuesday, one of tho 
workmen was so severely injured that he expired while being 
removed to the hospital. The accident took place in the 
‘heading ” shop, where, without the slightest warning, the flange 
of one of the pipes connected with the press flew off, and the 
man, who was standing with his hand on the lever, was struck 
with terrible force by the column of water which shot out of the 
pipe with all the weight of the enormous pressure behind jit, 
Bther men were working at the adjoining presses, but they escaped 
injury. The cause of the pipe bursting is quite a mystery, and a 
similar accident has never before occurred at the works, 

It is believed that a proposition will be shortly made in the 
Birmingham City Council for the municipal acquisition of the 
electric lighting undertaking now in operation in the city. The 
acquisition of the electric lighting plant might have an important 
bearing upon the tramway question in Birmingham, as in many 
places the generation of electricity for illuminating purposes is 
advantageously associated with the production of power for the 
working of electric tramways. 

A correspondent dating from Harrogate sends to a Birmingham 
paper his experience during the past six months with motor cars 
for practical work. He states that he has been using one “since 
the commencement of October, and during all the bad weather, 
During this time I have found it very satisfactory. I have run 
over 66 miles a day for several consecutive days, and in all sorts of 
weather, and on all sorts of roads. The vibration when running 
is less than with a horse and trap, and the speed averaged ten to 
twelve miles on the level, and five to six miles up hill. The cost 
of running is about 4d. per mile for a two-seated car. These 
have 14-horse power motors on the gas-engine principle, using 
petroleum vapour, and give off practically no smell.” 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—Although it can scarcely be said there is any actual 
recovery from the depression which has recently come over the 
iron market, there is, if anything, a more business-like tone gene- 
rally, and here and there a disposition to cover at the low prices at 
which some brands of pig iron can just now be bought. Apart 
from what may really be regarded as outside influences, there has 
been no change in the actual position of trade to cause any feeling 
of discouragement with regard to the future. Throughout the 
principal iron-using industries activity is well-maintained, and 
there has been no falling-off in requirements for consumption, 
either in raw or manufactured material, that can bear any relation 
to the considerable fall in prices that has taken place during the 
last couple of months. Toa large extent this downward move in 
prices has been forced on by speculative operators, who have been 
favoured by a combination of circumstances adversely affecting 
the market ; and to this cause, more than any other, the recent 
retrogressive movement in the market may no doubt be attributed. 

There was a good average attendance on Tuesday’s Manchester 
Iron Market, and the general tone throughout was an improve- 
ment upon the very unsettled and unsatisfactory Change meeting 
of the previous week. Inquiries were stirring more freely, and 
although transactions could only be put through at very low figures 
there was more business doing. Prices in the open market were 
perhaps easier, especially for outside brands of pig iron, in which 
there was some speculative buying over the year at low figures, 
but consumers’ orders were not coming forward in any weight, 
and so far as makers’ quoted rates were concerned, these 
remained mostly altogether out of the market, Lancashire 
makers are still getting on small special sales about 44s. for 
forge, to 46s, for foundry, less 24 at the works, with district 
makers still ry 44s. for forge, to 45s. 6d. for foundry Lincoln- 
shire, and about 48s. 6d. for foundry Derbyshire net, delivered 
Manchester, but booking practically no new business, any orders 
just now given out being chiefly through merchants who are 
sellers at quite 1s, under makers’ prices. Ordinary foundry 
Middlesbrough is readily obtainable at about 47s, 4d., with good 
named special brands quoted by makers about 48s, 4d. to 483. 10d. 
net delivered by rail ‘Meachaner ; in Scotch iron merchants are 
free sellers of Eglinton and Glengarnock at 46s. delivered ports, 
and 48s, 3d. delivered Manchester Docks, with American pig iron 

btainable at about 46s, net at the Manchester Docks, 





off the market, the quotation being too high for business. Lattens 
were quoted £7 to £7 2s, 6d., and singles £6. Galvanised sheets 
of 24 w.g. were £9 10s. to £9 15s, in bundles, f.o.b, Liverpool, with 
some makers asking £9 17s. 6d. Sheets of 27 w.g. in bundles were 
£11 to £11 53, per ton. Sheets of 24 w.g. in skeleton cases were 
£9 17s, 6d. to £10 2s, 6d., f.0.b. Liverpool, with in some cases 
1s. 3d. per ton off. Sheets of 27 w.g. in skeleton cases were 
£11 7s. 6d. to £11 12s, 6d. Sheets of 24 w.g. in felt-lined cases 
were £10 12s, 6d. to £10 15s, and £10 17s. 6d. to £11, according 
to whether extra peered charge is 22s. 6d, or 25s. per ton, 
Sheets of 27 w.g. in felt-lined cases were £12 23, 6d. to £12 5s, and 
£12 7s, 6d. to £12 10s. extra, according to the process. Spelter 
for use by the galvanisers was in slow demand at £17 15s. per ton. 
Tube strip was £5 12s. 6d. to £5 15s.; hoop iron, £6 10s.; angles, 
£6 to £6 5s.; nail rod, £6 10s. to £6 15s.; and stamping sheets, 
£9 10s. to £10. 

Pig iron was quiet, but pig iron stocks are much lighter than 
usual, and prices are upheld, Foundry pigs were exceptionally 
firm. Midland and Staffordshire smelters assert that the quarter- 
day bookings exceeded their expectations. Cold blast was 90s.; 
Staffordshire all mine, 52s. 6d. to 55s.; part mine, 45s. to 47s, 6d.; 
and cinder sorts, 38s, to 39s.; and these rates were strictly adhered 
to. N pa ea forge was 42s, to 433.; Derbyshire and 
North Staffordshire, 44s, to 45s.; and Lincolnshire, 45s, Foundry 
pigs were 45s. to 45s, 6d. for Northamptonshires, and 46s, to 
463. 6d, for Derbyshires, 

Pig iron makers here receive with much interest the statement 
that the pig iron syndicate in Germany, which comprises some of 
the largest of the German makers, and represents a capital of 
50,000,000 of marks—about £2,500,000— has now definitely 
abandoned all idea of making an attempt to raise prices, Many 





cause would undoubtedly have been sufficient to create a - 
able disturbance of the water, and to throw up spray at the 
moment when the planks were torn off, and when the air began to 
rush out, ; 

In regard to the suggestion that a charge may have been 





reasons are oa ed for this; but it is said that the continued 
stagnation in the iron and steel trades, and the American and 
Canadian tariff legislation, would seriously militate against even 
the partial success of any such attempt. The majority of the 





In the finished iron trade makers are for the most part fairly 
well engaged with specifications on account of contracts, and for 
bars local forge proprietors do not quote under £5 17s, 6d. delivered 
in this district; but this figure, although 2s, 6d. under their 
nominal list, does not tempt buyers, as merchants are offering 
freely at £5 16s.; North Staffordshire qualities are still quoted by 
makers £6 2s, 6d. to £6 5s. dellvered here, Sheets are in very 
slow demand at low figures, and scarcely average more than <7 to 
£7 2s, 6d. ; in hoops there is also little or no business of any weight 
stirring, but prices are unchanged at the Assotiation list rates of 
£6 10s, for random to £6 15s. for epecial cut lengths, delivered 
Manchester district, and 2s, 6d. less for shipment. s 

The condition of the steel trade is much as last reported, busi- 
ness being anything but brisk, with a continued weak tone as 
regards prices. Hematites scarcely average more than 58s, 6d. to 
59s., less 2, for ordinary foundry qualities ; local steel billets 
remain at about £4 10s. net, and bars £6 2s, 6d. to £6 5s, with 
steel boiler plates to be bought at £6 5s, to £6 7s. 6d., delivered 
in this district, 

Although there have been various rumours during the past week 
of the probability of some step being taken which would tend to 
bring about a settlement of the wages dispute in the Oldham 
district, the position with regard to this matter remains prac- 
tically unchanged, and from what I hear the leading firm in the 
district, employing the bulk of the men who are out on strike, is 
taking a very determined stand against any giving way to the 
demands which have been put forward by the trades union 
a : 

he dispute in the Oldham district, of course, mainly affects 
the machine-making section of the engineering trade, some de- 
partments of which, as previously intimated, have recently been 
experiencing a decided slackening off in the weight of new work 
coming forward. Other branches of engineering continue in much 
the same satisfactory position that I have reported for a con- 
siderable time past, all the leading departments, such as machine 
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tool making, stationary engine building, both in the light and 
heavy sections, boiler making, and locomotive building, being.all 
kept fully engaged, the principal establishments, as a rule, having 
work in hand that will carry them forward a considerable time 
ahead. Some sort of a preliminary arrangement has been come to 
by one firm with a section of the men, but this is dependent upon 
certain contingencies ; it may ny lead to some partial settle- 
ment, but even this is doubtful, and it only affects a very small 
proportion of the men at present, 
[ have during the week visited the works of Messrs, Hulse and 
Co., Salford, and if they can be taken as at all representing the 
eneral position of the principal machine-tool makers throughout 
this district, there is certainly no likelihood of complaints as to 
any slackness of trade being heard, at any rate during the re- 
mainder of the present year, In every branch of their works 
Messrs. Hulse were full of orders, some going out, others in 
rogress, and others being set in hand. At the time of my visit they 
ad just completed for a shipbuilding yard in the North of 
England a large combined horizontal and vertical planing machine, 
capable of planing 20ft. horizontally, 16ft. vertically, and 2ft. 6in. 
transversely, the machine throughout being entirely self-contained. 
The base-plate for carrying the work stands forward some 8ft., 
and is very massive, being 2ft, in depth. The cross slides are 
strongly framed together and supported upon three uprights, 
which are in turn firmly bolted to the base plate. The feed 
motions, both horizontal and vertical, are graduated from one- 
sixteenth to fin. I may add that the machine in its general 
construction is of a type of which the firm have made a 
great many for marine engineering shops, but eeveral important 
new features have been introduced, the details of which it will be 
interesting to give when they can be accompanied by an illustra- 
tion. They were also just sending away to Japan a large planin 
machine, with screw traverse table, and four tool boxes for arsena 
work, and a large duplex face lathe for the same purpose, also for 
the Japanese Government. Amongst other work in the shop were 
several complete plants for dealing with various portions of 
Belleville boilers and economisers, and quite a number of the Hulse 
patent twin-screw lathes, four of these being of exceptionally large 
dimensions, one, for dealing with heavy steel forgings for ordnance 
and marine work, being little short of 100ft. in length, and when 
completed will weigh about 150 tons, They have also in hand a 
large number of milling machines, mostly of their patent vertical 
type, now so well known, and also of the planing machine type, 
one specially large machine, with two vertical spindles and cross 
slides, being capable of dealing with any lengths up to l0ft., and 
widths up to 6ft. In tools for railway work I noticed a special 
duplex railway wheel-turning lathe, for turning two wheels at a 
time, up to 6ft. in diameter, and their axles, which was being sent 
out to South America. In this machine al] the feed motions 
are to be self-contained, and single and double- geared, with 
double swivel and slides to rest. Messrs. Hulse had also in 
progress a large locomotive frame drilling and slotting machine, for 
one of the Scotch builders. This machine is to be upwards of 40ft. in 
length, and to have four headstocks, each fitted with drill, spindle, 
and slotting head, Amongst other tools were a number of lathes 
with 10in. to 14in. height of centres, specially arranged for taper- 
ing, turning, and boring work ; a plete set of b tools 
for a large new mill now being erected in India, and two large 
milling machines on the planing-machine type, with horizontal 
spindles, for marine work, similar to what the firm have previously 
made for locomotive builders, There were also orders in hand for 
New Zealand, Burmah, and other parts of the world. 

Messrs. De Bergue and Co., of Manchester, are making another 
of their large multiple punching machines for punching pontoon 
plates, This machine will be of the same type as the one supplied 
some time back to Messrs. Swan and Hunter, of which an illus- 
trated description has already been given in THE ENGINEER, and 
is to be used for punching the plates in the largest floating dock 
ever made, weighing something like 12,000 tons, and for which 
Messrs, Stevenson and Co., of Newcastle, have received the order. 
Messrs. De Bergue are also very busy on orders for their pneu- 
matic riveters, for which there is at present an exceptionally 
large demand, and other departments of their works are kept fully 





going. 

In the coal trade a fairly steady tone is reported generally, most 
of the principal collieries being kept on full time. To a consider- 
able extent the present activity is due to orders which have 
accumulated during the recent holiday stoppages of the pits, which 
have scarcely yet been cleared off, and to the inclement weather 
which up to the last few days has kept up an extra demand upon 
the better qualities of round coal suitable for domestic purposes, 
The house-fire coal trade is, however, now beginning to show signs 
of falling off, which is compelling collieries here and there to go on 
to about four days per week, and short time will no doubt become 
more general as the season advances, Prices for house coal are 
still being fairly well maintained at late rates, and although 
perhaps in odd cases there is some easing down where new orders 
are becoming rather scare, the general quotations remain un- 
changed, on the basis of 10s. to 10s. 6d. for best Wigan Arley ; 
88. to 8s, 6d. for Pemberton 4ft. and seconds Arley ; and about 
6s, to 7s, for common house coal at the pitmouth. With regard 
to the lower qualities for steam, forge, ona general manufacturing 
purposes, the position remains very much as last reported ; 
requirements are necessarily fairly large, with the general 
activity in the coal-using industries, but supplies are plentiful 
and prices are kept low, 5s. 9d. to 6s. 3d. being about average 
figures for steam and forge coal, at the pitmouth. No business of 
sufficient importance has yet been put through in gas coal and 
locomotive fuel to establish contract prices for the season, but, as 
previously stated, coalowners are in most cases endeavouring to 
get advances of about 6d. over the rates obtained last year. 
Engine fuel is in brisk request, the present exceptional activity in 
the chemical trade bringing large requirements upon the market 
for various descriptions of slack, and with supplies by no means 
excessive, prices are decidedly hardening, advances of 3d. per ton 
being in many quarters talked about, but as yet these have 
scarcely been obtained, and at the pitmouth common slack still 
averages about 3s, to 3s, 6d., and better qualities 4s, 3d, to 4s, 9d. 
For shipment a fair business is reported, with good qualities of 
steam coal, delivered Mersy sr fetching 7s. 6d. to 7s. 94. per ton. 

rrow.—The market for West Coast pig iron is without change, 
and makers continue to show much firmness, and are quoting their 
qualities of Bessemer iron at 50s, to 51s. per ton net f.o.b., 
although warrant transactions are at the easier rates of 46s. 9d. 
het cash sellers, 46s. 84d. buyers. Transactions in warrant iron 
have been fairly well maintained, and stocks have been reduced 
during the week by 6695 tons, making the reduction since the 
beginning of the year 26,700 tons, and leaving stocks still in hand 
at 269,186 tons, Makers are well sold forward, and are keeping 
37 furnaces in blast, as compared with 39 in the corresponding 
week of last year. 
. Iron ore is in large consumption, and business in native qualities 
1s steadily maintained, Prices show no variation, and are quoted 
at from 10s. to 11s, per ton netat mines, with best picked qualities 
at 14s,; Spanish ore is in good demand, and is quoted at 14s, 6d. 
per ton net at West Coast ports. 

teelmakers are very fully employed, and contracts are offeri 

for large future deliveries of steel rails and shipbuilding material. 
Heavy rails are quoted at £4 12s, 6d. net f.0.b, Light and colliery 
sections are in moderate demand. Heavy ship-plates are in good 
general demand, but local shipyards are not at present sending 
out many new orders, Other branches of the steel trade are busy. 

Shipbuilders and marine engineers are on the lookout for new 
orders, but not many are offering at present, and the work in hand 
eretaally approaching towards leti The chief work 
oing at present is for the Admiralty. Commercial work is scarce. 








- The damaged Great Western steamer Ibex is coming to: Barrow 


in shortly to be tripled. 


for ni ——— and ene of the Clan Line boats is expected 
. iP 
Messrs, Vickers, Son, and Co,, of Sheffield, who have pro- 








visionally acquired the works of the Naval Construction and Arma- 
ments Company, have applied to Board of Trade for permission to 
put down a battery for heavy gun practice at Newbiggin, Esk- 
meals, on the Cumberland coast. They have bought the necessary 
land from Lord Muncaster, and intend to finish guns at Barrow, 
which are built up in their first stages at Sheffield. It is their 
intention to construct ships of war at Barrow and utilise their own 
make of armour plates and ordnance in fitting up and equipping 
warships at Barrow. The new departure is very promising for the 
future of Barrow. 

The coal trade is still quiet and prices remain low. Coke is in 
steady request and prices are firm at late rates, 

Shipping is much more briekly employed, especially in exports 
of pig iron from West Coast ports. The exports during last week 
were 15,453 tons of pig iron and 8662 tons of steel, as compared 
with 2820 tons of pig iron and 7415 tons of steel in the correspond- 
ing period of last year, an increase of 12,633 tons of pig iron and 
1247 tons of steel. The total shipments for the year, so far, have 
reached 137,150 tons and of steel 142,969 tons, as compared with 
99,481 tons of pig iron and 138,664 tons of steel in the correspond- 
ing period of last year, an increase of 37,669 tons of pig iron and 
4305 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE stoppage during Easter week caused a considerable decrease 
in the output in the South Yorkshire and North Derbyshire 
coalfield. Little change is reported since the pits resumed opera- 
tions, but a very fair business is doing in nearly all descriptions of 
fuel. An average tonnage is being sent to London and the South, 
Values rule low, owing to the keen competition of sea-borne fuel. 
The trade done with the Eastern Counties and adjacent markets 
leaves little room for complaint. Local consumers, who have urged 
that they pay too much for house coal, considering their nearness 
to the source of supply, are obtaining at present some slight con- 
cession owing to the keen competition for orders amongst coal 
merchants, Several agents have reduced their quotations about 
3d. per ton. Quotations are now ruling about as follows :—Best 
Silkstones, 8s, 6d. to 9s, 7 qualities, 7s. 6d. to 7s. 9d. 
= ton ; Barnsley ‘‘softe” in g demand at from 7s. 6d. to 

s. 9d.; inferior samples, 7s. to 7s. 3d. per ton. Proprietors of 
thin seam collieries are in several quarters having a hard struggle 
to keep going, and prices remain most unprofitable. 

Good reports are received from all directions as to the condition 
of the steam coal trade. Local owners who forward the Barnsley 
9ft. seam of coal are doing an excellent business with Hull, both by 
rail and water. A large tonnage of fuel is now being sent coast- 
wise from Hull to the metropolis. Grimsby is taking an average 
weight of steam coal, and the railway companies and other large 
consumers who are supplied under contract are making somewhat 
heavier demands than usual. Values range from 7s. 3d. to 7s, 6d. 
for the best qualities of steam coal ; secondary sorts, 6s. 9d. to 7s. 
per ton. Gas coal is in fair request, the majority of the tonnage 
going abroad. Prices are unchanged. Good screened slack, 3s., 
and 3s, 3d. per ton; ordinary coke, 2s. 3d. to 2s, 6s.; smudge, 1s. 9d. 
atthe pits, The business transacted in coke continues as e as 
ever. The output is easily disposed of in Derbyshire and North 
Lincolnshire, for use in iron smelting. Values are firm, and best 
qualities realise 11s, 6d. to 12s,, while ordinary sorts make 9s. 6d. 
to 10s. per ton. 

The iron and steel trades remain as reported last week. In all 
grades of steel there is an excellent business being done, both on 
home and foreign account. The call for crucible and special steels 
for tools and similar purposes has been exceptionally good of late, 
and is still maintained, 

During the past few days orders have been placed with the 
Sheffield firms for portions of the barbette armour for her 
Majesty’s first-class battleships, Albion, Canopus, Glory, Goliath, 
and Ocean, amounting altogether to about 500 tons. The case- 
mate armour for these battleships has also been ordered from the 
Sheffield firms, each ship carrying about 220 tons. 

An order for 10,000 tons of steel rails uired for the building 
of the Mexico, Cuernavaca, and Pacific ‘Railway, has just been 
laced with Messrs. Charles Cammell and Co., Limited, Cyclo; 
orks, Sheffield. The rails are to be 70 lb. section, and will 
rolled, as usual with export orders, at the Company’s Workington 

establishment. 

Messrs, Vickers, Sons, and Co., Limited, of the river Don Works, 
Sheffield, are negotiating for a site on the Cumberland coast for 
the purpose of constructing an artillery range and carrying out the 
testing of heavy ordnance. The firm are taking this step in view of 
their intention to begin the production of guns and ordnance of 
all kinds at Barrow, where, it will be remembered, they acquired 
the shipbuilding works belonging to the Naval Construction and 
Armaments Company. Ravenglass, or the neighbourhood, has 
been named as a likely site. A position near Barrow, it is said, 
— not be obtained on account of the high prices asked for the 
land. 

The Sheffield edge-tool forgers and strikers having been refused 
the advance of 10 percent. in wages which they recently requested 
have decided to make a general revision of their price lists, and 
when this work has been completed, to submit the revised list to 
their employers for consideration. Considerable complaint is heard 
at present of the way in which the craftsmen are working. Manu- 
facturers say they cannot get adequate work out of hand to meet 
their trade requirements, 

The directors of the Parkgate Iron and Steel Company, Limited, 
have decided to recommend the payment of a further dividend of 
£3 per share, making for the year £4 10s. per share, or 6 per 
cent. 

Sheffield electro-platers, who have found cheap silver unfavour- 
ably affecting the demand for plated goods, are not likely to be 
relieved by another drop in the value of the sterling metal. For 
three years the quotations have fluctuated no more than 2d. per 
ounce, It was believed that the lowest figure had at last been 
reached, but a further fall of 14d. per ounce has taken place, 
The quotation this week is 2s, 44d., as compared with 2s, ya in 
April of 1896. From 1869 to 1872 silver was quoted at 5s. per 
ounce, the fluctuations never exceeding 1d. The present 
value, which is attributed to a report that the Japanese Govern- 
ment intends establishing a gold standard in lieu of silver, is 
within 1}d. of the “record” price of 1894, when silver was at 
2s, 3d. per ounce. 

Several Sheffield firms are represented at the Brussels Inter- 
national Exhibition. Messrs, Grayson, Lowood, and Co., Ltd., 
Sheffield, Deepcar, and Middlesbrough, have a reverberatory fur- 
nace built of their silica brick, ie as is used in the Siemens- 
Martin steel process. Messrs. Walker and Hall, Electro Works, 
Howard-street, Sheffield, silversmiths and cutlers, have silver 
gates through which their display of silver ware is reached—a 
very beautiful exhibit. The Hardy Patent Company have a fine 
collection of miners’ tools and mining appliances for coal getting 
and other purposes. 

Mr. Richard Chrimes, one of the founders of the widely- 
known firm of Messrs. Guest and Chrimes, brass manufacturers, 
Rotherham, died on the 27th inst., at his residence, Moor- 
gate Grange, Rotherham. Mr. Chrimes, who was seventy-eight 
years of age, was a most pee ag and successful business man 
and was highly respected in the district. Amongst the principal 
improvements effected at his establishment was the production of 
the screw-down pressure water-tap, which was greatly valued by 
all concerned in water undertakings. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
On the whole: business this week shows better features than 
could’ be reported last week, for though the:pig iron market is as 











flat and unsatisfactory as ever, there is some improvement notice- 
able in the finished iron and steel industries, and there is reason 
to believe that that will bring some briskness into the demand 
for pig iron. There is nothing to account for the unfavourable 
condition of the pig iron market but the war in the East and the 
threatening state of political matters in connection with South 
Africa, Statistics are in all respects encouraging—exports are 
large, home consumption is heavy and increasing, stocks are 
rapidly decreasing, and nearly all qualities of pig iron are scarce, 
while the output is not being increased. A'l these good features, 
however, are counteracted by the political disquiet; consumers 
dare not buy for forward delivery, and speculators hold aloof, or 
where they do hold iron they are anxious to sell it, so that at 
— there are more sellers than buyers, at least among second- 

ands, and this is weakening prices. Consumers confine their 
operations to hand-to-mouth supplies, and business is slack at a 
time of the year when there should be considerable activity, while 
the tendency of prices is downwards. The price of Cleveland pi; 
iron warrants is now the lowest that has been taken this year, an 
is 3s. 64d. per ton below the best, 41s. 84d., which was quoted on 
January 13th. Such a poor price as that of this week has not been 
known since last September, and all the fall has gone on in the 
face of active trade, heavy deliveries, and decreasing stocks. 

There is no doubt that stocks of pig iron are being reduced very 
materially, how much it is rece l to say, in the absence of any 
record from the makers themselves; but taking the stock of 
Cleveland iron in Connal’s warrant stores alone, there has this 
month been a decrease of no less than 19,052 tons, the quantity 
held on Wednesday night being 148,300 tons. The ironmasters 
will now regret most acutely the discontinuance of the publication 
of their monthly returns, for if they had been issued at present 
they would have done much to strengthen the position of the 
sellers. It is well known that the members of the Association 
with only two exceptions were favourable to the continuance of 
the issue of the statistics, which had been regularly published for 
thirty years or more, but as the two firms refused to give their 
figures the issue had to be stopped, as incomplete returns would 
not be of much use, There is some idea that the publication of 
the returns may before long be resumed, though as yet the 
objecting firms are still of the same mind as they were in 
September last. 

Pig iron exports from the Cleveland district this month are good 
—they are above those of any previous April—but fall short of the 
extraordinary figures of last month, having reached up to Wednes- 
day night 104,573 tons, as compared with 115,444 tons last month, 
and 96.116 tons in April, 1896, to 28th. The decrease is in the 
quantity sent to the Continent, as consumers were last month laying 
in stocks freely. To Scotland the deliveries have been maintained, 
which is rather surprising, when the small difference between 
Scotch and Cleveland iron is considered. Cleveland iron was only 
4s, 8d. per ton cheaper at works than Scotch last month and early 
this month, but now the difference is 5s. 4d. 

As far as Cleveland pig iron is concerned the demand is chiefly 
for — brands, and not for ordi G.M.B., and as the 
brands required are not found—except in small quantities—in 
second-hands, the buyers have to go direct to the makers, who 
realise for them considerably more than will be given for warrants. 
The general price for No. 3 with makers has not been less than 40s, 
for prompt f.o.b. delivery, but merchants have been selling ordinary 
GLB. at 39s., but even that they have not readily obtained, as 
warrants have fallen to 38s, Such a low figure will not be taken for 
the lower qualities of Cleveland pig iron; in fact, 40s, has to be paid 
for No. 4 Sentry, grey forge, mottled, and white ; and as the com- 
petition of second-hands does not come in, makers can hold their 
own, for consumers must come to them for supplies. Undoubtedly 
these lower qualities are exceedingly scarce, and very little is 
being made. 

The demand for hematite pig iron is poor, but the improvement 
in the local steel trade will increase this. The best price obtained 
for East Coast hematite pig iron warrants this year has been 
50s. 8d.—in January—and the figure now is 3s. 4d. per ton below 
this. Makers have had to reduce their quotations for mixed 
numbers from 52s, to 49s., and merchants will now supply at 
48s, 6d., warrants being at 47s. 4d. The cost of production has 
been brought down recently about 3s. per ton, for Rubio ore has 
fallen from 15s. 6d. to 14s., but the price threatens to go up again, 
as freights are advancing, so many steamers having been taken 
out of the ore trade for the Baltic. The stock of hematite pig iron 
in Connal’s warrant stores on Wednesday night was 81,381 tons, or 
14,630 tons decrease this month. 

Business is brisker in the finished iron and steel industries, and 
in several trades allied thereto, including the shipbuilding and 
engineering, and as prospects are more encouraging there is an 
upward tendency in prices. More especially is this so in rails and 
bars, and some of the engineers say they are —— securing 
higher prices than they could obtain during the first quarter of 
the year. The bar trade is good, and has not lost any ground, but 
prices are the highest that have ruled this year, and are not likely 
to be less, because most of the producers can get all the work they 
care to take. The price of common iron bars is £5 5s.; and of 
best bars £5 15s., both less 24 per cent. and f.o.t. Heavy ship- 
ments of rails are being made, and there are now loading in the 
Tees large steamers for Chittagong, Bombay, Alexandria, Monte 
Video, and Japan. More is being done with South America in 
railway material than has been experienced since 1890, and it is 
satisfactory to see considerable shipments of manufactured iron 
and steel to Philadelphia. The plate and angle trades show a 
little more life, and the prices are steady; iron ship-plates are at 
£5 2s, 6d., and steel ship-plates at £5 5s,, while iron angles are at 
£5; and steel angles at £5 2s. 6d. less mo cent, f.c.t. Heavy 
steel rails are at £4 10s. net at works, ithin the next few days 
the Bowesfield Works at Stockton-on-Tees will be re-opened, and 
will manufacture steel sheets of ten to thirty-one gauge. The 
works have been idle for several years, and previous to closing were 
occupied in the production of iron plates. Recently they have 
been remodelled and converted into steelworks, lronfounders 
find business rather quiet. 

A fair number of shipbuilding orders have been placed in this 
district since the holidays ; among them Messrs. Wigham Richard- 
son and Co., of Low Walker, have secured the contract to build a 
1300-ton steamer for the Cork Steamship Company, and Messrs. 
R. Thompson and Sons, of Sunderland, one for a steel steamer of 
5100 tons deadweight for Messrs. H. Evans and Co., of Liverpool ; 
Messrs. Furness, Withy, and Co., of Hartlepool, have secured the 
order to construct a steamer 550ft. long, and 11,500 tons capacity, 
for the Wilson, Furness, and Leyland line. This will be the largest 
vessel ever built at the Hartlepools. The yard of Messrs. R, 
Irvine and Sons, at West Hartlepool, which has been idle for six 
months, is about to be re-started. 

The death is reported of Mr. Hugh McColl, who for seventeen 
years had been manager for Messrs. S. P. Austin and Sons, 
shipbuilders, Sunderland. He was well known in shipbuilding and 
engineering circles, and held office as arbitrator for the Nortb-East 
Coast Shipbuilders’ and Engineers’ Consolidation Board. The 
death is announced of Mr. Cuthbert Potts, of Sunderland, one 
of the best-known consulting engineers in the North of England. 

The steam coal trade is showing considerable improvement, there 
being a heavy demand for the Baltic, as is usually the case at this 
time of the year. The price of best steam coal has been advanced 
to 8s. 6d. f.0.b,, and some sellers are realising 8s. 9d., which is 1s. 
advance on the figure that was general in the early weeks of the 

ear. Gas and house coals are naturally in poor request, but that 
is what may be expected at this time of the year. The coke trade 
shows considerable improvement, increased shipments being 
reported, especially to Germany, and the tendency of prices is 
upwards, though as yet the average rate given for coke delivered 
at the Cleveland furnaces does not exceed 13s. 3d. per ton. The 
Hartlepool Port and Harbour Commissioners, who last year 
decided to reduce for a year the dues for steamers entering the 
port for bunkering, have found the arrangement answer so well 
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that they have resolved to continue it. A considerable increase in 


business has resulted. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 

THE markets have been adversely affected this week not merely 
on account of the war, but owing to statements put in circulation 
with reference to the alleged strained relations between the 
Colonial-office and the Transvaal Republic. Private communica- 
tions seem to bear out the statement that a military force is 
about to be sent to South Africa. The possibility of a rupture 
there, or even of the prolongation of the present unsatisfactory 
state of affairs in the Banat is looked upon as very unfortunate 
from a traders’ point of view. For several years the Transvaal had 
been developing a rapidly increasing trade in mining and other 
machinery and appliances, and the fear now is that this business, 
already greatly curtailed, may be still further reduced. 

A very depressed feeling pervaded the pig iron warrant market, 
especially in ;the early part of the st The ‘‘ bears,” so to 
speak, had it all their own way, there being a still further decline 
in prices, A notable feature of the market was that there was 
scarcely any inquiry whatever for warrants for future delivery. 
This indifference on the part of buyers is attributed to the feeling 
that the lowest range of prices has not yet been reached. There 
is also some apprehension that the values of manufactured 
goods will give way, and fearing this, {makers are not dis- 
posed to purchase more of the raw material than is absolutely 
necessary at present. A mcderate business took place in Glasgow 
market in Scotch warrants from 43s. 94d. to 43s. 6d. cash, and 
433. 11d. to 483. 8d. one month. Cleveland warrants were much 
neglected, a small business being done at 383. 6d., and 38s. 54d. 
cash, and 38s, 5d. to 383. 44d. one month. Cumberland hematite 
sold from 46s. 1144. to 46s. 84d. casb, and at 47s. 14d. one month, 
and Middlesbrough hematite from 47s, 6d. to 47s. 44d. cash. 

The values of Scotch makers’ pig iron are generally 34. to 64. 
per ton lower. Monkland and Govan, Nos. 1 are quoted f.o.b, at 
Glasgow, 44s. 9d.; Nos. 3, 44s.; Wishaw and Carnbroe, Nos. 1, 
45s.; Nos. 3, 44s. 3d.; Clyde, No. 1, 50s.; No. 3, 47s.; Gartsherrie, 
No. 1, 51s.; No. 3, 47s. 6d.; Calder and Summerlee, Nos. 1, 51s.; 
Nos. 3, 48s.; Coltness, No. 1, 51s. 6d.; Nos. 3, 47s. 9d.; Glen- 
garnock, at Ardrossan No. 1, 49s. 6d.; No. 3, 44s. 6d.; Eglinton, 
at Ardrossan or Troon, No 1, 46s. 9d.; No. 3, 44s, 9d.; Dal- 
mellington, at Ayr, No. 1, 46s. 3d.; No. 3, 44s. 3d.; Shotts, at 
Leith, No. 1, 51s.; No. 3, 49s.; Carron, at Grangemouth, No. 1 
5ls. 6d.; No. 3, 48s. 6d. 

There are in Scotland at present 39 furnaces producing hematite 
iron, 36 ordinary, and 6 basic, the total of 81 comparing with the 
same number at this time last year. The stock of pig iron in 
Glasgow warrant stores showed a reduction of 600 tons in the past 


week, notwithstanding that the shipments were small. In addi- 
tion to this there is a marked increase in the imports of pig iron 
into Scotland from the North-East Coast of England, so that the 


Seer of the Scotch users of raw iron are thus shown to 
e large. 

The shipments of pig iron from Scottish ports in the past week 
were only 4195 tons, compared with 6962 in the same week of 186. 
There was despatched to Germany 1200 tons, Australia 355, South 
America 15, India 143, France 110, Holland 40, Belgium 45, Spain 
and Portugal 60, China and Japan 89, other countries 50, the 
coastwise shipments being 2088, against 4575 in the correspondi 
week of last year. The imports of Cleveland pigs into Scotlan 
in the past week were larger than of late, amounting to 12,490 
tons, which is 5150 tons more than in the same week of 1896. 

Scotch-made hematite pig iron continues to be sold in large 
quantities direct to the consumers, without coming into the open 
market. Its nominal price is 52s. per ton delivered at the steel- 
works, but it is understood that it can now be had below that 
figure, owing to the recent decline in English hematites, which 
keenly compete with it for the Scotch trade. 

There is little change in the position of the finished iron and steel 
departments. A moderate business is being done in malleable 
iron ; but it is not at all times possible to obtain full prices. The 
steelworks continue well employed, and a few more contracts have 
been in the market; but the shipbuilding prospects are less 
encouraging, sothatsteelmakers will have to reckon on the possibility 
of having, before long, to encounter a time of dull trade. This 
can only be averted by a revival in the shipping trade. 

The Scottish coa! shipments were very good in the past week ; 
the largest, indeed, in any week since the year began. They 
reached 177,064 tons, compared with 163,380 tons in the preceding 
week, and 149,777 tons in the corresponding week of last year. 
The better qualities of ell coal are firmer ; but otherwise there is 
no change in the tone of the market. Household and manufactur- 
ing qualities of coals are each in active request ; but supplies are 
fully equal to all requirements. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

IN a personal visit to the site of Old Plymouth works a day or 
two ago I had another proof afforded of the care shown by the old 
ironmasters in fixing upon asite for their furnaces. The desire was 
to erect a furnace against rising ground, so as to get access to the fur- 
nace top easily from the back, and to be as near a seam of coal as 
possible, At Plymouth a level has just been opened out on the 
very site of one of the furnaces. Lately, in making extensions at 
Cyfarthfa, a seam of coal was struck close by the mills, and at 
Old Penydarran, once associated with a London alderman— 
Alderman Thompson—coal was found at the rear of the furnaces. 

Thear that it is intended by the Midland Railway to relay the 
whole of their system with a heavy steel rail, 100 lb. to the yard, 
each rail to be 36ft. instead of 30ft. The well-known rail of the 
Severn tunnel was 130 1b, to the yard. This was turned out at 
Dowlais, and, like the Metropolitan rail, has vindicated the wisdom 
of heavy rails where traffic is heavy and great. 

Last week a good cargo of steel rails left Cardiff for Vera Cruz, 
but the import of iron and steel has been also heavy, and indicates 
the keenness of the competition prevailing, although all the Welsh 
works are well booked forward. I note a few items in proof of 
the rivalry :—Last week 4803 steel bars came into Swansea from 
Philadelphia, and 4726 tons pig iron, while to various quarters 
came 2460 tons of pig from Barrow. : 

. The consignments of ore during the week have been. very 
numerous to Dowlais, Cyfarthfa, Blaenavon, La Société Com- 
merciale, and the Patent Nut and Bolt Company. . 

: On ’Change, Swansea, this week it was reported that pig iron 
warrant prices had receded again a little to the extent of 34. per 
ton, and Middlesbrough and hematite in equal ratio. This droop 
in price is still regarded as anomalous, considering that there is no 
falling off in orders in the finished iron and steel business. Mid- 
week the quotations were as follows :—Glasgow warrants, 433. 8d. 
to 433. 954., cash buyers; Middlesbrough, No. 3, 383. 6d. to 
383. 64d.; hematite, 47s. 5d. Other quotations were: Welsh bars, 
£5 17s, 6d. to £6 ; angles at usual extras, Sheet iron, £6 5s. to 
£6 10s.; steel sheets, £6 10s, to £6123. 6d. Bessemer steel: bars, 
£4 5s,; Siemens, £4 7s, 6d. to £410s. Steel rails: heavysections, 
£4 10s, to £4 12s. 6d.; light, £5 7s. 6d. to £5 12s, 6d. Tin-plates: 
Bessemer steel cokes, 9s, 9d. to 10s.; Siemens, 10s. to 10s, 3d.; 
ternes, per double box, 28 by 20, 193., 20s., to 20s, 9d.; best char- 
coal, 12s. to 123, 6d.; wasters, 6d. to 1s, less than primes. Block 
tin, £59 18s, 9d. to £60. 

Iron ore is reported at about 6d. per ton less, consequent upon 
a falling off in demand, and the reduction of freights from Bilbao 
and other foreign ports, 

Holiday influences are still lingering amongst the industries, 


and in some quarters labour questions are croppingup. There was 
a fear last week that the whole of the Foxhole works, in the 
Swansea valley, would come to a stop owing to a dispute with the 
engine drivers about back pay, but, fortunately, common-sense 
views prevailed. The Albion Works, Briton Ferry, had a lessened 
make of steel bars last week. In some quarters there is a good 
deal of activity. The Millbrook steel and engineering works are 
fully employed. Wrights and Butlers are very busy, and full time 
is doing at the Mannesmann tube works. 

A healtier tone has characterised the coal trade since the holidays 
ended, and though a little irregular working is to he noticed 
amongst some of the younger men, yet these are ngewe | falling 
in, and improved demand will be likely to bring this about sooner 
than in ordinary cases. 

Welsh coalowners have been fortunate again in securing some 
large contracts. One of 50,000 tons steam coal for the Italian 
Navy has gone to Gueret and Co.; price 17s. 7d., c.if., delivery 
Spezzia and Tarrant. I also learn that the British Admiralty con- 
tracts for the supply of about 200,000 tons of colliery screened 
steam coal have ond secured by the following :—Albion Steam 
Coal Company, 10,000 tons ; Crawshay Bros., 15,000 tons ; Hill’s 
Plymouth Company, 30,000 tons; Cambrian Coal Company (Mr. 
D. A. Thomas, M.P.), 15,000 tons; Dowlais Iron and Coal Com- 
pany, 15,000 tons; National Coal Company, 10,000 tons. Prices 
are stated to be between 10s. and 10s. 6d. per ton, f.0.b. less 24 

These facts have told favourably upon the market, and wri'e 
requirement for steam is large and steady, the prevalence of 
easterly winds last week acted on the house coal trade, and led 
to maintenance of demand and ‘price. Demand for forward 
shipment is much more satisfactory than it was before the 
ee aha 

Dowlais-Cardiff coal is turning out very well. The quality is 
much appreciated for railway use. In the Swansea district good 
work is being done at Primrose, Pontardawe, Moody’s, Clydach, 
and Court y Bettws collieries, Skewen. In the Rhymney Valley 
steam and house coals are fairly brisk. 

On ’Change, Cardiff, mid-week, it was reported that best steam 
coal was in fair request at late prices, but that seconds and drys 
were not so brisk as could have been wished. House coal prices 
are much about the same, and as the easterly winds, as I write, 
have abated, it is expected the downward droop must now set in. 
At present prices are as follow:—Best steam, 10s. 9d. to 11s.; 
seconds, 93. 6d. to 9s. 9d.; drys, 9s. 3d. to 93, 6d.; best Mon- 
mouthshire, 9s, 3d. to 9s. 44d.; seconds, 8s, 9d. to 93.; special 
small, 6s. to 6s. 3d.; best, 5s. 6d. to 5s. 9d.; inferior sorts, 53. to 
5s. 3d.; best house coal, 10s. 6d. to 10s. 94. No. 3 Rhondda, 11s. 
to 11s. 3d.; brush, 9s. 9d. to 10s.; small, 83. 3d. to 8s. 6d.; No. 2 
Rhondda, 8s, to 8s. 6d.; through, 6s. 6d. to 6s, 9d.; small, 5s, 
to 5s, 3d. 

Swansea prices are as follows :—Anthracite, demand brisk ; best, 
lls, to 11s. 6d.; seconds, 9s. 6d, to 10s.; ordinary large, 8s, 3d. 
to 8s. 9d., small supply ; culm, 3s. 9d, to 4s. 3d. Steam coal, 9s. 
to 10s.; seconds, 8s. 6d. to 9s. 3d.; bunkers, 7s. 9d. to 8s.; small, 
4s. 6d. to 5s. Bituminous coals, No. 3 Rhondda, 10s. to 10s. 6d.; 
through coals, 8s. 6d. to 9s.; small, 7s. to 7s. 6d.; No. 2 Rhondda, 
8s. 6d. to 9s.; through, 6s. to 7s.; small, 5s. to 5s, 9d. Patent 
fuel is in moderate demand, 10s. to 10s. 3d., Cardiff and Swansea ; 
at Cardiff pitwood was in good demand at last prices, Coke brisk, 
lds. 6d. to 22s., according to quality. 

The tin-plate trade continues to cause some degree of anxiety ; 
a rather quiet tone prevails, and as contracts are running out 
some solicitude prevails as to new bookings. Easter Monday's 
stoppage on account of holidays lessened the make of the week 
considerably. The total make last week was 43,137 boxes ; ship- 
ment, 27,173 boxes. Present stocks 154,138 boxes, compared with 
170,777 corresponding date last year. Notices affecting Beaufort 
and Duffryn, but not the steel department, mature on Saturday. 

The construction of a new graving dry dock was begun at 
Swansea this week. It is arranged to construct two docks, one of 
450ft. in length. The contractor is Mr. Nott, and the engineer 
Mr. Dix. 

The rating of Dowlais Iron and Steel Works has been advanced 
from £13,950 to £15,500. Reversely, some of the colliery properties 
in Aberdare have been reduced, Bwilfa and Nantmelyn from 8d, to 
7d. per ton. 

Swansea exported 2500 tons anthracite to San Francisco last week, 
and 2700 tons for Los Angelos, Coal shipments 37,737 tons. 

French ports are improving in their demand for patent fuel. 

It is understood that Mr. Hankey will take up occasional 
residence at Plymouth Collieries. Affairs are in a more satis- 
factory state with the men of late, and it is likely that a largely 
increased output with take place. 








NOTES FROM GERMANY. 
(From our own Oorrespondent.) 


THE holidays, and a certain uneasiness that is felt in some 
quarters with regard to the turn affairs may take in the East, have 
rendered the tone of the continental iron trade more quiet than 
before. 

Very little business of weight has been done on the Silesian iron 
market ; quotations, however, show pretty much stiffness, on the 
whole. 

The reports given of the Austro-Hungarian iron trade are fairly 
good, comparatively speaking, structural iron being in lively 
request ; plates and sheets, on the other hand, are still neglected ; 
only in a few instances a better demand has been noticeable for the 
last-named article, but prices are, on the whole, depressed, 
owing to the keen and _ successful competition of foreign 
houses. The tube mills have gocd prospects, the Austrian 
State Railway Administration having given out their total 
demand in boiler tubes till 1899, at prices that are con- 
siderably higher than formerly. The Witkowitz works, which 
has secured 60 per.cent. of the said order, has also booked tube 
contracts for Germany and Sweden. The machine shops generally 
complain of a want of fresh work. Accopnts that have been 
received concerning the Bohemian machine industry in 1896 state 
the employment of the shops to have been décidedly less satisfac- 
tory than in previous years, and there is but little hope for an 
improvement in the near future, The pronounced dulness in the 
sugar trade has compelled thie local works to limit their purchases 
in sugar plant as much as possible, and this has been disagreeably 
felt at the shops, causing them to offer at extremely low prices if 
they wish to obtain export orders, while the few local contracts 
could only be secured after the keenest competition among the 
different shops. Export in agricultural machines to Hungary has 
also been very low, the Hungarian works trying, and witl consider- 
able success, to exclude the Austrian, but more especially the 
Bohemian firms from the market. 

During <he past month a fair trade has been done in iron to 
Bulgaria ; from Germany 805 q. merchant iron were imported, 
640 q. wire nails, 200q. plough shares. Austria-Hungary supplied 
208 q. merchant iron ; 167 q. axes, shovels, &c.; 70 q. horseshoe 
nails ; 145q. iron safes ; 27 q. bedsteads ; 130q. articles for electric 
lighting, for the Palace of the Prince of Bulgaria; and 55 q. 
machines of different descriptions. In enamelled articles the 
Germans have of late competed successfully with Austrian 
houses, 

A satisfactory sort of business has been done on the French iron 
market during this week and the last. Even the usual slackening 
off indemand just before and after the holidays has this year been 
felt in some branches only, the majority of the works having so 
many orders on their books that holiday stoppages were anything 
but welcome, and have, therefore, been curtailed in a number of 
instances, 

There has been a very slight falling off in demand noticeable on 





the Belgian iron market during the past week; the tendency 


| 
generally is, however, firm. Luxemburg basic has been rai 
p.t. for supplies in the first quarter of 180 . = 

A moderate business only has been transacted in the Rhenish 
Westphalian iron and steel industries. Pig iron is steady in price, 
and well inquired for on the whole, The demand for many. 
factured iron continues to increase, oc ag 4 the different sorts 
of structural iron are in very good call, The same may be tolq 
with regard to railway requirements. At a late tendering for the 
Dutch railways, 261 °6 t. steel sleepers were granted to the steel 
works, Hoesch-Dortmund offering lowest at 66°53 gulden p.t,. 
39 t. plates were given to Krupp, Essen, at 59 gulden p.t, Belgian 
competitors asked higher prices, 

Latest list quotations per ton, free Rhenish-Westphalian works 
are as under:—Foundry pig No. 1, M. 66; No. 3, M. 59 to 69: 
good forge quality, M. B3 to M. 59; basic, M. 59 to M. g: 
German Bessemer, 60 to 63 ; spiegeleisen, M. 63 to 65 ; bars, M, 133 
to 135; best quality, M. 153; angles, M. 132 to 135; pirden 
M. 118 to 125 ; sheets, M. 145 to 160; the samo in basic, M, 195 
to 150; heavy plates for boiler-making purposes, M. 175 to 185. 
the same in basic, M. 145 to 160; tank plates, M. 155 to 165; the 
same in basic, M. 125 to 145 ; Bessemer rails, M. 116 to 120; light 
section rails, M. 110 to 115. 

Total output of pig ircn in Germany, including Luxemburg, wag 
for March of present year 575,233 t., of which 140,913 t. were forge 
pig and spiegeleisen, 57,582 t. Bessemer, 288,124 t. basic, end 
$8,614 t. found ig. Production in February, 1897, amounted 
to 519,959 t.; in March, 1896, it was 534,750 t. From January lat 
to March 31st of present year 1,659,556 t. were produced, against 
1,513,481 t, for the same period the year before. 

The production of iron ore in the Siegerland was, according to 
the Rienish- Westphalian Gazette for 1896, 1,765,509 t., against 
1,531,491 t. in the year before, value amounting to M. 15,451,942, 
against M. 11,010,771, or M. 8:75 p.t., against M. 7°18 p.t. Output 
of pig iron for the same year was 598,291 t., against 455,158 t,, 
worth M. 30,782,059, against M. 20,390,496, or M. 51°44 pt., 
against M. 4479 p.t. Total make of the steel works and the 
rolling mills was 234,673 t., against 189,484 t., worth M. 26,902, 409, 
against M. 19,472,293, The pig iron works of the Siegerland are 
at present in very good employment, and will remain so for a con. 
siderable time, existing orders securing a regular activity for at 
least six months. Malleable iron, op the other hand, is compara. 
tively quiet. The activity at the Siegerland iron ore mines during 
the past few weeks has been as good as possible, output and con. 
sumption last month showing a considerable increase, the former 
amounting to 156,000 t., while 155,500 t. were sold. In February 
of present year output was 146,000 t., while 141,000 t. were con. 
sumed ; in March of previous year 142,700 t. were produced and 
138,000 t. sold. 

Of the 580,556 t. pig iron produced at the Siegerland blast 
furnace works during the past year, 45,950 t. went into local con- 
sumption, 419,813 t. were consumed by German works, and 64,793 t, 
were exported. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Farr attendance on ’Change. Very good demand for steam 
coal, with stems well filled and prices steady. House coal ship- 
ments keep up fairly well for the season. Tin-plates without 
change. The iron and steel works are all well employed. 

Coal: Best steam, 93. to 93, 3d.; seconds, 83, 9d.; house coal, 
best, 103. 6d.; dock screenings, 5s. 6d.; colliery small, 5s,; smiths’ 
coal, 6s. 6d.; patent fuel, 10s. Pig iron: Scotch warrants, 43s, id.; 
hematite warrants, 463. 6d. f.o.b, Cumberland ; Middlesbrough No, 
3, 383. prompt ; Middlesbrough hematite, 47s. 3d. Iron ore: Rubio, 
133. Od. to 14s.; Tafna, 133. 6d. Steel: Rails heavy sections, 
£4 123, 6d.; light ditto, £5 6s. f.o.b.; Bessemer steel tin-plate bars, 
£4 5s, to £4 7s, 6d.; Siemens steel tin-plate bars, £4 7s. 6d, to 
£4 10s,, all delivered in the district, cash. Tin-plates: Bessemer 
steel, coke 9s. 9d.; Siemens, coke finish, 10s, Pitwood: lds, 9d, 
to 16s, London Fxchange Telegram: Copper, £48 1s, 3d.; Straits 
tin, £59 17s, 6d. Freights steady. 


THE 








THE FRENCH IRON Propuction IN 1896.—The Comite des Forges 
de France publishes the following figures relating to the French 


iron and steel prodnction for 1895 and 1896 :— 
1895. 1896¢, 
metric tons. metric tons, 
Pig iron ‘es - 2,008,868 .. .. «. «. 2,833,702 
Merchant iron .. 756,793 és 814,643 
Bessemer steel... .. 899,189 492,375 
Open hearth steel .. 291,682 359,932 


The production of steel rails increased from 152,394 tons in 1895 to 
170,675 in 1896, that of steel plates and sheets from 182,322 to 
211,771 respectively. The total production of all kinds of steel 
(billets) was 875,974 tons in 1895, 1,128,769 tons in 1896, 

THE COMMERCIAL JUBILEE OF Mr, CHARLES J, GALLOWAY.—On 
Tuesday evening last, the shareholders and members of the staff 
of Galloway’s Limited, engineers and boiler makers, Manchester, 
took the opportunity of presenting Mr. Charles J, Galloway, C.E, 
the chairman of the company, with a congratulatory address, 
accompanied with a piece of silver, on the occasion of the celebra- 
tion of the fiftieth anniversary of his connection with the concern, 
Mr. Galloway entered the Knott Mill Ironworks as an apprentice 
on the 25th of April, 1847, since which time he has been continu- 
ously and most intimately ce ted with the business, and to his 
great energy and untiring exertions since the date at which he 
commenced to take a responsible part in its management, is largely 
due the present high repute and commercial standing the company 
has attained. The presentation took place at Normanby, Altrin- 
cham, the residence of Mr. Edward N. Galloway, vice-chairman of 
the company, who, in honour of the occasion, entertained the con- 
tributors and a number of friends, In addition to being chairman 
of Galloways Limited, Mr. Galloway occupies a similar position at 
the Vulcan Boiler and General Insurance Co., is a director of the 
Manchester Ship Canal, the Carnforth Hematite Iron Co., Brunner, 
Mond, and Co., Northwich, and the.Palatine Insurance Co. 


Rapp CaBLE Layinc.—At the Royal United Service Institution 
on Wednesday afternoon a Yr] on * we Cable Laying for War 
Purposes,” by Lieutenant W. C. Crutchley, R.N.R, and Mr. ©. 
Scott Snell was read. The chair was occupied by Lieutenant- 
Colonel Sir George S. Clarke. The authors claimed at the outset 
that submarine telegraphing in any future warfare must inevitably 
play a very important part. A description was then given of an 
apparatus invented by Mt . Snell, who claimed that he could safely 
lay a submarine cable at any rate within the compass of the fastest 
cruiser. The apparatus was capable of being fitted to a. warship, 
or properly-equipped telegraph ship, or, as an alternative, there was 
a temporary arrangement which was capable of being adapted to 
any vessel at very short notice. The mechanical methods to be 
employed in order to throw overboard cable at the rate proposed 
were considered, and plans were suggested for carrying the cable. 
The risks which might be incurred by the unexpected concentra- 
tion of an enemy’s force might, it was contended, be greatly 
modified, if not removed, by the adoption of Mr. Snell’s invention. 
Furthermore, there was the great and incalculable boon of being 
able to lay at full speed a cable where none was shown to — 
and which, consequently, would not be searched for and destroye 
by an enemy. It would be necessary in the event of naval war for 
the Empire to possess its lines of telegraphic communications 1n 
positions unknown to the enemy ; and the pro plan, though 
not perfect in detail, yet gave a workable scheme which shovid 
render this object a matter of comparatively easy acomalt®- 
ment, The mechanical details were afterwards explained by 








Mr, Snell, and the proceedings concluded with a vote of thanks to 
the authors of the paper. fe ire 
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THE PATENT JOURNAL. 
Gondensed from “ie Spee Offeial Journal of 
atents. 


Application for op Letters Patent. 


*,* When seventione 3 have bee been ‘‘ communicated "’ the 
*name and address of the communicating party are 
printed in italios 

12th April, 1897. 


9275. BANDAGES, B. Schmidt, Barmen, Germany. 
9276. Paimary Batteries, W. Rowbotham, tain. 
ogvy. VapoRISATION of PeTroteum, C. A. Green, 


London 

9278. VEHICLES, H. J. Haddan.—(#. Newton, United 
States. 

9279. Sian Switcues, H. P. Spain, London. 

9280. Pyeumatic TirEs, W. T. Robbins, London. 

9281. CoupLinas for Rath way VEHICLEs, P. Biittner, 
London. 

9282. Smart-arms, G. 8. White and W. Simpson, 
London. 

9288. SADDLEs, J. Foucard, London. 

9284. Bepsteaps, F. H. Donath, London. 

9285, SecuriNG Taps, W.S. Hogg and J. ©. P. Brough- 
ton, London. 

9286. WueEts for Preumatic Tires, W. E. Rowlands, 


Liverpool. 
9287. Rotter Bearinos for VeLocipepes, F. Wynne, 
London. 
9288, WATERPROOFING CompounD, G. W. Young, 
ndon. 
9289. Case for SHavine Soap Sticks, W. L. Byers, 
London. 
9290. Compositions of Matrer, W. Morison, New 
York. 


9291. OxnameEntTs for Harts, S. Kirschner, London. 

9292. Doe Muzzuzs, J. G. Ingram, London. 

9298 sig Wa kine Stick and FLute, W. Austin, 
London 

9294. Paemoomes of AcreTyLene Gas, A. H. Barthez, 
Londvn 

9295. TELEGRAPHIC Recetvers, H. W. 
A. H. Dykes, London. 

9296. PHotoorapHic Cameras, 8. Ritter, London. 


Handcock and 


9297. Huss for Waeets of Cycves, R. 8. Courtman, 
London. 

9298. ADJUSTABLE Lamps for Cycies, A. Rattray, 
London. 


9299. Buckues, A. J. Boult.—(J. Dégardin, France ) 

9300, Barret Purirication, W. J. Engledue and C. J. 
Yarnold, London. 

9301. Ovens, W. Neinhaus, London. 

9302. PeN-HOLDER, A. Panzer, London. 

9308. Drivinc Gear of Cycues, J. Kohn, London. 

0304. Arn Pumps, J. B. Scammell, London. 

9305. APPARATUS for Removine Dust, C. J. Harvey, 
London. 

9306. Propucinc Dew-.tike Spray, T. 
London 


Oakman, 


9307. Manuracture of Mepicinat Sa.ves, H. Bohne, 
London. 

9308. Bucket, E. W. Smith and H. E. Mitchell, 
London. 


9309. BorrLe Stoppers, G. Vodicka, London. 

9310. Sarety ATTacHMeENTS for VessELs, 8. Friedman, 
London. 

9311. Borries, P. G. McCollam, London. 

9312. Gavors, B. Fuller, London. 

9318. Fastenina Devices, A. Hansen, London. 

9314, Propuction of Peat O11, F. Rapp-Rosenthal, 
London. 

9315, AspHALTIC Pavements, C. Richardson, London. 

9316. TREATING Pavino Compositions, L. 8. Kasson, 
London. 


9317. Batrery P.iates, Sir C. 8S. Forbes, Baronet, 
London. 

9818. Daivinc MecuantisM for Bicycugs, A. G. Smart, 
ndon. 


9319. Macuine Too.s, I. Roederer, London. 

9820. ConsTrucTION of Pneumatic Tires, W. 8. Simp- 
son, London. 

9321. Steam ConpEnseER, E. Latham and E. G. Guyot 
London. 

9822. CookING 
Thames. 


Stoves, D. Macrostie, Kingston-on- 


18th April, 1897. 


9323. ELecrric Sicns, B. M. Drake and J. M. Gorham, 
London. 

9324. Hanp Biortine Pap, E. Jeffery, Edgbaston, Bir- 
mingham. 

9325. WaTeR-TIGHT Doors, W. and A. R. Crawford, 
Glasgow. 

9826. Ty PE-SETTING MACHINE, A. Rosdestwensky and 
E. Bunimowitch, London. 

9827. Cycie Stanp, C. E. Wallace, Hove, Sussex. 

9328. Stockines, J. Miller, Leicester. 

9329. Macuines for CuTTIne Screws, H. Libbert, Man- 


chester. 
9330. Bittianp Cue CnHatkers, J. W. Gordon, 
Glasgow. 
9331. Sream GeENeratToRS, D. and J. Burnett, 
Glasgow. 


9332. Pianorortes, H. Mills, Rochdale. 

9838. CycLes, J. Hopley, Manchester. 

9334. Fitters, C. Hird, Huddersfield. 

9335. DouBLE-acTING KrywreNncu, H. Shaw, 
Birmingham, 

9336. Banso Rims, G. W. Ellis and T. Wright, Bir- 


min 
9337. 


Aston, 


gham. 

Guarp for CrrcuLar Saw Bencues, E. Williams, 
hester. 

9838. Pomps, C. H. Anderson, Manchester. 

9339. REPAIRING FRacTURED Pipes, W. G. Murray, 


Glasgow. 
i Part Axe, J. H. Stone, Flax Bourton, near 


9341. New Bicycte Sranp, F. M. and H. Hutton, 
Dublin. 

9342. Borris to Prevent REFILLING, P. H. McGrath, 
London. 

9343, Preumatic Tires for Wuerrs, 8S. M. Smith, 


London. 
9344. Cycote Sappig, 8S. A. Greene, Weeke Hill, Win- 
chester. 
9345. Gas Retorts, A. Forrett, Blackwell, near Alfre- 
ton, Derbyshire. 
= Vatve Prez, J. Dougherty, Middlesbrough-on- 
es 
9347, Frepinc Mecuanism, J. A. Burleigh, 
9348, EvEcrric Locks, E. J. M. Scheeren, London. 
= Construction of Borters, G. Newsum, Brad- 


9850, ELEctric "ia Lamps, G. T. Cannon, 
West Malling, Ken 

=. ne for lease Usg, H. Emery, Stoke-on- 
ren 

9852. Hancer for Coats, E. R. Baller, Liverpool. 

9853. Coverinc BicycLe Frames, P. M. Justice.—(A. 
G. Spalding and Bros., United States. ) 

9354. Furnaces, T. Downie, Live 1. 

= Junction Luas of Cycxxs, R. F. Hall, Birming- 
am, 

9856, cg gg CycLte without Cuarin Gear, H. 
Hilton, D 
57. Fraley W. Jackson, Leeds. 

9358, Trrgs, 8. M. Schindel, Leeds. 

9359. Tires, W. A. Thornton, Leeds. 

9860. Arn Pumps, J. Sinclair, Glasgow. 

9361, — “POWER CRANKS, J. 5. Yabsley, South 


Dev 

= “Poous for Forainc TaB.E Biapes, F. B. Brook, 

effield 

9368. Borries, T. Glossop, Sheffield. 

9364. Maxine Emery Paper, R. J. Edwards, London. 

9365. Sewinc Macuines, W. H. Inslee.— —(The Singer 
Manufacturing Company, United States.) 

9366. Tension Devices for SEWING Macaines, W. H. 
Inslee,—( The Singer Manufacturing Company, United 


| 9367. 


14m. 

9368. Brakes, W. M. Walters, Liverpool. 

9369. ARTIFICIAL FertiLisers, A. Gladstone, New- 
castle-on-Tyne. 

9370. MecuanicaL Contrivance for Hotpino Srrina, 
T. Orr, Ayr. 

9871. VaLves, T. Ledward, London. 

9872. WaTeR-HEATERS, L. A. Chevalet and W. Boby, 


London, 

9378. Measure Tap, G. E. Whetman, Richmond, 
Surrey 

esi4. Cornixa Papar, R. J. Ronsay and W. G. Sinclair, 

gow 

9375. Topacco-Pire Pe.iet, G. W. Packer, New South- 
gate, Middlesex. 

9376. Peccine Macuines, W. H. Beck.—(C. N. Prouty, 
United States.) 

9377. Skirt Bann, J. Ealand, London. 

9378. AUTOMATIC CANDLE EXTINGUISHING, W. W. Beard, 
London. 

9379. Removine Scare from Borvers, C. Junge.—(W. 
B. Pierce, United States.) 

9880. Book Forms of Kryetoscopres, H. W. Short, 
London. 

9381. Means for TRANSPORTING MANTLEs, A. J. Boult. 
Paring United Gas Improvement Company, United 
States 

9382. Marine VesseExs, F. A. Knapp and G. Goodwin, 
London. 

9383. Sapp_es, H. C. na age London 

9:84. Priniers’ Caases, J. B. Ellis and H. 8. Spark, 
London. 

9385. Driving Cuarns for VeLocipepgs, E. Taylor, 
Birmingham. 

9386. Bo1rL:s, A. H. Brandon and C. F. T. Young, 
London. 

9887. Licutine, J. A. Sinclair, London. 

- — "J. C. Mewburn. —(F. @. Bates, United 
tates. 

9389. Pap.ocks, J. Faurie, Brussels. 

9390. VeLocipepes, J. Puch, Brussels. 

9391. Miners’ Lamps, R. Pierard and M. Finet, 
Brusseis. 

9392. Fixation of CoLours, C. E. Gassmann, London. 

9393. Uppers of Boots and Suogs, C. J. Clamp, 
London. 

9394. Hor-water CrrcuLatinc Heaters, 8. Taplin, 
London. 

9395. WinpING METALLIC Fitms, W. H. Coe, London. 


9896. Fozes for ExpLosive SHELLs, L. Gathmann, 
London. 

9397. CrusHinc Roxiis for Stonz, C. L. Carman, 
London. 


9398. Gas Enaryes, H. C. Baker, London. 

9399. Tires, F. Leach, London. 

9400. CaSH-REGISTERING Macuines, R. Haddan.—( The 
National Cash Register Company, United States.) 

9401. MECHANISM for PropELLING Cycugs, W. 8. Sharp 
neck, London. 

9402. Luacace Lael, K. Bainbridge, London. 

9403. ALLoy of Iron and Hyprocex, G. W. Gesner, 
London. 

9404. Water Tuse Steam Boiers, E. E. 
London. 

9405. Manuracture of Piastic MaTERiAts, A. G. 
Haehre, London. 

9406. Watt Coverines with Desions, A. G. Haehre, 
London. 

9407. CycLes, H. Huber, London. 

9408. SoLpEeRiNo Iron, D. Young. W. B. Page and A. 
E. Hopkins, United States.) 

9409. TREATMENT of SuLpHipe Ores, H. 
London. 

9410. SoLpERING IRon, D. Young.—(W. B. Page and B. 
Hausheer, United States.) 

9411. Fire-arms, H. J. Haniss and G. 
London. 

9412. AmusING and ApDveERTIsING Pvzz.e, H. Morrall, 
Birmingham. 

9413. CounTERSINK Bits, E. L. Blumenau, London. 

9414. Borries, K. 8. Murray and A. J. Campbell, 
London. 

9415. Frames for Hotpinc Paper Urensits, W. Binns, 

mndon. 

9416. ApsustmENT of Cart Seats, W. G. and J. W. 
Page, London. 

9417. ADVERTISING Ameena 3 J. O'Meara, London. 

9418 Oxipe of IRon, C. M. White.—(Smith, Powers, 
Simpson, Geenens, and Co., United, Ld., Belgium.) 

9419. ROLLER BEARING 38, W. H. Woodcock, London. 

9420. CLeaninc of Bottie Stoppers, CG. HL Gray, 
London. 

9421. Apparatus for CasTiInc Meta, L. 
London, 

9422. Fork for Eatinc Asparacus, J. M. 
London. 


Wigzell, 


R. Angel, 


F. Whitby, 


Rousseau, 


Wade, 


9423. Rep Oxipe of Iron, C. M. White.—(Smith, 
Powe ky Simson, Geenens, and Co., United, Ltd., Bel- 
gium 


9424. Asu-PaNns for Boiter Furnaces, J. V. Wenusch, 
London. 

9425. ELECTRO - MAGNETIC CLUTCHES, V. 
London. 

9426. TuBULAR Frames for Cycuies, J. G. 
London. 

9427. TRussinc Macurngs, R. Collen, London. 

942s. STEERING GEAR for Motors, A. B. Blackburn, 
London. 

9429. PNeumMatic Cyc.e Sappugs, G. F. Dew, London. 

9430. Cuains, P. A. Newton.—(The Locke Steel Belt Co., 
United States.) 

9431. Press Nozzies, P. A. Newton.—(R. 
[executor of the late A. Nobel], Sweden.) 

9432. ee Macuines, J. and R. Hogarth, 

pdon. 

9433. Saips’ Boats, G. T. Epstein, London. 

9434. PatTeRN Latues, W. P. Thompson.—(J. H. Reed, 
United States). 
9435. CURRENT GENERATION, W. P. Thompson.—({7. H. 
Hicks, T. 8. White, and T. Friant, United States.) 
9436. Timinc INstRUMENTS, W. P. Thompson.—(&. G. 
Dorchester, United States.) 

9437. DispLayinc Movine OBJEcTs, 
London. 

9438. CLEANING TRAMWAY LiNEs, W. 


A. Fynn, 


Inshaw, 


Sohiman 


M. Lorenz, 
Redhead, Liver- 


pool. 

— > es Enornes or Motors, J. C. Etchells, Man- 
c 

9440. Gas and Or Enotes, J. C. Etchells, Man- 
chester. 

9441. Hotpine Ress, W. Vollmann, London. 

9442. CotLecror BrusHes, R. R. von Berks and J. 
Renger, London. 

9443, rama H. P. K. Peck and J. E. Neal, Liver- 
pool. 

9444, SMOKE-coNSUMING FIRING, 8. Mogyorés, London. 

9445. BicycLe Tires, T. Bassford, London. 

9446. Castors for FurniturE, K. A. Klose and W. K. 
Seward, London. 

9447, Pants, J. W. and 8. J. Blake, London. 

9448. HaNnDLEs for Sworps, H. Fischer, London. 

9449. CoMPENSATING RalLway Burrer, J. Wales, 
London. 

9450. Bicycie Locks, C. Warman, London, Ontario. 

9451. No application to this Number. 

9452. Curtinc Hotes in Woop, W. H. Landells and 

. Zander, London. 

9458. Cyc Tires, E. H. Hale, London. 

9454. Frames for Bicycies, O. Dettwyler, London. 

9455. DESACCHARISING Mo.assgs, W. Feld, London. 

9456. Seconpary Batteries, J. H. McLean and C. D. 
Burnet, London. 

9457. ELecTRicaAL TRANSFORMERS, A. F. Berry, 
London. 

9458, Pneumatic Seat Support, E. C. Martin, London. 

9459. ReeuLatina or Stop Vatves, F. J. Hadfield, 
Sheffield. 

9460. Motive Power for Gas Encrines, L. Renault, 

naon. 

9461. Fenpers, H. H. Lake.—(@. Hipwood, J. W. Bar- 

rett, and Stephen Porter, United States.) 


jes) 





States,) 


9462. Device for Raisine the Bopy, F. Pellas, London. 


| 
Cornice Pote Rios, C. F. Grimmett, Birming- 


9463. Moror or SELF-PROPELLED VEHICLES, T. Klaus, 
London. 

9464. TREATING INDIA-RUBBER, E. 
Hansel, London. 

9465. Door Fasrentxos, J. Kaiser and J. Wilbrand, 


London. 
a nag Fasteninos, J. Kaiser and J. Wilbrand, 


ose, — Carriers, J. Nelson, B. M. Drake, and J. 
M. Gorham, London. 

9468, Cycues, W. Thompson, London. 

9469. Lactnc and Unwacine Boots, 
London. 

9470. Tweezers and CicarR Howper, F. J. Ryan, 


Hornung and 8, 


F. J. Ryan, 


London. 
9471. WatcH Protector, T. H. Smith, London. 
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9472. VeLocipepes, F, P. Candy, ee Cheshire. 
9478. Potato Pre.er, G. Tadda, Sheffield. 
9474. nag and ALARM BELL, J. C. P. Broughton, 
ndon. 
9475. Drivine Gear for Cyciss, E. R. Carroll. Dublin. 
9476, Bicycies, 8. A. Watkins and W. A. D. Keys, 
London. 
9477. Macnetic Compasses, T. W. Short and W. J. 
Mason, London. 
9478. Lock1ne Cyc.igs, P. M. Staunton, Dublin. 
9479. Serr-cLosinc Door Hineog, J. H. Briickner, 
Manchester. 
9480. geet for Looms, F. Pullein, H. White, and D. 
eeds. 
9481. ae J. J. Donnelly and J. Lythgoe, 
Keighley. 
9482. Varnes MerA.tic ARTICLES, H. and R. Abbott, 
Birmingham. 
9488. Canisters, N. H. Mander and A. Shirley, Wolver- 


hampton. 

9484. Teoma Heap Eorinc Macuine, T. Lord, Tod- 
morden. 

9485. INTENSIFIERS, J. Butterworth, O. Robinson, and 
J. Whitelegg, Pendlebury, Lancs. 

9186. Srups, W. Pearce, Birmingham. 

9487. Rarmway CARRIAGE WinpDow Fastener, W. Ash, 
Walsall. 


9488. Gas Enorines, T. J. Bennett and W. F. Thomas, 
Birmingham. 

9489. TRousER Protector, A. von Arnim, Manchester. 

9490. SHuTTLE Guarps for Looms, W. Sargentson, 
Manchester. 

9491. Removine Surpius Moisturg, A. B. Wimpenny, 
Manchester. 

9492. SunveyinG Instruments, W. J. Bosworth and J. 

teward, London. 

9498. Sanitary APpLiances, M. J. Adams, Leeds. 

9494. WasTE-waTER ExnausTeR, J. Grislain, Brussels. 

9495. Porrer’s WHEEL, A. Despature-Cousin, Brussels. 

9496. MeTaLLic TuBine Jornts, R. Bock and P. Miiller, 
London. 

9497. Porato PeE.er, T. H. Ive, Southport. 

9498. Maxine Grooves for Mirrors, W. J. Myatt, 
Birmingham. 

9499. Inpico Vat, J. Grossmann, Manchester. 

9£00. Cu1Lp’s FoLpine Cioszt, F. Czeiler, Glasgow. 

9501. Ixsector for MepicaL Purposgs, D. Johnstone, 


on. 
9502. Drawinc Corks from Borries, J. McMurtrie, 
London. 
9508. Nut Lock, J. Peckover, Philadelphia, U.S A. 
9504. Twine or Twist Inpicator, H. Corke, Leeds. 
9505. SuHuTTLE GuaRps for Looms, C. Fulton, Burnley. 
9506. Removine Missttes from Tires, E. Newman, 
London. 
9507. ILLUMINATED Busts and Sratuary, F. Berlyn, 
London. 
9508. Basny Dancers, G. C. Hall and J. T. Derry, 


mdon. 
9509. Fire Rance Fase Bottom and Back, J. Corry, 


ndon. 
9510. Gass Beans, G. Williams and R. F. B. Lennard, 
mdon. 

9511. Gor Ciuss, J. 8. Sherman, London. 

9512. Pweumatic Trres, W. G. Potter, London. 

9518. Buccy Carriaces, W. G. Potter and W. M. 
Robertson, London. 

9514. Gotr CLuss, F. W. Brewster, London. 

9515. Hanpies for Srriginc IMPLEMENTS, 
Brewster, London. 

9516. Car CouPLER, x Penelton, G. Sleeman, and J. 
McHardy, London. 

9517. MERCERISING VEGETABLE Fisres, R. Thomas and 
E. Prevost, London. 

9518. DRAWING Curtains on CoRNICE Powes, W. A. 
Rees, London. 

9519. BicycLe Gear WHEEL and Crank, J. H. Dawson, 
Newcastle-on-Tyne. 

9520. Knirrep Fasrics, T. and J. Jones, H. and A. 
Langdale, London. 

9521. Game of Squargs, D. B. Metchim, London. 


F. W. 


9522. MurrLe Fornacgs, E. Edwards. —(e. Schaaf, Ger- 
many.) 

9523. CHARGING CapsuLeEs, A. J. Campbell.—(Z. Sterné, 
France.) 


9524. Crostnc Capsutes, A. J. Campbell.—(Partly 
communicated by E. —e France.) 

9525. SpzeD InpicaTors, W. Milner and W. Wilson, 
London. 

9526. OpticaL InstRUMENTS, L. H. Walter, London. 

9527. Macazinge Guns, H. E Newton.—{The San Fran- 
cisco Arms Company, United States.) 

9528. Detecting TAMPERING with ENve.opes, M. 
Rogers, London. 

9529. Oxipisine O1Ls, 8. Rosenblum, 8. Rideal, and 
the Commercial Ozone Syndicate, Ltd., London. 

9530. CoLLAPSIBLE Hats, J. L. Dickinson, London. 

9581. OpricaL INsTRUMENT, S. L. Rees, London. 

9532. Sarery TampinG for Expiosives, E. 8. Clark, 
Liverpool. 

9583. REercector for GLow Lamps, H. J. Mtitz, London. 

9534. Compass, J. W. Setten, Birmingham. 

9535. Exp.osives, T. Tevlev, London. 

9536. VeLocipEpEs, F. Jaquet, London. 

9537. CommuTaToR TRUEING Device, P. B. Bosworth, 
London. 

9538. RuBBER ARTICLES, F. King, London. 

9589. Mupevarps, E. Whitehead, London. 

9540. Empossinc Meta.s, T. Young, London. 


9541. Mupauarps, W. C. Lea, London. 
9542. Buck.e, J. Iredale and J. W. Dawson, London. 
9548. Borrte Stopper Exrracrors, ©. H. Davis, 


ndon 

9544, Toy, T. R. Cattell, London. 

9545. PRINTING MacHINEs, J. Derriey, Manchester. 

9546. Revivine Woops, J. McDonald and M. V. Adel- 
berg, London. 

9547. PowER-TRANSMITTING GeEaR, T. D. Dundas, 
London. 

9548. PortaB_e Staoinos, C. D. Barker, London. 

9549. Macuinery for Borinc TuNnNELs, G. Burt, 
Lendon. 

9550. Drivine Cycies, A. H. Smith and F. Adams, 


ndon. 

9551. Door Fasteners, A. Austin and E. P. Caporn, 
London. 

9552. Toy Suootine GALLERY, G. A. Brookes, London. 

9558. TirEs, T. P. Henry, London. 

9554. Pencits, C. F. W. Wray, London. 

9555. APPARATUS for WRINGING PurposgEs, H, Palmer, 
London. 

9556. PRopELLING Boats, R. H. Field, London. 

9557. Device for Use by Painters, T. H. Harries, 
London. 

9558. TREATING Szwace, R. H. Reeves, London. 

9559. Mousicat Toy, A. H. Harrison and J, F. Vincent, 
London. 

9560. Imitatina Damask Fasrics, K. Gebhardt, 
Lo 


on. 

9561. ConTROLLING CARBON FEEDERS, W. D. Hunter, 
London. 

9562. Bonwans, H. J. Haddan.—{J. W. Allison, United 
Sta 

9563. a Batrery Piates, H. T. Cheswright, 





ndon. 








| 9564. Lamps, W. J. Davy and G. Thomas - Davies, 


London. 

9565. Cycies, T. Herschleb, London. 

9566. Gases, R. H. Reeves, London. 

9567, Luacace Carriers for Cycues, E. M. Heneage, 

mdon. 

9568. CastInc Mecuanism of Linotype Macuines, 
The Linotype Company, Limited, and J. Place, 
London. 

9569. Linotype Macuines, The Linotype Company, 
Limited, and E. Girod, London. 

9570. ADJUSTABLE Macazines of Linotype Macuings, 
The Linotype Company, Limited, and R. C. Elliott, 
London. 
9°71. Props, R. F. Jackson, London. 

9572. Bowps, 8.P. W. d’Alte Sellon, London. 

= Daivixe-oEAR for VeLocipepes, A. L. Lambert, 

2 

9574. PHorocraPHic DeveLorine Disnes, J. Richie, 
London. 

9575. Sappies, J. B. A. Doffoil, London. 7 

9576. Dryinc Gratin, J. Young, J. Birrell, and W. 
Crawford, London. 

9577. Cans, G. W. Clerihew, London. 

9578. SuLPHINIDE of Benzoic Acip, J. Hauff, 
London. 

9579. ManuractUREof Fasric from Fett, J. Offermann, 
London. 

9580. Bicyciz, J. A. Dewe, Ilkley, Yorkshire. 


15th April, 1897. 


9581. Piston Heaps, J. J. Perrow, A. J. Newton, and 
M. King, London. 

9582. Presses, 8. H. Johnson, Londen. 

9583. Pipes, J. W. H , sen., 

9584. TIRE, LE Bouchier, * Belfzet, 

9585. Gaver, H. Goodwin, "London. 

9586. Tramways, C. W. G. Little and A. J. Ireland, 
Heckington, Lincolnshire. 

9587. ELECTRIC-MEASURING INSTRUMENTS, Evershad and 
Vignoles, Ltd., and 8. Evershed, London. 

9588. DRILLING Rims of CycLe WHEELS, F. H. Young, 





irming| ls 

9589. Evge.eTine Ho.zs in Boots, &c., W. E. Downs, 
Kettering. 

9590. Excentrics, 8S. Harrison, Ripon. 

9591. VenTiLaTion, W. G. MacIvy, London. 

9592. Rattway SLeepers, A. E. Muirhead, Glasgow 

9593. ATTACHMENT for Dress Guarps, G. Murray, 
Glasgow. 

9594. Switcues, A. Lindley, Manchester. 

9595. Framefor Lapy’s Bicycie, A. Riiber, Bir- 
mingham. 

9596. Brick Press, W. H. Hughes, Manchester. 

9597. ELectric Switcu, W. H. Vaughan and T. Foster, 
Manchester. 

9598. Macnines for SEPARATING 
Walmsley, Manchester. 

9599. GrinpInc Macuines, H. Smith, Sheffield. 

9600. ANGLEand PosiTIon Frxvers, T. G. F. McCombie, 
Liverpool. 

9601. MeraLiic Compinep Face Puate, 8. Muirhead, 
Edinburg! 

9602. Castine Ho..Low Srzxx Incors, J. Wotherspoon, 


INDIA - RUBBER, R. 


gow. 
9603. Ain Pump, C. Harvey and F. Westwood, Bir- 


ming > 

9604. Fiat Irons, 8. A. Greene, Winchester. 

9605. Graters, 8. A. Greene, Winchester. 

9606. Boot-seTtiInc Macuines, R. W. and L. H. Bate- 
man, Halifax 

9607. Lockinc Devices, R. W. and L. H. Bateman, 
Halifax. 

9608. SHuTTLE Guarps, J. Atkinson and S. Brogden, 
Halifax. 

9609. Guarps for Prorectine Gas Jets, B. G. Simpson, 
Sheffield. 

9610. HanpLe-BaR, F. W. Webb, Moseley, near Bir- 
ming! % 

9611. Propuction of an ExpLosive Gas, 8. Straker, 
London. 

9612. Printixa, N. T. Miniati, Manchester. 

= finn F. L. Martineau, F. and E. Fhillips, 

oven’ 

9614. Dyzinc Yarns. J. Jordan and J. T. Pearson, 
Burnley. 

9615. Drivinc Cuarns, A. and L. Myers, H. Hunt, and 
F. R. Baker, Birmingham. 

9616. Apparatus for ADMINISTERING SHocks, H. J. G. 
Pessers, London. 

9617. VENTILATOR, J. J. Cresswell, Grimsby. 

9618. BeeTLixc Macuiyes, J. Dinsmore, jun., Bally- 
mena. 

9619. PrtLtow, P. Jones, Richmond, Surrey. 

9620. Securinc Pneumatic Tires, R. 8. Wood, Man- 
chester. 

9621. Cycies, R. D. Smillie, pn tg 

9522. CioseTs, H. M. Craig, Glasgow 


9623. FitTERs, J. Kincaid and W. Crockatt, 
Glasgow. 

9 24. Apparatus for Copyine Drawines, C.C. Wardrop, 
mdon. 


9625. Measure, T. Corser, Manchester. 

9626. SketcHinc Stroot and Easer, J. Chumley, 
London. 

9627. Sasnes, W. Osment, London. 

9628. DecoraTiInG Woop, L. J. Graham, Londcn. 

9629. Tire, S. P. F. Lehmkuhl, The Hague, Nether- 
lands. 

9630. 

9631. 

9632. 

9633. 


Hook, C. Strachey, London. 

PuatE, J. Dunn, London. 

Tuses, F. R. Bluemel, London. 

Brakg, J. R. Potter, London. 

9634. CycLometeRs, J. Dale, jun., Loxdon. 

9635, WHEELS, J. Schanz, London 

9636. CRANK-HINGED CASEMENT, W. B. Hopkins, Great 
Berkhampstead, Herts. 

9687. VELOCIPEDES, W ; Birmingham. 

9638. SprcracuLaR Errects, G. C. Downing.—(G. 
Abazoff, France ) 

9639. AERATING Liquips in Borries, A. B. Jackson, 
London. 

9640. ELEvaTor, W. P. “cy Kettering. 

9641. Feit Pap and Bar, G. uden, i 

9642. Lockxine SwitcHeEs, J. H. Boylett, London. 

9643. GrinpiInc Macuines, H. Friederichs, London. 

9644. SepaRaTinG the Szep from Fruit, W. Forsyth, 
London. 

9645. Barm Four, R. A. MacDonald, Glasgow. 

9646. Motor-caR Enotnes, A. Lafargue, London. 

9647. Cuarn Links, W. Wanliss, London. 

9648. HanpDLE-BARs, R. R. Thom, Kilmarnock. 

9649. SHEARING Macuines, H. 8S. Thomas, London. 

9650. Heatinc Buriiprnes, W. Allman and J. T. Cope, 
London. 

9651. Coat Scutties, D. Lloyd, London. 

9652. Dryine Fruits, V. Waas, London. 

9653. Dress Fastenrne, J. C. B. Townsend, London. 

9654. CycLE Pepats, F. J. Norstedt and O. Dahl, 


London. 

9655. Barriers for Levet Crossrnos, H. F. Passavant- 
Iselin, London. 

9656. CHarcoaL, W. A. G. v. Heidenstam, London. 

9657. TRANSMITTING MoTIoN to WHEELS, J. C. Cole, 
London. 

9658. Rivets, H. J. Joscelyne, London. 

9659. Castors, E. Fruton, London. 

9660. ConTROLLING PassacE of Licut Rays, C. A. 
Morgan, London. 

9661. CycLE Hanpies and their Bars, J. Sinclair, 
Glasgow. 

9662. Direct GEar for ga at Stedman and W. R. 
ea Sittingbourne, K 

LasTING JACKS, i. W. Mobbs and A. Lewis, 

“Tae 

9664. PHARMACEUTICAL CompouNnD, H. E. Newton.— 
(The Farbenfabriken vormals F. Bayer and Co., 
Germany.) 

9665. Cornet Pistons, J. Dyer, London. 

9666. Levers for ORGAN Stops, T. C. Lewis, London. 

9667. Drivinc Cuarns, 8. Z. de Ferranti and C. W. 
Atkinson, London. 

9668. Suirting Spanners, J. 8. Owens, London, 
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9669. Pneumatic Tires, P. Jensen. —(7he Para 
Rubler Tire and Manufacturing Company, United 


States.) 
9670. Cire for Hotprna Boat Satts, H. Sheaf, 

mdon. 
9671. Bicycte Locks and Foor Rests, J. Perotti, 

ndon, 


9672. Borris Stoppers, D. C. McKinlay, London. 

9673. Pottina Tacks and Naris, M, E. Campbell, 
London. 

9674. Bicycte Sappugs, T. W. and A. C. Bannerman, 
London. 

9675. Execrric Crooks, L. A. A. Hennequin, London. 

9676. Cuornino, T. Bradford, London. 

9677. Pencit SHarpeners, A. D. Spiers, London. 

9678. Bau Bearines, W. 8. Holding and C. W. Brown, 
London. 

9679. Breakine-up Rags, L. A. Porritt and E. 8. H. 
Barnes, Manchester. 

9680. Stipine and Foupine Partitions, W. E. Everett, 
London. 

9681. Currina-orr Macurngs, F. B. Shuster, London. 

9682. Oven, M. Weiss, London. 

9683. Morors, C. Birault, London. 

9684. Twist Lacs, G. Soar, London. 

9685. Denrat AppLiance, L. Read and G. 8S. Bonnalie, 
London. 

9686. Brakes, L. H. Taylor, jun., London. 

9687. Printing Macuinery, A. F. Battey, London. 

9688. Bunes for Casks, B. H. Watson and M. Boyd, 
London. 

9689. Taps for Casks, B. H, Watson and M. Boyd, 
London. 

9690. Cravat Hoiper, H. Goldbeck, London. 

9691. BrtutiarD TaBLEs, J. Oliver, Liverpool. 

9692. Sprinc Supports for Sappies, T. H. Brough, 
Manchester. 

9698. Cicar and CIGARETTE Hoper, J. W. Boardman, 


Liverpool 

9694. Pozzuz, J. E. Davies and H. FitzHerbert, Bir- 
mingham. 

9695. Partitions for ScaooLt-Rooms, W. Johnson, 
Liverpool. 


9696. Heatine Water, E. and A. Thorpe, London. 

9697. TrrEes, A. Pulb ook, London. 

9698. Srartine Sypaons of Cisterns, W. B. H. Dray- 
son, London. 

9699. Suppivip1ne Burrer, A. Billcliff, London. 

9700. Pressinc or Moutpine TaBcets, G. H. Neidlis- 
ger, London. 

9701. Preparations of Iron, E. Dolle, London. 

9702. Cotocrinc Matrers, H. H. Lake.—(K. Ochler 
and Co., Germany ) 

9703. Stipe for Paorocrapnic PiarTes, E. Wiinsche, 
London. 

9704. FERTILISED MATERIALS, 

mdon. 

9705. Lamp Burner, F. V. Davis and J. F. Chadwick, 
London. 

9706. Horseiess CarRiaces, J. E. A. Amiot and E. 
Peneau, London. 

9707. ALTERNATING CuRRENT Motors, O. T. Blithy 
and K. Kand6, London. 

9708. Parventinc DistuRBaNces in T&LEPHONE CIR- 
cuits, O. T. Blithy and K. Kandé, London. 

9703. TorPEDo Nets, J. Durnford, London. 

9710. Diazo Compounps, C. D. Abel.—({The 
Gesellschast fiir Anilin Fabrikation, Germany.) 

9711. Daivinc MecHanism for Cycies, I. 
London. 

9712. Wueets, J. W. Holland and A. Anthony, 
London. 

9713. SreeRrtNe of Vessexs, J. C. Leaver, London. 

9714. AceTy:LEsRr Gas, U. Kesselring, London. 

9715. Rack for Hotp1ne Tosacco Pirgs, G. R. Wilson, 
London. 

9716. Hurricane or TuBULAR Lanterns, J. H. Stone, 

ondon. 

$717. Complex SULPHIDE 
London. 

$718. ManuractoreE of Boor Hegts, H. D. Richardson, 
Lon ion. 

9719. AceTYLENe Gas Borser, J. Lebeau, London. 

9720. Cones for Cycces, 8. Powdrill, Fleckney, 


ueicester. 


C. H. Thompson, 


Actien 


Rees, 





Oaes, F, Ellerch u3en, 
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9721. Feep-waTER Heaters, A. C. Moffatt. London. 

9722. O11 Motors, J. Roots and CU. E. Venables, 
London. 

9723. Screntiric Pepat Action, W. Hartley, Brad- 
ford. 

9724. BicycLe Braxszs, J. C. Moore, Meads, East- 
bourne. 

9725. FasTenInc Winpows, J. C. Moore, Meads, East- 
bourne. 

9726. Joints of Stoneware Pires, H. L. Doulton, 
London. 

9727. INcanDEscENT Gas Systems, R. M. Gloyne, East- 
bourne. 

9723. Bicycces. P. E. Masey, London. 

9729. Fotp1no Tastss, 8. and E. P. Bloomer, London. 

9730. Ratiway VEHICLE Covuptinos, A. F. Guhl, 
London. 

9731. PantaGRaPH ENGRAVING Macuines W. Moulton, 
Manchester. 

9732. Carryinec SHEEts from Macuines, G. Newsum, 
Bradford. 

9733. Weavine Fasrics, W. G. Heys.—{C. and G. Brun, 
France.) 

. AxeRiaL Navication, J. Marshall, Birdwell, 

Barnsley. 

9735. CARRIER for PNEUMATIC TIRE INFLATORS, W. Ross, 
Manchester. 

9736. PUNCTURE - RESISTING Banps, F. Newby, St. 
Clements, Ipswich. 

9787. DisPLayaAL of ADVERTISEMENTS, J. M. Starley, 
London. 

9738. PweumaTic BicycLe Tire SHrIetp, W. H. Hall, 
London. 

9739. TRANSMITTING Power, R. McLachlan, Stockton- 
on-Tees. 

740. Drivinc Appliances of Cycues, W. 8. Simpson, 
London. 

9741. Borter Tupe Fastentnos, C. Dowsen, Jarrow- 
on-Tyne. 

9742. Trres, B. F. Sparr, London. 

9743. TroucH Epeinc, F. Wheeler, Tilehurst, near 





ing. 
9744. CuLtivators, J. E. Ransome and F. W. Garrard, 
mdon. 
9745. Pweumatic Tires, M. M. Dessau and C. Vautin, 
London. 
9746. Topinc, A. J. Boult.—(H. W. Warmuth, Ger- 
many.) 
9747. Macuine for Rivetinc Puiates, C. B. Bender, 
London. 
9748. Protectine Ececrric Wires, G. E. Taylor and J. 
Eck, London. 
9749. Be.t for Mgpicat Purrosgs, M. Ash, Birming- 


ham. 

9750. Corrs, R. Ashcroft, Birmingham. 

9751. SepaRaTING Mitk from Cream, J. M. Christie, 
Dundee. 

9752. Pweumatic Tires, E. Alexander and A. Grieve, 
Dundee. 

9753. Mera Lavatory Sranps, G. D. Innes, Man- 
chester. 

9754. Steam Enoines, E C. Holden, Manchester. 

9755. APPLIANCE for CLEANING Wrinpows, W. S. and D. 
Provand, Glasgow. 

9756. WINDOW-CLEANING APPLIANCES, D. and W. 8. 
Provand, Glasgow. 

9757. Hanoina Loops for Coats, 8. Cash, Birming- 
ham. 

9758. Sreerinc Apparatus, F. L. Wilder, Sulham, 
Reading. 

9759. Cycte Sappies, J. Hood and J. P. Pimbury, 
Birmingham. 

760. Straps and their Buckies, P. A. Martin, Bir- 
mingham. ' 

“_ Hanpies for Cycie3, P, A, Martin, Birming- 

14m, 


9762. Burners for ACETYLENE, J. G. A. Kitchen, Man- 


chester. 

9763. Propvcine AceTyLeneg, J. G. A. Kitchen, Man- 
chester. 

9764. Tires, E. B. Raper, Manchester. 

9765. Writine Apriiance, W. Hanlon, Innishannon, 
Co, Cork. 

9766. Cycies, R. L. Williams, T. Payne, and T. Ryde- 
Jones, Chester. 

9767 QUICKLY - HEATING KetTTLE, T. E. Ware, Barn- 
staple. 

9768. PepEstaL WATER-CLOSETS, J. Slater, Manchester. 

o> ene Pump Suspenper, R. G. Ferris, Bromley, 

en 


9770. Gas Liautine, J. Walsh, London. 

9771. Muzz.es, C. Green, Liverpool. 

9772. Botters, F. B. Bramham and A. J. Crippin, 
Liverpool. 

9773, Steam Disrrisutine VaLves, J. Edge, Liver- 


pool. 
9774. ArracuMent for Laxsets, C. H. Drakard, 
London. 


9775. Makino Wuirte Leap, J. S. MacArthur, Glasgow. 

9776. Heatinc WaTER by Means of Steam, J. H. Pyle, 
Glasgow. 

9777. Fastentne Lucoace Carriers, E. Harting, 
Liverpool. 

9778. Brazecess Joint for CyrcLe Frames, R. Usher, 
Birmingham. 


9779. Contacr BREAKER for INDucTION CoILs, P. Jolin, 


risto! 
9780. Scnoot Desks, 8. Bridge, Lye, Stourbridge. 
9781. Pneumatic Tires, J. Linley, Birmingham. 
9782. Heignt Merasurina STANDARD, C. Sheather, 
London. K 
9783. MusicaL InstruMENTs, W. P. Dagg, London. 
9784. CARBURETTING AppaRaTus, A. H. L. Grivel, 
London. 
_ ae, E. Verity and B. Banks, Briggate, 
eds. 
9786. Disposine of Surnpius Sream, J. Loving and H. 


White, Belper. 

9787. Wueets and Tires for Cycies, F. H. Mingay, 
Renfrewshire. 

9788. Openinc and CLosinc Vatves, B. Rhodes, 
London. 


9789. Sprxnino, T, Ashworth, J. 8. Gaunt, and G. A. 
Robinson, Manchester. 
9790. StoONEWARE Pipges and Gutrers, A. Greenwood, 
Manchester. 
9791. ee Ris, E. C. Wasdell and J. H. Taylor, 
ndon. 
9792. ApsusTaBLE CalseL Fence, C. J. Connock, 
Eastleigh, Hampshire. 
9793. gma Porntep Carps, A. A. Sinkinson, 
on. 
9794. Orrer Boarps, W. Cooper and T. Haller, 
London. 
9795. Cornice PoLte aid Curtain Rives, W. Thomp- 
son, Birmingham. 
9796. Kwos3s and Mounts for Fenpers, E. Taylor, 
Birmingham. 
6797. LicuTING and Sicnatiino Trams, H. W. D. 
ninlop, Lucan, Co. Dublin. 
9798. BrusHes, H. W. D. Dunlop, Lucan, Co. Dublin. 
9799. Bieacuine LinsEEp O11, K. W. English, London. 
9800. Recorpine the Position of Orgs, C. de Ricaris, 
London. 
9801, Wixpinc Rippon, W. Llewellyn, London. 
9802. Frepine Printina Macuines, O. Imray.—(4. 
Lagerman, jun., Sweden.) 
9803. Vorraic Batrery, H. E. de R. de Lavison, 
London. 
9804. ImiraTinc Fasrics in Corours, P. Dosne, 
London. 
9805. ELECTRICAL INSULATING MATERIALS, A. Gentz3ch, 


980i. Secr-seaLttne Vessecs, A. H. Brintnell, London. 

9307. Bicycie, J. R. Cortial, London. 

9808. Air Va.ves, W. de Lany, jun., London. 

980). Bicycies, W. Jenkins, London. 

9810. SrreTcHine Bevts, G. F. Redfern.—(Den Norke 
Remsabrik, Norway ) 

9811. Rotary Esones, E. B. Tree and R. H. Eldon, 


ndon. 

9812. Seamiess Meta.iic TcBes, E. Pilkington, Bir- 
mingham. 

9313. Copyinc Apparatus, J. Probst, London. 

9814. DisPLayING ADVERTISEMENTS, M. Fabbrucci, 
London. 

9815. Caoppinc Macuines, J. Crickx and J. Donnay, 
Brussels. 

9816. VeLocipepes, E. D. Ruyck, Brussels. 

9817. Vatve Gear for Steam Encines, R. Parkin, 
London. 

9818. Me.tTinc Street, B. Dawson, S. Pope, and 8. J. 
Robinson, London. 

9319. Axes of Crcxes, J. O. Sahlmann, London. 

9820. LeatHER, A. Chiba, London. 

9821. SicuTinc Gear, Sir G. 8. Clarke and G. H. 
Banister, London. 

9822. UNDERGARMENTS, M. A. Roberts, London. 
9823. CycLe Fork Crowns, H. H. Lake —(The Martin 
and Gibson Manufacturing Company, United States.) 
9824. ComMPRESSED AIR ENGINES, Gibbs, 
London. 

9825. Dress Fasteners, H. H. Lake.—{S. F. Paul, 
United States.) 

9826. Toora-BrusHEs, A. H. D. Thomas, London. 

9827. AROMATIC FLUORO-HYDROCARBONS, F, Valentiner, 
London. 

9828. Boor-peccinc Macuine, H. H. Lake.--Davey 
Pegging Machine Company, United States.) 

9829. THERmostaTic VaLves, H. H. Lake.—(J. A. Ser- 
rell and M. Leicth, United States.) 
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9830. Brakes for Evastic Tires, J. W. Hartley, Stone, 
Staffs. 

9831. Pistow Packina, W. J. Greenland, Bristol. 

9832. Game, J. H. C. Boig, Liverpool. 

9833. Encines for BLowine Oroans, H. Swanton, 
London. 

9834. CLEANING MupauaRps of Cycuzs, C. B. Stewart, 
Birkenhead. 

9835. Cycies, R. McLachlan, Stockton-on-Tees. 

9886. CycLe Stanps, W. Saxton, Keighley. 

9837. Traction Enxoine and VeuicLe, H. Higgins, 
Belfast. 

9838. Orn Enotrves, W. Slingsby, Keighley. 

9839. Brake for Cycies, W. Saunders, Kilmarnock, 
Ayrshire. 

9840. AMALGAMATING Precious Metats, H. H. Eames, 
Keighley. 

9841. Loom Suutties, W. Hilton, Keighley. 

$842. Drivins Betts, T. Cudlipp, London. 

9843. a Waste Preventers, N. Simmons, 

ristol. 

9844. Brick Presses, J. Whittaker and C. Whittaker 
and Co., Ltd., Liverpool. 

9845. P1aNororTE Frames, C. Hennig and J. Southey, 
London. 

9846. Haxpie-Bars, J. G. Morgan, L. B. H. Brown, 
and A. V. Green, London. 

9847, Steeve SuspenDER and Garter, F. Lupton, 
Rochdale. 

9818. Bep Rest, T. R. Pettit, Rochester. 

9849, Cuarn Gear, J. Cowie, Glasgow. 

9850. Tires and Rims for WHEELS, J. Newhouse, 
Calne, Lancs. 

9851. Trres, W. Rixom, London. 

9852. Brake, T. Mooney and T. Anderson, Winlaton, 
near Blaydon-on-Tyne. 

9853. Copyinc by ArtiriciaL Licut, B. J. Hall, 

London. 

9854. Putveristne Ores, J. J. Storer, F. Martin, and 
G. O. Eaton, London. 

9855. Anrmas Copticon, A. Lewino and W. L. Isaacs, 
London. 

9856. TRANSMISSION PuLLEys, J. M. Hurd and J. 

Donald, Barrow-in-Furness. 

9357. ACETYLENE GAs GENERATOR, E. K. and W, Hutton, 





Selkirk. 





9858. Fi-TERING and Ox.pisine Sewace, J. B. Petrie, 
OC. ale, 

9859. Wueexs, J. H. Dwyer, Dublin. 

9860. Heatinc Water, A. Yates, Manchester. 

9861. SHe.ts, J. E. Bott, Manchester. 

9862. Mrninc Wepogs, E. Parry and 8. Milner, Barns- 


ley. 

9868. INNER Tune Crcie Tire Cover, W. H. Hall, 
London. 

9864. FLyinc Macutnes, B, R. Beenen, London. 

9865. Propucinae Stream by Deronatinoe, C. Castel, 


naon. 
9866. FivTeRING and Separatine O11, G. Huitink, 
London. 
9867. ApsUSTABLE TELEscoric Wire, H. J. Bolton, 


ndon. 

9868. ProvecTiLe, E. M. Johnson, London. 

9869. VaLves, A. J. Boult.—(N. A. Christensen, United 
States) 

9870. Scares, A. J. Boult.—(7he Computing Scale Com- 
pany, United States.) 

9871. Fire-arms, P. M. Justice.—(Colt’s Patent Fire- 
arms Manufacturing Company, United States.) 

9872. CatcuLatinc Macuines, D. K. J. T. Hiett, 
London. 

9873. Exastic Tres for WHEELS, F. Barratt, London. 

9874. Toys, J. Lightwood, Handsworth, Staffs. 

9875. PREVENTING UpsetTine of Ketries, J. Wareham, 
London. 

9876. CLEANING CuImneys, W. 8. Frost, London. 

9877. Locx1ne Joints, T. Jacob and 8. J. Waring and 
Sons, Ltd , London. 

9878. INcanpEsciING Exectric Lamps, J. A. Sinclair, 


London. 
9879. ELecrric Raitways and Tramways, E. Wilson, 
London. 
9880. TuBE-ROLLING MILLs, W. Pilkington, London. 
C. W. Coh 


9881. Currinc Hotes in Fasrics, &c., n, 
mdon. 
9882. AXLE-BoxEs,.of VeHicLes, F, J. Whittaker, 


ndon. 

9883. Nut-tockine Devices, J. C. Chapman.—({l. A. 
Ceatlivre, United States.) 

9884. NgeDLEs, A. Schceneweiss and H. Réoehling, 
London. 

9885. Lawn Mower, W. P. Thompson.—(d. L. Melle, 
France ) 

9886. Grove Fastenincs, H. H. Take.—(W. B. Page, 
United States ) 

9887. VenicLEs, H. H. Lake.—(W. A. McGuire, United 
States.) 

9888. Pepats, H. H. Lake.—(R. Malcom Co., United 
States.) 

9889. GLass-BLOWING Macuine3, N. W. 
London. 

9890. Printinc Macuings, F. Meisel, Loridon. 

9891. TaBLE, B. L. Cox, London. _ 

9892. Jars for Preservina Fruit, K. E. Gunkle, 
London. 

9398. ComprnaTion Locks, W. F. Wible, London. 

9894. CLasps, M. E. Hendrick, London. 

9895. Winpinc Macuines, A. L. Adams and G. F. 
Hawes, London. 

9895. Roc Fasteners, J. A. Dabrowski, London. 

9897, FirE-aRMs, A. Francotte and Co., London. 

9898, CuemicaL Compounp, H. E. Newton.—{The Far- 
benfabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

9899. GRINDING Bats, W. Woolf, A. Brown, and J. R. 
Rickard, London. 

9900. Muzzves, J. Hillman, London. 

9901. Maitinc Macurnes, M. A. Barber, London. 


Hartman, 


9902. UMBRELLA ATTACHMENTs, K. Landau, 
London. 

9903. Basins, W. H. Burnett, London. 

9904. Trres, C. Crates, London. 

9905. Gas GeneraTina Furnaces, 8. G. Smith, 


Lond on. 

9906. Excines, T. R Almond, London. 

9907. Ou. Exornes, P. G. A. Peugeot, London. 

9903. Perroteum Motors. E, Capitaine, London. 

9909. Risson, H. J. Haddan.—( The Soeiété Sobrinos de 
D. Juan Battlé, Spain.) 

9910. Gun, G. Zimmermann and J. B. Michiels, 
London. 

9911. Presexvinc Oity Foop-mattTer, E. B. Watson, 
London. 

9912. AtmospHeRIC Burners, J. 8S. V. Bickford, 
London. 

9918. ManuracTuRE cf Evectropes, E. Marckwald, 
London. 

9914. Manuractore of E.ecrropes, E. Marckwald, 


London. 
9915. PweumaTic RarLway Brakes, A. Kapteyn, 


ndon. 

9916. Propucine Pictures on Porcetatn, J. F. Fritsch, 
London. 

9917. Tupes, B. Price, C. W. E. Marsh, and R. Lay- 
bourne, London. 

9918. Bicycte Hotper, L. L. Martin, London. 

9919. Venpinc Macutves, E. Shaw, London. 

9920. Preumatic Tires for Wuere.s, W. Gregory, 
London. 

9921. Sawino Srong, A. J. Boult.—(S. Stensageriaktie- 
bolaget, Sweden.) 

9922. Drop-pown Guns, W. Solodovnikoff, London. 

9928. BicycLe Support, W.S. McCay, London. 

9924. CARTON-PIERRE for Roorine, D. J. Feuerléscher, 
London. 

9925. InrLaTine the Tires of Cycixs, C. A. McEvoy, 


London. 

9926. Bow1s, W. J. Ashworth and T. Stevinson, 
London. 

9927. TrimminG the Hees of Boors, C. M. Johnson, 


ndon. 
9928. Gas Generator, C. Crastin and G. Baldwin, 


mdon. 
9929. ~-—_reoes Air, G. Buck and E. 8. Torrey, 
mdon. 
9930. Pneumatic Trres, G. d'Infreville. London. 
9981. Generators, J. Cowan, W. R. Wills, and J. R. 
Sharman, London. 
9932. Screens, R. H. Lake.—(P. Picard, France.) 


2ist April, 1897. 
ae Gas Generators, J. H. Exley, Brad- 
fe 


ord. 
—. KNIFE-CLEANING Macuines, C. Raison, Hudders- 
eld. 
9935. Buastinc, H. Walker, South Northampton, 
ire. 


Derbyshire. 

9936. Tings, G. L. W. Hepenstal, Ross, Mount Nugent, 
Ireland. 

9937. TcBE for Pygeum atic Trtres, 8S. Evans, Partick, 
Scotland. 

9938. TirE Covers, J. West and H. J. W. Raphoel, 
London. 

9939. RemovaBLz Covers for Juos, A. Martin, Long- 
port, Staffs. 

9940. INcANDEscENT Gas Lamps, J. B. de Léry, Man- 

chester. 

9941. Cootinc and Grapvuatine Liquips, J. Klein, 

Manchester. 

9942. Brake for Bicycies, W. Peet, Tramore, Co. 

Waterford. 

9948. Topacco Piper, J. G. Berry, Nottingham. 

9944. Tricycits, P. E. Masey, London. 

9345. SepaRaTiNG Iron from Brass, J. Bromilow, Man- 

chester. 

9946. FLANGED Tires, W. Beardmore and W. Cope, 


gow. 
9947. Motors, 8. J. Williamson, Liverpool. 
9948. ApvEeRTIsING Apparatus, G. A. Poole, Notting- 


ham, 
“= * ead F, A. Rose and H. Elliott, Agbrigg, Wake- 
fie 


9950. Drivine Gear of Cycugs, T. Cullen, Glasgow. 
9951. ManoractureE of Loom Carps, J. Makin, Man- 


chester. 
9952. Looms for Wravinc, W. P. A. Werner, Man- 
chester. 
9953. OxyoEn Gas, C. E. Melville and J, Horne, 





London, 


9954. Pneumatic Trrea, J. Adair, Waterford, Ireland, 

— ——— E. ns eee, 
56, SELF-FEEDING WATER Brusu, H. Dow 
Skinner, London. F spine. 

9957. Capes, R. T. Tait, London, 

9958. Wuert Tires, H. Hawgood, London, 

9959. TRANSMITTING Processions, R. Henderson 
London. . 

9960. Winpow Burnps, ©. F. Baker, London. 

9961. Carcuina Breries, G. Szikla and K, Eyssen, 


on. 
9962. MELTING MerAL, E. P. Simpson.—(A. 7. Sturgess, 


pain. 
9963. INTERNAL ComBusTION Enaines, A. H. [, 
Grivel, London. , 
9964 TREATMENT of Ores, J. C. Montgomerie 
Parkes, London. ‘ “ em. 


9965. WasHING Bort.es, W. Beetham, London. 

9966. PROPELLING VEHICLES, 8. I. Prescott and 4 
Pagelow, London. 5 

9967. TELEGRAPHIC TRANSMITTERS, E. Porter, London, 

9968. Exgcrric Conrrou of Gas, J. H. Kerridge, 
London. P 

9969. Hips, J. Biddulph and E. A. Haggard.—(z, 
Acklom. India.) 

9970. Exp.osives, E. A. G. Street, London. 

9971. Tires, A. J. Boult.—(F. L. M. Bernhardt and 
F. B. H. Kramer, Germany.) 

9972. CycLe Lamp Hovpers, E. Edwards ~(H. F. von 
Ketelhodt, Germany.) 








SELECTED AMERICAN PATENTS, 


From the United States Patent Office Official Gazette. 





575,506, Mount ror Fie_p ARTILLERY, L. L. Driggs 
Washington, D.C.—Filed March 20th, 1896. P 

Claim.—(1) In a mount for artillery, the combination 
with a gun, cf a saddle supporting ssid gun, an 
elevating screw carried by said saddle, and a training 
screw also carried by said saddle, substantially as 
described. (2) In a mount for field artillery, the com. 
bivation with a trail, a slide secured thereto, and a 
saddle supporting the gun and adapted to move longi- 
tudinally in said slide, ofan axle supporting said slide 
aud trail, bracket plates secured to said slide and pro. 
jecting outward and downward, and provided with 
sleeves fitting snugly over said axle near the hubs of 
the wheels, a spring-operated pawl carried by each of 
said sleeves, and a ratchet wheel rigidly attached to 





} 
Tt 


the hub of the wheel and eng»ging sail spring 
operated pawl and locking the wheel against back- 
ward rotation when desired, substantially as described. 
(3) In a mount for field artillery, the means for pre- 
venting the wheels from rotating backward when 
desired, which comprise a ratchet wheel attached 
rigidly to the hub of each wheel, a spring-operated 
pawl M mounted in the framework of the carriage 
and adapted to engage said rachet wheel, a spring M’ 
normally pressing said pawl forward, a retracting eye 
m for drawing said pawl backward and a pin m’ adapted 
to fit in the corresponding ratchet when the paw! is in 
engagement and to bear against the face of the frame 
when the pawl is drawn out of engagement with the 
ratchet wheel, substantially as described. 


575,661. Gas orn Om Enaine, W. F. Trotter, 
Marshalltown, lowa.—Filed May 18th, 1896. 

Claim.—In agas or oil engine, the combination with 
a working cylinder, of a mixing or explosion chamber 
having walls adapted to be highly heated to vaporise 
and ignite the explosive mixture and communicating 
with said working cylinder by a constricted passage, 
an air-feeding cylinder, a passage or duct affording 
communication between said air-feeding cylinder and 
said working cylinder and opening into the end of the 


575,661] 





latter, means for maintaining said duct open during 
the return stroke and closed during the forward 
stroke, a fuel-inlet for said chamber for supplying 
fuel directly to said chamber, an exhaust port situated 
at an intermediate portion of the cylinder and means 
for closing said exhaust port at a predetermined point 
in the return stroke, whereby air is drawn into the 
air-feeding cylinder on the forward stroke, and on the 
return stroke the air assists the working piston in 
driving out the burned gases during part of the 
stroke, and during the remainder of the stroke both 
pistons act in forcing fresh air into the combustion 
chamber, substantially as and for the purpose 
described. 








Epps’s Cocoa.—GRATEFUL AND Comrortine.—"' By 2 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by 4 
careful application of the fine properties of well- 
selec A, Mr. Epps has provided for our bresk- 
fast and supper a delicately flavoured beverage which 
may save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. We may escape 
many a fatal shaft by keeping ourselves well fortified 
with pure blood and a properly nourished frame. — 
Civil Service Gazette.—Made simply with wwe ate 
or milk.—Sold only in packets and pound , by 
Grocers, labelled, “James Epps anp Co., Ltd., 
Homeopathic Chemists, London.”—Also makers of 
Epps’s Cocoaine or Cocoa-Nib Extract: A_ thin 
beverage of full flavour, now with many beneficially 
taking the place of tea. Its active principle being 4 
gentle nerve stimulant, supplies the needed energy, 





without unduly exciting the system.—{ADvT 
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RECENT DEVELOPMENTS IN MERCANTILE 
SHIP CONSTRUCTION. 


No. II. 


Mip steel as manufactured for shipbuilding purposes 
is a splendid material, and indeed the best we have, but 
it has one serious fault which is proving to be a very 
expensive one to shi) owners. It seems that the purest 
jron is the most readily oxidised, and as mild steel is the 
nearest approach to perfectly pure iron at present used in 
shipbuilding, it follows that steel ships deteriorate by 
oxidation much more rapidly than do ships built of 
ordinary commerciel iron. At most parts of the structure 
it is possible by frequent cleaning and painting to keep 
the surfaces of the material fairly free from rust. This is 
especially the case in sailing vessels, which with care and 
attention may be made as durable when built of steel as 
they would have been had they been built of iron. But 
in steamers the case is very different, and this is particu- 
larly so as regards the bunker and machinery spaces. 
The portion of a steamer which suffers the greatest 
deterioration by oxidation is, however, in the double 
bottom beneath the boilers. All parts of a double bottom 
are, of course, more liable to corrosion than the more 
readily accessible and drier places in the 'tween decks and 
cargo holds. But with attention and frequent coatings 
of cement wash the damp double bottom of a steel 
steamer may be kept in fairly good condition, except, as 
before stated, beneath the boilers. To render a steel 
steamer ordinarily durable at that part special precau- 
tions must be observed. It is in this connection that 
shipbuilders have been called upon of late to modify the 
structural arrangements of steel steamers with a view to 
checking or preventing the costly wasting by corrosion in 
the vicinity of the boilers. 

These modifications have assumed various forms, and 
it is probable that others will yet be tried before the full 
solution of the problem is obtained. 

One plan is to employ iron only for the floors, inter- 
costals, reverse frames, and inner bottom plating in the 
boiler space. By so doing the trouble is reduced to the 
smaller dimensions which were experienced in iron 
steamers. But even then the loss by corrosion is serious 
enough at that part, as was painfully known to ship- 
owners before the use of steel commenced. It would 
evidently be better to do something which would make 
the loss by wasting no greater there than elsewhere—if 
that be possible. Moreover, to maintain the strength of 
the structure, the ure of iron involves thicker scantlings, 
and, therefore, greater weight of material, which in these 
days of low competitive freights, tells seriously against 
the shipowner’s profits. 

Another plan is to substitute ordinary framing for the 
cellular double bottom construction in the boiler space, 
but the objection to this is two-fold. In the first place, 
such an arrangement leads to a want of continuity in the 
longitudinal strength of the vessel, and that, too, at about 
the middle of her length, where also there is already a 
breach in the continuity of the stresses acting upon the 
vessel when loaded, by reason of the weights carried 
being less per foot of her length there than in the cargo 
holds. By stopping the inner bottom abruptly at the 
bulkheads enclosing the machinery space, it necessarily 
arises that we there have two weak places in the 
structure, which no possible overlapping of other longi- 
tudinal connections can obviate. And in the second 
place, if the vessel runs upon a rock so as to tear a hole 
in the bottom plating, it will avail her nothing that she 
has two bottoms elsewhere if the puncture happens to 
occur just where the inner bottom has been omitted. 
Hence, although this second plan has been adopted in 
many cases, it has been felt that the solution was not 
satisfactory. 

And now, before examining any other plans for dealing 
with the difficulty, let us consider what is the nature of 
the trouble to be coped with. Briefly, then, it may be 
said we have to arrest a result due to the joint action of 
moisture and heat upon a material which oxidises rapidly 
when exposed to such a condition. The heat of a stoke- 
hold without moisture is harmless to steel, while moisture 
without heat is moderately harmful. 

Attempts have, therefore, been made to keep the 
double bottom spaces under the boilers cool by raising 
the boilers as high above the inner bottom as possible, 
and by interposing non-conducting materials between 
them. This latter has sometimes assumed the form of a 
thick body of brick bedded in Portland cement on the 
inner bottom plating, and much benefit has been derived 
from the arrangement. But, all the same, the wasting 
has gone on ifeven at a reduced rate. The atmosphere in 
the double bottom below the stokehold has still been 
warm and damp, and that is sufficient to do the mischief. 
A further step was necessary; the air must be dried. 
This has been fairly well accomplished by means of an 
induced draught from the funnel uptake, the air being 
supplied through the ordinary water ballast air pipes 
fitted with goose-neck bends about the upper deck. 

Perhaps the most satisfactory solution of all yet arrived 
at is that which, while maintaining a complete double 
bottom construction under the boilers, does not permit of 
any water ballast being admitted at that part. A system 
of induced draught ventilation, as just described, serves to 
keep the space dry, and so the trouble is reduced to the 
smallest possible dimensions. Whenever the vessel is in 
port the manhole covers should be removed, and every 
chance of cleaning and coating the surfaces of the steel 
frames, floors, &c., should be taken advantage of. 

Some steamers are at present being built in which only 
alternate strakes of inner bottom plating are carried along 
under the boilers, these strakes being thicker than else- 
where, and always those which are associated with the 
centre girder and the lines of the intercostals. This 
arrangement maintains the continuity of longitudinal 
strength, but lacks the advantage of a complete water- 
tight inner bottom, should the skin plating be penetrated 

through grounding. 

Steel upper dike, when not sheathed with wood, are 





also a source of trouble to shipowners on account of the 
relative rapidity with which they waste through oxidation. 
The sea spray falling upon either an iron or a steel deck 
must necessarily be highly corrosive by reason of the salt 
it contains in solution. But the steel deck wastes much 
more rapidly than the iron one, and so it is now very 
usual for upper decks, when unsheathed, to be of iron. It 
is to be regretted that such should be found necessary, 
for the iron of to-day is by no means an ideal material, 
and it must be much thicker, and therefore heavier than 
a steel deck to be of equal efficiency. An anti-corrosive 
coating for steel weather decks is sadly needed; and any 
inventor producing one which will stand the wear and 
tear of foot traffic, as well as of loading and discharging, 
and at the same time be proof against the variations of 
temperature in summer and winter, would speedily acquire 
a fortune. At present we are, unfortunately, often driven 
to use iron for the upper member of the girder in ship con- 
struction when every other consideration but durability 
would point to the use of steel. 

A noticeable feature in recent ship construction is the 
value assigned to deck erections as elements of structural 
strength. At onetime if along bridge were built upon 
an upper deck the vessel was penalised by having her 
sheerstrake doubled. Now-a-days the fitting of a long 
bridge is insisted upon in vessels of large size and extra 
proportions, because of the strength which such an 
erection contributes when properly constructed. In cases, 
too, wherein the building of a bridge house is not insisted 
upon, instead of penalising the vessel by doubling the 
sheerstrake throughout, the doubling is required at the 
bridge ends only, and material which would otherwise 
be put into the sheerstrake in way of the bridge house is 
advantageously transferred to the bridge house plating. 
It is, in fact, generally recognised that a long deck 
erection in the midship half length of the vessel should 
properly be a source of strength rather than the contrary. 
To make it such, however, it must be treated as an 
integral part of the structure and as the top of the girder. 
If not made strong enough to resist the stresses coming 
upon it, better by far to cut it asunder in sections, so 
that it may work rather than break. Long bridge houses 
in E rremaen g liners now have continuous steel decks, 
additionally thickened side plating, and the landings of 
such plating double, instead of single, riveted either for 
the entire length of erection or certainly for some 
20ft. or so at the ends, where the shearing stresses are 
greatest 








THE MAY TRAIN-SERVICES. 
By CHARLES Rous-MARTEN. 


SEVERAL of the British railway companies have ‘‘ taken 
time by the forelock,” as regards their summer accelera- 
tion in the train services. The May time-tables exhibit 
some new departures of a very important and interesting 
character which it may be hoped are but the precursors 
of even greater improvements in July and August, 
the months when the tide of railway enterprise reaches 
its high-water mark. 

Among the progressive movements which the month of 
May has brought in, the new night-service to Ireland by 
the London and North-Western stands laudably promi- 
nent. Instead of the old “slow-fast” train which left 
Euston at 6.30 p.m. and did not deliver its passengers at 
Dublin until 6.0 a.m., thus occupying 114 hours on the 
journey, a new and really rapid express starts from Euston 
at 10.15 p.m., and its passengers reach Dublin at 
7.30 a.m., the journey taking only 9} hours, an im- 
provement of 2} hours at ‘‘ one fell swoop.” This service 
‘“‘ties” with the recently accelerated night-mail service, 
and beats the morning ‘ Wild Irishman” by 35 minutes, 
in spite of its recent quickening beyond Holyhead. The 
day trains between Euston and Holyhead remain rather 
poor specimens of modern expresses, but the London and 
North-Western has discontinued the archaic and objec- 
tionable practices of charging extra ‘express fares” by 
the mail trains, and of excluding third-class passengers 
from those expresses. 

The new Irish express is noteworthy for the fact that 
it makes only a single stop between Euston and 
Holyhead, and that it passes Chester without halting 
there. The first run is to Crewe, 158 miles, which is 
timed to be done in the same time as that of the Scotch 
midnight express, viz., 3h. 5 min., or at the rate of 51°24 
miles an hour. This time was beaten by 10 minutes by the 
8 p.m. Scotch “ Tourist” express, last summer and autumn, 
which was set down to do the 158 miles in 2h. 55 min., 
and almost always kept that time or improved upon it. 
Still, the non-stopping run of 185 min. is very good, and 
a great improvement on the old time, 223 min., with four 
stops. From Crewe onward the departure is wholly new 
and creditable. Hitherto, no train has been either timed 
at over 50 miles an hour from Crewe to Holyhead, or set 
torun that length without stopping at Chester. The new 
train is scheduled to do the 105? miles, with a slack 
through Chester, in 2 h. 5 min., or at the average rate of 
50°76 miles an hour. The night mail is given five minutes 
longer from Crewe to Holyhead, but this includes a 
stoppage of seven minutes at Chester, so the running 
time is in reality 2h. 3min., while if the usual three 
minutes were allowed for loss of time in the extra starting 
and stopping, the net time would be exactly two hours. 
As it is, the actual running time gives an average of 51°58 
miles an hour, faster than anything hitherto seen on the 
Holyhead section. The road is nota difficult one asa 
whole, but a few steep gradients and sharp curves have 
to be contended with, so the booked speed of both these 
Irish trains is distinctly good. 

The corresponding new up express makes the run from 
Holyhead to Crewe in the same time as the down train, 
viz., 125 min., but has two extra stops subsequently, 
viz., at Northampton and Willesden, of two minutes 
each; so the total time between Crewe and Euston is 
3 h. 25 min., or 20 minutes longer than that of the down 
train. For the run of 92} miles from Crewe to Northamp- 
ton the allowance is 114 min., equal to 48°5 miles per 





hour; from Northampton to Willesden the pace is mild, 
77 minutes being allotted to the 60} miles, representing an 
average rate of only 46°9 miles per hour. 

Another recent improvement in the London and 
North-Western trains is a new 5.30 p.m. “diner” from 
Euston to Liverpool and Manchester respectively, in 
4} hours each. This express also runs to Crewe without 
a stop, but being a heavy train is allowed 5 min. more 
time than the Irish and Scotch night expresses, viz., 
3h.10min. This, however, is at the rate of only a small 
fraction under 50 miles an hour. Why the train should 
not reach Manchester, only 30} miles further, until 
1h. 5 min. after arrival at Crewe is not very clear. What 
is quite clear is that the train could easily be at Man- 
chester 20 min. sooner, viz., by 9.25 or earlier. But 
doubtless there are good reasons of policy for this slow 
travelling over the last 30} miles. The 4} hours journey 
to Liverpool is quite a new departure from the ordinary 
service, having been hitherto experienced only by 
travellers in the ‘American Boat Special.” The old 
dining train, which used to leave at 5.30, now starts at 
5.35, and runs much as before. 

The Midland Railway also contributes a new and ex- 
cellent evening express “diner” fiom London and Man- 
chester. It leaves St. Pancras at 6.45 p.m. and reaches 
Manchester at 11.5; the transit tim: thus being 4h. 20 min. 
The first stop is at Bedford (49? miles) in 58 min., the 
average speed being 51°5 miles pe: hour. A somewhat 
slower rate is maintained thenceforward to Manchester, 
the road generally being heavy. The regular stops, 
beside that at Bedford, are only at Leicester and Derby, 
but there are optional stops by sigual, when required, at 
three suburban stations near Manchester. The corre- 
sponding up train leaves Manchester at 9.10 a.m. and 
also Liverpool at 8.20. It calls at Marple, Derby, 
Leicester, and Wellingborough, and reaches St. Pancras 
at 1.35 p.m., the time thus being 4h. 25 min. from Man- 
chester, 5 h. 15 min. from Liverpool. Its quickest run is 
from Leicester to Wellingborough, 34 miles in 39 min., at 
the rate of 52°3 miles an hour over a heavy road, which 
includes the ascent of the Kibworth and Desborough 
banks. 

The South-Western line has already begun on Mondays 
and Saturdays to duplicate its principal up express from 
Bournemouth, that leaving at 2.5 p.m., but the advance 
portion, leaving at 1.55 p.m., takes 2h. 40 min. for the 
journey, instead of 2h. 20 min. as last year, and calls at 
Brockenhurst and Southampton instead of running direct 
to Vauxhall without astop. The South-Western does not 
improve its April service to and from Portsmouth and 
the Isle of Wight, but the London, Brighton, and South 
Coast has a new up express from Portsmouth at 4.45, 
running to Victoria in2h.10 min. There do not appear 
to be any other noteworthy changes at present. 








ARMY SIGNALLING AND ITS USE IN WAR. 


Lievt.-Cot. Kennepy read a paper in the theatre of the 
United Service Institution with the above title on Friday, 
April 30th, Sir Redvers Buller being in the chair. Without 
entering into questions of military detail, there is much of 
interest to general and scientific readers. Signalling, the 
lecturer pointed out, appeared to lose its importance on the 
first introduction of the electric telegraph into operations of 
war. Yet it was clearly a necessary element in communica- 
tion. Thus only can communication between shore and 
ships be made, and thus only can intelligence be communi- 
cated between exposed positions on service. Curiously 
enough the electric telegraph was first used in the Crimean 
War by the allies, and sun-flashing by mirrors was used at the 
same time by the Russian army. Sun-flashing is, however, 
said to have been used in some primitive way by North 
American Indians and by the ancients. The lecturer did 
not say so, but we can hardly imagine Archimedes employing 
mirrors without their use for signalling coming in. In 1875 
the Indian Government adopted the heliograph, and it was 
used in the field in the Jowaki-Affridi Expedition of 1877-78. 
In 1826 Lieut. Drummond employed the limelight in trigono- 
metrical survey, this light being visible across the Irish 
Channel, a distance of 64 miles, and between Ben Lomond 
and Knock Large, a distance of 95 miles. In 1863 the 
late Sir Francis Bolton used a portable limelight apparatus, 
signalling between Dover and Calais and between the Crystal 
Palace and Aldershot. In the Abyssinian Campaign of 
1867-68 both the telegraph and signalling were employed 
with success, although the latter depended on flags, fog horns, 
hand lamps, shutters, and cones. 

Communication in a campaign will depend fundamentally 
on the electric telegraph, which will form the base from 
which other systems branch off. It is liable to destruction, 
however, and although it has been used under circumstances 
when it was unprotected, it has suffered grievously from 
interruption. The Kyber line, for example, during the 
Afghan war of 1879-80, was cut ninety-eight times, and sixty 
miles of wire carried off. The telephone is considered by the 
lecturer less safe to depend on, owing to indistinctness in 
some voices. Signalling obviously offers special advantages 
in the case of advanced or detached positions. It can be used 
where no roads exist for transport of heavy guns, across 
water, and over the head of a surrounding enemy, as is now 
being illustrated by its use by the Greek force under Colonel 
Vassos in Crete. On the other hand, bad weather and to 
some extent unfavourable features of the country may inter- 
fere with signalling, and it may be read by the enemy if not 
prevented by the use of cipher. The lateral range of the 
heliograph, however, limits the possibility of reading to a 
very narrow band of ground; at ten miles it is from 160 to - 
180 yards wide. Such objections as the possible disclosure 
of the presence of troops and the slowness of work 
seem hardly worth notice. Mounted orderlies and cyclists 
complete the usual means of communication. Balloons 
have a special part to play also. Written messages 
conveyed by mounted orderlies, have the great advantage 
of being definite and of furnishing records for after 
reference. They are naturally limited in distance, slow of 
transmission, costly in the means required, and liable to 
failure from the rider being captured, killed, or losing his 
way. The lecturer made what seems a valuable suggestion 
as to combining cycling men and signal men; to a certain 
extent, cycling being generally available over good flat pro- 
tected roads, while signalling finds its chief use under the 
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opposite conditions of mountainous and isolated positions, so 
that men might turn to the alternative required by the cir- 
cumstances. In a country like India, where the sun is 
generally available, the heliograph has a value which it 
cannot possess in England. The lecturer then discussed the 
application of signalling in the field, and the best disposition 
of men for the work. As an example of the value of signal- 
ling, he stated that at the battle of Kéniggratz at 1 p.m. the 
1st Prussian Army Corps, under Prince Frederick Charles, 
had brought all its available troops into action without 
making any impression on the Austrian centre, and was 
fighting hard to retain the position it had won, and on the 
right the army of the Elbe had likewise been checked, so that 
the Prussian commanders looked anxiously to the left for the 
coming of the Crown Prince, in ignorance that two of his corps 
had already been engaged with the Austrian army for half an 
hour within easy signalling distance of the rest of the Prussian 
army, who stood thus in ignorance of thisstate of affairs. Onthe 
other hand, the Austrians might have obtained valuable in- 
formation as to the advance of the Crown Prince, and made 
preparations to meet him by a good use of signals. Fora 
long-continued defence, telegraph communication is valuable, 
but in case of retreat it is difficult to carry off wire and 
wagons well. The passage of a river is a case where signal- 
ling is specially valuable, mounted orderlies here failing to a 
great extent. The Russian army, on mobilisation, has six 
fortress telegraph detachments, their duties being to work 
the telephones, telegraphs, and heliographs in the fortresses 
in which they are stationed. In the Chitral expedition, for 
a distance of 115 miles between Chitral and Jalala, 141 
British and 124 native signallers were employed, over 100 
permanent stations being occupied. The total number of 
messages sent was 55,590, the longest direct heliograph 
signal distance was 87 miles. The work was heavy, but com- 
pletely successful. The same successful result attended the 
use of signalling and telegraph on the Miranzai expedition 
in 1891, General Lockhart reporting at the conclusion of the 
campaign that the management of the work left nothing to 
be desired. It appears that in the Austrian service signalling 
consists mainly of a semaphore system used in hilly country. 
In France, flag signalling has been superseded by discs, and 
by day or night the Mangin lantern is used. In Germany 
signalling is not practised, reliance being placed on mounted 
orderlies and cyclists. In Italy, balloons, optical telegraphy, 
or long signal distance signalling by heliograph, electric 
light, &c. The Morse alphabet is used. The Russians em- 
ploy heliograph and telegraph, but in no continental army 
does the flag system of signalling appear to be used. The 
United States use flag, heliostat, lamp, torches, ball, and 
collapsing drum. 








CAPS AND IGNITION OF POWDER. 

Mr. W. D, Bortanp gave a lecture, on the invitation of 
the Gunmakers’ Association, in the theatre of the United 
Service Institution, on the afternoon of Thursday, April 29th, 
on “The Action of Caps in the Ignition of the Charges of 
Small Arms.” This subject has grown in importance with 
the introduction of cordite and smokeless powders, involving 
new conditions and calling for a more particular and sys- 
tematic investigation of the question than had been made up 
to that time. Such an investigation Mr. Borland has made. 
The work has, apparently, been peculiarly his own. He has 
devised means for the application of photography for recording 
the appearance of the flash and of the thermo-electric pile for 
measuring the heat. In these he has shown originality, and 
the care and perseverance necessary to such success as wins 
confidence in the results obtained. As it happens also that 
Mr. Borland is a remarkably good speaker, the lecture was of 
unusual interest, although necessarily confined in its scope 
tothe details of a matter which, although one of vital import- 
ance, has had but little attention bestowed on it even by 
scientific officers and manufacturers of ammunition. The 
flash of a cap was of necessity brought to such strength as 
to ignite the charge. In metal cartridges the shape of the 
anvil and passage for the flash necessarily had to be con- 
sidered, the metal of the cap had to be such that the cap 
expanded and held in its chamber instead of splitting, and the 
composition had to be reliable and bear the exigencies of 
service. These matters were worked out in a rough, practical 
way, and except those concerned in the actual manufacture 
of ammunition few cared to know further about caps and the 
ignition of small arm cartridges, than the fact that misfires did 
not occur, and that the ammunition stood weather and rough 
handling. Sooner or later it was certain that some more 
scientific investigation of the action of fulminate should be 
made, and this Mr. Borland has undertaken and carried 
through with marked ability. In his lecture he first exhibited 
the old system of testing the strength of cap flash by receiv- 
ing it on a sheet of paper placed at the end of a tube, and a 
device subsequently introduced of inserting a metal tube 
pushed into the rifle barrel, which tube had strands of gun- 
cotton placed across at measured lengths, the power of 
ignition of the cap being tested by the length at which the 
strands are fired. After 1892 the lecturer began to apply 
photography to obtain systematic records of flash, and 
obtained vast series of photographic pictures of the cap flash 
taken from one side by cutting away the side of the cartridge, 
which are very characteristic and interesting. They are also 
of great value, although it does not appear that the question 
is or can be worked out by such means alone. The contrast 
between the feeble haze formed by early caps and the strongly 
marked figure of those nowin use is very marked. The charac- 
teristic flash of the latteris something of the form of a leather 
hide as usually obtained with the rudiments of the limbs on it. 
if we suppose such a hide to be hung up tail end downwards 
with a small ball added at the neck end to replace the head, 
we have as nearly as possible the general form of the recorded 
flash, the ball being the point of first ignition. In the Dark 
Ages this luminous figure might be thought to be that of a 
ghost in the form of askeleton inasheet. The object of 
thus defining it is to show the abrupt and definite manner in 
’ which the flash bursts out, forming the shoulders and the 
definite finish of it at the feet, this form being doubtless due 
in a great measure to the limits imposed by the cartridge 
case. This is the normal figure, but at times there may be 
considerable variation, the flash forming more definite streaks 
or ribbons flowing from the point of ignition; and it appears 
that it would be wrong to conclude that this is due to 
stronger action, for it is apparently rather caused by slower 
action and longer exposure. And this brings in the question 
of the element of time, an element which, although by no 
means ignored by the lecturer, does not appear to have been 
yet investigated very fully. Records, however, were shown 





taken on revolving plates, in which the principle of time 
measurement enters, 


The actual blow of ignition of the 





cap affects the flash. A large weight, such as 24 oz., 
dropped througn 3in. would not produce at all the 
same flash as that{of 2 oz. falling through 20in., although 
it may be seen that the potential energy is much greater. 
Naturally the blow that most nearly resembles what can be 
conveniently realised in the action of the gun is the one to 
employ. No single test, as the lecturer truly said, is sufficient 
to establish the value of the cap. The energy of flash, the 
ease and certainty of ignition, and the immunity to injury, 
have all to be taken into account. Curiously bad results have 
followed from keeping caps at a high temperature for a long 
time. This is to be noted the more because in the case of 
powder charges giving bad ballistic results, strength has been 
easily recovered by placing thecartridges ina hotsun foratime, 
The question of volatile ingredients tells mainly here, we 
imagine. In getting rid of the volatile damp, volatile ingre- 
dients may be expelled, and this must involve the question of 
varnish protection. However, this is leaving the matter of 
the lecture. The discussion that followed was opened by Mr. 
Thorn, who took the chair; Mr. Reed, who had worked out 
and mastered the question in a peculiar way, followed; as 
well as Mr. Rigby, Mr. Maxim and others. 








THE WORKMAN’S COMPENSATION BILL, 


On Monday night Sir M. White Ridley brought in the Go- 
vernment Bill for securing compensation to workmen injured 
while working for their employers. As the Bill has only 


just been printed it is out of the question to criticise it 


at length, or, indeed, to express any decided opinion as to 
its merits or demerits. Sir Matthew Ridley introduced it 
to the House of Commons in a somewhat brief but reasonable 
speech, in which he sketched the history of the Bill rejected 
last year, and indicated the general features of the Govern- 
ment scheme. A lengthy debate followed, but in the absence 
of the text of the Bill the speeches more or less resembled a 
marksman shooting, if not in the dark, at least in a very bad 
light. 

“The principle involved in the Government scheme is in 
important respects novel; at least, it has not before been 
reduced to a practical legislative shape. It is simply that 
the employer shall compensate the workman for injuries, no 
matter how they are caused. The new Act, however, leaves 
the Employers’ Liability Act of 1880 entirely untouched. Its 
theory is that ‘‘ When a person, on his own responsibility, 
and for his own profit, sets in motion agencies which creates 
risks for others, he ought to be civilly responsible for the 
consequences of what he does.” Accordingly, the first clause 
enacts that ‘“‘ If in any employment to which this Act applies, 
personal injury by accident, arising out of or in the course of 
employment is caused to a workman, his employer shall be 
liable to pay compensation in accordance with the first 
schedule of this Act.” The first schedule provides that when 
death results from the injury, if the workman leaves depen- 
dents, the amount of compensation shall be a sum equal to 
his earnings during the previous three years, or a sum of £150, 
whichever of those sums is the larger, but not exceeding in 
any case £300, provided that any weekly payments made 
under the Act shall be deducted fromsuchsum. Andincase 
of incapacity for work a weekly payment during incapacity, 
after the second week, not exceeding 50 per cent. of his 
weekly earnings at the time of the accident, such weekly pay- 
ment notto exceed £1. SirM. White Ridley gave in some detail 
the Government proposals for enforcing and regulating these 
payments. With these for the present we need not concern 
ourselves. It is enough to say that if any question arises 
about the amount of compensation, arbitration is to settle the 
dispute. 

Concerning the vexed question of contracting out, the 
Government, while adhering to the views which they held 
while in opposition, have adopted what appears to be a com- 
promise. While the new Bill will not sanction indiscriminate 
contracting out, yet if the Registrar of Friendly Societies 
certifies that any scheme of compensation or insurance for 
workmen is on the whole not less favourable to the workmen 
than the provisions in the Bill, the employer may contract 
with any of his workmen that the provisions of the scheme 
shall be substituted for the provisions of the Bill, and that 
the employer shall be liable only under the scheme. 

So far as we know, the Bill will not be fought by the 
opposition as a party, but it will be opposed step by 
step by the Trade Union members of Parliament. The 
most debateable feature of the Bill is perhaps the exclu- 
sion from its provisions of seamen, farm labourers, and 
domestic servants. Mr. Ratcliff Ellis, the secretary of the 
Mining Association of Great Britain, is summoning a meeting 
of the association, which will probably be held on May 14th, 
to consider the Bill. Mr. Ellis states that the Bill, if carried 
in its present form, will be a very serious one for the mining 
industry. The delegates of the Miners’ Federation and the 
Miners’ National Union will meet at an early date to consider 
the Bill. 

The essential clauses of the Bill run as follows :— 

‘‘(1) If in any employment to which this Act applies per- 
sonal injury by accident arising out of and in the course of the 
employment is caused to a workman, his employer shall, sub- 
ject as hereinafter mentioned, be liable to pay compensation 
in accordance with the first schedule of this Act: 

(2) Provided that :— 

‘‘(a) The employer shall not be liable under this Act in 
respect of any injury which does not disable the workman 
for a period of at least two weeks from earning full wages at 
the work at which he was employed ; 

‘“*(b) When it is decided, as hereafter provided, that the 
injury was caused by the wilful and wrongful act or default 
of the employer or some person for whose act or default the 
employer is responsible, nothing in this Act shall affect any 
liability, civil or criminal, of the employer or persons for 
whom he is responsible ; but the employer shall not be liable 
to pay compensation both independently of and also under this 
Act, and shall not be liable to pay compensation indepen- 
dently of this Act, except in case of such wilful and wrongful 
act or default. 

(3) If any question arises as to whether the employment 
is one to which this Act applies, or whether the injury was 
caused by the wilful and wrongful act or default of the em- 
ployer, or of any person for whose act or default the employer 
is responsible, or whether the injury was caused by accident 
arising out of and in the course of the employment of the 
workman injured, or as to the amount or duration of com- 
pensation under this Act, or otherwise as to the liability for 
compensation under this Act, the question, if not settled by 
agreement, shall, subject to the provisions of the first schedule 
to this Act, be settled by arbitration, in accordance with the 
second schedule to this Act. 











(4) If the Registrar of Friendly Societies certifies that 
any scheme of compensation or insurance for the workmen in 
any employment is, on the whole, not less favourable to the 
workmen than the provisions of this Act, the employer ma. 
until the certificate is revoked, contract with any of those 
workmen that the provisions of the scheme shall be substi. 
tuted for the provisions of this Act, and thereupon the 
employer shall be liable only in accordance with the scheme 
but, save as aforesaid, this Act shall apply, notwithstanding 
any contract to the contrary made after the commencement 
of this Act. 

“«2.—(1) This Act shall apply only to employment on, in 
or about a railway, factory, mine, quarry, or engineering 
work.” 








BRIDGE OVER THE RIVER DON, 


THE timber bridge once so general on our English railways 
is fast becoming a thing of the past. Amongst those that 
have given place to the more permanent metal structure js 
one that carried the Great Northern Railway main line to 
York over the river Don at Doncaster. Owing to decay, 
increase in the weight of rolling stock, and the impractic. 
ability of strengthening the old timberwork without obstruct. 
ing the waterway, the bridge was condemned, and has been 
replaced by a steel truss bridge, 

The old bridge was composed of ten supports, each con. 
taining six piles, braced together and driven parallel with 
the stream, which carried the flooring, consisting of longi- 
tudinal timbers and transverse planking. As the bridge was 
made entirely of timber, no masonry abutments existed which 
could be utilised in the reconstruction, and the old structure 
was therefore useless excepting for staging. To render it 
available for this purpose it was necessary to temporarily 
divert the traffic, and this was done by utilising Marshgate 
Junction, about a quarter of a mile south of the river Don, 
and all main line traffic was turned on to the West Riding 
Railway, which runs between the junction and the river, run. 
ning parallel with the Great Northern main line. On the north 
side of the river a temporary double-line junction was laid 
in, by means of which the diverted traffic once more regained 
the main line. 

Reconstruction having been decided upon, a single-span 
bridge with main girders 185ft. long was designed, and no 
masonry abutments being possible, the question of supports 
for the main girders claimed early attention. The plan 
adopted is somewhat unusual, and is, therefore, worthy of 
notice. Had the ground been sufficiently compact, masonry 
abutments would have been the best means of carrying the 
superstructure, but the strata of the river banks being of a 
loose nature, this course would have involved a heavy expendi- 
ture. Such being the case, two other methods suggested 
themselves. First, the sinking of cast iron cylinders; and 
secondly, the adoption of a small load per foot super, and the 
distribution of the weight over a large area, thus avoiding deep 
foundations. To secure a solid foundation for the cylinders 
it would have been necessary to sink them 35ft. below rail 
level, or 15ft. below the bed of the river, and according to 
tenders obtained this would have cost £1300. Moreover, the 
sinking of cylinders would have interfered considerably with 
the main line traffic, and this plan was therefore abandoned. 
The alternative scheme, which could be carried out without 
affecting the passage of trains, was also much less expensive, 
the cost amounting to only about £670, and it was therefore 
adopted. 

On page 466 will be found several views of this bridge in 
course of construction and completed. In a future issue we 
shall give a number of detailed and dimensioned sketches 
reproduced from the working drawings supplied by Mr. 
Richard Johnson, chief engineer of the Great Northern 
Railway Company. 











THE VICTORIAN EXHIBITION AT THE CRYSTAL 
PALACE. 


Yesterpay the Victorian Exhibition was opened at the 
Crystal Palace by H.R.H. the Princess Christian. This exhi- 
bition is intended to illustrate the progress which has been 
made in the arts and sciences during her Majesty’s reign. 
It was intended originally that the opening ceremony should 
take place on the 24th of May, but circumstances have 
arisen which rendered the adoption of an earlier date neces- 
sary. This is unfortunate, in that the exhibition is entirely 
incomplete. No attempt has been made to produce a colossal 
display, but efforts have been made, with great success, to 
secure excellence in the exhibits. It is impossible to do 
more than indicate the character of these. At a subsequent 
period we can go into details. 

The leading scale makers show examples of an enor- 
mous number of weighing machines, and, indeed, of 
weighing apparatus in general, much of it, like the wooden 
butter weighing scales, historical. The Post-office authorities 
show an historical collection of apparatus. A very fine col- 
lection of ship models, largely historical, will be one of the 
features of the exhibition. An extremely costly and, we 
believe, unique collection of war medals will not fail to attract 
crowds, Two large steam engines are in course of erection 
to drive printing machines of the most recent type, and we 
understand that an opportunity will be afforded to visitors 
of seeing what sixty years of invention has effected in this 
department of construction. Woollen machinery will also 
be shown at work. Indeed, within its limits, the display of 
machinery in motion will be very complete and representative. 
In one of the galleries will be found examples of musical 
instruments, illustrating the pr which has been made 
in that department of construction. Elswick will show 
number of guns, including some of the first made under Mr. 
Armstrong’s—now Lord Armstrong—patents. : 

A special department deals with lighting and heating. 
How large a part these play in social life and domestic 
economy it is unnecessary to say, but of these and a great 
many other things it is at present impossible to speak. All 
that can be oil or need be said, is that the exhibition 
promises to be attractive and instructive in no ordinary 


degree. 








Messrs, HAWKINS AND Co., Luurrep, CHEAPSIDE: TREAT TO 
THE Empcoyes.—Friday, the 23rd ult, being the 25th anniver- 
sary of Mr, Henry Hawkins’ connection with the works, and also 
the completion of the new factory, he invited the whole of his 
employés to a dinner and entertainment in the new building on 
that day. After beag ale Sapper cae of a handsome tea and coffee 
service to Mr. Henry Hawkins, anda dinner service to Mr. Eiward 
Hawkins, whose twenty-three years with the firm was not forgott«n. 
The whole were of solid silver, and were subscribed for by their 
= loyés, The presentation was made by the manager, Mr. T. 
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THE CYANIDE PROCESS OF GOLD EXTRACTION. 
No, IL. 


have, however, as yet taken a permanent position in 
practice, but some have. Of the latter the most promi- 
nent is the electrolytic precipitation scheme of Messrs. 


We have stated that the simple cyanide process as | Siemens and Halske. The syndicate who own the right 


described in Tux Enorveer for the 16th of April is of 
limited application ; fortunately for its early reputation it 


processes their usual disabilities ; but its limited applica- 


tion is more particularly the result of the sensitiveness of | 


potassium cyanide towards various chemical compounds, 
go that in the presence of such compounds potassium 
cyanide suffers destruction, and consequently ceases to 


Le of use for the extraction of gold. It will therefore be ' ma 





| to the process, unfortunately, 


| public, they say; 











adopting electrolytic precipitation. For other solutions 
comparative experiments tend to indicate that the zinc 
precipitation is to be preferred; moreover, very dilute 
solutions may be successfully treated by this simple 


are not willing that the | means when the rate of flow through the zinc boxes 
| more recent matters connected with it should be made | is sufficiently decreased. 
“ : at the present moment they would | 
encountered in the Transvaal an ore eminently suited to |rather that further details did not appear in print, 
its capabilities. Of course it shares with other leaching | and for this reason ask to be excused for withholding 
| information that they would otherwise be very pleased to 
impart. The general features, they say, remain, how- 
ever, as set forth in the paper in the ‘‘ Transactions” of the 
Institution of Civil Engineers already referred to, and 
are as follows:—The wooden precipitation boxes of 3in. i t he 
terial throughout, with stiffening pieces acrogs the sides | presented insurmountable difficulties to zine precipita- 


Solutions containing copper salts, iron salts, alumina 
galts, and sundry cther foreign matters bave given much 
trouble in zine precipitation, owing to the formation of 
inconvenient deposits and various disturbing chemical 
reactions, and it is of considerable interest to note that 
Mr. Alfred James has made this question the object of 
systematic investigation, and his results have led him to 
the conclusion that such foul solutions as have hitherto 


a a ae ee ee 
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easily understood that when such compounds are present 

in large quantities, correspondingly large quantities of the 

cyanide employed will be consumed, leaving but a very 

small proportion to dissolve the gold, so that ultimately 

the amount of cyanide actually required may become 

so large as to render the cost of the material used greater 

than the value of the gold obtained. Under those circum- 

stances the cyanide, or, in fact, any process, must prove 

unremunerative, and, unless some corrective were intro- 

duced, would be promptly relinquished. Besides the | 
chemical difficulties, physical obstructions are also | 
occasionally encountered, and, these too, must be over- 

come in order that success should attend operations. It 

is the correctives and means introduced for these 

purposes that constitute the modifications that we shall 

now consider; such modifications as dehydrating the ore 

by heat, filling in solutions at top or bottom of the vats; 

leaving time for a more or less prolonged contact with 

or without agitation and similar small variations, do not 

require special notice. 


The most usual chemical compounds destructive to 


cyanide that are encountered in the gold extraction 
operations at mines, are those derived from the decompo- 
sition of pyrites and similar minerals in the presence of 
air, water, or of both air and water. These compounds 
should always be sought for in ores or tailings, and if 


found should be neutralised and eliminated before the | 


treatment with cyanide. This is effected after the sand 
is charged into the cyaniding vat, firstly, by allowing 
water to pass up from below and overflow at the top into 
a launder arranged for the purpose, until the soluble iron 
salts are washed out; and, secondly, by allowing a 
solution of lime or weak soda—4 oz. caustic soda per ton 
solution—or both, according to circumstances—soda when 
alkali is wanted at any subsequent stage of the opera- 
tions—to follow the water and overflow until all acidity 
is neutralised. In some cases, too, the alkali is washed 
out with water before treating with cyanide in the way 
already described, but this is not always necessary. In 
other cases, again, is may be found advantageous, a fact 
to be determined by experiment, to wash with 1 per cent. 
sulphuric acid before or after soda, care being taken to 
wash away and neutralise any acidity remaining in the 
ore mass before treating it with the cyanide. 

The most common physical difficulty met is the more 
or less impermeable character of the sand; perhaps 
because too much clayey matter is present; perhaps 
because the washing the slimes away has not been 
carried far enough ; the whole difficulty connected with 
the slimes is their impermeability. When the sand 
refuses to allow the liquids to pass freely, vacuum appli- 
ances have to be added to the cyanide plant; in fact, it is 
always useful to have such appliances at hand. A 6in. 
vacuum pump, requiring 24-horse power, suffices for 
most plants; the receiver is boiler-shaped, of iron or 
steel plate, and varnished inside. Such a chamber 
8ft. Yin. in diameter and 18in. long, holding about | 
four tons, is of sufficient capacity for a 2000-ton tailing | 
plant. It is fitted with vacuum and water gauges, with | 
a discharge into the two sump reservoirs, and is con- 
nected with the air pump by a 2in. air pipe and by a 3in. 
pipe to the solution main line of piping, leading to the | 
space below the filter beds in the cyaniding vats. Some- 
times an ore may be rendered more permeable by | 
heating it to a dull redness in a revolving furnace or a 
boiler, which, of course, would be done before the wash- | 
ing with soda, acid, or water. 

The next factor that is regarded with a certain amount 
of misgiving and ill favour is the zine precipitation, and 
various have been the suggestions to replace the agent or 
alter the arrangements. Very few of the suggestions 
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7—APPARATUS FOR USE WITH ZINC-DUST AS PRECIPITANT 


and bottom; they are about 20ft. long, 7ft. wide, and 4ft. 
deep; they are separated into eight compartments by 
wood or by iron partitions, much in the same manner as 
the zinc precipitation boxes are divided, to cause the 
liquors to take a downward and upward course. Each 
precipitation box has placed transversely eighty-nine 
anodes of iron plates, 7ft. by 3ft. by 4in., covered 


| with canvas to retain the small quantity of Prussian blue 
formed, and eighty-eight cathodes of lead foil stretched on | 
wires in a wooden frame, there being in each frame three | 
strips, 3ft. by 2ft., making altogether, reckoning both | 
sides of the lead sheets, 3000 square feet of cathode | 
surface; the current density is :4, ampére per square | 
foot; 4-horse power being consumed in precipitating | 
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Fig. 18—PRECIPITATION CONE 


100 tons of solution in twenty-four hours. In cleaning 
up, the frames are taken out singly, the old lead foil 
changed for new, the frames being then replaced. The 
auriferous lead is smelted and cupelled, yielding gold 
alloyed with about 10 per cent. of silver. It has been 
stated that the dimensions of the boxes have been 


| diminished, that strips of lead have replaced the lead 


sheets, that the proportion of anode to cathode is now 


| smaller, and that the electrodes are set parallel instead 
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tion may be successfully treated by rendering them 
slightly alkaline by the addition of from ;}, to 3%; per 
cent. of caustic soda, and passing them through the zinc 


| boxes at the rate of 3 of a ton per cubic foot of zinc space a 


day. The correct amount of soda must be gauged by 
experiment ; soda may be replaced by the use of cyanide to 
the extent of 3°; per cent.; this is quite successful, as 
has, in fact, been previously demonstatred by Mr. 8S. B. 
Christy, of California, but then it is more expensive than 
the soda. 

Tt will be seen that when an ore is being tested it is 
not sufficient merely to see how much gold is dissolved 
out by cyanide, but it is also necessary to see that a solu- 
tion is yielded from which the gold can be readily 
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Fig. 19 PRECIPITATION CONE—INFLUX ARRANGEMENTS 


recovered. An ingenious modification of the procedure 
in zinc precipitation has been patented by Mr. Sulman, 
and taken up in a practical manner by Messrs. Bewick, 
Moreing, and Co.; in fact, to Mr. C. Algernon Moreing, of 
that firm, we are indebted for the drawings from which 
Figs. 17, 18, 19 are reproduced. In this method zinc dust 
replaces the filiform zinc shavings, and to suit this 
material, and to prevent clogging, special apparatus has 
been devised. It consists, as may be seen from Fig, 17, 


of transversely to the length of the boxes as heretofore ;|of two cones and a settling tank arranged in series. 
but for reasons already given we cannot go further into | The cones, of which the detail is shown in Figs. 18 and 19, 
this matter. are of ;j,in. mild steel, with the apex fitting into a 

The electrolyser’s plant and method is more complex in wrought iron sleeve having a screw thread outside the 
arrangement, requires more skilled attention, and is not so | lower end to receive the union of a three - way cock 
self-contained metallurgically as the zinc precipitation | at the bottom, which, moreover, holds in position a 
plant and method, but it is suited for dealing with more | small perforated cone, and also provides a seating for a 
dilute solutions. Therefore, when it is found expedient | small valve—Fig. 19—of hard wood, faced with a strip of 
to use very dilute cyanide solutions containing from | india-rubber, to which along cane is attached that reaches 
isp to yy per cent. of cyanide in the extraction of the | above the top of the precipitating cone, and by which the 
gold, it may also be well to consider the advisability of | valve can be raised any height and fixed by a wedge. 
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seen from the diagram, seven stops were made at 
stations, in addition to which the train was stopped 


or slackened at four different places by signal. 


average speed exclusive of 


miles per hour, 


run, stops 


Statement showing the Performance of the Different Classes.of the ‘ Webb” Tyve of Compound Locomotives since their First Introduction 
on the London and North-Western Railway in 


was 





No. in 

Class of engine. Date first turned out.) each 

class, 
6ft, 6in, passenger ... 3rd April, 1882 30 
6ft, passenger ... ... 29th Sept., 1884 40 
éft, passenger (6-wheeled) 16th April, 1889 10 
ft. passenger (8-wheeled) 30th Oct., 1891 10 

4ft. 8in. goods (8 - wheels 

coupled)... ... ... ... ... | 7th Nov., 1893 28 


Grand totals and average 


Scene 





This includes 1°2 1b. for raising steam. 


evaporation of 7'7 lb. of water per pound of coal. 


was 781, 


32°5 
The amount of water used was also 
carefully measured at intervals during the journey, 
the quantity being 6039 gallons, which gives an 





fs a fo a te hehe 


The 


district. 


April, 1882, 


Cylinders. 


inches. 
13 x 24 
14x 24 
14x 24 
15 x 24 


15 x 24 


The the journey. 








H.P., two. L.P., one. 


inches. 
26 x 24 
30 x 24 
30 x 24 
30 x 24 


30 x 24 


DIAGRAM OF TRAIN, 


Total miles 
run. 


Nl ht ll 
TOTAL LENGTH 99/ FY’. 


down to the 31s! December, 1896. 


Coal consumed. 


the trial was to see whether the type of engine attached 
to the train was suitable for working the goods traffic 
over the heavy gradients which exist in the Yorkshire 
The diagrams we give herewith show clearly 
the gradients and general section of the line run over 
during each trip; the pull on the engine draw bar, and the 
speeds and horse-power developed at different parts of 


Total weight of 


engine in 


working order. 











ewt. Ib. per mile.| 
13,186,967 3,780,824 33°3 | 
15,835,722 5,238,398 38°2 | 
3,895 751 1,217,900 36 *2 
1,600,842 507,661 367 | 
655,148 270,258 47 °4 
. 85,174,430 11,015,041 *38°3 


é 
42 
45 
52 


49 


tons cwt. 
37 «(1 





: 10D ; We also give a summary setting out the 
highest indicated horse-power recorded during the trip number and classes of the compound locomotives; total 
miles run and coal consumption up to the 31st December, 


A second trial was made on the 1st December, 1896, | 1896, which will be of interest to many of our readers. 


tween Edgeley Junction, Stockport, and Heaton Lodge | Particulars of Experimental Trip between Crewe and Carlisle on 
29th November, 1896, Train composed of 


on the Leeds Branch, with the same engine as used on 
the first trip, attached to the 10.15 a.m. goods train, 


Which consisted of the tractometer car, forty-five loaded | 
Wagons, and one 10-ton brake van, the total weight of | 


the train, 


14 cwt. 3 qr, 


used way not 





including engine and tender, being 445 tons | patio of 
Daring this trip the amount of coal and water | es ty “ye aes ae Sipe 
taken, as Mr. Webb's only object in making | Number of axles in train ... 


train 





Coupled Compound Goods Engine, 
25 Six-wheeled Coaches, 
| Weight of train, including engine and tender 

Weight of train, excluding engine and tender ... 
ight of engine and tender to weight of 


an 


ore 


Kiight-wheeled 
Dynamometer Car, and 


BE4t. 9c. 2q. 
278 t. 12¢. 2q, | 


to3 ‘67 
4) 


i?) 30 


6OMILES 


SPEED SCALE. 


Total length of trip in miles 
Total time occupied by trip .. ... .. ... 
Time occupied by trip after deducting stops 
Mean speed in miles per hour, including stops ... 
Mean speed in miles per hour, deducting stops... 
Maximum speed in miles per hour... ... ... ... 
Weight of coal charged in fire-box for lighting up 
Pe oS ne Eg ar oo Poe 
Weight of coal consumed on trip ... ... 1.0... 
Total weight of coal consumed, including steam 
WSs. ccs ane g canhases (oe core cae 
Consumption of coal in lb. per mile, excluding 
on ccopshences, Meee nd Sat eer ee 
Consumption of coal in lb. per mile; including 
a bran 5 cated 50d 6 cctey bk te isan oe 
Total quantity of water evaporated (in gallons) ... 
Lb, of water evaporated per lb. of coal, excluding 
ee, EES ee ee 
Lb. of water evaporated per lb. of coal, including 
steam raising 
Total number of ton 
Ck nn Se eee 
Total number of ton miles, excluding weight of 
eh 9 Sa ee eee 
Consumption of coal per mile per ton of train, 
weight of engine and tender included: 
(a) Excluding raising of steam ... ... ... 
(6) Including raising of steam... ... ... ... 
Consumption of coal per mile per ton of train, 
weight of engine and tender excluded: 
(a) Excluding raising of steam wanes 
(b) Including raising of steam... 
Maximum pull on draw-bar at starting... .. 
Maximum pull on draw-bar while runnirg ... 
Highest indicated ag soe developed ... 
Steepest gradient, Shap bank 4} miles’ong_... 
Vertical rise of line in 19 miles between Milnthorpe 
and Grayrigg, and Tebay and Shap Summit 
| Equivalent to a continuous gradient for 19 miles 
OF x eich, ete 


miles, including Weight of 


| Total length of train overall... oo 
Height of front end of train above rear end when 
on gradiént of 1 in 75 : 





141} 

the. 52 min. 
4 hr. 205 min. 
29 02 

32°53 


- oo 
s* co 
ow co°* 
Q oO 
bo. to 
2 


3 164 oz. 
3 °802 oz. 
11°5 tors 
5125 tons 
781 

lin 75 


845ft. 


lin 118 ‘7 
962ft. Gin. 


12ft. 10in, 


460 
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ROTTERDAM WATERWORKS—STEAM FILTER 
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“Tue Exomesn” 


Particulars of Experimental Trip between Edgeley Junction, Stock- 
port, and Heaton Lodge on 1st December, 1896. Train composed 
of an Eight-wheeled Coupled Compound Goods wine, Dynamo- 
meter Car, 45 Loaded Goods Wagons, and Bruke Van. 

Weight of train, including engine and tender 445t. Ide. 3q. 

Weight of train, excluding engine and tender ... 369t. 17¢. 3q. 

Ratio of weight of engine and tender to weight 






2 aren ca us 1 to 4°876 
Number of axles in train ... ‘ — 103 
Total length of trip in miles se . 294 


Total time occupied by trip ... - .. 2hr, 33 min, 
Time occupied by trip after deducting stops and 


a ae lhr. 28 min. 


Mean speed in miles per hour, including stops 11°57 
Mean speed in miles per hour, deducting stops... 20°12 
Maximum speed in miles perhour... ... ... ... 27 
Maximum pull on draw-bar at starting 11°5 tons 
Maximum pull on draw-bar while running . 7°75 tons 


Highest indicated horse-power developed ... ... 767 °8 
Steepest gradient ... ... ... 0... we se oe 1 in 66 
Vertical rise of line in 143 miles, between Heaton 
Norris and Diggie ... 20. 21.0 ss. ses soe ose 420 fb. 
Equivalent to a continuous gradient for 143 miles 
oO Spee eee ae, ween sated. «ous .. «» lin 180 
Total length of trainoverall... ... ... ... ... 991ft. 
Height of front end of train above rear end when 


on gradient of 1 in 66... 15ft. 








PUMPING ENGINES FOR ROTTERDAM. 
(Concluded from page 430.) 

A GENERAL perspective view of the engines of this 
important station is given as a supplement this week. 
Steam of twelve atmospheres for these engines, as well 
as for the centrifugal pumping engines for the unfiltered 
water, is produced by six water-tube boilers of the 
Steinmueller type, four of 200 square metres (2152 square 
feet heating surface, and two of 100 square metres (1076 
square ft.); one of the larger boilers being sufficient for each 
of the big pumping engines. These boilers were furnished 
by the Hohenzollern Locomotive Engine Works at 
Dusseldorf. The steam-pipe from the boilers to the 
engines has a length of about 65 metres (210ft.) Near 
each engine is placed a steam separator, but the 
two are of a different construction. The engine No.7 
has an ordinary separator, in which the suspended 
water drops are collected by a sudden change in the 
direction of the flow. The engine No. 8 has a steam 
filter—Figs. 11-13—in which the steam is actually filtered 
through wire gauze. 

This principle was introduced by Messrs. K. and Th. | 
Moeller, of Brackwede, Germany, and gives very good 
results. The wet steam enters at A surrounding the 
filter tubes B, of which there are seventeen. Each of 
these tubes consists of six jin. straight rods arranged to 
form cylinders of about 2in. mean diameter, and each 
set of rods is enclosed in three layers of fine brass 
wire gauze. Steam has to pass through this gauze, the 
total surface being 5°39 square metres (58 square feet), and 
the velocity about ‘75 metres (2ft. 6in.) per minute. As 
dry steam was of much consequence, a means for evapo- | 
rating any small drops that might be still left in the 
steam was added in the same apparatus; the steam 
passing from the ring space C C through the copper 
pipes D and E. The slide valve F is a mere stop yalve. 
The difference between the steam consumption of the ! 


Pa 
RNS 


Swan 


engine No. 8 with this apparatus and the engine No. 7 | 


with an ordinary separator will be dealt with further on. 

The official trials of the engines were conducted by a 
special commission consisting of Messrs. H. A. Ravenek, 
Professor of the Engineering Academy at Delft, Y. de 
Koning, C.E., and W. F. D. van Ollefen, Surveyor to 
Lloyd's Register. The water delivered per revolution of 
each engine was measured in the main high level tank of 
the waterworks, which has a capacity of 1500 cubic 
metres (830,000 gallons). The steam consumption was 
ascertained for each engine during a six hours’ trial 
by weighing the feed-water required to maintain a con- 
stant level in the boilers, a donkey pump driven from a 
separate boiler being used for feeding. The water from 
the separator or filter in the steam pipe was collected 
and weighed, this weight being deducted from the tota! 
feed - water used. Of course the water from the 
jackets was not deducted. The pressure in the city 


Fig./3. 





main was measured by an open mercury gauge on 
the air vessel, 1ft. of mercury representing 138°574in. 
of head, at a temperature of 62 deg. Fah. This head, 
added to the difference between the level in the main 


| air vessel and the level in the suction basin, gave the 


total lift. 

An abstract from the results of the official trials is given 
below. As only the steam consumption per water horse- 
power was guaranteed, no indicator diagrams were taken 
during these trials, but the engine-makers made some 
very accurate experiments before proceeding to the official 


| trials, and found that the total efficiency of steam engines 


and pumps was :— 





: 5 ;. », Water H.P. 
F g eo oe 
or engine No. 7 LEP 7 
‘ . Water H.P. 
and for eagine: No. 8: ——— "=" 848. 
and for engine No LLP. 


The indicator springs and the pressure gauges were 
carefully verified, the reason for the difference between 
the efficiency of the two engines being the different kind 
of packing for the main plungers of engine No.7 and 
engine No. 8. 

The steam consumption per indicated horse-power is 
7:37 X ‘793 = 5°84 kilos., or 12°88 lb. for engine No. 7, 





| 
and 6°635 X *848 = 5°63 kilogs., or 12°40 lb. for engine 
No. 8. Both figures are very low indeed, taking into 
account that the piston speed is only 78°5 metres (257{t,) 
per minute, and the power only 220 indicated horse. 
power. 

That the steam consumption per indicated horse-power 
of the engine No. 8 is about 4 per cent. less than that of 
engine No. 7 is due to the better drying of the steam jn 
Moeller’s steam filter than in the ordinary separator, 


Abstract from the Results of the Official Trials on September 28eh 
and 29th, 1896, with Engines No.7 and No. 8 of the Rotterdam 
Waterworks, 

Engine No. 7, Boilers Nos, 13 and 14, 

(1) Water delivery :— 





Duration of trial . .. 46 minutes 
‘Total number of revolutions ... 2037 
Water delivered into the main 
tank of the waterworks 1256°2 cm. = 276,490 gals, 
Water delivered per revolution ‘6165 Gm. = 185°7 gals, 
Theoretical displacement of , 
plungers Cm. = 138 °2 gals, 
Efficiency of main pumps 98 per cent, 
(2) Steam consumption :— 
Duration of trial «+ «+ 6 hours 4 minutes 
Total number of revolutions ... 15,957 
Revolutions per minute ... 13°84 
Water delivered per minute ... 27 cm, = 5943 gals, 
Se ee eee 30°47 m. = 100 feet. 
Water horse-power ... ... ... 182°8 
Total feed-water see ose ove 92169 kilos. = 20,820 lb, 
Water from separators in steam 
PIG iss. cas. ser sas ces COO DO es BSOG Ik, 
Steam consumption of engine 
NGS Faucet axe cccak' nee aoe kilos. = 18,014 lb, 
Steam consumed perhour ... 1346°9 kilos, = 2,969 Ib, 
Steam per water horse-power 
perhour ... ... 7°37 kilos. = 16°25 lb, 
The guarantee was 7 ‘95 kilos., or 8 per cent more. 
Enyine No, 8, Boilers Nos, 13 and 14, 
(1) Water delivery :— 
Duration of trial .. «o. 48 minutes 
Total number of revolutions ..._ 2040 
Water delivered into the main 
tank of the waterworks ... 1257°4 cm, = 276,754gals, 
Water delivered per revolution ‘616 cm. = 135°6 gals, 
Theoretical displacement of 
plungers pais tascam cm. = 138 ‘2 gals, 
Efficiency of main pumps... 98 per cent. 
2) Steam consumption :— 
Duration of trial... ... ...... 6 hours 44 minutes 
Total number of revolutions ... 17,536 
Revolutions per minute .. 43 *41 
Water delivered per minute ... 26697 c.m. = 5876 gals, 
Mean head... ... ... . 30°03 m. = 98°5 feet, 
Water horse-power 178 *4 
Total feed-water iho es . 9246°9 kilos, = 20,386 Ib, 
Water from filter in steam pipe 1282°5 kilos, = 2,827 lb. 


Seam consumption of engine 
No. 8 : ; 


a 7964°6 kilos. = 17,559 Ib. 

Sceam consumed per hour 1182°9 kilos. = 2,608 lb. 
Steam per water horse-power 

per hour ‘ ‘ 6655 kilos. = 14°63 lb. 


The guarantee was 7 ‘95 kilos., or 20 per cent. more. 








TRAMWAYS IN HULL. 





THE growing interest now being gradually manifested 
throughout the country, with a view to the substitution for 
existing systems of some improved form of mechanical trac- 
tion, lends additional interest to the steps being taken in this 
direction at Hull. There, the Corporation having obtained 
possession of the tramways, considered it expedient, some 
months ago, to lease them temporarily for one year, pending 
some decision as to the future of the tramway system of that 
town. Not long after the granting of the lease for this 
period the Corporation, somewhat unwisely, it might be 
urged, invited competitive schemes for the conversion of the 
tramway system to some form of mechanical traction, before 
having caused the question to be investigated under the 
auspices of a committee supported by the borough 
engineer and the borough electrical engineer. But 
it would appear that any such idea, much less the 
question of requisitioning the services of a traction 
expert, or a consulting engineer, was far from the 
minds of the municipal councillors who preside over 
the destiny of Kingston-upon-Hull. In view of the 
invitation, proposals were received from six of the prin- 
cipal firms representing gas motor, electric, and, we 
believe, cable traction. It will be obvious that the elabora- 
tion of detailed schemes of a diversified nature, as repre- 
senting these methods of mechanical propulsion or haulage, 
was not effected without the expenditure of considerable 
time and money. But this consideration was of no account 
in Hull, for the Corporation resolved not to accept any one 
scheme submitted, but adopted the now generally adopted 
policy, which should originally have formed the basis of 
operations under the circumstances, of appointing a deputa- 
tion to visit various towns in the United Kingdom, where 
different systems of tramway traction are in operation. The 
deputation has completed its labours, and has prepared its 
report, which on Friday last was approved by the Works 
Committee of the Corporation. The report, which, generally 
speaking, is of the usual municipal stamp, was to have come 
before the Corporation yesterday for consideration. Its recom- 
mendations, the adoption of which would probably embody 
an expenditure of something like £225,000, are somewhat im- 
portant. It is, for instance, first proposed that the reconstruc- 
tion and extension of the tramways should be carried out, and 
that alternative tenders should be invited for the whole of the 
plant and equipment with the generating machinery located 
at the projected new electric lighting station, or for the plant 
and equipment arranged in a separate power station, built in 
a more central position, for tramway purposes, each proposal 
to be based upon the general specification to be prepared by 
the borough engineer, and the borough electrical engineer. 
But when to this is added the request that intending 
competitors should submit their own detailed specilica- 
tions and designs, the difficulties commence. No one 
desires any further complication in connection with the 
development or improvement of the Hull tramway system, 
and unless the Corporation of Hull desire to prevent any 
respectable firm from undertaking work in connection with 
the tramways, it will not repeat the lesson of a few months 
ago. If it is seriously intended to transform the tramway 
system, it should be explicitly stated ; if not, those who have 
once been put to expense and trouble will have no incentive 





to tender again for the work, 
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RAILWAY MATTERS. 


Tux record of railway accidents in the United States 

during March includes 49 collisions, 71 derailments, and three 

io accidents, in all 123 accidents, in which 40 persons were killed 
pe 6 injured. As usual, a large percentage of the collisions and 
‘erailments are “unexplained,” under this heading being no fewer 
than 23 derailments. 

THE proposed line of railway from Arroghar to St. 
Catherine's, Le ch Fyne, has been surveyed on the route suggested 
at the outset of the movement fora line to connect Loch Fyne 
with the West Highland Railway. ‘he landlords on the route are 
k- favourable to the line, which would greatly benefit fishing in 
Loch Fyne, as the fish could be conveyed to market in two hours, 


Tux speed of a railway train in miles per hour can 
pe found, says an American contemporary, by counting the number 
of rails over which a carriage wheel passes in 20°3 seconds, because 
»9°3 seconds bears the same ratio to an hour that 30ft , the length 
of a rail, bears to a mile, ‘The fish-plates or the thumps may be 
counted. ‘I'hus, supposing that thirty-nine thumps are made by 
a wheel in 20°3 seconds, the train is then running at the rate of 
39 miles an hour. 


Tue Commissioner of the Chittagong Division has sub- | 


mitted to the Government of Bengal a project for the construction 
of a branch line connecting the headquarters of the Noakhali 
District with Laksbam, a junction on the Assam-Bengal Railway, 
adistance of 25 miles. It is premised that no competition is to 
be feared from water carriage, and that no engineering difficulties 
will be met with in the construction of the line, while the traffic is 


reported as considerable, 


Tue new route to Helensburgh on the North British 
Railway, “/@ Clydebank, which, by avoiding the detour of 
Drumchapel and Kilbowie, is expected to reduce the time of the 
fast trains between Glasgow and Craigendoran by from three to 


five minutes, was inspected on April 29th by Major Marindin, Govern- | 


ment Inspector, with a view to its being < yy on May lst, but he 
refused to pass the line from Clydeban 
delay in fixing the date of opening. 


‘Tue North-Eastern Railway Company have applied for 
an extension of time for the construction of the Durham Coast Rail- 
way. As this proposed line will open upa colliery district in the Kast 
of Durham close to tbe coast, which will enlarge the coal shipping 
trade of the Hartlepools, which is not being well maintained, the 
traders are disappointed at the further delay, and the West 
Hartlepool Corporation desires to obtain from the company a 
definite undertaking for the construction of the line within a 
given period, 


Durinc the last ten years the increase in mileage in 
Spain has been 2654 miles. In 1896 the increase was 14+ miles :— 
The section from Salamanca to Bejar, of the line from Piasencia to 
Astorga, West Spain, 54 miles; from Lucainena de las Torres to 
Ensenada de Agua, Amarga, 23 miles; the section from Urejo to 
Aranguren, of the line Zada to Solares between Santander and 
Bilbao, 485 miles ; the section from Guadix to Moreda, of the line 
from Linares to Almeria, 16 miies; the branch from Sarna to 
Samuiio, of the line to Langreo, 1} miles, 


On December 31st, 1896, there were open in Russia 
25,756} miles of railway, of which 5034 miles were double lines. 
During the year 1525 miles constructed, against 1326 miles in 185, 
including 1031 miles of the Trans-Siberian Railway—the section 
Ekaterinberg-Tscheliabinsk-Os. In addition, Government lines to 
the length of 3448 miles are in course of construction. Private 
companies are constructing 24884 miles, principally between 
Moscow, Briansk, and Krassny on the Archangel line, and from 
Pstow to Bolocoe. New lines are constantly being planned and 
concessions regularly granted. 


Att the export business from Pensacola to Liverpool, 
Mexico, and Cuba, is managed by the Louisville and Nashville 
Railway Company, as receivers and shippers under the style of the 
“Gulf Transit Company,” and having its headquarters at Louis- 
ville and Pensacola, The Company has made immense outlays in 
improving their wharves at Pensacola, establishing electric light, 
erecting large storehouses and other buildings, elevators, and 
necessary appliances for a large export trade, and continues to add 
improvements, looking towards increased development of an export 
trade for goods from the interior of the country to be brought in 
by their line for exportation through Pensaccla to foreign ports, 





Tur directors of the London and North-Western Rail- 
way have decided to reduce their second-class fares so as to make 
them only nominally higher than the third-class. In many cases 
the reductions were brought into operation on May Ist, and the 
new arrangement will be extended to other stations as early as 
possible. The company express their belief that the only way in 
which any large number of ssengers can be induced to travel 
second-class instead of third is to make the difference between the 
two fares only trifling, while they further point out that they make 
ita general rule that eight passengers in each compartment, or 
four aside, shall be regarded as the full complement in the second- 
class carriages of their long-journey trains. The company also 
remind the public that for journeys of over 50 miles, return tickets, 
by which a considerable reduction may be effected, are issued 
available for one calendar month. 


THE junction of the termini at Rouen of the Western 
and Orleans lines of railways is approaching completion, the con- 
nection being made by a viaduct running through the quarter of 
St. Sever. West Central will then be in communication with 
North-Eastern France, and the direct despatch of goods from one 
to the other will be greatly facilitated. The sandy nature of the 
soil, and water being found a few feet below the surface, made the 
laying of the foundations costly, but the stone pillars faced with 
granite are finished and ready to receive the girders on which the 
rails will run. The cost of the viaduct is about £160,00), The 
erection of the new goods station behind the Orleans terminus 
proceeds concurrently with this work, and when it is completed 
the service of despatching by rail goods landed on the south quay 
will be much quickened. The delays in the clearance of goods 
from the south quays have lately caused much complaint from 
traders, and a great improvement is looked for from theze works. 


Ay accident occurred on Monday on the London and 
South-Western Railway between Brentor and Tavistock stations, 
resulting in the destruction of rolling stock and a delay to the 
traffic. A goods train from Exeter to Plymouth, consisting of 
about twenty-five wagons, had just passed Brentor Station about 
6.30 a.m., when one of the trucks in the middle, bearing a huge 
crane, left the rails, The couplings between this and the preced- 
Ing truck seem to have parted, and whilst the forward part of the 
train went along all right, the remaining portion with eight trucks 
left the rails, A bridge which spans the line was damaged, a 
parapet being carried away. The derailed trucks continued on 
their way towards Tavistock for about half a mile, tearing up the 
line and crushing the sleepers. Ultimately, the first truck con- 
taining the crane collapsed, and the succeeding trucks telescoped 
each other and became utter wrecks, The crane, which weighs ten 
tons, was thrown from its position across the up line, whilst the 
truck which bore it fell across the down rails, A breakdown gang 
was sent from Exeter, and in the meantime passengers and luggage 
arriving near the scene, were transferred from one train to another. 

© engine-driver, on finding that a portion of the train had 
become detached, and was following the first portion down the 
Incline, put on speed in order to keep well ahead of the derailed 


to Dalmuir, hence the | 


NOTES AND MEMORANDA. 


An experiment has been recently made in Vienna in 
order to test the relative resistance, under pressure, of the hardest 
steel and the hardest stone. Small cubes of corundum and of the 
finest steel were subjected to the test. The corundum broke under 
the weight of six tons, but the steel resisted up to forty-two tons, 
The steel split up with a noise like the report of a gun, breaking 
into a powder, and sending sparks in every direction, which bored 
their way into the machine like shot. 


ExprERIMENTS on the bursting of small fly-wheels are 
being conducted at a school of science in Cleveland, Ohio, The 
first wheel tested was l5jin. diameter, and burst at a speed of 
6525 revolutions per minute, or a rim speed of over five miles a 
minute, The wheel was driven by a steam turbine, and the speed 
was determined by observing the tone. <A timber casing built 
around the wheel was entirely demolished. According to the 
Engineering News, one piece of the rim shot through 4in. of pine, 
and 2hin, into the hard wood floor, cutting its way like a bullet. 


An armour plate. Sft. by 6ft. by 6in. thick, made of nickel 
steel Harveyised, byjMessrs, Vickers, Sons, and[Co., was tested on 
board the Nettle last week. ‘I'he gun used was a 6in. B.L. gun, 
the charge of powder 48 |b., with 100 1b, Holtzer projectiles, having 
a striking velocity of 1960 foot-seconds. The distance of the gun 
from the plate was 30ft. Five rounds were fired, with the result 
that all the projectiles were broken to fine pieces and greatly 
spattered on the face of the plate. The greatest penetration was 
2in., which could be measured exactly, as the face of the plate 
showed in every case. No cracks were formed, says the 7'imes, 
and the plate was accepted as having thorovgbly fulfilled all the 
stipulated conditions. 


THE report of the Nova Scotian Provincial Department 
of Mines for the year ended with September last has been laid 
before the Legislature. It shows, in comparison with the year 
preceding, a noticeable increase in the quantity of coal raised, and 
a minor increase in gold extracted ; but the output of iron ore is 
| less than half that of 1895. The reason given for this serious 
| decrease in iron ore is the importation by the Nova Scotia Steel 
Company of a large quantity of ore from Bell Island, Conception 
Bay, on the island of Newfoundland, and also from Spain. The 
prodaction of coal in 1896 was 2,235,472 tons, as against 
2,089,245 tons in 1895 ; and the iron ore decreased from 79,636 tons 
in 1895 to 36,334 tons in 1896. Gold showed a substantial increase 
from 22,112 tons to 25,596 tons, 

Dr. Morirz Benepicr gives an emphatic denial in one 
of the Vienna medical reviews to the suggestion that the Rintgen 
rays are dangerous. Some cases in which the X rays have pro- 
duced unexpected physiological consequences have, he says, ob- 
tained undeserved publicity. Kcr example, it happened that an 
engineer who tested repeatedly on his own person the quality of a 
number of tubes of his own manufacture suffered from an inflam- 
matory affection of the skin ; and it istrue that an experimentalist 
lost the hair of his head. Inflammation of the skin is certainly 
to be apprehended when a person works with the rays for weeks 
and weeks ata stretch. But the rays are not to be blamed, The 
fault rests rather with an intensely electrified atmosphere, which 
produces a sensible prickling of the skin; and with the discharg- 
ing appliances recently introduced there is no risk to the most 
careless operator. 

For some time past Mr. Tremlett Carter has been 
working out the details of a new gas engine cycle which he has 
invented, and which is designed to effect improvements where 
the Otto cycle is principally defective. According to the 
Electrician, the principal improvements in the Otto cycle which 
this new cycle is directed to effect are :—(1) The useful recovery 
of heat wasted in the jacket and the exhaust, which in the Otto 











cycle is represented by some 70 to 80 per cent. of the total heat ; 
(2) the abolition of the idle revolution, without the use of two 
working cylinder ends, and without the use of a pump for com- 
pressing the explosive mixture; (3) an increase in the power 
obtained from a given-sized cylinder; (4) prompt and efficient 
reguiation without omission of explosions; and (5) a means of 


| increasing the power of the engine considerably beyond the 


normal, to enable it to take extra heavy loads for short intervals. 
The consumption of gas by an engine working on the new cycle is 
expected to be from 50 to 60 per cent. only of the gas consumed 
in the Otto cycle, the thermal balance-sheet showing a thermo- 
dynamic efficiency of 40 per cent. for engines of moderate size 


Ar the last meeting of the Camera Club, Mr. A. A. 
Campbell Swinton described and exhibited some improved forms of 
tubes by means of which X rays of various penetrative capacities 
can be produced at will. This result he attains in two ways—first, 
by altering the distance between the cathode and the anti-cathode ; 
and second, by employing cathodes of different sizes. In the first 
case the anti-cathode is connected to the anode terminal by a 
sliding steel rod, so that it can be shaken along the axis of the 
tube and the distance between the cathode and the anti-cathode 
varied from lin, to 3in. Then the nearer the cathode to the anti- 
cathode the greater the penetrative power of the X rays given off, 
other things being equal. In the second case he employs a tube 
with several cathodes of different sizes, and finds that the smaller 
the cathode in use the greater the penetration of the rays. The 
importance of these results for practical purposes lies in the fact 
that rays of different penetrative values are required for photo- 
graphing different objects. In addition, the variations which 
always occur in the vacuum of tubes when in use, and which are a 
fertile source of annoyance and trouble to the operator, can within 
considerable limits be easily compensated for by these devices, Mr. 
Swinton also described a number of experiments he has carried out 
to elucidate various points connected with the cathode discharge. 
Among other things, he has tried the effect of making the anti- 
cathode of different metals, and has found that, while all the 
materials he employed give rays of much the same penetrative 
capacity, there is a great difference in the quantity produced, 
platinum and silver being far the best in this respect. 


A peEvicE for accelerating the speed of ships and 
preventing barnacles and corrosion has recently been brought 
to the attention of the Chief Constructor of the United States 
Navy Department. According to the Naval and Military Record, 
it consists of a mechanism which envelopes the submerged portion 
of a ship with a film of oil, thus reducing friction and overcoming 
to a large degree the resistance of the water. A series of iron 
flanges are fastened along the bottom and sides of the ship below 
the water-line, in which are inserted sheets of woven wire netting, 
lathing, or sheet iron, covered with an absorbent composition 
saturated with oil. The flanges have a semicircular covering. 
below which runs a finely-perforated pipe, which ejects a fine spray 
of oil against the inside of the flange and on to the sheets, from 
which it spreads downwards. The oil is not carried away by the 
water, but through capillary attraction is spread, thus keeping the 
ship’s hull greased without any waste of oil. It is said that the 
composition is a perfect carrier of oil under the surface of the 
water, a feature which has never been achieved, and which will 
make oil perform below the water-line the same service that it does 
in quelling a rough sea, The inventor claims that the fatty com- 
position will completely prevent corrosion of hulls. The oil used 
is crude petroleum, and is supplied to the pipes by tanks and valves 
located above the water-line. The system is so arranged that in 
rough weather a large quantity of oil can be discharged along the 
sides of the ship and distributed over the surface of the water, 
thus providing a more effective method of greasing and smoothing 
high seas than any yet devised, The covering composition is an 
oleaginovs preparation of tallow, calcined carbon, and several other 
ingredients which the inventor keeps secret. It is said that it 
hardens in the water, and cannot wash off, and can be applied to 





trucks, The guard’s van at the rear end of the train kept on the 
rails, and the guard escaped with a few bruises, 


submarine war projectiles, permitting double velocity. The 
inventor is Mr, Rudolf Altschul, 


MISCELLANEA. 


In our issue of April 9th last, page 373, we quoted a 
paragraph from our American contemporary, the Engineering 
News, respecting an alleged accident to two Westinghouse engines 
at Omaha, U.S.A. The editor of the above paper writes us to 
say that he had been misinformed, and that no such accident tcok 
place. 


Soms excitement prevails at Maestricht at the dis- 
covery of an oil well in the neighbouring brickfields. According 
to the Chemical Trade Journal, a firm of brickmakers had pur- 
chased an extra piece of land in which to extend their works, and 
on digging for water they struck an oil well, the oil apparently 
coming from the rocky formation of which a neighbouring hill is 
composed. 


In the past month there was launched from Clyde ship- 
yards nineteen veesels of 24,354 tons, compared with nineteen of 
40,205 tons in the same month of 1896, The output of the first 
four months of the year embraces sixty-eight vessels with an aggre- 
gate tonnage of 87,563 tons, compared with sixty-eight vessels, and 
134,504 tons in the corresponding period of last year. 


Tux Town Clerk, acting on the resolution of the City 
Council, wrote to the directors of the Sheffield Electric Light and 
Power Company, announcing the decision of the Council to purchase 
forthwith the undertaking of the company, under the powers of 
the Provisional Order granted by the Board of Trade in 1x92. 
The directors of the company have replied to the effect that they 
are advised that the notice is invalid and of+no effect, “ inas- 
much as the Corporation have no power to issue stock which will 
produce an annuity in perpetuity.” The Corporation are now 
ascertaining their exact position under the Provisional Order. 


Tus week the Birmingham City Council have deter- 
mined to make inquiries from the Birmingham Electric Light Supply 
Company, at what price they would be willing tc part with their 
undertaking to the Corporation. The company was formed seven 
years ago with a capital of £200,000, all of which has been called 
up, and the shares are at a premium, though nota large one. It is 
believed that if the electric lighting undertaking were to become 
a municipal property, like the gas undertaking, the success of both 
would be ministered to instead of their now being to some extent 
rival interests, 

Tue Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul-General at Christiania 
stating that tenders are invited by the Christiania Gasworks 
for the supply of 1400 cast iron pipes. Tenders must be drawn 
up in accordance with the stipulated conditions of delivery, 
which can be seen at the Christiania Gasworks-office, and must 
reach that address, in sealed envelopes, marked ‘‘ Ambud til 
Christiania Gasvoerk,” before the 15th of May. Some further 
particulars may now be seen at the Commercial Department of 
ye Foreign-office any day between the hours of 11 a.m. and 

p.m. 


On Monday last Mr. George Dawson, J.P., general 
manager, Messrs. Newton, Chambers, and Co., Limited, 'Thorncliffe 
Ironworks, was presented with a solid silver service—manufactured 
by Messrs. James Dixon and Sons, Cornish-place, Sheffield—and 
valued at over £200. The subscribers, who numbered 1500, were 
the officials and workpeople, and the occasion was the celebration 
of Mr. Dawson’s forty-five years’ association with the company. 
In the course of his reply, Mr. Dawson referred to the enormous 
growth of the villages in the district. ‘Ine population had more 
than trebled during the forty-five years, while the wage list of the 
company had advanced from £45,000 a year to over £300,000 a 
year. 


In the presence of the German Emperor the ceremony 
of launching a new vessel of the North German Lloyd Steamship 
Company ,took place on Monday, at the Vulcan Works, Stettin. 
The Kaiser Wilhelm der Grosse, when completed, will be the 
largest vessel afloat. The ceremony at Stettin marks an epoch in 
the history of German shipbuilding which has not been allowed to 
pass unnoticed, saysthe Times. Ten years ago it would have been 
considered impossible that in so short a time a vessel of such 
dimensions as the Kaiser Wilhelm der Groese could be constructed 
exclusively by German workmanship and in German docks, The 
Kaiser Wilhelm der Grosse is 649ft. long, has a beam of 66ft., and 
a draught of 43ft. She has a displacement of 20,000 tons and her 
screws are driven by two triple-expansion engines of 30,000-horse 
power, capable of propelling the vessel at a speed of 22 knots. 


AccorDING to advices from Peking, a number of influen- 
tial gentlemen of Honan have petitioned the Tsung-li Yamen to 
be allowed to buy up all the iron ore of the province and smelt it 
in foreign style in furnaces, to be built at a market town called 
Tsinghuachen, in the prefecture of Weihuifu, Honan. The pig 
iron will then be sent by the Grand Canal route to Tientsin, where 
iron and steel works are to be built at the expense of the syndi- 
cate ; but the manager is to be appointed by the Viceroy of Chili. 
The output of the works will be sent to the naval shipbuilding 
yards of the Government, and they will also supply rails, &c., for 
the railways of the country. The syndicate intends also to buy 
four steam launches to tow the iron-laden junks in the Grand 
Canal. The scheme has been sanctioned by both the Tsung-li 
Yamen and the Viceroy Wang, of Chili. 


THE death took place on Saturday last of Mr. William 
Putnam, who for the past twenty-four years has been the managing 
director of the Darlington Forge Company, whose works are well 
known for their forgings for marine engineers. They have supplied 
crank shafts, stern frames, rudders, keels, propellers, &c., for many 
war vessels for thisand other countries, as wellasforthegreat Atlantic 
and P, and O. liners, as well as forgings and castings up to 50 tons 
for engine builders and coliieries. Mr. Putnam was born in 
London in 1835, and commenced his business career at the old 
Stockton and Darlington Railway shops at Shildon. Afterwards 
he became connected with what are now the well-known engineer- 
ing works of Cowans, Sheldon, and Co., at Carlisle. It was for 
them he took over the management of the Darlington Forge in 
1862. It had been in existence some six or seven years, and was 
then a comparatively small concern, covering about an acre of 
land, and employing 50 hands. It was occupied chiefly in railway 
work, but under Mr. Putnam the place was adapted to the produc- 
tion of forgings for marine engineers, and now employs 800 hands. 


In a Foreign-oflice report by Mr. E. Fitzgerald Law, it 
is stated that a business which appears to be developing with much 
success in Italy, and which is in direct competition with an import- 
ant English industry, is that of making tin-plates. The importa- 
tion of tin-plates, which were formerly received in considerable 
quantities from England, has declined rapidly during the last few 
years, as the Italian industry has progressed, and it seems probable 
that Italy will, at an early date, supply all her own requirements. 
The largest tin-plate works are situated at Piombino, on the coast 
opposite the Isle of Elba, where there are six rolling mills. The 
production some time ago, with three mills, was about 80 tons per 
week, and it is anticipated that this will shortly be doubled. At 
present the steel bars for rolling are imported, but works are being 
erected for making the bars from Elba iron, which is of excellent 
quality. A small quantity of bars is received from the Italian 
steel works at Sestra Ponente, near Genoa. The Italian bars are 
rather cheaper than English, but are said to be somewhat inferior 
in quality. Tbe import duty on steel bars is 6f. per ton ; on biack 
plates, 12f. per ton; and on tin-plates, 15f. There are three 
eight-hour shifts at the rolling mills. Wages are paid by piece- 
work, men at the rolling mills earning about 10 lire per diem 
(1 lire = 9 ‘6d.); doublers, 7 lire ; furnace men, 5 lire to 6 lire ; 
tinners, 4 lire ; and lads, 2 lire. The average production per mili 





por day is forty boxes, but in cold wegatherit goes up to fifty boxes 
per day. 
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A NEW CHRONOGRAPH. 


Tux precise measurement of exceedingly short intervals 





attainments of science. 
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Fig. 3 





ance of physical and mechanical means that very minute | 
fractions can be computed, but the very fact of their small- 
ness renders it imperative that the means, no matter what | 
they may be, adopted for their direct measurement, should 
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be of a simple order. 
trivance as a falling rod or pendulum, or a rotating disc, is 
the type of the devices as a rule employed. 
The whole science of artillery hangs on the knowledge of | 
the maximum speed of a shot in feet per second. This was 
for years supposed to occur at the muzzle of the piece of 


| 
Thus some such mechanical con- | 








of time must appear always amongst the most wonderful | 
It is, of course, only by the assist- | 
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velocity very rapidiy and suddenly rises on leaving tho 
muzzle, and then gradually descends. These diagrams also 
illustrate how fallacious the mathematical computations 
of the velocity at the muzzle are, for, if the curve be followed 


ordnance, and although it has of late been suspected that 
the velocity of a projectile increased for some time after 
leaving the gun, it was not actually and directly proved till 
the beautiful instrument, the Polarizing-Photo-Chronograph, 
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up to the vertical ordinate, as the mathematical investigation 
demands, it will of course mark a velocity higher than that 
actually attained. It happens that this is of no vital conse- 
quence, as the maximum velocity lies so near the gun that the 


which we are about to describe, was invented, and rendered 
it possible to measure with accuracy the very short space of 
time occupied by a shot in passing through intervals of only 
a few feet. 
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Fig 8 


The results of observations made by the inventors, Dr. | calculated result is sufficiently exact for all practical put- 


Owen Squier, First Lieutenant, Third Artillery, U.S.A., and | poses, but it is none the less worth noting. It is believed 
Dr. Crzhore, of Dartmouth College, are figured in the two | that the gain in velocity after leaving the muzzle is due to the 
diagrams—Figs, 3 and 4—annexed, whith 


show that the | column of powder gases escaping from the gun continuing to 
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seers : 
impinge on the base of the’ehot. This belief,is held, because 
it rd inconceivable that any other theory is tenable; it cannot, 
however, be said to have been proved practically. It is 
worth noticing that as long as it was believed that th pro- 
‘eotile had its greatest velocity immediately at the muzzle, 
} vestigators stated that the tendency of the escaping powder 
ages WOU. 


the theory. : x P > 1. 
roved—Major Elmslie and Professor C. V. Boys had almost 


roved it from secondary facts some time ago—a diametri- 
cally opposite view is held, and it is affirmed that the powder 
ages, instead of retarding, cause an increase in the rate of 
travel of the projectile. 


1d be to make a vacuum behind the shot, and if any- | 
thing to retard it, anda clever little toy was devised to assist | 
Now that the increase of velocity has been | 


In the latter W is a heavy fly-wheel caused to rotate rapidly | counted. The record of the shot velocities is seen in the 
by the electro-motor m. On its face it carries the circular | outer margin of the plate, the space or angle subtended 


highly-sensitive photographic plate. 


the light by a shallow box, making a light-tight joint with | the time of flight between the screens. 


This is protected from | between the sharp edges of the divided ribbon marking 


If radial lines 


the wheel rim."3 In the front face of this box are two opposite | are drawn from these edges to the centre of the plate, 
radial slots closed by drop shutters, which can be released | a corresponding amount of the tuning-fork record will be 


electrically so as to expose the plate. In a line with the 
right-hand slot is an optical bench*j bearing} first a con- 
densing lens L!, then the second prism or analyser fA, 
next the tube T, surrounded by/‘four coils of wire coupled in 
parallel to reduce inductance effects, and containing bisul- 
phide of carbon; behind it the first prism or polariser P, on 


| cut off, and the number of waves will give the number of 
| vibrations, and consequently the time occupied. The tuning- 
| fork in this case was making 512 single vibrations per second. 
| The distance between the screens was about 10ft. Intervals 
have been measured as small as ;;$55 of a second. The 
second diagram, Fig. 7, is a reproduction from a photo g 
e 


to which the light from the arc lamp a is concentrated by | taken with a slightly different arrangement, in whic 
the lens L. 


tuning-fork is put upon the same optical bench as the prisms, 





Fig. 6 


The cause of inaccuracy in all time-measuring instruments 
is to be sought in the inertia and momentum of,certain parts 
which have suddenly to be put into motion and suddenly 
stopped. No matter how minute the moving part may be, it 
still must have weight, and therefore holds out a chance of 
error. The value of the remarkable instrument which has 
lately been constructed in the United States lies in the fact 
that the record is made by an imponderable index—a beam 
of light—which is interrupted by an imponderable shutter. 
It is needless after this to say that the record is written 
photographically, and we may dismiss that part of our 
description for the present by saying that it is inscribed on 
a circular photographic plate rotating regularly at a high 
rate of speed. The whole point of the instrument lies in 
the shutter. This consists of two Nicol’s prisms and a tubc 
containing a certain liquid, bisulphide of carbon being the 
most suitable of several that might be used. This tube is 
surrounded by a coil of insulated wire, through which an 
electric current can pass. It is the most elementary fact in 
the study of polarization of light that if a pencil of light be 
allowed to pass through a Nicol’s prism certain of its rays 
are cut off, and if the transformed beam is then allowed to 
fallon a second prism similar to the first, it can only pass 
through when the transverse axes of the two prisms bear a 
definite relative position to each other. The slightest rota- 
tion of either is sufficient to shut off the light entirely. 
Suppose, however, that in its passage between the first prism 
and the second, the polarizer and the analizer, it was possible 
to partly rotate the ray of light, then it might be made to 
pass through the second prism even when this was in the 
dark, or “crossed,” position with regard to the polariser. 

May we be allowed to give a very simple explanation of 
what happens? Suppose that a narrow vertical slit was 
made in the shutter of a dark room, a flat vertical beam of 
light from outside would pass through it and show a narrow 
vertical streak on a screen properly situated. Now, if between 
the hole in the shutter and the screen a second shutter 
having a similar narrow slit were placed, the beam could 
pass through only when the second slit was vertical as well 
as the first, and any inclination from the vertical would cut 
the ray off from the screen. As a matter of fact, a small dot 
of light would still pass if the second shutter were rotated 
about its centre, but this is because the beam is not infinitely 
thin, and it does not occur with the prisms. Now if between 
the two shutters we could place some form of apparatus 
which would twist the flat beam or ribbon of light, it is 
evident that the second shutter would have to be rotated to 
the same angle as the twist in the beam of light before the 
latter could pass through it, also that if it, the second 
shutter, was left in that position, if the beam was then 
allowed to assume its normal plane, no light would 
pass through. Now, Faraday discovered that a beam of 
polarised light can be rotated by allowing it to pass through 
certain media when these are situated in an electrical 
or magnetic field. Bisulphide of carbon is one of such 
media. If, therefore, at each end of a tube containing bisul- 
phide of carbon are placed Nicol’s prisms so rotated with 
regard to each other that the light is cut off, then if a current 
be allowed to circulate round the liquid the polarised beam 
will be twisted in its passage, and pass through the second 
prism. The electrified tube of bisulphide of carbon forms, 
therefore, the shutter, and as no mass is moved no time is 
lost in overcoming inertia or reducing momentum and a 
great degree of accuracy is rendered possible. In this lies the 
whole principle of Drs. Squier’s and Crehore’s instrument. 
_A general view of the chronograph, as fitted at the United 
States Artillery School, Fort Monroe, Va., is shown in 
Fig. 2, and a diagrammatic elevation and plan of it in Fig. 1. 
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Now, suppose the plate rotating, and a‘current being made 
and broken in the coils, a record of dark and light periods 
would be inscribed on the plate; when the current passing 
the polarized light being twisted by the bisulphide of carbon 
and so passing through the second prism, and when it was 
interrupted the light, remaining untwisted, would be inter- 
cepted. Now to know for what length of time the current was 
flowing or interrupted it is necessary to have some scale or 
measurement by which to arrive at the times represented by 
the light and dark records. This is to hand in a tuning- 
fork, the note, and consequently the numberof vibrations of 
which is known. It is only necessary to inscribe on the 
photographic plate, beside the record made by the electric 
current, the vibrations made by the fork. To do this, one 
prong of the fork F, Fig. 1, is put in line with a beam of 





Sut 





Fig. 7 


&c., and intercepts half the rays by throwing'its own shadow, 
instead of a spot of light as in the formercase; thus each record 
bears its time measure with it, so that it becomes necessary 
to only count the number of waves in order to arrive at the 
time represented. This, of course, increases the accuracy 
and lessens the work in measuring up the records. With 
this system measurements have been taken with the first 
screen at a distance equal to the length of the projectile from 
the muzzle, and three or four succeeding screens at intervals 
of 5ft. It should be clear now how very short intervals of 
time may be recorded. It is, of course, necessary that the 
record should be written within one revolution of the plate, 
or overlapping would occur; but in one revolution the change 
in velocity of the speed of the fly could be exceedingly slight. 
Even if it was considerable, it would not matter, for the 
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light reflected from the arc light a by the mirror M, and by 
the lens L in the first place, and secondly by the second lens 
L” brought to a focus on the sensitive plate, being allowed to 
pass by the opening of the left-hand shutter. The light 
passes through a small hole in a tiny bit of foil attached to the 
fork, and falls upon the plate, and making a wavy line, 
the undulations of which can be readily counted and com- 
pared by the measuring instrument, Fig 5, with the darks and 
lights inscribed by the direct beam. Fig. 6 is a reproduction 
from an actual record taken with this chronograph, and from 
it it will be seen how easily the vibrations of the fork can be 





tuning-fork waves would still be a true measure of time 
passed. As, however, the rotation is very rapid, it is neces- 
sary that the exposing of the plate should occur coincidently 
with the commencement of the measurement, and, in the 
case of the application to the speed of projectiles, it has been 
arranged that the movement of one key starts the fork 
vibrating, fires the gun, completes the electrical circuit, and 
opens the camera shutters. . : 

The diagram, Fig. 8, shows how the instrument is arranged 
for taking the velocities of projectiles. In this P represents 
the gun, X;, X,, X;, X, the wire screens, which are ruptured 
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by the passage of the shot. These are connected by the 
wires L, L, with the chronograph A T P and the dynamo 
D, which supplies the recording current. G is the key which 
fires the gun through the wires P; and P,, and starts the 
fork vibrating. Q is a resistance frame of incandescent lamps. 
The other arrangements indicated are for the use of artificial 
or day light as required. The purpose of every second screen, 
Y, Y. Y,, of each pair is to re-make the electric circuit 
broken by the shot cutting the wires of the preceding screen. 
This is done by attaching leather wedges to the cross wire, 
and inserting these wedges lightly between two springs put 
in the circuit. The wedges are twitched out by the projectile 
pulling the wire, and the current again passes freely. 


| 
| 
| 


| 


We have not gone into the details of this beautiful | 


apparatus, because it will be of more service to our readers in 


general to have a broad notion of the working of the instru- | 
ment, and those who require more accurate information may | 
turn to the “Journal” of the United States Artillery for the | 


last two years, where not only they will find the whole chrono- 
graph and its adjuncts described, and a number of diagrams 
reproduced, but will gather a great deal of information about 
the movements of projectiles both within the bore and after 
leaving it. 

It is hardly necessary to say that although the chrono- 
graph finds its most useful application in the measurement 
of the velocity of projectiles, there are openings for its use in 
other fields, and we believe a modification of it is at present 
being employed in conjunction with a new system of alternat- 
ing current telegraphy which its inventors have devised, and 
which transmits messages at a very much greater rate than 
any existing instrument. But of that more anon. 








SUBMARINE TELEGRAPHY DURING WAR. 


In our issue of last week we briefly noted in a paragraph 
the fact that on April 28th a paper was read at the Royal 
United Service Institution by Lieutenant Crutchley, R.N.R., 
on ‘“* Rapid Cable-laying for War Purposes.” As the purport 
of the paper is one well worth the consideration of all who 
are interested in the success of any future naval operations 
the British nation may be called upon to carry out, should it 
unhappily be engaged in war, we are glad to be able 
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to give a digest of it, and an illustrated description of the 
mechanical methods employed by their inventor, Mr. C. 
Scott Snell, in putting overboard a submarine cable at a 
high rate of delivery. It goes without comment that in all 
future naval warfare the earliest possible intelligence of the 
occurrences attending it will be invaluable, not only to those 
directing its operations, but to all for whose benefit and 
safety it is being waged. The mere contact of Great Britain 
with the rest of the world, by steamship only, would now be 
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unbearable, and the loss of communication by overland 
and submarine telegraphy is not to be thought of in its 
effects upon our welfare asa nation. That the latter kind 
of communication will play a most important part in any 
future naval war cannot be doubted, and the purport of 
reading the paper before referred to, was to elicit an opinion 
as to whether it would not be advantageous to a naval 
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300 to 500 miles’ distance, by a cable payed overboard at fast 
cruiser speed, or, say, twenty knots an hour. Although this 
speed would be far in excess of anything hitherto attained in 
cable-laying, the inventor of the apparatus we here illustrate 
claims that he can safely and successfully effect it. 

To appreciate his proposals, however, the mind must 
altogether be disabused of the notion that the cable is to be 
laid in the ordinary way, viz., by being dragged out of the 
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ship, as in such case its length when laid at a high speed could 
not exceed the distance traversed by the vessel, and no pro- 
vision would thereby be made for such an excess of delivery 
as would be necessary to compensate for inequalities of sea 
bottom, &c., as it is evident that at 20 knots the angle 
assumed by the cable would be very small, possibly less than 
five degrees; and it is these extra contingencies, such as the 
risk of not allowing sufficient “slack” in paying out, and 
causing an outside stress to come upon the cable, that have 
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to be provided for. For ordinary power-transmi_.ion pur- 
poses by steel cables a speed of 80ft. per second, or about 
double the rate required for such high-speed cable-laying as 
proposed, is not uncommon, so that there is nothing to pre- 
vent appliances being used to rapidly transmit a quantity of 


| cable from one position to another some hundreds of feet 









away, or from the hold of & vessel into the sea astern. 

To prevent such a strain as that caused by want of “slack” 
in paying out coming upon a cable, 
the inventor of the gear under 
notice makes the following pro- 
vision :—In the stern of the vessel 
—see Fig. 1—is fitted a pulley, 
driven by a motor of compara- 
tively small power, which “ejects” 
the cable overboard; forward of 
this pulley is a ‘‘cable accumu- 
lator,” consisting of a “‘ receiving ”’ 
and “delivering” drum, each 
capable of holding 1000ft. of cable, 
which is fed on to them—in the 
“‘ single-drum ’’ system shown in 
Fig. 1 as applied on a naval 
cruiser—from a main cable drum, 
which has a capacity for 300 knots 
located within a suitable tank, as 
shown, under the protective deck. 
The cable would be a conductor 
made up of seven tinned copper 
wires, insulated with pure and 
vulcanised india-rubber, sheathed 
with steel wires, and having an 
over-all diameter of °45in., its 
weight being in air, when dry, 
11-4 cwt., or 8°75 cwt. when im- 
mersed in sea water, per knot of 
length. 

The modus operandi of laying 
a cable with this arrangement is 
as follows :—The main or 300-knot 
drum being fully loaded with 
cable, is rotated by independent 
engines sufficiently powerful to 
give a paying-out speed of 20 knots 
an hour, from a state of rest in 
about 14 minutes. Fully loaded 
the drum would have to revolve 
about forty-five times in a minute, 
this speed being gradually in- 
creased to about 100 revolutions as the drum is depleted 
of its load of cable to keep up the same rate of delivery. 
From the main drum the cable passes to the accumulator, 
on which is maintained 2000ft. under a constant tension, 
and from thence to the stern pulley, and until the bight of 
the cable between this pulley and the main supply is all 
paid out no abnormal ‘stress can be set up on the remainder 
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commander-in-chief to have the means at his disposal of | of the cable. 2 Bou 


communicating with his base, or a picket of ships at from 
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The way in which this is‘ effected by the accumulator will 
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be more oT understood by the following explanation of its 
genesis, which is an abridgment of that given by the inventor 
inthe paper. In principle it consists, as shown in diagram 
No, 1, Fig. 2, of a pair of sheaves over which the cable is laiq 
a bight of 2000ft. being supposed to hang down, to which ‘ 
constant tension is applied by a weight upon a third sheaye 
On board ship a vertical traverse of 1000ft. would, of course, 
be impossible, but if two upper sheaves of considerable width 
are placed side by side, as shown in diagram No, 2 each 
sheave constitutes a drum capable of holding 1000ft. of cable 
and by imagining the drums to be filled, the weight will have 
been raised" till its sheave touches them. If now the weight 
be dispensed with, and the sheave be attached to an arm 
radiating from the axle between the two drums, as in diagram 
No. 3, the sheave will be free to revolve in a plane tangential 
to the circumference of the two drums, and it has at the 
same time a clear orbit around them. 

Assuming the system to have become as shown in diagram 
No. 3—the drums being loose on the axle—and that the 
weight W represents the effect of a small retarding motor, it 
will be seen that if the rate of supply of cable at A is, aa. 
20f¢. per second, whilst the demand at B is 2ift., the tan. 
gential sheave will be carried round against the torsion of its 
motor, and a steady retarding stress be maintained on the 
cable. Both drums will be practically empty in 2000 seconds 
as each complete revolution of the arm will take cne turn 
offeach drum. The arm with its accessories will rotate at 
two revolutions per minute, while the two drums and the 
sheave will be rapidly revolving on their separate axes, inde. 
pendent of other motion. 

From the genesis of the ‘‘ cable accumulator’ shown in 
diagrams 1, 2,3, in Fig. 2, it has resolved itself into the 
arrangement shown in the upper part of thé same figure, 
which needs little explanation, the two drums being shown 
mounted loosely on an axle to which is centrally attached 
the counterbalanced radiating arm carrying the tangential 
sheave, which receives and delivers the cable from one 
drum to the other, together with the tension and retarding 
motors. In this—the single main drum system, the rate of 
delivery of the cable overboard is governed by the speed 
given tc the stern pulley. Should stress outside the ship 
occur, however, due to insufficient paying-out speed, this 
pulley acquires an increased rate of revolution, but no injury 
occurs to the cable by reason of the induced flexibility caused 
by the accumulator coming into action. 

In the case of merchant cruisers, the system adopted in 
rapid cable-laying would be that shown in Fig. 3, where a 
series of drums of forty-knot capacity are arranged in tiers 
in the afterhold of the vessel, the accumulator, with its 
accessories, being fitted over the hatchway. The cable is 
drawn alternately from each tier, the wire being suitably 
joined up. When a drum becomes depleted the continuation 
of the cable leads to the adjacent drum. 

As the cutting of a cable paid out at a very rapid rate has 
certain attendant difficulties and risks, unless effected quite 
astern of all deck gear, and in a way not to necessitate a 
sudden stoppage of the paying-out gear while under stress, 
its severance is proposed to be effected by the gear shown in 
Fig. 4. It being assumed that the cable has two or more 
turns round the ejector drum astern, it is pressed upon before 
leaving it by a wheel of the same diameter, means being 
taken to ensure the synchronism of the movements of both. 
In the periphery of one wheel is fitted a chisel, and in that 
of the other an anvil; to these are fitted tail levers moving 
in different planes—as shown in the section in the figure— 
which on a parting lever being dropped between them are 
forced outwards, causing the chisel and anvil to protrude as 
the wheels turn, and thus sever the cable. As severance 
takes place means are provided for removing the parting 
lever at once, as otherwise the cable would be cut up into 
short lengths. . 

Although the object in reading Lieutenant Crutchley's 
paper was somewhat marred by the very small audience pre- 
sent at the meeting, consequent on so many of the naval 
members of the Institution being absent at sea—there being 
practically no discussion—the utility of such a cable, and 
means of laying it in time of war, cannot be doubted, 
Connected with this utility is the greater power now given 
us, in the way of submarine communication, by the recent 
discoveries in “ inductive telegraphy,”’ it having been proved 
beyond doubt that if two conducting wires are laid parallel 
to each other at a moderate distance apart, and an electric 
current is started in one, a corresponding current will be 
induced or set up in the other wire without their making 
actual metallic contact. This fact being indisputable, 
renders the subject of Lieutenant Crutchley’s paper and 
the invention of Mr. Snell the more important, and a 
further reason why the proposed scheme should receive 
earnest attention, as by its means it will be possible for 
scouting vessels on vedette duty—knowing the location of 
the deposited cable, and having inductive apparatus at 
command—to hear messages passing between a cable ship 
and the shore, or between ships within a 500-mile zone. 

Appended to the paper, to which we have in the above 
directed the attention of our readers, is a large amount of 
valuable information, in the form of ‘ Appendices,” of special 
interest to electricians and telegraphists. 

For the illustrations given in this article we are indebted 
to the courtesy of the Council of the Royal United Service 
Institution. 








DovER-USTEND SERVICE.—The growth of this route in popu’ar 
favour has been so considerable that the Belgian Governmen: has 
again added to its fleet another fast high-class passenger steamer, 
the Princesse Clementine. The service now numbers nine modern 

addle steamers, The three first vessels of a smaller type are 
270ft, long—the Prince Albert, Ville de Douvres, La Flandre, with 
a speed of 19 knots and 4500-horse power. The three middle-class 
type are 300ft. long. They are the Princesse Josephine, Princesse 
Henriette, Rapide, with a speed of 20} knots and 6000-horse 
wer, The three largest type are 340ft. long. They are the 
eopold II., Marie Henriette, Princesse Clementine, with a speed 
of 22 knots and 8000-horse power. The Princesse Clementine 1s 
the finest and handsomest of all the fleet. She has an extra pro- 
menade deck, which will be much appreciated by the passengers 
who like fresh air, Her cabin fittings and furnishings are carried 
out in the most luxurious and comfortable manner by some of the 
very best Flemish artists and art furnishers. Thedecorations are 
superior in taste and execution to anything yet afloat. The trial 
of this steamer took place recently on the Clyde, in the presence 
of the Belgian Government cfficials and the staff of the Jobn 
Cockerill Company, of Seraing, the builders, Under most un- 
favourable conditions of wind and weather she made 22°18 knots, 
just the same as the Marie Henriette by the same builders, which 
attained 22°19 knots, nese two steamers, therefore, hold tke 
record of speed for paddle boats, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
( correspondents.) 





MOMENT OF RESISTANCE, 


gir,—In thanking your correspondents for the interest and 
trouble they have taken in this matter, I must apologise for 
not replying before this to the points interrogated. Although 


* such a diversity of opinion has been expressed, I cannot say that 


the matter is much nearer a conclusion. Indeed, only two or three 
writers have touched on the point which in my letter, page 274, I 
have expressed as the increase in strength of a rectangular section 
peyond that calculated by the ordinary M R, : : 
“Mr. Smith, in his letter, page 316, gives a section identical 
with mine on page 274, and obtains a similar M R, but which, as I 
had previously stated, was about 70 per cent. too low. Mr. 
(jilchrist does the same thing. I may here state, in answer to 
Mr. Davies, page 316, that I was quite aware of the paragraph 
which he refers to in the work of Mr. Claxton Fiddler, and the 
reason | had for giving the quotation was to show that Mr. Fiddler 
knew of this discrepancy, and offered no remedy for it. I am 
glad to see that Mr. Davies — the ‘‘70 per cent. increase.” 
With regard to formule involving a special coefficient for each 
section obtained from actual tests, they are, to say the very 
least of them, inconvenient. 

I cannot agree with Mr, Gilchrist’s remark as to the accuracy of 
the present formu', or with his assertion that there is no such 
thing a8 & neutral axis, as I have a firm belief in its existence, 
and, moreover, from experiment I have arrived at the conclusion 
that it is fairly stationary up to the elastic limit, though when this 
point has been passed it travels in a direction away from the edge 
which is failing. : ¥ k 

[ think with Mr. Gilchrist and ‘‘ W. H. T.” that our calculations 
ought to refer to the elastic limit rather than to the actual break- 
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ing weight. In my previous letters I had assumed a material 
equally strong in tension and compression, in order to relieve the 
calculations for the M R of that factor; but I am glad to see that 
Mr. Smith, in his letter last week, introduces a material of unequal 
strengths, and questions the theory of the neutral axis passing 
through the centre of gravity of the section ; am I right in under- 
standing him to mean that the neutral axis will so adjust itself 
that both the extreme fibres in tension and compression will be 
strained to their elastic limits, irrespective of the shape of the 
section / 

Mr. Percival’s remarks on the neutral axis are exceedingly droll, 
and not what one would expect from such a source. If the shear- 
ing stresses were pwn surely it would not be unreasonable 
to suppose that midway between the resultants of the forces in 
tension and compression, as these forces are equal and opposite, 
or, in other words, the turning point of the couple would be the 
point through which the neutral axis would —see Fig. 3. This 
would be true if it was an open truss or if the fibres were allowed 
to slip over one another. Now it is the adhesion of the particles 
that prevents this sliding action or horizontal shearing, and 
restrains the fibres at A from stretching to the same extent as 
those at B—see Fig. 5. 

Fig. 1 represents a cast iron girder with a portion of the web 
removed from the centre, which makes it virtually a truss, as 
shown by dotted lines. Fig. 2 is a section at the centre, while 
the forces and their resultants are siown at Fig. 5. Now what 
happens if this piece of web is replaced’ As there are no shearing 
stresses between the weights, surely ths only way it can help the 
girder is by reducing tho stresses in the top and bottom members; 
and is this not done by the adhesion of its fibres, thus setting up a 
diagonal resistance! I should like to know how, by replacing this 
portion of the web, the neutral axis is going to be lowered to the 
centre of gravity of the section. C. B, CoLett, 

Swindon, May 3rd. 


Str,—That exception should be taken to my reasoning in con- 
nection with the theory of transverse strains is only what I natur- 
ally expected, seeing that every student is, and has been taught 
for a considerable period by teachers at our technical schools, that 
the top portion of a beam is in compression and the lower in 
tension. It is, of course, obvious that if such is the case then there 
must be a neutral line somewhere, and it is not at all surprising 
then to note the fact of there being so comparatively few dissen- 
tients. The root of the assumption made is the cause of this 
mischief, and I think that [ may reasonably state it to be a pitfall 
eatrapping a great many students, and your correspondent 

W. H t,” Derby, is evidently noexception. If there is noother 
argument that can be put forward proving (’) the existence of a 
neutral axis, then I shall continue to disagree. 

If ‘* W. H. T.” has any, I shall only be too pleased to hear of 
same. Before me I have a standard work on construction, which 
has been through several editions, the one that I am referring to 
being the last and of recent date, and in it the same thing is 
perpetuated with reference to this so-called neutral axis in beams 
being placed at the centre of gravity of section. That such utter 
nonsense is tolerated, and, further, that euch knowledge (?) con- 
tinues to be imparted through the medium of books on the one 
hand, and by professors to their pupils on the other, is beyond my 
comprehension. I must confess that I felt extremely flattered to 
be reminded of my conclusions being identical with those of that 
genius Galileo, Surely the argument on the grounds of antiquity 
alone cannot be to any right-minded person a sufficiently 
reason for discarding p en. nor, as a matter of fact, anything 
else, Judging from the opinions expressed by your correspondents, 
it must be patent to all that this so-called neutral axis is gradually 
but surely finding favour in its being placed still higher in the 
section ; it appears to be only a question of time for its entire 
abolition, 

Is it not an universally acknowledged principle that the greater 
the length of a lever the greater is the force it is capable of either 
resisting or creating, as the case may be, the effective length of a 
lever be | measured from the point of application of the load or 
power, and not from any intermediate point ? 

I firmly believe that the material dis in the upper side of a 

am is quite useless from a theoretical standpoint. Of course, I 
acknowledge that there is no getting away from the fact that some- 
thing is wanted there in many cases, in order to form a bed for 
the weight or loading it will have to carry, but for no other reason 


except that of bringing the load on to the beam in a sufficiently 
proper way. WALTER PERCIVAL, 
Longton, Staffordshire, May 4th. 


Srr,—It seems to me that your correspondents ara smothering 
a very simple matter in a cloud of mathematics, The whole 
question turns in the first place on the position of ths neutral axis. 
That is assumed to lie in the centre of gravity of tho girder, for 
the very obvious reason that there is then just as much metal 
above it as there is below it. There are certainly two stresses in 
the cross section of a girder, one of compression above, another of 
extension below; but some point in the depth of the girder must 
exist where these stresses change their direction. That is the 
neutral axis, an imaginary line, or rather horizontal plane of no 
stress and no sensible thickness, 

Now, a very little thought will show that the neutral plane can 
only fall in the centre of gravity if the material of the girder 
is as strong to resist compression as tension—I mean as strong per 
unit of area, It is commonly received that the elastic modulus of 
iron is the same for tension and compression, but there is reason 
to believe that this is not true for long bars. One of your corre- 
spondents has already called attention to statements to this effect 
made by the late Mr. Kirkaldy. Until this point is settled 
mathematics are useless, Perhaps Mr, Kirkaldy’s son may be able 
to throw valuable light on it. 

For myself, I have every reason to believe that the larger number 
of built-up girders of every kind are far weaker to compressive 
than to tensile strains, and that their neutral planes always lie 
above the centre of gravity. Lt us have this question thrashed 
out first, and then we sha!l be able to get on. Fes ae 

Kensington, May 4th. ’ 





DYNAMICAL TERMINOLOGY. 


Sir,—In your issue of March 19th Mr. Harrison, in speaking of 
mv, says, ‘‘ The term has absolutely no application of any kind.” 
Kindly allow me to propose 4 use for this term, which is commonly 
called ‘‘ momentum,” or quantity of motion. Earlier in this dis- 
cussion it was proposed to drop the word ‘‘ mass,” or quantity of 
matter, because it also was unintelligible. Suppose we get at the 
question of mass, momentum, and force in this way. Let the unit 
of force be that force which acting for one second on the standard 
pound—i.e., a fixed quantity of matter serving as the unit of 
weight—imparts to it a velocity of lft. per second. The attraction 
of gravity would in the sams time impart to the pound weight a 
velocity of g feet per second. It must, therefore, equal g units 
of force, and hence this unit is equivalent to the pressure or pull 
of 1/7 pound, or one half ounce nearly. This unit of force has 
been called the ‘‘ poundal.” 

Again, to impart unit velocity to a body weighing w pounds, 


will require a pull of w. 1 em units of force. Mass, therefore, in 
y 


the dynamic sense, is a measure of the pull or push in pounds 
oa to impart unit velocity in one second to a body of wv 
ounds. 
Farther, to impart to this body of w pounds a velocity of v feet 


per second, would require a pull or push of “ . v mz pounds, 
q 


Momentum, then, is a measure of the force required to impart to 
w pounds a velocity of v feet per second in unit time. 

Again, a moving body coming to rest under the action of a 
constant force passes over a space equal to one-half its initial 
velocity. Then the work done on it by the retarding force = 
force x space = mv x 4 v 4 mv, the expression for the kinetic 
energy of the moving body measured in foot-pounds. 

The unit of force here used is absolute, because it would be the 
same throughout the universe. So is the dyne, which, acting for 
a second on a gram, generates a velocity of a centimetre a second. 

Farther, I believe that Professor Fitzgerald would not want to 
drop the term ‘‘ mass” if the above definition of it were accepted, 
nor would Mr. Harrison repeat his remarks about momentum. 

Chicago, Ill., U.S.A., April 17th. C. V. Kerr, 





Sir,—I wonder if Mr. Harrison has discovered by this time that 
on page 409 of your issue, in which his last ietter appeared, the 
term momentum occurs in a thoroughly up-to-date and practical 
calculation, It is, indeed, startling to see the first fruits of 
English experimental science, the work of the supremely practical 
Sir Christopher Wren, glibly set downas metaphysics. Experiment 
unnecessary. Mr. Harrison’s 6 oz. shot would reduce the velocity 
of that truck by about lin. per second. I hope he will experiment 
before he writes again. W. AS 

May 8rd, 





BARKER'S COMPOUND CRANK FOR CYCLES. 


Sir,—As I see that you have discussed this invention at some 
length, and that some of your readers are interested in it, I trust 
that you will afford me space to raise the question whether 
there is any advantage to be gained from using contrivances of the 
kind. Iam not referring to Mr. Barker’s invention in particular, 
but to extending cranks in general, of which a large number have 
from time to time been brought out. On several occasions I have 
contended in the cycling press that, apart from practical draw- 
backs, such as weight, complication, friction, &c., there is not even 
in theory any advantage ia increasing the length of crank for the 
down stroke; and | shall, therefore, only recapitulate my 
arguments. 

hough every cyclist may not be quite clear on the point, every 
engineer must perfectly understand that in doing such work as 
propelling a cycle, it is just as easy to have too much leverage as 
too little. What we want is not an unlimited increase of leverage, 
but precisely that amount of leverage which best suits the muscles 
of the leg. The less leverage we have, the harder the feet must 
press on the pedal ; while the more leverage we have, the faster 
the foot must move in doing its work. To exert our powers to the 
best advantage, we must have a nice balance between the 
pressure of the foot on the pedal and the rapidity with which it 
moves while applying this pressure, and in order to obtain this 
balance we gear up a safety Cetin or in other words, deliberately 
reduce the leverage. Why, then, do inventors, while recognisi 
that high gearing may be beneficial, set themselves the profitless 
task of neutralising its effect by increasing the crank leverage in 
an exceedingly complicated manner ? 

If there were any deficiency of leverage with an ordinary crank 
of, say, 64in., a rider of average height would have no difficulty in 
using a longer one ; or even if he found a longer one inconvenient, 
all he would have to do would be to use a lower gear. 

So far from seeing that there is any gain from the use of extend- 
ing cranks, I am inelined to think that as usually designed they 
are both practically and theoretically a hindrance to effective work. 
They give the greatest amount of leverage when the crank is 
nearing the horizontal on the downward stroke, that is to say, 
when the rider’s power can be exerted to the best advantage ; but 
this, it seems to me, is just the time when high pressure and slow 
movement is most likely to be advantageous, whereas when the 
pedal is near the top or the bottom, and the foot is less able to 
move it, there might be something to be said for lessening the 
pressure and increasing the rapidity. 

It may possibly be contended that though to increase the 
leverage for the down stroke is no advantage, it is a good thing 
to shorten the crank for the up stroke, so as to enable the foot 
when idle to take a short cut from the bottom to the top. This at 
the most is a trifling advantage, and is more than counterbalanced 
by the drawbacks ; for, on the one hand, the effectiveness of back- 
pedalling—a highly important point—is diminished, and on the 
other hand an expert rider, with the help of toe-clips, can do a 





certain amount of work during part of the up stroke, and requires 





the fall amount of leverage, because the muscles used for this 
work are less powerfal than those employed in depressing the 
pedal. In addition to which, I think the variation in the rapidity 
of movement of the foot and the pedal and crank must be a dis- 
advantage, 

These views, I feel convinced, are substantially correct, but it 
would be interesting to the cycle trade to hear the opinions of 
engineers on the point, Ernest M, BowDen, 

9, Fopstone-road, Earl's Court, 8.W., May 1st. 


Sir,—In your issue of April 30th Mr. Barker explains most 
satisfactorily the different positions of the verticals in Figs. 4 and 5, 
page 374. However, the position of either of these verticals is 
immaterial in proving the exception which I took in your issue of 
April 23rd to the statement in the third column of page 374 that 
‘‘ additional leverage is obtained without increased dead centre.” 
And if I am not encroaching too much upon your valuable space 
I will prove my views from Fig. 5 instead of Fig. 4, which gives 
merely a graphical demonstration, and is not quite accurate, but 
rather favoars Mr, Barker. The actual dead centre is more than 
one-eighth of the revolution. 

In Fig. 5 draw horizontal tangents to the curve representing the 
path of the pedal. It will be found that the tangent at the top of 
the curve touches slightly to the right of point A, and that the 
tangent at the bottom of the curve touches fally 14 spaces to the 
right of C. These points are respectively the top and bottom centres 
of the stroke ; call them X and Y. A verti:al downward pressure 
being applied to the pedal when it is ever so little to the left of X 
at the top or Y at the bottom will tend to drive the machine back- 
wards, and vice versé to drive it forwards. 

To prove this drop a vertical from X ; it will pass through the 
point of contact of the pitch circles of the sun-and-planet wheels, 
when the pedal coincides with the point X. This being done it 
will easily be seen that when the pedal is ever so little to the left 
or right of X it will be either behind or in advance of the new 
points of contact of the sun-and-planet wheels in a proportion to 
the seperior speed of the pedal over the inferior epsed at which 
the aforesaid point of contact will have travelled ; and a downward 
thrust on the pedal will respectively drive the bicycle backwards 
or forwards. Hence X must be the top centre, and likewise it 
can be shown that Y is the bottom centre of the stroke. From 
this it will be seen that the proportionate time for the down stroke 
to the up stroke gives a dead centre of over ;'; of a revolution. 

March 3rd. R. J. 





Str,—Referring to my letter of last week, in describing the 
epicyclic gear which, at first sight, seems to give such perfect 
results, I should have pointed out the apparent paradox that exists. 
The diagram proves too much—it is too good to be true. The 
‘* principle of work” immediately shows this to be the case, and 
applying the same principle to Mr. Barker's gear, we see that the 
mechanica! advantage is even greater than would appear from a 
superficial inspection, and accounts probably for the difference 
betweeen Fig:. 4 and 5 in your description of his compound crank. 

It is, of course, impossible to gain power without an increase of 
speed—the driving force being constant. And, on further con- 
sideration, I don’t see why the variable pedal speed should be 
objectionabie. In walking, one foot is stationary while the other is 
moving at its maximum speed, and a corresponding foot motion 
on a machine, once acquired, should be more natural than a con- 
stant uniform speed. J. H. Gipson, 

Ezremont, April 30th. 





Sim,—I notice in last week’s ENGINEER that Mr. J. H. Gibson 
gives an idea how Mr. Gerald Barker’s crank can be worked more 
effectually. Mr. Gibson’s idea is a patent of mine, 

Piymouth, May 5th. JAMES 8S, YARSLEY. 





LIGHT RAILWAYS. 


Sm,—In the review of my book on “‘ Light Railways,” published 
in your journal of March 5th last, I notice you state, ‘‘ Up to the 
present no light railways have been profitable in this country. 
Perhaps better times are coming.” 

Kindly permit me to correct you on this point. The Festiniog 
Railway in Wales, 2ft. gauge, has, 1 believe, been an unqualified 
success. In the year 1869 it was paying 124 per cent.—working 
expenses 444 per cent. of gross receipts—and so far as I know, has 
continued to pay good dividends. This line is, no doubt, exception- 
ally well off in having a heavy mineral traffic to carry downhill, 
but the cost of constraction—about £5578 per mile—was excessive, 
partly owing to the period at which it was made, 1859, and partly 
to the mountainous nature of the country. In this case the cost 
of a standard gauge line would have been prohibitory. 

The latest returns for the 2ft. and 2}ft. gauges in India—1895— 
prove the cost per mile to be £2093, including rolling stock, and the 
average dividend over 74 per cent.—working expenses 53 per cent. 
of gross receipts. There is no reason that I know of why these 
light narrow-gauge lines, as feeders to the trunk lines, should not 
pay in Great Britain if they get fair play, and there is certainly 
no use in making so-called light lines of the standard gauge of 
flimsy construction unfitted for the heavy axle loads in use on the 
trunk lines, thus defeating the very object—to avoid transhipment 
—for which they are designed. 

Undoubtedly, light narrow-gauge lines will pay in districts 
where the broader gauges wouid be hopeless as a profitable specu- 
lation, owing to their greater capital cost, heavier working expenses 
and to the fact that in most cases they would not be worked nearly 
up to their full capacity. On the Italian main lines the station 
expenses are £296, as against £40 per mile for narrow gauge, and 
the Indian 2ft. and 24ft. gauges, with a goods traffic of only one- 
twentieth of that carried by the standard gauge, 5ft. 6in., pay 
better dividends. The actual cost of transhipment in Germany is 
3d. per ton, not a very serious matter. F. R. JoHNsON, 

PAW -D., Cape Colony, April 12th. 





CENTRE BOARDS FOR LARGE STEAM VESSELS. 


Smr,—Having observed some remarks in your correspondence 
columns respecting the rolling of ships of war, I venture to submit 
a contrivance of my own, and, so far as I know, untried. It is 
well known that the centre board as fitted to many sailing yachts 
is a great aid to stability ; but, so far as I am aware, I have never 
heard of this plan being adopted for large steam vessels, more 
especially ships of war, to check rolling. For this of course there 
are no doubt good reasons ; but the following idea may perhaps be 
found useful in large and heavily-armed vessels with twin screws, 

It is common, I believe, in many vessels to divide the engine- 
rooms by a longitudinal bulkhead, running the whole or the greater 
partof the lengthof the ship. My plan simply consists in making this 
a well and having a heavy centre board, or more properly loose keel, 
which might be extended according to circumstances by hydraulic 
cylinders, or other suitable means. This false keel might also be 
arranged to be partially or wholly detachable ; similar to the way, 
I believe, the ballast is arranged in H.M.S. Polyphemus, so as to be 
dropped in action if hard pressed, PRECURSOR, 
May 3rd. 





CONDENSING UNDER DIFFICULTIES. 


Sir,—Your correspondent ‘“‘E. E.” in your last issue appears 
to have overlooked the information given in my letter, which 
appeared in your issue of the 16th ult, Exhaust vapour is emitted 
from our chimney shafts when any of the engines which are not 
yet fitted with condensers are being run ; and as we are now com 
a condensers for the whole plant, this fact should, I think 
be sufficient answer to your sceptical correspondent, 
The City of London Electric FRANK BalLry, Engineer 





I fighting Company, Limited, Bankside, 8.E., 
May 3rd. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Co., Vienna. ; 
CHINA.—KELLY AND WA su, Lrp., Shanghai and Hong Kong. 
FRANCE.—BoyvEav AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
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JAPAN.—KELLY AND Watsn, Lrpv., Yokohama. 
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street, Adelaide ; Edward-street, Brisbane. 
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NEW ZEALAND.—Urton anp Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MontREAL News Co., 386 and 388, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA,—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York. 
SupscrirTion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketty anp Watsu, Lrp., Singapore. 
CEYLON.—W1vAYARTNA AND Co. Colombo. 
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PUBLISHER’S NOTICES. 


* * With this week's number is issued as a Supplement a Two-page 
Engraving of Triple-erpansion Pummng Engines, Rotterdam 
Waterworks. Every copy as issued by the Publisher includes 
a copy of this Supplement, and subscribers are requested to notify 
the fact should they not receive it, Price 6d. 


*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office, 


TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this coiumn, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


H. 8.—Roots and Venables, 100, Westminster Bridge-road. 
Motor Company, 219 to 229, Shaftesbury-avenue. 

T. P. H. (Nickel Steel.)--A letter lies at our office for this correspondent, 
which will be forwarded on receipt of his full address. 

C, 0. (Leeds.)}~You can melt any quantity of gun-metal up to 30 or 
40 tons in an air furnace. Propeller metal is melted in such furnaces. 
Bells are cast from air furnaces. You ought to have no difficulty in 
Leeds in getting a furnace builder who will put up what you want. 

R. W. P. (St. Ancrews.)—By Pambour’s well-known formula the tractive 
effort of an engine with cylinders 18in. and 24in., and driving wheels 
5ft. Tin. diameter, is 116 lb. per inch of average effective cylinder 
pressure. Pulling out of a station with the safety valve lifting at 
150 lb., the average cylinder pressure would probably be 180 1b., giving 
a gross tractive effort of 15,080lb. or 6°78 tons. The load on the 
driving wheels being 28 tons, the coefficient of adhesion of the wheels 
which did not slip was a little less than one-fourth. This it might 
well be with clean dry rails, so that there is no reason why the engine 
should not start without slipping. and without sand ; but a few drops 
of water on the rail would have caused slipping at once. 

G. 8.—Most treatises on bridges include the draw and swing bridge. A 
notable example is the railway bridge over the river Ouse at Goole. 
A full description of it will be found in vol. lvii. of ‘‘ Proceedings” 
Inst. C.E. The Hawarden Bridge over the Dee is another fine instance, 
see vol. cviii. of the same “Transactions.” A good specimen is also the 
bridge Le Pollet at Dieppe; a full description will be found in “ Annales 
des Ponts et Chaussées,” December, 1891, and an abstract account in 
vol. cix. *‘ Proceedings" Inst. C.E. You will find also an example with 
working drawings, worked out in detail, in ‘‘ Engineering Construc- 
tion,” by Warren. The subject is well treated in ‘‘ A Treatise on Civil 
Engineering,” by Patton. 


Daimler 


INQUIRIES. 


GALVANISED BUCKETS. 

Sir,—Will any of your readers be so kind as to give me the names of 
makers of the special machinery used in manufacturing the galvanised 
buckets of commerce ? CusH. 

May 8rd. 








MEETINGS NEXT WEEK. 

InsTITUTE oF Marine EncIngers —Monday, May 10th, at 8 p.m.: 
Adjourned discussion on paper, ‘‘ Shipbuilding, Ancient and Modern, 
with limelight views, by Mr. Aisbite. 

Nortu-gast Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Wednesday, May 12th, at 7.30.: Reply to discussion on paper, “The 
Machine Cutting of Accurate Bevel and Worm Wheels,” by Mr. J. H. 
Gibson. Discussion on paper, ‘‘ High Pressures for Marine Engines,” 
by Mr. W. R. Cummins. 

Tae InstitvTIon oF ELEecTrRicaAL ENGINEERS.—Thursday, May 13th: 
at 8 p.m.: Paper to be discussed, ‘‘ The Generation of Electrical Energy 
for 'Tramways,” by Mr. J. 8. Raworth, member. Paper, ‘‘ Disturbances 
of Submarine Cable Working by Electric Tramways,” by Mr. A. P. 
Trotter, member. 

Socrety or Arts.—Monday, May 10th, at 8 p.m.: Cantor Lectures, 
** Design in Lettering,” by Mr. Lewis Foreman Day. Tuesday, May 11th, 
at 8 p.m.: Applied Art Section, “‘A Half Century of Line Engraving, 
1780-1830," by Mr. George Clulow. Wednesday, May 12th, at $8 p.m.: 
Paper, *‘Motor Traffic: ‘Technical Considerations,” by Sir David 
Salomons, Bart. 

Roya Instirution or Great Britamn.—Tuesday, May llth, at 
8 p.m.: Tyndall Lectures, ‘ Voleanoes,” by Mr. Tempest Anderson, 
M.D., B.Sc Thursday, May 18th, at 8 p.m.: Lecture IIL, ‘* Liquid Air 
as an Agent of Research,” by Professor Dewar, M A., LL.D., F.R.S. 
MR.I._ Friday. May 14th, at 9 p.m.: Discourse, ‘‘ Explosion—Flames,” 
by Professor Harold Dixon. MA., F.R.S. Saturday, May 15th, at 
8 p.m.: Lecture IIl., ‘‘The Greek Theatre accoraing to Recent 
Discoveries,” by the Rev. J. P. Mahaffy, D.D., Professor of Ancient 
History in the University of Dublin. 











“THE ENGINEER” 
1100 GUINEAS ROAD CARRIAGE COMPETITION. 


WE are now in a position to announce that the Judges 
have decided to make their preliminary examination of 
the vehicles entered for competition on Friday, the 28th, 
and Saturday, the 29th May, at the Crystal Palace, and 
that they will start the competitors on the long distance 
run on Tuesday, the lst June. Mr. H. Graham Harris, 
M. Inst. C.E., will act as secretary during the trials. 


THE ENGINEER. 
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LOCOMOTIVE PERFORMANCE. 


THanks to the courtesy of Mr. F. W. Webb, Chief 
Mechanical Engineer of the London and North-Western 
Railway, we are able to place before our readers this 
week the particulars of two most valuable experiments 
which he has carried out to test the performance of com- 
pound locomotives of his design constructed at Crewe. 
It will be seen that the information supplied is just that 
which we have in recent articles said was much wanted. 
We have before us the data supplied at once by the 
indicator and the tractometer. The figures are very 
suggestive, and in some respects remarkable. We have 
selected those concerning the heavier train of the two for 
analysis. Those of our readers who wish, will find all the 
data necessary for treating the experiment with the 
passenger train in the same way. 

The first point worthy of notice is the relation of the 
tractometer curve to the profile of the road. It will be 
seen that there are strange discrepancies, although in a 
general way the pull was greater as the incline was 
steeper. This was by no means always the case. Take, 
for example, the run from Reddish to Denton, or that 
from Morsley to Saddleworth. We find that the higher 
the speed the less is the draw-bar pull, the gradient 
remaining pretty much the same. Indeed, the whole 
way from Staley Bridge Tunnel to Saddleworth the 
draw-bar pull becomes less and less, the speed becoming 
greater and greater. It is impossible to reconcile the 
fact with the theory that as the speed increases so does 


sort of fixed relation or proportion obtains between the 
speed and the pull. Another most interesting fact is the 
way in which acceleration took place. The train got up 
to its speed much more rapidly than there was reason 
to deem possible, and it did this because of the enor- 
mous pull exerted on the draw-bar. Take the start 
just outside Dukinfield for instance: the pull on 
the draw-bar went up to 11} tons. This was, no doubt, 
due to slack in the couplings, which permitted the engine 
to “‘getarun,” so to speak. But there is no evidence of 
the existence of a steady effort of acceleration, such as 
calculation would lead us to regard as necessary. Take, 
for example, the tractometer trace between Edgeley and 
a point beyond Heaton Norris. The speed rose in about 
1} miles to 22 miles an hour, but the diagram bears only 
a remote relation to the acceleration. The only really 
satisfactory curve is that showing what took place in 
Standedge Tunnel, which is level, and in which the speed 
rose from nothing to about 20 miles an hour. Various 
explanations suggest themselves to explain the lack of 
harmony between the profile of the road and the tracto- 
meter trace; they are all equally unsatisfactory, all 
equally likely to present themselves to our readers, and all 
equally worthless for the purpose of discussion. 

We may turn now to the question of resistance. For 
this purpose we take the portion of the road rising at the 
rate of 1 in 125. At 22 miles an hour the draw-bar pull 
was four tons, or 89601b. Avery simple calculation tells 
us that the resistance due to gravity was 17-9 lb. per ton, 
and that of the train at the stated speed was 6 lb. per ton 
only. This is very good for a train made up of wagons, 
and speaks well for the excellence of the road, and the 
condition of the tires and axle-boxes. Have we any 
reason to conclude that it would increase in a rapid ratio 
with the speed? The axle friction will probably be 
constant at all speeds. The resistance due to the road 
ought not to augment at all with the velocity, and nothing 
remains to account for a rise in the resistance with the 
speed but the action of the air, and the effect of side 
jolts, and of curves. But leaving theory, we see that 
as a matter of fact the draw-bar pull was always 
less the higher the speed. Of course it may be urged 
that the resistance was affected by other causes than 
speed. Be that as it may, the broad fact remains that on 
a run of over 15 miles up hill, the faster the train went 
the less was the resistance that the engine had to over- 
come; and it is with facts of this kind that railway men 
are most interested. It is no use to say that the resist- 
ance really augments with the speed, but that its rise is 
masked by something—what it is, is not very clear. The 
reply is that the draw-bar pull is the entity paid for by 
the railway company, and that the tractometer shows 
that this pull, far fro’: augmenting with the speed, falls 
off. Indeed, nothing can be more unlike what mechanical 
text-books would lead us to imagine such a line ought to 
be than the tractometer trace of Mr. Webb’s goods 
train. 

The experiment supplies us with other data not less 
important than those we have been handling. We are 
told what the indicated horse-power was. We have only 
worked out one set of figures ; they are sufficient for our 
present purpose. Taking the draw-bar pull at four tons, 
and the speed 22 miles an hour, we find the horse-power 
to be 6385. Now, 22 miles an hour is 1936ft. per 
minute, and four tons, or 89601b., moving at that speed 
represents a little over 525-horse power. Deducting this 
from 638°5, we have left 113-5-horse power to overcome 
the internal resistance of the engine and its rolling and 
gravity resistance. As the ratio of the weight of the 
engine and tender to that of the train was as 1 to 4°876, 
it is clear that the resistance of the engine and tender 
per ton could not be much greater than that of the 
wagons. Distributing the power deduced from the tracto- 
meter in proportion to the weights, we have 525 horses 
for the train and 108 for the engine and tender, or a total 
of 633, which is a very close approximation to the actual 
power. The frictional resistance must have been very 
small. We have here no scrap of evidence going to prove 
that, as has been said of American engines, only half 
the power reached the draw-bar. Indeed, the indicated 
power and the power calculated on the basis we have 
used are so nearly identical that we must perforce think 
that we have only a coincidence to deal with, the 
average power being put against an average drawbar 
pull. Still there is no room left for a large error, and itis 
therefore certain that Mr. Webb’s engines must run with 
very little friction—so little, indeed, that gross and net 
power exerted may be taken as being represented by the 
inverse ratio of the weight of the engine and of the 
train. In other words, about 108-horse power will be 
required to take the engine and tender up an incline 
of 1 in 125 at 22 miles an hour. This may be re- 
garded as a constant quantity, and the lighter the train 
the worse the performance of the locomotive so far. 

The information which Mr. Webb supplies concerning 
the performance of a large number of engines, 118 in all, 
is of much value. The working of these engines extends 
over so many years, and the mileage of all has been so 
considerable, that there is no longer room to object that 
the compound loccmotives on the London and North- 
Western Railway have been too short a time at work to 
enable a fair opinion to be formed as to their character. 
A consumption of 36 Ib. per mile is very satisfactory when 
we bear in mind the considerable weight of the trains’ 
hauled. We have not, it is true, the average weights; 
but we fancy that the passenger trains have not been 
much if anything below 160 tons behind the tender. 
The average weight of a six-wheeled coach is about 
11 tons, without passengers or luggage; Pullman and 
dining and sleeping cars weigh, of course, very much 
more. But trains of fourteen coaches are very common 
on the London and North-Western Railway, and wouid 
represent about 160 tons. A consumption of, say, 2°5 1b. 
of coal per coach mile is very good work. If Mr. Webb 
would place us in possession of the figures referring to 





the resistance. Indeed, the more carefully we examine 





DAM WATERWORKS, 


the diagram the more evident does it become that no 


the non-compound engines on the line, and the weights 
of the trains worked by both, we should see almost at a 
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glance how far the compound engine is superior to the 
non-compound in economy. The difficulty of doing this 
lies in the fact that the compounds haul much heavier 
trains than the simple engines ; but it would not be at 
all impossible to arrive by a careful comparison of figures 
at all the facts. 


WAR SIGNALS, 


An admirable paper, read by Colonel Kennedy in the 
theatre of the United Service Institution, on Friday, 
April 30th, on ‘ Army Signalling,” deals with so impor- 
tant a question that we do not like to let the opportunity 
pass of briefly calling attention to this question, which 
has in our judgment, even a wider scope than was 
brought out in the reading and discussion of the paper. 

Signalling in war is one of those operations which 
requires to be certain and trustworthy to be of real value. 
Imperfect means of carrying it out, and fear of mis- 
chievous complication, have, until recent times, inter- 
fered with its development, and, indeed, prevented the 
full scope which it might possess from being grasped. 
We all know that in war success is commonly attained 
by the general who can bring most troops up to 
the particular spot where contact between the opposing 
forces is brought about from any cause. Thus a superior 
general with a smaller army has at times practically 
possessed the power of superior forces, because he 
has so handled them as to concentrate larger numbers 
on any point where a blow was struck. On this de- 
pends the advantage of what are termed interior lines, 
that is to say, armies more closely connected than those 
opposed to them. This may be from their being attacked 
from opposite directions, so that they can reach and lend 
support to each other, unless both are attacked at the 
same time. The Roman armies united and crushed 
Hasdrubal thus before he got within reach of Hannibal. 
Wellington in the lines of Torres Vedras secured this 
advantage, because Soult was forced to act against him 
with his army divided by a mountain range. Clearly the 
main advantage in all this is superior information. It 
would seldom be practicable to withdraw troops from one 
position and concentrate them on another if the enemy 
knew it and could instantly attack the weakened place. 
If Hannibal had known of the Roman armies’ march and 
had followed them, history might have had a very 
different account to give of the battle of Metaurus. 
Without going further, then, it may be seen of what 
vital importance may be good means of communication 
of intelligence. 

Under some circumstances, indeed, the whole balance 
of advantages may be turned by it, for we can conceive 
cases of armies more widely separated than those 
opposed to them, being able to concentrate better, owing 
to better exchange of intelligence; and it ought to be a 
matter of congratulation that in this important branch 
of work we appear to take a leading position. Strange 
to say, Germany seems to be behindhand. Colonel 
Kennedy calls attention to the awkwardness caused both 
to the Prussian army and the Austrian at Kéniggratz by 
want of communication. The Prussians were holding 
their own in the right centre with difficulty, and longing 
for the coming up of the Crown Prince on the left, for 
half an hour after he had come into action within easy 
signalling distance; and the Austrians were not prepared 
for his attack as they ought to have been had they had a 
system of signalling. At this we cannot wonder, for 
Kéniggratz was fought over thirty years ago, but it 
appears to us that exactly the same difficulty would beset 
the German army if it were fought to-morrow, for we are 
told that the German army depend wholly on telegraph 
lines, and on orderlies mounted on horses or cycles. 

This brings us to the definition of the work to be 
undertaken by each class of signal apparatus. Over 
protected ground should undoubtedly run the electric 
telegraph, which forms the main artery of the system. 
The messages thus sent are delivered with maximum 
speed, and can be rendered certain and recorded by writing 
and checking. Branching off from this, may run long 
distance eye signals by flash in suitable climates, or 
shorter ones by semaphore, and these are supplemented 
by mounted orderlies. The branch that naturally 
appears to have been developed specially in good climates 
is that depending on the sun. Thus, Italy employs flash 
signals, and we have used them very largely, especially 
in India, and we doubtless owe our development of 
them to our colonial possessions, for in this country 
the sun is oftener obscured than visible, and conse- 
quently the electric light must largely take its place. 
We lay special stress on this branch of signalling, 
because eye or ear signals are the only means of com- 
munication open to troops cut off from the main body of 
the army. The Austrians and Germans have a less good 
climate than Italy, India, or the Cape, hence it is not 
wonderful that they do not depend on flash. Austria’s 
semaphore signals, however, might be valuable under 
such conditions as obtained at Kéniggratz, when Ger- 
many’s telegraph, mounted orderlies, and cyclists would 
fail because all require possession of the ground inter- 
vening between the senders and receivers of the messages. 
Balloons take a position peculiar to themselves as to 
obtaining, under favourable conditions, a wonderful view 
of operations. Possibly balloons might have been used 
at Kéniggratz, but even balloons, unaccompanied by eye 
signals, leave the separated divisions without means of 
exchanging intelligence, so that their introduction renders 
the use of eye signals more desirable than ever. 

Then, again, there is the fundamental question of com- 
munication between ships and shore. So important is 
this, and so completely dependent on signalling, and so 
impossible by means of electric telegraph, and so slow and 
cumbersome by mounted orderlies and boats, that it 
seems hardly credible that Germany should not have 
some provision for this, other than stated by Colonel 
Kennedy. However, our own system of signalling requires 
to be | greg extended; for, suppose that we have esta- 


the protection of trade, it is most desirable to establish 
communication with merchant ships, and the present flag 
code is very imperfect. In still weather also, flags are 
often difficult to see, hanging down in folded or wisp-like 


condition. The Morse system is thought too formidable 
a thing to expect merchantmen to grasp it. Tempting 
no doubtit is to those who are familiar with it. Clerks at 


Porthcurno, for example, we have heard, if they see each 
other on distant hills, use their arms or sticks to “dot 
and dash” at each other as readily as ducks take to 
swimming; but these are special men in constant practice, 
and experience shows that nothing is more easily for- 
gotten than the Morse code. Can we reasonably expect 
that we could get men proficient at it distributed in our 
merchantmen? If not, the condition of men who 
cannot read each other’s signals is distressing and even 
dangerous, for human nature is given to ‘‘ make shots” at 
what is said in case of doubt. This, then, is a question 
which we commend to our authorities, that is, the intro- 
duction of some trustworthy system of signalling which 
not only can be, but is applied to our merchant ships as 
well as our navy. 

Lastly, we would call attention to a matter that applies 
specially to England. A foreigner once said, in reply to 
an Englishman who lamented our bad climate, ‘* My 
friend, you have no climate, you have only weather.” 
Not alone in England, however, but on the shores of 
our colonial possessions we are specially liable to mist 
and fogs. The only too possible occurrence of a fog 
suggests an opportunity for an enemy to seize, when all 
eye signals would fail us; but surely it would not be 
difficult to develope a system of syren signallingin ‘“ longs 
and shorts.” An enemy would no doubt be aware when 
signals were exchanged—so painfully aware that a savage 
enemy might even be alarmed at the process—but code 
or cipher messages ought to be practicable; and even if 
the enemy could read them, it would tend to dishearten a 
body of men creeping forward under cover of a fog to 
hear the stentorian screech of the syren burst upon them, 
even if it were necessarily in something like the classical 
sentence, ‘‘ I’m a looking at you.” 


LIGHT RAILWAY GAUGES. 


Axsout thirty years ago a great controversy raged con- 
cerning the merits and Sele of the normal and narrow 
gauges. At a period considerably antecedent a battle had 
been fought in nearly the same way between Brunel and 
the seven-feet men, and Stephenson and those who held 
with him that 4ft. 8tin. was wide enough for the most 
powerful locomotive the world could need, and that what 
sufficed for a locomotive must, as a matter of course, be 
a satisfactory dimension for a carriage or a goods wagon. 
The result of the later quarrel was seen in India, where 
much narrow-gauge work has been done to the regret of 
the present generation of engineers, merchants, and 
soldiers. In this country the narrow-gauge system 
never took hold; possibly because those who make rail- 
ways here at home were too intensely practical to 
be led astray. It is one thing to make railways for 
foreigners and quite another thing to construct them for 
ourselves, and so the narrow-gauge lines in this country 
are wholly insignificant in number and extent. There 
is, however, manifested here and there a tendency to 
revert to the narrow gauge, and this is being encouraged 
by the Light Railways Act passed last year. The 
nation was told that the only way to save it from 
destruction was to facilitate the construction of light 
railways, for which the farmers were gasping. Nothing 
but mischievous legislation prevented the expenditure 
of millions of pounds sterling in opening districts little 
better off than the backwoods of America in the matter 
of transport facilities. So an Act of Parliament was 
passed; but, like many, if not indeed most, other Acts 
of Parliament, it appears to have done neither good 
nor evil. A few proposals have been made for the con- 
struction of cheap lines in country districts, but next to 
nothing -has come of these proposals. Men with money 
have preferred speculating in the “ Kaffir Circus” to 
making little country railways. However, it is not im- 
possible that something may be done yet in the making 
of light railways; and, as we have said, we notice a 
recrudescence of the narrow-gauge craze which is much 
to be deprecated. 

The whole battle has been so fully fought that it is 
practically impossible to say anything new about it. But 
the present generation have formed no adequate notion 
of the way in which arguments were marshalled and 
figures given on both sides. In many cases the 
disputants were disingenuous—a not unusual condition of 
disputatious minds—but the broad facts are so simple and 
so obvious, that unless they were decorated by the one 
party or besmirched by the other it is impossible to 
understand how any one could be deceived. The 
advocates of the narrow gauge assert that a line 3ft. 6in. 
wide can always be made for about half the price per 
mile of a line 4ft. 84in. wide, and so on in proportion 
downwards, while all the rolling stock will be corre- 
spondingly cheap; and to all objections facts are adduced, 
and examples in practice of cheap narrow-gauge lines 
are pointed out with exultation. Now it is not to be 
denied that a narrow-gauge road may, and indeed ought, 
to cost less than a normal gauge mt | ’ but the reduction 
in cost bears no proportion to the reduction in gauge, 
except in the case of a very difficult mountainous 
country. When a road has to be blasted through rocks 
high up in the hills every inch of width saved is a 
valuable consideration. In the early days of the 
Festiniog Railway it was almost impossible to get off an 
engine in the tunnels; standing on the footplate, one had 
to stoop going under some of the accommodation bridges. 
The sides of some of the rock cuttings were scored here 
and there by the handrails of the locomotives, which 
rubbed as they went past. Stray sheep which found 
their way into the tunnels were literally scraped out 
again by the cow-catchers. It will be admitted this was 
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as the Darjeeling, in the Himalayas, a very great sayin 
was effected by reducing the gauge to 2ft. But 
this has no bearing on the question as it affects 
Great Britain. In open country, fairly level, it 
will cost very nearly the same sum for earthworks 
and bridges and culverts, whether the gauge is 2ft. 6in, 
or 4ft. 8$in. It is quite unnecessary to set about proving 
this. Anyone interested who knows a little about setting 
out railways, slopes, embankments, cuttings and such 
like, can settle the question for himself in an hour b 
the aid of a drawing-board and some paper and pencil, 
Let him, for instance, take out the quantities for a narrow 
gauge cutting for either a single or double line, 30ft, 
deep and half a mile long, in stuff standing at two to 
one, and then do the same for 4ft. 8sin., and he will gee 
how insignificant the saving is. If it be urged that there 
will be no such cutting on a light railway, then we reply 
‘that nothing can justify the adoption of the narrow gauge 
but heavy earthworks. The narrow gauge does not 
appear to advantage save in a difficult country. If there 
be no difficult country, then the width of gauge has next 
to no effect on the cost of formation. 

We know that the answer always is that narrow-gauge 
lines do in practice cost less than normal gauge lines, 
There is no disputing this; but the truth is that the lines 
cost less no$ because they are narrower but because they 
are lighter, and in all respects worse than the broader 
gauge. A 30]b. rail can be laid just as well, and will do 
just as good work laid to the normal gauge as it will if 
laid to 2ft. 6in., or even to 2ft. It is not the distance 
between the rails, but a hundred other considerations and 
conditions that settle the cost of a railway. A very 
serious mistake will, we believe, be committed if light 
railways running into existing stations are laid to less 
than the normal gauge. When a light railway runs from 
nowhere to a market town, let us say, without going near 
a railway, it may be of any gauge the promoters or 
engineers or contractors think proper. The cost will be 
much the same in the long run whatever the gauge— 
always, as we have said, yw mountainous country, 
If a light railway is good for anything it ought to be able 
to support the ordinary loaded goods wagon, representing 
fifteen tons gross carried on four wheels. That is less than 
four tons per wheel. For moderate speeds this can be 
borne with by a 30 1b. rail. It is not likely that an 
efficient locomotive can be made which will weigh 
less than eight tons per driving axle. Under these 
conditions goods and farm produce of all kinds can be 
transmitted without transhipment—an advantage which 
is not to be valued in terms of money. It is, as all rail- 
way men and shippers know, simply invaluable. This 
advantage then will be lost, besides many others, for the 
sake of effecting an imaginary or nearly imaginary saving 
in the cost of the line. We know while we write that 
nothing but pencil and paper, and tables of earthwork, 
and knowledge of how to use them, can convince the 
narrow gauge men that they are mistaken. The one 
strong point they have is that when a road is made of the 
normal width, a powerful temptation is set up to make 
it heavy as well as wide. When the gauge is only 2ft. 6in. 
it seems ridiculous to lay a 50]b. rail; if the road is 
4ft. 8hin. it becomes manifestly absurd to be content with 
a 601b. rail, and so on in proportion. But all this is really 
not practical engineering, or practical finance. A light 
cheap railway can be made of the normal gauge, to be run 
over by normal goods wagons, and possibly by some nor- 
mal] passenger stock; but this last is of small importance. 
Such a road will cost very little more to construct than 
a line of 3ft. or 2ft. 6in. gauge, provided the permanent 
way is of the same character and dimensions in both 
cases. If any of our readers can point to a normal 
gauge light railway which was expensive solely because 
the gauge is not narrow, we shall be glad to reconsider the 
whole matter. Until then we must warn our readers not 
to be led away by specious arguments in favour of the 
narrow gauge for light railways. It possesses no par- 
ticular advantage for English country districts that can 
make the break of gauge justifiable. 


$$. 


TRADE MANCUVRES, 


A capiraL example of the manner in which German 
merchants throw out their tentacles into the most unlikely 
fields is presented by the technical college at Elbeuf. The 
school is designed for the instruction of students to form 
managers and foremen in the woollen weaving and spinning 
and dyeing industries of the district, to the welfare of which it 
is said to contribute not alittle. This college is provided with 
complete sets of costly machinery for practical instruction 
in the studies to which it is devoted. The plant has been 
almost entirely supplied by German firms at empecely low, 
almost nominal, rates, and wholesale German chemists pro- 
vide free of charge the colours used in the chemical labora- 
tories and dyeing sheds. After this it is not surprising to 
hear that many of the factories in the district have purchased 
machinery, &c., from these merchants, for naturally the 
foremen and managers prefer to employ apparatus in the use 
of which they have been carefully instructed. It is also 
natural that they should desire to use dyes and chemicals 
with the composition and strength of which they are well 
acquainted, and they therefore purchase from the sources 
which supplied them at college. It cannot be denied that 
great mercantile acuteness is displayed by this ingenious 
method of advertising, but we can hardly imagine that it is 
one which will commend itself to the English mind. Pro- 
bably it is the little fringe of delicate feeling which still 
clings to the garments of British mercantile spirit which 
occasionally trips up our trade. We shall have eventually to 
cut it off altogether if we desire to meet the pachydermatous 
Teuton on his own ground. 


EIGHT HOURS FOR MINERS. 


ANOTHER attempt at grandmotherly legislation has happily 
collapsed. The second reading of the Mines (Kight Hours) 
Bill was moved in the House of Commons on Wednesday 
night by Mr. William Allen, who said that the promoters 
would accept no amendment which had for its object the 








blishe the use of electric light, sun flash, and semaphore 
with our men-of-war, the work is only well begun. For 


carrying the narrow gauge—it is only 1ft. 1lin.—prin- 
ciple as far as it could well go. No doubt on such a line 


conversion of the Bill into a local option measure, The 
motion was seconded from the front Opposition bench by Sir 
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\y, Foster. The Government took no part in the conflict, 
which was not fought at all on party lines. The Bill was 

‘acted by 227 votes against 186. The debate was amusing, 
in that it showed how keenly opposed on matters of trade 
aes two rival unions may be. Mr. J. Wilson, one of the 
Fabour members for Durham, strongly opposed the Bill, 
while Mr. Pickard, a labour member for the West Riding, 
supported it. To the dispassionate observer the whole move- 
ment appears in the light of an absurdity. Here we have 
clamour for an eight hours’ legal day, when the men find it 
impossible to get a sufficient number of hours’ work in a 
week. In large districts the men have settled the matter 
for themselves, refusing to work more than eight hours. 
Miners, as @ rule, are a very independent body of men. They 
are by no means overburdened with a conscientious regard 
for the law, and in the long run we feel assured that they 
would regard any legal interference with their liberty of 
action very unfavourably. It is to be hoped that we shall 
pear no more for a long time of a very objectionable 
measure. The miners may be safely trusted to take care of 


themselves. 
TRADE MARKS. 


How necessary it is to pay due attention to the delicate 
susceptibilities of foreign nations! Whoever would have 
dreamt that the Chinaman would be offended by the dainty 
colours of a trade mark, or that the design of a label could 
influence him ie ory | or adversely in the choice of 
urchased goods? Yet he is so, and it behoves our good 
merchants of England to avoid such colours or combinations 
of tints as bear to his superstitious mind some ominous 
meaning, It is useless, moreover, to be guided by English 
taste. It is better, indeed, to follow the rule of contraries, 
for the very tints and tones which to us convey a joyful im- 
pression throw gloom upon the susceptible spirit of the 
Chinee, and cause him to avoid with a shudder goods 
so decorated. Thus white, plain buff, and combinations 
of these with blue must be carefully avoided, as they are 
indicative of mourning to a Chinaman, and are in conse- 
quence deemed unlucky. Red and yellow are the colours to 
select, but even with them some discrimination should be 
used. Thus red, denoting joy, is well suited for the orna- 
mentation of goods intended for the common folk, but to 
your mandarin serve your wares in yellow trappings, for this 
js the colour bespeaking dignity and honour. These may 
seem trifles, but they are by no means to be disregarded on 
that account, for it is upon such little hooks as these that 
the trade of a country hangs. 
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It Marine de la Guerre. Six mois Rue Royale. Par Edouard 
Lockroy, Député, Anciens Ministre dela Marine. Berger- 
Lavrault et Cie. Paris: 5, Rue des Beaux-Arts. 

[ConctupInG NorIce.] 

WitH our readers’ indulgence we now skip a portion of 

\!. Lockroy’s book devoted entirely to personnel matters, 

and which we feel would only be of secondary interest to 

engineers, and come to the sections headed ‘‘ Construction 

Navales,” and ‘ Artillerie.” 

The first quality in a ship is its “ flottabilité ” — its 
floating power. To preserve this in spite of accidents 
which may occur to a vessel below the water-line, 
merchant ships are subdivided into a number of water- 
tight compartments, and are provided with large pumps. 
But in the case of ships-of-war the matter is not so 
readily settled. A man-of-war has not only to be pro- 
vided against the accidents to which all ships are heir, 
but must also have means of protection against the 
attack of an adversary. Leaving out of account the ram, 
the means of attack which have to be principally 
guarded against are: The artillery and the automobile, 
and fixed torpedo. As a shot is unable to penetrate 
destructively below the surface of the water, a belt of 
armour about the water-line is sufficient protection, as far 
as the flotation alone is concerned, against this attack ; 
but to seek immunity from the torpedo, the double 
bottom has to be adopted, the torpedo net only being 
useful to a limited extent, and only under certain circum- 
stances. When belt armour was first introduced into the 
French Navy in 1860, a thickness of some 11 centimetres 
of iron was considered sufficient. This was on the 
Gloire. In 1868 this thickness was increased to 
20 centimetres on the Océan. In 1875 the Redoutable 
and Devastation were provided with armour 35 centi- 
metres thick, and three years later it was deemed 
necessary to give the Amiral-Duperré 55 centimetres of 
iron. But whilst thus being obliged to protect the vitals 
of the ship with such heavy armour, it was necessary to 
thin the armour away at the ends, so as to reduce the 
weight; and finally the redoubt system and protective 
deck were evolved, and even then, although large portions 
of the ship were unprotected, the displacement was 
increased two-fold. It was at this period, when the 
Amiral-Duperré was built, that the double bottom was 
introduced, and the same means of protection were used 
in the construction of the Magenta, and obtain in the 
ee Navy, with slight modification, to the present 
ime. 

But it is not sufficient for a battleship merely to be 
proof against sinking ; she must also be free from rolling, 
so that she may provide a steady platform for the work- 
ing of her guns. Now to attain this stability it is 
necessary to lower the centre of gravity and increase the 
beam. Unfortunately these are the very things that 
other factors forbid. The centre of gravity is situated 
not far below the water-line of the vessel, but above it is 
piled the huge mass of protective armour and offensive 
armament, and the increase in these tends to raise the 
centre of gravity and decrease the stability. Then, as 
regards increased beam, its effect is to keep the vessel 
always at a normal withthe water level, so that in a sea 
the most stable vessel is the most apt to roll; but if a 
Warship rolls she loses value as a steady platform, and 
the fighting of her guns becomes a very difficult and 
uncertain matter. In several vessels since 1852 France 
has been getting too near the safe line, and in the Suffren 
it has been necessary to reduce the upper works to pre- 
erve her stability, As matters stand, however, all the 








vessels are safe enough under conditions of peace, but 
sufficient consideration has not been paid to what they 
would have to face in war. One of the most dangerous 
of such war accidents is that to which Admiral Vallon 
called attention. Between the upper works—les ceuvres- 
mortes—and the body of the ship is interposed the pro- 
tective deck pierced by as few holes as possible. In case 
of an enemy’s shot opening a breach in the upper works, 
and there being a sea running at the time, the water 
would enter and lie on the protective deck, but more to 
one side than the other, and so tend to make the ship 
turn turtle. An example of what might occur is given in 
the case of the cover of the hawse-hole of the anchor 
chain of the Formidable being carried away in a gale off 
Sardinia. The hole is only about half a metre in 
diameter, but so much sea went through that in a ‘few 
minutes” the list of the vessel, which had originally been 
slight, increased to 17 deg., and she had to be turned stern 
on to the gale to save her from losing balance and to pump 
out the water and righther. To obviate this danger light 
armour around the “ feet” of the upper works of the ships 
has been tried, but carries with it the objections of 
increased weight and inefficiency against the higher 
explosives which have of late been introduced. 

The method by which vessels should be protected is 
that adopted by England and Italy in the Magnificent 
type and the Re Umberto and Sardegna. Nay, it will be 
necessary to go even further, and to adopt a type which 
Tue ENGINKER suggested, and which has been favourably 
regarded by many naval architects, namely, a monitor 
class of vessels, with a very low freeboard and as little 
deck hamper as possible, so that they should at all times 
have the same stability after action as well as before it. 

We pass now to the section on artillery. 

However important may be the questions of floatability 
and stability, the artillery is certainly of no less interest. 
It has been said by M. Croneau that :—“ The study of the 
progress of the Navy must have for basis the results 
obtained with shell.” Although the artillery can have 
but one use in warfare, namely, to defeat the enemy, there 
are several ways in which it maybe used for that purpose. 
It may either be used for the attack of the adversary’s 
artillery, his men, or his ship, or as some people assert, 
it may be used without any particular view, and be 
accounted serviceable so long as it hits the target, without 
considering what that target may be. In this case it 
becomes necessary to ascertain which form of projectile 
is the most generally useful, and to supply the ships 
mainly with that form. But there are three principal 
types of vessels against which any ship may be called 
upon to open an attack, namely, the torpedo boat 
and catcher, the cruiser, and the ironclad or battleship. 
For the destruction of the first class it is evident that any 
form of projectile is effective, for it is totally unprotected ; 
for the second, however, it becomes necessary to use 
more discrimination, because a cruiser should be so con- 
structed that it could stiil float when its upper works 
were entirely cut to pieces. For its destruction it is then 
required to destroy the protective deck. This could be 
readily done if mortars could be used satisfactorily at 
sea, but, as this is found impossible, the only other plan 
which presents itself is to use a projectile of high explo- 
sive power, but of such a nature that it will pass through 
the side armour and strike the protective deck before 
bursting. It is, moreover, necessary that the aim should 
be very accurate, because the target presented by a com- 
paratively small surface in a horizontal plane, such as is 
the protective deck, is very narrow, so that except the 
charge of explosive borne by the shell is very great this 
nature of attack can only be effective at short ranges. 
The same remarks apply to battleships, with the increased 
difficulty that the chances of piercing the side armour, 
and then destroying the protective deck, are poorer than 
in the cruisers. 

The most simple and direct form of attack appears at 
first sight to be to rupture the armour belt, and a special 
form of powerful projectile carrying a small bursting 
charge has been designed for this purpose. But the 
target is small, and only the heaviest guns are effective 
against it, and if the armour belt is not hit the projectile 
passes almost harmlessly right through the unresisting 
upper partofthevessel. The difficulty of destroying such 
a ship is, therefore, apparent ; and the mere effect of dis- 
abling its guns or crew would not ensure its capture. To 
be successful against the battleship it is then necessary to 
turn to submarine attack or the ram. The torpedo offers 
the most hope of success, for once the quick-fire guns 
of the enemy were destroyed, it would be no difficult 
thing for the torpedo boat to deliver the final stroke. The 
right direction in which to look then is towards the 
destruction of the quick-fire guns of the enemy. But as 
these in all modern vessels are protected by armour of 
moderate thickness, it is necessary to use a shell capable 
of piercing such protection before bursting, and in the 
present condition of nava] science victory would fall to 
the side provided with such projectiles. It is imperative 
then to inquire whether such a shell can be produced, and 
as all things point to the fact that it can be, or actually 
has been, and is being, it is important that France should 
protect her ships against it by powerful armour, and pro- 
vide herself with a shell of a nature that could destroy, 
for example, the Majestic. 

In this lengthy notice of M. Lockroy’s book we have 
abstained altogether from criticism, not entirely because 
there are not opportunities which give openings for dis- 
cussion, but, as we stated in our first article, because the 
author’s position was such at one time as to put his 
remarks on the French Navy beyond criticism. Further- 
more, we have felt that no better reply could be given to 
those persons who see in our own Navy more defects 
than in the ships of any other country, than M. Lockroy’s 
clear statement of the position in which the French Navy 
is at the present time, and we have for this reason also 
attempted to epitomise it without giving any comment of 
our own. We trust that in doing this we have met with 
the approval of our readers. 

In conclusion, we must strongly recommend the atten- 











tion of all persons interested in naval matters to 
M. Lockroy’s volume. It is not only charmingly written, 
but contains so much information of a nature that applies 
as much to other navies as to the squadrons of France 
that its perusal cannot be without considerable advantage. 


First Principles of Mechanical and Engineering Drawing. 
By H. Horr-BurrerFityt, M.E. London: Chapman and 
Hall, Ltd. Price 7s. 6d. 

Tuts is a manual of some 200 pages, intended especially 
for the self-instruction of students and apprentices to 
mechanical engineering in all its branches; it is also 
adapted for the use of teachers in technical schools. The 
book contains about 350 diagrams in illustration of the 
principles of the subject it deals with, and the whole is 
put together in a clear and concise manner according 
to a method formulated by the author. When the 
engineering apprentice enters the drawing-office of the 
firm to which he is articled, he generally imagines 
that he will be “ taught” the system of drawing which is 
there practised, but in this he will find himself mistaken, 
for in most offices no instruction is given in the prin- 
ciples which underlie the practice of the draughtsman’s 
art. The student will be left to find out these for him- 
self, and, if he ever acquires them, it will be by his own 
unaided study, independent of any help he will get from 
the drawing-office. 

The book we have before us seems to be exactly what 
is required to assist the student in instructing himself on 
these points. After a certain course of daily work in the 
office he will attain the quickness which, combined with 
neatness, is, of course, so necessary to the draughts- 
man, but more than this is required if the student wishes 
to become a competent engineer, and in order that he may 
be able to design new work, and to transfer to paper any 
ideas he may have in his brain, it is absolutely essential 
that he shall understand the principles which govern the 
practice of designing. A certain knowledge of drawing 
is also necessary to all mechanics who aspire to become 
first-class men. They must be able to read drawings, 
and to set out their work correctly, and their value is 
much increased by their ability to do this. More 
especially is this the case with pattern-makers, who are 
of very little use unless qualified on these points. 

The first chapter of Mr. Holt-Butterfill’s book contains 
a description of the tools and materials required by the 
student, with advice as to their selection and purchase, 
The differences between mechanical and freehand drawing 
are next explained, and perspective is fully dealt with, 
followed by a series of definitions and problems pre- 
paring the student for entering upon a very important 
part of the subject, viz., “‘ Orthographic Projection,” 
which is the basis of mechanical and engineering draw- 
ing, and therefore receives careful and particular atten- 
tion from the author. ‘“ Projection of Plane Figures ” is the 
title of Chapter VII., followed in due sequence: by “‘ The 
Projection of Solids,” both chapters containing appropriate 
problems in demonstration of their contents. Here 
we may remark that problems form an important feature 
of the book and of the author’s method, a suitable number 
of them being apportioned to each chapter. Lucid 
explanations and solutions are always given, and if the 
student conscientiously works through in their proper 
order all the problems contained in the book, he cannot 
fail to obtain a thorough grasp of the subject under treat- 
ment. These problems will also commend themselves to 
teachers, as being of valuable assistance in the instruction 
of classes. 

Chapters IX. and X. deal respectively with ‘“ Projec- 
tion in the Upper Plane” and “ Projection from the 
Lower to the Upper Plane,” and after necessary 
directions for the lining-in of drawings in ink, and three 
chapters on the projection of curved lines, and solids 
with curved surfaces, we come to ‘‘ The Projection of 
Conic Sections.” This, again, being a very important 
part of the subject, is treated at full length. 

Several chapters are devoted to considering the pene- 
tration and intersection of solids, both those with plane 
and those with curved surfaces, and the final chapter 
explains the development of the surfaces of solids. 

In conclusion, we may say that a careful study of the 
first principles of the mechanical draughtsman’s art, as 
set forth in this little book, will lead the student to an 
easy comprehension of the application of those principles 
to the delineation of all kinds of machine elements and 
engine details. ~ 
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The Cyclist Year-book for 1897. Edited by Henry Sturmey. 
London: Iliffe and Son, Price 23. net. This is the seventeenth 
year of this useful book of reference for cyclists and the cycle 
trades. No great departure from the plan of the last volume has 
been made in the present, but among the fresh items of informa- 
tion will be found a specially compiled tube table. There is also a 
résumé of the year, which has been remarkable for the number of 
new companies floated. The section dealing with mechanical 
novelties is exhaustive, and is a fair record of the practical pro- 
gress of the cycle, its parts, and the accessories connected with it. 
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RECENT PRACTICE IN THE APPLICATION OF 
ELECTRICITY TO ENGINEERING TOOLS.* 


By Mr. F. J, Rowan, member. 


Stnce the date of the writer’s former communication on this 
subject to this Institution (see ‘‘Transactions” vol, xxxi., 1888; see 
also ** Proceedings” Inst. M.E., August, 1987) great advance has been 
made in industrial applications of electricity, and notably in those 
connected with the carrying out of engineering work. Reference 
need only be made to the papers read by Mr. D, Selby Bigge to 
the Iron and Steel Institute (Jowrnal, 1894), by Mr. Carlile Waliace 
to this Institution (see ‘‘ Transactions” vol. xxxvii.), to the address 
of Mr. Thomas Richardson as president of the North-East Coast 
Institution of Engineers and Shipbuilders (October, 1894), and to 
a very interesting, if short, paper by Mr. W. M’Whirter read to 
the West of Scotland Iron and Steel Institute (Journal, 1895), with 


Fig 1 











the discussions to which these papers gave rise, to have evidence 
of the increasing interest taken in the employment of electrical 
methods of carrying on the operations of large works, a result 
which, at the date of the author’s former papers, was only a matter 
of expectation or prophecy. 

One of the most remarkable electrical installations of this kind in 
the world, and perhaps the most complete of any in shipbuilding 
yards, is that of the establishment of the Société Anonyme des 
Forges et Chantiers de la Mediterranée, at La Seyne, near Toulon. 
Electric energy is transmitted to all parts of the works by atrial 
cables, and it there actuates fixed machines, as wel! as portable 
machine tools, which enormously aid the whole of the opera- 
tions by diminishing manual labour. The electro-magnetic 
machine tools introduced by the writer have had a very much 
extended sphere of application, and are now used in many of the 
large shipbuilding and engineering works in Britain, and in the 
dockyards and arsenals of this country, France, and Italy, and in 
some of those in Russia. It has been thought that some illustrations 
of these machines, and a short record of results obtained with them, 
would prove interesting to the members of this Institution, and 
hence this paper. 

The writer regrets that he has as yet no results to record of the 
application of his system to the work of ship riveting, but he is 
confident that the enterprise of shipbuilders in this country, or in 
others, will not long leave that application in abeyance. The in- 
dustrial questions which may be settled by means of its use are too 
pressing to permit of apathy as to any practicable means of settling 
them. In this the writer alludes specially to the domination of a 
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certain class of workmen over a great industry, to the extent 
of perhaps imperilling its existence in any one country in 
the face of keen competition from all parts of the world. The 
earliest trials of the Rowan machines were carried out, as is well 
known, at Dumbarton. 

Fig. 1 shows an early form of electro-magnetic riveter and holder- 
up, in position on some iron plates, which are so placed that both 
parts of the riveting apparatus are included in the view. In this 
riveter the hammer was lifted against a spiral spring by means of 
a helical cam, which was turned by an electro-motor working 
through gearing, but it was found difficult to obtain the requisite 
force of blows for closing steel rivets by this arrangement, and 
moreover the blows delivered by the hammer were necessarily 
given only in one direction, at right angles to the surface of the 
plates. This materially curtailed its usefulness where rivets pro- 
jected through the plates at almost every angle in consequence of 
the punched holes seldom being exactly opposite one another. 
Experience with early machines showed how they might be im- 





* Institution of Engincers and Shipbuilders of Scotland; read 23rd 
February, 1897, 





proved. All gearing was much reduced in size and enclos_ in 
casings, and the position of jthe motors was entirely altered, 
Sundry other improvements in detail followed, with the result that 
the type such as shown in Figs. 2 and 3 was arrived at, and con- 
tin ues to be the most generally useful, 

Fig. 2represents an experiment which was undertaken to convince 
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some sceptical engineers that 1t was possible to have cuffizient 
holding power in the electro-magnets to support the driller against 
the thrust or the drill feed. The plate which is being drilled, as 
well as the drilling machine, is suspended in mid air, so that it has 
a0 suppport, and the only possible resistance to the drill feed is 
obtained from the holding magnets. Under these circumstances 
holes are drilled with the greatest ease and speed. In some in- 
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stances it was desired to have the means of drilling holes close to 
bulkheads, or in angular positions, either.vertically or horizontally, 
and the form of machines shown in Fig. 4 was devised to meet 
that want, This involved the designing of a new tubular form 
of electro-magnet, which is shown. The outer pole has a 
projection which concentrates the magnetic adhesion at the most 
useful point, 


Fig. 7 




















Fig. 5 shows an electro-magnetic ‘‘ porte-outil,” or tool holder, 
which is used for drilling when a light handy machine is wanted. 
The electro-motor is, in the case of such tools, detached, and set in 
any convenient place, or on a barrow, and motion is conveyed tothe 
drill by means of a flexible shaft. A telescopic tube shaft with 
universal joint couplings is sometimes used instead of the flexible 
shaft, and such an arrangement is shown in Fig. 25, Amongst 
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machines without holding-on magnets, which have come into use 
besides radial machines there are machines with traversing frames, 
or girders, which are bolted to the work in a position which enables 
the driller to overtake a large number of holes. One form which 
has been used for drilling the holes in the butt-strap joints of the 
side plating of steamships is shown in Fig. 6. The driller can be 
moved along the columns or uprights by the screw threads and 
along the horizontal bar by hand, or by means of a rack or similar 
arrangement. For drilling on the protective deck of armed 
cruisers and ironclads a different arrangement has been very suc. 
cessfully used, and holes of up to 5in. diameter have been drilled by 
it. The same machine has also been used for drilling the side plates 
of such vessels, . 
An arrangement was tried for moving a driller ahout on deck 

















work, Four tubes with castors were fisea tu the yoke of the 
holding magnet, and spiral springs inside the tubes pushed the 
castors outwards when the magnet was demagnetised, thus 
lengthening these four legs or supports, and lifting the magnet 
poles clear of the work. But it was found that the force required 
to compress these springs, when the magnets were taking hold for 
work, diminished the holding power too much to compensate for 
any ease in shifting the machine. Fig. 7 is a special machine 
which combines drilling and tapping; holes of 3in, diameter having 
been drilled by it out of the solid, and afterwards tapped for stay 
tubes of boilers, or similar work. The gearing case contains 
a change of speed gear by which a much slower speed can, as is 
necessary, be given to the spindle when the tap is fixed to it in- 
stead of a drill, 

Figs. 8, 9, and 10 represent machines at work, Fig. 8 having 
been taken at La Seyne, Fig. 9 at Messrs. Neilson and (o.’s locce 
motive works, Springburn, and Fig. 10 at Messrs. Lindsay Barnet 
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and Co.’s boiler works, Fig. 10 illustrates a radial machine witb- 
out holding magnets, Figs, 11 and 12 show the latest form cf 
riveting hine, which combines great striking power, such as is 
required for closing steel rivets, with the means of delivering blows 
at any angle at which rivets may come through plates that have 
not been punched quite fair. This is accomplished by mounting 
the striking mechanism on a spherical shaped seat, of which the 
centre is the top of the rivet where the blows are deliverec, 
so that the hammer always strikes the rivet at whatever angle 
the blow may he diliemed. Were rivet holes drilled, it would 
not be necessary to strike angled blows, and plates would also te 
stronger. In connection with this system of riveting, the writer 
has also devised machines for paring off the surplus metal of the 
rivets in countersunk work, and for finishing snap heads, or the top 
of countersunk rivet heats, by burnishing—so that the minimum of 











hand labour is all that is required, 
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wan electro-magnetic machines have been for some years 
everal of the principal works of the United Kingdom, in 
the arsenals and dockyards of Britain, France, Italy, and recently in 
russia. In the great establishment of the Forges et Chantiers de 
la Mediterranée they have given every satisfaction, This company 
used the drillers first in the construction of the Matsushina and 
Itsuskushima for the Japanese navy, also in the construction of 
the French first - class armed cruiser Jaurreguiberry, and of 
several mail packets of the first class for steamship companies, 
These machines drilled over 200,000 holes in the decks and sides of 
the first of these ships. Although they were made only for holes 
of lin. diameter, and of a similar depth, the engineers at La 
d them for holes of ljin. diameter, and of nearly 6in, 
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Seyne used A 
in depth, in the stern post of one of the Japanese cruisers, 
They reported that these holes were perfectly round, without 


rooving or 
whole length. 
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On the 19th April, 1890, the machines were shown in successful 
operation to President Carnot and his Etat-major, and a large 
number of naval officers from Russia, Spain, Italy, Japan, and 
Chili, These drillers have always done excellent work there since 
January, 1890, The motors used in them are of the Gramme type, 
with magnets of Swedish iron, arranged for a circuit of 100 volts 
electro-motive force, the armature jresistance being 1°79; ohms. 
Holding-on magnets and motor together require a current of 13 to 
14amperes. Similar machines were worked at Portsmouth Dock- 
yard, to drill bolt holes in the steel side plates of H.M.S. Royal 
Sovereign. These‘holes were 1,';in. in diameter, and extended in 
depth through two superposed plates each of jin. in thickness, Six- 
teen holes of these dimensions,were drilled by one machine, with one 
man, in two hours, including the time spent in moving the driller 
from!point to point; two picked hand drillers working on the 
opposite side of the ship’ having together done fourteen holes) by 
ee sone 
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working at twice their usual ‘‘piece-work” rate, so that the machine 
did the work of four hand drillers at piece-work speed. 

In a shipbuilding works on the Clyde, a machine of the same 
type drilled holes of lin, diameter and lin. deep through steel 
plates in 70 seconds each, not including the time employed in 
shifting the machine; the holding magnets being capable of 
Supporting a weight of 2800 lb., and the motor of developing a 
force of 1}-horse power. These drillers have acted equally well at 
bo Arsenal at Toulon, on the Pascal and the armoured cruiser 
Me ad at the Arsenal of L’Orient, on the armoured ship 

rehouart, and on the Bouvet, At Brest they have been employed 
on the armour-plated Gaulois, and at Cherbourg in the important 
workshops of the Messageries Maritimes, &c., with similar success, 
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Messrs, R, Napier and Sons used Rowan electro-magnetic drillers 
in the construction of H.M,8, Gibraltar, and they have stated that 


a driller worked by one man did the work of three hand drillers. | 


They drilled nearly 20,000 holes of in. diameter in the side plates 
of that ship, and nearly the same number in the protective deck, 
besides enlarging, with the same machine, 200 holes to 2jin. 
diameter in armour plates of about that thickness, 

A different form of Rowan milling machine, working on a traver- 
sing beam, and without holding-on magnets, was used by Messrs, 
J. and Thomson, Limited, for the drilling in H.M.S, Ramillies. 
They found this machine to be very useful for drilling holes of up 
to 5in, in diameter, especially where the holes were closely spaced 
together and pretty numerous. All the holes for armour bolts in 
plates behind armour were done by these machines, and as not a 
single bolt failed to take its place easily in the armour, the accuracy 
of the work was undoubted, 


Several of the electro-magnetic machines, of different designs, | 


have been for years used in the ee a Yard, as 
essrs. W. Denny Brothers, in 
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the ngine and boiler works of Messrs. Denny and Co., 

and in others. Messrs, Earle’s Shipbuilding and Engineer- 

ing Company, Limited, of Hull, commenced to use Rowan 
electro-magnetic drillers, with a machine having three 

holding-on magnet poles, in the construction of H.M.S. 

Endymion in 1891. They afterwards abandoned that form 

in favour of machines with the ordinary two-polar magnets, 

and found such satisfaction from their work that these 
machines were employed generally in the work of the ship- 
yard, The first radial driller for the circumferential holes 
in boiler flues was made for, and used by, Messrs. 

Denny and Co, Subsequently Messrs, Lindsay Burnet — 
and Co, also introduced Rowan machines into their boiler 
works, and found them very useful for work in different 
positions, and also for drilling holes for the steam mountings 
on boilers of all kinds, as well as for the radial holes in furnace 
mouths, They use the machines not only for small bolt or stud 
holes, but also for the large central holes for steam pipes, &c. In 
doing this latter,they first drill a small central hole, and then use 
a pin-drill for holes up to 24in. diameter. The whole operation for 
a 2in. hole in steel plate of ‘jin. thickness occupies 24 minutes. 
In furnace drilling round the circumference, and countersinking the 
holes, repeated trials show that, as compared with hand labour 
and ratchet-brace, the advantage for fifty-six holes in favour of 
the Rowan machine was a saving in cost of ls. 0}d., and of one- 
third of the time required. 

Numerous records of the performance of drilling machines 
might be given, but this would involve tedious repetition. The 
following are fairly representative of different types of machines :— 

A.—An early form of driller, having holding magnet cores of 
2in, diameter and a holding power of over 4 cwt., with 4 amperes 
current at 50 volts, drilled lin. holes through soft, tough iron 
plates of l}in. thick, in 2 minutes 35 seconds, using 15 to 23 
ampé?res off the main at 50 volts pressure for the motor. 
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| E,—The trial of a porte-outil with holding magnets and detached 
| motor, the drill being driven by a flexible shaft, showed that a 
| current of 1 ampére at 70 volts was required to produce a holding 
| force equal to 1124°5 Ib. on a steel plate in. thick. Drilling holes 
| of lin. diameter in the same plate took 2 minutes per hole. 
F.—Another driller of the ‘‘ central” type gave as follows :— 
Difference of potential at terminals of motor 68 volts 
Current used .. ae geo an 


| Revolutions of motor perminute .. .. .. .. .. 12 
Revolutions of drill per minute.. .. .. .. -. -- 60 
Diameter of drill .. .. . sik: Nakheel. pl 
Thickness of iron drilled : 2Sin. 
Rate of drillfeed perminute .. .. .. .. yrin. 
Holding power, 1929 Ib. on plate of jin thick 

} Current used by holding magnets, 3 amptres, at .. 68 _ 

é 540 Ib. 


Weight of machine .. .. .. «2 «2 es «o + 
| It may be presumed that in the near future the Rowan electric 
machine tools will have a very large field of employment, on 


Fig. 9 





account of the many advantages which they possess, The experi- 
ence of their behaviour, gained during several years in many large 
industrial establishments and in arsenals and dockyards, has 
proved that they work extremely well, notably so in the case of 
the drillers and electro-magnetic porte-outils, which are an un- 
doubted industrial success, both on account of their rapidity of 
execution and from the point of view of the quality of the work 
turned out. 

It may be too much to expect that the societies for the classifica- 
tion of ships should take the lead in bringing about the substitu 
tion of drilling for punching the rivet holes in the side plating of 
ships, but it seems strange that what has been made the rule for 
steam boilers should not be applied in the far more important case 
—from the point of view of the number of lives involved—of the 
structures of ships, 

The employment of these electro-magnetic machine tools on 
board the larger steamships, as well as warships, which are in 
these days always furnished with several dynamos, should un- 
doubtedly become general. Many necessary repairs might be 
carried out rapidly during a voyage which at present are either 
deferred until arrival in port or are executed slowly and laboriously 
by hand. Not only are these machines economical in actual work 

ascompared with hand labour, 
but they have more than once 
been a valuable lever in the 
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hands of employers for regu- 
lating the demands of some 
of their workmen. When 
riveting by these machines 
becomes even as general as 
drilling now is there will be 
an end to the periodical 
‘* strikes ” which derange and 
paralyse the shipbuilding in- 
dustry, and do much to divert 
it altogether into other coun- 
tries. 

The discussion of this paper 
took place on 23rd March, 
1897. 

The Chairman—Professor 
A. Jamieson, Vice-President 
—complimented Mr, Rowan 
and the great perseverance 
he had shown in connection 
with his electric drillers and 
riveting machines, and wished 
him every success with them. 
In regard to the results given 
on page 41 of the paper, he 
had taken the trouble of 
making a few calculations, 
with the object of reducing 
the data to one common basis 
or unit, viz., the volume of 
materials removed by Mr. 
Rowan’s drillers, per electrical 








Ay Se | 





B,—Another machine, having 3in, magnet cores and a holding 

ower of about 900 Ib., drilled lin. holes in a plate 14in, thick in | 
minute 45 seconds per hole, 
C.—At the Arsenal de l’Orient, a driller showed :— 





Difference of potential at terminals of electro motor.. 110 volts } 

COE Gr) os: dul ek as. lee! ee: x0 |ee nce. SS 

Revolutions of motor per minute 1340 

Revolutions of drill per minute .. 74 

Diameter of drill .. .. .. .. lin. 

Rate of drill feed per minute a ee ee Sin. 

The holding-on magnets required 2 amptresat .. .. 110volts | 

Under these conditions the holding power was equal | 

to a weight of 1598 Ib. The machine weighed... .. 5501b 

D,—In works at Cherbourg, a machine showed :-- 

Difference of potential at terminals of motor 70 volts 

Current us ee rear a eee 

Revolutions of motor per minute See eee 

Revolutions of drill perminute.. .. .. .. .. .. 64 

Diameter of drill We is’. de se) 40+ cae 


Rate of drill feed per minute Fahy os: ae “eae 

ene pe magnets required .. .. 3°6 amperes, at 70 volts 
Force 0 RBYENCO .. 6. ee ce ee ee ee we oe 2205 ID, 
WGI UMN Sk ee 


551} Ib. 


horse-power hour, or per 
Board of Trade unit, i.¢., the 
unit by which charges were made for the supply of electrical 
energy. At the suggestion of Mr. Robert Mean, he—the Chair- 
man—designed an electric riveter, and had one made from his 
design in 1881. This old machine he now placed before the 
meeting, as illustrating an attempt to solve a very difficult 
problem. 

Mr. W. M’Whirter said that the machine in trial B was made by 
himself, and he found from looking up some old notes that when 
doing the work tabulated, it required about 20 ampéres of current 
to drill an inch hole through an inch plate, in one minute, Those 
who had any experience of drilling mild steel would admit that 
that was fairly good practice. With the same machine, holes of 
ljin. diameter were drilled through a plate ldin. thick, in one 
minute and thirty-five seconds. When the cruiser Gibraltar was 
being built, considerable trouble was experienced with the work- 
men through strikes, and after successfully drilling holes of 1}in. 
diameter, attention was turned to the drilling of larger holes 
through the protective deck. This deck consisted of two layers of 
plating, each ljin, thick, and holes were drilled for tap rivets 2in. 
in diameter vig + through the plates. Although the holes had to 
be most carefully bored to a template, the average number drilled 
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day was sixteen, with a man and a boy in attendance ; and a 
remarkable featare of the drilling was that the of the drill 
was the same for the large as for the small one. ith the Rowan 
driller, difficulty was at first experienced in holding it stationary. 
Work had to be done on most irregular surfaces, and no matter 
how large or powerful the magnets—it was a function not only of 
the magnets, but of the plate, which became an armature to the 
magnets—it was found that with the we greg Bec pec ye speed of 
drills the Rowan machine was inclined to be put out of the field 
altogether. The speed for an inch diameter drill was increased to 
180 revolutions per minute, at which excellent work was performed. 
The drill gave no trouble whatever, and the whole of the work on 
board the Gibraltar, amounting to over 20,000 holes, was 
performed at that speed. When the magnets were increased, it 
was quite easy to get a pull of 180 lb. or 200 lb. per square inch of 
their sectional area, but with such a pull, a well-fitted plate having 
plenty of thickness was required. 


Professor Jamieson’s Calculations re The Rowan Electrical Drilling 
Machines. 








8 eg 83/2 § ; 552 .| Cubic inches 
Qos S a2 | oRs8 ste > MCACS | Cubic inches 

q S35 w 3) 38s | S52 3233) removed Cubic inche 
~ s ss! 3 o [33 & | removed per 
> = oo |S 8) SEs 228 S28! per £.H.P. B.T. unit 
m aA de Bs 238 3 se hour. ts . 

Ss | & 8 SES 
A 750 | 1 58 456 27°37 | 27°25) mean | 36°5 amy 
A 1150 1 58 *456 41°97 | 17°77 § 22°01 | 28°82 30 
B cs 1 "86 “672 —_ -— 
Cc 1650 1 “625 “491 56°1 18°3 | 17°8 
D 840 | 1 *25 "196 71°37 | 10°4 [mean 14°0 {mean 
E = 1 75 295 —- |j|- 22) — | 16°16 
F 816 1 “187 } +23 59°32 | 12°6 | 16°9 J 


See the paper for details of the different trials, where in trial A a soft 
wrought iron plate was used, and in B, C, D, B, and F mild steel ship- 
buildieg plates. 

The lin. drill was fed at the rate of lin. per minute. The 
larger drill was fed slower, but the speed of rotation was 180 in 
both cases, and he thought it was fed through the 2sin. of solid 
steel in something like five minutes. That was the pin drill of 
ljin. diameter. The other was an ordinary dri!l, such as hand 
drillers used on board ships. 








THE INSTITUTION OF CIVIL ENGINEERS. 





Ir has been arranged to hold a conference of the 
members of the Institution in London this year under 
conditions which it is hoped may be convenient to many 
who are precluded from attending the weekly meetings 
during the session, and may prove serviceable to all by 
the discussion of a wider range of subjects than can be 
dealt with on ordinary occasions. 

It is intended that the business of the conference should 
differ from the ordinary proceedings of the Institution in 
that papers descriptive of works executed should give 
place to brief statements concerningimportant debateable 
matters in engineering science and practice, introduced 
with a view to elicit discussion on the questions raised. 

This conference is fixed to occupy the 25th, 26th, and 
27th May, the morning of each day—from 10.30 to 1.80— 
being devoted to the consideration of the above state- 
ments, and arrangements being made for inspections of 
engineering works in the afternoon. 

The work of the conference will be carried out under 
the direction of the Council, with the assistance of seven 
sectional committees consisting of members of the Insti- 
tution representative of various localities in the United 
Kingdom and identified with the several branches of 
engineering. 

The following list gives the names of the members of 
the Committees :— 

nt. 


President. 
John Wolfe Barry, C.B, LL.D., F.RS. 
Section I.—Raitways. 
Chairman—Sir Benjamin Baker, K.C.M.G., LL.D., F.R.S. 
Sir Douglas Fox 
Sir George B. Bruce 
James Barton 
H. Copperthwaite 


Hon, Secretaries { re — Cooper 


Section Il. —Harpours, Docks anp CANALS, 

Chairman—Harrison <a 
Sir E. Leader Williams 
A. G. Lyster 
Vice-Admiral Sir George Nares, K.C.B. 
woe Colin Scott-Moncrieff, K.C.M G. 

: . . C. Hurtzi 
Hon, Secretaries { L. F. Foi Nenanett, M.A. 


SecTion IIJ.—MacHINERY AND TRANSMISSION OF POWER. 
Chairman—Sir Frederick J. Bramwell, Bart., D.C.L., F.R.S. 
Sir William Anderson, K.C.B., D.C.L., F.R.S. 
Vice-Chairmen 1%. Dean 
Sir James Kitson, Bart, M.P. 
{ John A. F. Aspinall 
Hon, Secretaries - H. Graham Harris 
\J. G. Mair-Rumley 


SECTION IV.—MINING AND METALLURGY. 
Chairman-—-T. Forster Brown 
(W. Shelford 
Vice-Chairmen Sir Lowthian Bell, Bart., LL.D., F.R.S. 
\ Sir W. T. Lewis, Bart. 


+ - {(R. J. Frecheville 
Hon. Secretaries 1B. A. Hadfield 


Vice-Chairmen 


Vice-Chairmen 


SECTION V.—SHIPBUILDING. 
Chairman—Sir William H. White, K C.B., LL.D., F.R.S. 
ftzencts Elgar, LL.D., F.RS. 
Vice-Chairmen W. J. Pirrie 
\sir EJ. Reed, K.C.B., ERS, 
1 . , . H. Biles 
Hon. Secretaries {3: I. Thornycroft, F.R.S. 


SecTION VI.—WaATERWORKS, SEWERAGE, AND GASWORKS, 
Chairman—James Mansergh 
G. H. Hil 
H. P. Boulnois 
George F, Deacon 
George Livesey 


Hon, Secretaries { } a the 


Vice-Chairmen | 


Section VII.—APPLIcATIONS OF ELECTRICITY. 
Chairman—W. H. Preece, C.B., F.R.S. 
J. A. Ewing, M.A., F.R.S. 
Vice-Chairmen - E. Hopkinson, M.A., D.Sc. 
Alex. Siemens 
C. E. P. D. Spagnoletti 


Hon. Secretaries { Jaime Gutatnras 


COMMITTEE, 
The vice-presidents and Council of the Institution, with the 


Section I.—J, Barton, Dundalk ; B. H, Blyth, M.A., Edinburgh ; 
R. Elliott Cooper, London; H. Copperthwaite, York; S. B, 
Cottrell, Liverpool; W. Crouch, Glasgow; C. de N. Forman, 
Glasgow ; C, A. Harrison, Newcastle; E. Parry, Nottingham; A. 
Ross, London. 

Section II.—H. F. Donaldson, London ; G. IF. L. Giles, Belfast ; 
A. C. Hurtzig, London ; J. Lemon, Southampton ; A. G. Lyster, 
Liverpool; J, M. McCurrich, M.A., Bristol ; Vice-Admiral Sir 
George Nares, K.C.B., London; M. Samuelson, Hull; J. W. 
Sandeman, Newcastle ; Col. Sir Colin Scott-Moncrieif, K.C.M.G., 
London ; D, A. Stevenson, B.Se., Edinburgh ; John Strain, Glas- 
gow; L. F. Vernon-Harcourt, M.A., Lendon; H. H. Wake, 
Sunderland ; W. H. Wheeler, Boston. 

Section III.—C. S. Allott, Manchester; John A. fF, Aspinall, 
Bolton; Archibald Barr, D.Se., Glasgow; Sir E. H. Carbutt, Bart., 
London; Henry Davey, London; W. Dean, Swindon; E. Bb, 
Ellington, London; A. Greenwood, Leeds; H. Graham Harris, 
London ; 8. W. Johnson, Derby ; Sir James Kitson, Bart, M.P., 
Leeds ; J. G. Mair-Rumley, London; W. B. Marshall, Birming- 
ham; W. H. Maw, London; W. C. Unwin, F.R.S., London; A. 
Tannett Walker, Leeds; J. Hartley Wicksteed, Leeds. 

Section 1V.—Emerson Bainbridge, M.P., Sheffield ; Sir Lowthian 
Boll, Bart., LL.D., F.R.S., Northallerton ; H. Bramall, Manchester ; 
R. J. Frecheville, London; W. E. Garforth, Normanton; R. A. 
Hadtield, Sheffield; Jeremiah Head, London; W. Langdon, 
Launceston ; Sir W. T. Lewis, Bart., Aberdare; E. P. Martin, 
Dowlais ; C. A. Moreing, London; E. Windsor Richards, Brad- 
ford; W. Shelford, London; J. B, Simpson, Wylam-on-T'yne ; 
T. Sopwith, London ; T. Wrightson, London. 

Section V.—J. H. Biles, Glasgow; W. Brock, Dambarton; 
Francis Elgar, LL.D., F.RS., London; R. E. Froude, F.R.S., 
Gosport; W. J. Pirrie, Belfast ; Sir E. J. Reed, K.C.B., F.RS., 
London ; A. E. Seaton, Hull; J. 1. Thornycroft, F.R.S., London ; 
H. H. West, Liverpool, : 

Section VI.—H. P. Boulnois, Liverpool; G. Chatterton, M.A., 
London ; W. K. Copland, Glasgow ; George I’. Deacon, London ; 
C. Hunt, Birmingham ; Walter Hunter, London ;. Harry E. Jones, 
London; Baldwin Latham, London; George Livesey, London; 
J. H. Lynde, Manchester; T. de Courey Meade, Manchester ; 
T. Newbigging, Manchester; the Hon. R. C. Parsons, M.A., 
London ; G. C. Trewby, London ; Corbet Woodall, London, 

Section VII.—W. E, Ayrton, F.R.S, London ; R. E. Crompton, 
London ; J. A. Ewing, M.A., F.R.S., Cambridge; R. K. Gray, 
London ; A. Bromley Holmes, Liverpool ; J. H. Holmes, Newcastle ; 
E. Hopkinson, M.A., D.Se., Manchester; Andrew Jamieson, 
Glasgow ; Sir H. C. Mance, C.I.E, London ; T. Parker, Wolver- 
hampton ; the Hon. C. A. Parsons, Wylam-on-Tyne; Alex. Siemens, 
London; C. E. P. D. Spagnoletti, London; James Swinburne, 
London. 








MACHINE TOOL DISPUTE. 
THE following letter has been sent as the final reply of the Em- 
ployers’ Federation of Engineering Associations to the Amalga. 
mated Society of Engineers. It is dated April 29th, 1897 :— 
Gentlemen,—Conformably with the intention of the Employers’ 
Federation, as expressed by their chairman during the sitting of 
the recent Conference in London, the employers desire to add to 
the statements then made the following remarks, in order, if pos- 
sible, to make still more clear the position taken up by them in 
regard to the machine question, and in regard to the Local Joint 
Committees proposed by the representatives of your Society at the 
Conference. 
It may be well to recapitulate the circumstances which brought 
about the existing condition of affairs. Claims were put forward 
by your Society in several districts of the United Kingdom for 
the displ t from ines of men who had been selected and 
appointed by the employers as suitable, and who were working the 
tools to their satisfaction. ‘These claims were resisted by (1) the 
individual firms concerned, (2) the District Associations, and 
(3) this Federation. In consequence of this resistance, aggressive 
action in support of the claims was taken in more than one district 
by the delegates of your Society. 
At the request of the Federation of Trade Societies a truce was 
arranged, and the Conference in London was called to discuss and 
settle the machine and other questions which had disturbed the 
relations of the parties, 
After two days’ discussion, the representatives of your Society 
put forward a scheme of Local Joint Committees, with an indepen- 
dent person from the Board of Trade to act, if need be, as referee. 
These proposals were in the meantime considered by the em- 
ployers, and discussed on the 13th inst., at the renewal of the 
Conference with the representatives of your Society. 
The employers believe that their statements in relation to these 
matters, made on the 14th and 15th inst., taken together, will be 
readily understood by those interested, and they accordingly in 
this place desire to repeat and confirm what was therein contained, 
and which was as follows :— 
“We have considered your proposals as to the machines very 
carefully, and regret to say that in our interests, in those of other 
workmen, in the interests of the general trade of the country, and, 
as we believe, in your own permanent interests also, we can see 
no prospect of our members accepting your proposals or making 
any counter proposals on the lines you have indicated. 
‘The employers are at all times willing to meet the members of 
your Council, to discuss, and if possible to arrange, any questions 
which may arise, and they are willing to appoint members to serve 
on Local Boards to arrange general rises and falls of wages. They 
cannot, however, delegate any further authority tothe Boards you 
ropose, or invest them with the power to interfere with the 
internal management of their works, Under the existing manage- 
ment of the mechanical works of the country the engineering 
trade has steadily increased in volume and importance, and there 
is, therefore, no valid reason for altering a condition of things 
which experience has proved to have been successful, for other 
arrangements which the employers feel would be fatal to the 
interests of all,” 
The arguments brought forward by your representatives at the 
Conference have not shown to the employers any sufficient reason 
why their discretion in the selection of the men to work their 
machines, and other matters pertaining to the management of 
their business, should be delegated to any external authority, On 
the contrary, the more the discussion of these demands was pro- 
longed, the more evident did it become to the employers that 
there is no middle course between a concession of them on the 
one hand, and an unqualified refusal of them on the other. The 
practical issue is to the employers as simple as it is vital, and they 
take it to be the preserving or relinquishing of their right to 
manage their own business. 
Accordingly the employers at the Conference made no counter 
proposal to the one brought forward by your representatives ; and 
on being pressed to do so, or to explain their reasons for not doing 
so, a statement was made at the close of the Conference, from 
which the following is extracted :— 

‘The first point is that, if the employers accepted Clause 1 of 
our a. the whole existence of the Federation would be 
rought to an end ; in fact, it is evident that it amounts to a sug- 
gestion to supersede the Federation by committees practically con- 
trolled by outside referees. This in itself is a fatal objection ; we 
cannot consent to weaken our Federation or allow interference 
with its functions, 

“The second objection is that your proposals introduce the 
principle of allowing outside arbitration to take control of the 
management of our works. This point we cannot concede. 

‘* With such vital differences between us, we felt it would be 
useless to attempt to make any counter proposals, Any such pro- 
1 from us would be so entirely incompatible in principle and 
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with any hope of bringing the two into line, Besides this, during 
our consideration of your proposals, it became evident that ap 
counter proposal on our part, which would necessarily retain th, 
Federation as supreme on our side, would simply bring us back 
practically to our present position, namely, that of having Local 
Associations on our side and District Committees on yours to deal 
with disputes, and with the Federation on our side and the A,§ |. 
Council on yours as a court of final appeal. . . . Wedo not 
see where good can be done by creating committees in addition to 
the existing organisations, which are almost identical in character 
and scope with those you suggest.” ‘ : 

The employers believe your Council will recognise the reasop. 
ableness of the position here assumed on this question. Subse. 
quent consideration has only served to strengthen this view, and 
to make more clear to the empleyers the impossibility of any other 
position. 

In the matter of discriminating between the men who may work 
any particular machine or machines or do any particular work, the 
employers have a keen appreciation of the services of highly 
skilled men. It may be pointed out, however, that whatever 
practice is followed in the different districts or in individual shops, 
such practice has for the most part had its origin in the free and 
untrammelled exercise of the employers’ discretion in selecting the 
most suitable man for the work, rather than from any deliberate 
arrangement or understanding between employers and employed 
collectively. oe 

The necessity laid upon the employers of considering the large 
number of men belonging to other societies or to no trade society 
has also to be borne in mind ; while efforts now being made in this 
country to foster a higher class of skilled artisans than heretofore 
by imparting technical instruction, render it imperative that the 
employers, in the national interest, should be free to encourage 
ability wherever they may find it, and free also to select the most 
suitable men for the various operations carried on in their work. 
shops. 

r struggle against the progress of legitimate methods for 
cheapening the cost of production must in the long run be hopeless, 

As already stated, the direct issue is to the employers as simple 
as it is vital, and they have no difficulty in arriving at the decision 
that to the employers must always be left the questions of selcct- 
ing the men and apportioning the work. 

Finally, the employers are glad to see, from the statement com- 
municated to the Press by you after the Conference, that whilst 
the Conference failed to effect the solution of the machine question 
which your Society desired, your Council recognised the good 
feeling which has been established, especially by the settlement of 
the trial trip, lodging allowance, and overtime questions, and they 
believa that the result of the discussion will enable both parties to 
appreciate the importance of a peaceful continuance of employ- 
ment, 

I have the honour to be, yours faithfully, 

(Signed) Henry C, 8. Dyer, 
President of the Employers’ Federation of Engineering 
Associations, 














THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE jubilee dinner of this Institution took place at the Hotel 
Cecil on Thursday, the 29th ult., and was very largely attended. 
Mr. E, Windsor Richards, the president, took the chair, and 
amongst those present were H.R.H. the Duke of Cambridge, K.(., 
K.T., K.P., Lord Medway, the Lord Mayor of Belfast (Alderman 
W. J. Pirrie), Sir Edward H. Carbutt, Sir Frederick Bramwell, 
Sir W. T. Lewis, Sir Frederick Abel, Sir Lowthian Bell, Sir Edward 
Leader Williams, Sir Henry Mance, Professors Alexander Bb. W. 
Kennedy and W. Cawthorne Unwin, and Messrs. Wolfe Barry, 
Laurence Harvey, M.P., Jeremiah Head, and Vice - Admiral 
Colomb, 
In responding to the toast of ‘' Our Guests,” proposed by the 
president, H.R.H. the Duke of Cambridge, who was the principal 
guest of the evening, said this was essentially an age of progress 
in almost everything, and the profession to which most of those 
present belonged had by their scientific knowledge and thei: 
determination to make use of it, materially assisted to keep this 
country from falling behind other countries. It had been said 
that he was too slow, but he preferred to go slowly in preference 
to going rashly ahead. This country had to pay, of course, for 
all improvements which were made in connection with the Services, 
but it was after all only a payment of insurance money, and 
his advice was that this insurance should always be kept up. 
Speaking of Christ’s Hospital School, in which the president 
received his early education, the Duke said it was such old institu 
tions as this which had made this country what it was ; let not tho 
present generation run them down, 
Sir Frederick Bramwell proposed the toast ‘‘the Army and 
Navy,” which was responded to by Vice-Admiral P. H. Colomb, 
who said there never was a time when these two great services 
were working in greater union. As a naval man he spoke of the 
wonderful improvements brought about by engineers in this ser 
vice, but he sometimes wished that the mechanical engineers would 
tell them how far they were going to take them. He had heard 
with considerable satisfaction only that day that in the parliamen- 
tary estimates for the coming year a further half million of money 
was to be expended on the navy, and hoped that a similar amount 
would be added to that allotted to the army. 
Mr, Alderman W. J. Pirrie, Lord Mayor of Belfast, proposed 
‘‘the Houses of Parliament,” He said no parliamentary institu- 
tion had kept in touch more closely with those they represented 
than had our own Houses of Parliament. No Imperial Parliament 
had a more honourable and brilliant past, none had been more 
progressive and more powerful for good in guiding national senti- 
ment and national aspirations in the right direction, and none had 
proved so great a champion of freedom and justice or addressed 
itself with so much success to the requirements of the nation and 
the necessities of the times, as the British Houses of Parliament. 
Mr. Laurence Harvey, M.P., in replying, made a humorous com- 
parison between engineers who desired to economise steam and 
members of Parliament who were often only too desirous of 
blowing-off steam in the House. Speaking of the budget of the 
Chancellor of the Exchequer, he said the surplus would not be 
frittered away, but ical engi would benefit by tho 
further expenditure of half a million on the Navy. He looked to 
the mechanical engineers to make this Empire impregnable. 
The toast of ‘‘ Kindred Societies” was proposed with his 
customary humour by Professor B, W. Kennedy, who gave a cata- 
logue of the numerous societies which they — to welcome. 
In coupling the toast with the name of Mr. J. Wolfe Barry, he 
desired to congratulate this gentleman on his election as President 
of the Institution of Civil Engineers, } 
In the absence of Sir Albert K. Rollit, the toast of the *¢ Institu- 
tion of Mechanical Engineers” was undertaken by Sir E, Carbutt. 
Mr. Windsor Richards, in his brief reply, said that their member- 
ship now numbered 2380, and that no names were added to the 
list witbout a careful scrutiny, so that only those were admitted 
who were eminently fitted to do credit to the Institution. Speak- 
ing of the forthcoming summer meeting at Birmingham, he 
believed that Mr. Arthur Keen was doing all in his power to give 
them a very hearty reception in this, the city of the birth of the 
Institution. Referring to the now building at Storey’s Gate, the 
Council were desirous that the 4 per cent, debentures which were 
being created for its erection should be as widely distributed 
amongst the members as possible. : 
During the evening an excellent musical programme was con- 
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MUIRHEAD'S ROLLED-STEEL RAILWAY CHAIR. 


FRO 


| 


u time to time attempts have been made to replace 


the ordinary cast iron railway chair by one made of steel or 
wrought iron. 


A chair made of the stronger material would 


excessive. Now, however, a chair is being constructed by 


| Mr. Muirhead, of Cart Forge, Glasgow, which can be pro- 


duced and sold at a lower price than a cast iron chair, and at 
the same time has shown itself to be of very remarkably high 
qualities under test. Three illustrations, reproduced 


f 

reduction in both weight and cost is, therefore, very consider- 
| able; and the latter will be readily appreciated by railway men, 
| for by decreasing weight the cost of freightage is also reduced, 
| so that the actual cost of buying and laying these steel chairs 
| will be less than indicated by the price cf the chair alone. 
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not only be lighter, but would possess certain valuable pro- 
perties inherent in the nature of the tougher metsl. But 
attempts, so far, have failed principally because the cost was 





from actual photographs, are 

| given herewith, from which it 
| will be seen that in its various 
| forms Mr. Muirhead’s chair is 
| . madeofsolid forgedsteel. Itdoes 
| # not, however, differ essentially 
from its ordinary cast iron fel- 
> low, and can be used with the 
same spikes and wedges. Mr. 
Muirhead informs us that the 
cost of his chairs is about 1s. 
13d. for a 22 Ib. 98 square inch 
“area chair, and 1s. 4d. for 26 lb. 
112 square inch area chair. 
For cast iron chairs of the same area the first would weigh 
approximately, 421b., and cost over 1s. 3d., whilst the weight 
of the second would be, say, 56 lb., and its price 1s. 7d. The 





As, however, the value of the chair must ‘turn ultimately 
upon its strength, we give the following copy of tests made 
by Kirkaldy’s, in which the comparison between the steel and 


cast iron article is clearly brought out, We have seen 
samples of several forms of the chairs, and they are, in our 
opinion, supported by Kirkaldy’s test, admirably suited to 
their work, and possess the merit of lying closer to the 
sleeper, thus reducing the bending moment, than the cast 
iron chair can be made todo. The most remarkable feature 
about them, however, is the low cost. It is scarcely necessary 
to state that it is only by the use of special machinery that 
they can be produced at the rates quoted above. 

We are informed that Mr. Muirhead’s chair is receiving 
careful consideration from railway authorities in this country 
and the colonies, and as we must believe that they are the 
best judges of what suits their requirements, we shall await 
the issue with no little interest. 


Results of Experiments to Ascertain the Resistance to Bending Stress of Six Wrought Steel and Six Cast Iron Rail Chairs, Keceived from Mr. A. Erskine Muirhead. 
Distance between Supports 10in. Load applied across Centre of Rail Seat. 


Deflection, inch at 


























ag A | 40-67 
438 | CAST IRON 40 “67 

















Test ; Weight. - Ultimate stress. Remarks. 
No. ian cuits eee 15,000 Ib. | 20,000 Ib.| 25,000 Ib. | 80,000 Tb.| 85,000 Ib.| 40,000 Ib | 45,000 Ib.| 50,000 Ib. 55,000 Ib. one es jomaan 
a a a2 Ib. Ib. 7 a 
OR ARMS I3q WIDE 4 a ? e - . ne ; 
eg | ‘ 28:50 053 | ‘077 | ‘103 | 130 | +163 | +226 | -357 | +450 | +597 | 56,000) Removed uanmekei. 
434 ; ' | 95 +50 051 075 “106 *165 278 *430 ‘681 *980 52,500 ; 50,517 Removed uncracked. 
fi ae sea ® 4¢ a Tir “1 o1F7 ory Ry 3,05 in j 
433 | | ; (26°38 ‘074 095 120 157 282 *432 a — = 43,050 J Removed cracked in jaw. 
i WROUGHT STEEL ) 
439 a 40 40 Ultimate deflection ‘097in. 34,780 } Broke across seat at A. Sound, 
/ } 
/ ! ‘ 
441 aa 1 40°65 Ultimate deflection | 096in. 32,575 | 32,768 Broke across seat at A. Sound. 
/ \ 
A ro ‘ , 
440 CAST IRON | 41°60 Ultimate de flection |*094in, 30,950 Broke across seat at A. Unsound slightly, 
OLD GHAIR N.E.R.PATTERN : ja a a ee Sil ee ees) || 
NOT BEEN IN USE Side movement of rail head, inch at 
STEEL KEYS OR WEDGES USED 5000 Ib. 10,000 Ib. 15,000 Ib. 20,000 Ib. 25,000 Ib. | 30,000 Ib. 35,000 Ib. 
31 28 +55 03 ‘11 *20 “41 "50 "63 _ 37,750 Broke at A. 
430 | 97-93 10 27 43 “70 -- _- _ 22,890 | 27,225 Broke at B. 
432 26 ‘58 05 “14 “21 33 = —— _ 21,036 J Broke at A. 
| | 
437 (40°10 Side| movement |could not | be measured. 20,705 Broke across seatat B, Unsound slightly. 
| | j 
P | | | | 
436 41°43 Side} movement | could not | be measurjed. 19,475 + 19,592 | Broke across seat at B. Unsound slightly. 
| 
Side| movement | could not | be measurjed. } 18,595) —- Broke across seatat A. Unsound slightly. 
} } Me } 


OLD CHAIR N.E.R. PATTERN 
NOT BEEN IN USE 


A, ErsKINE MUIRHEAD, Esq., Cart Forge, Glasgow. 


ail 
Ends securely cramped. 
Davip KIRKALDY AND S 


ON, 99, Southwark-street, London, 8.E., 12th February, 1897. 








THE PORT OF ROUEN AND THE SEINE. 


Iv appears from the consular report recently issued that the 
registered tonnage of shipping at Rouen continues to increase, 
both the French and British tonnage shows an improvement. 
There were fewer ships last year under the British flag, but 
the size was greater, and the tonnage increased from 180,672 
tons to 184,728 tons. This represents the direct trade 
between Great Britain and Rouen, which employed 615 ships 
in 1895 compared with 572 in 1896. In the trade between 
Rouen and ports outside Great Britain 167,109 tons were em- 
ployed last year under the British flag, an increase of 13,000 
tons over the previous vear, giving a total registered tonnage 
of British ships of 351,857 tons. The channel before the | 
training walls has been lighted and buoyed with greater care 
of late years, but much remains to be done to render the | 
navigation satisfactory. The scour from the training walls 
does not appear to have increased the depth in the estuary, 
and beyond their lower end the channel is constantly shifting. 
Notwithstanding this forty ships navigated to Rouen during 
the year, drawing 21ft. and upwards, while a ship laden with 
4300 tons of petroleum drawing 238ft. has discharged at Rouen. | 
The channel varied so frequently that five charts were issued | 
dy the engineers of Ponts et Chaussées in the last six months ° 





of 1896. In the chart published on July 9th the entrance of 
the channel lay between the Amfard and Ratier banks; in 
that of July 31st it was south of the latter; in that of 
October 30th it had turned completely to the north and lay 


between Havre and the Amfard bank; while on December 31st | 


it was southwards again, and passing near Honfleur debouched 
between the Ratier bank and Villerville. Owing to these 
continuous alterations of the channel the depths have 
diminished. 

A new dockyard has been established under the style of 
“Le Chantiers de Normandie.” 
the completion of five ships and two dredgers, two other ships 
were launched and four were on the stocks at the end of 
December. They appear to be all steel sailing ships, the four 
— ranging from 2950 tons to 3338 tons, have four masts, 
and all the others three. The gross tonnage of 13 ships was 
26,383 tons. We are further told that the bounties paid on 
the building of the ships is 65f.a ton, and that the lump sum 


| presented by the nation to the Rouen Dockyard was £68,595. 


One is inclined to exclaim, “Lucky builders and foolish 
nation!” But from a subsequent paragraph we learn that 
notwithstanding this handsome subsidy the Chantiers de 
Normandie has not paid a penny to its shareholders during 


the three years of its existencd, and we conclude that, at any 


The year’s work comprises | 


| rate, 
Ch 


é manage our shipbuilding better on this side of the 
annel, 








TRADE AND BusiINEss ANNOUNCEMENTS.—Mr. Charles Nelson 
Tween, A.M.I.C.E., has been appointed engineer to the Lee 
Conservancy Board, in place of the late Mr. Joe Child. Mr. Tween 
has been for the past nineteen years assistant engineer to ihe 
Board.—Messrs. Charles Churchill and Co., Limited, of Leonard- 
street, Finsbury, ask us to say that their premises were recently 
entered by burglars, who abstracted a quantity of Starret’s 
calipers, Brown and Sharpe’s micrometers, &c., and if such goods 
are offered to dealers through any questionable source they hope 
particulars will immediately be sent to them. Messrs. Churchill 
and Co. think, from the manner in which the tools were selected, 
that the thieves had in view a way of disposing of them through 
some workshop club,—Messrs. Head, Wrightson, and Co., Limited, 
have acquired, for trade purposes, the Stockton Forge Works, 
embracing the forge, foundry, engineering shops. They have 
also arranged to continue to on the Egglescliffe Foundry, 
Stockton-on-Tees, so that by these additional facilities for manu 
| facturing, they shall be able to undertake more work and execute 
| the same with every possible expedition. This company’s business 
will be transacted, as heretofore, from its registered offices at 
| Thornaby-on-Tees, in conjunction with the London offices, 5, 
' Victoria-street, Westminster, 8. W. 
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LAUNCHES AND TRIAL TRIPS. 


THE Union Steamship Company’s twin- screw R.M.S. Gaika 
left Southampton on her first voyage to South Africa on Saturday, 
May lst. The Gaika is the seventh vessel built for the Union 
Company by Messrs. Harland and Wolff, of Belfast, and is the 
second of three similar vessels which the company are adding to 
their fleet. Her length is 430ft., breadth 52ft., and depth 33ft., 
and her gross tonnage is 6287. The Gaika has large accommoda- 
tion for first, second, and third-class passengers, and is propelled 
by twin-screws, driven by two sets of triple-expansion engines. It 
is expected that the Gaika, like the original G.’s, will be able to 
cross the bars at East London and Natal, and discharge cargo at 
the wharves at those ports when required to do so. 

On the measured mile off Whitley was recently tried the 
s.s, Manoussis, built by Messrs. C. 5. Swan and Hunter, Limited, 
of which Messrs, Galbraith, Pembroke, and Co., of London, are 
the managing owners. The vessel is 275ft. long by 39ft. 6in. beam 
by 20ft. 3in, moulded depth, carrying a deadweight of 3070 tons 
on 18ft. 9in. The engines are triple expansion, built by the 
Central Marine Engine Works, of West Hartlepool, the cylinders 
being 2lin., 32in., and 56in. diameter, by 36in. stroke, and the 
working pressure 160 1b. The vessel was in ballast trim, the mean 
speed being 10} knots. A strong S.S.W. wind was blowing at the 
time, with a choppy sea. The engines worked very satisfactorily, 
and the various trials of steering and letting-go anchors, &c., 
proved quite efficient. The vessel will be commanded by Captain 
Bistis, who has superintended the vessel during construction, the 
engines having been superintended by Mr. Clarke, both being 
present at the trial trip. 

Messrs. John Jones and Sons launched from their shipyard, 
Brunswick Dock, Liverpool, on Thursday, April 29th, the two new 
paddle steamers, Ruby and Pearl, which are being built by them 
to the order of the Eastham Ferry and Hotel Syndicate, under 
the superintendence of Messrs, Flannery and Tritton, of Liverpool 
and London. The vessels, which are double-ended and are 
specially designed for service on the Mersey, are 134ft. in length, 
by 22ft. beam, moulded, by 8ft. 6in. depth, and have two hand- 
somely-fitted saloons on deck and a large promenade deck above, 
with seating accommodation for a large number of passengers, 
both in the saloons and on both decks. Owing to the special 
service on which the vessels will be engaged, the draught of water 
is limited to 4ft. with a full load of passengers, which is consider- 
ably less than that of similar steamers running on the Mersey. 
The engines will be of the diagonal compound surface-condenser 
type, with feathering paddle-wheels, and supplied with steam 
from a large single-ended boiler, working at 120 Ib. pressure. The 
vessels are fitted with steam windlass, Harrison’s steam steering 
gear, a complete installation of electric light, and every latest im- 
provement for passenger service, and are expected to be on their 
station early in June. 

On the 3rd inst. Messrs, Ropner and Son, Stockton-on-Tees, 
launched a fine steel screw steamer of the following dimensions, 
viz.:—Length, p.p., 336ft. 6in.; breadth, extreme, 46ft. 6in.; 
depth, moulded, 27ft. 3in. The steamer has been built to the 
order of Messrs, Evan, Thomas, Radcliffe, and Co., Cardiff, and is 
built off the three-decked rule, and fitted with the builders’ patent 
trunk, full poop, bridge, and topgallant forecastle. The saloon 
and cabins for captain and officers will be fitted up in the poop, 
and the accommodation for engineers will be provided in iron 
houses on the bridge deck, the crew being berthed in the forecastle 
as usual. She has double bottom on the cellular principle for 
water ballast, and has been designed to carry a deadweight cargo 
of about 5925 tons on Lloyds’ summer freeboard ona light draught of 
water. She will have all the most recent appliances for the 
expeditious and economical loading and unloading of cargoes, has 
direct steam windlass, steam steering gear amidships, with 
powerful screw gear aft, six large steam winches worked by an 
auxiliary boiler working at 1601b. pressure, stockless anchors, &c. 
This is the third steamer built by Messrs. Ropner and Son for the 
same owners, and they have another to launch for them in a few 
weeks, She will be fitted with a set of powerful triple-expansion 
engines by Messrs, Blair and Co., Limited. She was named the 
Windsor by Mrs. Robert Ropner, jun. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


GOOD attendance on Change. The demand for steam coal con- 
tinues, and the shipments of the past week reached nearly 100,000 
tons ; prices steady. The house coal trade keeps good, and prices 
are very firm. Noimprovement in the plates. The iron, steel, and 
galvanising works are all fully coniaped. 

Coal: Best steam, 9s. to 93, 3d.; seconds, 8s, 9d.; house coal, 
best, 103. 6d.; dock screenings, 5s, 6d.; colliery small, 5s.; smiths’ 
coal, 6s, 6d.; patent fuel, 10s. Pigiron: Scotch warrants, 44s, 4d.; 
hematite warrants, 47s. 74d. f.o.b. Cumberland ; Middlesbrough No. 
3, 393. 34d. prompt ; Middlesbrough hematite, 48s. 3d. Iron ore: 
Rubio, 13s. 6d. to 13s, 9d.; Tafna, 13s. 6d. Steel: Rails heavy 
sections, £4 12s. 6d.; light ditto, £5 5s. f.0.b.; Bessemer steel tin- 
plate bars, £4 5s. 6d. to £4 7s. 6d.; Siemens steel tin-plate bars, 
£4 7s. 6d. to £4 10s,, all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke 9s. 9d.; Siemens, coke finish, 10s. 
Pitwood: 15s. 9d.to 16s. London Exchange Telegram: Copper, 
£47 6s, 3d.; Straits tin, £59 13s. 6d. Freights without change. 








Royal Inst1rvrlon,—Tbe annual meeting of the members of 
the Royal Institution of Great Britain was held on Saturday after- 
noon, May Ist, at the house of the Institution in Albemarle-street, 
Sir James Crichton-Browne, M.D., F.R.S., Treasurer and Vice- 
President, presiding. The annual report of the committee of 
visitors for the year 1896, testifying to the continued prosperity 
and efficient management of the Institution, was read and adopted. 
Fifty-eight new members were elected in1896. Sixty-four lectures 
and nineteen evening discourses were delivered in 1896. The 
books and pamphlets presented in 1896 amounted to about 274 
volumes, making, with 621 volumes—including periodicals bound— 
purchased by the managers, a total of 895 volumes added to the 
library in the year. Thanks were voted to the president, treasurer, 
and the honorary secretary, to the committees of managers and 
visitors, and to the professors, for their valuable services to the 
Institution during the past year. The following gentlemen were 
unanimously elected as officers for the ensuing year:—President— 
the Duke of Northumberland, K.G., D.C.L., LL.D.; Treasurer— 
Sir James Crichton-Browne, M.D., LL.D., F.R.S.; Secretary— 
Sir Frederick Bramwell, Bart., D.C.L., LL D., F.R.S., M. Inst. 
C.E.; Managers—Sir Frederick Abel, Bart., K.C.B., D.C.L., 
LL.D., F.R.S., the Right Hon. Arthur James Balfour, M.P., 
D.C.L., LL.D., F.R.S., Mr. John Wolfe Barry, C.B., F.R.S., 
M. Inst. C.E., Mr. William Crookes, Mr. Edward Frankland, 
D,.C.L., LL.D., F.R.S., Mr. Charles Hawksley, M. Inst. C.£., 
Donald William Charles Hood, M.D., F.R.C.P., Mr. Victor 
Horsley, M.B., F.R.S., F.R.C.S., Mr. William Huggins, D.C.L., 
LL.D., F.R.S., the Right Hon. Lord Lister, M.D., D.C.L., LL.D., 
Pres. R.S., Mr. Ludwig Mond, Ph.D., F.R.S., Mr. Arthur William 
tiicker, M.A., D.Sc., F.R.S., Mr. Basil Wood Smith, F.R.A.S., 
F.S.A., the Hon. Sir James Stirling, M.A., LL.D., Sir Henry 
Thompson, F.R.C.S., F.R.A.S.; Visitors—Sir James Blyth, Bart., 
William Arthur Brailey, M.D., M.R.C.S., Mr. Edward Dent, 
Mr. John Ambrose Fleming, M.A., D.Sc., F.R.S., Mr. Edward 
Kraftmeier, Sir Francis Laking, M.D., Mr. Hugh Leonard, 
M. Inst. C.E., Sir Philip Magnus, J.P., Mr. T. Lambert Mears, 
M.A., LL.D., Mr. Lachlan Mackintosh Rate, M.A., Mr. Thomas 
Tyler, F.C.S., F.I.C., Mr. Roger William Wallace, Q.C., Mr. John 
Westlake, Q.C., LL.D., His Honour Judge Frederick Meadows 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
ON ‘Change in Birmingham to-day—Tbursday—in the pig iron 
trade values were not much changed on the week, though the 
improvement in the Scotch and Cleveland markets had a distinctly 
good effect. Staffordshire cinder forge was 383. to 393., part mine 
was 45s, to 47s. 6d., and all mine 52s, 6d. to 55s, Cold blast pi 
was 90s. A much larger output per furnace is now being registere’ 
in some of the Staffordshire works than was produced formerly. 
This is owing to improved structures and methods. It is reported 
that at the establishment of Messrs. Roberts and Co,, Tipton, two 
blast furnaces have in one week turned out 825 tons of pig, which 
is believed to be the heaviest output per furnace ever produced in 
the Black Country. ana forge was this afternoon 
quoted at 42s,, Derbyshire and North Staffordshire at 44s., and 

Lincolns at 45s. : 
In discussing the position of the American pig iron competition 

this week, local makers state that they believe the competition 
will not much affect this district irons, but will continue to be 
largely confined to brands which sell in the Scotch and Lancashire 
districts. Still it isa well known fact that some Shropshire iron- 
masters have of late been buying the American product and speak 
well of it for forge purposes. An idea had been entertained, too, 
by some firms that the American brands would be likely to sell 
against the cheaper classes of English hematites. The opinion is 
now gaining ground, however, that this will not be so. 

Finished iron prices were generally easier. The black and 
galvanised sheet iron trade continues very quiet. Galvanisers in 
the Walsall district have not been so badly off for orders as they 
are now for a long time, and they are afraid that much improve- 
ment cannot be hoped for until foreign affairs have taken ona 
more settled aspect. Black sheets were to-day £6 for singles, 
£6 7s. 6d, for doubles, and £7 7s. 64. for lattens, Marked bars 
were firm at £7 10s., with £8 2s. 6d. for the L.W.R.O, make of 
the Earl of Dudley, but there was but a slow rate. Common 
unmarked bars were £5 153, to £6 5s,, and have lost much of the 
advance gained last quarter. Galvanised sheets were £9 10s, to 
£9 15s, for 24 gauge f.o.b. Liverpool. Nail rod was £6 10s. to 
£6 15s., stamping sheets £9 10s. to £10s., angles £6 to £6 5s., and 
hoop iron £6 10s. Tube strip was £5 12s. 6d. to £5 15s, 

In steel there is considerable activity at the open-hearth steel 
works of the Early of Dudley at Brierly Hill, and the Bilston Steel 
Works, now carried on as * Alfred Hickman, Limited,” are turn- 
ing out a large production of Bessemer steel. In order, however, 
to beat the American steel competition, prices have been lowered, 
steel billets being now from 2s. 6d. to 53. per ton below quarterly 
quotations. Siemens billets, which a week or two ago were quoted 
£5 to £5 53., were this afternoon offered at £4 lis, to £5, and 
Bessemer blooms as billets were quoted £4 12s, 6d. to £4 lds, 
Steel angles and girders were £6 15s. for small sizes, and 15s. less 
for heavy sections. Sheets were £7 23. 6). and upwards, cold 
rolled sorts being £10 10s. Bars were £6 5s. to £6 10s. 

The engineers, machinists, and makers of all kinds of tools have 
a full amount of work, and steam pumps are in large order. 

The pumping engines of the South Staffordshire Mines Drainage 
Commission have still all they can do to keep the water out of the 
collieries, so as to allow of their continuing at work. The chief 
engineer has just reported that the water pumped during April 
averaged 11,675,000 gallons per twenty-four hours. This is the 
best record since 1888, and there is no abatement in the ‘‘ cum” 
of water to be dealt with. Fair progress is being made with the 
new £100,000 engineering scheme, and the specifications for 
two of the new engines are being prepared by the engineers. 
These will by-and-bye be offered to tender, and should consti- 
tute valuable orders to the pumping-engine firm or firms getting 
the contracts. 

At a meeting of the Commissioners on Wednesday Colonel J. B, 

Cochrane, the chairman, said he regretted to notice a reduced 
draught of coal from the mines at the present time, probably due 
to a lull in trade, or to the importation of foreign coal. Any 
further decline in the minerals raised would place the Commission 
in an awkward position, especially if the cost of deep pumping by 
the engines was to continue at its present very heavy level. It 
depended upon the colliery owners whether the present pumping 
and the projected great additional expenditure in the engine plant 
was to prove remunerative or not. It was reassuring to learn from 
another speaker, Mr. B. Whitehouse, that the importation of 
Derbyshire or American coal is not likely to interfere with the 
vale of Tipton thin coal, which is considered specially adaptable to 
ironworks purposes. 
Railway rolling stock firms in Birmingham are curious at the 
reply given by the President of the Board of Trade to a question 
asked in Parliament by Sir Howard Vincent, as to how it came 
about that the whole or greater part of the rolling stock required 
by the new Waterloo and City Railway had been ordered from 
America, Mr. Ritchie said he was informed by the company that 
although no fewer than seven English firms were requested to 
tender, not one of them was in a position to promise delivery in 
time for the opening of the line. Such a condition of things cer- 
tainly argues great activity on the part of our native rolling stock 
houses, and the loss of the order, while not entirely pleasant, has, 
therefore, its compensating advantages. It is exceedingly gratify- 
ing, moreover, that only the bodies of the coaches—twenty-two 
in number—are coming from across the water ; the wheels and 
axles are to be supplied by English and Scotch engineering works. 
Chain cable engineers here are immensely interested in an 
important decision given in the Queen’s Bench Division on Friday, 
which raised the whole vexed question of bogus certificates in the 
chain cable trade, to secure an amendment of which an influential 
deputation recently waited upon the Board of Trade. A firm 
trading in Calcutta brought an action to recover from a Sheftield 
firm the value of certain mooring and lashing chains supplied in 
1894. All were to be “‘tested and certified,” the plaintiff's 
meaning tested in accordance with the Board of Trade regula- 
tions—i.¢., up to Admiralty tensile strength. The goods were 
duly es: Bas 4 together with ‘‘certificates;” but it was subse- 
quently discovered that not only had they not passed either 
the Board of Trade or Lloyd’s test, but had never been tested 
at all, whether on a private machine or in any other manner. 
The defendants did not attempt to deny the charge, but 
pleaded that they received certificates from a Staffordshire maker 
who had supplied the chain, and they believed a real test had taken 
place, the certificates being in precisely the same form as 
the same maker had supplied on previous occasions, They 
now, however, recognised that the certificates were different 
altogether from a Lloyd’s certificate. Mr. Justice Matthew, 
while giving a verdict for the plaintiffs, practically exoner- 
ated the defendants from blame, and ordered that, subject 
to the point of law, to be argued hereafter, the maker should 
repay the amount he had received for the chain to the Sheffield 
middlemen. His lordship strongly animadverted upon the 
conduct of the ‘‘ maker,” remarking that while there was no 
doubt that the certificates intended to convey that there had been 
a satisfactory official test, as a matter of fact ‘they were lies 
from beginning to end.” Itisa curious circumstance, as illustrating 
the manner of some of the present-day trading in the chain cable 
trade, that it turned out in the course of the hearing that the 
rofessed ‘‘maker” of the goods was really not the maker at all, 
aving purchased them from yet another firm.of manufacturers, 

One of the largest stamping firms eitherin this district or in the king- 

dom—established in 1848—announcesits conversion under the title of 

Smiths of Saltley, Limited, with a capital of a quarter of a million. 

The company is formed to acquire the business of Thos. Smith and 

Sons, light engineers and stampers, of Saltley, near Birmingham, 

and who are also makers of cycle accessories. The purchase price 





shares. The net profits for the last financial year were £19,009 
and the trading profits for this year are guaranteed at not less 

than £30,000. 
The promoters of the motor car in Warwickshire are hardly 
going the way to popularise the new mode of Prop Ision, judging 
arles 


from some magisterial proceedings there this week. Mr, Ch 
McRobie Turrell, described as secretary to the British Moto, 
Syndicate, was summoned for refusing to stop when requested 

e complainant, unfortunately for the defendant, was Mr, Edward 
Field, deputy-clerk of the peace for Warwickshire, and deputy. 
clerk of the County Council. Mr. Field was returning from Coventry 
to Leamington on horseback, and saw the defendant driving an 
auto-car in his direction. He made the requisite signal under the 
declaration for the defendant to stop, but Mr. Turrell took no 
notice, and drove the car past at some speed. A penalty ‘of £5 
and costs was imposed, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester,—Although there was no really very material change 
to notice in the general tone of the iron market at Manchester on 
Tuesday, it was, if anything, stronger, and inquiries were more jp 
evidence than they have been of late, with here and there a fair 
amount of business reported as having been put through. In pi 
iron although merchants were still keenly underselling, and pre. 
pared to book at considerably below makers’ quoted rates, parcels 
were scarcely to be picked up at the excessively low figures that 
would have been taken a week back, whilst on the part of makers 
there was a somewhat unexpected firmness in holding to their ful} 
list quotations. Notwithstanding that Lancashire pig iron has for 
some time past been considerably above some of the competing 
district brands, local makers do not give way from their list rates of 
463. 6d. for forge to 48s. 6d. for foundry, less 24, delivered Man. 
chester. Lincolnshire makers, who it was generally anticipated 
would at their meeting last Friday reduce their basis prices 1s, 
per ton, owing to the underselling of merchants, have decided to 
make no change whatever, as in most cases they were able to 
report good order books, sufficient to keep them well engaged for 
the present. If there is v4 giving way in district brands it is 
perhaps in Derbyshire, which in one or two cases might be bought 
at or lower figures. Delivered Manchester, quotations remain 
at 45s. 6d, for foundry, and 44s. for ~ «4 Lincolnshire, and 48s, 
to 483, 6d. for foundry Derbyshire, net cash, delivered Manchester, 
There has been a fair business stirring in outside brands, with 
prices rather stronger if anything. Good named foundry Mid- 
dlesbrough is by makers quoted 49s. 4d. net delivered by 
rail Manchester, with ordinary G.M.B.’s obtainable at about 
47s, 4d, to 47s. 10d.; whilst for delivery docks, 47s, 9d. to 48s, net 
has been readily obtainable. It would be difficult to buy Scotch 
under about 46s, to 46s. 3d. at the Lancashire ports, or 48s, 3d. to 
48s, 6d. delivered Manchester Docks, with American pig iron 
about 463. to 47s. net at the docks, 

The business doing in finished iron continues limited in weight, 
but makers hold to £5 17s. 6d. as the minimum for Lancashire, 
and £6 23. 6d. to £6 5s. for North Staffordshire ‘bars, delivered 
Manchester, although merchants are sellers at 1s, to 1s. 6d, less, 
Sheets do not average more than about £7 to 47 2s. 6d., but 
association list rates for hoops are steady at £6 10s, for random to 
£6 15s, for special cut lengths delivered Manchester district, with 
2s, 6d. less for shipment, 

With regard to the stee) trade, the position shows no appreciable 
change. Hematites average about 59s. to 593. 6d., less 24, for 
good foundry qualities delivered here, with local-made billets 
£4 10s, net cash, bars £6 3s, 6d., and boiler plates £6 5s., delivered 
Manchester district. 

In the metal market the considerable drop which has taken place 
during the week in raw material is causing buyers to hold back 
their orders for manufactured goods, in anticipation of some reduc- 
tion in list rates, but so far no official change has been announced. 

The reports to hand with regard to the engineering industries 
throughout this district indicate trade as continuing generally 
satisfactory. Although the hine-making branches, as pre- 
viously reported, are experiencing a gradual slackening off so far 
as new work ery: forward is concerned, no doubt as a result of 
the depression that has come over the textile industries, activity is 
fully maintained in other leading sections of the Lancashire 
engineering trades, and the usual monthly report issued by the 
Steam Engine Makers’ Society shows a continued exceptionally low 
percentage of unemployed members on the books, whilst trade in 
the various districts is returned as exceptionally active, and but for 
labour disputes in one or two centres, the unemployed list would 
in all probability be brought under one per cent. of the member- 
ship, which represents the present healthy position of the society 
with regard to its unemployed members, 

The firm position taken up by the Employers’ Federation of 
Engineering Associations in their reply to the Amalgamated 
Society of Engineers on the machine labour question has necessarily 
been a matter of very general discussion eg the past week, 
In this district the question, which is now being brought to a dis- 
tinct and definite issue, is one of special importance, and with 
the exception of two or three firms whose names I need not 
mention, but who in the past have invariably held aloof for any 
combined action with * ang other employers, there is a strong 
determination on the part of the engineering firms of Manchester, 
Salford, and the surrounding industrial centres, to resist to the 
utmost the claim put forward by the Amalgamated Society 
of Engineers, which is practically that they demand tho 
right of their members to work all machines that are made or used 
by their trade. To admit such a claim would mean that the 
Amalgamated Society might insist upon fully paid skilled labour 
being employed on practically every machine tool, whether 
automatic or not, that is to be be found in an engineer’s shop, and 
so far as the textile machine trades are concerned, of which 
Lancashire is so important a centre, would be pretty near fatal to 
this branch of industry. It can readily be seen therefore how the 
machine labour question possesses special interest for this district, 
and as I,have previously noted, has had the effect of bringing about a 
much stronger organisation of the Lancashire engineering trades em- 
ployers than has ever before existed. Of this new and strengthened 
organisation, Colonel Dyer, president of the Employers’ Federa- 
tion of Engineering Associations, has been appointed chairman, 
and the local engineering firms have consequently been closely in 
touch with all the proceedings of the Central Federation Executive. 
The terms of the reply to the Amalgamated Society of Engineers 
were submitted to the Manchester Federation a fortnight back in 
a special report, and, it is needless to say, received their unani- 
mous and emphatic approval. One of the main objects of this 
new Federation of the employers is to take a leaf out of the books 
of the Amalgamated Society of Engineers. In the past the 
trades union organisation havein a large measure been able to deal 
with the — in sections, and thus attacked, the masters have 
rarely been able to make a successful resistance. Of late the Amalga- 
mated Society of Engineers has become more and more aggressive 
in intrenching upon what the employers consider to be their rights, 
and in pure self-defence the engineering firms have at length 
made a determined effort to ps soma themselves into one united 
body, on a strong basis, similar to that of the Amalgamated 
Society of Engineers, and which will be able to meet the Trades 
Union organisation on an equal footing. The employers at the 
same time have their district associations to deal with matters of 
local interest, in tion with isolated —_ questions, that 
can generally be better dealt with in the immediate localities, but 
matters of vital importance, such as the present machine labour 
question, are to be dealt with by the united federation of engineer- 
ing firms throughout the country. é 
As to the views entertained by the workmen with regard to 
the determined attitude taken up by the employers, I may mention 
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s,gineers stated during an interview that it was their duty to 

that the men employed on machines received full wages, whether 
felonging to their Society or to any other, or to none at all. The 
sooner the question was settled the better, as the present state of 
suspense could not long continue. Mr. Matthew Arrandale, general 
gecretary of the United Machine Workers’ Society, whose name 
has recently been prominent in connection with the matter in 
dispute, informed me that if anything arose calling for the atten- 
tion of his Society, it would have to be considered at the next 
council meeting. The question affected 2000 of their members, 
including 1000 in Manchester. He might add that the member 
working on the machine at the Pallion Forge was getting full 
borer’s wages, and in every case where members of his Society 
worked on the same class of work or machines as members of the 
Amalgamated Society of Fngineers, they got the same rate of pay. 
The employers had justly stated that it was necessary to consider 
members of trade societies other than the Amalgamated 8 ciety 
cf Engineers, and the Machine Workers’ Association could not 
afford to be ignored in any sattlement that might be made. 

If the Amalgamated Society of Engineers is to succeed in 

enforcing the claim that their members have the right to work all 
machines that are either made or used by their trade, the effect 
would be to destroy independent labour altogether, and to snuff 
out the smaller societies, which sufficiently accounts for the recent 
intervention by Mr. Arrandale, secretary of the Machine Workers’ 
Society. 
7. comments by Mr, James Mawdsley, secretary of one of 
the textile operatives’ unions, and who certainly cannot be charged 
with any leanings towards the interests of the employers, bear, 
however, very forcibly upon the position taken up by the Amalga- 
mated Society of Engineers. [In a communication to a local 
Sunday journal, Mr. Mawdsley discusses the proposal put forward 
by Mr. Benjamin Pickard, president of the Miners’ Federation, 
that men should be prohibited working in a mine who had not so 
worked previous to attaining eighteen years of age, which is pro- 
moted by the Miners’ Federation ostensibly on the ground that 
men ought not to work at such a dangerous occupation as mining 
unless they have served a kind of apprenticeship to the business, 
The real reason, however, Mr. Mawdsley points out, is that the 
miners are trying to place some restriction upon other labourers 
competing with the men already in the mines, and he urges that if 
the miners can legitimately claim the right to exclude from their 
ranks all men who have not served an apprenticeship to their work, 
there can be no reason why every other occupation should not do 
the same. Very little thought was needed, however, to see 
where such a principle as that, if universally applied, would 
land them. Through changes in fashion, or from some other 
cause, an industry might B i mapreee die out, and yet the men 
who had followed it would be prohibited from ever working at 
anything else, and would simply have to starve, or become 
chargeable to the community. Mr. Mawdsley concludes by con- 
tending—and this is the contention of the engineering trades 
employers which is being resisted by the Amalgamated Society of 
Engineers—that every man has a perfect right to make the best 
use he can of his faculties, and that no class would suffer more 
than the intelligent workmen if such a limitation were to be 
enforced. 

As I intimated last week, a partial settlement of the dispute in 
in the machine-making trade of the Oldham district has been 
effected, Messrs, Asa Lees and Co. having come to an arrangement 
with their men. Messrs, Platt Bros., who employ quite three 
quarters of the men on strike, have, however, not yet come to any 
terms with their workmen ; arrangements had been made for an 
interview with the directors, and a deputation, consisting partly 
of their own and partly of outside workmen, was appointed by the 
joint committee to interview the directors, but they have declined 
to meet anyone except their own employers. At present any 
farther progress towards a settlement is in abeyance, but there is 
a more alata that the dispute may before long be brought 
to an end, 

Apart from a slackening off in the demand for housefire require- 
ments, which is only the usual result of the season of the year, the 
position in the coal trade is anything but satisfactory. Not only 
are supplies of the better qualities of round coal becoming 
excessive, and compelling pits to go gradually on to short time, 
with prices weakening, but common round coals are also difficult 
to dispose of, with very low — taken where sales in quantity 
are concerned, 5s, 9d. to 6s, 3d. representing the average figures 
for steam and forge coals, at the pit mouth, whilst for shipment 
steam coal is readily obtainable at 7s. 6d. per ton, delivered at the 
ports on the Mersey. Further evidence of the unsatisfactory 
outlook in the coal trade is afforded by the low prices 
at which the important contracts for locomotive fuel = gas 
coal that are now coming upon the market are being accepted, the 
sem railway company obtaining its supplies in this district 

ing practically able to renew contracts at the excessively low-cut 
figures which were taken last year, representing 5s. 9d. per ton as 
the basis price at the pit mouth, and this will in all probability 
govern other contracts for locomotive fuel that have yet to be 
placed. With regard to gas coal, very much the same state of 
things prevails, Although colliery proprietors generally express 
a determination to hold out for better prices than were taken last 
year, and here and there some slight advance has been obtained, 
most of the contracts so far placed show no material improvement 
upon last season’s very low prices, 

In view of the anything but encouraging prospects of the round 
coal trade the Lancashire Coalowners’ Association, at a meeting 
held in Manchester on Tuesday, had under consideration the 
question of a restriction of the output. It was generally admitted 
that the present unsatisfactory position was largely due to the 
excessive supplies of firing in the market, but beyond the expres- 
sion of opinion that some limitation of the output which might 
bring it more in accordance with actual requirements was 
advisable, no definite course of action in the above direction was 
actually decided upon. 

For engine fuel there is a continued brisk inquiry, and with 
supplies of slack not at all too plentiful on the market, prices, as 
reported last week, are gradually showing a hardening tendency. 
Here and there slightly better prices are being got, but not sufii- 
cient to establish any real advance. Common slacks are, however, 
scarcely obtainable under about 3s, 3d. to 33, 6d., with medium 
sorts fetching 33, 9d, to 4s, 3d., and best qualities quoted 4s, 9d. 
to 5s, at the pit. 

Barrow.—There is a marked improvement to note this week in 
the hematite pig iron trade. Hematite warrants for some weeks 
past have been ruling at about 3s. per ton below the quotations of 
makers, owing mainly to speculative business, but this week they 
have fmproved in tone, and as holders generally are firmer, business 

as been done at advanced prices, sellers being at 47s, 34d. net 
cash, and buyers at 47s, 3d. Nabe in the meantime have held 
firmly to old quotations, and are still quoting at 50s. to 51s. per 
ton nominally, while business, especially for well-known brands, 
has been done within a shade of this figure. The depression in 
& warrant market has had the effect at the instance of weak 
olders of bringing about a considerable reduction in stocks, 
se will place the market in all-the more firm position for the 
Uture, especially as the production of the district is not at 
B58 eae equal to the general demand. Stocks now represent 

3,641 tons, being a decrease of 5545 tons during the week, and 
Fe the total decrease since the br apy of the year to 

305 tons ; 37 furnaces, as compared with 39 in the corresponding 
week of last year, are in blast. 
a change has occurred in the general activity of theiron ore trade, 
: TF dualities enjoy a good market, and raisers could sell more 
Pg : they could produce it. With that view prospecting is going 
. with a view to the discovery of new finds, and these foreshadow 
‘uccess, Ten shillings to 11s, per ton is the current value of native 
seis of ore of ordinary sorts, and better descriptions are selling 

8. 6d, to 14s, per ton, Spanish ores are quoted at 14s, 6d. net 





at West Coast ports, and are being largely used to supplement the 
local supply, 

In the steel trade there is no change to report.. Orders are 
plentiful, and makers are very busily employed, and likely to 
remain so, The heavy steel rail trade and the shipbuilding ma- 
terial trade are both busily employed, and the minor branches of 
steel manufacture are all fairly well supplied with orders, 

Shipbuilders and marine engineers do not report any new orders, 
and the demand for new tonnage is not reported to be good, while 
prices are decidedly low. At the meeting of the shareholders cf 
the Naval Construction and Armaments Company, Limited, held 
in London this week, it was decided to sell the works to Messrs, 
Vickers, Sons, and Co., Limited, Sheffield, for £300,000, and 5 per 
cent, interest, dating from June 30th last year. It is confidently 
expected that this change of ownership of the Barrow yard wiil 
lead to a great accession of business, as the scope and intentions 
of the new proprietors are known to be large and comprehensive, 

In the coal trade there is nothing new to report. A steady 
demand is maintained, but prices remain low, the supply bein 
full and competition for orders keen. In coke a steady and full 
business is being done, and the consumption is well maintained. 

Shipping statistics for last week in connection with West Coast 
ports et exports of pig iron at 7171 tons and of steel 7118 tons, 
as compared with 9218 tons of pig iron and 8602 tons of steel in 
the corresponding week of last year, a decrease of 2047 tons of 
pig iron and 1484 tons of steel. The shipments for the year 
aggregate at 144,321 tons of pig iron and 150,087 tons of steel, as 
compared with 108,699 tons of pig iron and 147,266 tons of steel 
in the corresponding period of last year, an increase of 35,622 tons 
of pig iron and 2821 tons of steel. 








THE NORTH OF ENGLAND. 
(FromZour_own Correspondent.) 


A DECIDEDLY satisfactory change has come over the iron market 
this week ; wars and rumours of wars are little thought of, and 
industrial complications are of small account. A healthy and con- 
fident feeling among consumers and other buyers has sprang up, 
and the desire to buy iron, not only for prompt but also for forwar 
delivery, has become very marked ; in fact, business has been 
brisker during the last few days than for a long time past, and the 
depressed tone that has of late been so noticeable has almost alto- 
gether disappeared. Good orders have this week been placed in 
most branches of the iron and steel trades, and the greater anima- 
tion has led to advances in prices. The ‘‘ bears ” find themselves 
no longer able to unfavourably influence the market, and the 
value of iron is going up in spite of them, as the statistical position 
is at last asserting iteelf, the figures for April calling general atten- 
tion to the sound and healthy character of the trade that is being 
done by producers in the district, There was an idea prevalent 
that the period of improving trade had come to an end, and that 
we had seen the best of the revival, and in consequence of this and 
the downward movement in prices buyers kept off, but now they 
are coming in very freely, and prices have assumed an upward 
tendency, as they should do in the spring. 

The continental buyers have this week been purchasing largely, 
and they seem to be convinced that they are not likely to do better 
for themselves by waiting. More iron is being delivered than is 
being made at present, and stocks are declining rapidly ; this is 
undoubtedly the case in regard to warrants, as there are figures to 
prove it ; but with regard to makers’ stock this has to be inferred, 
since there are now no montbly statistics issued—a circumstance 
which the producers in nearly all cases cannot but regret at the 
present time, as the figures would do much to add strength to the 
market. Some of the makers are almost cleared out of ircn, and 
consumers who want extra supplies of the Jeading brands have 
considerable difficulty in getting them. 

The rapid rate at which the stock of warrant iron has of late 
been taken out of the public stores is shown by the fact that 
whereas last July Connal’s had 361,000 tons of iron in their 
Middlesbrough stores—the largest quantity that has been reported 
in recent years—they have now only om bow 223,000 tons, thus 
showing a decrease of 138,000 tons, or 38 per cent., in about nine 
months. Their stock of Cleveland pig iron has fallen 54,000 tons, 
or 28 per cent., and of hematite iron 84,000 tons, or 52 per cent., 
the quantity held of the last named, therefore, being less than 
one-half of what it was in the summer of last year. No statistics 
can be given of the production, as the Ironmasters’ Association 
does not collect these now. But there are definite particulars as 
to the exports, and these are as satisfactory as the res relating 
to the stocks, The exports of pig iron from the Cleveland dis- 
trict during the four months that have elapsed this year are by 
far the best on record for the corresponding months of any year. 
They reached 404,996 tons, and exceeded those of the previous 
best year by 16 per cent., while they were 45 per cent. greater than 
the average shipments of the last ten years. Such extraordinary 
figures as these are having an influence on the market now, par- 
ticularly as there is also an improvement in the pig iron consuming 
industries, 

Few merchants have this week been asking less than 393. 6d. 
per ton for prompt f.0.b. deliveries of No, 3 Cleveland G.M.B. pig 
iron, though early in the week 393, was accepted, and last week 
38s. 9d, But 39s, 6d. has been freely paid since Tuesday, and a 
large amount of business has been done. Makers’ quotations vary 
from 40s, to 41s. for prompt delivery, with 6d. more for delivery 
over the next two or dees months, e output of Cleveland pi 
iron, which has for some time been short of the requirements, has 
been further reduced this week, for on Wednesday part of the 
lining of one of the furnaces at Messrs, Wilsons, Pease, and Co.’s 
Tees Ironworks, Middlesbrough, collapsed, and it has become 
necessary to blow the furnace out. No, 4 foundry, grey forge, 
mottled, and white iron are all at 40s., the scarcity being unre- 
lieved, but rather increased. The stock of hematite pig iron is 
declining rapidly, and of mixed numbers not much is obtainable 
under 49s., especially as warrants have improved nearly 1s. this 
week, and have gone up to 48s. 6d. Deliveries of hematite iron 
are good, and are likely to continue so. For delivery to Italy 
—_— the first half of this month, an order for 20,000 tons of 
Middlesbrough and Cumberland hematite iron has been placed. 
Rubio ore is firm at 14s, per ton delivered at Tees wharves, as 
there is a strike of 3000 miners at Bilbao, which is likely to affect 
supplies, besides which freights are stiffer. 

e April exports of pig iron from the Cleveland district, 
117,728 tons, though nearly 12,000 tons short of those of March, 
were very satisfactory, being the best April returns on record, and 
only thrice in the history of the trade have they been exceeded, 
viz., in September, 1896, with 133,442 tons; in November, 1896, 
with 124,400 tons ; and in March, 1897, with 129,579 tons. Large 
increases were shown to Germany, Holland, Belgium, France, 
Norway, and Sweden. The four months’ exports were very ’ 
as is stated above, being the best on record by 16 per cent. Ship- 
ments over sea were 196,980 tons—22 per cent. above the previous 
best, and 55 per cent. above the average of the last ten years. 
Coastwise shipments were 208,016 tons—11 per cent. above the 
previous best and 37 per cent. above the average of the last ten 
years. lIronmasters in this district have thus no reason to com- 
plain of foreign competition. 

Most branches of the finished iron and steel industries show 
improvement, and prices, except for steel plates and angles, have an 
upward tendency. The activity is most marked in the bar and 
sheet branches, and rail manufacturers are doing well. Common 
iron bars are at £5 5s,; best bars £5 15s.; iron sheets—singles— 
£6 10s.; steel sheets—singles—£7 ; iron and steel ship plates 
£5 2s, 6d.; iron and steel angles £5 per ton, all less 24 per cent, 
f.o.t. Plate and angle manufacturers find shipbuilders rather 
backward in sending specifications as they are not now hurried in 
the execution of their orders, seeing that the freights are not all 
that could be wished, and putting more vessels into competition 
will not improve the rates, It is reported that Messrs, Beardmore 





and Co., Parkhead Steel Works, Glaegow, have purchased all the 

late, mill, and cogging mill plant at the Wear Steel Works, near 
Reodeaten’, which are being dismantled, after a comparatively 
short and unsuccessfal carreer, so that the plant has been very 
little worked. Part of it will be transferred to the Parkhead 
Works. Negotiations are in progress for the purchase from the 
liquidator of the works of the Darlington Steel and Iron apa be 
and it is probable that if these are successful the works will not be 
demolished, but will be adapted ,to; the production of something 
else than rails, as in the manufacture of them successful competition 
cannot be maintained with works nearer the 

Engineering establishments are very well employed, and orders 
already booked will keep most of them in this position for some 
time to come. There is no disquiet manifested because of the non- 
settlement of the machine question ; and the opinion seems to be 
that, as the men have obtained an adjustment of their demands on 
the other points, they will not press the matter further. It is not 
one on which the employers can see their way to decide in favour 
of the men. Mr. W. G. Spence, who has been at Messrs. Clark 
and Co,’s engineering works at Sunderland, has been appointed 
successor to Mr. James Patterson—who goes to Messrs. Workman, 
Clark, and Co., Belfast—as manager of the engineering de ent 
of Messrs. J. Wigham Richardson and Co., Neptune Works, at 
Walker. Mr. Spence is well known in the district, and took an 
active interest in the formation of the North-East Coast Institution 
of Engineers and Shipbuilders, 

Fresh orders for shipbuilders are somewhat scarce ; but among 
those which have been secured, it may be mentioned that Messrs, 
Short Brothers, of Sunderland, are to build a steel steamer of 
5200 tons deadweight, for Mesars. Taylor and Sanderson, of that 
port, while Messrs. J. Blumer and Co., of Sunderland, will con- 
struct a steel steamer 300ft. long, for the wine-carrying -trade. 
Messrs, Robert Thompson and Sons have their Southwick Yard at 
Sunderland so full of work that they will build one in their Bridge 
Dock, and this will necessitate their launching it sideways. 
Messrs. Readhead and Sons at South Shields, have secured an 
order for a 5000-ton steel steamer, and Sir Wm. Gray and Company, 
at West Hartlepool, one of 4250 tons deadweight. Messrs, 4 
Irwine and Company, at West Hartlepool, are enlarging their yard. 

The contract for the new Kedheugh Bridge at Newcastle has 
been let to a Glasgow firm for £72,000, A new bridge over the 
Wear at Deptford is proposed, and the Corporation of Sunderland 
has decided to consult a competent engineer as to the cost. 

The coal trade is improving in the steam and gas coal branches, 
owing to heavier shipping demands, and prices of steam coal are 
increasing. The Murton Collieries, owned by the South Hatton 
Coal Company, one day last week raised 4150 tons of coal, and 
during the ten days previous to the Easter holidays produced 
37,000 tons—a larger output, it is claimed, than any other Durham 
colliery has recorded. The Finance Committee of the Auckland 
Guardians reports that the fifty-two collieries in that Union last 
year raised 4,543,787 tons of coal (an increase of 458,201 tons on 
1895) and 112,958 tons of clay (18,582 tons). The death is reported 
of Mr. Christopher Holmes, of Darlington, and late of Bishop 
Auckland, who for over twenty years was chief colliery engineer 
for Messrs. Bolckow, Vaughan, and Co.’s numerous collieries in 
Durham. He was formerly at Messrs. T. Richardson and Sons’ 
engineering works at Hartlepool, afterwards at Wingate Colliery, 
and then at the Skelton Ironstone Mines in Cleveland. 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

THERE is little change to report in the coal trade since last 
week, The pits have generally worked well, and the production 
has been very large. Trade is good, and stocks still remain low. 
With the exception of the pretty general complaint about the 
overcrowding of the collieries, there is no trouble to speak of in 
the coalfields of Yorkshire or Derbyshire. There will, therefore, 
be less text than usual for the speakers at the annual demonstra- 
tion of the Yorkshire Miners’ Association which is shortly to be 
held, All qualities of house coal are in steady demand. Best 
sorts are well inquired for. In spite of the keen competition of 
seaborne fuel, both Silkstone and Barnsley house are not difficult 
to dispose of. L2cal business is good, and a similar remark applies 
to the Eastern counties and other markets. Best hand-picked 
Silkstone coal makes 8s, 6d. to 9s., while secondary sorts are from 
7s. 6d. to 7s. 9d. at the pits, there being considerable fluctuations, 
and sales depending very much on circumstances. Barnsley 
‘“*softs” are plentiful, and best qualities fetch 8s., the bulk of the 
quotations ranging from 7s. 6d. to 7s. 9d. per ton, secondary 
grades 6d. per ton less, 

Thin seam coal is very difficult to sell, owing to the market being 
amply supplied with thick seam coal. Yorkshire steam coal is 
being largely forwarded to Hull, and the other Humber ports. 
Districts pits are sending a good tonnage both by rail and water. 
A fully average weight is leaving Hull by coast to London, while 
the shipments to Sweden, Norway, Germany, and other foreign 
markets are quite equal to what is usually forwarded at this season 
of the year. A fair business is —- done with Grimsby, but the 
trade with Goole is largely done by the West Riding pits. A good 
tonnage is being taken under contract. Gas coal sells well at late 
rates, An average quantity of small coal, slack, &c., is being sent 
to the textile districts of Yorkshire and Lancashire. Prices are as 
follows :—Best screened slack, 3s. per ton; secondary qualities, 
2s, 3d. to 2s. 6d.; smudge, ls. 6d. to 1s. 9d per ton. Coke is being 
delivered in ~¢ quantities in Derbyshire and Northamptonshire. 
Best qualities, lls. 6d. to lls, 9d.; ordinary sorts, 9s, 6d. to 10s. 

r ton. 

PeThe iron trade is not quite so brisk as it was, very few orders 
coming forward to take the place of those in course of being 
worked out, For the present, however, there is no lack of employ- 
ment, such anxiety as is felt being for the future. Values, if 
anything, are ruling a little easier. Delivered at Sheffield, hema- 
tites are now making as follows:—West Coast mixed numbers, 
60s. to 61s. 6d.; East Coast, 58s. 6d. to 593.; Lincolnshire, No, 3 
foundry, 45s. to 45s. 6d.; forge ditto, 433.; Derbyshire, No. 3 
foundry, 45s. 6d. to 46s.; forge ditte, 41s. to ‘Bs, 6d. ; , 
£5 17s, 6d. to £6 ; sheets, £7 to £7 10s. There is not much specu- 
lative business doing, in spite of stocks having been so materially 
reduced and shipping prospects being regarded asfavourable. The 
finished iron trade in almost all branches is most satisfactory, the 
district foundries and ironworks being quite fully employed. 
es establishments are reported busy, and the boiler 

ers have not been lacking work for months. Colliery 
specialities are again being ordered more freely both for Yorkshire 
and adjoining coalfields, 

The most of the rolling mills are running full time, and there is 
no complaint of lack of employment amongst any of them. They 
are chiefly engaged upon the finer grades of steel to be worked up 
into files, edge and other tools, and the general cutlery trades. 
There has rarely been a time when the steel industry was so fully 
engaged in all departments, In several of the standard edge tool 
houses, however, there is considerable complaint of the way the 
men are working. The manufacturers state that they cannot get 
their orders completed with anything like the despatch they 
require. When trade was depressed, and the men “on stint,” 
mo | declare they got more work out of them than they do now 
with orders coming in from all quarters. 

There has been rather a falling off in orders for railway and 
marine material, although most of the local establishments are 

retty well off for work as yet. The new lines coming in are much 
fighter than those now being completed. 

Scythes, sickles, and indeed all classes of light steel field and 
garden tools are in brisk demand. Several manufacturers report 
that the season’s sales have been sufficient to clear off their winter 
accumulations. Both the Scottish and English markets have ab- 
sorbed large quantities, and the Irish requirements have also been 
exceptionally heavy. Sheep shears are being actively called for, 
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In spades, forks, and similar field and garden implements, 
full time is being worked, part of the increased business — 
attributed to the extension of the small allotment scheme in rura 
districts. The shovel and spade industry, formerly a monopoly of 
the Black Country, has greatly increased in Sheffield of late years. 

In the silver and plating trades reports are somewhat conflict- 
ing. The larger houses are maialy well off, there being no end 
to the novelties, both in the silver and the cutlery industries, in 
the production of special goods for the Diamond Jubilee. The 
favourite form is in pen and pocket cutlery, with portrait of the 
Queen, and appropriate inscription. Several of the designs are 
exceedingly tasteful, and are having a large sale both on home 
and colonial account. The price of silver is again steadier, and it 
is hoped that bottom has at last been touched. 

The London ivory sales were very largely attended by Sheffield 
buyers last week, through the increasing interest taken in the 
supplies, Of the 1182 lots catalogued 750 were readily sold. All 
kinds went readily at an advance of £2to £3. A large supply of 
soft East Indian tooth were promptly disposed of, the large teeth 
going to the United States at an advance of £1 and £2 over last 
sale prices ; medium, small, and defective teeth fetching £2 to £4 
more. West Coast—largely used in the Sheffield trades—was £2 
to £4 higher. At the Antwerp sales, now proceeding, 654 tons 
are being offered. 

The Vienna Official Gazette announces that the Emperor of 
Austria-Hu has appointed Mr. V. E. J. Flach, of Sheffield, 
as Vice-Consul in Sheffield, in place of Mr. Frederick Bohler, 
resigned. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 

THERE has been a stronger feeling in some departments of the 
Scotch iron trade this week. In fact, this is no doubt the result 
of a natural reaction from the gradual decline which has been 
taking place in prices. The Glasgow pig iron market was closed 
on Monday, which was a Scotch bank holiday, and on the reopening 
of the market on Tuesday a marked advance occurred in prices, 
Brokers were in some cases looking for a further decline when the 
upward movement , and it is not yet by any means certain that 
lower figures may not be reached ere long. Sooteh pig iron warrants 
are relatively cheaper than hematite iron. Two years have passed 
since Scotch iron was so low as at present, and at that time hema- 
tite warrants were several shillings dearer than at present. The 
small shipments of Scotch iron would no doubt account for 
the difference in value, which is also no doubt sen y due to the 
active d d for hematite for steelmaking. The rise in prices 
early in the week was assisted by reports as to expected heavy 
shipments of iron from England to Italy and Russia. There can 
be no doubt that the statistical position of the trade is very favour- 
able. While the output of Pig iron has been well maintained, 
the stocks have been steadily decreasing, especially in the North 
of England, and it is reasonable to expect that from now till 
midsummer the demand will be comparatively brisk. 

While it is right that every consideration should be given to 
such to the fact above referred to, it may also be well to note that 
great pains are being taken in some quarters to force into promi- 
nence all items that would be likely to help an upward movement 
in prices. It is understood that the Bears have pretty well 
adjusted their accounts, so that unless a very substantial demand 
indeed should be experienced on the part of shippers and home 
consumers, it may be found very difficult to force prices to a 
higher level. 

Scotch warrants have sold from 433. 7d. to 43s, 114d. cash, and 
433, 104d. to 443, 2d. one month. Cleveland warrants, which were 
down at 38s. last week, have been done at 38s. 6d. for cash, and 
383. 84d. to 393, 2d. one month. The inquiry for this class of iron 
has been mainly for future delivery. On the other hand, there 
has been very little forward demand for Middlesbrough hematite, 
the cash price of which is about 483. Business has been done in 
Cumberland hematite at 47s. 14d. to 47s. 3d. cash, and up to 
47s. 6d. one month. 

The total output of pig iron in Scotland is unchanged, there 
being 81 furnaces in blast, compared with the same number at this 
time last year. Since last report, however, one furnace has been 
taken off hematite and placed on the manufacture of Eglinton pig 
iron. 

The prices of Scotch makers’ iron are stead 
Monkland, Nos. 1 are quoted f.o.b. at Glasgow, 44s. 9d.; Nos. 2, 
44s,; Carnbroe and Wishaw, Nos. 1, 45s.; Nos. 3, 44s. 3d.; Clyde, 
No. 1, 50s.; No.3, 47s.; Gartsherrie, No. 1, 51s.; No. 3, 47s. 6d.; 
Summerlee and Calder, Nos. 1, 51s.; Nos. 3, 48s.; Coltness, No. 1, 
5ls. 6d.; No. 3, 47s. 9d.; Glengarnock, at Ardrossan, No. 1, 
49s. 6d.; No. 3, 44s. 6d.; Eglinton, No. 1, 46s. 9d.; No. 3, 443, 9d.; 
Dalmellington, at Ayr, No. 1, 46s. 3d.; No. 3, 44s. 3d.; Shotts, at 
Leith, No. 1, 51s.; No. 3, 49s.; Carron, at Grangemouth, No. 1, 
5ls. 6d.; No. 3, 48s. 6d. 

The pig iron shipments from Scottish ports in the past week 
were small, being only 4225 tons, coastwise and foreign together, 
com with tons in the same week of last year. The arrivals 
of Middlesbrough pigs at Grang th were iderably smaller 
than in the preceding week. They were 8407 tons, or 236 tons less 
than in the corresponding week of 1896. 

The finished iron and steel departments are well supplied with 
orders, and it is understood that in the last few days inquiries have 
been somewhat more encouraging. 

Some good contracts have been placed in the shipbuilding trade, 
among them being orders for the gun casemates for the first-class 
cruisers now being built for the British Government, one at Fair- 
field, one at Clydebank, and a third in an Admiralty dockyard. 
The orders in question have gone to Messrs. William Beardmore 
and Co,,of Parkhead. Messrs. David Rowan and Sons, of Glasgow, 
are to supply engines—triple-ex ion—for a steamer of 6000 tons 
to be built by Messrs. William Hamilton and Co., Port Glasgow, 
for the East Asiatic Company, of Copenhagen. Among other 
contracts are two steamers of 5000 tons each to be built by Messrs. 
Russell and Co., and one of 1200 tons by Messrs. Carmichael, 
M‘Lean, and Co., of Greenock. 

There is little alteration in the coal trade. The week’s ship- 
ments are 10,000 tons less than in the preceeding week, and 
24,000 tons below those of the corresponding week of last year ; but 
the inland business is well maintained, and it is expected that the 
clearances at the ports in succeeding weeks will show an improve- 
ment, especially as the navigation is now open to St. Petersburg. 
Coal prices are without material alteration, 
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WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE steam coal trade during the past week showed a good deal 
of vitality, big steamers and large cargoes were in evidence at 
Cardiff, and the week’s total amounted to over 350,000 tons, 
Newport, Mon., also figured well, shipping 76,006 tons foreign, and 
17,106 tons coastwise. Similar good work must be recorded of 
Swansea, its coal exports having almost touched 40,000 tons. Busy 
trade was done in anthracite for Germany, ports in the Baltic, and 
for San Francisco, clearances for the last-named totalling 10,000 
tons. I note that several large vessels have arrived to load for 
Pacific ports. Amongst these is the Royal Forth, of Leith. 

In the Cardiff district the leading feature has been a fair 
demand for best steam and for ds, but al d inquiry for 





dry coals, 

As for house coal, the demand has slackened sensibly, and fora 
few days the prevalence of sultry weather told strongly. Should 
the warmer weather set in, the down glide must increase, with 
corresponding drop in prices. The latest prices on ‘Change 
Cardiff, are as follows :—Best steam coal, 10s. 9d. to 11s., deman 


good ; seconds, moderate inquiry, 9s, 6d, to 10s. 3; dry, easier, 9s, 








to 93, 3d.; special smalls, 6s, to 6s. 3d.; best, 5s, 9d.; seconds 
and other inferior sorts, 53, to 53. 34. Best house coal, 
10s. 6d.; No. 3 Rhondda, lls, to lls, 3d.; brush, 93, 6d. to 
9s. 94.; small, 83, 3d. to 83. 6d. No. 2 Rhondda, 83. to 8s, 3d.; 
through, 63. 94., small, 53, to 53, 3d. Swansea prices :—Anthra- 
cite, lls, to 11s, 6d.; second quality, 93. 6d. to 10s.; ordinary, 
8s. 31. to 83. 93.; culm, 33, 9d. to 4%, Steam coals: 93. to 103.; 
seconds, 8s. 6d. to 93, 34.; bunkers, according to quality, 73. 94. 
to 83.; small, 4s. 6d. to 53. House coals: No. 3, Rhondda, 10:, 
to 102. 64.; through, 8s, 64. to 93.; small, 7s. to 7s, 61, No, 2 
Rhondda, 8s. 6d. to 93.; through, 6:, to 7s.; small, 5s, to 53, 9d, 
Patent fuel, 103. to 10s. 3d. Cardiff prices: 9s. 94. to 103. 6d. 
Swansea exports of this article last week was 5670 tons. 

The battle of the Railway Bills—Taff Vale, Bute Docks, Windsor, 
Barry—was opened on Tuesday before the Lords Committee by the 
Barry Railway, in respect of the new line proposed from Cogan to 
Card:ff. The clauses dealing with running powers over the 
Rhymney system were withdrawn. The chief evidence was given 
by Mr. Richard Evans, general manager of the Barry, who 
described the crowded state of existing lines, and gave a forecast 
of large probable increase when the deep-water entrance to the 
Barry Docks was completed. The case is proceeding. The Bute 
Docks locus standi is granted. I am glad to see that the Cambrian 
railways are opening the season vigorously. A new and improved 
service of trains is now runuing between Oswestry, Wrexham, 
Ellesmere, Crewe, Liverpool, Manchester, and other parts of the 
country. A capital service of express trains has been initiated on 
Fridays and Saturdays from Welshpool to Aberyswith and 
Barmouth. This will admirably serve holiday visitors from Birming- 
ham, Liverpool, London, and the North. 

I note that there is a revival of the scheme to put on a steam- 
ship line between New York and Milford. Mr. C. E, Newbon 
proposes the outlay of £70,000 for the purchase and extension of 
a pier, and certain foreshore requirements, in order to attract the 
Transatlantic line. Some of his colleagues doubt whether the 
revenue from passengers and cargo would pay the interest on 
outlay, but the prime mover is sanguine, and has succeeded in 
obtaining a proposal from Messrs. Drake, Browne and Co., of 
Chicago and London. When matters have advanced a step | shall 
notice the movement again. Its business-like character is pro- 
mising if the Milford Docks Company and the great Chicago firm 
meet one another with spirit. It has, unfortunately, always been 
the irony of circumstances to put the grand haven of Milford in the 
future tense. From the time of its eulogy by Shakespears little 
has been done. A quarter of a century ago‘ the ny sagged 
magistrate of Swansea treated upon the capacities of the place 
very ably, and line after line of steamers has been since projected, 
without practical result. Now there really appears a fair prospect 
of something. 

A new steamer for Evan Thomas, Radcliffe, and Co., of Cardiff, 
was successfully launched this week by Ropner and Co., of Stockton- 
on-Tees, A duplicate steamer for the same Cardiff firm is also on 
the stocks. The name of the steamer is the Windsor, and dimen- 
sions are as follows: Length over all, 346ft. 6in.; breadth, 45ft. 6in. ; 
depth moulded, 26ft. 3in. She is built on the new ‘‘ trunk” 
system, will be fitted with the latest appliances, and her carrying 
capacity will be about 6000 tons on a light draught. The Barry 
Graving Dock Directorate meeting was held this week, and an 
interim dividend, equal to 10 per cent. for the past six months, was 
declared, 

Oa ’Change, Swansea, this week, it was intimated that fully 
1000 tons of American bars have now been imported, and are 
being worked up in the Swansea district. A good authority com- 
menting on this, wonders how it can be done at a profit. The 
carriage and freight across the Atlantic, and delivery into the 
Swansea works, will aggregate, he stated, about 26s. per ton, leav- 
ing the bar makers about 56s. per ton into trucks at their works, 
which is only the equivalent of the price of pig iron on this side. 

Mid-week Swansea pig-iron remained unchanged. Stocks were 
reported as decreasing, and some recovery of oe is expected. 
All the finished iron and steel works continue to be fully employed. 
Prices are as follows:—Pig iron, Glasgow warrants, 433. 7d. 
to 43s. 84d.; Middlesbrough No. 3, 38s, 6d.; hematite, 47s. 104d.; 
Welsh bars, £5 17s. 6d. to £6; sheet iron, £6 5s. to £6 10s.; sheet 
steel, £6 10s. to £6 12s. 6d.; steel rails, heavy, £4 10s. to 
£4 12s. 6d.; light, £5 7s. 6d. to £5 12s. 6d. Bessemer steel : 
Bars, £4 5s.; Siemens, £4 7s. 6d. Tin-plates, makers’ quotation : 
Bessemer cokes, 93. 74d. to 9s. 9d.; Siemens coke finish, 9s. 9d. to 
10s.; ternes, double, 28 by 20c., 183. 6d., 193., to 193. 6d.; best 
charcoal, 12s, to 12s. 6d.; wasters, 6d. to 1s. less. Block tin, 
£59 13s, 9d. to £59 15s. Iron ores: Tafna, 14s.; Rubio, 15s. 

The associated industries are brisk. Coke is in good demand at 
last app Pitwood slightly easier, French wood offering at 
15s. 3d., ex-ship. 


Preparations for the despatch of another | consignment of 
steel rails to India, from the works on the hills are progressing, 
and most of the leading establishments are busy. An average 
make of steel bars at the Briton Ferry and Albion steelworks is 
reported, and a satisfactory output of pig iron at Briton Ferry. 
A good make of tin-plate is reported from the Swansea works of 
late, though prospects continue dull. Itis now decided that there 
shall be a stop week in June. On Saturday notices were handed 
in at nearly the whole of the tin-plate works for that purpose, so 
as to reduce stocks, It appears that during the past month forty 
tin-plate mills have ceased operations, owing to the fact that 
makers failed to secure orders at remunerative prices, and this has 
been the determining fact with the Association of the Tin-platers’ 
Union to bring about a stop week. The notices handed in will 
cause the stoppage of 278 mills, the make of which represents in 
one week the whole of the stock now in sheds at the different ports 
in the country. 

The notices posted up at the Morriston Tin-plate Works, except- 
ing the Upper Forest, matured on Saturday ; but I am glad to 
note, that the works resumed operations as if no notice had been 
issued. Preparations continue for putting the Worcester Works in 

‘ood condition. Cwmbwrla started on day contracts this week. 
tt Foxhole only three of the five mills are going. 

Shipment of tin-plates last week totalled 48,824 boxes ; received 
from works, 66,259 boxes. Stocks at present consist of 171,577 
boxes, compared with 154,138 boxes this day week. It is expected 
that next week will show a large shipment ; steamers are loading 
for China, Japan, Dantzic Russia, and a number of others coming 
into berth. 

Well-wishers for the maintenance of the tin-plate trade, notwith- 
standing depressing news from America suggestive of the loss of 
the greater part of that trade, enjoin harmonious working between 
manufacturers and operatives, and reduction of cost, as a correc- 
tive. An improvement in this respect is certainly visible, 

The control of the coal output has again been brought to the 
front by Mr. D. A. Thomas at Merthyr, and Mr. Rawlinson, 
miners’ agent, Forest of Dean, at Abertillery. From statements 
made at both meetings it would appear that some of the leading 
coalowners are holding back, and it was considered y that 
the working colliers should take active part, and prompt their 
action. Mr. Thomas stated that colliers should now be havin 
15 to 20 per cent. more wages than at present, and he wana 
them to force the hands of the — to bring this about. At 
the Abertillery meeting, it was stated by Mr. Brace that the coal 
produced in South Wales and Monmouthshire was of such value 
that it ought never to be sold for less than 10s, 6d. per ton. 











NOTES FROM GERMANY, 
(From our own Oorrespondent.) 


THE iron and steel industries remain, on the whole, fairly well 
employed ; some branches are, perhaps, less firm than in previous 
weeks, and there is only a very small t of speculative 
business done, but the majority of the works are kept going regu- 
larly on orders of former an 








In the Silesian iron trade some slackening off in demang 
been perceptible during the past week, and although makers } 
sufficient orders in hand to keep their concerns on full lb 
those who are inclined to take a pessimistic view of things 
to fear that the present year will, after all, turn out far legs Satis 
factory for the iron industry than was at first anticipated, The 
new business coming forward is but of small weight. , 

There is nothing new to report in reference to the Austro.}] 
garian iron and steel market. A normal business is transacted i, 
pig iron, supplies in American crude iron having been less ho 
than before. Manufacturersof structural iron have good pros 
and the rail works and tube mills are likewise in a favourable con. 
dition, being well supplied with orders, and there is more wor, 
pending. Plates, on the other hand, and sheets remain weak] 
called for. Present quotations for raw and manufactured iron mu 
as under :— 

Common forge pig, 45°50 to 47 fl.; grey ditto, 47 to 514. 
Bessemer, 48 to 52 fl.; ingots, 76 to 80 fl.; bars, 117-50 to 122-50 4°: 
steel plates, 142°50 to 165 il.; heavy plates, for boiler making 
purposes, 180 fl.; tank plates, 135 fl.; galvanised sheets, 210 : 
265 fl ; girders, 111 to 125 fl; all per ton. Tin sheets still stang 
on 26 tl. per box, 

The Servian iron business has been pretty lively for some weeks 
past, local demand being very animated, as is generally the case 
at this time of the year, iron for structural purposes being naturally 
in very good call. Fifty wagons bars, sectional iron, and hoops 
were imported from Germany, thirty wagons ditto from H 
ten wagons iron of various descriptions from Corinthia, onl five 
wagons steel from Styria, 

French iron producers are as a rule fully occupied, and realise 
good quotations. In Paris the business in girders and merchant 
iron has further improved, but the present prices of 175f, anq 
185f. p.t. do not leave much profit, and dealers have to be content 
with 1:50f. to 2f.; attempts to raise the market havo repeatedly 
been made, but without success. All sorts of scrap iron are jn 
vigorous request, 

The iron and steel trades in Belgium continue to show much 
animation ; en inland demand has been very lively, while 
export orders have been less numerous than before. 

The Belgian coal market is likewise favourably situated. 

According to the Annales des Mines de Belgique output of coal in 
1895 amounted to 20,457,604 t., worth 1934 million francs ; 1934 
men were employed, 1854 more than in the — year. Since 
1892, when the Miners’ Protection Bill of ember 13th, 1889 
came into force, the number of women and girls working under. 

‘ound has decreased nearly two-thirds, while the number of boys, 
ess than sixteen years old and working underground, decreased 
almost one-third. The lowest age for girls employed in the mining 
industry was seventeen years in 1895, but in the following year it 
was raised on eighteen years. The total amount of wages paid 
was 112,743,800 francs, average pay per head per annum being 
ng seven francs more than in 1894, and 91 francs more than 
in 1863. 

Trade on the Rhenish- Westphalian iron market continues steady ; 
only few large orders have been secured lately, and that is rather 
disappointing, but there is considerable strength and firmness 
noticeable in most branches, and prices are good generally, though 
there is still room for improvement. Steelmakers are doing a very 
active trade both in blooms and ingots, and in rails, 

At a colliery near Saarbriicken an explosion has recently 
occurred, killing three men, while two others were seriously 
injured. 

The manufacture of arms undoubtedly belongs to those branches 
of the German industries which have, during the last year, been 
steadily improving. The value of arms exported in 1894 amounted 
to 7 ‘6 million marks ; in 1895 it rose on 25°5 million marks ; and 
in 1896 it was 26°5 million marks. In 1895 exports in arms to 
Turkey, Brazil, Chili, and Mexico shows a considerable increase 
against 1894; while for 1896 a standstill is noticeable. The 
= arms factories are at present well supplied with foreign 
orders. 

All the hands—1200—of the Stabilimento Tecnico Triestino have 
come out on strike, their demand being nine hours work and a 
20 per cent. advance in wages. The managers did not comply with 
this request, stating that it would add ,COOfl. annually to their 
bill of costs, while the yearly net gain amounted to 75,000f1. only. 
But they expressed a willingness to reduce the working hours in 
summer from eleven on ten hours per day. The men, however, 
did not accept this 7 pe and negotiations have been broken off 
between employers and men, 


time, 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 28th. 
THE railroad earnings for March and February show a slight in- 
crease, but this does not affect the business situation. Gold 
exports are looked for because of Japanese requirements. Our 
silver exports foot up one million dollars per week in round figures. 
There is very little ch in tho iron trade. In fact, large buyers 
have been holding off . several weeks, awaiting a general re- 
duction in prices. The shadings that have been made during the 
t two weeks show that prices have about reached rock bottom. 
illets are selling at 1450 dollars at Pittsburgh. Very few large 
contracts are on the market. Steel rails are held nominally at 
19 dollars at Pitts h. Large lots of rods are selling. Uoke pro- 
duction last week in Connellsville region was 105,000 tons, 40 per 
cent. capacity idle, Trade generally is exceedingly quiet, and 
rices in consequence are weak. Reports from all steel centres 
indicate that large purchases may be made almost any time. A 
decision on the tariff question would produce instantaneous action. 
Prices for coke tin have been fixed for the season at a fair margin 
to manufacturers, Cast pipe orders are in sight for May. Track 
material will be contracted for in e quanties during that montb. 
The present low level of prices may be abruptly terminated by the 
action of the larger iron and steel consumers, but any advance 
made will do very little good, as sales will be made at prices now 
current. Bar iron is low and weak. Building operations are beirg 
entered upon in the cities, and large shipments of material will soon 
in 


e stock of gold in this country is now larger than it bas been 
at any time for fifteen years, and a strong pressure is being brought 
to bear on the Government to take such measures as will enable it 
to control its gold reserves. This and the currency question in 
general will be the next subjects to which Congress will give atten- 
tion. The Treasury has 155,252,753 dollars, and the New York 
banks have 80,000,000 dollars. A vigorous effort is being made to 
allow pooling of traffic by the railroads, Railroad earnings con- 
tinue about the same. New York bank — increased 
6,000,000 dollars last week. Such factsas these indicate a prepara- 
tion for greater commercial and industrial activity. The iron atd 
steel trades are gaining in strength slowly though prices are 
weakening, and new a are not being prosecuted with the 
zeal that we have so confidently anticipated. ae indication 
is that there will be a quick consideration of the Tariff Bill and its 
prompt e in a form that will be acceptable to the great 
industrial interests concerned. New railroad enterprises are 
coming up, and a + deal of engineering work, besides lake boat 
building, is in sig t. The incentive to take the initiative is still 
lacking.. Meanwhile prices of furnace and mill products have de- 
clined, while food products have improved. A movement is now 
taking shape similar somewhat to that which resulted in the 
building up of the tinplate industry, viz., the building up of the 
beet sugar industry, and keep the hundred million dollars w® 
send away annually, Uncle Sam is fetting a dreadfully economic 
spell on him, The s beet industry is expanding rapidly. 

actories are being t, and capital takes kindly to the ides, 
because of the wide margins now to be made, 
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THE PATENT JOURNAL. 
dndensed from “The Ilustrated Ofleial Journal of 


Application for Letters Patent, 


*#.* When inventions have been ‘‘ communicated " the 
*yame and address of the communicating party are 
printed in italics 
2ist April, 1897, 


73. Larues, J. Moll, Brussels. 
peony nips od J. Puch, Brussels. 
9975, UMBRELLA Frames, J. E. Coleby, J. E. Lloyd, 
“and G. E. Smith, London. 
9976, GUARDS for Printine Macuiyes, 8. Bulford, Bir- 
ham. 
ot Fonacco Pires, EB. C. Martin, London. 
9978. Matou-Box, F. C. Weber, London. 
979. RemovING Viscous Sus3tances, G. A. Siegel, 


on. 

0 gaUTTLE-CHANGING Mecuaniso, W. P. Thompson. 
“_4B, Claviez, Germany.) 
9981. MARKET STALLS, W. P. Thompson.—(#. End, 

atria. 
ae, H. G. Tippet and J. Hewitt, Liverpool. 
9983, UTILISING TIDAL Power, W. J. Roberts and 
“J, R. Jones, Liverpool. 
ggs4. Exvetors, G. Bruna, Liverpool. 
ggg5. CvcLe Gear Cases, R. W. Smith, Birmingham. 
9986. INKING MECHANISM of Printina Presses, J. 

McCallum, London. 

9987, PNEUMATIC TIRES, C. H. Guest, London. 
9988, Rotary Cutters, C. M. Johnson, London. 
9989. Keerinc Gun BaRRELs Coot, W. H. FitzGerald, 


mdaon. 

on Hanpves for Cyctes M. C, lawson, London. 

9991. Recerracies for Siops, A. G. Inglis, London. 

9992. Putverisine Ores, T. Mills, London. 

9993, AppaRATUS for ApDvERTISING, L. H. Walter, 
London. 

9994. Domtnogs, H. J. Haddan.—(R. Law, Switzerland.) 

9995. STRAINING Paper Pup, J. Smith, London. 

9996, OBTAINING THORIUM-OXIDE, &c., W. Buddeus, 
London. 

9997. ADDING UP in CASH-CONTROLLING AppaRaTus, A. 
Franke, London. 

9998. Inon for Ironinc Sitk Hats, B. Balassa, 
London. 

9999, SOLE-LEVELLING Macuines, H. H. Lake.—(Z. (. 
Judd and H. B. Cilley, United States.) 

10,000. CLutcnes, L. Mégy, London. 

10,001. Tapes, K. Abel, London. 

10,002. Cvctes, T. D. Dundas and G. Senior, jun., 
London. 

10,003. Cycies, T. D. Dundas and G. Senior, jun., 


pdon. 
10,004 Brake for Bicycies, J. A. K. Goldthorpe, 


ndaon. 
10,005. Gas Motors, A. Fritscher and A. R. Houdry, 
London. 
10,005. BRAKES for YeLocipepgs, A. T. Collier, London. 
10,007. ProvectiLes, J. H. Carpenter, London. 
10,008. Supports for Bicycies, W. R. Edwards, London. 
10,009, Suoes for Horses, F. A. Poupard, London. 
10,010, SiaNALLING on RaiLways, C. W. H. Penwarden, 
London. 
10,011. Bats, E. Sefton, London. 
10,012. Hotpino ARTICLES, J. Strang, London. 
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10,013. HaNDLEs for Teapots, J. Meeson, Sheffield. 

10,014. Boor Trezs, W. Gembiteki, Cheetham. 

10,015. Lame Bracket for Bicycies, J. M. Brown, 
British Columbia. 

35. PorTaBLE Writinc Desks, F. R. Brauer, 
London. 

10,017. Avromatic Cigar Pipe, H. H. Bissell and W. 
Steane, Leamington Spa. 

Brakes for Cycies, J. E. H. Colclough, 
London. 

10,019. ELecrric Arc Lamp, J. M. Burnett, London. 

10,020. Stanps for Cycies, F. Hough, Southport. 

— Pivorep Wixpow SasHes, J. Makinson, Liver- 


pool, 

10,022. Gas Stoves, G. Wallace, Newcastle-on-Tyne. 

10,023. AppLianceE for CLEANING Winpows, C. Lees, 
Glasgow. 

10,024. Pumps, W. G. Heys.—(J. Klein, Germany.) 

10,025, Apparatus for Coo.inc Liquips, J. Klein, 
Manchester. 

10,026, ExurpiTinc Pictures, L. E. Wade and R. J. 
Horsfall, Halifax. 

10,027. Fotpivc Frame for Bicycues, C. D. Williams, 
Bristol. 

10,028, Propucine OpricaL Itusion, W. G. Griffith, 

ngham. 
029. Sarety Mera, Linino for Baas, C. J. D. 
Adams, Eastbourne. 

10,080. Preventixe the Burstina of Pipss, J. E. 
Brindley, Hanley. 

10,031. Brake, W. Lees and F. C. Bishop, Wolver- 
hampton. 

10,082, TRAVELLING Trunks, J. Pullein, Barnsley. 

10,083. RecuLarine Air to Furnaces, J. Dickson and 
W. Nicholson, Sheffield. 

10,034. StRENGTHENING Loops for Brace Enps, W. 
Evans, Birmingham. 

10,035. ADJUSTABLE SPANNER, W. Evans, Birmingham. 

10,086. Drivine Cuarns, H. and C. Mills, Birmingham. 

10,037. Drivine Gear of Bicycues, T. B. Sharp, Bir- 
mingham. 

10,088. Gas Ligutina for Cycies, F. H. Smith, 
Glasgow. 

10,039. VioLin Strines, W. Stainer, London. 

10,040. Courtine for E.ectric WirE Conpuits, G. C. 
Marks.—(J. P. Coghlin, United States.) 

10,041. TRIBENZOYL-GALLIC AcID, Landshoff and 
Meyer, London. 

10,042, Drivinc Mecuanism, T. W. Nayler, London. 

10,043. PoWER-PROPELLED VEHICLES, F. W. Lanchester, 


ndon, 
10,044. Joinrep Suarr Couriines, F. W. Lanchester, 


ndon,. 

10,045. Pyeumatic Tire for Venicies, W. H. Hall, 
London. 

10,046. Guarp for Suurties, K. Fulton, Tanneley. 

“. Bicycte HanpLe Bars, J. W. Roxburgh, 

ndon. 

10,048. Brakes and Foor-rests for Brcycies, R. Hoff- 
meister, British Columbia. 

10,049. Ciips for Ort-HOLEs of Cycugs, C. H. E. Allen, 


ndon, 
10,050. Inpicatine the Course of a Suir, J. C. Dodd, 


mdon. 

10,051. Hotpers for INCANDESCENT ELECTRIC Lamps, 
L, Masson, London. 

10,052, ALarm Bexxs, J. 8. Pickford, London. 

10,058. Compounp MULTIPLEX Kaerwoscorr, W. 
Reeves, London. 

10,054, StetHescore and PLEximETER, J. B. Gabo, 
Morriston. 

10,055. Watcu-cases, H. H. Lake.—(Schoop and Reuche, 
Switzerland. 

10,056. Ratt Bonps for Exectric Raiways, W. B. 
Cleveland, London. 

. _Buscrnso PenpvuL_um Inpicators, F. Jones, 

n. 

waess. Brakes for Ventcies, F. Hughes, London. 

—— Evevator, T. Stewart, London. 

ny Umpre.ias, E. Hugendubel, London. 

HY 1. Movin a Hanp Pointer, J. G. Dixon, London. 

pn —— we J. G. Dixon, London. 
pong AND, M. Greenberg and J. Taylor, 

10,064. SoLDERING Iron, T, M. Cox-Walker and 8. T. 

10 ulson, London. 

; mo Ripine Breecuss, G. B. Winter, London. 

10 Cyciive Sxirts, H. Stechelbach, London. 

nn’ ae rm, R. Hoppe, London. ‘ 
yer +1 ARNESS SADDLE TREE BACKBAND BRIDGES, J. 
and B, Beebee, London. : 





10,069. Drivinec Mrcuanism, T. Coulthard, J. M. 
Toulmin, T. Coulthard, jun., and A. Michel, London. 

10,070. Borers, J. O. O'Brien. —(La Compagnie 
Générale des Automobiles, France.) 

10,071. PLank Fioors, O. Kahnt, London. 

10,072. Trimmina, L. Lob, Liverpool. 

10,078. Bepsreaps, A. T. and P. C. Standring, Bir- 
mingham. 

10,074. Saurrie Guarps, J. Harrison, F. Holland, and 

. Hoyle, Manchester. 

10,075. Wasnina Macuinzs, F, A. Schmidt, London. 

10,076. Srockincs, A. P. Wright, London. 

10,077. Textite Fasaics, T, Zimmermann, London. 

10,078. Puriryina Bay Savt, A. MacNab.—(W. J. 
Hadden, India. 

10.079. Grain Evevartors, E. Blanchard, London. 

10,080. Drivine Gear, R. R. Symon and H. A. House, 
jun., London. 

10,081. Srzeam Enoines, R. R. Symon and H. A. 
House, jun., London. 

10,082. Inpicator for BREECH-LOADING FiRE-ARMs, A. 
Francotte and Co , London. 

10.083. Przumatic TirEs, B. Cohen, London. 

10,034. Sortinc Lerrers, E. F. B. Bourne, London. 

10,085, Ececrric Arc Lamps, F. P. Liesegang, London. 

10,086. ELecrric Harr Drier, H. Ftitterer, London. 

10,087. Compinep Matcu-Box, C. Mitchell, London. 

10,088. Sza-cornc Vessets, T. L. Livingston and J. 
Sanderson, London. 

10,089. Hurricane Lanterns, J. H. Stone, London. 

10,090. CoLLapsi BLE Lirgpoats, W. Gowan, London. 

10,091. Tites, W. Hewitt, London. 

10,092. NON-REFILLABLE Borries, J. W. McDougall, 
London. 

10,093. Borries and Sroprers, J. W. McDougall, 
London. 

10,094. Bit Hoox, G. C. Marks.—(B. Robergel, France.) 

10,095. Rorary Motors, C. Dubois, London. 

10,096. Supportinc Veuicues, A. J. Morison and The 
Esmond Cycle Saddle Company, Ltd., London. 

10,097. INTERNAL ComBusTION Enaines, C. E. Henriod, 
London. 

10,098. Puares, M. Levy, London. 

10,099. Catcues, C. Fischer, London. 

10,100. Harr Pins, 8. R. Stuttaford.—(J. Kisch, Cape 
Colony.) 

10,101. Bicycie Supports, F. Steuber, London. 

ee for CLeantnc Bore Ho gs, F. Volpert, 

ondon. 

10,103. Propuction of ACETYLENE Gas, J. M. M. Rosen- 
berg, London. 

10,104. Pacinos, J. 8. D. Shanks and R. Kelly, jun., 
Belfast. 

10,105. HorsesHoz Pap, L. Spencer, Manningham, 
Yorkshire. 

10,106. Tox Cups, B. Morgenthau, Chicago, U.S.A. 
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10,107. Feeper, A. Turner, F. M. Prockter, and H. F. 
Clough, Southport. 

10,108. SicnaL, H. Clark, Birmingham. 

10,109. Securrnc Caps to CLARioneTs, C. 
Walsall. 

10,110. Vatves, G. Oulton, Liverpool. 

10,111. Burners, T. W. Fletcher and Fletcher, Russell, 
and Co., Ltd., Manchester. 

10,112. Foon, F. Lewis, Cardiff. 

10,113. Fastenines for Corsets, C. H. Barton, Man- 


Long, 


chester. 

10,114. SHarine Buinp Rouiers, J. Robertshaw, Man- 
chester. 

10,115. Pennoirpers, R. Hawkins and A. Dorst, 


London. 

10,116. Tripop Stanp, W. Taylor, Edinburgh. 

10,117. SHuTTLe-ovARD, J. H. Duckworth, Blackburn. 

10,118. Treatment of Go.ip-zixc Siimes, A. James, 
Glasgow. 

Sizinc Yarns, M. Bury and G. Rushton, 
Darwen, Lancs. 

10,120. Switcues, C. B. Crawshaw and C. W. Hill, 
Dewsbury. 

10,121. Swircnes, C. B. Crawshaw and C. W. Gill, 
Dewsbury. 

10,122. KNiTTING-NEEDLE Ho.per, A. W. Cashin, Bir- 


10,128. CuirpreR Book Protectors, F. Roden, Bir- 
mingham. 

10,124. Cycte Speep Inpicator, W. H. Bidlake, Bir- 
mingham. 


10,125. Beiis, P. Gould, Glasgow. 
10,126. ImprecnatTion of Hat-sopies, P. Hart, near 
Manchester. 
10,127. Trres, J. J. Warry, Liverpool. 
10,128. Weavine, J. G. Barnes, Manchester. 
—_ Tires, J. Liddle.—(2R. Faas and P. Reder, United 
tates. 
10,130. Szx-saws, H. A. Heyden, Wolverhampton. 
10,131. Preumatic Cycie Hus, G. T. Appleby, Kings- 
ton-upon-Hull. 
10,132. Vatves, W. Brookes, Manchester. 
10,183. Screw Press, H. J. and A. Phillips, London. 
— Brakes, R. Priest and W. Morrall, Birming- 
am. 
10,135. ApsusTABLE HANDLE-BaR, J. T. W. Allen, 
Dublin. 


‘u le 
10,136. Gas Burners, W. Hutchinson, Low Fell, near 
Gateshead. 
10,187. Jormst for Meratuic Tupes, H. A. O'Neil, 
ublin, 
10,138. Apsustinc Waeets, T. Barnfather and C. 
Kiibler, Dublin. 
—— Preservino Meat, &c., R. and J. H. Innes, 
ull. 


10,140. SHuTTLE-GUARD for Looms, W. Wilson, Man- 
chester. 
10,141. Bicycte Inner TuBe Cover, W. H. Hall, 
mdon. 
10,142. Pistois, L. Reblé, London. 
=, Coc-wHEEL P.ianinc Macuine, F. Regner, 
on. 
10,144. Firterrinc Devices, H. J. and W. T. Murney, 
London. 
10,145. REPRODUCING Piastic Works, C. C. Schirm and 
O. Lessing, London. 
10,146. Vatve, A. E. Attack, Romford. 
— Wixpvow Sasn Fasteners, T. C. Holford, 
mdon. 
10,148. Dousiinc and Spoo.tinc Macaung, L. Schild- 
knecht, London. 
10,149. Stoves, F. Marienfeldt, London. 
10,150. Spanners, C. Bauer, London. 
10,151. Ciosinc Jars, F. Joynson and W. Harrison, 
London. 
10,152. Crcies, &c., 8S. G. Mason and R. F. Goyne, 
London. 
— Means for Capsu.inc Borties, D. Paterson, 
maon, 
10,154. PLovens, J. B. Durrant, London. 
10,155. Soras, C. Pritchett, London. 
10,156. Drivine CHarns for Sprocket WHEELS, E. A. 
Parker, London. 
10,157. PREvENTION of CHILD Faine, R. E. Murphy, 
ondon. 
10,158. Borrues, Sir W. Vavasour, London. 
10,159. SeLr-actine Mugs, W. T. Watts and W. Storrs, 
Manchester. 


10,160. Cost-inpicaTinc Apparatus, A. Smith, 
London. 
10,161. Arracnine Bows of Watcugs, F. J. Smith, 


ndon. 
10,162. Type-composinc Framezs, A. Mutterer, London. 
10,168. Drivina Gear for Crocus, F. A. O. Miiller, 

London. 
10,164. Lirtine and Cooiine Liquips, H. Kohl, 


London. 

10,165. Jornts fbr Rartway Rais, R. Price- Williams, 
London. 

10,166. Pumps, R. J. Hickton, London. 

10,167. APPLIANCE for Strarninc Ropss, 8. Lawrence, 


mdon. 
10,168. Lona Distance; TELEPHONING, I. Giuliani, 
London. 





10,169. Lockine Cycies, 8. Cohen and P. Oesterman, 
London. 

10,170. CasH-conTROLLING Apparatus, A. Franke, 
London. 


10,171. Toy, 8. W. Richard, London. 

10,172. ApyustTine the Wurexs of Cycizs, EH. Burchell, 
London. 

10,173. Recovertne Gotp, C. P. Shrewsbury, London. 

10,174. Urinisation of O11 Enoines, &c., W. Smith, 
London. 

10,175. Transmirrinc Morion at VARIABLE SPEEDs, 
W. Smith, London. 

10,176. TrrEs, F. Foulston, Birmingham. 

10,177. Jomstinc Parts of Cycizs, E. Phillips, Bir- 
mingham. 

10,17. Tires, R. E. Parsons, Birmingham: 

ay or SELF-aDJUsTING Cricket Stumps, J. Roberts, 

ondon, 

10,180. Preparation of Mean, M. van Look, London. 

10,181. Rartway Suxeresrs, M. van Look, London. 

10 182. Frre-piaces, A. Habershon, London. 

10,183. ALDEHYDO-BENzOIC Acip, G. B. Ellis.—(La 
Société Chimique des Usines du Rhéne anciennement 
G. P. Monnet et Cartier, France.) 

10,184. DispLayinc SHow Carps, W. J. Gould, London. 

10,185. CinpEr Sirrers, E. P. Uglow, London. 

10,186. GENERATING ACETYLENE Gas, D. C. Morency, 
London. 

10,187. Currinc orr Gas Suppty, J. H. Sheldrake and 
J. Tourtel, London. 

ee Swe Vans for Convzyine Cycuzs, T. Walker, 

mdon. 

. Tuse AtrachmeEnts, V. Lorenc, London. 

. Dressinc FeaTHers, H. M. rs, London. 

. CALCULATING MacutneE, J. Mewburn, London. 

. Nut Locks, O. I. Davis, London. 

. Stove Atracuments, H. R. Barnard, London. 

. Gas Suave Atracuments, C. Julier, London. 

10,195. Cyvcte Supports, M. H. Mason, London. 

10,196. Packine Bananas for Transport, E. H. For- 
wood, London. 

10,197. ELecrricaL Contact Brusues, L. Boudreaux, 


mdon. 

10,198. Brock CaLenpar, W. P. Thompson.—(W. 
Reihlen, Germany.) 

10,199. AcreTYLENE Gas, W. P. 
Deutsche Acetylengas-Gesellschaft 
Haftung, Germany.) 

10,200. Hotpine Kyitrers’ Spoois, W. P. Thompson. 

‘A. L. Perot, United States.) 

. Boxes, C. Forge and W. H. Norris, London. 

. CONDENSERS, C. Humfrey, Liverpool. 

. Pries, F. Hennebique, Live: 1. 

. NAVIGABLE VEssELs, H. F. ips, London. 

. Tires, J. G. Stidder, London. 

. Harvesters, G. K. Askin, London. 

. Gate Fastenina, G. K. Askin, London. 


Thompson. — (The 
mit beschrinkter 
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10,208. Brack Pigment Cotours, 8. Pitt.—(L. Cassella 
and Co., Germany.) 
10,209. Comprnation Work-BOx, O. H. Robins, London. 
10,210. INTERNAL ComMBUSTION ENGINES, A. G. Melhuish, 


London. 

10,211. InrLaToR Carrier for Cycites, W. MacN. 
Geddes, Manchester. 

10,212, CLOTHES - WASHING Macuines, A. Barrett, 
Leicester. 


10,218. Cotourep Ca.ico Patterns, E. Bentz, Man- 
chester. 

10,214. CycLE WHEEL Guarps, M. A. C.EM. Cochrane, 
Glasgow. 


gow. 

10,215. CycLe Hanpues, J. and J. 8. Law, Glasgow. 

10,216. SaHrrt Currs, E. Dodd, London. 

10,217. New Form of ADVERTISEMENT, J. Cocks, 
Plymouth. 

10,218. Doc Muzzxes, C. Green, Liverpool. 

10,219. Tix for Coverine Steam Bor.ers, J. Morton, 
Halifax. 

10 220. Re.easinc “Inxinc” Rowers, J. Petch, 
Blackburn. 

10,221. HypRravuLic 
Whimster, Glasgow. 

10,222. CoLLapsisLe Hammock Supports, B. Wohlge- 
muth, Glasgow. 

10,223. Pneumatic Tire, J. E. Clarkson, London. 

10,224. Cycues, J. Darling, Glasgow. 

10,225. Motors, H. Wilcke, Liverpool. 

10,226. IncanpEscentT Gas Lamps, R. Crowe and H. 
Tee, Liverpool. 

10,227. Tez Squares for Drawina, A. Porritt, Birstal, 


near hb 

10,228. Hooxs and Eyes, E. Oxley and J. A. Snaith, 
Stockton-on-Tees. 

10,229. Reeutatine the Freep of Encrves, B. A. 
Dobson and J. H. Pickup, Manchester. 

10,230. Cycite Stanps, G. T. Collins and F. Evans, 
Sutton Colfield, near Birmingham. 

10,231. Etectric Arc Lamps, J. Edmonson, Halifax. 

10,282. TeLEPHONE System, C. Balukiewicz, Berlin. 

10,233. Mecuanism, W. E. Simons, Glasgow. 

10,234. Preventine the Rearine of Horses, I. Davison, 


iw. 
10,235. The Venus Cycie Stanp, M. E. A. Martin, 
tenham. 


Anti-pirp for Gas Works, J. 


e . 

10,286. InpicaTiInc UNnEquaL Tension in Ropes, R. 
Middleton, Leeds. 

10,287. Stoppace ConTRIVANCE for Straps, H. Isliker, 
Brussels. 

10,238, SEur-LOcKING Maix-cart Joints, H. Mitchell 
and G. T. Steer, Exeter. 

10,239. VeLociprepes, J. Fitzgerald and H. 8. Clement, 
Glasgow. 

10,240. PenHoLpers, A. Winter, Prestwick, Ayrshire. 

10,241. VELocriPEDEs, W. Smith, Glasgow. 

10,242. Hor Water Heatine Borers, G. N. Vaux, 
London. 

10,243. TaBLe Knives, G. F. Guyon, London. 

10,244. Stoppers for Borris, J. Durand and F. Graef, 
Beaumont, London. 

10,245. Crcie Sappies, J. J. Travell, London. 

10,246. Suspenpine Curtains, J. Adair, Waterford. 

10,247. AERATED BEVERAGE, J. H. Hassall, Manchester. 

10,248. BrusHes, 8. 8. Bromhead.—(F. Gautié, 


France.) 

10,249. AcETYLENE Gas, W. P. Thompson.—{7he 
Deutsche Acetylengas-Gesellschast mit beschrankter 
Haftung, Germany.) 

10,250. Erzcrric Arc Lamps, W. P. Thompson.—(F. 
Hansen, Germany.) 

10,251. Toy Pistoxs, H. D. Bailey and H. B. Budgett, 


ndon. 
10,252. MetaL Name Sien, T. Webb and A. H. Taylor, 
anchester. 

10,253. TaRPAULIN Supports, J. J. Heron and Patent 
Exploitation, Ltd., Liverpool. 

10,254. AccUMULATOR P.ates, W. A. Boese, Liverpool. 

10,255. Suirts, G. Benger, Liverpool. 

10,256. Buttons, A. T. Farquhar, London. 

10,257. ComBINED Foot-stooL and Wxatnot, E. H. 
Goold, London. 

10,258. Brick, J. Sisk, London. 

10,259. WASH-STAND and OccasIONAL TABLE, I. Stewart, 


London. 

= ae Enaings, A. J. Boult.—(A. Lefebvre, 

rance. 

10,261. Evaporation of Ors, A J. Boult.—(A. Lefebvre, 
France 

10,262. TaG-MAKING Macuine, H. Rankin.—(A. J. Eddy, 
United States.) 

10,268. DyNaMO-ELECTRIC MACHINERY, J. D. R. Blain, 


mdon. 
10,264. Tires, G. Hiller, London. 
10,265. Maxine Pians from PHotTocRapss, J. B. Lee, 


mdon. 

10,266. SHARPENING HarvesTER Knives, R. Maynard, 
London. 

10,267. VeHiciEs, L. Brennan, London. 

10,268. Gas-wasHInc Apparatus, E. D. Holmes, 
London. 

10,269. Spoot, C. D. Abel.—(Sichsische Hartpapier 
Waarenfabrik Johs Irmscher, Germany.) 





10,270. Gzan Wueexs, D. Roborts, CO. Stroud, and A. 
Hemsley, London. 

10,271. Spanner, A. E. Lowenthal and H. Vincent, 
Bi ‘ham. 


Dg) 
10,272. Sappie Sprines, A. E. Lowenthal and H. 
Vincent, Birmingham. 
10,278. Vatves for Pyeumatic Tires, P. T. Philip, 


mdon. 
10,274. Krrzs, J. C. Dodd, London. 
10,275. Graviry Raitways and Warer Cuutes, W. J. 


dron, London. 
10,276. Pwgumatic Tires, D. H. Shuttleworth-Brown, 
London. 


10,277. Fixine States, A. D. Henderson, London 

10,278. Repropucinc Representations, E. Guitton, 
London. 

10,279. Gatvanic Barrerizs, A. E. Ann.—(C. W. 
Hertel, Germany.) 


10,280. Execrric Incanpescent Lamps, F. Egger, 
London. 

a Sewise Beaps on Fasrics, H. A. Domenget, 
ndon. 


10,282. PREVENTING OVER-HEATING of Guns, F. E. Ross 
and A. J. Gibson, Addiscombe, Surrey. 
10,263. Cass, J. Cusack, London. 
10,284. Steam Tursines, O. Philipp, London. 
se oe Serrinoe Rives on Borrizs, A. Weissenthanner, 
mdon. 
26th April, 1897. 
10,286. Paper Fixes, C. Landi, Manchester. 
10,287. Epoxzs for AspHaLt Roors, C. Lasch, Man- 


chester. 
5 Cyc.ie Lamp Brackets, E. W. Duffill, Birming- 
m. 
a CycLe Hanpies, W. Pearce and A. J. Mason 


ing s 

10,290. Bicycte Stanp, M. J. and M. J. C. Orphoot, 
Edinburgh. 

10,291. IncuBators, J. H. Sutcliffe, Ripley, Yorks. 

10,292. Cycizs, A. J. Morgan, Coventry. 

10,298. Disrrisution of Liquip Manure, J. Steel, 
Wishaw. 

10,294. WHEELED VeHIcLEs, E. C. Thomas, Bury St. 
Edmunds, 

10,295. ADVERTISING BaLLoon, J. Bussby, Chorley, 


Lancs 

10,296. Junctions for Cornice Potes, W. A. Bibb, Bir- 
mingham. 

10,297. Winpow Fastener, A. Weston, London. 

10,298. Fortprnc Crank for Cycizs, J. Roberts, 
Glasgow. 

10,299. Lumper Drigrs, H. J. Morton, London. 

10,300. Sprke Extractor, L. C. Powell and J. D. 
Wilson, London. 

10,301. Joints of EARTHENWARE Pipes, R. Ewing, 
London. 

10,302. Cycte Rests, G. T. Collins and F. Evans, 
Sutton Coldfield, near Birmingham. 

10,303. Pneumatic Scarves, W. C. Lister, Wolver- 
hampton. 

10,304. ScrEwinc on Nurs, H. M. Girdwood, Man- 
chester. 

10,305. Foor Rests, A. H. Woodward and W. J. Glaze- 
brook, Birmingham. 

10,306. ScraPinG Bronze from Paper, W. B. Silverleck, 
London. 

10,307. CycLE Wueets, A. B. and A. G. H. Parkes, 
Wolverhampton. 

10,308. Tasie, C. Walker, Harrogate. 

10,309. FasTeNER for Winpows, C. A. Petterson, 
Stockholm. 

10,310. EXHIBITING ANIMATED PuotocrapHs, R. W. 
Paul, London. 

10,311. Brakes, A. Tyas, Sheffield. 

10,312. Wnspinc Yarn, J. Senior and L. C. Wallace, 


‘ord. 
10,313. Macuines for Curtine Tissvuss, G. Détraigne, 
Brussels. 


10,314. Moror, C. Duncan, London. 
10,315. _New Pepa for VeLocirepges, H. Waterson, 


Birmingham. 

10,316. Exvetorss, G. H. Richmond and J. Crowther, 
Manchester. 

10,317. ARTIFICIAL Stone, W. F. Dyson, London. 

10,318. Fastentnc Hats, A. and J. Ashworth, 
London. 

— Cycie Hanpxes, J. West and H. J. W. Raphael 


on. 
10,320. Exectric IncanpEscent Lamps, M. Sheftel, 
London. 

10,321. Mantes, P. Dvorkovitz and M. Sheftel, 
London. 

10,322. IwrerRtockinc Hanpie-Bars, 8. Rosinski, 


mdon. 
10,323. RepuctNe Friction on SLIDE VaLvEs, F. W. E. 


g, London. 
10,324. Luacace Carrier, A. G. Voigt and C. E. Gee, 
mdon. 
10,325. PLeatinc Macuine, W. H. Chrisp, London. 
10,326. Pox Tray for Sewine Macurines, A. J. Pearce, 


London. 

10,327. CycLe Brakes, A. Loscher and A. T. Collier, 
London. 

10,328. Pipes, A. J. Boult.—(Messrs. Vuillard and 
Strauss, France.) 

10,829. Gutty Traps, E. Martin, London. 

10,330. Removinc Bones from Fisu, M. Ekenberg, 
London. 

10,331. Knrrrinc Macuines, E. W. Lee, T. H. Glenn, 
and G. Hill, London. 

10,3382. Drivinc Gear for Venicies, F. Schneider, 


ndon. 
10,3383. Portrarr Carp Case or ALBuw, C. J. Hillman, 
mdon. 
10,334. SareTy ATTACHMENT for Bicyciss, A. Roubleff, 
London. 
10,885. Hor-watTzrR Apparatus, J. W. Roberts, 
London. 
10,386. Castors, J. W. Keyworth, London. 
10,337. Trres, H. Wharton, London. 
10,388. Feepinc Gauces for Printinc Macuiness, W. 
orrall, London. 
10,330. TELEPHONES, J. A. Médel, London. 
10,340. SasH Fasteners, E. Ashwell, London. 
10,341. PLayine Carns, W. E. Carr, London. 


10,342. MatrresseEs, E. Berner, London. 
10,348. Sprkes for Rampway CuHairs, G. A. Brookes, 


London. 

10,344. Consuminc Smoke, W. C. May and E. Lay, 
London. 

10,345. Puzzuz, N. P. Hibbit, London. 

10,346. Fountain SHavine Brusnes, G. D. Howard.— 
—-(E. V. Santee, United States.) 

10,347. Frxine Stups in Suirt Fronts, A. W. Kirrage, 


London. 

10,348. Encuvgs and Pumps, E. Towlson and T. Andrew, 
Richmond, Surrey. 

10,349. Fgepinc Paper to Printine Presses, L. Geri, 


mdon. 
— Speep Inpicator for Cycigs, E. Bullard, 
mdon. 
10,351. ATracHine Tires, G. W. 8. Whichelo, London. 
10,352. Cycixs, J. and H. Walker, London. 
10,353. DiscHarcine Sanp, J. and H. E. Gresham, 
Manchester. 
10,854. Butrons, H. H. Lake.—(A. Leblanc, United 
States. 
10,855. Cycie Locks, E. Franzke, London. 
— CusHion Cover for SappiEs, R. L. Hodgson, 


on. 
10,357. Tubes and Boxes of Furi Economisers, F. W. 


10,358. Frre-Bars, R. B. U. H. J. Duncan, London. 

10,359. Hor-waTER Crrcu.aTine Borers, R. R. Gibbs, 
Liverpool. 

10,360. Apparatus for Batancine Feats, 8. Schiiffer, 
Live: . 

10,361. PREPARING Borax, C. Masson and C. Tillitre, 
London. 

10,362. Exptosivss, O. F. Carlson, London. 

10,363. SuNsHINE Recorpers, W. H. Dines, London. 

oa CaRRIAGES and CYCLEs, W. G. Cloke, 
London. 



































































478 





THE ENGINEER 


May 7, 1897, 











Rn 4 





10,365. EsEcTOR-con )» A. C. , London. 

10,366. ScREW Prope.uers, P. Cuber and F. and K. 
Skowronck, London. 

10,367. Bicycies, E. Doperé, London. 

10,368. Extension Bracket for SHADE-BLINDS, C. Wills, 
London. 

10,369. Workinc Nitrate Deposits, A. Quaet-faslem, 


London. 

10,370. Sream Cooxine Vesseis, C. R. Cochrane, 
London. 

10,371. Composition for Makino Gas, A. A. Stephen- 
son, London. 

10,372. Pneumatic Trres for VeHicies, &c., 8. Best, 

ndon. 

10,373. DeracHaB_e Link, O. Berthold, London. 

10,374. Hinogs, C. H. Davis, London. 

. Brcvcie Supports, J. H. lier, London. 


10,376. Fiuxes, W. J. May, London. 
10,377. Boxes, H. L. Birtles, London. 


. Evevators, H. Reeves, London. 
. Bact Beartnos, J. 8. R. Howkins, London. 
. AFFIXING Stamps on Envevopss, A. Frentz2l, 


ndon. 
10,381. SzaLine the Taps of Borries, 8. B. Bately, 
mn 


on. 

10,382. IceMaxine and RerricEeraTine, J. A. H. M. 
Blanc, London. 

10,383. Drivinc and Brakina MEcHANIsM, D. White, 
a 

10,384. Emprorpery Hoops, E. W. Vaughan, London. 

10,385. TREaTING AIR in Mines, J. D Williams and 
L. D. Gibson, London. 

10,386. Liquip Mgasurgs, A. E. Janes and H. A. Rule, 


London. 
10,387. Tanks, R. E. L. Rice and F. W. Young, 


mdon. 

10,3888. AuToMaTic Mrasurss, A. E. Janes and H. A. 
Rule, London. 

10,389. SiaNaLuinc Action of Enaines, R. R. Little, 
London. 

10,390. Srampine or CrusHinG Ores, D. B. Morison, 
London. 

27th April, 1897. 

10,391. Rotary Enoinss, H. Vincent, London. 

10,392. BorLer Covers, T. Harris, Luton. 

10,393. SrricruRE Ditator, T. Jackson, Colwyn Bay, 


North Wales. 
10,394. TROUSER-LEG-HOLDING APPLIANCES, D. 8. Sande- 
man, Glasgow. 
10,395. Puriryinc Saccuarine Juice, H. W. Aitken, 
lasgow. 
‘ 10,396. Borter Recuiators, F. L. Martineau, F. and 
‘ ips, Coventry. 
10,397. BicycLe Suprortine Stanps, W. H. Wallingford, 
Manchester. 
10,398. FinisHinc BzvELtep Epces of Gass, A. 


Griffiths, Birmingham. 

10,399. SHUTTLEs, J. Waddington, Bradford. 

10,400. PREPARING [Ron OxipEs from Acips, A. Crosbie, 
Wolverhampton. 

10,401. Topacco Pives for Cicars, J. H. Lapthorn, 
Manchester. 

10,402. Tires, C. A. Town, J. White, and T. W. Cox, 


im. 
~—. Linincs of MetaLLuraica VEssELs, J. Colley, 


n. 
10,404. Cuttine Trn-pLates, J. Lewis, J. and C. Hill- 
man, London. 
10,405. CycLomerers, W. Alexander, Liverpool. 
10,406. MANUFACTURING AERATED WATERS, G. A. 
Merchant, Liverpool. 
10,407. Stzam GENERATORS, C. and F. Keizer, Liver- 


pool, 
10,408. Wrappers, W. Holt, Manchester. 
10,409. TaPeR Sprinc Wepcr, G. J. Beedham, 
Sheftield. 
10,410. Preumatic Trre Detacuer, H. Kema, Rotter- 
10,411, INcanDEsceNT Lamps, R. 8. Keep and Co., Bir- 
mingham. 
10,412. Apparatus for Bortine Size, A. Waterhouse, 
lackburn. 
10,413. Locking Nuts on Botts, J. Ingleby, Leeds. 
oe Rams, G. L. Townley, West Haddon, 
ugby. 
10,415. Cycies, R. L. and A. L. Joynt, and T. Myers, 
Dublin. 
eo Cvusuion Tires, J. Browne and J. Preece, 
ublin. 
10,417. CemENTED CoTron Bettinc, N. Langdon, 
London. 
10,418. BoTrLe-FILLING Macuinz, J. Bullen, Stairfoot, 
Barnsl: 


ley. 
10,419. Factnc Va.te Sgats, J. K. Scott, Liverpool. 
10,420. BepsTEaD Bottoms, G. A. Billington, Liver- 


pool. 
10,421. Coc-wHEEL Gear, C. Powell, Netherbury, Bea- 
minster, Dorset. 
= _— W. Bobbett, C. Ward, and 8. A. Croydon, 
10,423. Gas Propucers, F. J. Clinch-Jones, Birming- 
10,424. SPROCKET-WHEEL Gearinc, D. Marsden, Bir- 
mingham. 
10,425. Boor Soies, F. J. Hallam and G. Amos, Bir- 
mingham. 
= Tops, A. G. Herbert and F. R. Baker, Birming- 
10,427. SpeED InpicaTors, F. H. Collins, Edgbaston, 
Birmingham. 
10,428. Bact Bearinos, W. Brooke, Ashville, Stairfoot, 
Barnsley. 
= Convuits, J. D. Griffin and G. 8. Small, 
iw. 
10,430. ENAMELLED Ceramics, H. D. Wit, Brussels. 
10,431. Imrration Trottinc AnimaLs, G. A. Poole, 
Nottingham. 
10,432. CycLomEeTers, P. M. Justice.—(Thz Veeder 
Manusacturing Company, Unite! States.) 
10,433. OsciLLaTine Discs for Meters, J. Thomson, 
London. 
10,434. Wire Sprines, J. Deutsch, London. 
10,435. CurTAINn Pougs, F. Schenker, London. 
10,436. BARRELLING Soap Stock, W. C. Ahrenbeck, 
London. 
ee Currinc Picture Mounts, W. H. Murdoch, 
mdon. 
10,438. Wrspow SasHes and Frames, J. C. Kahle, 
London. 


10,439. SzconpaRy Batrertigs, C. E. Lee, London. 
10,440. Pweumatic Hus, D. F. Phelan, Onchan, Isle of 


Man. 
10,441. Wiypinc Macuinery, C. S. Snell, Saltash, 
Cornwall 
10,442. MetHopof Parntine Gor Batxs, B J. Maloney, 
Edinburg! 
Sa Coat, J. Ramsay, Great Clifton, near 
or. nm. 
10,444. PortaBLe ELectric Batrertes, R. R. Moffatt, 
on. 
10,445. Patrerw Matcuine Apparatus, A. Clapperton, 
mdaon. 
10,446. Device for Carryinc Umsreiias, F. Bell, 
London. 
Se Macurnes, H. M. Whitney, St. Louis, 
10,448. D eee serie Brusues, G. E. Mayger, St. Louis, 


10,449. Treatine Corns, J. G. Hebenton, London. 
~~ Drop.ess CanDLestick, W. Potter, Accrington, 


cs, 
10,451. Szparatina Sats, F. 8. Brown and L. J. 
Davies, Cardiff. 
10,452. Cigar Enp, C. A. Probert, London. 
10,453. ComBinep Harvester, &c., J. 8. McCormick, 


wa, 
10,454. Tiz ApsustTeR, P. O'Neil, London. 
10,455. Securninc Pavement Licurs, F. Mills and F. 
ckett, London. 
10,456. Rotary Printinc Macuines, J. Derriey, Man- 


¢e r. 
10,457. RecuLatine Enoines of Suips, J.T. Austin, 
London. 





10,458. Ececrric Licut Guiass Apat-sour, A. Goetz, 


London. 

10,459. Coatinc Copper, A, J. Boult.—(4. Lismann, 
Germany.) 

10,460. InruseRs, H. C. Pope, London. 

10,461. Sappugs, C. P. Tyler, London. 

10,462. Lamp, R Kirk, London. 

10,468. Ink-FounTarns, J. E Bartel, London. 

10,464 Rasps, J. D. Foot, London. 

10,455. PREVRNTING ReE-vsE of Botres, J. Schumacher, 
London. 

10,466. Dousus Lirts, W. D. A. Rietsch, London. 

10,467. Makinc Barss on Wirg, A. J. Boult —(The 
Willard and Frick Manufacturing Company, United 
States.) 

10,468. Trres, J. R. Bell, London. 

10,469. Locks, E. Reicher, London. 

10,470. Corron Openers, J. C. Potter, London. 

10,471. CrcLe Hannes, W. J. Grotenhuis and H. T. 
Sidway, London. 

10,472. Presses, G. A. Lowry, London. 

10,473. Macuines for Lastina Boots, J. E. Jackson, 
London. 

10,474. Reparrine Tires, J. B. Wolf, London. 

10,475. Rorary Movutps, H. H. Lake.—{G. H. Clowes, 
United States.) 

10,476. Rovine Macuings, W. C. Pierce, London. 

10,477. Sprayine Liquips, P. Lorillard, jun., London. 

10,478. Furnaces, J. T. Greene London. 

10 479. Sewer Traps for Waste Pipes, W. Godfrey, 


mdon. 
10,480. Tires, J. Hopper, London. 
10,481. Cartripcgs, A. Duffek, London. 
10,482. Buttons, A. Thomas, London. 
10,483. Hats, T. J. Carlow, London. 
10,484. Execrric Batreriss, J. L. Dobell, London. 
10,485. Metat Gorr Civuss, E. 8. Spencer, London. 
10,486. ExtRactine Hops from Casks, E. A. Attack and 
C. M. Hooper, London. 
10 487. Craimpep Fasrics, W. P. Dreaper and H. K. 
Tompkins, London. 
10,488. AnrmaL Trap, F. Cole, London. 
10,489. Pencit SHARPENER, W. M. Moseley, London. 
10,490. Enve.ores, J. Feist, London. 
10,491. Cycre Gear Cases, L. A. Centlivre, London. 
10,492. Toys, W. Britain, jun., London. 
10,493. Brick Kriins, R. Armitage and J. W. Cobb, 


London. 

10,494. Execrric Gas Licurers, L. L. Borrodaile, 

mdon. 

10,495. Hanp Rests for Cycies, A. W. Biddle, London. 

10,496. Dentat Carrs, B. M. Wilkerson, London. 

10,497. Steam Generators, A. C. Mott, London. 

10,498. BanpaGce for Scrota, Hernyias, H. Wolfer- 
mann, London. 

10,499. dicar Licurers, R. Haddan.—(H. I. Stockwell 
and A. EB. Weisz, United States.) 

10,500. Cyciz Drivine Gear, C. T. G. Schneidewind, 
London. 

10,501. Removina CarsBonic Acip, A. Feldmann, 


mdon. 
10,502. Fastenincs for Trouser Braces, G. and J. 
Rilling, London. 
10 503. GarBaGe Recepracies, W. P. Thompson.— 
(F. V. Winters, United States ) 
10 504. SpeED-REcORDING Device for Suips, W. P. 


Thompson.—(P. Janke, Germany.) 
10,505. Exvecrric Arc Lamps, H. V. James, Man- 
chester. 


10.506. Sream Roiier Scariryinc MEcHANIsM, T. C. 
Aveling, Birmingham. 

10,507. LaBELLING Bort.es, H. E. Schwab, London. 

10,508. GENERATING ACETYLENE Gas, E. Evans, Liver- 


pool. 

10,509. Rep Oxip, T. T. Sill, Liverpool. 

10,510. Cyciss, A. Stiles, Liverpool. 

—= Turninc the Paces of SHEET Music, E. Eltze, 

ndon. 

10,512. ARRANGING Beasts for SLavcHTER, A. M. 
Liebeschutz, Liverpool. 

10,513. Locks for Scaririgers, F. Mitzner, Liverpool. 

10,514. Manpo.ings, 8. Indelicato, Liverpool. 

10,515. Preventine the Re-ritiinc of Borries, F. L. 
Siegel, London. 

10,516. Ratt Brakes, D. W. Davis, London. 

10,517. Coatinc Metau Sueets, J. L. Honhorst and 
R. J. Lloyd, London. 


10,518. Fotpinc Sreerrmnc Hanp.e-bars, J. N. Lem- 
mdon. 

10,519. Motors, C. M. Johnson, London. 

10,520. Matcn - Boxinc Macuines, F. Lundgren, 


n. 
10,521. ExHaustinc INCANDESCENT Lamps, R. Burn, 
London. 
10,522. Moror-cark Enoing, C. T. A. Hanssen and 
E. H. G. Brewster, London. 
10,523. Gamez, J. Beyfus.—(/gnatz, Rosenbaum, and 
Bruder, Austria.) 
10,524. Warp Stop-motions for Looms, J. Poyser, 
mdon. 
10,525. Skewers, W. 8. Shipe, London. 
10,526. Dezoporisinc Ort, J. R. Whiting and W. A. 
Lawrence, London. 
10,527. Toot for Reparrinc Tires, F. H. Mayer, 
mdon. 
10,528. BICYCLE - Devices, F. Barto, 
London. 
10,529. Gummine Apparatus, W. H. Burland, London. 
10,530. ELecTRicaL Conpuctors, G. Gray, London. 
10,531. Tripops, The Eastman Photographic Materials 
Company, Limited.—(F. A. Brownell, United States.) 
10,532. Ciasps for Securtusc WalIsTBANDs, L. L. 
chard, London. 
10,588. GENERATING FLUID under Pressure, E. 
Hesketh, London. 
10,534. = & 
France 
10,535. Musk-Like Susstance, J. W. Mackenzie.—(C. 
Schmid, Belgium.) 
10,536. Stzam Cocks, J. W. Mackenzie.—(R. Thomp- 
son, Canada.) 
10,587. Lamps, H. T. Harrison, London. 
10,538. Lamp Penpants, R. H. Best, London. 
10,539. Tubes, A. C. Wright, London. 
10,540. Perroteum Enoines, T. Bell and A. Warren, 
London. 
10,541. Cooxinc Apparatus, A. Sachs, London. 
10,542. Potisuine, &c., Composition, E. C. Doughty, 


mdon. 
10,543. Cycies, F. Swadkins and A. Watson, jun., 
Birming! is 


STEADYING 


Wheatley.—(P. Chouanard, 


28th April, 1897. 


10,544. CoveRING Rartway Burrers with InDIA-RUBBER 
Renper them Noiseiess, W. Train, Hornsea, 

East Yorkshire. 

10,545. Perrecter for Pyeumatic Tires, J. James, 
Cheltenham. 

10,546. Joint for EARTHENWARE Basins, J. Stewart, 
Edinburgh. 

10,547. Corron Fasrics, D. McCallum, London. 

10,548. Reservork Brake, H. P. Jellicoe, Berry 
Pomeroy, South Devon. 

10,549. UMBRELLA Parcets CARRIER, T. J. Woodward, 
West Bromwich. 

10,550. Mowinc Macuine Knire Heaps, W. Birtwisle, 
Northwich. 


10,551. Timz-TaBLe and Hore. Inpicator, A. K. 
mer, Northwich. 
10,552. BicycLe Stanp or Support, H. B. Williams, 


le, Ken’ 
10,553. APPLIANCE for Hotpine Sacks Open, A. Gal- 


. ; 

10,554. SHapine the Enps of Starr Rops, E. A. Allen 
and G. E. Carter, Birmingham. 

10,555. Trouser Bottom Protector, J. W. and E. H. 
Sykes, Huddersfield. F 

10,556. Wnuxpows, J. Coleman, G ‘ow. 

10,557. Pweumatic Tires, L. O. Michael, Birmingham. 

——— Tickets and LaBELs, T. A. Julian, 


10,559. Tov, W. C. Haigh, Manchester. 
10,560. Hotpiye and Detivertnc Matcues, R. E. 
Collingwood, Manchester. 





10,561. SavTrLe Guarp for Looms, E. Bradshaw, Man- 
chester. 

10,562. ALARM for Passencers in Tratns, G. R. Powell, 
Bristol. 

10,563. Stoppers for Borr.es and Jars, G. O. Swift, 
Nottingham. 

10,564. SappLE and Cover for Cycues, M. J. Redgate, 
Sheftield. 

10,565. Hat Boxes, J. Reid, T. C. Smith, and J. T. 
Paul, Glasgow. 

10,566 Cycies, A. E. F. Vonheusen, Manchester. 

10,567. Grip for Crcie, &c., Hanpies, L, Castiglione, 
Birmingham. 

— Pocket Prorecror or Guargp, J. N. Hammer, 
G ‘ow. 

10,569. STONEWARE Pipes and Gutrers, A. Greenwood, 
Manchester. 

10,570. INTERNAL ComBusTion Morors, W. J. Crossley 
and J. Atkinson, Manchester. 

10,571. Decorative Fisrous MATERIAL, J. Hight, 


ndon. 
10,572. Fire Escape, 8. E. Doughty, Newcastle-on- 


ne. 

10,553. CuILpREn’s GARMENTS, W. Bone, Glasgow. 

10,574. ATTACHMENT for HoLpino the HaNDLE-BARS of 
Cyctes in a Rieip Position when at Rest, H. G. 
Mason, Birmingham. 

10,575. PREVENTING the ENTANGLEMENT of THREAD, 
W. H. Rider, Leek, Staffs. 

10,576. OBTAINING SoLip Propucts from LinskED O1L, 

E. and C. 8. Bedford, Leeds. 

10,577. RECOVERING BENzOLS from Gases, G. C. Marks. 
(La Compagnie pour la Fabrication des Compteurs et 
Materiels a’ Usines & Gaz, France.) 

10,578. CyeLe and other Daivine Gear, L. 8. Crandall, 
London. 

10,579. Brake Gear for Wacons, E. Brown, Norman- 
ton, Yorks. 

10,580. Arr Sprine, A. L. Bas, Dublin. 

10,581. Drivina Cuan, E. Perks and B. J. Perryman, 
jun., London. 

10,582. BrusHes for Dynamos, F, Guy, Crumpsall, 
near Manchester. 

10,583. RapiaL Drituinc Macuaines, E. A. Marples, 
Sheffield. 

10,584. Broocu, K. Dean, Rochester. 

10,585. Pap Frames, H. E. Lester and T. Perkins, 


mdon. 
10,586. Toncuep and Groovep Bricks, A. Wehler, 
mdon. 
10,587. VEHICLE Po.es, E. Hoxie, London. 
10,588. Boxes for Hotpina Gtoves, E. Stephens, 


London. 
10,589. Wrencu, H. P. Trueman, Handsworth, Staffs 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 





575,677. METHOD oF AND APPARATUS FOR GENE- 
RaTING ACETYLENE Gas, H. F. Fuller, Chicago, Ill. 
— Filed November 2nd, 1896. 

Claim.—(1) The method of continuing the genera- 
tion of acetylene gas from calcium carbide and water 
after an initial generation, which consists in convey- 
ing the generated gas through a conduit immersed in 
a body of water, thereby vaporising the water by the 
heat of generation in the gas, and bringing the vapour 
thus obtained into contact with calcium carbide, sub- 
stantially as described. (2) A gas generator com- 

rising, in combination, the water tank A having the 
copper shaped bottom D, provided with a discharge 
outlet, the gas outlet G and the condensation outlet g, 


575,677} 
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the scrubber C rising from the base of the water tank, 
stand pipe F communicating from near its lower end 
with the gas outlet through said scrubber, the inner 
movable tank carrying the pipe F’ telescoping with 
said stand pipe and having a valve-controlled pipe 
coonection i with said inner tank through its top, a 
valve-controlled pipe H extending upward in the 
generator from near its base, and a pipe H’ carried by 
the inner tank and telescoping with said pipe H and 
having a valve-controlled pipe connection ¢ with said 
inner tank through its top, the whole being con- 
structed and arranged to operate, substantially as 
described. 


575,826, Evectric Furnace, J. A. Deuther, Boston, 
Mass.—Filed August 21st, 1896. 
Claim.—(1) In an electric arc furnace, a suspended 
eleztrode, a mechanism for vibrating said electrode, 
and a feed mechanism for feeding the material to be 
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treated within the path of the electric arc during the 
interval between a back and a forth movement of said 
electrode. (2) In an electric arc furnace, a suspended 





eee 
electrode, a mechanism for vibrating ' 

and a feed mechanism connected with sald gcttode, 
and adapted to be operated by the movement of ¢ 
same to feed the material t> be treated withj be 
path of the electric arc. (8) In an electra” 
furnace, a suspended elec €, & mechanis; me 
vibrating said electrode, and a feed mechanism eg 
nected with the said electrode and adapted to be oo” 
ated by the movement of the same to intermittent, 
feed the material to be treated within the path i ly 
electric arc. (4) In an electric are furnace, a lo be 
electrode, an upper electrode, mechanism for vibratine 
said upper electrode to expose the lower electrod, < 
receive the material to be treated, mechanism for th : 
creasing the distance bet ween said electrodes, to ace “f 
modate the material to be treated, and a feed mechan. 
ism operated by the movement of said upper electrode 
for feeding the material to be treated on to the low 4 
electrode and within the path of the clectric arc, ” 


575,991, Frum Meter, W. A. G. Schinheyder. Lond, 
Bngland.—Filed June 15th, 1896. = ts 
Claim.—(1) In a fluid meter, a slide valye With 
spherical working face working on a spherical valve 
seat, within a closed chamber supplied with fluid, 
cylinders with pistons arranged around such valve 
and seat, ports and passages leading from sunk 
cylinders to the valve seat, arms connected on the 
one hand to the said slide valve and on the oth, : 
hand to the pistons of the cylinders and adapted to 
receive a rolling motion from the latter, which motion 
is imparted to the slide valve so as to alternately 
cover and uncover the ports in the seat and thereby 
to control the passage of liquid to and from the 
cylinders, and a counter receiving motion from the 
said arms, substantially as described. (2) In a fluig 
meter, the combination of three or more cylinders 
with pistons arranged within a closed casing round a 
central pillar having ports and passages leading to 
and from the said cylinders, and having a hemj. 
spherical head on which fits a hemispherical slide 


[575,991) 








valve, actuated by arms connected to the pistons of 
the said cylinders, which slide valve governs the 
ports leading to the cylinders whereby these are put 
successively in communication with a discharge pas- 
sage, the fluid pressure supplied to the casing being 
made to move the pistons so as to successively dis. 
charge the fluid previously admitted and to admit « 
fresh charge, while the motion of the pistons and the 
slide valve is imparted by suitable means to a counter, 
substantially as described. (3) In a fluid meter, the 
combination of a casing A, supplied with fluid pree- 
sure cylinders C! C2 C3 with pistons D1! D2 D% arranged 
round a central pillar A, having passages H! H? H3 
leading to and from the cylinders, an exhaust passage 
I communicating with a discharge B!, a hemispherical 
head F having ports /! 42 43 communicating with the 
passages in the pillar, a hemispherical slide valve E 
connected by arms E! to the rods of the pistons D, 
said slide valve receiving a rolling motion upon the 
head F, whereby it is made to control the supply of 
liquid to and its discharge from the cylinders, while 
a rotary motion is imparted thereby to a shaft K, 
substantially as described. 


576,105. Means ror Transmitrinc Power, J. Flin- 
dal!, Chicago, Il!.— Filed March 9th, 1896. 
Claim.—(1) The means for transmitting power com- 
prising a pair of wheels axially mounted and provided 
with pockets and a groove cutting through the pockets , 
a tubular way about the wheels having bevelled por- 
tions in conjunction with the wheels, a series of im- 
pinging balls in the tubular way engaging the pockets, 
and shipping tongues in the grooves extended from 
the inner side of the bevel of the tubes at their junc- 
tion with the wheels to the bottom of the pockets for 
the purposes specified. (2) The means of transmitting 


power comprising a pair of wheels axially mounted 


(576,105 ] 





and provided with pockets and a groove cutting 
through the pockets, a rim forming a semicircular 
cover over the pockets to a segment of the wheels 
terminating in tangential tubular projections to said 
wheels and provided with couplings, tongues extend- 
ing in the groove through the pockets from the inside 
of the tubular junction with the wheels, parallel with 
the opposite wall of the tube, to the bottom of the 
pockets, tubular connections intermediate the tan- 
gential projections, and a series of balls filling the 
segment of the rim and tubular connections and 
engaging the pockets, as specified. 


576,152. Furnace ror Heatine Meta Rops, D. H. 
Redmond, Philadelphia, Pa.—Filed January 81st, 


Claim.—The combination in a furnace for heating 
rods and the like, of a combustion chamber, a heating 
chamber having communication at one end with the 
combustion chamber through the side wall of the 
latter, an offtake communicating with the other end 





cf the heating chamber through an opening in its 
floor, inclined ways located in the heating chamber 
and ‘slanting upward from over the offtake and 
terminating at the other end of the heating chamber, 
and doorways dis the side wall of the heating 
chamber intermediate of its ends and of the ends of 
the ways, substantially as described. ; 
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THE IRON AND STEEL INSTITUTE, 


Tye annual meeting of the Iron and Steel Institute 
was held on Tuesday and Wednesday last, May 11th 

412th, at the Institute of Civil Engineers, and was 
wll attended by members from all parts of the 
be well as by a small number of foreign repre- 
sentatives from Belgium, Germany, and the United 
States, who assembled to take leave of the outgoing 
resident, Sir David Dale, and to welcome his successor 
r office, Mr. E. P, Martin. Among these was a very 
full muster of former presidents, including Sir Lowthian 
Bell, Sir B. Samuelson, Sir F. A. Abel, and Sir James 
a of the Council, which formed the first 
business, reviewed the progress of the Institution, and 
showed it to be in a flourishing condition. Ninety-three 
new members were added to the list in 1896 against a 
decline of 64 by death, resignation, &e., giving a net 
increase of 29, and a total effective membership of 1475. 
The financial condition seems to be equally satisfactory, 
as the ordinary working shows a surplus of about £700 
income over expenditure, and although this difference 
was more than absorbed by the loss on the Ormuz 
guarantee, the final charge on the general fund did not 
exceed £450. The invested reserves continue to 
improve, and now represent a value of about £11,000. 
In connection with the ‘‘ Journal,” we are glad to note 
that the completion of the 50th volume now completed 
is to be supplemented by a general Index, which will add 
considerably to its value for purposes of reference. The 
subject of the International Association for Testing 
Technical Materials has occupied the attention of the Coun- 
cil, and it_has beendecided by the Institute to pay an annual 
subscription of £5 in its corporate capacity, and to send a 
delegate to report the proceedings of the meeting to be 
held at Stockholm, next autumn with a view to the publi- 
cation in the ‘* Journal.” Members are also encouraged 


country, as 


tc join the Association, the subscription being 
merely nominal, four shillings per annum. With 
regard to the second proposition that an _inter- 


national laboratory shall be established at Zurich 
for ten years at a cost of £1800 per annum, 
to be contributed rateably by all the iron-making 
countries of the world, £325 being the amount required 
from the United Kingdom. The Council, though being 
unable to make a special grant—that being beyond the 
powers conferred on them by the bye-laws—trust that indi- 
vidual members will do what they can to further an under- 
taking of such importance to the world’s iron industry. 
The statement of accounts was then read by Mr. Whit- 
well, the Honorary Treasurer. Among the items es- 
pecially noticed was the satisfactory increase of the sale of 
the transactions to the general public amounting to £229. 

The satisfactory character of the report was evident 
from the absence of any discussion, and the customary 
votes of thanks proposed by Messrs. J. Head and 
E. Riley, were acknowledged, in a few telling sentences, 
by Sir D. Dale, who then vacated the chair and installed 
his successor, Mr. Martin. 

The first business of the new president was the pre- 
sentation of the Bessemer medal for the year to Sir F. A. 
Abel, which was fitly done in a very short address. The 
work done by Sir Frederick being so well known to the 
members that it was unnecessary to go into particulars 
and details. Sir Frederick, in reply, dwelt upon the 
work of former presidents, alluding especially in very 
feeling terms to his excellent friend and predecessor in the 
chair—the late Dr. Percy. 

Mr. Martin’s inaugural address then followed. It con- 
tained, in addition to some interesting retrospective 
matter concerning the early history of the Bessemer pro- 
cess, and particularly the circumstances to which the first 
failures at Dowlais were due, namely, the injudicious use 
of Welsh cinder-pig, which gave an ingot with nearly two 
per cent. of phosphorus; a broad general survey of the 
present condition of the iron-making industry both in this 
country and abroad, particular notice being taken of the 
enormous advance in blast furnace practice recently 
accomplished by the Carnegie Steel Company, at Pitts- 
burg, where the maximum output of the furnace has been 
brought up to 690 tons per day, and it is expected by 
doubling the tuyere capacity to increase it probably to 
1000 tons. For these and other points on this excellent 
address we must refer to the full report given on another 
page. 

‘the first paper taken after the President’s address was 
that by Mr. J. E. Stead, on ** Microscope Accessories for 
Metallographers,” and it may be said to establish a record, 
as it was not read by the author, neither would he reply 
to any discussion, but requested that any remarks might 
be made in writing, so that the time taken up was 
well within one minute. This showed excellent 
judgment, as the paper, though of considerable interest, 
dealt with points of technical microscopic manipulation, 
which were entirely outside of the experience of the 
majority of the memters present, and so far as they were 
concerned a discussion would have been of little profit. 
Mr. Stead, however, supplemented his paper by a large 
Series of photographic reproductions of polished and 
etched sections of different metallic alloys, which were 
exhibited in the library to those interested. These 
showed some very remarkable results, notably in the 
extreme complexity of the arrangement of the constituent 
parts of masses of mixed metals, united in so-called atomic 
proportions, and we are much gratified to think that we 
have at last found in this country a worthy successor to 
Dr. Sorby in this interesting but difficult line of investi- 
gation, 

The new heating furnace at the Weardale Iron and Steel 
Company’s Works at Spennymoor, was the principal item 
of interest in Tuesday's proceedings. This paper, read by 
Mr. Hollis, described the different experimental forms, as 
well as those finally adopted, of a new gas furnace used 
for heating slabs in the plate rolling mills. This furnace 
we illustrate elsewhere. The principle of working is 
somewhat similar to that of the Gobbe tank furnace 


used in glass works, namely, regulating the combustion 
of the gas by thoroughly mixing it with air and firing it at 
the crown of the furnace roof, the flame passing down- 
wards over the work to be heated to an outlet port into a 
chimney oneitherside. Theair used for combustion is partly 
heated in an arched inlet passage traversing the bottom 
of the stack to the air chamber at the top formed by a 
hollow space between two curved arches covering the 
heating chambers. In the earlier experiments more com- 
plicated arrangements of parallel heating pipes in the 
stack, resembling the ‘“ recuperators” of Ponsard and 
other inventors, but these had been found to be in every 
way inferior to the simpler system finally adopted. 

That these furnaces have been a very considerable 
success became apparent from the course of the discus- 
sion, which was mainly contributed by members who had 
had the opportunity of seeing them at work, including 
Mr. Ainslie and Mr. Lamberhurst, who erected the plate 
mills to which they are attached. In reply, Mr. Hollis 
gave the results of recent pyrometric determinations of 
the temperature of different parts; these were in the 
air flues 800 deg. to 1000 deg. Fah., and in the gas 
uptake 1280 deg. At the base of the stack it was pro- 
bably about 2000 deg.; at any rate, it was beyond the 
power of the copper calorimeter ball used to measure it 
as it was melted by the heat. It is evident, therefore, 
that there is ample justification for the proposition of 
putting water-tube boilers in the outlet flues to utilise 
the heat still available. 

The last paper read on Tuesday described some experi- 
ments on the permeability to furnace gases of clay cruci- 
bles, made by Professor J. O. Arnold and Mr. F. K. 
Knowles, of the Sheffield Technical School. Four 
charges, of 28 lb. each, of soft Swedish iron, to which from 
one to three per cent. of aluminium had been added, were 
melted in carefully covered and lute crucibles for five or 
six hours in ordinary coke melting furnaces, the fuel being 
in some instances rendered artificially sulphurous by the 
addition of iron of sulphide. Owing to the affinity of alumi- 
nium foroxygen the furnace gases containing carbonic oxide 
and carbonic acid penetrating the walls of the crucible were 
decomposed, forming alumina, and setting free carbon, 
which is taken up by the iron, which in one instance was 
converted into a hard steel—silicon or sulphur being also 
largely increased in every case. The latter circumstance 
showed the importance of steel melters insisting upon the 
reduction of sulphur in their coke to the lowest possible 
proportion, otherwise unsatisfactory results might be 
obtained even with the purest Swedish bar irons. 

The author’s conclusions were generally agreed with. 
Professor Roberts-Austen pointed out that the recognised 
permeability of clay crucibles was counteracted in some 
cases by a preliminary glazing with borax, and he also 
mentioned that the cementation of bar-iron in a closed 
clay crucible by continued exposure to furnace gases was 
recorded in a paper read before the Institution of 
Mechanical Engineers in 1881. Mr. Stead mentioned 
some similar experiments of his own, and thought that 
the increase of silicon on the metal was due to the 
reducing action of aluminium upon silica, which was as 
great as that upon carbon oxides. Mr. Bauerman 
inquired whether any carbon was used in the body of the 
crucible which might have had some disturbing influence, 
and as regards the author’s main conclusions thought 
that they formed a good argument in favour of the use 
of gas melting instead of coke, especially when waste 
gas, like that of the iron producer, could be used. Mr. 
Bernard Dawson gave some information about melting 
with producer gas, but in the absence of both authors no 
reply could be made to the discussion The meeting then 
adjourned till Wednesday morning. 

The papers read on the second day were those by Mr. 
Jeremiah Head, on ‘The Wellman Charging Appa- 
ratus for Open-hearth Steel Furnaces,” and a note on 
‘‘The Later Developments of the Bertrand and Thiel 
Open-hearth Process.” These gave rise to better sustained 
discussions than those on the first day, an account of 
which we must reserve until next week. 

The annual dinner of the Institute was held at the 
Hotel Cecil on Tuesday evening, the guests including 
H.S.H. the Duke of Teck, as well as numerous repre- 
sentatives of the Navy, Army, and Civil Service, the 
President of the Institution of Mechanical Engineers, 
and other scientific and professional societies, the total 
number present being 260. 








TRAMWAY TRACTION. 


WHATEVER may be the rival merits of the numerous 
and various systems and methods proposed for the 
haulage of tramcars, the inventors, patentees, advocates, 
and promoters must admit that they have, one and all, 
been allowed a fair competitive trial. It is not as it was 
many years ago. The disadvantages under which the 
poor, ingenious, and naturally enthusiastic inventor 
laboured, have in several instances been almost entirely 
removed, and in all considerably modified and ameliorated. 
The fees of the Patent-office have been reduced, and 
although a patentee cannot expect to make a public trial 
of his invention without incurring some expense, yet the 
facilities now offered for public exhibition, investigation, 
and testing, have within recent years been enormously 
increased. Half a century previously a prize of £500 
was won by the old Rocket, and now there lies at our 
office more than double that sum for a very similar 
purpose. In the former competition the competitors 
were restricted to one especial description of motive force 
or agent; in the latter, which is inaugurated on broader 
lines, each is free to choose whatever principle or class of 
motive power he may judge best calculated to ensure 
success. 

A few months ago the Corporation Tramways Com- 
mittee of Sheffield gave a roving commission to some of 
the members and officials connected with the Corpora- 
tion, and instructed them under the title of a ‘‘ Travelling 





Sub-committee” to visit the principal towns, both at 


home and on the Continent, where tramway traction 
under one system or another was in active operation. 
Their duties were personally to inspect and assiduously 
investigate the various descriptions of haulage power 
employed ; to make all due inquiries into the construction, 
the management, maintenance, and the general success 
or failure of the tramways, and into the causes which 
may have contributed to one or other of those even- 
tualities. In addition to the acquisition of knowledge 
respecting the practical details relating to the points 
alluded to, the Sub-committee was requested to pay 
especial attention to the system of tramway traction 
used in any town or district in which the physical features 
and other existing conditions resembled those obtaining at 
Sheffield. The solution of this particular problem was 
obviously the main reason for and object of the whole 
expedition. Having accomplished, as far as it lay in their 
power, the duties which their tour imposed upon them, 
the members of the Sub-committee prepared their 
report, and presented it recently to the Corporation of 
Sheffield. Upon this report—insomuch as the subject 
may be said to possess universal interest, not only for 
professional and scientific people, but for the public as 
well—we propose to make a few remarks. Exhaustive 
and elaborate as the report is, it contains little or nothing 
new. It adds scarely any item to the information, the 
facts and the deductions arrived at in a valuable and ex- 
cellent report presented by Mr. E. A. Ziffer, M. Inst. C.E., 
and M. Am. Soc. C.E., at the ninth annual assembly of the 
Permanent International Union of Tramways held last 
year at Stockholm. 

As might be expected, steam was the power first em- 
ployed in tramway traction, though it was not thus 
utilised until fully twenty years after it had been intro- 
duced upon railways. Of this description of motor, that 
known as the ‘“ Serpollet” generating superheated steam, 
is patronised in France, Germany, and Austria. Many 
of the advantages claimed for it, such as the simplicity of 
its mechanism in dispensing with gauge glasses, safety 
valves, and other usual adjuncts; its immunity from 
explosion, and the facility with which the engine can be 
started, stopped, steered, and reversed, are common to 
other descriptions of motors. The power of suddenly 
reducing the steam pressure from a maximum to almost 
zero is a good point, and the comparative lightness of 
the machine, which is stated to be in some instances only 
one-tenth of the total weight hauled, is another. The 
allegation that the products of combustion, which can be 
used in winter time to warm the cars, force themselves 
upon the notice of the passengers, sometimes in an un- 
pleasant manner, is possibly true ; but, at the same time, 
not an incurable defect. The Serpollet principle has 
not been sufficiently extensively used at present to justify 
any great expectations of its future career. Similarly to 
the other motive powers, excepting those of animal and 
ordinary steam, the Serpollet engine is still experimentally 
upon its triel in Paris. It takes gradients fairly well, but 
the speed uphill does not exceed four miles an hour, 
We are against “scorching” with any description of 
motor, whether actuated by human or any other agency, 
but a maximum speed up hill of four miles per hour 
is rather slow going. The result of the visit to Paris was 
that the Sub-committee arrived at the conclusion that 
“the systems of tramway in Paris, other than horse and 
ordinary steam, are none of them suitable for Sheffield.” 
There is no mention in the report before us of the fact 
that “hot water” engines have been tried on Parisiar 
tramways, resulting, as stated, in an economy of 25 per 
cent. over both horse and electrical power, which are also 
used on the same lines, a statement which must be re- 
ceived with caution. 

More than a score of years ago, the compressed air 
principle was proposed—but not adopted—for the tram- 
ways of Lausanne. At the present time there are two 
distinct methods characterising this special class of 
motive power. One is that of Messrs. Popp and Conti, 
which is not alluded to by the Sub-committee. and may be 
termed the low, in contradistinction to the high-pressure 
system of Mékarski used in Paris. A motor car of this 
type weighs from 18 tons to 20 tons. The control of it is 
entirely dependent upon mechanical brake power, and it 
has been, we think, very wisely rejected as not adapted 
for the steep gradients common in Sheffield. Tramways 
hauled by rope, or funicular tramways, have a somewhat 
doubtful future before them. On the one hand, some 
have been converted into electrical tramways ; and again, 
on the other, new rope lines have been laid down in 
London, Paris, Edinburgh, and the United States. If 
the cost of tramways worked by funicular traction be 
represented by unity, it has been estimated that the 
comparative costs of those worked by animal and 
electrical power respectively may be put at 1:4 and 1°15. 
In this calculation the car-mile units are the same, and 
the subterranean system of conduction is the one 
employed. 

While on the Continent the deputation met with only 
one example of a cable tramway, which was the Belleville 
funicular tramway in Paris. The inspection and investi- 
gation of it were not productive of satisfactory results, 
with one exception, which, however, is a very important 
one, to be presently referred to. Steep gradients—which, 
it should be borne in mind, are defects not due to the 
adoption of any particular system of motors, but to the 
unfavourable nature of their location—a speed of about 
54 miles an hour, “ great vibration and jar and dirty and 
uninviting cars” did not prepossess the visitors in favour 
of this type of tramway traction in the French capital. 
As a set off, the satisfactory exception was that the line, 
which is really a line for the working classes, is ex- 
extremely profitable, and yields a dividend of 11:6 per 
cent. We must not be too fastidious, the carriages— 
third-class of course—in which our own working classes 
travel morning and night, are not exactly beds of roses. 
A very different experience attended the members of the 
deputation during their brief sojourn in Edinburgh, the 
true home of the funicular motor, where it reigns supreme, 





to the discomfiture and exclusion of all rival competitors. 
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For the last ten years the rope tramways have been worked 
with uniform success, and their management and running 
details, with which we need not trouble our readers, were 
of a character so favourable as deeply to impress the 
deputation. The cable system is regarded by the Cor- 
poration of Edinburgh as eminently the best for their 
city; and they unanimously declared that it was free 
from all the difficulties which, it was urged by the depu- 
tation, were to a more or less degree inalienable from all 
systems of cable traction. Such difficulties had not been 
met with by the Corporation or their officials. Further- 
more, the deputation was informed by the civic guardians 
that under no circumstances would the city permit the 
overhead electric system to be used; and that, therefore, 
so far as they were concerned, the cable system was the 
only one which would be allowed running powers in the 
capital of Scotland. The practical moral of this autho- 
rised monopoly is one of the best confirmations that we 
have known of the truth of the absolute impossibility of 
fixing any hard-and-fast line in the numberless cases of a 
similar nature which are ever recurring. Another cable 
line was visited at Birmingham, but it is obviously in- 
ferior to that so much favoured at Edinburgh. The cars, 
of course, cannot be reversed, and the gripper must be 
slackened to slacken the speed. Wear and tear ensues 
due to the slipping of the rope; and the cable, weighing 
nearly 14 tons, must be renewed every twelve months. 
Nevertheless, similarly to the particular example in Paris, 
the financial results have been highly remunerative to the 
proprietors of the line. 

It is not necessary to take into consideration the 
question of horse tramways, as they are already fast dis- 
appearing, and will speedily, it is to be sincerely hoped, 
become things of the past. Oil has been used on a very 
small scale for motor tramcars, but hitherto with no par- 
ticular beneficial results with regard to utility, economy, 
or convenience. Although a long way behind its compe- 
titors in every respect, gas asa motor in tramway traction 
has several advantages which ought not to be either ignored 
nor undervalued. 

Except at Blackpool, the deputation saw no instance 
of tramways actually working by gas power. It is 
true, it visited Dessau, where there is a system of that 
description, but the members were not gratified with 
witnessing it in actual operation. As this line was opened 
for traffic more than two years ago, some explanation 
why it was not working at the time the deputation visited 
the town might have been given in the report before 
us. We shall return to Dessau shortly, as it merits 
a brief description to itself. It is admitted that at 
Blackpool the gas tramway is on its experimental 
probation, and a length of seven miles is a very fair 
stretch for experimental trips. The chief objections 
mentioned in the report, to the gas tramcars are the vibra- 
tion, the unpleasant smell, and the great difficulty in 
ascending gradients; but, per contra, they require no 
expensive installations, neither subterranean conduit nor 
overhead wires, the cost of traction is comparatively low, 
and they are easily charged at the depot. It is remarked, 
by the deputation, that although the steepest gradient on 
the Blackpool, St. Anne’s, and Lytham line does not 
exceed 1 in 26, the cars have sometimes great difficulty in 
surmounting it; and if a stop is made half-way up, the 
car must go back and re-commence the ascent. While 
there is not the slightest doubt that gas tramcars could 
be built which would travel easily up a much stiffer 
incline than 1 in 26, there is no evidence to that effect 
before the Sheftield Sub-committee, and so it has decided 
that at present no gas cars have been constructed which 
could overcome the steep gradients of their own town. 
With respect to the gas system at Dessau, the objections 
already quoted are recognised and acknowledged, and 
experiments are in progress with the view of mitigat- 
ing them. By placing the engine in such a position 
under the seat that it is accessible only from the out- 
side, the smell of gas does not, it is stated, penetrate 
into the interior of the cars to the annoyance of the 
passengers. An improved type of gas tramcar, to that 
used at Dessau, has been lately constructed. It is lighter, 
runs easier, can be worked from either end, and is 
lighted from its own reservoirs. Generally with respect 
to gas motors, the cost of haulage is low, and each car 
is independent of its neighbours, a condition which only 
prevails to the same extent with electrical cars driven 
by accumulators. Again, the cost of pumping stations, 
and of the installation as a whole, is comparatively small. 
In instances, of which there are many examples, where 
the gasworks belong to the Corporation, it is obvious 
that the same authority could run the cars at a cost 
much below what would obtain under less favourable 
circumstances. 

Without any intention of pre-judging the claims, or of 
entering into any detailed investigation or comparison of 
the rival merits of the different systems here briefly 
alluded to, it will, we think, be conceded that electricity 
is very much in evidence as one of the future tractive 
powers for tramcars. It has been tried and experimented 
upon, and is still undergoing that process indispensable 
to ultimate success, to a much greater extent than any of 
its competitors. Its application has been conducted upon 
&@ more extensive, and at the same time upon a more 
diversified scale. Thus we have tramway electric traction 
upon the trolley principle, upon that of the subterranean 
current, upon that of conduction boxes with their upper 
surface placed a fleur de terre, and upon a principle com- 
bining both electricity and compressed air. Lastly, 
although possibly not leastly, consideration must be given 
to the accumulator system, which has been tried in Eng- 
land, America, and on the Continent, with results, it 
must be confessed, not always corresponding to the 
anticipations formed of its capabilities—a very common 
occurrence with preliminary experiments and tests. A 
combination of this principle and that of the trolley has 
been tried on the Hanoverian tramways, where the accu- 
mulators are charged directly from the trolley. The 
advantages of this double method are exceedingly 
doubtful. The construction of the accumulators, or 


secondary or storage batteries, as they are also called, 
has always been, and is still, the chief difficulty to be 
surmounted. It is not too much to state that in all pro- 
bability, as many different materials for the manufacture 
of the cells, have been proposed and tried, as was formerly 
the case with the early primary batteries. So recently as 
our impression of the 23rd April attention was directed 
to a new secondary battery. 

Were any proof of our statement with regard to the 
progress of electric tramway traction required, a glance 
at the contents of the Sheffield report will furnish it. 
Out of the eighteen cities and towns visited by the depu- 
tation, elegtric traction on one principle or another was 
used in all of them, with the exception of Edinburgh. 
Whatever may be the claims of other systems to con- 
sideration, this fact cannot be ignored, and it would be 
futile for the advocates of other systems to shut their 
eyes to it. Everyone must concur in the remark that 
electricity seems to be the prevailing motive power 
used or proposed to be used in the various cities visited, 
and this form of traction, is developing rapidly. Of all 
the types of electric traction that known as the sub- 
terranean conduit is the most expensive, and accordingly 
the one least used. The introduction of this system into 
any town was unquestionably due to the prohibition on 
the part of the authorities of the overhead method on the 
score of disfigurement of the streets and thoroughfares 
by the erection of the necessary poles and wires. A serious 
objection to the conduit system is the danger and incon- 
venience caused by the slot. To this must be added the 
prolonged interference with the roads and streets, 
during both construction and repair, and the high first 
cost, and that of subsequent maintenance. Under these 
circumstances it has been decided that no further exten- 
sion of the principle will be allowed in Berlin, and where 
the overhead method is forbidden, as it is in the central 
parts of the city, accumulators will be employed. An 
experimental quarter of a mile is under trial at Dresden, 
but there are no details given relating to it. At Budapest 
there are fourteen miles of conduit traction, which were 
constructed in deference to the westhetical objections 
urged against the unsightly appearance of the overhead 
plan. It was stated that the insulation was difficult to 
maintain with the underground arrangement, the cleansing 
was very expensive, and in bad weather accidents fre- 
quently happened to horses. An abolition of the conduit 
system would be welcomed by all those in the city most 
competent to form a judgment on the whole matter. 
Seven miles of conduit are being laid in Brussels, but are 
not yet opened for traffic. There is also at Blackpool a 
conduit system running through five miles of streets. 
The sea-water and sand find their way into the interior 
of the underground channel and damage the insulation, 
while owing to the extreme narrowness of the slot, 
varying from jin. to jin., the maximum allowed by the 
Board of Trade, it wears out the “‘ collector,” which after 
a time becomes jammed and requires to be replaced by 
a new one. When this line has to be substantially 
repaired or possibly relaid, it is likely that the overhead 
principle will be adopted. Thus the outlook for the 
subterranean conduit system is not of a particularly en- 
couraging character. The surface contact method was 
seen at Paris by the deputation; it was experimentally 
tried at Lyons during the exhibition there, but with 
the exception that it dispenses with the obnoxious 
slot, the advantage of itis not yet sufficiently demon- 
strated. 

An inspection of the line of tramway in Paris, running 
along the route from the depét, St. Denis, to the 
Madeline, Neuilly, and the Opera, worked by accumu- 
lator cars, a distance of nearly ten miles, revealed the 
fact that on a gradient of 1 in 27 the cars were com- 
pelled to slacken down to about two miles per hour. In 
these cars the accumulators are placed altogether under- 
neath the framework, and thus the smell of the acids 
is not noticed by the travellers, and no injury to clothing 
can ensue. Ona level these cars can obtain a speed of 
twelve miles per hour, but the reduction of this rate to 
only two miles in the same time upon the easy Paris 
gradient convinced the Committee that the system would 
not, as at present developed, be suitable for heavy 
gradients, and consequently not to be recommended for 
Sheffield. The same system has been for the last four 
months under probation in Dresden, but no definite 
results have attended it. It is alleged that though the 
first cost is small, the wear and tear of the accumulators 
are high, and that 50 per cent. more electricity is 
required than in the overhead method. 

The deputation was no doubt influenced in the decision 
it arrived at with regard to the most suitable system of 
tramway traction for Sheffield by two circumstances. 
One was the almost universal application—not, however, 
to the total exclusion of others in the same town—of the 
overhead or trolley principle, which prevailed in fourteen 
of the whole number of the towns included in their tour. 
Paris and Edinburgh are the only two cities in which the 
employment of the system is absolutely prohibited. This 
statement is no longer accurate with respect to the 
former capital, but it was until very recently. At pre- 
sent the electrical tram car, with the hitherto objection- 
able trolley system, has been introduced in Versailles. 
It must be admitted that the posts which carry the wires 
are very handsome, and support as well lamps, ornamental 
brackets, and other elegant and graceful adjuncts. The 
other guiding influence was probably that in three of the 
places visited the physical features of the locality and the 
general conditions obtaining were very similar to those 
prevailing in Sheffield itself. Another inducement to 
select this principle was that the accounts of the first 
cost, management, and maintenance were generally of a 
highly satisfactory character. We are of opinion that the 
Committee came to a fairly wise determination in recom- 
mending “that of the forms of traction at present in 
operation, the overhead electric possesses the most advan- 
tages, and is the one most suited to the requirements of 





the city.” 
There is one more item to be referred to in the Sheffield 


———_—_—: 
report, which we approach with diffidence, and in which 
great uncertainty must present itself. It is the questio 
of the cost of the different systems of tramway teaclian 
we have laid before our readers. How is it possible to 
institute a financial comparison between the respectiy, 
cost of any and the same engineering work carried out in 
England, and at—for instance— Budapest? In the latter 
city and its environs, the daily wages of a labourer sd 
twopence an hour, and those of a platelayer from three 
pence to threepence halfpenny. It is only by comparing 
the total cost per mile of the different systems, that - 
relative figures can be even vaguely arrived at. (Con). 
mencing with the most expensive, the subterranean eon. 
duit system, the average at Budapest was £5650 per 
mile. The maximum cost was reached in Brussels, which 
amounted to the enormous sum of £19,600 per same 
unit of length. Adding up the corresponding sums for 
the other towns, the average of them all is £11,000 per 
mile. It is proposed to construct light railways in Eng. 
land at less than a third of this estimate. Passing on to 
the expenditure required for the overhead system 
Rouen can boast of the minimum average of £1620 per 
mile. Blackpool touches the maximum at £5410, and 
making the same calculation as previously, the average of 
all the towns from which the Committee were able to 
obtain information, and these included only a small 
minority of all those thas came under their inspection 
was £3500 per mile. . 

It is now, we think, pretty clear that those systems 
which are encumbered with slits, slots, underground 
conduits, boxes, or any impedimenta which interfere jn 
any manner with the surface of street thoroughfares, 
must give to those which can dispense with all such 
troublesome, obstructive, costly, and even at times 
dangerous accessories. If we subtract these from 
what may be termed the future available principles 
at our disposal, we still have the nearly ubiquitous over. 
head, the gas, and the accumulator systems to go on with, 
It would perhaps be preferable to atiempt to perfect 
these types of traction as far as possible—and the standard 
is by no means yet attained—instead of endeavouring to 
raise others by means of expensive, experiments and 
trials, when they do not possess the qualitications neces- 
sary to reach the same goal. 

It is noticeable that of all the systems of tramway 
traction to which allusion has been made in our article, 
not one has been rejected as completely unsuitable or 
useless. One or other of them has proved, at least for a 
time, adaptable under certain conditions and in certain 
localities. There has been, up to date, no actual survivor 
of the fittest; though some systems have unquestionably 
found more general favour than others. So far as steam 
engines or steam cars, modelled after the pattern of the 
locomotive, have to be considered, they are not suitable 
for tramways in the strict sense of the term, by which we 
mean tramways which ply in the thoroughfares and main 
streets of large and populous cities and towns. Widely 
introduced at an early period, and still in existence, they 
never became popular, and have been distanced, although 
not quite extinguished, by one or other of their younger 
and numerous rivals. While not labouring under some 
of the disadvantages belonging to this type of motor, the 
hot-water engines have no better record to show, and the 
compressed air, gas, and oil principles require further time 
and trial—as, in fact, to some extent they all do— 
before their future can be pronounced upon with even 
any degree of approximate certainty. For districts 
in which there are long steep ‘‘ pulls,” all “collar work” 
for horses, funicular tramways possess many good points. 
As a set-off, the installation is costly—witness the 
extension of the Streatham tramway to the town of that 
name; but with a large and constant traflic, as in the case 
quoted, the cost price is speedily repaid, and then the 
line can be worked far more economically than by the 
other methods. For intricate or complicated traftic the 
rope haulage is not so well adapted. Notwithstanding 
that the accumulator system has not yet been tried on 
any considerable scale, and has not afforded even when 
employed complete satisfaction, yet there is no question 
that it attracts attention. During the last two or three 
years more advancement, more improvements have taken 
place with regard to it than in any other system. More- 
over, these improvements have been carried out exactly 
in the particular details of construction where they were 
required. Not merely have the capacity, the durability, 
and above all the weight of the accumulators themselves 
been brought much nearer than formerly to their proper 
dimensions and proportions, but a much superior plan of 
fixing and stowing them has been invented. 

The report of the Sheffield deputation, though it 
contains no matter in any way irrelevant to the question 
submitted to its investigation, occasionally quotes details 
which are not quite essential to the determination arrived 
at. It nevertheless is replete with valuable and interest- 
ing information, especially to the outsider, who after a 
perusal of it will know probably more than he ever did 
before about the different systems of tramway traction. 
Were we in the habit of hazarding conjectures, we should 
be inclined to suggest that electricity will eventually play 
the same réle as a tramway motor as it has already 
successfully filled as a luminary. 








THE use of by-product coke ovens in Europe continues 
to extend, and the number in use in the continental countries is on 
the increase. Of the leading types of these ovens, the Semet- 
Solvay has found most favour in Belgium and France and the 
Otto-Hoffmanin Germany. The first-mentioned has a foothold ic 
Germany also, and the Phwnix Company at Rabhrort has now 
three groups of this type at work, the third group having been 
completed in 1896. to France and Belgium there are no (tte- 
Hoffman ovens, but there were on January Ist, 1896, a total of 
377 Semet-Solvay ovens in operation. During 1896 there were 86 
new ovens started and the construction of 235 more was begun ; 
these will be completed during the present year. Nationality and 
the general disposition to follow one’s neighbours seem to have 
something to do with the use of the different types in ao as 





well as their respective merits, says the Engineering and Mining 
Journal, 
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PORT OF DUNKIRK.—NEW DEEP-WATER LOCK. , 


Tux trade of the port of Dunkirk has increased very 
rapidly within the last few years, necessitating the execution 
of several important works, and especially of a new deep- 
water lock, As this lock had to be constructed in the imme- 
diate neighbourhood of existing works, on a bed of sand, and 


under great difficulties, the following account of the works | 


may be of interest. 

_ The port of Dunkirk serves the Department du Nord, the 
richest in France, and is in easy communication with Paris 
and the departments of the East by means of canals and 
trunk lines of railway. Its commercial progress has been 
Very rapid during the last fifty years, the tonnage in and out 
having increased from about a quarter of a million tons in 
1848 to three millions in 1894. The principal imports con- 
sist of grain, nitrate of soda, iron, coal, wood, and wool, and 


the exports oil, sugar, and phosphates. The trade with this | 
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country amounts to more than a ‘third of the whole, the 
United States making a bad second, followed by the Argen- 
tine Republic, Spain, British India, Peru, Russia, Germany, 
and Scandinavia. 

The entrance to the port, Fig. 1, is between two parallel 
wooden piers, 3000ft. long and 893ft. wide, with a depth at 
low water of about 10ft. between the piers and immediately 
outside, giving 234ft. at neap tides and 264ft. atsprings. In 
the roadstead, which is well sheltered, there is a depth of 
from six to nine fathoms at low water. The depth ‘of water 
at the entrance and between the piers is only maintained by 
constant dredging, the coast consisting of fine sand, which 
is drifted into the channel by the tides and gales. The 
quantity removed is, however, greater than the amount of 
drift, and the depth of water is gradually being increased, 
not only in the immediate neighbourhood of the piers, but a 
considerable reduction has taken place in the level of the 
wost beach, owing to the supply of drift from the east, whence 


PLAN or SLUICE 


, it travels, being stopped by the dredging. 
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Fig 6 


Up till 1875 
the only means of maintaining the channel was by sluicing 


from large basins, one covering over seventy acres, the sluices 
| from which were capable of discharging 24 million cubic feet 


of water in three-quarters of an hour. These sluicing opera- 
tions were ineffectual], it being found impossible to maintain 
more than 6ft. at low water between the piers by this means, 
the material scoured out being deposited a short distance 
beyond the discharging point, and forming a bar which rose 
above low water. The channel outside the pier was also 
very irregular, tortuous, and difficult to navigate. After 
fifteen years’ experience of sluicing, recourse was had to 
dredging, and various typesof sand pump dredgers were tried, 
the work being let by contract, the price decreasing with 
each new contract from 21d. to 74d. per ton. In 1884 the 
Government took the work in hand themselves, and reduced 
the cost to 14d. per ton for all charges except interest on cost 
of plant and depreciation. The quantity annually dredged 
now amounts to about 300,000 cubic yards. The channel 





SECTION showing CULVERTS~e SIPHON 
Fig & 


between the piers and outside has hitherto been maintained 
at 10ft. below low water, but this is now to be increased 
to 164ft. 

Previous to the new works authorised in 1879, the accommo- 
dation for vessels consisted of an outer and an inner harbour, 
giving access to three docks through a passage having a single 
pair of gates, with an opening of 69ft., and another having a 
lock 164ft. long, and 46ft. wide. Thearea of these docks was 
24 acres. New docks were constructed in 1889, and also two 
dry docks. Between 1860 and 1880 about £1,000,000 was 
spent in improving the port. 

In 1881 the construction of the Freycinet docks was coms 
menced, and they were partly opened in 1884—Fig.1. These 
docks consist of four separate basins, with island quays and a 
turning basin, the whole covering 68 acres. Owing to the 
difficulty in obtaining stone, the walls were made entirely of 
concrete formed of cement and sand in the proportion of 
7te1. This concrete, in a powdery condition, was spread 
out in beds, about 2ft. in thickness, between a facing of 
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Tue following comparative statement of tenders received for new pumping engines to replace C and D engines at Tallah Pumping Station, Calcutta, to raise 


6000 gallons of water per minute to a height of 140ft., are of considerable interest. 


The 


firms tendering were, it will be seen, left a free hand, and the various 


proposals represent the different solutions of a simple problem proposed by the leading engineering firms of Great Britain. 








Amount Total 


Name of Firm, ° 
tender. 


Spares, 


amount of 
tender. 


Description of engines. Guarantee, 


——___ 


Description of pumps. Condenser, 





£ ad 6 ad, 
1,—Jessop and Co, for, 8,492 0 0 | No extra charge. 
J. and H. Gwynne, 
Hammersmith Iron- } 
works, 89, Cannon- | 
street, London. 


2,—James Simpson 11,143 0 0 100 0 0 11,243 0 
and Co., Limited, | 
Pimlico, London. 
Accepted. 
3.—James Simpson) 9,525 0 0 | 100 0 0 9.625 0 
and Co, Alterna- | 
tive proposal, 
| 
4,—Easton, Ander- 9,345 0 0 | 498 0 0 9,843 0 


son, and Goolden, 
Limited, Erith Iron- 


works, 
5.—Glenfield Com- 13,280 0 0 |The cost of 3 Lan- 13,350 0 
pany, Limited, Kil- | cashire boilers is 
marnock, near Glas- | £2180; if Bab- 
gow. cock boilers sup- 
plied deduct 
£200. Extras, 
£270. 
6.—Andrew Barclay, 18,750 0 0/| 475 0 0 19,225 0 
Sons, and Co., Ltd., 
Caledonia Works, 
Kilmarnock, 
| 
7.—Fleming and Fer-' 33,000 0 0 | 16110 0 33,161 10 


guson, Ltd., Paisley. 


£ «a, 
8,492 0 0 Two vertical compound double-crank |Capable of raising 6000 gallons |Three 18in. ‘‘ Invincible” centri- 
| er minute a total height of 


condensing engines. When worki 
at full lift ae will consume ar 
as steam at the rate of 16lb. per 
I.H.P., and the steam pressure at 
cylinders 80 1b. per square inch, 


40ft, 


ee 


I'wo surface cop. 
densers, each having 
about 900 Equare fect 
of cooling surface, 


fugal pumps to each engine. 


0 ‘Two horizontal surface condensing |Capable of raising 6000 gallons |The pump valves will be multiple Tubular surface con. 


triple-expansion Worthington :— 
inches. 
| High-pressure... ... 17 ) 
| Intermediate ... ... 27 | Allof 
| Low-pressure ... ... 42 (3ft. stroke, 
| Main pump plunger 24 


Duty on 120ft. head, 


0 'Two horizontal surface condensing |Capable of raising 6000 gallons |The pumps similar to above de- 
per minute with a steam pres- 


| triple-expansion Worthington :— 
inches, sure of 80 1b. per square inch, 
High-pressure... ... 15 Duty on 90ft. head, 
| Intermediate ... ... 24 | All of 
| Low-pressure ... ... 36 (3ft, stroke. 
| Main pump plunger 24 J 


0 Two coupled compound beam engines, |Consumption of dry steam at 
80 lb. boiler pressure to be 
18°51b. I.H.P. per hour under 


cylinders 30in. and 45in. diameters, 
stroke 90in. 
the full specified load. 


0 Two sets of triple-expansion vertical |The main pumps are of 


inverted cylinders :— capacity to 
High-pressure ... ... ... 20} per minute. 
Intermediate ... ... ... 34 


Low-pressure ... ... ... 
Either three Lancashire boilers or 
three Babcock and Wilcox are sup- 
fee for a working pressure of 
50 lb. per square inch, 


0 Two coupled compound condensing Speed of pumping shaft about 16 |Single-acting three - throw 
revolutions per minute, and 
engine shaft about 64 revolu- 
tions per minute. Consumption 


horizontal geared engines, cylinders 
18in. and 36in. diameter by 3ft. Yin. 
stroke, with fly-wheels and helical 
gearings, and each with three-throw 
pumping crank shafts, 


of steam 66 cubic feet 
ai per hour. 


per minute with a steam pres- 
sure of 80 lb, - square inch, 


eliver 6333 gallons 


spring-closed Worthington| denser, 
valves, consisting of india-rubber 
discs falling on gun-metal grid 
seats, having Delta Meta! stems 
and steel springs. 


Tubular surface con. 


scription, denser, 


(wo bucket-and- plunger type |Surface condenser, 
pumps, buckets 43in. diameter 
and 72in, stroke, the plunger 
3lin, 


sufficient |Vertical single - acting plunger |Surface condense:, 
pump, worked directly beneath 
each cylinder. Pamp plungers 
29in. diameter, 3ft. 3in. stroke 
by 25 revolutions, 1624ft. piston 
and pump speed per minute by 
150 Ib. boiler pressure. 


ram |One surface condenser 
common to bth 


type, 28in. diameter by 5ft. 
pairs of engines, 


stroke, with suction and de- 
livery valves of the Worthing- 
or 1741lb, | ton type. 


Pressure 


0 Inverted direct-acting compound, with |Capable of raising 6000 gallons Single-acting plunger pumps, 27in. |Sarface condenser 


three steam cylinders placed directly 


over the pumps; high-pressure 31in. 20ft. when the e 
and two low-pressure 38in., with a| making 23 revolutions per 
stroke of 4ft. Number of revolu-| minute. 





tions 23 per minute. 








rubble of quartzose stone set in mortar, and then levelled, 
well rammed with wooden hammers till the volume was 
reduced in the proportion of 3 to 2. The mass thus obtained 
in the wall was found when cut into to be homogeneous, and 
blocks cut from it presented the appearance of monoliths 
with sharp, hard edges. A trial wall constructed in this 
manner gave results in every way satisfactory. However, 
scarcely had a few months elapsed after the new quays had 
been opened for use, when slight fissures, both vertical and 
horizontal, began to show in the walls, and the coping stones 
were lifted from their places. The trouble developed rapidly, 
and after inquiry by a Commission it was found necessary to 
reconstruct the walls. The cause of the failure was due to the 
composition of the concrete, which, being made of sand 
and cement only in the proportion used, was not adapted for 
the construction of quay walls; the failure was also partly 
ascribed to the rapidity with which the work was carried on, 
and to the fineness of the sand used, which was taken from 
the adjacent sand hills. The walls were rebuilt with masonry, 
the new walls being placed in front of the old ones by means 
of iron caissons rendered water-tight by compressed air. 

In 1887 the new deep-water entrance to these docks, called 





the North Lock, was authorised, the estimated cost being— 
for the lock, £140,000; quay, &c., £192,000; gates, £33,600 ; 
hydraulic machinery, £10,400; and swing bridge over lock, 
£4800; total, £380,900. The lock is 688ft. in length over all, 
and 557ft. available length; width, 82ft.; and depth on the 
sill at low water, 16°40ft. ; high water neap tide, 32-75ft. ; and 
high water spring tide, 35°75ft. 

The structure is founded on a thick bed of sand, with a few 





patches of clay, part of the site having been gullied into deep 
holes by the water from the old scouring sluices which dis- 
charged close to the sill. It was therefore considered pru- | 
dent to pile over the whole surface of the foundation bed. | 
In some parts the sand was almost fluid, and caused con- | 
siderable anxiety. The work of driving the piles in this | 
section was carried on night and day by means of the electric | 
light. The excavation shown in plan in Fig. 2 and in section 
in Fig. 3 covers 84 acres. The pit was shut out from the 
tides by an embankment 656ft. long, 43ft. high, the base 
being 14ft. 9in. below level of low water and the top 44ft. 
above the level of high water. The top was 23ft. wide, and 
the base 184ft. It was composed of fine sand deposited in 
thin layers. The filtration through this dam did not amount 
to more than about one cubic foot a second. The total 
quantity of water raised in twenty-four hours by the pumps 
amounted on an average to 160,000 cubic feeta day. The 
water was raised from the sump a height of 60ft. by two 
centrifugal pumps, one driven by a 10-horse power and the 
other by a 15-horse power engine. The cost of pumping 
amounted to £1800. 

The whole area of the foundation was piled, as shown in 
section, Fig. 4, the piles being spaced 3ft. 6in. apart, centre 
to centre, under the walls, and 5ft. 6in. under the invert, the 
lengths varying from 15ft. to 20ft. A bed of concrete, vary- 
ing from 6ft. to 9ft. in thickness, was ngs over the piles, 
then a layer of bricks, and on this the floor and walls, com- 
posed of masonry. The invert is flat, and joins the walls 
with curves of small radius. A culvert, shown in Fig. 5, 
was constructed along each wall 9°84ft. high, and varying in 
width from 8°85ft. to 7°87ft., connected by branches with the 
last. The culverts are closed in the middle and at the ends 
by two iron gates, made in the form of a right angle, hung 
vertically, one side being 8°85ft. wide, and the other 13°12ft,— 





see Fig. 6—and so hung as to produce a self-acting move- 
ment after the first motion is given by the chain attached to 
the gates. An iron syphon was carried under the invert for 
the hydraulic and other pipes, the interior of it being pro- 
tected from corrosion by a covering of cement lin. thick. 

There are three pairs of gates. Each gate is 45-92ft. wide, 
39°36ft. high. All the load on the gates is transferred by 
vertical beams to two horizontal girders, one at the top and 
the other at thebottom. The upper girder transmits tothe wall 
a load of 450 tons. This girder is of rolled steel, the rest of 
the work being of galvanised iron. The horizontal and 
vertical meeting faces are of greenheart. The footsteps and 
thrust blocks are of cast steel, the pivots and collars of forged 
steel. The gates have flotation chambers supporting all the 
weight except 36 tons, at high water spring tides. The 
weight of each leaf is 150 tons. Each door is furnished with 
two sluice gates, worked by hand, intended to be used only 
exceptionally, when the culverts in the masonry are under 
repair. The gates are opened and closed by hydraulic power. 
The pressure is calculated to exercise on the chains an effort 
of about 8 tons for the lower gates, and about half this for 
the upper and intermediary gates. The lower gates are 
furnished with hydraulic checks to counteract the effect pro- 
duced by the waves in rough weather. 

The quays in the neighbotirhood of the lock, 1400ft. in 
length, were constructed of concrete by the aid of caissons 


r minute against a head of 





sunk by means of compressed air. The lengths of these 
varied from 33ft. to 98ft., the width 21ft., and height 9°20ft. | 
They were sunk from 23ft. to 30ft. below low water. 

The entrance channel into the harbour between the jetties 
being too narrow for large vessels, it was determined to widen | 
it by setting back the pier on the east side, as shown by the | 
dotted line Fig.1. The new pier is 2624ft. in length, and 
leaves a channel 393ft. wide at the pier head, and 656ft. 
abreast of the lighthouse. At the outer end the pier for 
about 1100ft. is of open timber work from about 761ft. above 
low water. The concrete foundations have been placed from 
16ft. to 26ft. below low water by means of caissons worked 
by compressed air. The caissons, thirty-eight in number, 
were 65ft. in length. They were built on the beach, and 
drawn to their sites on a temporary railway, at low water, 
except those at the lower end, which were built in the har- 
bour, towed out, and sunk by filling with water. The time 
required for each caisson, from putting it in place to filling 
with concrete, averaged fifty-five days, the longest time 
occupied being one hundred days. 

The excavation from the caissons was very easy, the sand 
being syphoned directly over the sides. The chief difficulty 
occ when old wrecks were encountered. 

The works have been designed and carried out under the 
direction of M. Joly, Ingénieur-en-chef des Ponts et Chaussées. 
For the accompanying drawings and some of the details we 
are indebted to a pamphlet entitled ‘‘Port de Dunkerque : 
L’Ecluse Nord et sis Abords,” issued at the inauguration of 
the work by the Minister of Public Works, September 13th, 1896. 








HARBOURS AND WATERWAYS. 


Aberdeen.—The condition of the graving dock at Aberdeen, 
which was described in a former article, has been the subject 
of investigation by a Committee of the Harbour Trustees, 
who report that the present dock was opened in 1885, the 
cost being £54,321. It has a length of 524ft., and is 74ft. 








diameter and 4ft. stroke, 
ines are 








wide at coping level, the depth of water on the sill being 20ft. 
at ordinary spring tides. The walls and floor are constructed 
of concrete. The condition of the dock is such as to call for 
immediate treatment, and no method of repair will be per- 
manent that does not provide for its entire reconstruction. 
The main body of the structure could, however, at a moderate 
cost be so protected and repaired as to prolong its existence 
for a few years, at a cost of £68,595. The cost of constructing 
a new dock on the present site, 100ft. longer than the existing 
one, with 9ft. more width of entrance, and 3ft. additional 
depth of water, is estimated at £118,600. If placed in another 
position the increase in cost is estimated at about £9000. The 
Committee recommended that the dock should be recon- 
structed on its present site, and that granite masonry and 
brickwork should be used for the walls. The Board, before 
coming to a decision on the matter, havedetermined to call in 
Mr. H. H. Wake, M.I.C.E., of Sunderland, to advisegenerally 
as to the repair and reconstruction, and on the plan prepared 
by the engineer of the Trust. 

Hull.—For a considerable time the lock of the Albert Dock 
has only had one pair of gates in use. This dock has an area 
of 244 acres. The lock is 320ft. long and 80ft. wide. It was 
originally intended, when the lock was built, to have made 
the length between the gates 400ft., but owing to difficulty 
encountered in the foundation this length had to be curtailed. 
Owing to there being only one pair of gates, the admission 
and exit of vessels to and from the dock for some time past 
could only be accomplished about the time of high water, 


| and when the water in the dock could be levelled to that of 


the tide of the day. A new pair of outer gates has recently 
been fixed. These gates have been constructed by Messrs. 
Arrol and Co., of Glasgow, at their works in the Nortb, 
brought to Hull in sections, and put together on the quay. 
They were erected vertically, and lowered down an incline 
into the water, and then moved into place. These gates are 
58ft. wide by 34ft. high, and each leaf weighs about 100 tons. 
They have no rollers at the bottom, but the weight is 
entirely borne by the collar, which is provided with a ring of 
live rollers inside the strap to facilitate their working. 

Belgium.—The tenders have been opened for the proposed 
works for the improvement of the Port of Ostend. These works 
include the extension of the outer harbour, the building of 
a sea wall 850 yards long, and a new dock with 2000 yards of 
quays. One half of the cost of this work is to be borne by 
the town, and the remainder by the Government. Three 
tenders were sent in one from a Belgian firm, and the 
others from Flemish and French contractors. The lowest 
was £377,420 ; the next £378,500 ; and the highest, from the 
French firm, £493,602. The estimate of the engineer was 
£360,000. The contractor whose tender is accepted has to 
deposit £18,000 caution money. 

A channel is now being made by suction-dredging through 
the east end of the sand bank known as the Stroom Bank. 
Some years since a deep-water pass was dredged through the 
west end of the bank so as to give 16ft. at low water, and 
the permanence which has attended the dredging of the 
channel has induced the authorities to carry out a similar 
work at the east end, so as further to improve the access to 
the port from the sea. : 

The Belgian Government also contemplate improving the 
navigation of the Scheldt up to Antwerp. It is proposed to 
cut off some of the worst bends in the river, and largely 
increase the area of the port, and provide a channel 24ft. 
deep at low water. 
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JARRIAGE COMPETITION—ROUTE MAP 
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“THE ENGINEER” HORSELESS CARRIAGE 
COMPETITION—DIAGRAM ROUTE MAP. 

Tue judg>s have determined that the long-distance run 
shall be between the Crystal Palace and the Post-office in 
Birmingham. At their request, and for the convenience of 
competitors, we publish the above diagram, which shows 
certain roads which it is suggested the competing vehicles 
may take. They will be shown more clearly on the route 
map with a copy of which every competitor will be furnished. 
[he distance over the whole course, upon which the time 
allowance referred to in the conditions will be computed, 
has been fixed by the judges at 263 miles. 








IRON AND STEEL INSTITUTE. 


Mr. EDWARD P, MARTIN’S PRESIDENTIAL ADDRESS. 


In taking this chair, my first duty is to offer you my best thanks 
for the honour you have conferred upon me by electing me to fil 
the important position of President of this Institute ; a position 
which, having been filled by so many eminent men, I have 
accepted with hesitation. But counting upon your cordial assist- 
ance, I hope during my term of office not only to maintain the 
position of this Institute, but also to extend and increase its 
usefulness and influence. By a custom, which has now become a 
rule, your President, in common with those of kindred institutions, 
ts expected to deliver an inavgural address, and while there is a 
superabundance of matter upon which I might dwell that would 
certainly command your attention, the great difficulty is to select 
such subjects as would be interesting and beneficial for the 
Institute. 

_ But whatever difficulty I may experience in choosing matters of 
interest for such an address, I feel sure that although this 
Institute is cosmopolitan, the members will concur that in the 
exceptional circumstances of the Diamond Jubilee it is most 
fitting that I should in the first place allude to the fact that our 
Gracious Majesty, Queen and Empress Victoria, has, under God’s 
providence, ruled to the great advantage cf her country and 
sabjects during a ae period than any other monarch, and is 
venerated and beloved in every part of the civilised world, the 


admiration of all nations and the pride of ourown. Upon such 


an occasion it might have been appropriate to have attempted to | 
recapitulate some of the improvements and inventions in connection | 
with the manufacture of iron and steel that have occurred during | 


- Majesty's long reign, but this would only have been an attempt 
to condense a great deal of what has already been recorded in the 
Proceedings ” of this Institute. 


South Wales, that in 1791 the quantity of coal consumed per ton 
of pig iron at Dowlais averaged 8 tons 1 cwt., while the average | 
make of pig iron per furnace per week was 20 tons. 

In 1821 the quantity of coal consumed had fallen to 4 tons of | 
coal per ton of pig iron, and in 1831 to 3 tons per ton of pig iron, 
while the make per furnace per week had increased to 6b tons in 
1821, and further increased to 78 tons by 1831, and it was only as 
late as 1845 that the eighteen blast furnaces working at Dowlais 
averaged 101 tons per furnace per week. Since then makes have 
improved and the amount of fuel has been reduced still further. 
In 1859 the average make was 137 tons per furnace per week, In 
1870 it was 174 tons ; and in 1877, 260; the consumption of coal | 
in 1859 was 24 tons ; in 1870, 2 tons; and in 1877 remained about | 
the same. Twenty years later, in 1896, the maximum makes of | 
blast furnaces increased to upwards cf 1600 tons per week, with a | 
consumption of coke of about 19 cwt., or, say, equal to about | 
14 tons of coal per ton of pigs. ; 

I need hardly point out that these improvements have been due 
to various causes brought about by great changes in material used ; | 
for as the works in the district increased the supply of native iron- | 
stone became scarcer and more expensive to work, and these had | 
to be supplemented by supplies of iron ore brought from Llantrisant, | 
the Forest of Dean, Lancashire and Cumberland. Later on other 
supplies of ore had to be obtained from the districts of North- | 
amptonshire, Cornwall, Devonshire, and Ireland. Theintroduction | 
of steel, however, created such a demand for ores free from | 
phosphorus, that the chief sources of supply were restricted to the | 
Cumberland and Lancashire districts and Bilbao. The Welsh 
ironstone mines, together with those in Cornwall and Devon, soon | 
ceased to be worked, and during the last few years Dowlais, in 
common with other Eoglish ironworks, has practically been depen- 
dent upon Spain for its supply of iron ore. With this change in 
the ores for the manufacture of pig iron for iron making to that of 
p*g iron for the manufacture of steel, ovens, coke was used instead 
ofraw coal. This caused the furnaces to drive faster and greatly | 
increased the make of iron. 

A comparison between the older outputs and those of the present | 
day affords some idea of the enormous advances which have been 
made during that period in iron and steel manufacture. Few, 
however, realise the cost which these changes have involved, and 
the losses new inventions have entailed upon iron manufacturers. | 
The inventions of B and Si , much as they have | 
benefited the world at large— doxical as it may appear—can 
scarcely be regarded as unmixed blessings by the older ironmasters, 
whose capital was invested in ironworks, the value of which in 
many instances has been reduced to that of the mere bricks and 
mortar. The Dowlais Iron Company was, in 1856, one of the first | 
to take a licence for working Bessemer steel, and it was at their 
works that Bessemer steel was first rolled into rails. The analysis of 





| one of these rails, rolled in 1856, a piece of which is now in my | 


Past und present experience.—Having been identified all my life | 


be one of the oldest iron working districts in this country—one 
bet - may be referred to from an iron-making point of view as 
ts ‘ae ground ”—it has occurred to me that it would be usefal 
pe us occasion to recall some facts in connection with past 
ee compare them with the present, to show what great 
; provements have been made under difficulties, and thus, I hope, 
oe all of us to endeavour to secure further progress and 
provements in every department embraced in connection with 

© manufacture of iron and steel. In the past, as in the present, 


one of the most important factors in manufacture was that of | 


it economically. I fiud, by 


‘‘fuel,” and the best mode of wie . 
8 obtainable as to iron-making in 


reference to the earliest record 


—" and which I have recently analysed, gave the following | 
results :— 





Carbon 0-080 
Silicon.. trace 
Sulphur... 0°162 
Phosphorus 0°428 
Arsenic. trace 
Manganesc.. trace 
va. 08 99 °380 


I have it on the authority of Sir Henry Bessemer himself that the 
pig iron from which the ingots were made was Blaenavon, and 
it was converted into soft iron or steel, without any addition of | 
spiegel or manganese, the converter being lined with Stourbridge 





| 1882, and that the substitution of Bessemer an 


| borne. 


' Coss, 


fire-bricks. The rails were rolled by my late esteemed friend and 
predecessor in this chair, Edward Williams, from two ingots 10in. 
square, made at the experimental works at Baxter House, London. 
When Menelaus, Williams, and Edward Riley made their succese- 
ful test at Dowlais, immediately after Bessemer read his paper at 
Cheltenham, | have reason to talon, as the result of inquiries, 
that the iron they used was best foundry iron, made from a 
mixture of Welsh mine, Cumberland and Forest of Dean ores, 
containing much less phosphorus and sulphur than the usual run 
of pigiron. When Mr. Bessemer came to I)owlais to continue 


| the experiments, a convenient refinery happened to exist opposite 


the furnace making cinder-pig, and the iron from this furnace was 
by a singular and most unfortunate mischance employed for Mr. 
Bessemer’s trials. The results were very disappointing, and it was 
suggested at the time that such irregularities were inherent in the 
process. By accident I, some time ago, came upon one of these 
Bessemer ingots, which has been kept at Dowlais ever since the 
first experiments were made by Sir Henry Bessemer. This I have 
anaiysed, with the following results : — 


Carbon er ae ae ae 
Manganese. . cm. ai ek, sae, aim eal eee et OR 
a ee ee ee 
Sulphur... 0°276 
Phosphorus 1°930 
Arsenic Oe ye eet ee 0-010 
Iron by difference .. .. .. 97 °714 


This fully explains the cause of the failure of the process on that 
most important occasion, it not having been ascertained at that 
time that large quantities of sulphur and phosphorus were detri- 
mental to the manufacture of Bessemer steel. It also explains 


| why, although the Dowlais Iron Company was one of the first to 


to take up a licence, they did not begin to roll steel rails until 
1864. 

It may, however, be of interest to mention that iron rails died 
hard, as they were rolled at Dowlais in large quantities until 
Siemens steel 
for the manufacture of rails, plates, and bars, in place of puddled 


| iron, has reduced the number of puddling furnaces at Dowlais from 
| 255 to 15. When the recent extension of the Dowlais works was 
| decided upon, Mr. Clark, the trustee, determined as the native 


ironstone had ceased to be worked, and the coalfield had been 
drawn upon for nearly a century and a-half, that the new works 


| should be erected at Cardiff. By so doing, the cost of railway 


transit was greatly reduced, as the wholeof the iron ore used there, 
as well as a large portion of the finished material made, is sea- 
In erecting this new plant, great attention has been 

iven to diminishing labour cost as much as possible by the intro- 

uction of modern labour-saving appliances, and though the scale 
of wages paid at the new works is generally higher than in the 
northern part of the district, the labour cost per ton of pig iron 
compares favourably with that obtaining there. At the Dowlais- 
Cardiff Works, iron ore can be discharged at the docks, passed 


| through the blast furnaces, and the pig iron made, treated by 


the Siemens process, and made into steel plates within forty-eight 


| hours, 


Concurrent with the various improvements that were introduced 


| in connection with the Bessemer and Siemens processes, it may be 


mentioned that it was during the period of my ement at 
Blaenavon that Messrs. Thomas and Gilchrist succeeded in working 
out there their important system of dephosphorising, in the years 
1877 and 1878, a system for which our former president, Mr. E. 
Windsor Richards, did so much towards making a practical suc- 
With the exception of the inventions of Bessemer and 
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Siemens, few improvements in the production of iron and steel 
have effested greaterchanges. Iron and steel works which formerly 
depended on ores free from phosphorus, which had frequently to 
be brought long distances, were proved to be in close proximity to 
large supplies of cheap ores for steel making. This, in this 
country, is especially the case in the Cleveland, and to some extent 
in the Northamptonshire and Lincolnshire districts, and will also 
apply to Staffordshire, Lancashire, and North Wales, so long as the 
supply of forge cinders continues. The only present drawback to 
the invention of the Siemens furnace is the smaller make com- 
pared with that of the Bessemer converter, and to overcome this 
disadvantage several attempts have bsen made by Kupelweiser, 
Pernot, and others. 

Attempts have also been made to increase outputs by charging 
molten iron, and by blowing air or steam into the bath. The re- 
sults, however, when worked on a large scale, have been disappoint- 
ing, and, as a rule, increased outputs have been attended with 
increased loss. Oa the Continent Siemens furnaces appear to work 
a larger number of charges from the same amount of scrap and 
pig than is usual in this country. Arrangements for diminishing 
the time lost in charging are being brought under special notice 
both here and in America, ard a paper dealing with this subject 
will be read to-morrow by Mr. Head. Ifa Siemens furnace could 
be made to combine the advantage of the larger output of the 
Bessemer converter with that of giving time to test quality, the 
value of the process would be greatly enhanced. Mr. Gilchrist 
has directed attention to a system at work at Kladno, on which a 
paper will be read at this meeting, and it is hoped that this pro- 
cass will meet the anticipation of its inventors, both by increasing 
the output and by reducing cost. 

Statistics.—It is satisfactory to be able to call attention to the 
following statistics as to the production of iron and steel in the 
United Kingdom during last year. The make of pig iron in 1895 
was 7,895,675 tons, which increased in 1896 to 8,563,209, being the 
largest Tt ever produced in this country, the average make 
per furnace in blast in the United Kingdom being 23,682 tons. 
The quantity of steel produced in Great Britain in 1896 was 
4,133,397 tons, of which 1,815,842 tons was of Bessemer manu- 
facture and 2,317,555 tons was of Siemens manufacture. The 
quantity of steel rails made in this country in 1896 was 847,534 
tons, being an increase of 213,396 tons on the previous year, 
although, unfortunately, very far short of the maximum quantity 
of steel rails made in this country, which was in the year 1882. 
The output of basic Bessemer steel in 1896 was 457,262 tons, as 
compared with 441,550 tons in the previous year, and there is every 
probability that the basic process will make much more rapid pro- 
gress in this country as imported ores become dearer. 

The make of manufactured iron in the United Kingdom in 1895 
was 1,148,012 tons; in 1895 1,198,584 tons; an increase of 
50,572 tons. The exports of different classes of iron and steel 
— in this country during the last two years were as 
ollows :— 























Plates 

tines and 

erchant Wire, sheets, 
Iron and Pigiron. ironand excluding exclu-  Tinplates. 

steel. = Ee 

steel. telegraph. sive of 

tin 

plates, 
tons. tons. tons. tons. tons. tons. 
1895 | 2,835,000! $66,568 143,990 42,220 338,500 | 366,120 
1896 | 3,552,000 | 1,059,796 178,124 56,368 415,000 | 266,995 
Increase 717,000 193,228/ 34,134 14,148 76,500 99,165 
decrease. 





foreign progiress.—While congratulating British manufacturers 
upon the statistics just mentioned I have to compliment our 
continental competitors on the great progress they are still making 
in iron and steel manufacture. During a recent visit to Westphalia 
and to the works on the German and French frontier, I was much 
impressed by the enterprise and large amount of capital expended 
in bringing the works of those districts to a high state of efficiency. 
Krupp is constructing entirely new works on a large and complete 
scale on the Rhine, and D2 Wendel has recently erected large and 
important works at Hayange, where, instead of adopting what I 
would term the American or English plan of getting the utmost 
possible output from each mill, the works are laid out so as to 
accommodate themselves easily and cheaply to the varied demands 
of the market; so as with little expenditure or loss of time or 
material they are able to change from one class of work to another, 
from the manufacture of heavy girders in one mill to sleepers, 
rails, or angles in another, the same workmen being employed at 
the different mills to turn out the respective classes of work 
required. I do not wish for a moment to give countenance to the 
alarm which seems to have seized the public with regard to our 
industrial position and prospects. No doubt in 1851 our position 
was unique, and we then enjoyed a far larger proportion of the 
manufacturing trades of the world than we do at present ; but the 
day has gone by for any monopoly of manufactures remaining in 
any single country, and we shall have to accommodate ourselves 
to those articles of manufacture for which our resources are best 
fitted. The marvellous progress made in the American manufac- 
ture of iron and steel since Sir Lowthian Ball reported to this 
Tustitute in 1890, is another indication of the continued improve- 
ments in every department of. metallurgy, and ought to stimulate 
us all to renewed efforts to place the works in this country upon the 
best possible footing. 

American competition.—Tae competition of America with Europe 
has advanced recently so much that I venture to refer to it at 
greater length than I should otherwise do. The Carnegie Steel 
Company have again surprised the world by the tremendous strides 
they have made by the erection of the Duquesne furnace plant, 
which marks a new erain the history of blast furnaces. This plant 
has been laid out with a view of reducing labour and general 
expenses to a minimum, and of producing the largest outputs in 
the world. The handling of very large quantities of traffic, the 
delivering of material into stock and taking it out with the least 
possible expense by machinery, have received special attention ; 
and by the adoption of self-filling tubs combined with the old 
Lowmoor plan of delivering material on to the tup and then into 
the blast furnace without manual labour, the labour cost has been 
reduced toa minimum. The Daquesne furnaces hold the world’s 
record ; as with an ore yielding from 57 per cent. to 60 per cent. 
of iron, the following are the makes and yields of these blast 
furnaces :— 

Best month’s work 

Best week's work.. 

Best day's work .. .. .. .. 690 tons. 

Best month’s coke consumption 1700Ib. perton of ; 
In this country with 48 per cent. to 50 per cent. ores we look upon 
a make of a little over 1600 tons per week with a degree of satis- 
faction, but when this is compared with the gigantic outputs 
obtained from the Duquesne furnaces during the same periods, it 
must be admitted that the results achieved here leave much to be 
desired. Notwithstanding the vast outputs already produced by 
the new furnaces at Duquesne it is expected that those in course 
of erection, which will bs blown with 20 tuyeres in two rows of ten 
placed above each other, will turn out ths enormous quantity of 
1000 tons per furnace per day. The Bessemer Steel Works at 
Daquesne are on the same huge scale as the blast furnaces. They 
can deal with 00,000 tons of pigs a year, and can roll in the billet 
mill 1500 tons per twenty-four hours. The output of rail mills, 
wire mills, and plate mills are all equally astonishing, At the 
Edgar Thomson Works of the Carnegie Steel Company, upwards 
of 2000 tons of rails have been rolled in twenty-four hours, At the 
steel works of tho Illinois Company ths rail mill has produced 





17,182 tons, or 57 
4110 tons. 


2 tons per day. 


a Garrett wire rod mill has early this year made in one week the 
extraordinary make of 3273 tons of No. 5 wire rods. Since then 
the enormous make of 728 tons in twenty-four hours has been 
attained. I am informed that the cost of manufacture and labour 
has been so reduced by these new mills that wire rods can now be 
made in the United States at a cost not exceeding 16s, per ton 
above the price of billets, including coal, labour, fuel, supplies and 
repairs, and every expense connected with the manufacture. Of 
this 6s is for labour. 

Freiyhts —Nothiog, perhaps, has tended more to bring about a 
greater change in the relative positions of works and markets than 
the reductions in the rates of freights. Asan illustration it may 
be mentioned that in the short time which has elapsed since the 
opening of the mines at Bilbao, the fre‘ght of ore, which formerly 
was as high as 16s, or even 18s, a ton to the Bristol Channel ports, 
has since been reduced to less than 4s, per ton and is to-day about 
4s, 9d. delivered. But for this reduction in the cost of freight, the 
invention of Thomas and Gilchrist would practically have placed 
the iron and steel trades of the world in the hands of those having 
the command of abundant and cheap phosphoric ores, and it is 
this invention which has given the German and French ironmasters 
in the Minette ore districts the special advantages they possess. 

Tron ore supply.—The difficulty recently experienced in obtaining 
an ample supply of iron ores of good quality has undoubtedly 
interfered to some extent with the output of hematite pig iron ; 
and although we imported last year a million more tons of foreign 
ore than during the previous year, the scarcity of ore is still felt. 
Nothwithstanding this scarcity of mineral, the quantity of iron ore 
raised in this country has not appreciably increased, and the 
difficulty of getting an ample supply from Spain, the Mediterranean 
or the Scandinavian districts is, at present, engaging the attention 
of every maker of hematite pig, not only in this country, but also 
in Belgium and Germany. There cannot, however, be any doubt 
as to the enormous undeveloped deposits of iron ore of good quality 
in Spain, which can be made available for the iron trade, although 
at an increase of cost in the shape of freight to the sea coast. The 
Minette district, on the borders of Germany and France, does not 
seem to have attracted the attention it deserves of British and 
American ironmasters, Its great importance, however, cannot fail 
to be recognised when it is remembered that this district alone 
furnishes upwards of 10,000,000 tons of ore per annum, or nearly 
double the quantity worked in the important district of Cleveland, 
and I need hardly point out that the advantages possessed by 
works that can be supplied with this cheap ore are such as must 
undoubtedly tell in the great race of international competition for 
the markets of the world. Reverting again to advantages enjoyed 
by the United States, it is difficult to over-estimate the value of 
the discovery of ore in the Mesabi range, where the quantity of ore 
already proved in these mines is estimated at the enormous figure 
of 300,000,000 tons—practically an inexhaustible supply even for 
American demands. Every convenience and labour - saving 
appliance is adopted for the extraction and loading of the ore into 
wagons and vessels, and the following is an estimate of the lowest 
cost at which Mesabi ore can be raised and delivered at Cleve- 


land :— 
s. d. 


a a Ty Nee 
a ee ee i Sat ore 
Transport to Duluth ibonn cence! Ae aan 
Transport to Cleveland... .. . “i Steen a Oe 
ee ee oe 


To this has to be added the cost of transport from Ashtabula or 
Cieveland to Pittsburgh, 127 miles, amounting to 43, 44d. per ton. 
(To be continued.) 








ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS. 


MEETING AT RIPON, 

THE members of this Association held a Yorkshire county district 
meeting at Ripon on Saturday, the lst inst., where they were 
received at the Town Hall by the Corporation. After the cus- 
tomary welcome the formal business was disposed of. 

A paper on “The Ripon City Sewerage and Sewage Disposal 
Works,” by Mr. H. A. Johnson, Assoc, M. Inst. C.E., the engineer 
to the City Council, was then read. After giving a brief historical 
sketch of the sewerage question, the author mentioned that in 
1894 the Corpcration of Ripon commissioned Mr, A. E. Preston, 
M. Inst. C.E , with whom the author was engaged as managing 
assistant, to draw up a scheme, which is now being carried out. 
The sewage of the district is almost entirely domestic, and the 
present population is estimated at 8500, but the disposal works 
have been designed to deal with an assumed population of 10,000 
persons. The city is built chiefly on rising ground, which slopes 
generally north and south, and the configuration of the town 
necessitates two main intercepting sewers. The main outfall sewer 
is a 24in. diameter barrel sewer, with a gradient of 1 in 750, this 
form being adopted owing to the shallow depth of cover avail- 
able, and has a discharging capacity which, in addition to the 
ordinary flow of domestic sewage, will allow for one-third of 
an inch of rainfall per day from an area of 375 acres. The 
southern intercepting sewor follows the course of the river Skill, 
and in the lower part of its length is laid in duplicate on both 
banks, but for a distance of some 400 yards at its upper end it 
was found advisable to lay the sewer in the river ted on account 
of the numerous branch drains which were to be connected. Most 
of the work was completed during last summer, the river being 
conveyed in wooden shoots for 100 yards at a time, and the river 
bed laid bare between puddle dams built across its course. The 
whole of the intercepting sewers has been completed, and when 
the contracts now in hand are finished, practically the whole of 
the city sewage will have been diverted from the river and dealt 
with at the filtration works. The sewage from the low-lying 
part of the city is taken by two main sewers to a pump in 
the gasworks yard, and is to be lifted into the northern inter- 
cepting sewer by means of a Gwynne 4in. Invincible centrifugal 
pumping engine. The lift is only 20ft., and as the steam will be 
supplied by the existing boiler, the cost of pumping will be a very 
small additional expense. Portions of the internal drainage of the 
city have already been done, and the whole work is to be pro- 
ceeded with without delay. The area of land available for sewage 
purification purposes is thirty acres, and the sewage is delivered 
on to the land without any treatment beyond passing through 
a small catch-pit, where the heavier matter is deposited and 
pumped by hand into the sludge pits. Twelve acres have been 
levelied and underdrained, and the main subsoil drains discharge 
into the river Ure. The sewage is distributed by means of under- 
ground carriers provided with distributing manholes, and can be 
turned on to any one or all of the plots, A flood bank has been 
formed of the turf removed from the plots, and the mouths of the 
subsoil drains are protected by flap valves with gun-metal faces, 
With regard to the question of crops, the area now laid out has 
been leased to a firm of willow growers at a rental of £1 per acre. 
The contractors have been Messrs. A. Braithwaite and Co., of 
Leeds, and the ironwork has been supplied by Messrs. Blake- 
borough and Sons, of Brighouse, and Messrs, Lees and Sons. of 
Gomersal. The works, which have so far cost £10,600, and £3600 
for land, were formally opened last October. 

The second paper, on ‘Twenty-five Years of Municipal Work 
in the City of Ripon,” by Mr. W. Edson, city surveyor, was then 
considered. Dealing first with the question of water supply, the 
author stated that in 1864 a scheme submitted by Messrs, Stephen- 
son and Utley, civil engineers of Halifax, was finally adopted and 
carried out at a costof £10,000. ‘The scheme proposed to obtain a 
supply of 100,000 gallons per day from the river Ure by means of 





et 


was by means of a tunnel placed between the river and the pum 
well, which was found to be unsatisfactory. In 1874 Mr, Hawke 
ley, C.E., of London, was instructed by the Council to advise them 
on the question of improving the works, or obtaining a fresh suppl 
by gravitation, It was ultimately decided to improve the oxistj 
works and provide filter beds, the work being carried out in 1877 
In 1885 the water question again came up for consideration, and the 
late Mr. I. Carter was instructed to report on the subject, with the 
result that he was appointed engineer for the works, which wero 
undertaken mainly without the intervention of a contractor, The 
works are located at Lumley Moor, about six miles west of the 
city, and comprise a drainage area of over 660 acres. The embank. 
ment, which crosses the Holborn Valley, is constructed of earth. 
work 890ft. in length, 104ft. wide at the base, and 12ft. wide at tho 
top, with a batter of 2 to 1 on the outer face and of 3 to 1 on the 
inner face, The bye-wash is entirely constructed of stone, and is 
carried a distance of 800ft. below the reservoir. The height of sil] 
was 596ft. above Ordnance Datum, but in 1894 this was raised to 
597ft., and a concrete wall built along the top of the embankment, 
The capacity of the reservoir when full is 94,000,000 gallons, with 
a depth of 33ft. The filter beds are situated in the valley a little 
below the reservoir embankment. They have an area of 
8712ft., and are constructed of cement concrete. The six miles 
of conduit consist of 9in. and 10in, cast iron pipes, supplied 
by the Staveley Iron Company, and are laid at a depth 
of 3ft. 6in. The Qin. pipes are laid for the first four miles 
to Whitefields, where a service reservoir was built in 1892, ‘This 
reservoir is constructed of cement concrete, and has a capacity 
of 780,000 gallons. Under the head of street improvements, the 
author next referred to the four county bridges within the city 
and the bridge just outside the boundary. In this connection it 
may be noted that the Bondgate district, which is part of the 
city on the south side of the river Skill, was previous to 1392 
approached by a stone bridge. In that year, however, a new 
bridge was built. It is constructed of wrought iron, resting on 
substantial stone abutments, and has a clear span of 64ft., with a 
width between the parapets of 28ft. The main girders which 
form the parapets are of open lattice work, and are 7ft. in depth, 
Messrs. Da Berque and Co., of Manchester, were the contractors 
for the ironwork, and Mr. F, M. Blackburn for the masonry, 
whilst the footpaths and roadway were made by the Corporation 
staff. Passing on from other road works, the author referred to 
the public baths, cometery, and to the purchase of the gas works 
from a company as far back as 1865. In conclusion, he mentioned 
that there are eighteen miles of main roads in the city, all formed 
of macadam, whilst the footpaths in the centre of the city are laid 
with Yorkshire flags, and those on the outskirts with tar paving. 

At the conclusion of the proceedings an examination was made 
of the service reservoir at Whitefields, and by permission of Messrs, 
Kearsley, agricultural implement makers, their works were thrown 
open for the inspection of members, 





MEETING AT MARKET HARBOROUGH, 

A Midland Counties District Meeting of this Association took 
place on the 8th inst., at Market Harborough, the members being 
received by the chairman of tbe Urban District Council at the 
Council offices. After the formal business had been disposed of, 
the consideration of two papers occupied the members, 

The first paper, on ‘The Public Works of Market Harborough,” 
by Mr. H. G. Coates, A. M. Inst. C.E., engineer and surveyor to 
the Urban District Council, pointed out that as the author read in 
1891 a paper describing the waterworks, the latter would only be 
briefly referred to. There are 4% miles of main roads in the 
district, for the repair of which the Leicestershire County Council 
allow £500 per annum, or £107 per mile, Of other roads there 
are 13 miles, costing £40 per mile per annum. With tho 
exception of a length of about 200 yards, all the roads are 
macadamised ; they are repaired with Leicestershire granite 
broken to 1} gauge, costing 7s. ld. per ton. In the principal 
streets the footpaths are flagged with York stone, Victoria and 
Croft slabs, with 6in. by 10in, dressed and chamfered granite 
kerbs. The other parts of the districts are, however, provided 
with tar-paved footways, which cost about ls, 341, per square yard 
laid complete. With regard to private streets, it is mentioned 
that a 36ft. street costs 333. per yard forward, exclusive of excava- 
tion and levelling, sewers and surface water drains. Prior to 15:0 
the water supply of the district was drawn from shallow wells, but 
in that year Mr. J. B. Everard, of Leicester, carried out a scheme 
at an expenditure of £24,000. The gasworks are the property of 
a company, but the Urban District Council are negotiating for the 
purchase of the works. Discussing the question of sewage 





disposal, the author stated that there are 11 miles of sewers, 
varying in diameter from Yin. to 24in., the latter being the main 
outfall sewer, with a gradient of 1 in 975. In 1882, 12 acres 
of land were purchased for the purpose of sewage disposal, 
of which 94 acres were laid out on the intermittent downward 
filtration system; and in 1889 two small settling tanks were inserted 
at the outfall of the main sewer from the town, in order to catch 
the grosser matters coming down. By 18%4 it became necessary to 
provide additional means of purification. Two fields of pasture 
were accordingly purchased, adjoining the lower end of the old 
sewage farm, 47 acres in extent. As some of the land was not 
suitable for the purpose, the total acreage now available, including 
the old farm, amounted to 424 acres. The new land is kept as 
pasture, and is worked on the broad irrigation system; it is 
drained in a similar way to agricultural land with common tiles. 
A 9in. socket pipe ¢ftluent drain with inspection chambers is laid 
at the lower end of the farm to.pick up the land drains. She 
main concrete carrier from the old farm is continued on to the 
new farm, where two additional settling tanks are provided ; and 
from here the carrier is taken further and divided into two branches, 
one commanding the meadow land and the other the higher land 
at the highest level available. The sludge from the settling tanks 
is raised by means of chain pumps, and when dry is sold to farmers 
for 23. per ton. The character of the subsoil varias, part of it 
being a loamy clay and the remainder of a more sandy nature. 
The average depth of the drains is only about 3ft. Mangold 
wurz2ls and cow cabbages are grown on the old cultivated area, 
but the new land is grazed exclusively now, hay having been a 
failure, as it was found impossible to keep the sewage trenches 
clear. The author then briefly deait with the public offices, the 
market, artisans’ dwellings, tree planting, fire peers and 
scavenging, which is undertaken by the Council. In conclusion, 
he submitted, in regard to the prevention of floods, that the 
question of the conservancy of rivers should receive more attention 
at the hands of the Association. 

The second paper, also by Mr. H. G. Coates, A.M. Inst, C.E., 
was entitled ‘‘ Pabiic Baths for a Small Town,” being a description 
of the Market Harborough Public Baths, which were opened in 
October, 1896. Thesite chosenadjoins the Council offices, and the idea 
was to provide the baths at a cost of £2000, which had been raised 
by public subscription. The designs were or gem by the author. 
The inside dimensions of the swimming bath are 89ft. by 37ft., 
and 16ft. high from floor to wall-plate. The water area is 75ft. by 
25ft., and the depth 7ft. at the deep end, and 3ft. 6in. at the 
shallow end. The bath, therefore, holds 61,525 gallons, There 
are twenty-four dressing boxes, and a steam pipe passes under 
the seats of the boxes, so that they may be warmed in the 
winter. The bath walls are of the following average section :— 
10in. Portland cement concrete, 44in, common red bricks in cement 
mortar, }in. cement mortar rendering, jin. neat cement skimming, 
and 44in. best white glazed brick lining in cement mortar. The 
floor is of the following average section :—S8in, of Portland coment 
concrete, 14in, cement mortar rendering, jin, neat cement skim- 
ming, and din. best white glazed brick lining in cement mortar. 
Two lines of blue glazed bricks are run longitudinally down the 
bath floor for the assistance of those swimming under water. The 
bath wallsare finished with a 12in. by 2in, round-nosed York coping. 








1025 tons of rail in twelve hours and a monthly make of upwards 
of 38,000 tons. At the Jolict Works of the Illinois Stel Company 


@ 10-horse power engine, with a epee reservoir at Lark Hill to 
contain 200,000 gallons, The only method of filtration adopted 


There is a hollow galvanised iron hand rail arcund the swimming 
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ich serves an additional purpose in atrating the water. 

bath, te supporting the roof are faced with a dado of brown salt- 

Javed bricks for a height of 4ft., with a top course of dark glazed 
Prick the remainder of the facing being ordinary white —7 
pricks relieved with a few lines of red bricks, The roof is carrie 
by seven wrought iron principals, with 9in. by 4in. purlins, and 
to by 2in. rafters. The whole is covered with matchboarding, 
felt, and slates. The senting is effected by a lantern light with 
clerestory windows, centre hung, and the top of the lantern is 
lazed with Heywood’s patent glazing. The bath is filled from a 
gin, water main, the water entering at a pressure of 90 lb., and 
taking less than two hours to fill. Reference was then made to 
the slipper baths, the laundry, boiler house, and the regulations 
as to the use of the baths. The Rosher system of heating has 
been adopted, the warmed water from an annular heater issuing 
from three gun-metal spreaders at equal distances up the centre 
line of bath, The before-mentioned iron handrail is perforated at 
short intervals, and provided with avrators, by means of which air 
is mixed with the water in the bath, and it is claimed that the 
water is thereby freshened and purified. ‘The total cost of the 
works, which were carried out by Mr. E. Fox, of Market Har- 
borough and Leicester, has been £2192. In conclusion, the 
author made some suggestions for the consideration of those about 
to design new baths for a small town, ; 

Subsequently an inspection was made of the public baths, and 
after luncheon the members proceeded to the sewage farm, and 
to the Burn Mill service reservoir. 








Tur SELP-PROPELLED TRAFFIC AssoctATION, Liverpool and Dis- 
trict Centre, has presented the report of its first session, which is on 
the whole fairly encouraging. ‘The average attendance at the 
meetings, exclusive of the inaugural gathering, was fifty, The 
financial report shows a small balance in hand, 

EastoN, ANDERSON, AND GOOLDEN, LimitgpD,—This company is 
issning to the public £150,000 44 per cent. debenture stock at 
par. Nothing need be said about the high reputation of this well- 
known firm. ‘The business was founded by the late James 
Easton so far back as 1824, The company’s assets are valued at 
£375,000. This appears to be an entirely legitimate and honest 
proposal, and the loan has been rendered necessary by the aug- 
mented business of the company. 


Sir JOHN PENDER GOLD MeEpaL.—This medal is awarded 
annually to the best student in electrical engineering, who also 
gains the diploma of the Glasgow and West of Scotland Technical 
College in electrical engineering. It is granted by the International 
Submarine Telegraph Memorial Committee, of which the Marquis 
of Tweedale is the chairman, and is of the value of £5 5s, At 
the end of this session, which terminated last week, it was awarded 
to Mr. David Robertson, Glendale, Uddingston. ‘The origin of 
this medal was due to the fact that Sir John Pender, when a young 
man, gained, at the old Institution, a £5 5s, gold medal for the 
best design in tapestry in the year 1535, and he gave a medal 
annually for upwards of ten years to Professor Jamieson to be 
presented to the best student of his electrical engineering classes, 


THE COUNCIL OF THE Royal. METEOROLOGICAL SOCIETY have occa- 
sionally been urged to hold the meetings of the Society in the after- 
noon instead of in the evening, and are desirous of consulting the 
convenience of the Fellows in this matter ; they have, therefore, 
thought that as the next two meetings cannot be held at the 
Institution of Civil Engineers, afternoon meetings might be tried 
on these occasions, The meeting on May 19th will be held in the 
rooms of the Royal Astronomical Society, in the Quadrangle of 
Burlington House, Piccadilly, W., at 430 p.m., when. the follow- 
ing papers will be read:—‘‘The Rainfall of Dominica, West 
Indies,” by C. V. Bellamy, F.R. Met. Soc., Assoc, M. Inst. C E, 
‘‘On the Mean Monthly Temperatures of the British Isles, 
1871-95,” by R. H. Scott, F.R.S., and F. Gaster, F.R. Met. Soc, 
Tea and coffee will be served from 4 to 4.30 p.m. 


THE FEDERATED INSTITUTION OF MINING ENGINEERS, — The 
twenty-fourth general meeting of the members of this Institution 
will be held on June 3rd, 4th, and 5th, in the rooms of the Royal 
United Service Institution, Whitehall, London, S.W., under the 
presidency of Mr, Lindsay Wood, who will deliver his presidential 
address. The list of papers to be communicated to the meeting 
comprises the following amongst others :—‘‘ The Dangers attending 
the Use of Steam Pipes,” by Mr. A. L. Steavenson; “ Electric 
Blasting,” by Mr, William Maurice ; ‘‘The Mineral Resources of 
the Colony of Queensland,” by Mr. William Fryar ; ‘‘ Occurrence 
of Iron Ores and Iron Manufacture in the Weald,” by Mr. C. E. 
Hawkins ; ‘‘A Cinnabar Mine in British Columbia,” by Mr. W. 
Hamilton Merritt; ‘‘ Automatic Milling,’ by Mr. Horace F. 
Brown ; ‘‘ Light Railways,” by Mr. Leslie S. Robinson ; ‘‘ Mining 
in Rhodesia,” by Mr, Albert H. Halder; ‘‘The South Wales 
Anthracite Coalfields,” by Mr. Morgan W. Davies; ‘‘ Mechanical 
Ventilators,” by Mr. M. Walton Brown; ‘“Tin-Mining io 
Tasmania,” by Mr. H. Ferd-Kayser ; ‘‘ Lake Superior Mining Ore 
Region, with Special Reference to the Masabi Range,” by Mr. 
Horace V. Winchell ; ‘‘ Machine Coal-Mining in Iowa,” by Mr, H. 
Foster Bain, &c. During the course of the meeting the members 
will visit the Explosives Testing Apparatus, which is being erected 
by a Departmental Committee of the Home-office at the Royal 
Arsenal, Woolwich, in accordance with the requirements of the 
Explosives in Mines Order made by the Secretary of State for the 
Home Department, under the Coal Mines Regulation Act, 1896, 


_A Bic Steam Tursinr.—A 300-horse power De Laval steam tur- 
bine which is running very successfully at the Twelfth-street station 
of the Edison Electric Illuminating Company, New York City, is 
described in a recent issue of the Scientific American. The steam 
is led into a circular eteam-tight casing in which is located the 
turbine wheel. This wheel has a diameter of 294in., and runs at 
9000 revolutions per minute, the speed of the buckets being 1160ft. 
per second. The blades are arranged around the periphery and 
are milled out of the solid steel spokes with which the wheel is 
built up. They are made very thin at the edges and are of a 
curved cross section. A steel band is left on around the periphery, 
in order to prevent the steam from passing out over the ends of the 
blades ; and it also serves to oppose the tendency of the turbine 
to act asa fan. The steam enters the turbine at a pressure of 
147 lb,, and is directed upon the wheel by means of eight nozzles. 
These nozzles are inclined to the sides of the wheel at an acute 
angle, and the face of the nozzle which lies opposite the line of 
the buckets is bevelled to match the angle so formed. The centre 
of gravity of the wheel and the axis of the shaft upon which it 
turns are never exactly the same. ‘I'o overcome the difficulty the 
wheel is mounted upon a long flexible shaft, so that when the 
turbine is running at high speed the wheel revolves on its true 
centre of gravity, the axis of the shaft springing sufficiently to 
allow this adjustment to take place. The turbine shaft extends 
into a cast iron gearing box, where it carries a pinion whose teeth 
are helicoidal and are inclined at an angle of 45 deg. in opposite 
directions, This pinion operates two toothed wheels, whose 
gearing is also helicoidal, which are placed symmetrically on each 
side of the pinion. The shafts of these two gears extend through 
the gearing box and operate two Desrozier 100 kilowatt dynamos 
which are connected on the three-wire system. The proportion of 
the gearing is such that the speed of the dynamo is reduced to 
750 revolutions per minute. The regulation of the turbine is 
effected by means of a centrifugal governor which is driven from 
the shaft of the larger gear wheal, The segment weights or wings 
of the governor are movable on knife edges with very little friction. 
When the governor revolves the weights diverge, their inner ends 
rush a pin forward, this pin in turn causing the cut-off of the steam 
through the movement of the balanced valve in the steam supply 
pipe at the top of the turbine, A spiral spring inclosed in the 
Bey OrnOr keeps the weight in a state of equilibrium at a speed of 
150 Yévolutions, 
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THE INSTITUTION OF CIVIL ENGINEERS | 
CONFERENCE. 

Tux following time-tables of meetings and visits to | 
works have just been issued :— 


Mr. Robert Etheridge, F.R.S., (2) ‘‘West Australian Gold 
Mining ;” introduced by Mr. C. A. Moreing. 

12.0. In the Large Hall, Westminster Town Hall. Section VII. 
—Applications of Electricity. (1) ‘‘ The Decimal System in Engi- 


| neering Measurement ;” introduced by Captain H. Riall Sankey, 











Date, | Visit. 





NOU sc ara: nse. capen nae Vode 
|B,—Central London Railway Works ... 


May 25th |A.—City of London Electric Lighting Company's Generating 


Refrigerating Company’s Works 


Time and place of meeting. 


3. 30 p.m., at the station, Bankside, 8.E, 
3. 30 p.m., at the works, Oxford-circus, 


|\C.—The Hydraulic Power Company’s Works and the Linde| 3. 30 p.m., Wapping Pomping Station (train, Westminster 


Bridge Station for Wapping, at 2:50 p.m.). 


|D,—South Metropolitan Gas Company’s Works, Deptford ‘..| 8. 80 p.m., at the works (train, Victoria, L.B, and 8.C. Rail- 
| 


z.—N ew River Company’s Works, Finsbury Park... 


May 26th |A.—Dover Harbour Works ... ... 0.0... see ee 
|B.—Metropolitan Sewage Disposal Works, Barking 
C—O SOM anne son; ase ane cee (008 
D.—Woolwich Arsenal ... ... ... ... 

E.— Waterloo and City Railway Works 








smith to Sunbury... ... 0... 0 .. « 
B.—London Docks and Thames Ironworks _... 
C.—Meessrs, Siemens and Uo,’s Works, Charlton 


D,—Tower Bridge ... 
E.—Royal Mint 


| 

| 

On Tuesday, May 25th, at 10.30 a.m., Mr. J. Wolfe Barry, C.B., | 
LL.D., F.RS., President, will deliver a short address to all the | 
Sections in the Large Hall of the Westminster Town Hall, | 





PROGRAMME OF SUBJECTS FOR DISCUSSION, 


Advance proofs of the notes introducing the various subjects 
may be obtained at the Hon. Secretaries’ office, at the Town Hall, | 
Westminster, on or after the 24th instant, The order given below | 
is only provisional, 


TuEsDAY, May 25TH. } 


10.45. In the Large Hall, Westminster Town Hall. Sections | 
IIL. and VII.—Machinery, &c., and Applications of Electricity. 
(1) “The Transmission of Power by Electricity ;” introduced by 
Mr. W. H. Preecs, C.B., F.R.S, (2) ‘‘The Transmission of Power 
by Water;” introduced by Mr. E. B. Ellington, (3) ‘‘ The | 
Transmission of Power by other Agents ;” introduced by Dr. John 
Hopkinson, F.R.S. 

10.45, In the Council Chamber, Westminster Town Hall, 
Section I.—Railways. (1) ‘Rails and Permanent Way ;” intro- 
duced by Mr. H. Copperthwaite. (2) ‘‘ Permanent Way ;” intrc- | 
duced by Mr. I’. W. Webb. 

11.0. In the Council Chamber, Guildhall. Section VI.—Water- 
works, Sewerage, and Gasworks, (1) ‘‘The Law and Allocation 
of Underground Water ;” introduced by Mr. James Mansergh. 

11.0. In the Committee Room, Guildhall. Section 1V.— Mining 
and Metallurgy. (1) ‘‘ Dealing with Water in Pits during Sinking 
and in Permanent Work ;” introduced by Mr. J. B. Simpson. 
(2) ‘* Water in Deep Shafts ;” introduced by Mr. Henry Davey. 
(3) “ Deep Levels in Mining Practice in the United Kingdom ;” 
introduced by Mr. Bennett H. Brough. (4) ‘‘ Prospects of Deep | 
Mining in Cornwall ;” introduced by Mr. William Thomas, 

12 15. In the Council Chamber, Town Hall. Section, V.—Ship- 
building. (1) ‘* Practical Application of Model Experiments to 
Merchant-ship Design ;” introduced by Mr. Archibald Denny. 

12.30. In the Council Chamber, Guildhall. Section II.—Har- 
bours, Docks, and Canals, (1) ‘‘ Concrete in relation to Marine 
Works ;” introduced by Mr. Jobn Kyle and Mr. A. E. Carey. (2) | 
‘The Arrangement of Docks in relation to Approaches, &c. ;” | 
introduced by Mr. H. F. Donaldson. 


WEDNESDAY, May 26th. 
10.30, In the Large Hall, Westminster Town Hall. Section III, 
Machinery and Transmission of Power. (1) ‘‘ Important Questions 
in the Economic Working of Steam Engines and Boilers ;” intro- 
duced by Mr. Bryan Donkin. (2) ‘‘ Separate Condensing Plants ;” | 
introduced by Mr. Henry Davey. (3) ‘‘ Petroleum as Steam 
Engine Fuel ;” introduced by Mr, John A. F. Aspinall. 

10.30. In the Council Chamber, Westminster Town Hall. | 
Section VII.—Application of Electricity, (1) ‘‘Should Generat- | 
ing Plant be Mounted on Springs?” introduced by Mr. James 
Swinburne. (2) ‘‘Turbines Applied to Dynamos ;” introduced by 
the Hon, C, A. Parsons, 

10,30, In the Council Chamber, Guildhall. Section VI.—Water- | 
works, Sewerage, and Gasworks. (1) ‘‘ Water-Gas;’ introduced 
by Mr. Corbet Woodhall. (2) ‘‘Gas for Power Parposes ;” intro- | 
duced by Mr. J. Emerson Dowson. (3) ‘‘ House Sanitation ;” | 
introduced by Mr. Rogers Field. (4) ‘‘ Refuse Destructors ;” 
introduced by Mr. H. P. Boulnois. (5) ‘The Bacteriology of | 
Water Supply ;” introduced by Dr. Edward Frankland, F.R.S. 
(6) ‘* Relation between Rainfall, Flow off the Ground, and Actual | 
Yield of Reservoirs ;” introduced by Mr. W. Fox. 

10.30, In the Committee Room, Guildhall, Section 1V.—Mining | 
and oe (1) ‘‘Some Points relating to the Appliances 
used by Metallurgists;’ introduced by Prof. W. C. Roberts- | 
Austen, F.R.S. 


12.0, In the L: 








e Hall, Westminster Town Hall. Section I.— 
Railways, (1) ‘‘ The Location and Cost of Working of Pioneer 
Railways ;” introduced by Mr. R. Elliott Cooper. (2) ‘‘ What is | 
True or False Economy in Light Railway Construction?” intro- | 
duced by Mr, A. C. Pain. 

12.0. In the Council Chamber, Westminster Town Hall. Section | 
\V.—Shipbuilding. (1) ‘*The Relative Advantages and Disadvan- 
tages of Rotary and Reciprocating Engines as applied to Ship | 
Propulsion ;” introduced by the Hon. ©. A. Parsons. (2) ‘Use | 
of Water-tube Boilers in the Mercantile Marine ;” introduced by 
Mr, A. E, Seaton. 
THURSDAY, May 27TH. 


10,30, In the Large Hall, Westminster Town Hall. Section LIL., | 
Machinery and Transmission of Power. (1) ‘ Piston Valves in 
Locomotives ;” introduced by Mr. 8. W. Jonnson. (2) ‘* Ball and 
Koller Bearings ;” introduced by Mr. W. Bayley Marshall. (3) 
‘* Pneumatic Grain Elevators ;” introduced by Mr, C. R. Parkes. 

10.30, In the Council Chamber, Westminster Town Hall. Sec- 

tion V., Shipbuilding. (1) ‘‘ Improved Materials of Construction 
and their Influence on Design ;” introduced by Professor J. H. 
Bies. (2) Influence of Choice of Materials and Workmanship on 
the Structural Strength and Durability of Merchant Shipping ;” 
introduced by Mr. H. H. West, 
10.30. In the Council Chamber, Guildhall. Section II.—Har- 
bours, Docks and Canals. (I) ‘The Value and Scope of Inland 
Navigation ;” introduced by Mr. E. D. Marten and Mr. J. A. 
Saner. (2) “Comparison of Dredging and Training Works as 
Means for the Improvement of Rivers ;” introduced by Mr. A. F’. 
Fowler and Mr. I, C. Barling, (3) ‘On Autmatic Dredging ot 
Rivers and River Bars ;” introduced by the Hon, R. C. Parsons, 








10,30, In the Committee Room, Guildhall. Section IV.—Mining 
aud Metallurgy. (1) ‘The Kent Coal Field;” introduced by 
i 


| M. Moncrieff. 
| Engineering Problems ;” introduced by Mr, A. 


| papers in Mason College. 
| noon :—Alternative visits to works in Birmingham, or Oidbury, or 


| country. 


way, for Old Kent-road, at 2. 30 p.m.). 
../8, 30 p.m., at the works (train, King’s Cross, Suburban, for 
Finsbury Park, at 3.10 p.m.). 


...,10 a.m. train, Charing Cross Station. 
...|2 p.m., at Westminster Bridge Landing Stage. 
...|2 p.m,, at Westminster Bridge Landing Stage, 
..3 p.m., at the Arsenal (train, Charing Cross Station, at 2 p.m.). 


ade p-m., at the works, Upper Ground-street, S.E. 





May 27th |A.—London Water Companies’ Riverside Works, Hammer-) 10. 30 a.mn., at the pier, Hammersmith Bridge (train, West- 


minster Bridge Station for Hammersmith, 9, 50 a.m.). 
p-m., at Westminster Bridge Landing Stage. 
p.m., at the works (train, Charing Cross Station for Charlton, 
at 2,20 p.m.). 
p.m., st the Bridge. 
p. 


ee 
mE 
3 
2 p.m. to 3.30 p,m., at the Mint, Tower-hill, E, 





late R.E. (2) ‘The Equilibrium System of Feeding Electric 
Railways ;” introduced by Mr, C. E. P. D. Spagnoletti. 

12 0. In the Council Chamber, Westminster Town Hall. Section 
I.—Railways. (1) ‘The Standardising of Working Loads and 
Working Stresses for Railway Bridges ;” introduced by Mr. J. 
(2) ** The Use of Small Scale Experiments in some 
allock, 








INSTITUTION OF MECHANICAL ENGINEERS. 

THE following programme of the Birmingham Jubilee meeting, 
1897, bas just been issued :— 

The summer meeting of this Institution will be held ia Birming: 
ham, and will commence on Tuesday, 27th July. This is the 
Jubilee year of the establishment of the Institution in that city 
in 1847. Under the auspices of the Right Honourable the Lord 
Mayor, Councillor James Smith, the arrangements are being organ- 





| ised by a Local Committee, of which Mr. Arthur Keen, Member 
| of Council, is the chairman, and Mr. W. Bayley Marshall and 


Mr. Eric M. Carter are the honorary secretaries. 

The following is an outline draft of the provisional programme 
at present proposed, subject to revision :— 

Monday, 26th July.—Arrival in Birmingham. 

Tuesday, 27th July.—Morning:—Reception of the President, 
Mr. E. Windsor Ricnards, and the Council and Membe:s of the 
Institution, in Mason College, by the Right Honourable the Lord ° 
Mayor, and the Coairman and Members of the Local Committee, 
Reading ,and discussion of papers. Luncheon at the Grand Hotel. 
Afternoon :—Visits to works in Birmingham, Evening :—Institu- 
tion dinner, Grand Hotel, Birmingham. 

Wednesduy, 28:h July.—Morning :—Reading and discussion of 
Luncheon at the Grand Hotel. After- 


Tipton, or Wolverhampton. Evening :—Conversazione in the 
Botanical Gardens, Edgbaston, by invitation of the Local Com- 
mittee to Members and ladies. 

Thursday, 29th July.—Excursion to Coventry, to visit cycle and 
motor works, &c.; and to Warwick. In this excursion Members 
may be accompanied by ladies. 

Friday, 30th July.—Excursion to Stratford-on-Avon, 
excursion Members may be accompanied by ladies, 


In this 








THE BRITISH IRON TRADE ASSOCIATION. 


THE twenty-first annual meeting of this Association was held at the 
Westminster Palace Hotel on Tuesday last, under the presidency 
of Mr. Alfred Baldwin, M.P. Mr. J. 5S. Jeans, the secretary, sub: 
mitted the report of the board of management. 

The president said that the most interesting feature of their 
trade was the competition of the United States in manufactured 
products, Between 1880 and 1888 the United States took from 
us close upon eight million tons of iron and steel. These condi- 
tions had completely changed, and the question was not what 
quantity would the States take from us, but what quantity was 
likely to come here from the States, As to the future, he admitted 
that he was somewhat of a pessimist. We should have to reckon 
with American competition in a way that even five years ago would 
have been thought ridiculous and impossible, Both American and 
continental competition on a large scale would be impossible with 
the cheap transportation, both by rail and water, which our com- 
petitors enjoyed. Tne United States rate for mineral traffic was 
from one-half to one-third of the average rates charged in this 
As to the future of our iron ore supplies, it was essential 
that they should be available at a relatively cheap rate, especially 





| in view of the low cost at which some of the American deposits 


were being worked. 

Sir Courtenay Boyle, in moving a vote of thanks to the President, 
said he himself was somewhat of an optimist, and he was encour- 
aged in that view by some figures put into his hands that morning 


| of the importation of iron and steel from the United States. The 


importation of pig iron in the first nine months of last year was 
600 tons ; and it rose to 9000 tons in January, and it sunk to 
4000 tons in March of this year. In unwrought steel we imported 
in January 3000 tons; in February, 7000 tons; and in March, 
2000 tons. It was not wholly unwholesome that that demand 
should be supplied ; but still more wholesome was it that granted 
the demand when the demand was felt the supply should be more 
and more from our own resources, and less and less from the 
foreigner. In the Board of Trade there was some anxiety caused 
by the knowledge of the figures as to the supply of ore from the 
Bilbao district. If the supply of iron ore trom that district 
ceased, a very material effect would be produced on the iron and 
steel industries in this country ; and he was glad to see that the 
President considered that that supply was likely to continue as it 
had done in the past, 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admuraity :—Fieet engineer: Francis J. 
Moore, to the Victorious. Staff engineer: Jobn Jones, to the 
Jupiter. Engineers: Peter T. Crichton, to the Pembroke, to 
date May 10ch, and afterwards to the Swallow, in lieu of a chief 
engineer ; Walter T. Stearn, to the Jupiter ; George T. Kerswell, 
to the Victorious ; and W. A. Wallis, to the Victoria and Albert. 
Assistant engineers: William G Lawrence and William R Craw- 
ford, to the Jupiter ; James T. C. Butland, Arthur S, Gush, and 
Louis R. Croisdale, to the Victorious. Probation assiste nt 
erbert L. 


engineers: William P. Sillince, to the Victorious, and 
Parry and William 


lawson, td the Jupiter. 
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THE FRANCIS-JOSEPH BRIDGE AT BUDA-PESTH 
MR. AUREL CZEKELIUS, ENGINEER 
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practical necessities, only their form and proportions are 
carefully chosen so as to produce an harmonious effect. Firstly, 
at all the four sides of the pillars the constructive trellis work 
was intended to be plainly shown, but most likely the trans- 
parent pillars would have looked rather weak in comparison 
with the plain flanges and bars, therefore the broad sides of 
the pillars were given a cut-out plate covering, which still 
allows the real construction to be noticeable, but at the same 
time unites the three ribs to a more compact-looking mass. 
This covering is employed at both the inner and outer sides 
of the pillars—see page 486—follows the vaulting of the arch- 
way, produces a pleasant change to the different latticed work 
around it, and forms a gradual transition to the covered base on 
one hand and to the more transparent pyramid at the other. 
The main proportions of the great cross-junction between the 
top of the flanges were decided by constructive requirements ; 
it consists of three rows of huge trellis work, rather close to 


each other, and in order to avoid blurring in the perspective, | 
the inner parts are painted very dark and the outer parts | 


light. The parts of the archway which are above the upper 
flanges form no part of the construction; they are merely 
decorative parts and give an harmonious finish to the pillars 
and archway. 
constructed in their type of ironwork; the pyramids finish in 
globes, on which eagle-shaped birds—the “turul”’ bird of the 
Hungarian mythology—in cast bronze with outspread wings 
are mounted. The large sphere below the pyramid has round 
openings holding large electric arc lamps, which will effec- 
tually illuminate the environs of the bridge. 


The decorative railing above the main cross junction serves | 


Detat/s of 


/2 900 


in the Middle 

















These parts are nevertheless thoroughly | 


The quantities of different materials employed is as follows : 
—4620 tons wrought iron, 187 tons steel, 87 tons cast iron, 
1218 tons counterpoises (cast iron), 34 tons lampposts and 
ornaments (cast and wrought iron), or a total of 6002 tons 
iron, 624 tons asphalt-concrete, 348 tons cement-concrete, 
110 tons wood boarding, 410 tons wood pavement, 100 tons 
asphalt, 157 tons rails for electric tram, 804 tons pipes and 
water supply, 25 tons gas pipes ; total 2578 tons different. 

The whole weight of the construction, therefore, is 8680 
tons, and the greatest load allowed being 2740 tons, the whole 
possible pressure on the pillars would be 11,400 tons, The 
testing of the bridge was effected by loading it with paving- 
stones, first tha middle span and then the side spans being 
loaded with 450 kilos. on each square metre, in all 27,400 
kilos. The result was that all the temporary and fixed parts 
remained within the allowed limits. 

The cost of the bridge has been 2,260,000 Hungarian florins 
(£190,000), notably 552,000 florins for the piers and ¢éte-de- 
ponts, 1,400,000 florins for the ironwork, 107,000 florins for 
the tollhouses, 66,000 florins for the pavements, 35,000 florins 
for the chandeliers and lamp posts, 100,000 florins for the 
competition, plans, officials, &c. 

The plans were drawn and the work of building was super- 
intended by the engineers of the Bridge-building Office, under 
the direction of Mr. Aurel Czekelius, engineer, whilst the 
architectural designs and ornamentation were made by Mr. 
Virgil Nagy, to whom we are indebted for this description. 
| The stonework was executed by Messrs. Gaertner and Zsig- 

mondy, contractors, and the iron constructions by the factory 
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to strengthen the lofty pyramids as well as to produce with 
its curved lines an esthetical finish upwards to the huge and 
straight lower parts of the structure. All the decorative 


details of the archways consist chiefly in the skilful composi- | 


tion of all the constructive details ; in the richer division of 
certain bands or groups of rivets, and partly of some modest 
ornamental details in wrought iron; greater richness being 
developed around the main nodes, where the coats of arms 


of Hungary are mounted in great cartouches of wrought iron. | 


A rich effect is also produced by the chandeliers and the 
cornices beneath them ; below the cornices the pillars have a 
thorough covering of iron plates, which was indicated by 
practical as well as «sthetical demands, and also show the 
perfect character of riveted ironwork. 


The hand railing of the bridge is constructed of wrought | 
iron, in principle similar to the constructive lattice work, | 


with an addition of certain ornamental parts, and it matches 
the plain constructive parts very well. Near the pillars the 
footpaths form a balcony, which latter breaks pleasantly the 
monotony of the long line; in fact, it ought to have been 
larger, when it would serve this purpose still better. Beneath 
this railway runs an ornamented cornice. 

The ironwork of the bridge is painted in three shades of 
greenish-grey, the handrailing and the lamps are dark, the 
main construction quite light, and the greater part of the 
archway shaded, and here and there gilded, the Hungarian 
coat of arms being polychrome in red enamel. 

The ironwork is of Martin homogeneousiron, manufactured 
at Diésgyér and Zélyom-Brezo, whilst the shoes are of cast 
Martin homogeneous steel, each of them weighing 15 tons 
apiece. The ¢étes-de-pont rest on two separate bases united 
by arches, and were laid, like those of the piers, by the aid of 
compressed air; their depth varies from 3:30 m. to 13:20 m. 

The stone parts are built of Hungarian limestone, and 
covered with Bavarian granite; the blocks of granite under- 
neath the shoes measure 6 cubic metres apiece. On both 
sides of the river tollhouses, built of Hungarian limestone, 
are connected with the bridge, in late renaissance style. 

The work of construction was begun on the Ist of Sep- 


tember, 1894, but could not be proceeded with vigorously until | 


March, 1895, when the ice had disappeared. During the 
foundation of the téte-de-pont and pier on the right side hot 
springs were struck, so that cold air had to be pumped 
into the pit caissons, still it was not possible to bring the 
temperature below 27 deg. Cent. The building of the stone 
pillars was finished in December, 1895. 

The construction of the ironwork was begun in January, 
1895 ; the adjusting of the two smaller spans and the sus- 
pended girder of the middle span was executed on scaffoldings, 
while the greatest part of the cantilevers was adjusted freely 
with the aid of pontoons. The whole work was finished in 


September, 1896, in just two years. 
























































of the Hungarian States Railway, under the superintendence 
of Mr. Secfehlner, engineering inspector. 

The bridge has received the name of the Francis-Joseph 
Bridge, and it was opened by the King on the 4th of 
October, 1896, on which occasion he drove into the construc- 
tion the last rivet in silver, adorned with his initials, and a 
memorial document was placed in one of the globes beneath 
the ornamental birds. 

The new Buda-Pesth bridge is truly a noteworthy piece of 
| modern structure, and especially from an architectural point 

of view, of great interest on account of the attempts made to 

develope the architecture and decoration of ironwork con- 

sistently out of the structure itself. The whole appearance 
| of the structure is very striking and elegant, and adds a fresh 
charm to the fine panorama of Budapesth. 








| LETTERS TO THE EDITOR. 
| (We do not hold ourselves responsible for the opinions of our 
| correspondents.) 





MOMENT OF RESISTANCE. 


Sir,—I take the liberty of sending you herewith my answer to 
Mr. C. B. Collett’s request for ‘‘the best method of calculating 
the moment of resistance of girders ;”" and I hope you may find 
| room forit. The attention of your readers is particularly called 
| to the fact that in both the graphical and analytical methods the 
| numerical result is expressed in inch-pounds, foot-pounds, inch- 
| tons, &c., at pleasure ; and, further, that the result is obtained 

directly from the section of the beam considered, without employ- 
| ing the moment of inertia of the section. The tabulated values of 
| the moment of resistance are equivalent to the “‘ section modulus” 
of Professor Unwin, when multiplied by s, the stress in extreme 
fibre, except that he derives his section modulus by making - = i 
| where I is the moment of inertia of the section, and y is the dis- 
tance from the neutral axis to extreme fibre. This modulus of 
| section, rightly interpreted, expresses in inch-pounds the resisting 

moment of the beam when the bending moment is just large 
enough to create in the extreme fibre a stress of one pound per 
squareinch, Then if we substitute a stress of s lb. for one pound 
| per square inch, we have the workiog moment of resistance in 
| inch-pounds, 
| But here is Mr, Davis, in your.issue of March 5th, calculating 
| the moment of inertia of Mr. Collett’s beam, and finding I = 136in. 
| squared square inches. With an apology in advance, that is 
simply jargon. When the moment of inertia is based on mass and 
velocity, as it should bs, the numerical result means a moment 
| expressed in inch-pounds, &c. And when the moment of resist- 
ance is based on stress and leverage, the numerical result is also a 
moment in inch-pounds, We are not much better off on this side 
the Atlantic. One of our leading writers tabulates I as ‘‘ inches*,” 


and 1 as ‘‘inches*,” And another calls I, when reduced to figures, 
¢ 


——<—= 
‘* bi-quadratic inches,” No wonder “‘ Sextus” says, ‘Th. ‘ 
may even go so far as to tell the professor to sabed : FY pen 
business, and leave the engineer to mind his.” Teachers of en ty 
neering must put the right tools in the hands of their engineeris ; 


students, and instruct them properly in their use, else th ‘ 
bea day of reckoning not to the teacher’s advantage, bildies: 
Chicago, Ill., U.S,A., April 17th. C. V. Kerr 


{Mr. Kerr sends us a paper read by himself before the Ameri 
Society of Mechanical ueees last December. The paper oan 
too long for reproduction in full in our pages ; we give, however, 
the following extract from it, which is sufficiently complete in 
itself.—Ep. E.]:— 2 

“Two methods are offered for determining the resisting moment 
directly from the ecrcss section of a given beam. The analytical 
method is limited to the regular geometrical forms, while the 
graphical applies to any given section. Both methods assume that 
the stress varies directly as the distance from the neutral axis in 
the centre of gravity of section, that the material is homogeneous 
in texture, and that it is not strained beyond the elastic limit, 

“Assume, as in Fig. 1, a beam of elliptical cross section, and let 
s be the stress in extreme fibre in pounds per square inch, The 


stress at distance x from the axis wiil be = ; and the load sup. 


sx 


ported by an element will be The total force on one 


side of the axis oo’ will be 


ra fb a 
~ 8 Qh - 
F= | | aderdy = = | (a?— 2x?) badx = 2 sha, 
a Pet at ai jo 3 


‘*Oa the opposite side of the axis in this and other symmetrica] 
sections there is an equal and opposite d F’ which forms a couple 
with ¢ F, The moment of this couple will be 

(R=dF'aw= 28 xidedy, 


a 


a fb fa 
28 b we 
ae | edidy = “| (a? — x?) de® dx = } msba2 
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"The distance out from the axis at which the resultant force F is 
located is given by 

R _jeaa?_ 3 

2F 2. 3sba 16 

‘This distance from the neutral axis to the centre of stress may 

be designated by c; hence R= 2 F c= Fe + Fe’ for sections not 

symmetrical about the central axis. This location of the centre of 

stress is at least of mathematical interest. It may also be of 


practical value, for the values of f, calculated from R fl 


dirdy. 


and 


R= 


ma = 0°59a, 


for 


beams broken by bending are, as a rule, much larger than the 
values obtained from rupture by direct stress. The formula is 


Fit 





based on the assumption that the material stretches in proportion 
to distance from the neutral axis, which is not true at rupture ; 
but if c is used in the formula instead of x, and then applied to 
the broken beams, much closer results may be Beers 5 Thus, 
the average of five tests by Bach and others on rectangular beams 
of cast iron, having an ultimate strength of 24,118 1b. per square 
inch in direct stress, gives 40,268 as the ultimate strength when 
n is used, but only 26,845 for c. The average of eight tests b 
Ravenhill on rectangular cast steel beams, with an ultimate prea 
of 65,520, gives 99,859 for n, and 66,573 force. And the average 
of thirty-seven tests by Lanza on rectangular white pine beams 
of 2992 Ib, ultimate strength, gives 4451 for », and 2967 for c.” 


Sir,—Roeferring to the neutral axis part of this question, many 
years ago I sawsomesmall castiron 








test girders of the usual section 
broken a‘ Messrs. Fox Hender- 
Y¥___, son’s wo ks, The top flanges 
on failed by having a wedge-shaped 
a iece forced out as sketch. li 
of { as always, since I began to 
} think about the subject, seemed 
§ to me that the neutral axis must 
\ have been at or near the bottom 
of the cusp. But how can this 
| be reconciled with Mr. Barlow’s 
' / careful experiments on cast iron 
( rectangular bars or beams which 
ees first appeared in the ‘‘ Philoso- 
: — phical Transactions,” and which 
‘ seem to show that the neutral 
axis does not rise as fracture is 

approached’? This is purely a matter of memory on my part, 
Blackheath, S.E., May 10th. J. 5. 


Sir,—In old times people were converted from an unsound to 
a sound faith by putting them to the torture. For this purpose 
my ancestors found squeezing the thumb very efficacious. In order 
to convert your correspondent, Mr. Percival, to a belief in the 
utility of the compression member of a girder, I would like to 
apply the following device: I would take an inch board, 6in. wide, 
and 38ft. long, and I would saw it across and plane the ends neatly 
equare, Then I would put a hinge on one edge ; next I would stand 
that board on edge on two supports, with the hinge on the under side. 
Next I would persuade—forcibly if necessary—Mr. Percival to put 


! ! 


a 


mal 
! I\ 


his thumb into the interval between the two boards at the upper 
edge, and then I would bear down strongly on the boards—I may say 
that I turn the scale at seventeen stone—that is to say, I would 
load the girder. I am prepared to say positively that your 
correspondent would gery | admit that his thumb was in com- 
pression, and he would not dispute that the hinged joint was in 
tension; and IJ am also prepa to say that he would admit that 
there was some point in the depth of the girder between his thumb 
and the hinge which was not in either compression or tension, 
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May 14, 1887. 
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h is the neutral axis, and that he very much wished his thumb 


there instead of where it was. ; 
ke things plain, here is a sketch of the girder. Your 


whic 
was 





To ma ! 

r dent’s thumb is supposed to be at A. I have not shown 
ogre in the sketch, as I do not wish to harrow up the 
feelings of your readers, CLAVERHOURE: 

\yandee, May 10th. 

Sin,—Mr. Collett says that he cannot agree with my remarks 


as to the accuracy of the present formu’ for beams—that is to 
say he does not believe that the present formul: when appiied 
to beams give correct results, the elastic limit of no fibre in the 
beam being exceeded. I referred to experiments to prove this. 
[ think it may be allowed that if the modulus of elasticity as caleu- 
lated from bending experiments agrees within practical limits with 
the modulus derived from tension or other simple stress experi- 
ments, the theory correctly represents the action of the beam. 
Now, referring to page 253 of Unwin’s bock on “ Testing,” we 
find that certain experiments on Bessemer steel gave for Ea 
somewhat higher value from direct tension or comprescion than 
from bending ; but the distance is not great enough nor uniform 
enough to warrant us in deducing anything particular from it. 
If anything, the beams were weaker than the ordinary theory 
would have shown. Oa the same page is another table of expert- 
ments on Siemens-Martin steel, giving a modulus of elasticity 
practically the same for bending and tension experiments-—less 
than 1 per cent. difference. f ; 

These experiments refer to beams at working stresses, and in 
the condition in which engineers have to deal with them. 

Then we may safely say that if we calculate an iron beam to 
have a working stress of five tons on the outside fibre, it will in 
actual practice have that stress on the outside fibre. Does Mr. 
Collett deny this, and say that the beam is not really stressed to 
five tons on the outside fibre—and where does his increased moment 
of resistance come in ‘ ; ae 

When any part of the beam is stressed beyond its elastic limit, 
the ordinary formu’ become inapplicable; and the general 
formu're used for beams with a modulus of rupture are then purely 
empirical, and not theoretical at all. , 

In the paper by Sir Benjamin Baker on ‘‘ Beams” no details 
are given of the increments of loading or deflection, and, if what 
he takes as tha elastic limit load ona beam is really the load at 
which a noticeable permanent set is first observed, agreement with 
values given by the ordinary theory i3 not to be expected. : 

To illustrate this point, take the record of an experiment given 
in Kirkaldy’s ‘‘ System of Testing.” The increments of loading of 
the beam were 5000]b. The increments of deflection were as 
follows: O5in, for each 5000 1b, up to 45,000 lb., ‘O6in. to 55,000 lb., 
‘O7in, to 60,0001b., +12 to 65,0001b. Kirkaldy places the elastic 
limit at 64,2001b. I don’t think it could be expected that the 
ordinary theory would give so high a value. 

Referring to Mr. ©. L. Smith’s letter, page 434, he applies a 
theory which is only. applicable within elastic limits, and which 
requires proportionality of stress to strain to a case where neither 
of those conditions is complied with. 

His calculations would also require the relation of the stress 
and strain of cast iron to be altogether different to what the 
formula given by Unwin expresses. His methods are still less 
applicable to iron and steel beams at their ultimate strengths. 

As to the existence of a neutral axis, I believe no harm is done 
by admitting it and all its usual properties, for practical purposes ; 
although, strictly speaking, the distortion of the crcss-sections 
takes away some of these properties, 

As to why the ultimate strength of a boam is greater than an 
application of the ordinary formul:e under the old suppositions 
would show, I believe it is generally understood, that this is owing 
to the plastic yielding of the beam, which does not require the 
shifting of the neutral axis at all. 

For the benefit of some of your correspondents who are so 
anxious to make out a case for increased compressive strength of 
metals and raising of the neutral axis, I may mention that a table 
of experiments I have noticed in Kirkaldy’s ‘‘ System of Testing” 
shows no practical difference between the elastic limits in tension 
and compression for steel. Jas, GILCHRIST. 

Manchester, May 8th. 





Srr,— Your correspondents Messrs, C. B. Collett, Walter Percival, 
and ‘*P, W. D. L.,” will find information that may interest them 
respecting the neutral axis in Stoney, onthe ‘‘Theory of Stresses, 
&e.,” sections 57, 58, 68, 131, and 431. Ne TK Y. 

May 10th. 





HOLTZER PROJECTILES, 


Monsieur,— Vous reproduisez dans votre No. du 30 Avril, page 
437, les résultats d’an tir du 19 Mars dernier, fait avec des obus 
Holtzer a.p. de 6”, contre une plaque Vickers’ de 6” i face 
cénenté3, 

Sans contester la qualité remarquable de cette plaque, et tout 
en rendant hommage au jugement ¢clairé et impartial avec lequel 
sont trait¢as dans votre journal les questions d’artillerie, nous 
demandons 4 vous faire connaitre gue notre dernier lot dobus de 
6" « &ré Livré a votre Gouvernement en Mars, 1889, ii y a done huit 
ans, 4 une épcque ci: il n’était pas encore question de plaques 
Harvey. 

Or, sila 6.6 fait, depuis, des progrés dans la fabrication des 
cuirasses, nous en avons fait aussi, de notre c‘té, dans la fabrica- 
tion de nos projectiles, 

C'est un point qu’il ne faudrait pas perdre de vue et qu'il serait 
juste [fair] de faire ressortir, car en face des plaques nouvelles de 
bonne qualité, les anciens projectiles a.p. se trouvent, aujourd’ hui, 
\. peu prés dans les mémes conditions ol se trouvaient autrefois les 
obus Palliser, en face des plaques compound. 

(Un de vos abonnés), 


Aciéries d’Unieux (Loire), le 7 Mai. Jacon HOLTZER. 





MECHANICAL ENGINEERING AS A PROFESSION. 


“1R,—I was very glad to see your article of April 30th, entitled 
‘‘ Mechanical Engineering as a Profession.” Your description of 
the life of an apprentice clearly shows the hardships which he has 
to put up with, and is an exact portrayal of the real facts. I crave 
space to bring forward what I consider the greatest hardship of 
all, and of which you make no mention. It is the meagre amount 
of holidays, or extra leave, which is generally allowed the premium 
or gentleman apprentice. The amount of leave which is allowed 
varies at different works, but on the average it is not more than 
about a fortnight at midsummer, and ten days at Christmas, with 
none at Easter beyond the time during which the works are closed. 
Imagine a lad leaving a public school at sixteen, and entering an 
engineering works. He finds the work ten times as hard, having 
to be on his legs the whole day from six o’clock in the morning, 
and his evening is then filled up by study at a class, so that he 
has practically no spare time. As a Briton he is fond of sport and 
manly games, such as he has been accustomed to at school and at 
home, but if he means to get on, all this must be given up, and 
the afternoons spent on the cricket field at school must now be 
spent in a hot, stifling workshop. Now, I am not speaking of the 
lad who is lucky enough to be living in the town where the works 
are, and who can go to his own home every evening, but of the 
boy who lives in lodgings, and whose home is many miles from the 
works, True, engineers are not always born in a town where they 
can receive a good training. To return to our lad who has just 
left a public school and started work with B—— and Co., Ltd. 
At last Easter comes round, and he thinks of the games of tennis 
he had on the grounds of that country rectory the Easter before ; 
he also hears that his brother is already home from his easy-going 
life at Oxford, and a cousin, a naval cadet on the Britannia, is 








going to keep his brother company for a fortnight. Our friend 
would like to be with them ; but no, he must remain where he is, 
bottled up in a large smoky town, with its unhealthy atmosphere, 
and many temptations. But still our apprentice lives in hope, he 
looks forward to a fortnight at midsummer, and a few days at 
Christmas to be profitably spent at home, and longs to be in his 
own private workshop at home, where he spent so much of his 
holiday time when at school. But a fortnight at midsummer is 
too short, he would like a month if it were allowed him; and I ask, 
Mr, Editor, why should not we premium apprentices be allowed a 
month’s leave at midsummer, with proportional allowances at 
Haster and Christmas’? Premium apprentices form a very small 
proportion of the total number of hands employed at any engi- 
neering works, and therefore their absence would make practically 
no difference to the output ‘t might be said that this would not 
be fair to the ordinary apprentice or working boy, but our 
premium should entitle us to some privileges in the way of holidays. 
The working boy can go to his own home every evening, his 
father being always employed at the same works, and there is no 
necessity for him to attend evening classes. If only employers 
would make some concessions such as I have asked for, they would 
at once remove a great and terrible hardship from the path of the 
premium apprentice. DETERMINED TO Get ON, 
Birkenhead, May 9th. 





DYNAMICAL TERMINOLOGY. 


Sin,—Does not Professor Greenhill give his case away when he 
admits that absolute measure is in its proper place when used for 
recording electrical and astronomical results’ The confusion is due 
more to the professors than to the measurements. If they would 
all agree to use the poundal or any other one unit, absolute or 
empirical, there would be much less confusion. It is trying to the 
mind as well as to the temper when, say, after endeavouring to 
understand Professor Lodge’s explanation of momentum—quoted 
by Mr. Harrison—we turn to Professor Stewart or Professor Gireen- 
hill for more light, and find that we have to disentangle our minds 
from one set of ideas before we can understand the other. The 
engineer of the future would scarcely find poundals a stumbling- 
block if he were taught to think in poundals only. 

Professor Greenhill is hardly fair to the “lazy” algebraists. 
Mathematicians are apt to forget that figures do not necessarily 
represent facts; but in this instance there is something to be said 
for the mathematician. W, the measure of the earth’s attraction 
in terms of quantity of matter, varies with ition, so that to 
make M = W is to make a mistake, since M is constant; and a 
constant cannot equal a variable quantity even mathematically. 
Now 4 also is a measure of the earth’s attraction, but in terms of 
velocity, and 4 varies concurrently and proportionately with W. 
So that although both W and y¥ are variable quantities, their 


ratio W is constant. 3y putting M = Ww we make the equation 
q q 
consistent with arithmetic and with physics also, Why will not 
the professors agree to relegate 1 to its proper place—problems 
connected with gravity’ .The y of gravitation is not the ¥ of 
dynamics in general—it is only a cousin, So long, however, as 
our teachers persist in misusing gravitation 4 for all dynamical 
problems, we poor engineers will have to suffer from hazy 
ideology. W. H. Nortucorr, 
Ifatcham Ironworks, May 10th. 





SLIDING SEATS FOR OARSMEN, 


Sir,—One or two friends of mine, who pretend to know some- 
thing of the subject, are doubtful of the value of the sliding seat ; 
and | should be glad if any of your readers could inform me if any 
practical tests have been made between fixed and sliding seats 
under the same conditions, and in boats of the same weight, &c.; 
and also if any reader would kindly furnish an easily-understood 
explanation of the theory on which the benefit supposed to be 
obtainable from the sliding-seat is based. It is a question of some 
interest in relation to the correct application and position of 
mechanical force. INQUIRER, 

London, 8 E., May Ist. 





BARKER'S COMPOUND CRANK FOR CYCLES, 


Sir,—Although several letters have appeared in your columns 
on this subject, none of your correspondents seem to dispute the 
accuracy of my claim that these patent cranks enable a rider to 
use at least a 40 per cent. higher gearing without increasing the 
distance between the pedals or the pressure on them. Under this 
heading four letters were inserted in your last issue. 

Referring to Mr. Bowden’s letter, I know of no ‘‘ extending 
crank” that resembles mine in construction or result, nor have I 
seen any communication from Mr. Bowden in the cycling press. 
He would appear to think that I gain nothing by reducing the 
number of revolutions of the feet about 30 per cent. in any given 
distance, without increasing the pressure on the pedals or the 
distance between their axes. Perhaps I had better here call 
attention to the fact that while 100 is nearly 43 per cent. more 
than 70, 70 is exactly 30 per cent. less than 100. 

For all riders the best distance between pedal axes is not neces- 
sarily 13in, Whatever the best personal distance may be, the simple 
crank is half that length, and the “ precise leverage” may be 
regulated by the gearing, as Mr. Bowden points out. 

Whatever distance between pedal ares, and whatever gearing 
with the simple crank may best suit a rider, this compound crank 
—without altering that distance or the pressure on the pedals— 
will enable him to use a gearing fully 40 per cent. higher. If 
simple cranks were applied to the 100in. geared experimental 
bicycle—Fig, 1, on page 374—they would have to be about 97in. 
long, or increased pressure on the pedals would be required. With 
simple cranks of this length the distance between pedal axes 
would be 18fin., as against 123in. with the equivalent compound 
cranks. The pedal on the simple crank would travel 59in. while 
mine travelled 422in. 

By using a simple 64in. crank and reducing the gearing, Mr. 
Bowden thinks he gets the same result as I do—as a fact, he in- 
creases the number of revolutions of the feet in any given distance 
beyond even what is now usual, heats the rider unduly, and 
prevents him putting in proper ankle work. I take a distance 
between pedal axes of 12jin., and put three-fourths of it in front 
and one-fourth behind, and am thus able to gear fully 40 per cent. 
higher than I can with 63in. simple cranks. 

Although at almost every point in its path it has a slower speed 
than that on a simple crank, my pedal has a relatively quick travel 
in the early part of the stroke, diminishing as the foot descends. 
I consider this a much more effective motion than the quick-slow- 
and-quick movement suggested by Mr. Bowden. 

Nearly all the carrier tricycles on the crowded London streets 
are devoid of all back-pedalling power, and so are two or three 
bicycles now on the market, I retain fully half the back-pedal- 
ling power that is obtainable when 6gin. simple cranks are used in 
combination with 100in. gearing, and also have a good brake. 
Automatic back-pedalling brakes on the driving-wheel hub are 
particularly well adapted for use with thesecranks, The relatively 
slow upward motion of the pedals allows them to be easily applied. 

After many months’ experience of these cranks, I believe the 
slight additional weight is a very small item compared with the 
increased forward propelling power. The friction and complica- 
tion, as compared with the simple crank, is that of a 64-toothed 
planet wheel revolving in a ball bearing, and rolling round a 
fixed sunwheel of the same size, I admit that it is more compli- 
cated than the simpie crank, but would point out that the present 
type of bicycle with pneumatic tires and hundreds of extra work- 
ing parts in chain wheels, chain, crank spindle, ball bearings, &c., 
is considerably more complicated than its tall prototype with solid 
rubber tires and—at one time—plain bearings. 


“R, J. H.” arrives at his result by neglecting altogether the 
horizontal components of the forces applied by the rider’s feet. 
I repeat, that the diagrams—Figs. 4 and 5, on page 374—are 
accurately drawn, and that there is no dead-centre difference 
between them. Mr. Gibson thinks my pedal motion somewhat 
similar to walking, and, ‘‘ once acquired, should be more natura: 
than a constant uniform speed.” I think it more closely approxi- 
mates to the foot motion in running ; and that there is little if 
anything to acquire, provided the rider has never learnt the 
uniform rotary movement. Mr. Yabsley claims priority in the 
matter of the idea Mr. Gibson abandons it, GERALD BARKER, 

1, Victoria-street, Westminster, S.W., 

May 10th. 





PACKING STEAM BOILER WATER-GAUGE GLASSES. 


Sir,—Since the introduction of high-pressed steam boilers the 
breakage of gauge glasses has caused great annoyance, and given 
rise to numerous complaints, and many suggestions have been 
made of introducing substitutes ; but the question arises whether 
the substitutes would be any better, and whether the gauge glasses 
now in use—if of good quality—are not sufficient for all that is 
required of them. I am of opinion that they are, provided always 
that the quality is good. 

I have made a large number of experiments with the Perth 
gauge glasses, and find they will stand a hydraulic pressure of 
5000 Ib. to the square inch without breaking. You may take one 
of the glasses in your hand by one end and insert the other into a 
flame that will bring a red heat on it in about half a minute, also 
without breaking. Such being the case, the question naturally 
arises, Why should a glass that will stand the variation above 
described, and that can be subjected to 50001b. hydraulic pressure, 
be broken with 2001b. or 3001b. steam pressure? To this it might be 
replied, that in the one case the tests are done separately, while in 
the other the heat and the pressure are combined. This looks like 
a formidable objection; but it is only so in appearance, as I am 
quite sure I will be able to prove that the glasses are broken 
neither by the pressure nor the heat, but by the expansion of the 
glass being interfered with. Increased pressure of steam means 
increased heat, and the heat and pressure combined means an 
increase in the expansion of the glass ; and if the glass is packed 
too tight, or in any way to interfere with its natura] expansion, 
breakage is unavoidable. It must break the moment it reaches 
the point of resistance. 

In regard to the fi of gauge glasses, there are a number of 
points to be noticed. First, you must have a good gauge glass. 
There are glasses in the market that will not stand 200 |b. pressure, 
pack them how you may, and the glasses must not be too full 
for the size of the gland ; more glasses are broken from this cause 
than would be credited, if the amount were known. 

In the second place, the gauge cocks must be set perfectly true, 
otherwise the glass will have too little space for expansion on the 
one side, and the packing must be suitable and of the very best 
quality. Rubber washers of the best quality are not suitable of 
themselves. With steam at 2001b. or more, they get softened to 
pulp in a very short time, and are blown out. To prevent this 
they should have a ply of asbestos twine or cord on each side of 
them, which protects them effectively. 

The next point to be noticed is the screwing up of the glands. 
You should be able to move the glass with your finger and thumb 
after the screwing is finished. If you cannot do so, the room for 
expansion is not sufficient, and breakage will result. With the 
glass left easy, there will be a little leakage when the steam is put 
on ; but this will take up as soon as the glass and the packing 
expand. To ensure perfect safety, however, it would be as well 
to slacken the nut almost to leaking point again. One point to 
be particularly noticed is that the glass breaks most frequently at 
the steam end of the gauge cock ; that is because the steam is hotter 
than the water, and causes more expansion. This should be kept 
in memory when screwing up the glands, If these directions are 
followed, a good gauge glass should stand perfectly well in the 
highest pressure boiler that has yet been made. 

As the proper packing of a gauge glass is so important to engine 
drivers and stokers, especially where high-pressed.boilers are used, 
I may take the liberty of formulating these hints into a kind of 
rule :— 

First, a good gauge glass must be used, which should not be 
too full for the size of the gland ; second, a good rubber washer 
should be used, protected by a ply of asbestos twine on both sides; 
and third, the glass should be movable by the finger and thumb 
after the glands have been tightened up. The steam end of the 
glass should be left a shade slacker than the water end ; and last, 
but not least, the whole operation should be carried out with 
intelligence, This last instruction is quite as important, if not 
more so, than any of the others. I may state that these experi- 
ments have been carried out on a steam boiler with a working 
pressure of 300lb. At first there were a great many breakages, 
but after experience showed what kind of packing was required, 
&c., it was almost impossible to break one. 


Perth, May 7th. JOHN MONCRIEFF, 





PISTON RINGS. 


Str,—I am interested in some engines in which the high-pres- 
sare cylinders were originally fitted with phosphor-bronze piston 
rings ; these, owing to wear, have been replaced by cast iron rings ; 
the low-pressure cylinders have and always had cast iron rings. 
The change made in the former has brought about a serious 
cutting of the cylinders and piston-rods, while the low-pressure 
cylinders continue to be in splendid condition. Seeing that the 
suid cylinders show the wear of the phosphor-bronze rings to be, as 
it were, incorporated in the metal, can this result be due to 
chemical or galvanic action of the phosphor-bronze alloys and the 
new cast iron surface of the rings / J. W, 

Newcastle, May 12th. 





THE VICTORIA LOCOMOTIVE. 


Srr,— Will any of your readers be good enough to give me the 
leading dimensions of the old Lancashireand Yorkshire locomotive 
Victoria? My photograph shows it to have been a six-wheeler, 
with the first and second pair coupled, inside cylinders, no dome, 
and a raised fire-box. C. RB. 

May 12th. 








TRADE AND BusINEss ANNOUNCEMENTS.—We hear that the 
judges of the Newcastle Sanitary Exhibition have awarded the 
silver medal of the Sanitary Institute to Messrs. the Horsfall 
Furnace Syndicate, Limited, for their Patent Refuse Destructor.— 
The Simon-Carves By-product Coke Oven Construction and Work- 
ing Company, Limited, have just completed a contract for a 
complete installation of coke ovens with the Wharncliffe Silkstone 
Colliery Company, Limited. They have also, we understand, 
concluded some important work in Spain, South Russia, and Asia 
Minor. All the furnaces are of very considerable capacity. 


THE BALTIMORE AND OHIO RAILROAD COMPANY have just 
inaugurated the tonnage system for handling freight trains. The 
cost of operation is said to be decreased to some extent by using 
this plan. The unit system will be the basis for operation on the 
tonnage system, the unit of weight being 64 tons. When cars are 
loaded or received from other lines, the number of units of weight 
it contains will be plainly marked on the side of the car, so that the 
trainmen will have no difficulty in arriving at the proper number of 
units to place in the train. The use of the unit system, says the 
American Engineer, renders it very easy for trainmen to figure on 








just how many tons they are handling, and does away with the 
use of five and six figures in addition, 
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Tar ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
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ADVERTISEMENTS. 

@® The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by a 
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teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Prices for Displayed Advertisements in ‘‘ordinary’ and ‘special’ 
positions will be sent on application. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Three o'clock on Wednesday afternoon 
in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of THe ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.”’ 











PUBLISHER’S NOTICES, 


*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 
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*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

*,* All letters intended for insertion in THe ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 

REPLIES. 

W. H.—You can obtain the corrugite1 valve from Mr. Beldam, 
Gracechurch-street, E.C. 

J. Mc. L. :Cartside.)—Assuming that the weights are arranged symmet- 
rically, so that the centre of the axis is in the centre of gravity, the 
only force required to bring the lever into a vertical position will be 
that needed to overcome the friction of the axis and the inertia of the 
weights, and the combined resistances will vary as the weights. If the 
weights are doubled, so will the resistance be doubled. In a word, the 
whole structure is precisely analogous to a wheel. If the axis does not 
pass through the centre of gravity, complications arise, and a separate 
calculation would have to be made for each case, according as the 
relation between the axis and the centre of gravity varies. 


INQUIRIES. 


ACETYLENE BURNERS. 
Sir,—Can apy reader inform me where I can obtain Brays special 
00000 burner for acetylene gas ? J.P. W. 
May 10th. 


COFFEE MACHINERY. 
Sir,--Can any one give me the names of three or four English manu- 
facturers of coffee plantation machinery and saw mills ? L. B. 
May 12th. 


COFFEE-CLEANING AND SUGAR-REFINING MACHINERY. 
Scr,—Will any of your readers be so kind as to supply me with the 
names of makers of effee-cleaning and sugar-refining machinery? 
May 10th. W. G. 








MEETINGS NEXT WEEK. 

Roya Institution oF GxeaT Britatn.—Friday, May 2ist, at 
9 pm.: Discourse, ‘Contact Electricity of Metals,” by the Right Hon. 
Lord Kelvin, G.C.V.0., D.C.L., LL.D., F R.S., M.R.I. 

Society or Arts.—Wednesday, May 19th, at 8 p.m.: Paper, “ London 
Water Supply,” by Mr. Percy F. Frankland, Ph. D., F.R.S. Sir Douglas 
Galton, K.C.B., F.R.8., will preside. 

Tue InstTiTuTION OF MINING AND MegrTaL.urGy, Lonpon.—Wednesday, 
May 19th, at 8 p m.: Papers to be read and discussed, ‘‘ Mining Accounts 
and Cost Sheets,” by Mr. A. G. Charleton, M. Inst. M.M. ‘Notes on an 
Electric Drill.” by Mr. G. Douglas Hay, A. Inst. M.M. ‘Notes in an 
Examination of a Mine in the Klerksdorp District, 8.A.R.,” by Mr. G. A. 
Denny, M. Inst. M.M. 











DEATH 
On the 1)th inst., at 20, Bulwer-road, Leytonstone, in his forty-seventh 
year, Rop‘rtT Apams, formerly superintendent of the Tilbury Docks, 
third son of the late John Henry Adams, C.E. Interment at Ilford 
Cemetery, Saturday, 12 80 pm 


“THE ENGINEER” 
1100 GUINEAS ROAD CARRIAGE COMPETITION. 

WE are now in a position to announce that the Judges 
have decided to make their preliminary examination of 
the vehicles entered for competition on Friday, the 28th, 
and Saturday, the 29th May, at the Crystal Palace, and 
that they will start the competitors on the long distance 
run on Tuesday, the lst June. Mr. H. Graham Harris, 
M. Inst. C.E., will act as secretary during the trials. On 
page 483 we give a reduced copy of the route map which 
will be supplied to the competitors. 
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RAILWAY WORKERS IN CONFERENCE. 

Tur members of the General Railway Workers’ Union 
are holding their annual Congress at Sheffield this year. 
under the presidency of Mr. 8. H. Fielding, of that city. 
In his presidential address, Mr. Fielding indicated pretty 
clearly what the aims of the railway workers are in their 
concerted action. Looked atin their general aspect there 
seems little indeed to raise opposition. It is in their 
application to working problems that the trouble begins. 
For example, no one can object to any combination which 
claims as one of its chief objects its determination ‘to 
sweep away completely those narrow and bigoted con- 
siderations of self and self-interest which too long have 
been the stumbling-block to the interests of the workers ” 
But after this generic pronouncement we get down to the 
bed-rock of fact, and find some specific statements which 
show that the ‘ self-interest” is not charged so much 
against the workers as against those who employ them. 
‘* Politicians,” said Mr. Fielding, ‘‘ have urged upon the 
workers the necessity for being thrifty,” but he wants to 


rate of wages he receives, and the long hours he has to 
work. His pill for the earthquake is for all the workers 
to become trade unionists, and then being powerfully 
combined, sell their labour in as dear a market as they can 
find. No great exception can be taken to that as a general 
principle, so longas the railway workers themselves steer 
clear of ‘‘ those narrow and bigoted considerations of self 
and self-interest” which, in recent cases of railway 
strikes, took no thought of the trade of the country or 
even of their colleagues in labour of other crafts. The 
railway employés have as much right as other employés 
to seek to better their condition. They have perhaps less 
leisure for social intercourse and home comforts than the 
majority of people engaged in other occupations ; but it 
is in the nature of their calling, and occasioned by no 
tyrannical action on the part of the railway companies. 
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The men of the line, too, cannot be blind to the enormous 
improvements which have taken place in their condi- 
tion of late years, partly through their own successful 
agitation leading to legislative changes, and partly to 
the enlightened policy of enterprising railway managers 
who have honestly sought to combine extreme 
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TO CORRESPONDENTS. troubles have arisen. These have done _ infinite 


damage in their development, and would have done far 
more had not unreason got to the end of its tether and 
common sense come into play. It has been increasingly 
evident that in railway working neither capital nor labour 
can get all its own way, and it is not desirable that either 
should do so. The danger is when people who live by 
industrial disputes induce the men to put forward im- 
practicable schemes involving impracticable demands. 
Then comes “the rift within the lute,’ which rapidly 
widens until a whole railway system may be mute. That 
crisis reached, each party to it is compelled to come to 
terms, and the world sees once again a realisation of the 
old saying that ‘‘ When the worst comes to the worst, 
things are sure to mend.” The one mistake the worker 
is apt to make is that the railway companyis an organised 
tyranny that wants to get as much out of him as it 
possibly can for as little money as it can possibly pay. 
That is the view diligently inculcated by the demagogue ; 
but it is a view which has no place in the economy of 
any well-conducted British railway. The management 
knows that its success is largely dependent upon the 
rank and file; it seeks to make the workers as com- 
fortable as possible in their different departments ; and 
it is only when “programmes” and “ platforms” are 
thrust upon them at inconvenient seasons and in menacing 
fashion that the stiff front is presented which would not 
have been visible had proper consideration been shown 
for the exigencies of the railway service, or reasonable 
regard had for the environment of the situation. The 
railway worker may take it that the railway manager 
wishes to be on the best possible terms with him; that 
he will do all in reason to make his position better than 
it is; and that when there is trouble in the air, certain 
contemplation of the situation will invariably disclose 
the fact that arrangement of difficulties is not merely 
possible, but practicable, and heartily desired by all the 
heads of departments. 


AUTOMATIC RAILWAY COUPLINGS. 


NEARLY a dozen years ago the Press, Parliament, and 
the Board of Trade took action concerning the accidents 
and deaths which were brought about by shunting, 
coupling, uncoupling, and marshalling goods wagons. 
In the five years from 1882 to 1887 no fewer than 1467 
persons were thus killed or injured. In 1882 the acci- 
dents numbered 1677. Thence onwards there was a 
decrease in the number year by year, the decrease being 
due mainly to the adoption of the shunting pole, by the 
use of which it becomes unnecessary to go between the 
wagons to couple or uncouple them. Recently, for some 
cause not clearly stated, there has been an increase in 
the number of casualties. In 1892, indeed, the number 
had risen to 1799. and more recent returns are not 
satisfactory. It is not remarkable, therefore, that 
the use of automatic couplings of some kind should 
be again suggested; and additional interest is’ lent 
to the question by the new Employers’ Liability Bill, 
under which the railway companies will have to pay 
compensation, no matter what the circumstances 
under which an accident occurs to a porter, shunter, 
goods guard, or other servant of the company. It is 
very commonly assumed that if only automatic couplings 
were used there would be no longer any accidents in goods 
yards; at all events, men would not ke crushed between 
wagons, or run over by tripping and falling under the wheels 
while runving alongside a wagonin motion. Whether this 
is a justifiable belief is open to question. But it may be 
admitted that there would be a sensible reduction in the 
number of accidents. In discussing the questions which 
present themselves for solution, many things not obvious 
at first sight have to be considered. One of the first is 
the mechanical practicability of automatic coupling; 
another is the commercial possibility of automatic 
coupling ; and lastly, we have to consider whether auto- 
matic coupling, if adopted, would be absolutely efficient 
in the saving of life, andif there is any other scheme 
by which equally good results might be secured for less 
money. 

To the first question there can be but one answer. It 
is possible to make an automatic coupler which will 
work; but whether any coupler would be as suitable to 
the conditions of English railway goods and mineral 
traffic as is the existing system is open to doubt. It is 
said that there are at this moment no fewer than five 
thousand patents in the United States for automatic 
couplers, and we know as a fact that they continue to be 
patented at the rate of three and four per week. This 
is all the more remarkable, because some years ago 
the leading American companies bound themselves 
to use certain standard couplers, modifications of 
Janney’s system, and this has greatly limited the field 
in which new couplers may find favour. In this country 
several couplers have been tried ; and as far back as 1875 
Mr. T. A. Brockelbank designed an automatic coupler 
which was fitted to a train of twenty wagons which he 
hired, and the train was worked successfully for some 
time between Birmingham and London. It is not our 
purpose now to consider in any detail the construction of 
automatic couplers. It is generally admitted in the 
United States that even the standard couplers leave 
something to be desired. It may, however, be said at 
once that the coupler which suits American rolling stock 
would not suit ours ; and that even in the States its use 
is far more general with passenger than with goods stock. 
In the United States there are no side buffers, and the 
wagons are very much larger than ours, so that there are 
fewer wagonsina train. One of the great objections to all 
automatic couplings is that they do not provide sufficient 
slack, and the slack is absolutely essential to the hauling 
of heavy trains, which the locomotive could not start 
unless it could pick it up, so to speak, wagon by wagon. 
We have seen several couplings tried which all worked 
well except in this respect; anda very little effort of 
invention will show that it is by no means easy to devise 
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any automatic coupler which will at once work well on 
a sharp curve, and allow sufficient play between the 
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wagons, while it will not be in danger of coming 
uncoupled when a train is running down hill pressing on 
the engine. We do not say that such a coupling cannot 
be made. We do say that it is noteasy to make it. So 
many are the objections to automatic couplers, that 
various more or less successful attempts have been made 
to produce couplers which shall be in no sense auto- 
matic, but which can be always worked from the side 
of the train. There is, then, no reason why a man 
should go between the trucks at all. But the very 
reasonable objection is brought to such couplers as these 
that they are in no way superior to the ordinary chains 
put on and taken off with the pole. Indeed, inasmuch 
as the couplers have to be worked by handles close to 
the sides of the wagons, there is probably more danger 
incurred in their use than attends operations with the 
pole, because a man has to go much closer to the trucks 
to get at the coupler levers than is necessary when he is 
working with the pole. Let us assume, however, for the 
sake of argument, that a wholly satisfactory coupling has 
been devised, and pass on to the next question. What 
will the adoption of the coupler cost ? 

It is estimated that there are in Great Britain one 
million goods wagons of all kinds. We are not sure that 
the number is correctly stated, or certainly known. It 
is true that the railway companies probably know pretty 
clearly how many wagons they possess. But no com- 
plete data are available concerning private stock. It is 
quite conceivable, however, that there are one million of 
wagons in Great Britain and Ireland. It would be im- 
possible to alter these wagons and fit them with new 
mechanical couplers at a less cost than £3 per wagon ; 
we are far more disposed to fix the cost at £5 per wagon. 
But even at £3 the proposed change would involve the 
expenditure of a colossal sum, three millions sterling. It 
is enough to state the case in this way to show how great 
are the financial difficulties which lie in the way, how 
great the commercial objections to the change. If we 
bear in mind that several large cities might be 
provided with perfect drainage works for that sum ; that 
hospitals might be endowed; harbours of refuge con- 
structed, roads and railways made, and benefits con- 
ferred on thousands of human beings, we begin to ask 
whether, after all, the £3,000,000 might not be better 
spent than on new railway couplings. But putting such 
considerations on one side as more or less irrelevant, we 
can come back to the practical fact that the railway com- 
panies can get no return whatever for the expenditure, 
except, perhaps, the small sum represented by the 
difference between the sums to be paid by way of com- 
pensation under the old and new system ; and this brings 
up the question, how much that difference would be ? 

It must not be taken for granted that all the yard 
accidents which occur are squeezes, or that they are due 
to men going between the wagons to couple and uncouple. 
That is very far from the truth. Men are about as often 
run over as crushed while coupling or uncoupling. Put- 
ting on the brakes of loose wagons in fly shunting is a 
constant cause of accident; nor does it appear to be 
possible to devise any substitute for the ordinary lever 
brake. Again, men are run over either because they try 
to climb over a train, or to cross under it, when they 
have to gofrom one side to the other. Indeed, in crowded 
yards the only wonder is that the accidents are not more 
numerous. When we hear of as many as 626,000 wagons 
passing through one set of sorting sidings in a year; when 
we know that through comparatively small goods yards as 
much as 260,000 tons of material are passed annually ; 
when we bear in mind that the area over which all this 
business is transacted is limited, we cease to wonder that 
men are run over, and begin to feel surprised that they 
can possibly escape. It may be taken as certain that the 
most that could be effected by the adoption of automatic or 
mechanical couplers would be a reduction in the number 
of lives lost by shunting and marshalling operations—a 
very desirable result, beyond all doubt. Yet it remains 
to be proved that the same end cannot be achieved by 
other, simpler, and cheaper means; and this brings us to 
the last question which we named at the outset. 

It has been abundantly proved that a man provided 
with a coupling pole, and properly trained in its use, need 
not under any circumstances go between wagons to couple 
or uncouple them. This is certain. If, then, deaths by 
crushing occur, they must be brought about by the 
negligence or incapacity of the shunter. If a man is too 
indolent to go for his pole which he has laid down and 
forgotten, and is squeezed to death between trucks, that 
is his fault. If heretofore a railway company had proved 
that it provided the pole, and had taught the man how 
to use it, and inflicted fines if he did not use it, the 
company could not be called on to pay compensation. 
3ut under the new Act these things will not excuse the 
company, which will have to payin any case. One direct 
effect will probably be that much more care will be taken 
to enforce the use of the pole, and the result will be a 
diminution in the number of coupling accidents; and 
with more vigilance on the part of yard and station 
foremen, we may hope to see the number of shunting 
accidents steadily diminish. That far too many men 
are killed or maimed now is certain; but it seems to be 
very doubtful, on the whole, if the number could be 
reduced by the use of mechanical couplers to a greater 
extent than it can be reduced by enforcing the use of the 
coupling pole. Accidents occur with the present system 
because the men go between the wagons. The mecha- 
nical coupler would render this going between unnecessary. 
3ut so does the pole. 


BICYCLE MECHANICS. 


Many years ago when the bicycle was yet an infant, 
in the days when the phantom wheel surprised the world, 
and men might be seen in the gloaming riding lofty 
machines which looked all handle-bar, Professor Rankine 
wrote a couple of masterly papers for this journal on the 
gyrostatics of the bicycle; explaining in a way that any- 
one, or almost anyone, could understand, why a bicycle 
stands up; why, if it tends to fall, the right thing to do 


is to turn the steering wheel in the direction towards 
which it is falling, and certain other matters which 
every rider ought to understand. Since that day, although 
much has been been written about cycles, no competent 
mathematician seems to have dealt with the mechanics 
of the machine. The processes of natural selection, and 
the survival of the fittest, have given the world the diamond 
frame, the rear driver, the socket steering head, and so on, 
and the differences between the machines of any half-dozen 
makers are so small that only the expert can detect them. 
Leaving on one side the tremendous question of tires, we 
find that the modern bicycle has been ina way crystallised 
out of a solution of inventors’ patent devices and 
manufacturing processes, and little room is left, save in 
one direction, for change or improvement. In that 
direction, however, much useless labour seems to be 
expended, partly in the way of invention, partly in the 
way of discussion. It is worth while, perhaps, to say a 
few words and state a few mechanical truths which may 
avert the waste of energy in the future. 

The ideal bicycle is one which can be made to climb 
hills with no more expenditure of power than suffices on 
the level. In pursuit of this ideal inventions are con- 
tinually being made and patented for reducing the 
labour of the rider. We may take it for granted that 
nothing remains to be gained from improvements in ball 
bearings. Tires we will not touch, we are not concerned 
indeed at all with such things. The paramount object of 
the inventor is to devise some mechanical method of 
transmitting the power of the rider to the driving wheel, 
which will reduce the work to be done. Not a few of 
these devices are obviously the result of ignorance of the 
nature of the work to be done. At all events, we see 
manifestations of a want of appreciation of the numerical 
facts. Let us consider what the work is. A rider weigh- 
ing 11 st., and mounted on a 30 Ib. machine, has to climb 
a hill a mile long, which is a little more than 100ft. 
higher at one end than the other. This is an incline of 
1 in 53; the total weight of man and machine is 184 lb., 
and the total work expended in going up the hill is 
18,400 foot-pounds. To this must be added the resistance 
of the road to the machine regarded as a vehicle; this 
is always a very variable quantity, depending mainly on 
the character of the road, and we may leave it out of con- 
sideration for the present. It is clear, then, that no 
matter how the work is done, energy equivalent to 
18,400 lb., or 8°21 tons, lifted 1ft. high, must be expended 
by the rider. No mechanical device of any kind can in 
any possible way modify this fact. This energy can be 
expended in a longer or shorter time. If the ascent 
could be made at the rate of sixty miles an hour, that is 
to say, in one minute, an effort equivalent to about 0:56- 
horse power would be needed. One-tenth of this horse- 
power would suffice if the climbing was done at six miles 
an hour, and so on. The slower the pace the less the 
power. But the bicyclist wants to climb at the same pace, 
or nearly the same pace as that which he attains on the 
level, without the expenditure of any more power. 
This is a mechanical impossibility, and most readers will 
admit so much; but they will then go on to argue that by 
the aid of some modification of gearing they could effect 
a compromise, running a little slower but expending 
less power. All this is simply a delusion. The 
total work to be done is the same in any case, and 
the only effect that gearing can have is to reduce the 
speed of the machine along the road while the rider makes 
the same number of strokes per minute. There is, 
however, a use for gearing, but it has nothing to do with 
the reduction of power. It may so happen that while 
the rider is able to make, say, twenty strokes a minute, 
against a given pedal resistance, he is not able to make 
any strokes at all against a greater resistance. In a 
word, he is placed ina position exactly analogous to that 
of aset of engines called on to drive a screw with too 
sharp a pitch. They cannot develope power because 
they cannot turn the screw round fast a By 
reducing the pitch, or taking something off the diameter 
of the screw, the engines are “let out,’ and the proper 
speed is obtained ; but actually more power is expended, 
although the resistance is reduced. In just the same 
way gearing may reduce the resistance to the rider’s 
foot, but it will not diminish the work he has to do in 
climbing the hill. 

Next let us consider what form the gearing should take, 
An ordinary bicycle has a driving wheel 28in. in diameter. 
The circle described by the pedal pins is 13in. in diameter, 
and the driving wheels make 2°25 revolutions for one of 
the crank. All sorts of proportions may be met with. 
Those we have given are taken from a normal machine 
by a first-class maker. The circumference of a 28in. 
wheel is 88in., so the distance traversed by the machine 
for each revolution of the crank is 2°25 x 88 = 198in., 
or 16°5ft. The circumference of the crank path is very 
nearly 4lin., or 3ft. 5in. We need not concern ourselves 
in any way with the chain, or the chain wheels, or any 
figures but those we have given. For every inch that the 
pedal moves the bicycle advances along the road 4°9in., 
so that whatever the resistance may be in pounds, about 
five times that resistance must be exerted on the crank 
pin. Hereit is necessary to add a word of warning. No 
intermediate gearing of any kind, no special device in the 
way of chains, or cams, or links, or anything else can 
affect the result. The average effort on the crank pins 
will vary in the ratio of the spaces passed over in unit 
time by the machine and the crank or pedal pin. Inthe 
bicycle which we have selected for illustration the ratio 
is, omitting fractions, five to one, and for every pound of 
tractive effort required to propel the machine, five times 
as many must be applied to the crank pins. Nothing 
that it is possible to interpose between the crank and 
the driving wheel will alter this while the relative 
speeds remain the same. If, now, this proportion is too 
great to please the rider, he can modify it in the 
simplest possible way by augmenting the diameter of the 
chain wheel on the driving wheel. We have seen quite 
complicated little blocks of gearing added to machines 








which effected nothing that could not have been very 


much better done by changing the ratio between th 
driving and chain wheels. ? 

Recently, inventors appear to have become alive ¢ 
this great truth, and they have turned their inventive 
powers into another direction. The action of a rider ig 
roughly speaking, that of a single-acting engine. A pedal 
or crank being at the top is forced down by the musgcy| 
effort of the rider, while the other pedal rises, pd 
nothing, and it is pushed down in turn while the first one 
rises. In real life the competent bicyclist gets 9 little 
more than this, and virtually avoids a dead point, He 
drives the pedal with more or less force through more 
than half the circle. Here the inventor comes in and 
supplies to the treadle what is to all intents al 
purposes the quick return motion of a slotting 0, 
planing machine. Dozens of such devices may be found 
in such works as those of Reuleaux and MacCorq 
The invariable principle is that the crank shall alter its 
leverage, being shortened for the up stroke anq 
lengthened for the down stroke. Thus, a rising crank 
is, say, din. long, and it is Tin. long when falling at the 
opposite side of the circle. Numerous devices of the 
kind have been patented, and many of them tried. Thoge 
who have read with any care what we have written are 
in a position to see that no reduction in the total amount 
of work to be done by the rider in climbing the hull egy 
possibly be effected in this way. If 11 stone has to be 
got up, then the only way to reduce the effort of getting 
up must be soughtin reducing the speed, and that can be 
better done by altering the ratio of the chain wheels than 
in any other way. It is for this reason that bicycles 
intended for hilly country work are always “ speeded” 
much slower than those for the level, and these again are 
far slower than track racers. But we cannot have our 
cake and eat it. We cannot have speed and easy pedal. 
ling at the same time. 

But, although the work cannot be reduced in any way, 
the inventor of the changing crank length claims that the 
power of the rider may be more advantageously exerted, 
This is a proposition worth careful consideration. It js 
clear, for example, that there is some height for a crane 
handle which is better than any other; and it may be 
possible to show that it is a good thing that the length of 
the pedal should be greatest when the rider’s effort ig 
being exerted. We fancy, however, that this is better in 
theory than in practice. It is evident that the velocity 
of the machine along the road being constant, that of 
the crank pin or pedal must vary if it rises more 
slowly than it will fall; but it must not be forgotten that 
the time of rise will be exactly the same as that of fall 
half a revolution must be made in the same period, with 
the crank long or short. It is a personal question to be 
decided by the rider, whether he does or does not like the 
variation in speed of the pedal. Again, it is quite impos. 
sible to reduce to any mechanical basis the advantages 
and disadvantages of devices such as we are considering. 
Broadly speaking, they usually entail an increased number 
of joints and rubbing surfaces, and augment the weight 
of the machine, and so far they are objectionable. Compe- 
tent riders, who have tried various machines, say that 
nothing can be gained by the variable crank that can- 
not be had more simply by putting a larger chain 
wheel on the driving wheel. We shall not pretend to 
decide the point. Our object in writing will have been 
gained if we have convinced any doubter that no 
mechanical device can reduce the whole amount of work 
to be done by the rider, and that the most invention can 
accomplish is to enable the rider to apply his strength to 
the best advantage. The sliding seat in a racing boat 
helps the oarsman in this way; but it in no way reduces 
the total amount of work that has to be expended on 
driving the boat through the water. 
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TWO BRITISH CHANNEL SQUADRONS. 


On the evening of the 6th of September, 1870, the Channel 
Squadron of Great Britain was cruising off the ccast of Spain. 
It consisted of e'even men-ot-war, of most diversified character 
as regarded class, the following being typical examples of 
those represented :—The Monarch, the Bellerophon, the | ord 
Warden, the Minotaur, the Agincourt, the Bristol, the In- 
constant, and the ill-fated Captain, which last was not 
destined to see sunrise on the morning of the 7th. Thus it 
will be observed that the ships composing this squadron 
ranged in point of period of construction over nearly half a 
century, the wooden converted man-of-war of a time fifty 
years back being found alongside of such vessels as the 
Monarch and Captain, and both being expected to do similar 
work either with sail power or under steam. It seems in- 
credible that a Board of Admiralty, possessed even of the 
elements of common sense, could have classed together such 
incongruous types of warships, handicapped as they were by 
each other’s differences, Admiral Sir Alexander Milne him- 
self must clearly have understood the awful nature of the 
responsibility which he assumed in treating the squadron 
under his command as though it consisted of the fine old 
sailing ships of the line, and in permitting such flights of 
scientific fancy as the Captain and Inconstant to carry sail 
with a galeof wind blowing and a heavysea on the beam, for he 
appears to have anxiously watched the former from the deck of 
the flagship until she capsized at 1.30 a m. under the pressure 
of a violent squall. We have no intention at present, how- 
ever, of dwelling any longer upon the eccentricity of Admiralty 
genius which brought these ships together, or upon the 
character of the vessels themselves, except to say that it 
must be a source of infinite satisfaction to those who 
were interested in the design of four of them — the 
Monarch, the Minotaur, the Agincourt, and the Bellerophon 
—to find that they are, after a lapse of thirty years, 
still in commission or in the A Reserve, and that 
they should form a portion of the identical seventeen 
battleships which Lord Charles Beresford considered most 
worthy of re-armament, even in preference to vessels which 
were built fifteen or eighteen years afterwards. The point 
which we would desire to emphasise is the striking contrast 
presented by two Channel Squadrons, that which we have 
been just condemning as a fighting unit, which existed pr 
the year 1870, and that other magnificent assemblage © 
battleships and cruisers which will be the centre of attrac- 








tion at the forthcoming naval review in the Solent, viz., the 
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Channel Squadron of Great Britain of to-day. For, although 
~ +< caid that 170 war vessels are to be present on June 26th, 
it is san which aro to be typical of the best that other 
tHe Powers can produce, we feel confident that none at 
me amongst the 150 vessels flying the pennant of Great 
Britain will excite greater interest than the Majestic, Mars, 
\agnificent,and Prince George, the Terrible and Powerful, the 
Royal Sovereign class and Renown, and other floating defences 
of the shores of the oldcountry. It is the homogeneity of this 
<quadron Which will attract observation. Here there are no 
Jame ducks to reduce the speed of high-class vessels down 
to their own level. All is of the best, newest, and finest 
description—armour, armament, engines, and the ships them- 
selves. It is impossible to over-estimate the excellence of 
the work which has been accomplished by our Admiralty 
during the past decade. At its commencement scarcely two 
ships were alike or possessed similar speed and armament. 
Everything was in an experimental condition. The Channel 
Squadron consisted largely of vessels which would not steer, 
ae which were of obsolete character. It is now the most 
owerful fleet in the whole world, and each factor which 
oes to complete its unit is of the latest and most 
approved pattern. Last, but not least, each of these 
factors is a sea-going ship of large coal-carrying capacity, 
co that its sphere of action is not confined to the 
limits of a home base, the term, ‘Channel Squadron” 
being merely a time-honoured phrase, having no refer- 
ence to any restricted position upon or near the coasts of 
the British Isles. In point of fact, as things go in the present 
day, the term is & somewhat inapplicable one. Here, then, 
is a squadron of which any admiral may justly feel proud. 
The speed of its battleships is practically alike, the speed of 
its cruisers in all cases ranges over 18 knots, the speed of its 
torpedo boat destroyers is over 27 knots. All its component 
actors have a heavy secondary as well as a main armament, 
these consisting wholly of quick-firing guns of large calibre. 
Hence naval tactics can be executed with mathematical pre- 
cision, and fire can be concentrated at the will and pleasure 
of the admiral in command. It is a matter of satisfaction 
that so many thousands of our countrymen will have an 
opportunity of seeing what a splendid fighting machine has 
lately been evolved. 


least 


THE MACHINE TOOL DISPUTE. 


THERE is reason to hope that the pause which has occurred 
in the negotiations between employers and employed in the 
engineering trades upon the machine question makes for 
peace. At least it is on all counts greatly to be desired that 
this result should issue from the present waiting attitude. 
As we have before remarked in these columns, it would be 
scarcely less than a national industrial disaster, were the 
engineering trades of Scotland, the North-East of England, the 
West of Coast Lancashire to be plunged by any ill-considered 
steps into the vortex of a desperate labour war. That the 
struggle would be severe if—contrary to our sincerest 
hopes—it had to be entered upon, the vital issue of the ques- 
tion involved and the organised condition of both parties to 
the dispute makes it only too certain. We will not, however, 
suppose the forcing of the existing situation to any such 
extreme, but will rather entertain the belief that as the men 
have obtained an adjustment of their demands on the ques- 
tions of trial trips, lodging allowance, and overtime, they 
will not press the machine matter further. The letter which 
the Employers’ Federation have addressed to the Amalga- 
mated Society of Engineers makes the masters’ position 
perfectly clear, and gives no reason to anticipate any deser- 
tions on the part of the masters in case of a rupture taking 
place. The most important paragraph for the men to con- 
sider in the whole of the employers’ manifesto is that in 
which they are reminded that ‘a struggle against the 
employment of legitimate methods of cheapening the cost 
of production must in the long run be hopeless.” The fact 
that, as stated recently by our Lancashire correspondent, 
Lancastrian firms are at the present time losing foreign orders 
owing entirely to the increased cost of skilled engineering 
labour in this country, is sufficient demonstration on this 
point. The Amalgamated Society of Engineers may be 
assured that British employers have no object in cutting 
down costs of production except to keep work in this country 
which would be very certain otherwise to go abroad, and it 
requires very little argument to make it plain that what are 
the employers’ interests are the men’s interests in this matter. 
It must never be forgotten, buyers, not employers, are the 
ultimate wagepayers for every piece of engineering work 
turned out in these islands. If by injudicious labour claims, 
or an old-timed resistance to machine employment, such as 
should have long ago become extinct in a great manufacturing 
nation like our own, the costs of manufacture are kept up 
beyond the legitimate, orders must go to the Continent, and 
English workshops irretrievably suffer. It is on these 
grounds we would appeal to the workmen for moderation in 
the existing circumstances. Regarding the- masters’ initial 
right to put on what labour they like upon machine tools, 
there never has been nor ever can be any doubt. If the 
Amalgamated Society demur to this proposition they will 
find a full answer in the Federation ultimatum, 


BOILERS IN THE UNITED STATES NAVY. 


Wuar is the cause of the perversity that prevents men in 
authority from profiting by the misfortunes of others? We 
in this country have found the double-ended marine boiler a 
delusion and a snare. All the facts are well known. It is 
certainly not the fault of the gentlemen whose principal 
business in life is to criticise the Admiralty if they are not. 
Yet we find that in the United States Navy the “double 
ender” still holds its own. Thus the Battleship Iowa has no 
fewer than three double-ended boilers, one 21ft. and the 
others 19ft.long, and all 16ft.9in.in diameter; she hasalsotwo 
single-ended boilers, 9ft.10in. long. The total heating surface 
of the boilers is 23,950 square feet, and the total grate area 
756 square feet, Each engine has cylinders 3%in., 55in., and 
85in. in diameter by 48in. stroke. The boilers supply steam 
at a working pressure of 160 1b., and the engines are calcu- 
lated to make 112 revolutions a minute. Under these condi- 
tions it was estimated that the ship would develope a speed of 
16 knots an hour. Oa the trial trip made on April 7th the 
total indicated horse-power of the main engines was 11,534, 
the starboard engine making 108-61 revolutions and the port 
engine 110-51 revolutions per minute. The boiler pressure 
averaged 1611b. The total indicated horse-power of the 
main engines, including air, circulating and feed pumps, was 
11,933:18, and the total indicated horse-power of all engines 
in operation during the trial was 12,104°8-horse power. The 
speed was 17°087 knots. The builders, Messrs. Cramp, get a 
Premium of £40,000 because of the excess speed. It would 
perhaps have been well to see the outcome of the double ender 
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in practice with forced draught before paying this premium ; 
but possibly, indeed probably, Messrs. Cramp are not 
responsible for their use. The American Government was 
deemed very clever when it adopted the premium system. 
Messrs. Cramp seem, however, to have been yet more astute, 
and the Government have decided that the premium system 
is such a one-sided game that they will no longer play it. 
There are to be no more premiums, 


NAVAL WARFARE, 


MopeERn sea fights are few. One might number all that 
have occurred during the last ten years on five fingers. 
The majority of them have been duels or bombardments. 
There has only been one battle; that of Yalloo. There is, 
therefore, a sad lack of acquaintance with the arms employed. 
When one goes into the matter, however, it is astonishing 
that a ship is ever struck by a projectile from a gun. When 
the gun is on a firm, immovable base, it is sufficiently sur- 
prising, but when it is placed on the deck of a rolling vessel, 
it becomes altogether incomprehensible. One is tempted to 
say there is more luck than cunning in the art of modern 
naval warfare. At a convenient fighting distance, 2000 yards, 
the Indiana, Professor Alger told his listeners at the 
Naval War College, at Newport, Rhode Island, a short time 
ago, ‘looks to be the same size as a picture of her, eight- 
tenths of an inch long, held at the point of clear vision, some 
14in. from the eye, while the outlines of the real ship will be 
much less clear and distinct than those of the picture.” 
Presumably it is meant that this refers to the angle subtended 
by her length. She actually appears very much larger, as one 
may prove by standing, say, eight or ten yards from one of 
our two-page supplements of ships of war. This apparent 
size, however, does not affect the aim, which must still be 
exact within the small angle represented by eight-tenths of 
an inch at 14in. from the eye. The length is, however, the 
largest dimension of the target. Taken in the other direction, 
it is necessary to aim at a height which is represented by 
about ,;in. at 14in. One would believe it impossible to shoot 
with such exactness, even with the ship at rest and the gun 
in a fort; what is it then when both gun and ship are rapidly 
moving, and the target is never in the vertical line of fire for 
more than, say, the eighth of a second at a time? And yet 
there are persons who say each gun should aim at a certain 
part of the enemy’s vessel ! 

STOKERS. 

Wits the approaching summer that perennial flower of dis- 
content, the Navy stoker question, has bloomed again. “ Are 
stokers of the Navy trained as stokers before they pass into the 
service?’’ asks Mr. Johnson, this year’s gardener, and he 
answers himself, emphatically ‘‘ No.’ Now, if anyone else had 
asked the question, Mr. Johnson's reply would have been duly 
appreciated. One would have felt at once the grace and force 
of that categorical negative. But no one asked it. Noone 
probably cared a tittle whether the stoker is or is not trained 
as a stoker before he enters the service. Where, or how, and 
to what particularly advantageous end, he is to be so trained 
before he goes into a stokehold we do not quite see, and Mr. 
Johnson does not satisfactorily explain. We have heard on 
good authority that a test for stokers consisting of a number 
of bottomless buttertubs hung shoulder high is occasionally 
used in the mercantile marine. The stokers are ranged in 
line before these dummy furnaces, and the man who shoots a 
ton of coals through soonest wins the competition. It 
cannot be said, however, that the whole science and art of 
stoking lies in disposing of the coal rapidly. We venture to 
think that it would be difficult to find a system better cal- 
culated to make efficient men than that at present followed, 
namely, a six months’ course of gymnastic and military 
exercise, which brings the body into, condition and the will 
into an appropriate state of subjection, and then actual work 
at an actual furnace, shoulder to shoulder with an old hand. 
When boilers shall be so constructed that the firemen need 
to go through an elaborate course of training before they are 
to be trusted in a stokehold, it will be the boilers and not the 
men that will need alteration. 

CONSULS ON CATALOGUES. 

ALL our foreign consuls are unanimous on one point. 
They all give the same reason for failure in British commerce 
in foreign lands, and they all speak in terms which seem to 
have gone beyond the stage of mere advice, and to have 
reached that when irritation at the continuous necessity for 
repetition sets in. ‘ What on earth is the use,” they seem 
to say, ‘of British merchants sending out catalogues and 
price lists in foreign tongues and measures to these illiterate 
folk?” Success would be but limited if the information was 
tendered in a language which the people to whom it is offered 
could understand, but when it is presented in a tongue of 
which they have no comprehension it is worse than useless, 
for unscrupulous persons—Germans, for example—actually 
make use of English illustrations to explain and force the 
market of their own goods! Men should be sent, and not 
price lists and catalogues alone. Men, too, with a knowledge 
of the country, the language, the manners, the people and 
the folklore. They should go, when possible, with samples 
or models, and be willing to exhibit them. They should be 
persons acquainted with the little feelings and susceptibilities, 
the delicate niceties of the people with whom they seek trade ; 
they should have winning smiles and persuasive tongues, un- 
commonly thick skins, and no small modicum of pluck ; they 
must have all the virtues of an Englishman judiciously 
tempered with the “vices” of the German; but above all 
they must have samples in their packs and catalogues in the 
tongue of their desired purchasers in their pockets. 
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[First Notice. |] 


Ir does not require, in our estimation, the announce- 
ment of the “tenth edition” to welcome “ essentially a 
new work” from the pen of Mr. Du Bois, although the 
fact must be gratifying, and deservedly so, to the author, 
a matter of congratulation to the publishers, and accept- 














able to those in whose interests it is written, and to whose 
services it is dedicated. Usage, and the almost general 
consensus of engineers, scientists, and physicists have, 
no doubt, dictated the change in the former title, from 
** Strains” to ‘ Stresses,” and it is a change we have 
observed in the after editions of numerous treatises 
and text-books we have reviewed relating to similar pro- 
fessional and scientific subjects. Inillustration of general 
principles at the commencement of the volume, a typical 
roof truss is selected of a well-known simple description, 
as a good example to which to apply the different methods 
in use among engineers for determining the forces, and 
the subsequent stresses to which such structures are 
subiected. The lettering or notation adopted is .that 
known as “ Bow’s,’’ which is almost universal, since it is 
not merely well adapted to the skeleton elevation of the 
frame or truss itself, but lends itself readily to the 
requirements of the stress diagram. The object of the 
latter is to enable the student and designer to ascertain 
by rapid and simple inspection the amount and direction 
of the stress developed upon any particular member of 
the truss. Bow’s notation letters the spaces, which are 
generally triangular in shape, in the elevation of the truss, 
into which the separate members divide it, and not the 
members themselves, so that each member is always 
designated by two letters. In the corresponding stress 
diagram the same letters appear, one at each extremity 
of the line, representing to scale the stress required. 
Three methods are applied, which furnish excellent checks 
upon each other in ascertaining the stresses upon the 
typical truss. They comprise the graphic, analytical, and 
the method of moment, or the method of sections, as it 
is frequently termed. This last is subdivided into a 
couple of subsidiary processes, the one algebraic and the 
other graphic. 

Although not absolutely necessary, stress diagrams 
are usually “reciprocal” diagrams as well, which 
furnish in themselves an additional check upon the 
accuracy of the plotting, scaling, and application of 
the whole principle. In addition to the check upon 
the accuracy of the work afforded by the symmetry 
of the two halves of the stress diagrams mentioned 
by the author, there is another, which is also ex- 
ceedingly valuable as a check, more especially when 
the diagrams become rather complicated as occurs 
in the case of unequal and ununiform loading and wind 
pressure. It depends upon the property that if any three 
members of a truss meet at a point or apex in the eleva- 
tion or frame diagram, the stresses upon them will be 
represented in the reciprocal stress diagram by three 
corresponding parallel lines, which must form an enclosed 
space. The reverse also holds good, that if the 
three members enclose a space, or form a closed 
figure in the truss, their stress lines will meet at 
a point in the stress diagram. While quite concur- 
ring with Mr. Du Bois in the remark that “the 
determination of the character of the stresses is second 
only in importance to the determination of the stresses 
themselves,” we are not in love with the rule he advo- 
cates for determining the character of those same stresses. 
We are well aware that the rule is a favourite with 
nearly all authors on the subject, and necessarily so 
where stress diagrams are employed, because there is 
really no other. But we have always considered the 
‘following round the polygon” rule, with its inevitable 
attendant of “‘ referring back the directions to the frame,” 
as irksome, cumbersome, circuitous, and in so simple an 
instance as the typical truss under notice quite unneces- 
sary. In the first place, since the direction in which the 
different loads or weights act is known, simple inspec- 
tion of the truss, aided by a little common sense, will 
enable the merest tyro to determine the character of the 
stresses upon many of the members with the greatest 
ease. Again, whatever rule may be used, it is absolutely 
necessary that the direction of some of the forces must 
be known « priori, or a start cannot be made. Given 
the character or direction of a force or stress upon any 
one member of a truss, it is a very easy matter to 
ascertain the character of those resulting from it, upon 
any other members connected with the first, from the 
lineal elevation of the frame. It is only necessary to 
prolong the known line of direction in which the stress 
acts, and observe the position it occupies with respect to 
the original or prolonged directions of the other members. 
The rule in words is rather a long one, and besides 
requires a diagram to explain it fully, which we cannot 
afford space for at present, but its application is exceed- 
ingly simple. 

The same principle which governs the first method 
already passed in review equally applies to the second, 
or the “Analytic Resolution of Forces ;” but the latter 
which involves the use of rather lengthened trigono- 
metrical formule, calls for greater care and a certain 
amount of skill in conducting calculations of this nature 
if time be any object with those using it. For the par- 
ticular example selected this method answers fairly well, 
as the angle between the struts and the rafters is a con- 
stant ; but for large trusses in which the angle between 
the different members is continually changing, it is not 
well suited. Moreover, in either calculating—when the 
calculation can be made—or in protracting off the various 
angles, an element of uncertainty, and very possibly 
source of error, is introduced into the whole process. 
Nevertheless, the results of the two methods agree with 
an accuracy that is more than sufficient for all practical 
approximation, as the greatest discrepancy between any 
two of the total thirteen stresses acting upon the truss 
does not exceed 301b. The real point of difference 
between these two methods is that the former gives parti- 
cular and the latter general results. The disadvantage 
under which the analytic method labours pertains also, 
mutatis mutandis, to the method of moments, although 
the labour of calculation is considerably reduced when 
that principle is adopted. When there are numerous 
members inclined at different angles to one another, the 
measuring by scale of the lever arms and subsequent 
computation of their value becomes tedious. As a ready 
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and trustworthy medium for checking here and there the 
stresses obtained by other modes in use, the method of 
moments is without a rival. The treatment of this 
principle by ‘‘Graphic Solution” in Chapter IV. intro- 
duces the reader to the polar or funicular and equilibrium 
polygons, ‘“‘ Culman’s Principle,” and their several applica- 
tions. This subject, which in its many phases is very 
complicated, and frequently embarrasses the student and 
beginner, is ably and skilfully handled by the author within 
the limited space at his disposal. To the list of text-books 
on “ Graphic Statics,” he quotes at the end of this section, 
we beg to add another, in which the whole question is 
thoroughly and exhaustively treated in a very masterly 
manner. *It is not possible to pronounce which of these 
methods is, under ali conflicting circumstances, the best, 
nor to attempt to lay down any hard-and-fast line, de- 
lineating their respective boundaries or facilities. Choice 
or selection in such a matter depends partly upon the 
actual experience of the engineer and designer, and partly 
upon his own particular bias. The man of a decidedly 
scientific and mathematical turn of mind will no doubt 
prefer the analytical or algebraic methods, of which there 
are two ; while, on the other hand, the man with more prac- 
tical proclivities will undoubtedly lean towards the graphic 
methods, of which there are also a couple. 

We have discussed previously in our columns the much 
vexed question of the amount and distribution of live 
roads upon ordinary railway bridges. In America, the 
most generally accepted load for railway bridges consists 
of a pair of the heaviest locomotives coupled up, and 
hauling a train load of a ton and a-half uniformly dis- 
tributed per lineal unit. The weight of the locomotives is 
supposed to be concentrated over the wheel bearings, 
hence the synonymous terms “ concentrated load” or ‘‘ con- 
centrated wheel” system. Reduced to an equivalent 
uniformly distributed load this system would be fairly 
represented by a load of two tons per lineal foot of track 
for the total length of the two engines and tendere, 
something over 100ft., and by a ton and a-half over the 
rest of the span. Those who advocate the concentrated 
principle maintain that a uniform load, or a number of 
equal loads placed, or supposed to be placed, at the apices 
of the successive panel lengths does not accurately repre- 
sent the conditions obtaining when either the other 
system is in operation or the method of engine excess is 
used. Theoretically this statement is irrefutable, because 
no single or number of uniform loads will produce the 
same stresses in all the members of a truss which will 
result from concentrated wheel loads. On the other 
hand, the partisans of the equivalent uniform load contend 
that the rival system is unnecessarily troublesome and 
complicated ; and that, moreover, although their assump- 
tions are not strictly accurate, they are sufficiently 
so for all practical purposes; and if they should err, 
they do so on the side of safety. The two other 
methods of calculation are that of locomotive excess and 
equivalent uniform train load, and that of two locomotive 
excesses and actual uniform trainload. Mr. Du Bois gives 
the preference to the last-mentioned system, and the 
reader will do well carefully to peruse the sound and 
substantial reasons he alleges in its favour. 

In Chapters III., IV., and V., of Section II., the pre- 
ceding methods of determining the stresses upon different 
structures are practically exemplified and carefully worked 
out. The examples selected include most of the best- 
known types of bridge girders, both with parallel and 
inclined chords. Asis usual, the old obsolete—practically, 
but not theoretically—Warren girder, or girder with a 
single system of triangulation, is chosen to represent the 
primitive and standard pattern for calculation. For this 
particular description of open web girder the author 
prefers the method of calculation by moments, and where 
the student has a predilection for this method, he cannot 
do better than make use of it. It may, however, be stated, 
on the other side, that should the beginner prefer, or feel 
more at home with the graphic method, he will find it 
equally readily applied, equally accurate, and, if we may 
employ the term in a scientific sense, more pleasing and 
attractive. We agree with the advice to “ attempt 
no comparisons of the different types of trusses.” There 
are other considerations besides those of the mere amount 
of stresses developed by one system and by another, and 
the corresponding saving or sacrificing a few square inches 
of sectional area, here and there to be taken into account. 
All competent bridge designers are well aware that, under 
certain conditions, one pattern of girder is not so well 
suited for the purpose as another; but to draw a strict 
line of demarcation between the various designs that 
might be more or less safely and economically adopted 
under the same circumstances is nearly impossible. 
Decisions of this nature should be left with confidence to 
the experience and judgment of the engineer-in-chief, who 
is the proper and best adviser in the matter. The method 
of moments is also employed for the determination of 
the stresses in girders with inclined chords. The next 
few chapters of the able treatise under review are of a 
more difficult and more theoretical character than their 
predecessors, and may not perhaps be of equal use to the 
practical engineer. In all probability the ‘principle of 
least work” is one which will recommend itself to a 
very large class of people. It must be borne in mind 
in connection with this subject, that energy, without 
which a body cannot overcome resistance, or in other 
words, do any work, is divided into two kinds. The one 
is potential, alluded to by Mr. Du Bois, or the energy due 
to position, and the other kinetic or energy due to motion. 
There are two points, among others, to be kept in view 
with respect to energy. If we represent this force by the 
letter E and the work done by W, the relation may be 
expressed by the equation, 


W. 
The other pointis, that before any work can be done, poten- 
tial energy, as originally existing, must be converted into 
kinetic energy in some form or another. Swing bridges, 





*Vide ‘** Graphic and Analytic Statics in their Practical Application to 
the Treatment of Stresses in Roofs and other Frameworks.” 
London : Croshy Lockwood and Co: 
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the continuous girder, the braced arch and composite 
structures, land the reader into some rather complicated 
and formidable formule, and some patience and _perse- 
verance are necessary to investigate thoroughly and 
understand their practical application. The advantages 
belonging to the braced arch type are well known and 
recognised by engineers, and it would probably have been 
more extensively employed but for the fact that it 
possesses the disadvantages inseparable from all of the 
same class of structures, and from which horizontal 
girders are exempt. 

In the chapter on the ‘ Theory of Flexure” there are 
several pages of examples of different sections with the 
corresponding formule fully worked out, for determining 
their respective moments of inertia. This subject is 
frequently a great stumbling block to the young engineer, 
but if he will study carefully the explanations given in 
the author’s volume, he will master his difficulties for 
good and all. A very slight acquaintance with the 
calculus will be sufficient for his purpose; or the graphical 
method, although it is rather a troublesome one when 
applied to examples of the kind, may be used instead. 


Smithsonian Physical Tables. Prepared by Tuomas GRay. 
Svo. Pages xxiv. and 301. Washington, Published by the 
Smithsonian Institute. 1896, 

Amone the numerous volumes published under the head- 

ing of the ‘‘ Smithsonian Miscellaneous Collections,” few 

have been more generally appreciated than the Meteoro- 
logical Tables, compiled by Dr. Arnold Guyot, and pub- 
lished in 1832 at the request of the late Dr. Henry, then 
secretary of the Institute, which, although designed 
primarily for use in meteorological observations, were so 
widely used by physicists that four editions were pub- 
lished in the course of twenty-five years. When the last 
issue—that of 1884—was exhausted, the present secre- 
tary, Dr. S. P. Langley, decided to recast the work, 
dividing it into three sections: Meteorological Tables, 

Geographical Tables, and Physical Tables; each repre- 

sentative of the latest knowledge in its own field, and 

independent of the others, while collectively forming a 

homogeneous series. The first of these, the meteoro- 

logical tables, which we have not seen, is, we are informed, 
already out of print. The second, dealing with geography 
and geodesy, prepared by Professor R. 8. Woodward, was 
noticed in our columns after its appearance in 1894, and 
the series is now completed in the volume before us, 
which is due to the labours of Professor Thomas Gray, of 
the Rose Polytechnic Institute of Terre Haute, Indiana. 
As the space assigned was, even with the most careful 
compression, insufficient to include all physical data 
available, very careful selection was necessary in order to 
render the work as generally useful as possible ; and with 
this view such matter as is commonly found in books, of 
mathematical tables has not been included, except such 
as is not easily found, as, for instance, for the apportion- 
ment of errors, &c., in the reduction of observations. Apart 
from these, the bulk of the text, 296 pages, is occupied by 
tables of constants classified in the following general order : 

—Mechanical, optical, thermal, electric, and magnetic. 

The first heading includes weights and strengths of 

materials, moduli of strength and elasticity, compres- 

sibility of gases, density of solids, liquids, and gases, 
gravitation constants and wind pressures. These are 
followed by terrestial magnetism, barometric reduction 
table, capillary and surface tension of liquids, coefficients 
of friction and specific viscosity tables, and numerous 
allied subjects, terminating with barometric processescorre- 
sponding to the boiling point of water. The optical tables 
include wave lengths, photometric standards, indices of re- 
fraction of various solids and liquids, and rotary polarisa- 
tion in certain solids and liquids. Among these we notice a 
table of the refractive constants of the heavy metals, as 
determined by the late Professor Kundt, and his 
successors in the same field, Dubois and Rubens, which 
has not previously been available in similar books of 
reference. These are interesting, although, as the editor 
points out, the results include a large chance of error. 
The thermal tables are very full, covering about fifty 
pages, and include almost as many different subjects, 
commencing with the lowering of freezing points and 
raising of boiling’ points by salts in solution, and ending 
with the properties of steam, which are given for all 
temperatures up to 200 Centigrade in metric quantities, 
and to 2191b. per square inch pressure in British units. 
The same method of giving both metric and British 
values for the more important quantities is generally 
followed throughout, as, for instance, in the wire tables, in 
the first section, which are given not only for copper and 
iron as usual, but are extended to other metals, such as 
aluminium, platinum, and silver, and are computed for 
the more important wire gauges — Imperial standard, 
Birmingham, and Brown and Sharp’s, as well as in metric 
measure. These tables alone should make the book 
valuable to practical men, irrespective of the large 
amount of detail of purely scientific interest given in 
addition. The electric and magnetic tables are as fully 
developed as those on heat, and cover the entire field from 
the ratio of the electro-static to the electro-magnetic unit of 
electricity, to magneto-optic rotation, particular attention 
being paid to the magnetic properties of iron and steel 
in the various forms used in dynamo construction, the 
permeability of transformer iron, and similar practical 
matters. The final table giving the specific heats of 
various solids and liquids seems rather to have wandered 
out of its proper place, which is no doubt due to its not 
having been prepared in time to be included in the 
thermal series. The table of the densities of various 
solids on page 82 seems to have been rather hastily 
compiled, as many substances such as earth, coke, sand, 
and mud, which do not properly come under the category 
of solids, are included, while only a very few minerals are 
given, and of these one, pyrolusite, is given twice over, 
while zinc blende is omitted. In this particular subject 
the tables are not as good as the more orderly arrangement 
followed in the ‘‘ Annuaire du Bureau des Longitudes,” 
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and perhaps the same thing may be said of some of th 
crystallographic optical constants; but these are van 
minor blemishes upon a work of the highest excellence 
for which both Professor Langley and the editor deserye 
the heartiest thanks of all who are interested in physica] 
science. : 


The Mechanical Engineering of Power Plants, By FRreberic 
eee Hurron, E.M., Ph.D. John Wiley and Sons 
897. 
A VvoLUME which puts before its readers a general descrip. 
tion of the features which characterise all branches . 
modern steam engineering, although not taking up a 
position which can be considered original, is none the legs 
a not unwelcome addition to our bookshelves, It jg 
moreover, satisfactory to find a book which is written jn 
reasonably good English, and which does not offend one 
by glaring outrages to all the decencies of language ang 
elegance. We have, therefore, nothing whatever to say 
against Prof. Hutton’s book on these scores, and if we 
are not warm in our praises of it, it is because we do not 
see that there was any great need of it, in this country at 
any rate, or that the treatment is such as to place it high 
amongst the books of its type. It has, moreover, some 
unpardonable faults. Very many of the blocks, indeed 
we might say nearly all, are not only bad in themselves, 
but have been badly printed also. In addition to this, g 
great lack of care is shown in their arrangement. Not 9 
few of them bear on their faces the insignia of the 
advertisement, and many have probably seen numerous 
editions of price lists, catalogues, and pamphlets through 
the press. To obtain well used blocks from persons who 
are directly interested in their circulation is undoubtedly 
economical, but beyond that there is no possible excuse 
for the practice, and it is one which we must strongly 
condemn. 

Prof. Hutton’s book comprises some 725 pages, 5tin, 
by 9in., including an index and an appendix. It is divided 
into three parts, the first dealing with various types of 
engines and their parts, the second with different forms 
of steam boilers, the last with the running and manage- 
ment of both. As we have observed above, the volume 
will, in spite of its many rivals and its several faults, 
probably find not a few friends both here and in America, 


SHORT NOTICES, 

War Map of Greece, with Turkish Frontier, Crete, de. Third 
edition. One shilling coloured. W.and A. K. Johnston, 5, White 
Hart-street, Warwick-lane.—An inexpensive end adequate map 
of the seat of war and its surroundings, It comprises in all eight 
separate maps to different scales, including a general map of 
Europe, ard one of (rete to a large scale, ten English miles to the 
inch. It puts one in possession of the main charactcristics of the 
terrain of the Grecc-Turkish struggle. 

Netes and Wrinkles for Apprentice Engineers on the Lining-of and 
Erection of a set of Marine Engines By Thomas Wallace. With 
Illustrations. Liverpool: Pailip, Son, and Nephew. London: 
George Philip and Son. 1897. Price 2s. net.—We strongly 
recommend all apprentice engineers to get this little brochure, in 
spite of the exorbitant price. It contains a detailed description 
of how a marine engine is erected, is entirely practical, and not 
in the remotest degree scholastic, so that its readers will learn 
from it what is actually done and the right way of doing it, It is 
illustrated by a large number of cuts from hand sketches. 

The Premier Cypher Telegraphic Code. Compiled by William H, 
Hawke. London: Effingham Wilson. 1897. Price 10s, 6d, 
net.—As far as can be told without bringing it into actual service, 
this code is rather superior to others at present in use, The 
system which is the basis of its arrangement, is exceedingly 
simple, and permits readily of lengthy combinations of words, 
Thus, ‘‘mis-cuerunt” means, ‘Referring to telegram of 
17th, if cffer impossible make best porsible counter cffer.” The 
efficiency and cheapness of the code should surely make it 


popular. The code words have been selected from the official 
vocabulary. 
The Polarising Photo-Chronograph: Being an Account of Evpei- 


ments at the United States Artillery School, Fert Monrce, Va., in 
Developing this Instrument. By Aibert Cashing Crehore, Ph. D., 
and George Owen Squier, Ph. D. First edition. First thousand. 
New York: John Wiley and S ns, London: Chapman and Hall, 
Limited. 1897.—We have dealt recently so fully with the instru- 
ment that forms the subject of these pages that we feel there is no 
need to do more than mention that this volume contains reprints 
of the various papers which have been read before American 
learned societies by the inventors, Of course it is a volume which 
everyone interested in gunnery will be anxious to possess. 

Railvay Technical Vocabulary. French, English and American 
Terms. By Lucien Serraillier, with 22 Tables. London: Whittaker 
and Co. 1897, Price 7s, 6d.—This appears to be an admirable 
book in its way. The system adcpted is to divide the work up 
into a number of sections indicating the main features of loco- 
motive, and railway work, and then to give the names in English 
and French of all the parts embraced by each section. There are 
in all six such divisions, as follows:—(0) Class of railway ; (1) 
administration ; (2) traffic ; (3) way and works ; (4) locomotive and 
rolling stock ; (5) general; and there are besides a number of 
tables of French and English equivalents, It is printed in a large 
clear type, and is well bound. 

The Engineer's Sketch Book of Mechanical Movements, Devices, 
Appliances, Contrivances, and deta ls, employed in the Design and 
Construction ef Machinery for cvery Purpose. By Thomas Walter 
Barber. Third edition, considerably enlarged, with 2603 illustra- 
tions, descriptive notes and memoranda, London: E, and F. N. 
Spon, Limited, 1897.—We are acquainted with no volume which 
contains more information about mechanisms in general than Mr. 
Barber's, and it is with great pleasure that we notice that it has 
run into a third edition. It is one of those books which, although 
ostensibly written for persons engaged in a particular occupation, 
namely, mechanical drawing and designing, is yet very acceptable 
to others and for different uses. hus it may very appropriately 
find its place upon the dictionary shelf, for it is more than an)- 
thing a dictionary of mechanisms, It is a book which every eng!- 
neer shcu!d be giad to possess, 


BOOKS RECEIVED. 

Hydraulic Cement: Its Properties, Testing, and Use. By Frederick 
P, Spalding. First edition, First thousand. New York: John 
Wiley and Sons, London: Chapman and Hall, Limited, 1897. 

The Localisation of Faults in Electric Light Mains: A Hand- 
book for Central Station Engineers By ¥. Charles Raphael. 
London: The Electricivn Printing and Publishing Company, 
Limited. (Price 5s.) 

The Alternating Current Circuit: An Introductory and Non- 
mathematical Book for Engineers and Students. Perren 
Maycock, M.I.E.E, With fifty-one illustrations, index, and ruled 
pages for notes, London: Whittaker and Co, 1897. (Prive 
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THE AUGUSTA VICTORIA. 





Tur s.s. Augusta Victoria, which has been at Meesrs. 
Harland and Woolf’s yard since last December, undergoing 
the same operation as that performed last summer on the 
Scot, waich we illustrated so fully at the time, took her 
departure for Hamburg on Tuesday. Our engraving repre- 
sents her exactly as she now appears. Many of our readers 
know what she was like before she passed through the ordeal | 
of cutting in two. Many, if not most, do not know, however, 
so our artist has introduced, in the distance, the ship as she 
appeared originally. It will be observed that she had three 
masts, and her three funnels were much closer together, 
before the 64ft. were added to her length. Now she has only 
two masts, fore and main— formerly the mizen—and the 
funnels are much further apart. Messrs. Harland and Woolf 
have put into her such excellent work that it is simply im- 
possible to say for certain where the old ends and the new 
commences. A new half upper strake has been rivetted to | 
her skin for almost the entire length of the ship, to stiffen 
her, and she now looks like a new ship. The whole of the 
tackle used in the operation of moving forward half—the 
64ft, ahead—was exactly similar to that used in the case of 
the Scot, and shown so clearly in our engravings in THE | 
ENGINEER at the time. As the 27th inst. is the jubilee of | 
the Hamburg-American Steam Packet Co., that company is 
going to have the event celebrated on board the Augusta | 
Victoria, and we understand that the Emperor William and | 
nearly all the leading diplomatists in the Fatherland have | 
signified their intention of being present. 








GLEW’s CusHION TIRE FOR RoaD VEHICLES.—A new form of 
tire for road vehicles—such as cabs, omnibuses, motor cars, &c.— 
has been devised by Mr. Glew, of 40, Chancery-lane, W.C. One 
form of the tire has been well tested by running on a hansom cab 
for upwards of eight months, and, we understand, has given satis- 
faction, The felly of the wheel is of steel of channel section, and 
in the groove is a continuous rubber cushion, the rubber being 
covered and protected by a steel band. This, it is claimed, allows 
a more virgin material to be used than usual, thus securing a 
smootber movement and reducing the vibration. 


BEHAVIOUR OF A BOILER UNDER 800 LB. PER SQUARE INCH.— 
A hydraulic bursting test of a boiler of the O’Brien make was 
made recently to ascertain the comparative strengths of a triple- 
riveted, double-welt, butt-joint, and a triple-riveted, single-welt, 
lap-joint, machine-riveted, with rivets jin. in diameter, in both 
cases. The experiment was in charge of the United States In- 
spector of Boilers, the Hartford Boiler Inspection and Insurance | 
Company and others. The boiler was 60in. in diameter and 12ft. 
long, having fifty-six 34in. tubes and a 60,000 lb. tensile strength 
shell, The shell was iin. thick with gin. heads, fastened with 
angle iron and strap braces. It was fitted with an E:lipse man- 
head, The single-welt lap-joint is made with a strap inside of the 
boiler, while the double welt has the straps on the outside, It has 
always been a question among the boilermakers as to which was 
the more secure, both methods being in common use. The boiler 
referred to had one joint of each kind. It was found that at 
750 Ib. pressure the double-welt joint weakened, and at 810 lb. 
the joint parted sufficiently to relieve the pressure. The other 
joint remained firm and tight. Under 800 1b. pressure the boiler 
expanded 5in., and shortened lin. in the shell. The circumference 
and length of the boiler were carefully taken before pressure was 
applied. Longth from end to endof plates was 11ft. Shin. At 500 Ib. 
pressure the length was found to be 11ft. Sin., at 750ft. 11ft. 74in. 

he circumference of the single-welt lap-ring—measuring before 
the test—was 15ft. 9hin.; at 300 Ib., 15ft. 10Zin.; at 450 Ib. 
16ft, din.; at 750 lb. it measured 16ft. fin. The circumference of 
the double-welt ring before the test was 15ft. 1l}in. At a pressure 
of 300 Ib, it was 16ft. 24in.; at a pressure of 450 Ib. it was 16ft. 3in.; 
at a pressure of 750 lb. it was 16ft. 44in. The showing made by 
the boiler in all its parts was remarkable. Not the least note- 
worthy fact of the experiments was that none of the tubes were 
pa or leaked at any stage. They were of the National Tube 
‘ orks Company make, while the plate was of Pittsburg manu- 
acture. It is the opinion of the experts in charge of the experi- 
ment that “ the cause of the double-welt joint showing weakness | 
Sooner than the lap, single-welt and joint was on account of the 
plate having more ductility than the other ; this is to be deter- 
— later on by a test. piece taken from each plate. Again, the | 
Bate showing the greatest weakness being the outside lap was | 

hree-fourths of an inch larger in diameter than the other ring, | 
Siving the latter a slight advantage.”—Age of Steel, 


| screwed a@ 10in. chime whistle, 36in. long. 


BIGLER’S SIGNAL BUOY. 





A Goop many years ago, a buoy somewhat similar 
to that illustrated below was brought out, and has been 
fairly well used. It was, however, very big and heavy, and 
the present modifications, introduced by Mr. J. Bigler, of 
Newburgh, N.Y., are intended to meet the objection to which 
the old apparatus was subject. 

This buoy consists of the following parts :—The buoy, 6ft. 


in diameter, 9ft. from bottom to top of buoy, with whistle 
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those required for the old buoy, and thus it can be anchored 
in any depth of water by enlarging the float. Being about 
one-third the weight of those required for the old buoy it can 
be easily handled, and being entirely free from any downward 
pressure from the moorings it will work when the old one 
would not sound at all, and in a short, choppy sea, it emits 
| blasts much oftener, and with the improved large chime 
| whistle, itcan be heard at a much greater distance than the 
| old whistling buoy. 

The automatic whistling of the buoy is produced by the 
rise and fall of the globe on the waves 
whilst the long projecting tube remains 
in the region of the still water ; the level 
of the water therefore remains the 
same, and constitutes a piston which 
draws in air as the buoy rises and ex- 
pels it through the whistle as it falls. 
The sound can be heard from two to 
five miles, and, under special circum- 
stances, much further. 

Mr. Alfred Davis, C.E., of 13, St. 
Ennius Mansions, Westminster, the 
engineer entrusted with the pioneering 
of the invention in this country, informs 
us that the buoy is in use in the 
harbours of the United States, and 
that a buoy has been sent to the 
Trinity House, and is being thoroughly 
tested by Mr. E. Matthews. 
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CHANNEL TUNNEL.—It is announced that 
the Belast Chamber of Commerce are 
endeavouring to revive the proposal for a 
channel tunnel between Ireland and Scot- 
land. The initial expenditure for boring 
would amount to £10,000, and the Govern- 
ment will be urged to grant this. 


TEsts OF RIVETED JoINTSs.—The strength 

of riveted joints is a thing which is usually 

P) calculated, and the maximum strain which a 
\ boiler she: wil stand, is based upon the 
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cage or guard 34ft. above the top of buoy to protect the 
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result of such calculation, according as the 
joint is of one form or another. Nothing 
of the kind is so conclusive, however, as 
actual test of the joint and a determination 
of the ultimate breaking strain. The 
results of some recent tests at the Water- 
town Arsenal, made for Edward Kendall 
and Sons, reported in our American con- 
temporary, Engineering Record, are there- 
fore of interest. The tests were all mado 
on steel plate nominally jin. thick, and all 
the rivets used were fin. diameter, with }3in. 
drilled holes, The ordinary double-riveted 
joint 13 °5in. wide, with rivets pitched 3%in. 
apart, broke when the strain was 47 per 
cent. of the tensile strength of the solid 
plate. A butt joint with double covering 
plates, one 102in. wide and one 5}in. wide, 
with the two rows of through rivets pitched 
3gin., and the outer rows twice this dis- 
tance, gave an efficiency of 57 per cent. 
This joint was 27in. wide. A similar butt 
joint with the lower covering plate 15}in. 
wide, and containing four rows of rivets, the two rows of through rivets 
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whistle. The extending tube reaches 15ft. below the bottom | being spaced 2sin. apart, showed an efficiency of 78 per cent., the 


of the buoy, 18in. in diameter, and from the bottom of the | 
buoy to the diaphragm inside the buoy, 44in. From this | 
diaphragm there is a 4in. ball valve, with a 3in. extending | 


| tube running out of the top of the buoy to admit the air on | 


each undulation of the water. Also a 2in. tube from the | 
diaphragm running up the whistle stand; on this stand is | 


Directly under the buoy there is a band riveted to the 
extending tube, with a lug to which a shackle connects the | 
buoy by an 8ft. bar, with a 3ft. chain connected to an | 
auxiliary buoy, or float, which carries the weight of the | 
anchor chain, as shown in the accompanying plate ; this | 
leaves the buoy entirely free to act with the undulation of 
the water. Asthis buoy weighs only about 1} tons, the moorings 


will not be required to be more than one-half the weight of 





plate containing the joint in this case being 20in. wide. The length- 
ening of the covering plates and introduction of two more rows of 
through rivets increased the efficiency only 0°6 per cent. In 
another series of tests made with the ordinary form of triple- 
riveted butt joints, having one covering plate 10in. wide and one 
15 ‘din. wide, the joint broke with a strain of 80 per cent. of the 
strength of the solid plate when the rivets were pitched 33in., and 
with a strain of 83 per cent. when the pitch was 2}in. When the 
lower strap was lengthened to 22in. to receive two extra rows of 
rivets, and the joint was tested at a temperature of 410 deg. Fah., 
the efficiency was 90 per cent. on one trial and 85 per cent. on 
another. The rivets were pitched in these cases 2in. apart. 
When the same arrangement was tried with a pitch ot 3gin., the 
efficiency dropped to 82°5 per cent. These trials show that the 
finer pitch eecures the stronger j int, and that, in either case, the 
triple-riveted butt joint, having double covering plates, can be 
made to give an efficiency of 80 to 85 per cent. 
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RAILWAY MATTERS. 


Ir is rumoured that Lord James of Hereford has by 
consent been appointed umpire in the wages arbitration between 
the North-Eastera Railway Company and their employés. 


Accorp1nG to a New York contemporary, since Li Hung 
Chang’s return from his tour around the world, nothing in the 
way of railway building will satisfy him except the American 
system. 


Tux construction of the Rajabari-Fureedpore branch 
of the Eastern Bongal State Railway is being pushed on energeti- 
cv'ly with a view to its utilisation in the coming jute season, says 
Indian Engineering. 


Ir is reported that the Hyderabad Government are 
now considering a proposal of the Barsi Light Railway Company 
t> extend their undertaking from Barsi Town in a north-westerly 
direction to Latur, a distance of sixty-eight miles, 


Tue General Purposes Committee of the Barrow Cor- 
poration have decided to resommend to the next meeting of the 
Coaneil to purchase the tramways, inleuding the depdt, but ex- 
clusive of rolling stock, for the sum of £17,000. The lines extend 
to about seven miles. 


At the statutory meeting of the Argyle County 
Council on May 5th it was agreed to prepare a scheme for a line of 
railway from Dalnally by the south-east of Loch Awe to Ardrishaig, 
Tarbet, and Campbeltown to connect with the steamboat traffic at 
-_— places, and which it was believed could be made at a moderate 
cost, 


Tuer old Atmospheric Railway, on which vehicles were 
propelled by a piston travelling in a tube placed between the rails, 
has been revived at Baltimore, and a company known as the 
Atmospheric Railway and Power Company is said to have con- 
s‘ructed an experimental road 50ft. in length, at Spedden’s Marine 
Railway in that city. 

Ir is said that the passenger service between Calcutta 
ani Chittagong, and also on the Cachar side, ¢ié the Assam-Bengal 
Railway, is to be considerably improved. The time occupied in 
travelling from Chittagong to Calcutta is to be reduced to twenty- 
three hours, and similarly on the Cachar side, passengers arriving 
in Caleutta by the later evening train instead of at 4 p.m. 


A Mass meeting of employés of the Manchester, 
Shettield, and Lincolnshire Railway Company was held in Man- 
chester on Saturday to consider the subject of a reduction of hours 
of labour generally from twelve to ten a day, each day to reckon 
by itself, with allowances for overtime and Sundays. It was 
uaanimously resolved to press forward reasonable demands until 
ail grades had had fair consideration, even to handing in notices, 

THE new bridge, 236ft. long, over the river San Juan, 
connecting Matanzas with Puerlo Nuevo, Havanna, was opened on 
Sth December, having been put together on shore, placed on 
rollers, forced along to the river, and thence across, In mid-stream 
two lighters were anchored and ballasted, and a platform built 
upon them to receive the ends of the bridge when it reached there. 
As the bridge reached the other side the lighters were gradually 
submerged and the ends joined. The cost was £2800. 


THE best metal for cylinders, valves, and valve seats 
for locomotives is the subject of an investigation being conducted 
by a committee of the American Railway Master Mechanics’ Asso- 
ciation, of which Mr. J. N. Barr, Superintendent of Motive 
Power, Chicago, Milwaukee and St. Paul Railway, is chairman. 
This committee desires to receive information and personal experi- 
ence regarding the use of special mixtures of iron for the purpose 
an and especially regarding the hardness of the metal 
used, 


Ten 7ft. four-coupled express engines have just been 
constructed at the Great Eastern Railway Company’s Stratford 
works, and are numbered 1030 to 1039. They are of the usual 
design, but the boilers are intended to carry a pressure of 160 1b. 
per square inch, and the tenders are fitted with scoops for picking 
up water whilst running, for which purpose an additional trough 
is now being laid down on the London side of Ipswich. These 
engines are fitted for working both the Westinghouse and auto- 
matic vacuum brakes, 


Tue few roads and railways in Havanna are still in 
fairly good condition, but so long as the insurrection continues it 
is impossible to effect any repairs. The railway companies are 
passing through a critical period, owing to the complete paralysis 
of tratlic caused by the agricultural crisis and the frequency with 
which their bridges, culverts, rolling stock, &c., are destroyed by 
the insurgents. Large disbursements are needed, therefore, to 
effect the necessary repairs, and the shares have consequently 
fallen very low, the shareholders in the majority of cases receiving 
no dividends, 

Tue railway traffic to and from Cochus has previously 
been carried on by means of the harbour and railway of the West 
of India Portuguese Railway Company, but last year there was a 
great reduction through the action of the Southern Mahratta and 
Great Indian Peninsula Railways, which from March Ist continued 
to reduce rates vit Poona. The decrease has been general, but 
chiefly in grain and seeds, salt and cotton. The quantity of graia 
and seeds carried fell from 37,772 tons in 1895 to 16,737 tons, that 
of salt from 2491 tons to 14,066 tons, that of cotton from 15,641 
tons to 517 tons, 


THE President of the Board of Trade has appointed a 
Committee—consisting of Sir Thomas Blomfield (chairman), Sir 
William Birt, Sir Douglas Fox, Major-General Hutchinson, and 
Mr. Gerald Loder, M.P.—to inquire whether the means of com- 
munication between the passengers in railway trains and the 
servants of the company in charge of the train at present adopted 
are efficient, whether any particular system of communication in 
use or available is so efficient as to make its general adoption by 
the railway companies desirable, and also whether any extension 
or amendment of the law on the subject is desirable. Mr. 
W. F. Marwood, of the Board of Trade, has been appointed 
secretary. 


A REPORT is published of Mr. Harriss-Gashill, Commer- 
cial Attaché at Berlin, relating to the export of railway material 
from Germany. According to this statement the development of 
the German iron industry is greatly due to the extension of the 
railway system of Germany. As regards the export of rails, 
it is not now so important as in former years. In 1860 the 
amount exported was 1270 metric tons, Ten years later, in 1870, 
it reached 36,000; rose to 132,000 in 1875, and to 230,204 in 1880, 
In the following year it, touched 250,709; but then fluctuated 
greatly, and gradually fell off, until in 1893 the total was merely 
57,300 tons. Another rise then took place to 129,413 in 1896, 
The exportation of fish-platez, sleepers, and support - plates 
—‘* Unterlags platten ”—has favourably developed, inasmuch as it 
has uninterruptedly increased up to the present day. In 1880 the 
total amounted to 8147 tons; in 1890 to 36,470; and in 1896 to 
52,163 metric tons, Under the heading of springs, axles, wheels, 
and buffers, &c., there is a not unsatisfactory increase—18,722 
tons in 1880 to 29,714 in 1893, though there was a fall in 1885 to 
8603. But in 1896 the amount had decreased to 24,794 tons. 
With regard to locomotives no exact figures can be given, as in 
statistics they are classified with movable engines — ‘‘ Loco- 
moblien”—not for railways, The two together, however, amounted 
te 13,785 tons in 1883, fell to 6778 in 1885, rose to 7953 in 1886, 
fell steadily again to 4174 in 1891. A riso again tcok place in 
1895 to 7988, and in 1896 to 15,081 tons, 





NOTES AND MEMORANDA. 


Great Brirary’s production of Bessemer steel rails 
in 1896 was 817,476 tons, an increase of 213.138 tons over the 
output of 1895. The American production was 1,102,892 tons 
during the same period. 


Tue quarterly return of marriages, births, and deaths 
registered in England and Wales has jast been issued as an official 
paper. The return for marriages is for the fourth quarter of 1896, 
that of births and deaths for the first quarter of the current year. 
The population of the United Kingdom was estimated in the 
middle of 1897 at 39,826,806 persons, and that of England and 
Wales at 31,055,355, 


In the course of last month, Scotch shipbuilders 
launched 28 vessels of 26.923 tons (of which 23 of 23,593 tons were 
steamers, and 5 of 3330 tons sailing ships), against 26 vessels of 
33,183 tons in March, and 25 of 42,228 tons in April last year. 
For the year, so far, 88 vessels of 92,499 tons gross have besn 
launched, against 140,112 tons for the corresponding period last 
year, 91,106 tons in 1895, 97,972 tons in 1894, 74,661 tons in 1893, 
and 74,661 tons in 1892. 


Tux tonnage of vessels built in France and added to 
the French Register during the first quarter of this year was 
greater than that of vessels acquired from foreigners, which, says 
Fairplay, is a very unusual circumstance. The number of vessels 
was 227, representing a total measurement of 23,826 tons gross, 
while those built or purchased out of the country numbered 
twenty-five, measuring altogether 13,258 tons gross. Among the 
latter were seven iron or steel steamers (10,942 tons), against 
thirteen steamers (4986 tons) of French construction. ‘There 
were also five steel sailing vessels (13,334 tons) built at home, and 
only one (of 552 tons) purchased abroad. 


Tue first report of the Borough of Tunbridge Wells 
electricity undertaking seems to prove that high-tension works can 
be made financial successes, even in their young days. We notice 
that there are some 15,000 lamps on the mains already, although 
the establishment has been in operation only about eighteen 
months, and that the work is being greatly extended. The success 
is perhaps largely due to the fact that the borough does all its 
own work, laying, trenching, &c., and even building. The net 
profits for the year’s work amount to over £1600, a fact on which the 
council have certainly a right to congratulate themselves, and 
which refiscts great credit on Mr, H. Boot, the engineer and 
manager. 


THE experimental investigation of the equilibrium of 
the forces acting in the flotation of discs and rings of metal lead- 
ing to measures of surface tension is discussed in the April 
number of the American Journal of Science by A, M. Mayer. The 
author describes a number of experiments on the flotation of clean 
ungreased wires on water. By observing the weight required to 
make them break through the water surface, a good value for the 
surface tension of water may be obtained. It is a mistake to 
suppose that a wire ring will not float unless it is greased. A 
ring of 1 mm. aluminium wire, 5 cm. in diameter, will make a 
depression of 5mm. in a clean water surface, and requires 
2°6 grams to make it break through. The value of the surface 
tension of water at 0 deg. obtained by the author is 0 0809, which 
is 3), per cent. higher than the mean of all determinations hitherto 
made, 

In 1896, 25,771 Germans, of which 16,828 were Prus- 
sians, emigrated, 21,190 going to the United States of America, 
while 1346 went to Africa. Of the above number, 12,548 
emigrated 7/4 Bremen,, 12,324 «2 Hamburg, and 121,574 ed 
Stettin. On the whole, 121,574 persons, including foreigners, 
emigrated from German ports in 1896, 67,040 falling to Bremen, 
58,748 to Hamburg, and 1786 to Stettin. Emigration vid Bremen, 
during the first quarter of present year, shows a considerable 
decrease against the corresponding period last year. During the 
period from January till March of the present year, 8560 persons are 
statistically stated to have emigrated, against 16,169 for the same 
period in 1896, 10,010 in 1895, 10,140 in 1894, and 14,351 in 1893. 
In March of the present year, 4242 persons emigrated, against 8177 
in March, 1896 ; of the 8560 persons who emigrated in March, 8176 
went to the United States of America, 


In a recent issue we drew attention to the fact that 
several fractures of the axles of the new motor cars employed on 
the Brooklyn Bridge had taken place, and that their diameters had 
evidently been miscalculated. Our contemporary the American 
Enyineer, referring to these fractures, says there is nothing mys- 
terious in these breakages. Taking the known weights on these 
axles, and calculating maximum stresses by the methods given in 
the recent report to the Master Car Builders’ Association on 
80,000 1b, car axles, those stresses are found to be more than 
50,000 lb. per square inch. The only mysterious thing about these 
axles is that they did not all break. They are only 44in. at the 
wheel fit, and will all have to be replaced by new axles, which 
should be 5in. in diameter, but which cannot be made more than 
51in., because of limiting conditions. Somebody probably guessed 
at the dimensions of the smaller axles. The material was of the 
best, and the new ones will bs of the same manufacture. 


WorkinG in the physical laboratory of the Massa- 
chusetts Institute of Technology, Mr. R. W. Wood has succeeded 
in producing diffraction phenomena with Rintgen rays, says 
Nature. The source of the rays was an arc-like discharge between 
two very small beads of platinum ina high vacuum. The discharge 
bulb was only about an inch in diameter, while the radiation— 
which came from an area about the size of a lg peg strong 
enough to show the bones in the fore-arm. The ‘‘arc” appeared 
to be a new form of kathode discharge, and could only be pro- 
duced under peculiar conditions, Mr, Wood used a tube with a 
platinum slit 0‘1 mm. wide, mounted within the bulb at a distance 
of 2mm. from the radiating bead. The second slit of variable 
width was placed at a distance of 10 cm. from the first, and the 
photographic plate at distances varying from 10 to 30cm. from 
this. ‘The images of the slit on the plate showed a distinct dark 
line on each edge, which could only be explained on the supposition 
that interference occurred. The plate was at too great a distance 
from the slit for such an effect to be produced by reflection of the 
rays from the edges. Images of fine wires showed similar 
phenomena, 


Tue effect of hardness on the electrical and magnetic 
constants of steel, with particular reference to the tempering of the 
magnetic parts of instruments, is the subject of a short paper, by 
Dr. Carl Barus, in the March number of Terrestrial Maynetism. 
The following rules are given by Dr. Barus for the practical treat- 
ment of magnets, where great secular permanence of magnetism is 
the principal desideratum :—(1) Rods tempered glass-hard are not 
to be used as essential parts of magnetic instruments, (2) Having 
tempered a given steel rod in such a way as ensures uniformity of 
glass-hardness throughout its length, expose it for a long time—say, 
20 to 30 hours ; in case of massive magnets even longer intervals of 
exposure are preferable—to the annealing effect of steam (100 deg.) 
The operation may be interrupted as often as desirable. The 
magnet will then exhibit the maximum of permanent hardness for 
100 deg. (3) Magnetise the rod—whether originally a magnet or 
not is quite immaterial—to saturation, and then expose it again for 
about five hours—in case of massive magnets even larger intervals of 
exposure are preferable—to the annealing effect of steam (100 deg.) 
The operation may be interrupted as often as desirable. The 
magnet will then exhibit both the maximum of permanent 
magnetisation as well as the maximum of permanent hardness 
corresponding to 100 deg. Its degree of magnetic permanence 
against effects of temperature—less than 100 deg.—time, and per- 
cussion is probably the highest conveniently attainable, 
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MISCELLANEA, 


Tae Dortmund-Ems Canal, which will permit of 
Swedish ore being taken right up to the Westphalian iron districts 
is nearing completion. ’ 

Tue North German Lloyd's steamer Saale, after having 
been provided with new boilers and new shafting, has had a trial 
from Swinemiinde to the Weser, and attained a speed of nineteen 
ped _ hour, She has now resumed her station in the New 

ork line, 


In August and September of this year, an Internationa} 
Exhibition of Inventions and Improvements relating to Science 
Industry, Arts and Crafts, Hygiene and Alimentation will be held 
at the Marlborough Hall, Polytechnic Institute, Regent-strest 
London, W. ‘ 

THe manufacture of cordite has been started upon q 
small scale for the use of the Indian army. This is the first 
attempt to make cordite in any quantity in India, and specially 
designed buildings are said to have been erected for the purpose 
at the Government factory at Kirkee, 


Tue Board of Trade have approved of and issued a 
rovisional order for the enlargement of the pier at Clacton-on. 
aa. The undertaking Pes. by this provisional order is tho 

lengthening of the pier to such an extent that four large steamers 
will be enabled to lie alongside at one time. 

Ir is stated in Hamburg that owing to the frequency of 
the breakage of steamers’ propellers and propeller-shafts, casualties 
of this description will in future form the subject of Marine Board 
inquiries. According to Fuirpliy one such inquiry has already 
been held on the Diamant, belonging to the German-American 
Petroleum Company, 

On Saturday last the telegraph ship Monarch laid 
across the English Channel a new telephone cable, making the 
second which now connects England and France. ‘Toe cable is 
twenty-four miles in length, and contains two separate metallic 
circuits. The French end was landed at Sangatte, four miles west 
of Calais, the Eaglish end being landed at Abbot’s Cliff, three 
miles west of Dover. A third cable is to be laid by the French 
Government, and is now being constructed. The new cables are 
intended for general use in Eagland and France, 


Tue Holland submarine boat being built at the Nixon 
shipyards, Elizabeth, New Jersey, U.S.A., is about 50ft. long, 
10ft. 3in. in diameter amidships, and is cigar-shaped. ‘T'he shell is 
of sin steel at the greatest diameter, gradually thinning toward the 
ends, It carries three Whitehead torpedoes, The fuel is to be 
oil, and compressed air is to be stored in reservoirs at 3000 !b, 
pressure for use in operating the torpedoes, expelling water bal- 
last, and for the respiration of the crew. ‘The vessel is meant to 
move through the water with the conning tower above the sur. 
face, but it can be entirely submerged, when the motive power 
will be electricity, furnished by a storage battery. 

A RECENT article in the Marine Rundschau discusses 
the comparative strength of the navies of Europe, and arrives at 
the following conclusions:—There is only one sea Power of the 
first rank—England. The French navy is barely half as strong, 
and France must consequently be classified as a sea Power of the 
second rank. As none of the other naval Powers are equal to 
France, they are placed in the third class, which includes the 
Rassian, the United States, the Japanese, the Italian, and the 
German fleets, Expressing the fighting value of the various fleets 
in terms of units, the author of the article estimates the Haglish 
fleet at 1001, the French at 466, the Russian at 280, the American 
at 195, the Japanese at 179. 


In his second lecture on “ Liquid Air as an Agent of 
Research,” delivered at the Royal Institution last week, Professor 
Dewar continued his remarks on the critical constants of gases, 
and brought forward some interesting speculations founded on ths 
extension of certain laws, known by experiment to hold good at 
accessible temperatures, to bodies which one could never hope to 
be able to examine in the liquid state. With regard to the 
theory that carbon is a very important constituent of the sun, he 
pointed out that the density of the latter was 1°4. Supposing it 
to consist of carbon at the critical temperature, its density when 
cooled to liquefaction would become 4 ‘2, according to known laws, 
and if it were cooled to the temperature of this earth its density 
would increase by something like one-quarter. Therefore the 
density of the materials of the earth—which was 5°5—did not 
appear to be far removed from the density of the sun at the same 
temperature. The lecturer, for the first time in public, froze a 
specimen of argon, supplied by Lord Rayleigh, to the solid state 
by means of liquid air at a temperature more than 200 deg. 
below zero, 


Tue deepest bore hole in existence is said to be at 
Parnschowitz, near Rybrick, Upper Silesia, It is 6571ft. below 
the surface of the soil, and was made in a search for coal 
measures. The hole was ]2in. in diameter at the beginning, and 
this was lined with a tube about 0 din. thick ; at a depth of 230ft. 
the bore was reduced to 8jin. diameter, and thus continued for 
351ft, The greatest difficulty encountered was the great weight 
of the boring rods as the depth increased. ‘Though steel was used 
at a depth of 6560ft. the total weight of the tools reached 30,159 lb. 
Under this weight ruptures of the rods were frequent, and an 
accident of this nature finally stopped the work ; about 4500ft. of 
rods fell to the bottom, and, being jammed under a part of the tubing, 
it was impossible to withdraw it. The diameter of the well at the 
bottom was 2jin. Temperature observations made showed 12 deg. 
Cent., or 53°6 deg. Fah., at the surface, and at the depth of 
6571ft. the temperature reached 69°3 deg. Cent., or 157 deg. Fah. 
This is equivalent to an average augmentation of heat of 1 deg. 
Cent, for every 34:14 m. of depth, or 1 deg, Fah, for every 6ft. 
These figures differ slightly from those obtained in other deep 
borings. the increase of heat at Schladebach correspond to 1 deg. 
Cent. in 35°45 m.; that at Sperenberg, near Barlin, to 1 deg. Cent. 
in 32°51 m.; and at the artesian well of Grenelle, at Paris, which 
is only 1797ft. deep, and furnishes water at a temperature of 
27°70 deg. Cent., it is estimated that the increase of heat is e.viva- 
lent to 1 deg, Cent, in 31°83 m. 

THE Queen has appointed a Commission, consisting of 
Viscount Liandaff, Mr. John William Mellor, Q.C., M.P., Sir John 
Edward Dorington, M.P., Sir George Barclay Bruce, Mr. Alfred 
De Bock Porter, C.B., Major-General Alexander de Courcy Scott, 
Mr. H. W. Cripps, Q.C., and Mr. Robert Lewis, to consider the 
subject of the London water supply. The ‘‘ terms of reference” 
are as follows :—‘‘ Whereas we have deemed it expedient that a 
Commission should forthwith issue to inquire (1) Whether, having 
regard to financial considerations and to present and prospective 
requirements as regards water supply in the districts within the 
limits of supply of the metropolitan water companies, it is desirable 
in the interests of the ratepayers and water consumers in those 
districts that the undertakings of the water companies should be 
acquired and managed either («”) by one authority ; or ()) by several 
authorities ; and, if so, what should be such authority or authori- 
ties. To what extent physical severance of the work and other 
property and sources of supply of the several companies, and the 
division thereof between different local authorities within the 
limits of supply, are practicable and desirable ; and what are the 
legal powers necessary to give effect to any such arrangements. 
(2) [f the undertaki: are not so acquired, whether additional 
powers of control should be exercised by local or other authorities 
and, if so, what those powers should be, (3) Whether it is practic- 
able to connect any two or more of the different systems of supply 
now administered by the eight metropolitan companies ; and, if 80, 
by whom and in what proportion should the cost of connecting 
them be borne, and what are the legal powers necessary to give 
effect to any such arrangement,” 
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THE “ WEARDALE” FURNACE.* 
By Mr. Henry WILLIAM HOoLtis, 


[x the case of our largest furnace, the distance from the centre 
f the furnace to the most distant gas-producer is 260ft., and the 
a Je of the interior of the underground flue, which is 7ft. by 3ft. 
¥ a oss section, is maintained at a red heat. This is by way of 
wa roducing the description of the two large furnaces already 
= ntioned as having been recently erected in a new plate mills. The 
ee chamber of the smaller one is 30ft. long from end to end, 
ae 7ft. wide from front to back ; the large furnace hasits heating 
ramnber 34fc. Gin. by 1lft., the great width being designed to 
take in the 6-ton and 7-ten slabs rolled in our large mil!, Both 
furnaces are of precisely similar construction, the only difference 
baing in dimensions. My description will specially apply to the 
goft, furnace, that being the one represented by the drawings} to 
waich I shall have to refer, and which are as follows :—Fig. 9, 
horizontal sectional plan on line a-b of Fig. 10; Fig. 10, vertical 
longitudinal section on lire «-d of Fig. 9; Fig. 11, vartical cross 


new furnace, The gas fiame strikes the floor of the working 
chamber, and passes along it and through the cutlet ports D at 
each end of the furnace to the chimneys, on its way passing over 
and along the arch of the air flues C, which it brings to a red heat, 
The air to support combustion of the gas is drawn in at the inlets 
E and through the flues C into the hot air chamber B at back of 
furnaces, and thence into the hot air chamber M between the arches 
which form the roof of the furnace, the chambers B and M being in 
free communication, It will thus be seen that the gas is driven 
into the furnace in a descending column, which is entirely sur- 
rounded by a stratum of highly-heated air, the producer pressure 
and the chimney draught together causing the flame to enter the 
furnace with considerable velocity. F'rom the chamber M the hot 
air passes with the ignited gas through the inlet ports L into the 
interior of the furnace, the gas burning with an intense white flame, 
which in a short time brings the whole of the interior of the 
furnace to a white heat necessitating the use of blue glasses for its 
inspection, The relative proportions of gas and air required to 
produce the character of flame and degree of heat desired are 
adjusted by the hand wheel Ki and the shutters I, The chimneys 


























in the bottom. When this has been done, and the cinder begins 
to lie in shining pools like water along the back wall against the 
| tap-holes, the bottom will have become as hard as granite rock, 
and will cause a bar-striking it to rebound with a ring, as though 
it had struck an anvil. When this condition has been arrived at, 
scarcely any repair to the bottom will be required beyond filling 
up with small basic slag any Jittle depressions that may appear. 
One point is of great importance, and must have the most care- 
ful attention. Tine fluid cinder must never be allowed to touch 
the brickwork of the back or end walls of the furnace, but the 
basic slag must be kept well banked up against the walls, so as to 
cover up the three lowest courses of bricks, and so make the lowest 
| part of the floor ; that is to say, the channel along which the fluid 
cinder collects and flows to the tap-holes, about 9in. away from 
| the walls, This cinder has an extraordinary solvent action upon 
| Silica brickwork, and will cut away a Qin. wall in an incredibly 
short time—almost in a few minutes. Asan additional precaution, 
| I have adopted with perfect success the plan of building the three 
| or four lowest courses of the internal walls with chrome bricks, 
' against which a bank of small chrome ore is placed, which forms 
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backing for the bank of basic slag. If this course be pursued, no 
trouble whatever will arise. 

It is worth mentioning that, in order to obtain the best results, 
the quantity of gas admitted into the furnace should not be more 
than is necessary to make the flame just pass through the outlet 
ports. Whenever a flame several feet high is seen at the top of 

| the chimneys, gas is being wasted, and the heat of the furnace is 
being reduced. This necessitates some attention being paid to the 
gas inlet valve, especially when the furnace has two producers of 
its own, as in the case of the one represented in Figs. 7 and 8. 

| The gas supply varies on account of the firing-up and poking of 

| the producers from time to time, and this should, as far as possible, 

| be corrected by regulating the opening of the gas valve as may be 
found necessary. 
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saction on line e-f of Fig. 9; Fig. 12, vertical cross section on ; of the furnace, if it be so desired, on account of the nature or pro- 
ine y-h of Fig. 9; Fig. 13, elevation of front or working side of gress of the work to be done. The floor of the furnace is formed so 


furnace. 

In all these drawings the reference letters indicate the same 
details of construction, viz:—A, interior of heating chamber; B, 
hot air chamber between back walls ; C, flues from cold air inlets to 
chamber B; D, flame outlet ports ; E, cold airinlets; F, doorways; 
G, foreplates of doors; H, buckstays ; I, shutters regulating ad- 
mission of air to flues C ; J, slag hole ; K, gas inlet ports in upper 
arch of roof; L, flame inlet ports in lower arch of roof; M, hot air 
chamber between roof arches; N, chimneys ; OV, gas flue; P, upper 
arch of roof; (, lower arch of roof; R, hand wheel and connections 
for operating gas valve; S, gas valve. 

The mode of working the furnace is as follows: —After the whole 
of the brickwork of the furnace has becn thoroughly dried by fires 
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kept burning in the interior for a sufficient length of time, wood 
being the best fuel for this purpose, the gas is admitted through 
the valve S by turning the hand wheel R, and is ignited by the 
fire left burning for that purpose. he process of “putting gas in” 
sa little different from that adopted in starting a melting furnace. 
In the case of the new furnaces, all the doors must be closed before 
the gas is admitted, in order that a thorough draught from the 
ar inlets E to the chimneys N may be established. This effectually 
prevents any spreading of the gas between the roof arches, where 
it might cause an explosion. The gasinvariably lights quietly, and 
Without the slightest “puff.” It is well not to put on the full 
Power of the flame at first, but to heat up the furnace gradually in 
order that the brickwork may not be too severely tried by sudden | 
expansion under the great heat to which it is exposed ; this is 


especially important in the commencement of operations with a 


| 





, Abstract of paper, Iron and Steel Institute. 


[We i , st: , autbor’ 
numbers) 9 ae figures Which are essential, retaining the author's | 


‘ 





| in order to keep the bottom in working order. 


as to have an inclination to the slag hole J, in the centre of the back 
wall, through which any melted slag produced flows out of the 
furnace either continuously or atintervals when the stopping of the 
tap-hole is removed. I may here remark that in a furnace the 
length of the heating chamber of which exceeds 20ft., it may be 
desirable to have two slag holes instead of one, as shown in the 
drawings. The slag spouts are of cast steel, 2in. thick. of L 
section, and about 4ft. long, so as to reach quite through the thick- 
ness of the two back walls and the space between them, which 
space, where the spouts pass through, is built up solid. The steel 
slabs are introduced into to the furnace, or withdrawu therefrom, 
through the doorways F by hydraulic power, bogies of special 
construction for the purpose carrying them to and from the furnace 
upon a railway of 3ft. gauge, the motive power being small locomo- 
tive engines, The furnace doors are not lifted by counterpoised 
levers in the usual way, but each door iscoupled to the crosshead of 
a small hydraulic piston moving in a cylinder bolted to a cast iron 
plate above the door. Half-inch pipes take the water to and from 
these cylinders, and the six pipes working the six doors are brought 
together in a sort of table furnished with six handles, and placed 
quite away from the furnace at which a boy sits within view of 
the chief furnaceman, and raises or lowers each door as required. 
A seventh handle controls the hydraulic machinery which moves 
the slabs into or out of the furnace. The position of this table, and 
of the hydraulic gear and narrow-gauge railways, is shown 
upon a block plan, and an illustration of two of the doors 
was given, in which will be noticed the hydraulic lifting 
arrangement, and also a simple plan which I have devised 
for holding the upper edge of the door tightly against the plate 
behind it when the door is down, so as to let in as little cold air 
as possible, 

One advantage of the new furnaces, and by no means an unim- 
portant one, is that the working bottom of the heating chamber 
may be formed entirely of basic slag, instead of the sand which 
is always used in coal-fired furnaces, and requires constant repair 
In these last- 
named furnaces the heat is not sufficient to keep the “cinder” 
fluid upon a basic bottom ; it assumes a treacly condition, and 
will not run off; but in the new furnaces it is literally as thin 
as water, and flows out without the slightest difficulty. The 
basic bottom is 10in. to 12in. thick, the whole thickness being 
put in at once before any heat is applied to it. The slag is 
broken to lumps about the siza that would pass an inch mesh, 
and with this material the whole bottom is formed, a thin coat- 
ing of smaller lumps being spread over the surface, which is, of 
course, laid with the required inclination to lead the fluid cinder | 
to the tap-holes, This inclination should not be less than half 
an inch, or more than three quarters of an inch to the foot. All 
this is done before the drying fires already mentioned are lighted. 
It requires about sixty hours of the full heat of the gas flame 
to bring the basic slag bottom to the proper condition for charging | 
the slabs upon, and it does not attain its ultimate hardness until 
it has had about a week’s work of actual heating slabs, during | 
which time the flaid cinder soaks into and fills up the interstices 





However carefally the gas supply may be regulated; there will 
inevitably be a large amount of heat lost beyond that actually 
utilised in doing the work of the furnace. I proceed to show how 
this waste—probably not less than one-half of the calorific value 
of the coal consumed in the producers supplying gas to the furnace 
—-may be made use of as a valuable means of raising steam. Those 
who are familiar with the modern water-tube boilers—notably the 
well-known type manufactured by Messrs. Babcock and Wilcox 
will be prepared for my saying that the flame-chamber at each end 
of the furnace is admirably adapted for vontaining the water tubes 
of such a boiler, the steam drum being placed directly 
over the chamber, as shown Fig. 20, in which I have photc- 
graphed from drawings most kindly furnished to me by Messrs, 





























Babcock and Wilcox, to whom I beg to express my obligations. 
These drawings represent our 30ft. furnace fitted with a boiler at 
each end ; Fig. 20 is a vertical cross-section from Fig. 12. Each of 
these boilers would have a heating surface of 1455 square feet, 
and would be capable of evaporating 4200 lb. of water per hour, 
and would be more than equal to a two-flued Lancashire boiler 
30€t. long and 8ft. diameter, the heating surface of which is about 
975 square feet, of which 540ft. represents the heating surface of 
the two internal tubes by which the greater part of the work is 
done, and 435ft. the heating surface in the side flues and bottom 
flue together. I believe I may safely assume that four of the 
water-tube boilers, fired, as I have described, by the waste heat 
of two furnaces, would be equal to five of our Lanvashire 
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boilers, each of which, when entirely hand-fired, requires 53 tons 


of coal per week. We may, therefore, take it that the saving of fuel 
effected by the waste heat utilisation would be 265 tons of coal ~~ 
week. Our two furnaces at the plate mills are driven by five 


producers of Mr. Bernard Dawson’s most recently patented design, 
each producer burning from 6 cwt. to 8 cwt. of coal per hour, 
according to the quality and condition of the coal and the pressure 
of the forced draught. We have worked them with four producers, 
but I prefer to use five moderately pressed rather than four driven 
to their full power. Taking 132 as the number of working hours 
er week, and § cwt. as the maximum hourly consumption, we 
sell 52 tons 16 ewt. as the weekly consumption of each producer, 
or 264 tons per week for the five producers. We have seen that 
the coal required by five Lancashire boilers raising as much steam 
as the four waste-heat boilers referred to would be 265 tons per 
week, so that we have now arrived at the satisfactory result of 
raising steam and heating the slabs for the mill with the quantity 
of coal otherwise required for raising steam alone ; and I do not 
see any escape from the conclusion that, if we have the furnaces 
and boilers as described, we can heat our slabs without cost. 
Patting aside now the question of boiler, it has been seen that 
the two furnaces are driven with 264 tons of coal per week as the 
maximum quantity consumed. ‘Taking the output of the two 
plate mills at 1650 tons per week—a figure well within their capa- 
city—we have a coal consumption of 3°2 cwt. per ton of sheared 
plates, or about 2}cwt. per ton of slabs heated. The output afore- 
said, 150 tons per shift, does not represent the full power of the 
two furnaces, but about two-thirds thereof, if they be worked for 
a whole shift with fairly heavy slabs. For example, the large 
furnace can heat thirty-six 5-ton slabs = 180 tons; and the 
smaller furnace, thirty-six 70-cwt. slabs = 126 tons; together, 
306 tons per shift. Of smaller slabs, -.g., 30cwt., either furnace 
can heat sixty = 90 tons, or, for both furnaces, 180 tons per shift. 








CATALOGUES. 


Tue Expanded Meta] Company, Limited, London. — This 
covpany bas issued in book form scme particulars concerning 
‘*Espanded Metal: Its Production, and Uses in Fireproof and 
other Building Constructicn.” We see no price marked on the 
title page, so presume the little book is to be had by the expendi- 
ture of a post-card applying for one. The book is well-printed and 
bound, and will be found very interesting, the number of applica- 
tions to which this useful material can be put with advantage wel 
little short of marvellous. 

Hayward Tyler and Co,, London.—Catalogue of steam fittings 
and engineers’ sundries. (List ‘'B.” 1897.) Users of steam 
fittings will find in list ‘‘B” not cnly almost every conceivable 
appliance for use in connection with steam power, but also lifting 
tackle, winches, cranes, &>. The tabular matter is nicely and 
clearly arranged, code words supplied, and generally the bock has 
a business-like appearance which commends it to buyers. 

Barry, Henry, and Co., Ltd., Aberdeen and London.—“ Details 
of Power and Material Transmission Plants.” This is a well 
bound catalogue of handy size, in which may be found illustrated, 
described, and priced, almost every article required for the most 
efficient and economical plants for the transmission of power and 
transmission of materials. 

The Faleon Engine and Car Works, Loughborough, Leicester- 
shire.—Illustrated catalcgue of locomotives. railway and tramway 
rolling stock, and omnibuses. The illustrations are excellent, and 
the printing and paper leave nothing to be desired, but an index 
to the contents of the book might with advantage be added in 
future editions. 

Witty and Wyatt, Ltd., London.—‘‘ Illustrated Price-List of the 
Perfect Disincrastator, for Preventing and Removing Scale in 
Steam Boilers.” This disincrustator is an American device made 
by the Lunkenheimer Company, of Cincinnati, and depends for 
its efficient action upon the introduction of refined petroleum into 
the boiler. 

G. A. Harvey and Co., Lewisham, Kent.—This catalogue com- 
prises upwards of 400 pages, devoted to the very numerous and 
varied manufactures of this firm, such as zinc and tank work, 
galvanising, pump work, &c. The book is well bound and illus- 
trated, and contains, moreover, some useful information. 

George Cradock and Co., Wakefield.—Steel wire ropes. Messrs, 
Cradock are to be congratulated on the excellent get up of the 
fourth edition of their catalogue. Not only are the letterpress and 
illustrations of the highest standard, but the book also contains 
some useful information, particularly on cable traction. 

William Skinner, London.—‘‘ Illustrated Price-List of Cycle 
Fittings.” 











LAUNCHES AND TRIAL TRIPS. 


ON Saturday, the Ist inst., Messrs. Wigham, Richardson, and Co, 
launched from their Neptune Shipyard, Newcastle-on-Tyne, a 
handsome steel screw cargo and passenger steamer, which they are 
building to the order of the Deutsche Dampfschifffahrts Gesell- 
schaft ‘‘ Kosmos,” of Hamburg. The steamer is 385ft. in length 
by 464ft. beam, and will have well-finished accommodation for a 
number of passengers, and foremigrants. The engines and boilers 
are also being constructed by Messrs. Wigham, Richardson, and 
Co, The engines are quadruple expansion, working at 210 lb. 
pressure, and are balanced on the Yarrow Schlick and Tweedy 
system. 

On Tuesday Messrs. William Simons and Co., Limited, launched 
complete, from their works at Renfrew, a twin-screw hopper grab 
dredger which they have constructed for the Mersey Docks and 
Harbour Board under the direction of their engineer, Mr. A. G. 
Lyster, and which will be chiefly employed in dredging the silt and 
deposit in the Liverpool Docks. This vessel is called the Miles K, 
Burton, and is of the following dimensions:—Length 230ft., 
breadth 38ft., depth 17ft. The hopper has a capacity for 30,000 
cubic feet of dredgings, twin-screw triple-expansion engines of 
1500 indicated horse-power, and boilers of 1601b. working pressure. 
The dredging machinery consists of five hydraulic cranes fitted 
with grab buckets, each capable of containing about five tons of 
material. The cranes dredge to a depth of 47ft. below the light- 
water line, and deliver the spoil into the vessel’s own hopper. 
Independent steam lifting gear for the hopper doors and special 
steam winches are provided fore and aft. LE‘ectric light is also 
fitted throughout the vessel, for working day and night ; steam 
steering gear, &c. The vessel with its machinery has been con- 
structed to the highest class at Lloyd’s, and is the ninth dredging 
vessel constructed by the builders for the Mersey Docks and 
Harbour Board, 

On Tuesday, the 4th inst., the ss, Wreathier, built by Messrs, 
Ceaig, Taylor, and Co., of the Thornaby Shipbuilding Yard, to 
the order of Messrs. The Goole and West Riding Steam Shipping 
Company, Limited, had a very successful trial trip. The 
dimensions of the vessel are 208ft. by 31ft. by 13ft. 7in.; short 
poop, raised quarter-deck, long bridge, and topgallant forecastle ; 
cellular bottom fore and aft, also ballast in the peaks, She is 
fitted with three steam winches, steam steering gear, separate 
donkey boiler, and Messrs, Emerson, Walker, and Thompson 
Brothers’ patent direct steam quick-warping windlass. The 
engines, by Messrs, MacCcll and Pollock, of the Wreath Quay 
Engine Works, Sunderland, are 17in., 284in., 46in., and 30in, 
stroke, with boiler working at 160 lb. pressure. Over a series of 
runs on the measured mile a mean s of 14 knots was obtained, 
and this was considered very highly satisfactory by the owners, 
The veesel will carry a large cargo on a light draught of water, 
and is particularly suited fur the Goole trade. In addition to the 
chairman of the company (Mr. E, W. Hunter) and the secretary 
(Mr, H. W, Ezard), the following gentlemen were also present :— 





Mr. B. Parrish, Mr. Bell, Mr. Best, Mr. Earnshaw, Mr. Webster, 
Mr. Hunter, jun., Mr. Wilson, Mr. A. Blyth, Mr. Buttle, Mr. 
Hordenby, Mr. B, Brown, and Mr. George H. Strong, M.I.N.A, 
After the trial trip the vessel at once proceeded to the Tyne, 
under the command of Captain C. Moore. 

On the 6th inst, the steam tug Euro was taken on her trial trip 
at sea, when four runs on the measured mile were made, and a 
mean speed of 13 knots was obtained. The vessel was partly 
loaded with coal and in water ballast. The machinery worked in 
the most satisfactory manner possible, vibration under the large 
proportionate power being nearly absent. A trial of the supple- 
mentary machinery was made, and the salvage pump showed itself 
capable of dealing with a large quantity of water. The dimensions 
are 130ft. lin. by 22ft. 6in. by 13ft. 3in. She is built to Lloyd’s 
class, and is tastefully fitted and completed in first-class style for 
tug service. She has very nicely-fitted accommodation aft, in view 
of passengers being on board. The captain’s, officers’, and engi- 
neers’ rooms are nicely fitted out and comfortably arranged for hot 
climates, and even the stewards’ pantry is fitted out in polished 
wood, and well-finished steam steering gear is fitted on bridge. 
The propelling machinery is well proportioned, full attention being 
given to her trade. She is well lighted and ventilated, and is 
fitted with feed heater and evaporator. Her cylinders are of the fol- 
lowing dimensions: 16in. + 26in. +- 43in. x 30in., with ample boiler 
power, 14ft. by 10ft. 6in. She has been built by Messrs. Gonrlay 
Bros., of Dundee, to the order of the Adelaide Steam Tug Com- 
pany, London and Dundee, under the inspection of Messrs. 
Flannery, Baggallay, and Johnson, of London and Liverpool. The 
vessel will proceed to her destination after coaling. 

















THE IRON, COAL, AND GENERAL TRACES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Iv was reported by manufacturers on ’Change at birmingham 
to-day (Thursday) that they had little reason to be discontented 
with the business moving in the local and bome iron and steel 
trades, but that orders for export were decidedly scarce, 

The steelworks continue busy, with very asso prospects for the 
next two or three months. The Karl of Dadley’s Brierley Hill 
Steelworks are stated to be full of orders for Siemens-Martin steel, 
the chief part of which is absorbed in the district trades, in most 
of which there is considerable activity. The Bilston Steelworks— 
‘Alfred Hickman, Limited”—also register an increasing produc- 
tion of large rounds, squares, and angle sections for engineering 
and building purposes. Angles and girders were this afternoon 
quoted £6 for large and 153. extra per ton for small sections. 
Sheets were £7 23. 6d.; cold rolled sheets were quoted £10 10s.; 
and bars, £6 5s. to £6 10s. Siemens billets were £4 15s. to £5; 
and blooms and billets of Bessemer steel, £4 12s, 6d. to £4 15s, 

Most of the marked bar houses are only producing a limited 
production, owing to the slackness of demand. Unmarked iron 
was this afternoon in better demand. Bar values have not changed 
much lately, but sales transpired at rather less than last month’s 
prices, especially for the commoner sorts of bars, which were 
offered by North Staffordshire and Shropshire houses at 2s, 6d. 
less than a fortnight back. As a rule, however, common bar 
makers are still able to keep on their works nearly full time 
without adding much to stocks. Marked bar prices were firm 
at £7 103.; medium bars, £6 10s.; and third-class bars were 
obtainable at £5 17s. 6d., and even £5 15s. At the black sheet 
ironworks operations are still limited to about three days per 
week, whilst two or three sheet mills have not yet restai since 
Easter. Doubles were £6 5s. to £6 7s. 6d., singles £6, and lattens 
£7 7s. 6d. Tube strip at £5 123, 6d. to £5 15s., and hoop iron 
at £6 10s., were in exceptionally good demand. Angles were 
£6 to £6 53.; wire rod, £6 10s. to £6 15s.; stamping sheets, 
£9 103. to £10; and galvanised sheets of 24-gauge, £9 10s. to 
£9 15s., with makers trying to obtain an advance of 2s, 6d. per 
ton on these quotations, which are f.o.b. Liverpool. 

The fact that there is very little stock of pig iron in the Mid- 
lands, and that demand and supply seem to be fairly evenly 
balanced, keep prices in this branch steady. Cold blast was 
quoted at 90s., Staffordshire all mine hot air at 523. 64. to 
553., part mine at 453, to 47s. 6d., and cinder forge 38s. to 39s, 
Northamptonshire forge was 423. to 433., Derbyshire and North 
Staffordshire 44s,, and Lincolnshire 45s, 

Ironmasters here view with much gratification the continued 
satisfactory nature of the Government returns relating to the iron 
and steel exports of the country. The Board of Trade statistics 
just issued + oe that the total amount of iron and steel exported 
during April was 331,038 tons, compared with 289,333 tons in the 
corresponding month of last year, and its estimated value was 
£2,170,121, against £1,967,958, showing an increase of 14 per cent. 
in quality and 10 per cent. in value. For the first four months of 
the current year the quantity exported was 1,191,108 tons, against 
1,017,627 tons in the corresponding period of last year, and the 
estimated value was £8,146,914, compared with 47,274,206, an 
improvement of 17 per cent. in the «uantity and 11 per cent. 
in value. The increase in values is pretty widely distributed over 
the different branches of the trade. Pig and puddled iron shows 
an increase of 41 per cent. on the month and 29 per cent. on the 
four months ; railroad, 17 per cent. and 30 per cent.; wire, 20 per 
cent. and 7 per cent.; telegraphic wire, 237 per cent. and 51 per 
cent.; cast and wrought, 16 per cent. and 13 per cent.; hoops and 
sheets, 4 per cent. and 17 per cent.; steel, unwrought, 22 per 
cent. and 7 per cent.; and tin-plates, 5 per cent. and 17 per cent. 
Old iron, on the other hand, has declined 28 per cent. and 35 per 
cent,; and galvanised sheets, 23 per cent. and 16 per cent. Bar, 
angle, &c., has declined 13 per cent. on the month, and improved 
7 per cent. on the four months ; while unwrought tin has advanced 
25 per cent, on the month, but declined 31 per cent. on the longer 
period. The increase in pig and puddled is chiefly accounted for 
by the heavy shipments of Cleveland pig to Germany. Railway 
extensions in India, Australia, and South America are still operat- 
ing in favour of our rolling stock industry, more particularly in 
the matter of passenger carriages, the export of these last month 
being valued at £61,243, as against £26,433 in April last year. 
For railway trucks the figures are £99,100 and £86,106 respectively, 
Steam engines have fallen 7 per cent. for the month, but increased 
by 21 per cent. for the four months, whilst general machinery has 
eee 9 per cent. and 8 per cent. for the two periods respec- 
tively. 

Itis carefully noted in this district that last month the total exports 
of galvanised sheets amounted to 17,791 tons against 22,919 tons 
for April, 1896, a decrease of 5128 tons, or a decrease of 23 per 
cent.; Australia last month took 3687 tons, an advance of 10 tons 
over March last, but a decrease of 1539 tons compared with April a 
year ago ; India took 3096 tons, a decrease of 907 tons on March, 
and 1220 tons on April last year; South Africa took 2523 tons, 
347 tons less than in the previous month, and 150 less than in April 
twelve months since ; Chile increased its take by 188 tons on April, 
1896, the figures being 1054 tons, and 866 tons respectively ; the 
Argentine took 1002 tons, 94 tons less than in March, and 1719 
below the figures for the corresponding month last year; other 
countries, not specified, took 3556 tons, 415 tons more than in 
April last, but 1055 tons less than the figures for March last. 

Messrs. Joseph Evans and Sons, Culwell Foundry, Wolver- 
hampton, have just taken several important orders for steam 
pumps. One of these is for Cornish pumps, which are to be 
employed in the attempt at reopening the submerged and aban- 
doned mines of the Cannock and Huntington Colliery Company, 
near Cannock Chase, in which some twenty years ago a capital of 
£100,000 was lost by flooding, after the coal was reached. The 
agp to endeavour to reopen the workings has been undertaken 
y a number of capitalists, for whom Messrs, S, and J. Bailey, 





Birmingham, are the consulting engineers, and yer 

pumps will be required. Messrs. Evans have also heokaa a 
for supplying two additional sinking pumps to the Dover (Ke . 
sinkings, where the disaster lately occurred, but which are leet 
be carried to a greater depth. Another undertaking in which th 

same firm has been successful is the supply of Cornish pumps whi h 
have drained the large Talysam Slate Quarries, near Carnarvon 
after many unsuccessful attempts to do the work before, In con. 
nection with this the engineering plant is being increased to raiso 
35,000 gallons of water per hour. e 

The Council of the Wolverhampton Chamber of Commerce, 
in a report just ne announce that the cycle trade boom 
has been unparalleled. There are now very few private firms of 
more than two or three years’ standing who have not transferred 
their concerns to company gp a It is, however, the Couneil 
state, matter for considerable anxiety whether all these Concerns 
will be able to stand the ordinary trade strains when the present 
boom settles down. Selling prices are, however, fairly maintained 
and it is unlikely the American manufacturers will repeat the 
experiment of flooding the English market at very low prices 
but in the continental and colonial markets American competi. 
tion will probably increase. Z 

The decision of the Birmingham Corporation to make inquiries 
regarding the advisability of purchasing the property of the electrie 
lighting company of that city is leading to inquiries which show 
that the capital expended on works up to the close of last year was 
£183,826, and out of the profits for the year on a charge of 7d, per 
Board of Trade unit, a dividend of 44 per cent. was declared, At 
the present time the £5 shares of the company stand at £9 5s., 80 
that if the Corporation had to buy at this price it would very 
nearly equal an expenditure of £400,000. It is very general] 
regarded, however, that the present nominal value of the shares js 
excessive, and a reduction would probably soon occur if the 
Corporation determined not to buy. ‘The municipal acyuisition of 
the gas supply in Birmingham has been eminently successful, and 
there has been a profit of roughly £25,000 a year in aid of the 
rates, but whether the electric light venture would turn out equally 
successful is at present doubtful. It is suggestive in this connec. 
tion that a recent list of the thirty-seven towns in the kingdom in 
which electric lighting undertakings are in the hands of local 
authorities shows a profit upon the operations of the latest year of 
which the figures are available in the cases of fifteen, while the 
others show a loss. 

Last week the Birmingham Motor Car (lub had their first spring 
excursion from Coventry to Birmingbam, when about twenty 
vehicles were to be seen in procession, Petroleum, electricity, 
and steam were all represented, and some of the travellers hailed 
from the metropolis, though the Midlands were principally repre. 
sented. The journey was made in the teeth of a pretty stiff wind, 
and along very dusty roads, and the cars and their occupants 
arrived in Birmingham very travel-stained. ‘The tour was, how. 
ever, accomplished without accident, as was also a subsequent 
‘* parade” of the chief thoroughfares of Birmingham, which was 
followed by some thousands of people. Atadinner which took 
place in the evening, Mr. Harry J. Lawson claimed the motor 
car was bringing to the Midlands an industry employing more 
than fifty subsidiary trades. Five months ago such a thing as a 
British-made motor car did not exist, but more than half the cars 
which had made the journey from Coventry to Birmingham bad been 
manufactured in England, and mostly in Coventry. ‘‘ There were 
great fortunes in front of British engineering in connection with 
the motor car industry, and it would be their own fault if they 
did not make up for the time that had been lost.” 

At a meeting of the Worcester Chamber of Commerce on the 
5th inst., the recent report of Mr. E. D. Martin on the scheme to 
improve the waterways between the Midlands and the Bristol 
Channel was before the meeting. The chairman foresaw some 
difficulty in finding sureties for the required capital, £360,000, 
and thought Parliament might reasonably be applied to for assist- 
ance. Mr. T. Southall, clerk to the Severn Commissioners, was 
surprised at the smallness of the sum for the work to be done, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Muaichester.—In my previous notes I have pointed out that the 
depression which has recently come over the iron market has not 
been warranted by any corresponding falling off in the general 
business position of e, but has been due more to the operations 
of speculators, who have taken every advantage of outside adverse 
influences to bring down prices. With a more favourable outlook 
abroad, and the settlement of serious labour disputes in the imme- 
diate district, the position has necessarily become more hopeful, 
and this has not only put a decided check upon ‘‘ bear” quota- 
tions, which for the last few weeks have been more or less ruling 
the market, but there has been a strong recovery in prices, with a 
good deal more disposition to buy. Although confidence has not 
yet been fully restored, the general feeling is that the bear opera- 
tors have now got to the end of their tether, and that a steady 
improvement may be looked for. 

Although the fluctuations in warrants during the last few days 
somewhat ttle business, the tendency towards improvement 
reported last week has been more than maintained. The Man- 
chester [ron Exchange on Tuesday was fairly well attended ; there 
were again more inquiries stirring, whilst prices, so far at least as 
speculative brands of pig iron are concerned, had made a consider- 
able upward move upon the low-cut quotations of the previous 
market. Local and district brands, which have not followed the 
downward move in outside brands, were without quotable change, 
and it is more than doubtful whether the anticipated reduc- 
tion in Lincolnshire iron, which has been a good deal talked 
of by merchants, who have been freely undereelling of late, 
will now take place, Outside brands offering here were, as 
already intimated, decidedly stronger, merchants not being sellers 
within 6d. to 9d. of the prices they would have accepted a week 
ago. Ordinary foundry Middlesbrough was quoted 48s. 4d. to 
483. 10d., with makers asking quite 1s. above these figures for 
named brands, delivered by rail Manchester. Scotch iron, 
delivered Lancashire ports—although there were odd parcels of 
Eglinton that might be picked up at about 46s, 64,—generally 
averaged 46s. 6d. for both Eglinton and Glengarnock, and 
delivered Manchester Docks about 483, 9d. to 493, Holders cf 
American pig iron have also put up their prices, and 47s. net, 
delivercd docks, reprecents the minimum figures now quoted. _ 

With regard to finished iron, the position is without material 
change. It is only for exceptionally favourable specifications that 
Lancashire makers would book at anything under £5 17s. 64., with 
North Staffordshire bars still quoted £6 23. 6d. to £6 5s, There 
are, however, low sellers amongst merchants, and delivered Wigan 
district £5 123, 6d. has been taken for common bars, whilst for 
delivery here ordinary Lancashire bars are readily obtainable at 
£5 16s. per ton. Sheets remain at £7 to £7 23. 6d., and hoops at 
the Association list rates of £6 103. for random to £6 15s, for 
special cut lengtbs delivered Manchester district, with 23. 6d. less 
for shipment, 2 

In the steel trade there is no specially new feature to notice. 
Hematites average 58s, to 593., less 24 for good foundry qualities, 
delivered here, but for some brands 2s, under these figures would 
be taken, Local made billets remain at £4 10s, net; bars, 
£6 3s. 6d.; with boiler-plates readily obtainable at £6 53. delivered 
in this district. English-made girders are very firm at £6 5s. 
delivered Manchester district, the principal makers being very full 
of work, and mostly indifferent about booking orders, Belgian 
girders could be bought at about £6 2s. 6d. delivered here. 

In the metal market the reduction in copper has been followed 
by a giving way of 3d. per pound in list rates for rolled brass, and 
brass and copper wire, the basis price being now 5jd. for rolled 











brass, 6d. for brass wire, and 7d. for copper wire, delivered in the 
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Manchester district ; tubes are unchanged, It is, however, un- 
rtain as to how long this reduction may remain in force, as there 
= been a renewed upward move in copper, which, if maintained, 
il] probably bring list prices for manufactured goods back to their 
“d vies, as makers are all very full of work, 
. The serious labour dispute which for the last couple of months 
has been considerably disturbing the engineering industries in the 
important machine making centre of Oldham has now been brought 
hye end. Last week I referred to a partial resumption of work, 
and to the hopeful feeling which prevails that this might be 
followed by @ general settlement. Messrs, Platt Brothers, 
who employ the bulk of the men who have been out on strike, 
have, after considerable negotiation, agreed to give an advance of 
5 + cent. to mechanics, fitters, and turners engaged on piece 
work, whose earnings have not been above 41s. per week, whilst 
the grinders’ wages have been advanced ls, per week, these 
increases, and that already given to the labourers, not to come out 
of the piecework dividends, snd the men are to be reinstated in 
their original positions. This represents practically the same basis 
as that which the joint trades union committee had previously 
accepted in connection with the dispute at the works of Messrs. 
Asa. Lees, and operations are now being generally resumed 
throughout the district. The members of the Machine Workers’ 
Society, who, although not represented on the joint committee, 
refused to take the jobs of men on strike, are also resuming work. 
The machine labour question, which, as I have previously intimated, 
very seriously affects the textile machine - making industries 
of Oldham and other Lancashire centres, and also the general 
engineering trades of this district, remains, however, unsettled. 
The reply which has been received by the executive of the Fede- 
rated Engineering Associations to the letter sent a fortnight back 
to the Amalgamated Society of Engineers, a full copy of which 
was given in last week’s ENGINEER, is scarcely more than an 
evasion of the real point at issue. ‘The employers, however, are 
thoroughly united and determined on this question, and unless 
the Amalgamated Society of Engineers eome to some amicable 
understanding, I believe there is every probability that very 
shortly the machines upon which the question of the employ- 
ment of skilled labour first arose, and which, in accordance with 
the temporary understanding, are at present allowed to be idle, 
will be set to work with such labour as the employers think 
proper to place upon them. This, of course, will at once bring 
the whole question to the front again, but whatever course of 
action the trades union organisation may take, the federated 
employers, I understand, are fully resolved to hold to the posi- 
tion they have taken up, that to them must always be left the 
question of selecting the men and apportioning the work in con- 
nection with the machine tools they have in their shops, 

The reports with regard to the general position of the engineer- 
ing trades throughout the district remain very much the same as 
those I have given in my notes for some weeks past, activity being 
maintained throughout all branches, especially amongst machine 
tool makers. Here and there boilermakers are perhaps not quite 
so full of work as they might be, but generally they are well em- 
ployed. Locomotive builders are all very busy, and the returns 
sent in to the Trades Union organisations show an exceptionally 
small percentage of men out of employment, the bulk of the 
members of the societies at present out of work being those in 
connection with the textile industries, where, as I have previously 
reported, trade is not so as it has been of late. 

{ have been supplied with a copy of the notice that is being sent 
out for the annual meeting of the workmen’s Federation of 
Engineering and Shipbuilding Trades of the United Kingdom, 
which is to be held on May 26th, in Hull, Amongst the questions 
set down for discussion perhaps the most importantis the reduction 
of hours, a circular having been sent to the executive of each 
federated society, asking its opinion on the matter. The executive 
of the United Machine Workers’ Association, whose headquarters 
are in Manhester, has replied in favour of a movement for a 
reduction to forty-eight hours per week, and is also favourable to 
a vote of the whole of the federated societies being taken on the 
matter. Other societies have given a similar reply, and the answers 
received will be considered at the annual meeting of the Federa- 
tion, Another question to be discussed is the advisability of the 
introduction of a weekly payment system on the Clyde. The 
Conference will also consider the advisability of meeting prior to 
the Trades Union Congress, in order to agree upon a common line 
of action with regard to those resolutions affecting the engineering 
and shipbuilding trades. 

On Friday last the members of the Manchester Association of 
Civil Eagineering Students paid a visit to the headquarters of the 
Manchester Fire Brigade, Superintendent Savage conducting the 
party over the station, and the brigade was turned out for inspec- 
tion. The members then proceeded by boat to the Foreign 
Animals Wharf, Old Trafford, on the Ship Canal, where they were 
received by Councillor J, Phythian, member of the Corporation 
Committee, and Mr. G. Myers, markets superintendent, and the 
various features of engineering interest were explained by Mr. 
Godfrey on behalf of the city surveyor. The members, I under- 
stand, intend to visit the New Brighton Tower Works in the course 
of a few weeks, 

The Beaumont Pump Works, of Stockport, are introducing an 
improved arrangement in connection with their ‘' Rapid” hori- 
zontal pumps, by making them in the double form. In this design, 
a pair of these pumps is fixed on the one base plate, and coupled 
together by means of a central pulley, which is driven by one 
belt. Each pump is quite independent in action, the advantage 
of the coupled arrangement being compactness and economy in 
driving power. The firm are also making an improved form of 
steam pump fixed on the same bed-plate as the engine, the belt 
being driven direct off the fly-wheel. 

I may mention that the vacancy in the post of gas engineer to 
the Salford Corporation, due to the resignation of Mr. S. Y. 
Shoubridge, has been filled up by the appointment of Mr. W. W. 
Woodward, Mr. Shoubridge’s deputy, and who has been engaged 
with the Corporation for about thirteen years. 

Daring the past twelve months considerable extensions of plant 
have been in progress at the Mossley Corporation Gasworks, of 
which Mr, Richard Merreil is the engineer and manager. A new lift 
has been added to a 100ft. gasholder, making three lifts in all, and 
all the old cast iron girders have been taken down and replaced by 
steel ones with wind ties, The eight through settings of 6’s D retorts 
have been taken down, and their place taken by four regenerative 
settings of Klénne’s improved type. In this arrangement there 
are eight retorts in a bed, and sixty-four mouthpieces, the furnaces 
being on one side only, Each mouthpiece is capable of producing 
on an average 8000 to 9000 cubic feet per day of twenty-four hours, 
The result of the adoption of the new settings has been that the 
Corporation hasnow 10 ewt. of coke forsale per ton of coal carbonised, 
4s compared with 8 cwt. previously, whilst higher heats and better 
make of gas are obtained. A new coke elevator and conveyor has 
also been provided. Cast iron troughs have been laid in front of 
the settings level with the floor, and the coke is conveyed as it is 
drawn out of the retort into a cross conveyor, and slacked on its 
way by water jets, This cross conveyor carries the coke to the 
elevator, which lifts it 30ft. above the yard level into a shaking 
Screen, where the breeze is separated, and the coke sent forward 
either into hoppers or into a stock, which extends the whole length 
of the yard. ‘The coke is not touched after being withdrawn, and 
4 great saving in manual labour is thereby effected. The retorts 
are charged by means of scoops instead of in the ordinary way by 
shovels, The extensions, which have cost about £10,000, have been 
carried out partly by Messrs, Newton, Chambers, and Co., who 
have put up the holder, fittings, foul mains, steel girders, and coke 
elevators ; partly by Messrs. North and Vale, who have erected the 
stack and settings ; and partly by the Corporation, who have laid 
the foundations, retaining vie, floors, &c. 

In the coal trade a fair business is reported generally, all de- 
scriptions of fuel being in moderately active demand, and pits for 
the most part kept on practically full time, collieries only in ex- 





ceptional cases working less than about five days per week. Tae 
better qualities of round coal continue in good request for house- 
fire purposes, the inclemency of the season bringing upon the 
market extra requirements for domestic consumption, and the 
present output is at most collieries being moved away without 
much difficulty, with the result that stocks generally are much 
pos ae than they were at this time last year, and prices are being 
well maintained. For steam and forge coals there is a fairly brisk 
demand, but supplies continue ample and prices low, not averag- 
ing above 53. 9d. to 6s. 3d. per ton at the pit mouth. Engine 
fuel is meeting with an active inquiry, and prices are hardening, 
but with the extra requirements for house-fire coals, the produc- 
tion of slack is necessarily increased, and this is checking any 
appreciable advance upon late rates, although here and there for 
forward contracts colliery proprietors are holding out for quite 3d. 
above present prices. Common slack still averages 33, 34. to 33. 6d.; 
medium sorts, 33. 94. to 4s, 34., and best qualities, 4s, 9d. to 53. 
per ton at the pit mouth, 

Business is moderate in the shipping trade, with ordinary steam 
coal averging about 7s. 64., delivered Garston Docks, or High 
Loavel, Liverpool. 

Barrow.—The market for West Coast hematite is firmer, and 
business shows marked improvement all round. Orders for 
Bessemer iron are especially numerous, and now that signs of 
peace on the Continent are presenting themselves there is more 
disposition to buy well forward, with the result that fuller prices 
are ruling. Makers quote 503. to 523, net cash for parcels of 
mixed Bessemer numbers, net f.o.b., and warrant iron is at 48s, 14d. 
net cash sellers, buyers 483, ld. Thirty-seven furnaces are in 
blast, as compared with thirty-eight in the corresponding week of 
last year. The stocks of hematite warrants held in the district 
represent 259,930 tons, being 36,016 tons less than at the beginning 
of the year, and a reduction of 3711 tons on the week. 

Iron ore is in very brisk demand, and raisers are as busy as they 
possibly can be in view of the fact that a good market exists for 
all the raw material they can produce, There is no variation in 
prices, good average sorts being at 103. to 1ls., and best picked 
qualities at 14s. per ton net at mines, Spanish ores are at 14s. 6d. 
net at West Coast ports, and are still being liberally imported to 
supplement local supplies, 

Steelmakers remain exceptionally busy in all departments of 
their work, A steady demand is maintained for heavy rails, which 
maintain combination rates at £4 12s. 6d. per ton. Not much is 
being done in light or colliery sections. A good demand exists for 
steel shipbuilding material, and although at present this demand 
is more general than local, an improvement on the latter account is 
looked for at an early date. Billets, blooms, heavy castings, steel 
sleepers, and general merchant steel are all in good demand. 

In shipbuilding circles nothing much that is new is being done at 
the moment, and probably there will be some delay before new 
work comes to hand at the Barrow yard in view of the transfer of 
the concern to Messrs. Vickers, Son, and Co., at the end of next 
month, but the prospect is a good one for Barrow, and hopes are 
entertained that before long very marked activity will be apparent 
at the works of the Naval Construction and Armaments Company. 

The coal trade remains very quiet, the consumption, however, 
being steady and the rates very low. Coke is in good demand 
and full prices are maintained. 

Shipping statistics for West Coast ports last week show exports 
of pig iron at 10,255 tons and of steel 12,377 tons, as compared 
with 3965 tons of pig iron and 12,030 tons of steel in the corre- 
sponding week of last year, an increase of 6290 tons of pig iron and 
347 tons of steel. The aggregate shipments for the year so far 
have reached 154 576 tons of pig iron and 162,464 tons of steel, as 
compared with 112 644 tons of pig iron and 159,296 tons of steel 
in the corresponding period of last year, being an increase of 
41,912 tons of pig iron and 3169 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

In the South Yorkshire coal district, although the volume of 
business continues to extend, values do not increase to a corre- 
sponding extent. A considerably augmented trade is being 
done, and this keeps stocks at the pits extremely limited. Five 
days a week are being worked on an average, a few of the 
larger concerns making an extra day. This is now the season 
of the year when the inquiry for house coal gradually falls away. 
Local coalowners, however, report that the demand is well 
sustained, owing no doubt to the prevalence of cold easterly 
winds, with, in the rural districts, sharp hail-storms, and in some 
instances even snow. In the Midlands the demands is excep- 
tionally steady and values are unchanged. The Eastern Counties 
are taking a fair quantity, and a similar remark applies to the 
Iondon trade, agents reporting an excellent business in the best 
qualities of fuel. Secondary sorts are little inquired after, and 
threaten to be somewhat of a drug in the market. Best Silk- 
stones still make 8s. 6d. to 93. per ton; Barnsley house, good 
sale, at 7s, 9d. to 83. 6d. per ton; thin seam, 6s. 6d. per ton: 
and nuts from 7s. per ton. The Baltic ports are now fairly 
opened. Steam coal is selling at from 3d. to 6d. per ton higher 
than last year, and as there are no stocks on hand—a most 
unusual thing—a good season is anticipated. 

Contracts with the leading firms are now pretty well all settled, 
and a firm tone prevails. A good business continues to be trans- 
acted with Hull. Grimsby is also taking a fair quantity, and 
values are unchanged. Barnsley hards make 7s. 6d. per ton, 
while seconds realise 6s. perton. Very little business is being done 
in the open market in gas coal, but contracts are being placed at 
much higher rates than formally. There is a steady demand for 
manufacturing fuel, and values are steady. Nuts realise from 63. 
per ton, screened slack 4s., and pit slack from 23. 3d. to 2s. 64. per 
ton. Coke is in good demand, prices remaining unchanged. Ordi- 
nary 8s. 6d. to 93. 61., while best qualities are up to 12s. per ton. 

The foreign trade in hardware and cutlery last month reached 
a total value of £186,425, as compared with £162,803 in April of 
1896. The increasing markets were Sweden and Norway, Ger- 
many, Holland, Belgium, France, Spain and Canaries, United 
States, Foreign West Indies, Argentine Republic, British Posses- 
sions in South Africa, and British North America. Decreases 
were shown by Russia, Chili, Brazil, British Possessions in East 
Indies, and Australasia. The augmented business with the 
United States—from £13,713 to £25,510—is accounted for by the 
eagerness of local houses to get their goods in before the new 
McKinley tariff comes into operation. For the four months of the 
year, from January to April inclusive, the value of hardware and 
cutlery exports was £714,231, as compared with £680,727 for the 
similar period of 1896. On the four months Australasia shows an 
increase—£121,761, against £117,892. The United States has 
advanced from £54,803 to £70,709, and British Possessions in South 
Africa from £54,587 to £81,157. Brazil, British Possessions in 
East Indies, British North America, Russia, Sweden and Norway 
have done less business with us, 

Although in the old staple trades there is still abundance 
of employment, there is evidence of slackening, the orders coming 
in being smaller than those now being completed. For durable 
steel there is no falling off, the demand from the home markets 
being particularly good. Several of the foreign and colonial 
markets are also ordering freely. In spades, shovels, forks, field 
and garden tools, the sales have been considerably above the 
average. With the United States there is an appreciable falling 
off in the export of the commoner classes of cutlery, and no great 
business will now be done tintil the full effect of the tariff change 
is ascertained, 

The concessions made by the management of the Manchester, 
Sheffield, and Lincolnshire Railway Company to the requests of its 


goods guards, pilot guards, and shunters, are regarded by impartial 
onlookers as sufficient to prevent the threatened strike, and this 





feeling fiads expression in a letter written by one of the guards and 
published in the principal local paper to-day (Thursday). Mr. J. 
T. Hallgate, pilot guard of Hexthorpe, near Doncaster, on behalf 
of the men, has asked for a further interview with the directors on 
the subject. 

The visit of the Queen to Sheffield next week (the 21st instant) 
is the all-engrossing subject of conversation in the city. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE improvement in trade which was reported last week has 
been continued this week, and is, in fact, going on at a greater 
rate, a o « amount of business having been transacted during the 
last few days, and the revival seems to extend to nearly all 
branches of the iron and steel industries. Consumers are showing 
greater confidence; and now that political complications abroad 
have ceased to trouble traders much, it is felt that business must 
increase, on which account buyers are more anxious to operate 
than they have been fora long time past. They have the more 
reason for this as regards pig iron, because they have bought £0 
little for some months that the quantity they have in hand or 
ordered is comparatively small ; on account of the falling prices 
they have simply bought to satisfy hand-to-mouth requirements. 
Now that prices have an upward tendency there is considerable 
desire to buy, and producers and merchants have now not much 
reason to complain of lack of demand. Pig iron prices reached 
their lowest this year about a fortnight ago, when Cleveland 
warrants touched 383., and East Coast hematite warrants 47s. 31.; 
this week 403, 14d. and 49s, 4d. have respectively been reported, 
and the close on Wednesday was at 393, 1ld. and 493. 1d. It cannot 
be doubted that the pig iron made in this district is wanted, for 
even more than is at present being madé is going away, and there 
are very heavy reductions in stock ; in fact, the decrease in Connal’s 
stores is at an unprecedented rate. Thus on Monday alone a 
decrease of 6607 tons had to be reported in their stock of 
ordinary Cleveland warrants—a quantity larger than has ever 
before been noted for a single day. Last summer Connal’s had 
close upon 200,000 tons of Cleveland iron in their stores—the 
largest quantity stored in recent years; since then the stock 
has been decreasing, and has now been reduced by nearly 60,000 
tons, of which 40,000 tons must be put to the credit of the 
current year. Oa Wednesday night the quantity held was 
134,809 tons, a decrease for the month of 13,041 tons. Last 
July the stock of hematite iron in Connal’s stores was 164,456 
tons; this week the quantity is only about 74,000 tons, and 
the decrease is about 90,000 tons, Thus, taking Cleve- 
land and hematite iron warrants, the stock has been reduced 
about 150,000 tons, or over 40 per cent. On Wednesday 
night the quantity held was 72,632 tons; decrease this month, 
8109 tons. And it is to be presumed that makers also have very 
largely reduced their stocks, because consumers have difficulty 
in getting adequate supplies, and this is partly what has necess1- 
tated their withdrawing so much warrant iron. Furthermore, 
the exports of pig iron are very heavy this month, they exceed 
that of any previous May, and promise to be about the best of 
any month on record, for large quantities have been bought on | 
continental account for delivery within this month. The exports 
from the Cleveland district this month to Wednesday night were 
55,768 tons, as compared with 43,058 tons in April and 43,855 
tons in May last year to 12:h. Ample testimony is afforded by 
the above-named figures to the activity of the pig iron trade, 
which is the staple of this district. 

A higher range of prices has ruled this week, and all that was 
lost in April has been regained. No. 3 Cleveland pig iron is up 1s, 
as compared with the early part of last week, viz., to 403. 3d. per 
ton for prompt f.o.b. delivery, and a considerable quantity has 
been sold at this advanced rate, The scarcity of forge iron is very 
great ; thestock is practically exhausted, and the output is short 
of requirements ; in fact, so difficult is it to get adequate supplies 
that some of the rolling mill proprietors are compelled to use 
No. 3 for forge purposes, and this, besides being dearer, does not 
answer so well, No, 4 Cleveland foundry, grey forge, mottled, 
and white iron are all firm at 40s. 

Hematite pig iron is in good request, though there are fewer 
orders than usual from Sheffield, as on account of the prices of 
East Coast being dearer than those of West Coast iron, the latter 
is competing more successfully than heretofore. The export 
demand is well maintained, and local requirements are above the 
average, as increased activity is experienced in the steel industry. 
East Coast makers now quote 50s. for mixed numbers, but mer- 
chants have been doing business at 49s, 6d. 

Manufacturers of finished iron and steel report a fair improvement 
in nearly all branches, and in some they are very busy—so much so 
that some of them are offered more orders than they can execute. 
This is the case with the bar makers. Generally, the lull in business 
which has for some months past had to be reported is disappearing, 
and prospects are becoming encouraging. Plate and angle manu- 
facturers are profiting by the improvement which has appeared in 
the shipbuilding industry ; some builders report that orders are 
coming in more freely than at any time since last autumn, when 
the shipbuilding ‘‘ boom” was in progress. Iron plates and 
angles are at the same prices as those of steel, because the pro- 
ducers of the former cannot get forge iron in plenty. Common 
iron bars are now quoted at £5 5s.; best bars, £5 15s.; iron and 
steel ship plates, £5 2s, 6d.; iron and steel boiler plates, £6 2s, 6d.; 
iron and steel ship angles, £5, all less 24 per cent. and f.o.t. The 
Bowesfield Rolling Mills, at Stockton, which have been idle since 
1890, have got into regular operation this week as steelworks, and 
light plates and sheets will be manufactured. R.il manufacturers 
report a good trade ; satisfactory orders are in hand and cffered, 
especially for India, and producers adhere firmly to £4 10s. net at 
works for heavy steel rails. 

Shipbuilders report that orders are coming to hand more freely. 
Orders have been placed with Sir W. G. Armstrong, Whitworth, 
and Co, for two oil steamers, each of 2500 tons, while the Tyne 
Iron Shipbuilding Company has been commissioned to build an 
oil steamer of 800 tons. Messrs. Wood, Skinner, and Co, of. 
Billquay on the Tyne, are to build a steamer of 5100 tons dead- 
weight for Messrs. Henry Schofield and Son, Newcastle. Messrs. 
R. Ropner and Sons, Stockton, have secured an order for one of 
trunk-deck steamers of 4450 tons carrying capacity for Norwegian 
owners. The Tyne Pontoons and Dry Dock Co, have now in their 
dry dock the Hansa Steamship Company’s vessel Neidenfels, 420ft. 
long and 5500 tons carrying capacity for overhauling. She is the 
largest vessel yet taken into this deck, At the fitting and repair- 
ing establishment of Messrs. J. L. Thompson and Co., , ares Quay, 
Sanderland, a fire broke out on Saturday last, which did damage 
to the works to the extent of £20,000. Temporary buildings are 
being erected, and it is expected that regular work will be resumed 
very shortly. 

Engineers report an increase of business, and the fact that the 
machine question is not yet settled does not seem to retard 
business, as it is not expected that the dispute will interfere with 
work, though at present there isa deadlock in the negotiations, 
for which the men’s secretary blames the employers. Their execu- 
tive suggests that a local board of employers and men should meet 
and settle the wages to be paid for working the machines at Sunder- 
land. There the difficulty could be adjusted in half an hour. Mr. 
Barnes’s letter will ba considered at a meeting of the masters at 
Carlisle next week. 

The coal trade is more active ; in fact, the only branch that does 
not show improvement is the house coal business. Shipments are 
very good, and last month from the ports in the North-East of 
England 1,499,066 tons were exported, an increase of 52,917 tons 
on April, 1896. To foreign ports 874,428 tons were sent, increase 
9020 tons, and to coastwise ports 624,638 tons, increase 43,897 
tons, 
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The East Hetton Colliery, near Ferryhill, belonging to Messrs. 
Walter Scott and Co., has been flooded by the water bursting 
from the old Cassop Colliery, which has been long abandoned. 
Eleven men lost their lives, but one man, after being imprisoned 
in the mine for more than four days, was rescued alive and un- 
injured. He had saved himself by getting on a ledge in the 
workings above the level of the water. 








NOTES FROM SOOTLAND. 
(from our own Correspondent.) 

THE Glasgow pig iron market was strong, prices rising 9d. to 1s. 
per ton. A further advance of 1s. per ton took place on Monda 
and Tuesday forenoon, but on the latter day a smart reaction took 
place ; but the market has since been irregular, and it is not gene- 
rally thought that prices will recede to any great extent at present. 
Comparing the average prices of S2otch pig iron warrants in April 
with those of ane it is seen that in the course of the four 
months there was a fall of 4s, per ton, and that a very large decline 
brought the price 2s. below the lowest average of last year, so 
that not a few who are interested in the market e that 
the general movement ought rather to be upward than the 
reverse. They are supported in this view by the statisti- 
cal position of pig iron, which is held to be remarkably 
favourable. Stocks in Scotland and the North of England are 
about 200,000 tons less than they were at this time last year. The 
present output is 1200 to 1500 tons per week less in these districts 
than in May, 1896; the exports of crude and manufactured iron 
and steel from the United Kingdom were 40,000 tons larger in 
April than in the corresponding month of last year, and in the 
last four months they show an increase of over 170,000tons. Besides 
all this, merchants declare that at no former time has there been 
so great a consumption in our forges and foundries as at present. 
All these facts point to a more firm condition of the market ; but 
it might not be quite safe to assume that this will actually be 
realised to any great extent. Very much will depend upon the 
extent to which the requirements of consumers have been arranged 
for future delivery. 

The sales of Scotch pig iron warrants in the last few days have 
taken place from 44s. 7d. to 45s. 74d. cash, and back to 44s, 11d., 
a considerable quantity of this class of iron also changing hands 
from 44s, 11d. to 45s. 10d. one month, the price subsequently 
coming back to 45s, ld. Ordinary Cleveland pigs sold from 
39s. 6d. to 40s. cash, and 393. 9d. to 40s. 5d. one month, 40s. 2d. 
being afterwards done. Cumberland hematite varied from 48s, to 
48s, 6}d. cash, and 48s, to 48s. 94d. one month. The sales of 
Middlesbrough hematite took place at 49s. for delivery in fourteen 
days, and at 49s, 14d. cash, 

The prices of Scotch makers’ pig iron are comparatively steady. 
Govan and Monkland, Nos, 1 are quoted f.o.b. at Glasgow, 45s.; 
Nos, 3, 44s, 3d.; Wishaw and Carnbroe, Nos. 1, 45s. 3d.; Nos. 3, 
44s, 6d.; Clyde, No. 1, 50s.; No.3, 47s.; Gartsherrie, No. 1, 51s,; 
No. 3, 47s. 6d.; Calder and Summerlee, Nos. 1, 51s.; Nos. 3, 483.; 
Coltness, No. 1, 51s, 64.; No. 3, 47s. 9d.; Glengarnock, at 
Ardrossan, No. 1, 49s. 6d.; No, 3, 44s. 6d.; Eglinton, No. 1, 
46s. 9d.; No. 3, 44s, 9d.; Dalmellington, at Ayr, No. 1, 46s. 3d.; 
No, 3, 44s. 3d.; Shotts, at Leith, No. 1, 51s.; No. 3, 49s.; Carron, 
at Grangemouth, No. 1, 51s, 6d.; No, 3, 48s. 6d. 

There is a steady business in Cleveland pig iron in Scotland. 
The imports at Middlesbrough in the past week were 7522 tons, 
being 1130 over those of the corresponding week. Since the 
a of the year 162,950 tons have been brought from the 
Cleveland district, which exceeds by 167 tons the large imports for 
the corresponding period of 1896. 

The large amount of new work secured by the Clyde shipbuilders 
and marine engineers during April has been succeeded by quite a 
number of additional orders, and contracts are being reported 
almost every day. 

Business in the coal trade has been disappointing, especially as 
regards shipments to the Baltic ports. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE tone of the steam coal trade is still sound and healthy, 
though the monthly holiday and perverse winds told rather 
against shipping totals last week. Cardiff, for instance, only 
despatched 290,000 tons, showing a falling off to the extent of 
between 50,000 and 60,000 tons. 

So far prices of steam coal keep up well. House coal is quietly 
showing the usual indication of the season, in a falling off in 
demand and price. I give the latest quotations mid-week at 
Cardiff: Best steam, 10s. 9d. to 11s.; seconds, 9s. 6d, to 10s, 3d.; 
drys, 9:. to 93, 6d.; best Monmouthshire, 93. 3d. to 93. 6d.; 
seconds, 8s. 9d. to 93,; special smalls, 6s.; best, 5s. 6d. to 5s. 94.; 
inferior sorts, 5s, to 5s. 3d.; house coal, 10s, 3d. to 103. 64.; No. 3 
Rhondda, 11s.; brush, 93. 3d. to 93. 6d.; small, 8s. 34. to 8s, 64.; 
sg : Rhondda, 8s, to 8s, 3d.; through, 6s, 9d.; small, 5s. to 

2) 


Swansea prices : Best anthracite, 11s. to 11s. 6d.: seconds, 93. 6d. 
to 10s.; ordinary large, 8s, 3d. to 8s. 9d.; culm, 3s, 9d. to 4s.; 
steam coal, 93. to 10s.; seconds, 8s. 6d. to 93. 3d.; small, 4s, 6d. to 
5s, House coal: No. 3 Rhondda, 10s. to 10s. 6d.; through, &3. 6d. 
to 93.; small, 7s. to 7s. 6d.; No. 2 Rhondda, 83, 6d. to 93.; through, 
6s. to 7s.; small, 5s. to 5s. 9d. Patent fuel, Swansea, 10s. to 
10s. 3d.; coke, 13s, to 21s., according to quality ; pitwood, 17s. to 
17s. 6d. Iron ores: Tafna, 14s.; Rubio, 15s. 

Cardiff prices: Patent fuel, 9s. 9d. to 103. 6d.; coke, 14s, 6d. to 
223.; pitwood, 15s. 3d., with fair business, 

The Ocean Collieries, which had worked out one of their 
Rhondda seams in January last, after twenty years’ steady opera- 
tions, have won, I am glad to state, the 7ft. seam, which will 
employ a large number of men. 

Next week it is announced the whole of the valuable plant, 
winding engines, &c., of the Cwm Clydach Colliery, Rhondda 
Valley, will be sold by auction. This week the horses of the 
colliery were brought to the hammer. 

The iron and steel trade continues satisfactory, rails being in 
demand, home and foreign. One large shipment left Cardiff last 
week for Spain. A large and various class of work is in demand 
in some quarters, such as the ee of fitters and smiths. 
A tolerable quantity of tin bars left Cyfarthfa this week for the 
West on the Great Western system, though it is apparent that 
generally there is a falling off in demand, consequent upon 
probable stoppages at tin-plate works. 

A singular feature, at a time when there is so much talk of 
limiting make, is the fact of phenomenal output at some of the 
mills, an average of 66 boxes in eight hours being recorded. 
Landore Tin-plate Works are working on a 124 per cent. reduction 
very smoothly. Tin house departments of several leading works are 
almost at a standstill, black plate being the chief demand. 

Statistics of the four months should, I imagine, give a little 
more hopeful feeling than is now perceptible amongst at least 
some of the tin-plate districts, for an increase in exports is shown 
of 12,957 tons, equivalent to 31°6 per cent. The chief complaint 
is the weakness of price, especially when the article offered is 
undeniably good. This week’s quotations are :—B coke, 
93. = to 9s, 9d.; Siemens, 9s. 9d. to 10s.; ternes, 18s. 6d., 19s., 
to 19s. 6d.; best charcoal, 12s. to 12s, 6d. Block tin is at 
£60 11s. 3d. to £60 12s, 6d. 

It will be seen that general prices in iron and steel vary little. 
Pig iron, Glasgow warrants, 45s. 7d. to oe Middlesbrough, 
No. 3, 40s.; hematite, 49s. 2d. Welsh bars, £517s. 6d. to £6. Iron 
plates at works, £6 5s. to £6 10s. Steel sheets, £6 10s. to 
£6 12s, 6d. Bessemer bars, £4 5s.; Siemens, £4 5s. to £4 7s. 6d, 
Steel rails, heavy, £4 10s, to £4 12s, 6d.; light, £5 5s, to £5 10s, 








Pig iron market indicates an improvement, nearly 23. in Scotch, 
and ls. 6d. per ton in Middlesbrough and Cumberlard hematite. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE tone of the iron market over here is firm generally, though 
makers complain that they experience considerable difficulty in 
securing orders of weight ; consumers, especially in pig iron, being 
more than ever inclined to postpone their purchases until the 
political position has cleared, 

Reports that have been received from Silesia state the employ- 
ment in the principal iron industries to be satisfactory. The 
blast furnace works are very fully occupied and the foundries and 
rail works also continue in good activity, and have fair prospects 
for the next months. 

Alterations that would be worth mentioning have not taken 
place on the Austro-Hungarian iron market ; only hero and there 
a better domand has been noticeable, but this has not been 
sufficient to favourably influence the general tone of the iron 
business, which continues somewhat dull. 

At present the railway and engineering department is, un- 
doubtedly that branch of the iron industry which can boast of 
regular and, on the whole, remunerative employment, both 
Government and private orders coming to hand freely. Austro- 
Hu ian business in iron ore, metals, &c., during the first quarter 
of the present year is officially stated to have been as under:— 


Import, 
January to end of March. 
1896. 1897 











100 kilos. 100 kilos, 
Iron ore .. 119,244 62,161 
Lead ore.. ee 709 
Copper ore .. _ 814 
oe 28,63. 24,565 
Manganese ore .. .. 1,258 20,249 
Cobalt and nickel ore rida +« 546 
Chrome ore .. xe _ 1,504 
Pyrites .. 45,508 23,760 
Other ores *. 1,848 19,188 
Pig and scrap iron 199,973 172,980 
Ingots and rails, bars 81,692 29,493 
Plates, sheets .. .. .. «- 16,888 10,991 
. ear 4,977 5,758 
a ar 54,278 60,873 
Metals and metal articles 98,119 107,363 
Machines and apparatuses 89,823 83,000 
Drewh:coml .. ss «soo ORO .. 86,704 
Pit coal .. 3s « 13,514,338 . 13,035,480 
Coke -. 1,435,852 .. 1,206,159 

Export, 
January till end of March. 
1896. 1897. 

100 kilos. 100 kilos. 
Iron ore.. 477,624 650,680 
Lead ore or ee oe 9,908 6,049 
Gopper ore 2. 2c ce ce os _ - 
Oe ee ee 15,903 21,527 
Manganese ore .. .. 1,163 2,531 
Cobalt and nickel ore 109 
Chrome ore .. . os 409 
Pyrites .. 129 
Other ores .. .. 1,352 
Pig and scrap iron 26,992 
Ingots, bars, rails 81,154 
Plates and sheets 5,091 

ire ae ah ee 1,677 

yee 54,675 
Metals and metal articles 30,054 
Machines, apparatuses a 18,852 18,830 
Brown coal .. .. .. - 17,060,584 
re ae .. 1,630,136 . 1,763,5 
a Soe 347,901 


Belgian ironmakers, as a rule, are well employed. There is, in 
one or two directions, rather a falling off as regards new work, but 
it is exceptional where estabiishments are not kept fully engaged 
and some branches are extremely busy. Exports have, on the 
whole, been a trifle smaller than in last month. There is no change 
to note in quotations, 

Pretty good reports are received from all parts of France as to 
the condition of the iron and steel trades. Prices remain stiff and 
paying, on the whole. 

he accounts that can be given of the Rhenish- Westphalian iron 
business are far less satisfactory, a lack of animation bei 
universally complained of, and though some branches are well 
engaged and have fair prospects generally, the opinion prevails 
that a thorough improvement cannot be expected until the Eastern 
uestion has been finally settled, As regards the iron ore trade, 
ere is, perhaps, less briskness noticeable than during previous 
months, but this is due to the fact that the majority of the blast 
farnace works have either given out their orders before or else 
have secured sufficient supplies to last them for a considerable 
time. Prices are exceedingly firm, and this is likely to continue 
or even increase during the summer months, when output in iron 
ore is generally reduced, because a considerable number of miners 
are then engaged in agricultural occupations. Production in 
spathose iron ore, though heavy, is scarcely equal to consumption. 
Present prices are: Siegerland spathose iron ore, raw M 11°30; 
roasted ditto, M 15 to 16 p.t.; red iron ore, 50 p.c. contents, M 10 
to 11 p.t., Dillenburg; inferior sorts, M 6 to 7 p.t. at mines, 
Minette of Lorraine, 40 p.c, contents, M 3 to 5 p.t.; the same 
37 to 39 p.c. M 2°80 to 3°20 p.t, net at mines, 

Pig iron remains in fair request, and quotations are the same as 
before: German Bessemer, M 63 to 64 as Foundry pig, No. 1, 
M 67 p.t.; No. 3, M60 p.t. Basic, M 60°50 wes free place of con- 
sumption. Rhenish-Westphalian and Siegerland forge pig, M 48 
to 49 p.t. Luxemberg basic, 62f. p.t. free Luxemberg. Scra 
iron tales firm in price than formerly, Blooms and ingots, thou b 
still in good call, have also here and there been showing a slight 
falling off in quotations, An exceptionally brisk activity is goi 
on in the girder trade; heavy a too, continue in PK sos 

uest, while sheets are inclined to weakness, both as regards in- 
quiry and demand. Prices for boiler plates range between 
M 157 ‘50 to 210 p.t. 

The business done in rails may be considered satisfactory, and 
there is much stiffness to be perceived in quotations, The majority of 
the tube foundries have been pretty fully occupied, in spite of a 
decrease in the demand for gas tubes. Of the wire trade very 
poor accounts only can be given, home requirements being com- 
paratively limited ; and as regards the business on foreign account, 
next to nothing has been done, the successful competition of the 
Americans rendering the business in wire from Germany to England, 
South America, and Australia almost impossible, 

The following figures show how the world’s production in gold 
and silver has increased since 1493:— 
Gold. Silver. 


Number of jy). Million i. Million 
ears. Kilos. Marks, Kilos. Marks. 
1493 till 1600.. 108 754,800 2,106°8 22,834,400 .. 5,543°2 
1601 ,, 1700.. 100 .. 912,300 .. 2,545°8 87,234,000 .. 7,427°0 
1701 ,, 1800.. 100 .«. 1,900,100 .. 5,301°2 57,034,000 .. 10,645°3 
1801 7) 1850.. 50 .. 1,184,870 :. 8,805-7 :. 327728,000 .. 5,818°3 
1851 ” 1860.. 10 .. 2,005,690 5,595°8 8,955,525 .. 1,625°5 
1861 ,, 1870.. 10 .. 1,900,415 5,802°1 12,201,175 2,195°0 
1871 ,, 1880.. 10 1,781,590 4,871°0 22,098,885 8,633 °5 
1881 ,, 1890.. 10 1,610,984 4,494°6 30,793,565 4,543 °9 
1891 1 196,586 548°4 4,267,380 567°5 
1892 1 220,910 614°1 4,764,542 561°4 
1893 1 236,676 6€0°0 5,138,298 538°4 
1894 1 270,787 755°0 5,182,976 445°7 
1895 oa. oe 305,640 852 ae — os _ 
1801 till 1894.. 94 .. 9,858,508 26,147°2 .. 126,124,846 .. 19,924°7 
1498 ,, 1804.. 402 ..12,925,708 86,100°5 .. 243,227,246 .. 48,589°9 





The Rhenish- Westphalian coal market is very active, the demand 


for all classes of engine fuel being heavy. Prices are stiff, Darin 
the first quarter of 1897 167 collieries have been worked in th 
Rhenish- Westphalian district, employing 169,914 men, against 162 
collieries with 159,226 for the same period in 1896 ; output was 
11,715,075 t., against 11,025,247 t. during the first quarter in 189g 
and 11,942,225 t. for the last quarter in 1896, when 166,965 mex 
were employed, 

During the months from April till October 1898 an Italian general 
exhibition will take place at Turin, comprising all products of in. 
dustry, art, and science, A special department for electricity will 
however, be opened to exhibitors from all countries, ‘ 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT, 


SMALL attendance on Change. A continued good demand for 
steam coal, with stems will filled and prices steady. House coal 
shipments keep up well for the season, and prices are stil! very firm 
Tin-plates without improvement. ‘The iron, steel, and galvanising 
works continue well employed. 

Coal: Best steam, 93, to 93, 3d.; seconds, 83. 9d.; house coal 
best, 10s. 6d.; dock screenings, 6:.; colliery small, 5s, 6d.; emiths’ 
coal, 6s. 6d.; patent fuel, 10s. Pig iron: Scotch warrants, 44s, 11q,: 
hematite warrants, 483. 1}d. f.o.b. Camberland prompt, 
Iron ore: Rubio, 13s. 9d.; Tafna, 133, Steel: Rails, heavy 
sections, £4 12s, 6d.; light ditto, £5 5s. f.o.b.; Bessemer steel tin. 
plate bars, £4 5s, 6d.; Siemens steel tin-plate bars, £4 7s, 64d, 
all delivered in the district, cash. ‘Tin-plates: Bessemer stee), 
coke, 9s, 9d.; Siemens, coke finish, 10s. Pitwood: lds. 9d, to 
16s, London Exchange Telegram: Copper, £48 6s, 3d.; Strait; 
tin, £50 15s, Freights firmer. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorRK, May 6th, 


GoLp exports alarm conservative interests; newspapers are 
whistling about it, and say it will not amount to much, especially 
as it is caused by imports which will soon cease, as the Tariff 
Bill will go through in a short time. Money is only in moderate 
demand. ‘Trade conditions barely improve, and capacity is re. 
stricted in almost all channels, rices are therefore weak and 
low, with no prospects of improvement. Business is gaining in 
volume, it is true, but the expansion has no visible effect. Crops 
are promising. In the iron trade there is scarcely any change 
to note. A few of the stronger concerns are preparing to reduce 
production until stocks show signs of depletion. The most 
attractive offers made by Alabama makers brought out only a 
few conservative buyers, There are stocks sufficient to protect 
vs against hardening prices for several months, we are told, 
Chicago distributors are filling orders for shop and _ factory 
demands, St. Louis trade is dull, Business throughout the 
Ohio Valley is affected by the floods, which covered 20,000 square 
miles. It is impossible to know how much pig iron may have 
been bought under options. Considerable iron has been offered 
this way. Billets are quoted 14°50 dols. at mills ; plate, 20 dols, 
Structural iron inquiries were presented early this week for 
7000 tons, Shipyard work improves. Coke is quiet, and 40 per 
cent. Connelsville capacity is idle. Great destitution prevails in 
the mining regions from non-employment, New coke plants are 
to be erected in West Virginia, and valuable coal properties aro 
to be developed in the same State. The strong feature of the 
market is in the very large volume of probable business in which 
iron and steel will be wanted. Electrical work is very en- 
couraging. Cast pipe mills are picking up large orders. Tin- 
plate production is very heavy, and prices are threatened, 
Building — are late, and but few contracts for material 
are being placed, 








AUSTRALIAN NOTES. 

THE Federal Convention is going on apace, and by the time it is 
fully established should have an important bearing on the trade 
relations of all the colonies of Australia. At the present time the 
most important matter with relation to federation is the action to 
be taken with regard to the State railways. On the one hand 
exception is taken to the railways being placed under Federal 
control as local interests would suffer, while on the other hand, as 
the lines in each Colony represent from 50 per cent. to 60 per cent, 
of the public debt, the debts must be consolidated, and arrange- 
ments made to prevent one colony taking undue advantage over 
another in drawing traffic by means of preferential rates. It 
appears to be the feeling of the Convention that this can be met by 
the formation of an Interstate Railway Commission on the lines 
of the Interstate Commerce Commission in America, The Chief 
Commissioner for New South Wales railways (Mr. Eddy), jand the 
Commissioner for Victorian railways (Mr. Mathieson) have been 
called before the Convention to give expert opinion on the 
subject. 

An exhibition, styled the Sydney Engineering Association 
Exhibition, under the auspices of the Engineering Association, is 
shortly to be held in the Prince Alfred Park, Sydney. It is expected 
some very high-class work will be on view, particularly with 
regard to electric lighting. 

rade in all the colonies has shown marked activity during the 
tt few months, and the revenue returns in some of the colonies 
ave shown such substantial increases that in the cases of Queens- 
land and West Australia the duties have been either reduced or 
entirely removed from a great number of articles—particularly in 
engineering and agricultural articles, 
‘he Victorian foundries are still busy with orders for gold- 
mining machinery for West Australia. 








THE LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN, — The forty-fourth anniversary festival of this 
Institution took place on Saturday last at the Cannon-street Hotel, 
London, and was well attended. Mr. A, J. Durston, C.B., 
occupied the chair, and was supported by Mr. Angus K. Douglass, 
president of the Association, Messrs. W. H. Allen, W. B. Esson, 
Jeremiah Head, J. F, Flannery, M.P., MM. Inst. C.E.; Admiral 
St. Clair, and General J. B, Sterling. In responding to the toast 
of the Navy, Army, and Reserve Forces, Admiral St, Clair gave 
some interesting comparisons of fighting ships at the commence 
ment of her Majesty’s reign and the present day, and the chair- 
man, in proposing the toast of the Association of Foremen Engi- 
neers ont Draughtsmen, paid a high tribute to the work of engi- 
neering foremen in producting the wonderful improvements in 
mechanism which the last =. ears had witnessed in all branches 
of pe grate He instan e gradual rise of steam pressures 
at sea from 7 lb, in 1838 to 3001b. per square inch as now used in 
the Navy, and said that no doubt Perkins and Trevithick foresaw 
the development of the use of 5 gg eran steam and its corre- 
sponding economy. Mr. Angus K, Douglass, replying to the toast 
of the Association, described the difficulties with which foremen 
were beset as between employer and employés in times of brisk 
trade and depression. ‘Ihe total membership of the Association 
is now 228, and the finances ap ar to be in a flourishing condi- 
tion, Meetings are held monthly at the Cannon-street Hotel, for 
the discussion of mechanical and scientific subjects, Funds are 
accumulated for the assistance of members out of employment, 
the partial maintenance of those suffering from permanent in- 
firmities, the pore of funeral expenses, and lastly for the solace 
of widows and orphans of d members, The secretary 1s 





Mr, W. P. Heath, 41, Varden’s Road, St. John’s Hill, 8.W] 
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THE PATENT JOURNAL. 


iensed from “' Illustrated Oficial Journal of 
don f Patents.” 


Application for Letters Patent. 


*.* When inventions have been ‘‘ communicated" the 
*namo and address of the communicating party are 
printed in italics 


28th April, 1897. 

10,590. Guarp Nes for Cycoies, 8. Wohlgemuth, 
Glasgow. 

10,591. Drivino GEAR of Cycies, W. Horne, Cliffe, 
near Rochester. 

10,592. STRAIGHT-BACK Cyciinc Harness, H. G. Nor- 
rington, Leamington Spa. 

10,593. TIRES, J. Atherton and R. Smith, London. 

10,504. Preparations for Propucina Locat AN“&3- 
puesta, G. B. Ellis. —(La Société Chimique des Usines 
du Rhone anciennement Gilliard P, Monnet et Cartier, 
France.) 

10,595. PNEUMATIC Tires, J. T. Trench, London. 

10,596. PNEUMATIC TIRES, P. A. Craven, London. 

10,507. Lapies’ Hat Boxes and Baskets, W. H. Page, 
London. 

10,508. TRANSMITTING Power, F, Ahrens and M. Reh, 
London. 

10,599. Musicat Boxes, G. Bortmann and R. Munkwitz, 
London. 

10,600. Seannens, F, J. Budd, London. 

10,601. DeLtvertnNG GRANULAR MATERIALS, C, Raggett, 
London. 

10,602. Cvcce Crank Gear, W. H. Cullen, London. 

10,603. TaKinG and Viewina Paoroorapns, B. Acres, 
London. 

10,604. FasteNING for Sarety Pins, &c., P. G. Young, 
London. 

10,605. Covourtna Martrers, H. E. Newton.—(7li 
Farbenfabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

10,606. INK-HOLDERS for Pens, T. Quinlan, London. 

10,607. Hay Bavine Presses, G. Howard and G. Gibbs, 
London. 

10,608. Onaans, W. R. Lake.—(J. Morgan, 
States.) 

10,600. Waren Wuees and Tursines, L. R. Fiedler, 
London. 

10,610. Wepoes, W. H. Wakfer, London. 

10,611. Hats, A. Netter, London. 

10,612. Ececrric Stations, A. J. Boult —(Y. M. Kour, 
Belgium. 

10,613. WaTer-cooLina Apparatus, P. Ambrosino, 
London. 

10,614. Ticket Drum, C E. W, Hauer, Liverpool. 

0,615. Merattic or Wire Brusnes, K. W. Beissel, 
Liverpool 

10,616. StrpiIne Winvows, J. A. Normand, London. 

10,617. Micromergr, A. Konig and The Corporation 
“Carl Zeiss,” London, 

10,618. Empossep Fasrics, G. W. Johnson.—({8. Wallach 
aml Co, and C. Schoen, Germany.) 

10,619. Antisertic Compounp, C. J. R. le Mesurier, 
London. 

10,020. AeRIAL or Fryinc Macuaines, H. 8S. Maxim, 
London. 

10,621. Rais, T. Shepherd, London. 

10,622. WasHinec Macutines, J. B. Alliott and J. M. C. 
Paton, London. 

10,623. InoninG Macutnegs, J. B. Alliott and J. M. C. 
Paton, London, 

10,624. Feep-waTeR Heaters, W. and W. A. Clark, 
London. 

10,625. CycLe Sappie Bosses and Wire Frames, E. 
Lycett, London. 

10,626, FLusuine Arraratus, M. Vliegen, London. 

10,627. Recorpine Apparatus for Gamxs, P. Wasser- 
mann, London. 

10,628. Buinp ADJ usTmMENT, L. Levoyer, London. 





Onited 


10,629. ELecrric Meters, C. O. Bastian and F. M. 
Staunton, London. 
10,630. Horse Coutiars, H. L. Gulline, London. 


10,631. Horse Cottars, H. L. Gulline, W. Schwegel, 
aud J. Connolly, London. 

10,632. Datvinc Gear of Cycies, J. V. Collier, Bir- 
mingham, 

10,633. Packine Cask Fasteners, 
mingham., 


C. Clarke, Bir- 
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10,634. Exrractine Goip from Sra-water, H.C. Bull, 
P. Shrewsbury, and F, L. Marshall, London. 
10,635. Puncrur® Preventer for Tires, F. H. H. 
Timmis, Birmingham. 
10,63'. Vatve for Preumatic Tires, F. A. Keeling. 
stoke-on-Trent. 
Trousers Cup for Cycuists, R. Stuart, Bolton. 
Cyc.ie Game, A. Grosset, London. 
10,639. Ting, L. H. Lloyd, Derby. 
10,640. Fotpine Josten Stay for Tastes, W. Atkins, 
Exmouth, 
10,641. Excavators, R. and B. Bomford and H. Ever- 
shed, Birmingham. 
10,642. Skint Binpina, E. B. Neill, Manchester. 
10,643. Hanpie-bar for Cycies, W. Broomhead, Bir- 
mingham. 
10,644. Raisinc and Lowerine Winpows, M. Barclay, 
Glasgow. 
—_ Burners for Grits, R. B. and A. P. Main, 
ulasgow. 
10,646. PNeumatic Tires, T. Lees, Glasgow. 
10,647. TuBEMAKING Macainery, J. A. Hampton, West 
Bromwich, 
10,648, CoLLAPaIBLE Trunks, J. Lewis, Manchester. 
10,649. Azria Rorg-ways, J. W. White, Liverpool. 
10,650. Cycre Tracks, H. A. Matear, Liverpool. 
10,651. Power Drop Stamp, C. H. Wynn, Birmingham. 
10,652. Pauwt Brusues, W. H. Day, London, 
10,653. CatrLe Wacons, J. Doyle, Dublin. 
10,654. ELecrric Fittinas, E. J. Pipes, London. 
—_ Cotp-ark Detivery Van, J. W. Williamson, 
erby. 
10,656. Cycte Sappes, J. Nelson, Norwich. 
—- — Ho.per and Recutator, T. Ormerod, 
Jhoriey. 
10,658, Corres Roaster, F. C. Thiel, Brussels. 
10,659. Weavina Donates, T. J. Crossley, Manchester. 
10,660. Sautrte Guarp, K. Fulton and L. Bulcock, 
Burnley. 
10,661. BILLIARD and Poot Merers, T. Scally, Dublin. 
10,662. Dry Gas Meters, S. Simpson, London. 
10,663, Spirit Cookina Stoves, C. Vogt, London. 
10,664. Steve Links, W. B. Bantock, London. 
10,665. CycLe Gearina, W. L. Baillieu.—(C. 2. Wilson, 
New Ze aland.) 
10,666. Wirt Rims, T. P. Lomas, London. 
10,667. Pyeumatic Tires, F. Swadkins and A. Watson, 
jun., London, 
10,668. SusPENDING Gear for Boats, J. C. Robinson, 
London, 
10,669. Ear Rivas, H. Stapleton, London. 
10,670. ScRoLL Irons for Vonsum, H. Ratcliffe, Col- 
chester, 
10,671. Stace Decorations, B. Doyle and J. Cronin, 
Londun, 
0,672. Type - WRITING Macuines, G. K. Anderson, 
London. 


10,673. PHotogRapaic Dark Suipes, T. W. Barber, 
London, 

yy Steam Generators, L. J. Todd, London. 
,675. Boor NarLinae Macuines, W. H. Norman, 











ord, 
10,676. SeLr-apsu; , 

iinsop, — Wickets for Cricket, T. Blen 
10,677. Rotary Motor, J. H. Loch and W. E. Phil- 
10. R London. 

678, Reve 

ome ERSIBLE ExpLosion Motor, H. B. Ford, 
Repvorne Back Dravcut in Gurmyeys, A. 
Hmley and J. Symington, London. 


10,680. Ho, 
Londen: DER for Contact BrRusHEs, W. J. Poole, 





10,681. Apvertisino Lerrers or Sians, G. W. H. Foot, 
London. 

10,682. Wuex. Axues, T. Williams, London. 

10,683. Doon Fastener, H. F. Braun and R. Gross, 
London, 

10,684. VaLve-opgratTinG Devices, H. LE. Newton.— 
(W. A. Drewett, United States.) 

10,685. Gear Casus for Cycves, J. Sander, London, 

10,686. GENERATING ACETYLENE Gas, J. J. Patterson, 
London. 

10,€87. Cuasp or Fastenina Devices, W. H. Harris, 
London. 

10,688, Comurnation Toor, T. G. M. Mill, London. 

10,689. Steam Boers, C. M. Weeks, Liverpool. 

10,690. Mitk Beveraaes, J. M. Simpson, Liverpool. 

10,691. Hottow Castines of Grass, P. Delorme, fils, 
London. 

10,692. WareR Ficters, W. Railton and R. Campbell, 
Liverpool. 

10,693. Preventing the FraupULENT ReEFiLiina of 
Boit.xs, J. C. Matheret, Liverpool. 

10,694. Sprino Support for VenicLe Lamps, A. J. Boult. 
—(J. K. L. Menzel, Germany.) 

10,695. Oar Locks, A. Baylies, London. 

10,696. Devices for Stretcning Suirts, 8. Moe, 
London. 

10,697. CurTALN Rops, A. C. Herfort, London. 

10,6€8. Mortisina Cuise., W. Potter, London. 

10,699. UMBRELLA or WALKING Sticks, F. Baumann, 
London. 

10,700. Borries or Cans for Liquip Gasgs, C. Schmitz, 
London. 

10,701. Viotins, W. Wright, London. 

10,702. Rotter Fiour Mutua, 8. Leetham and H. 
Simon, London. 

10,708. ELastic WorRKING FLUID for Enoines, L. Maiche, 
London. 

10,704. AGRicuLTURAL ImpLEmMENTs, O. Imray.—(A. A. 
Barnhart, Canada ) 

10,705. Puates for Seconpary Batrerizs, L. Epstein, 
London, 

10,706. BorLer Furnaces, H. R.O. Friederici, London. 

10,707. InrLatine Trres, C. H. Wade, jun., and C, H. 
Wade, sen., London. 

10,708. Compasses, KE. A. Reeves, London. 

10,709. Sasu Fasteners, W. H. Wakfer, London. 

10,710. Printine Inxs, J. W. White, London. 

10,711. Curmygey Tops, F. E. McDonald, J. Barnes, 
and J. W. 8. Dawson, London. 

10,712. Rearine Catrie, L. Ducos, London. 

10,713. Lantern Siuipes, J. Green, sen., and J, Green, 
jun., London. 

10,714. Compressinc Banps for Tires, R. R. Gubbins, 
London. 
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10,715. Crucisies, J. L. Dobell, London. 
10,716. Pyeumatic Tires and Rims, T. H. Ramsden, 
ceeds. 

10,717. Tzapors, A. C. Stevens, Hounslow, Middlesex. 

10,718. Contents Reoister for Lamps, G. R. Powell 
and A. Turner, Bristol. 

10,719. Primary Barreries, W. Rowbotham, London. 

10,720. Economisers for YARN ReEvING, H. Bower, 
Bradford. 

10,721. AnneaLine of Cast Iron, G. P. Royston, 
Rotherham. 

10,722. Pencit Suarpener, W. T. Davies, Tonypandy, 
Glamorganshire. 

10,723. Day and Niout Diat for Cocks, H. J. Moore, 
London. 

10,724. Venicie Tires, B. A. E. Hart, Birmingham. 

10,725. Lamp Brackets, G. T. Collins and F. Evans, 
Birmingham. 

10,726. Hat Hooks, A. Brown and H. C. Pruce, 
Birmingham. : 

10,727. CycLe Hannes, J. 8. Foley and J. H. Birch, 
Birmingham, 

10,728. GENERATING Vapour, J. E. Thornton and J. P. 
Lea, Altrincham. 

10,729. Vatves of Preumatic Tirks, J. Horswill, jun., 
Liverpool. 

10,730. UEcoraTING WALLs and Ce1Linos, J. J. Williams, 
London. 


10,731. TRansrerrinc Liquips, T. M. Richardson, 
London. 
10,732. Portaste Exectric Lamp for Explosive 


ATMOSPHERES, A. C. 
Stockton-on-Tees. 

10,733. SEA-SOUNDING ArrLIANCEs, R. 
Great Grimsby. 

10,734, ANIMATED Picrurgs, J. Jee, Birmingham. 

10,735. BatTrery Burrers and Cam Sticks, J. Dick, 
Glasgow. 

10,726. Boots and SHors, J. Dick, Glasgow. 

10,737. Evectric Arc Lamps, A. W. Richardson, Man- 
chester. 

10,738, Cyc. Brakes, J. Ledbrook, Birmingham. 

10,739. BorrLe Wasuinc Macuivnery, G. A. Crawford, 
Dublin. 

10,740. Removinc Burrs from Woot, 8. Jowett and 
J. Dodson, London. 

10,741. Go_r Batis, W. Weir, Glasgow. 

10,742. Sanitary Pire Traps, T. 8. Green and 8. Wragg, 
Burton-on-Trent. 

10,743. Steam VALvEs, T. Prescott.—(R. Holdcroft, 
Russia.) 

10,744. MECHANICAL Screens, T. Briggs, Cramlington, 
Northumberland. 

10,745. Curtain Pin, F. Malony, Dublin. 

10,746. SHeaRinc Macuines, C. Scriven, Leeds. 

10,747. Mupevarps, R. Bennett, Liverpool. 

10,748. Farr Leap Rotiers for Moortne, V. Vecchi, 
Newcastle-on-Tyne. 

10,749. Tuse Stopper, W. James, Newcastle-on-Tyne. 

10,750. Ree. for Hose Pires, A. Stafford, Manchester. 

10,751. CHocks or Hovusinos for Surps’ Boats, J. White- 
head, Glasgow. 

10,752. BiLtiarD-cuE Bripor, A. W. Burt, Man- 
chester. 

10,753. Copyrne Apparatus, F. W. Zimer, London. 

10,754. Tosacco Pires, R. F. Myddelton, Twickenham. 


Wilson and W. H. Roberts, 
and B. Ray, 


10,755. EELECTRICALLY-DRIVEN Cranes, W. Craven, 
Manchester. ° 

10,756. Maxine Junctions of Pires, C. Fenn, Bir- 
mingham, 


10,757. MuLTIPLE Execrric Switcn, A. and H. Wiech- 
mann, London. : 

10,758. Execrric Conpuctors, T. H. Marsh and A. 
Vandam, London. 

10,759. Picture Ra, H. Nolan, London. 

10,760. Cigar Howpers, E. Nowill, London. 

10,761. WaTER Pipes, F. Manks, London. 

10,762. Ratstnc Nap upon Fasrics, J. D. Tomlinson, 
London. 

10,763. PoLisHine Merat Tvuszs, J. G. Stidder, London. 

10,764. VELocIPEDE Frames, W. R. Lake.—(C. E£. 
Tomlinson, Unite! States.) 

10,765. Courtine Saarts, H. E. Bedford and 8. Clough, 
London. 

10,766. GraIN-BINDERS for Harvesters, G. G. M. 
Hardingham.—(H. BE. Pridmore, United States.) 

10,767. PHonocrapus, T. V. H. Obelt, London. 

10,768. Trunks, E. M. Meusendieck, London. 

10,769. BicycLe Supports, G. Harmer.—({H/. Harmer, 
United States.) 

10,770. MecuanicaL Time Inpicators, 8. P. Thrasher, 
London. 

10,771. Batt Beanines of Cycies, P. Bamberger, 
Cologne. 

10,772. GENERATION of Steam, J. H. Dunn, London. 

10,778. Saw-sets, J. Bowles and C. 8. Mitchill, 


London. 

10,774. Gonas for SHop Doors, T. and T. H. Jefferies, 
London. 

10,775. DispLayine Maps, J. Pope, London. 

10,776. MecHANIcAL Time InpicatTors, 8. P. Thrasher, 
London. 

ee Waste Heat in Motors, H. B. Ford, 


on. 
10,778. ELectricaL Time InpicaTors, 8S. P. Thrasher, 





naon. 
10,779 Unwinpine of Bosains, R. J. Broadbent, 
London, 





10,70. Steam Borers, W. Elliott and W. Garrood, 
London. 


mdon. 

10,781. Givinc Lustre to VeceTaBLe Fisres, H. 
Imray.—(La Société Anonyme des Blanchiments Tein- 
tures et Impressions, France. 

10,762. VenTiLatTinGc Raitway Tunne s, E. E. Dulier, 
London. 

10,783. Muscie-exercisina Apparatvs, H. Imray.— 
(B. F. Heneage, France.) 

10,784. Mercerisinc Cotton Yarns, 0. Imray.—(The 
Farluwerke vormals Meister, Lucius, und Briining, 
Germany. 

10785. DecaRBuRATING SteeL, B. H. Thwaite and 
H. V. Holden, London. 

10,786. Down-pravcut Furnaces, R. Marshall, 
London. ; 

10,787. Dyzixa Fast Buack, OC. D. Abel.—(F. Petersep 
and Co., Switzerland.) : 

10,788. Grinpino Batis G. Townsend, London. 

10,789. Ce1Linas, C. Mébers and W. Wirtz, London. 

10,790. PHARMACEUTICAL Compounns, H. E. Newton.— 
(The Farbenfabriken vormals Friedrich Bayer und Co., 
Germany.) 

10,791. Drivinc Gear for VeLocipepgs, J. Chapman, 
Newcastle-upon-Tyne. 

10,792. DistrisuTinc Execrriciry, H. Pengelly, 

mdon. 

10,793. Lrericatinc Cycie Cuains, C. Schwarte and 
C. Reimling, London. 

10,794. Nippies for Feepina Botries, L. Contant, 
London. 

10,795. BaLttinc Macuines, G. J. Torrance, London. 

10,796. Storace of Compressep Gas, H. J. Barbier, 


n. 
10,797. Connectinc Onvsgects ToceTHER, C. Boéttcher, 


London. 
10,798. Toy, J. T. Coultas, London. 
—. ApvusTABLE Stanp for Music, G. Bischoff, 
mdon. 
10,800. CycLe-privino Gear, J. K. Foord, London. 
a, Wick Burner for Liquip Fue, J. Spiel, 
naon,. 
10,802. Sorreninc Towacco, B. Willcox.—(The Phila- 
delphia Textile Machinery Company, United States.) 
10,808. SeaMLess Drawn TvusBEs, E. Ivins, London. 
10,804. Powgr-DRIVEN TricycLes, W. Bains and W. 
Noris, London. 
10,805. Winsine Stove in Mines, W. P. Thompson.— 
(PF. Heise, Germany.) 
10,806. Smootuine Irons, J. V. Eves, W. D. and L. F. 
O’Brien, and J. F. Cleaver, Manchester. 
10,807. CookING-RANGE BoiLer, W. Harlow and H. 
Warwick, London. 
10,808. Tires, W. C. B. Revill, London. 
10,809. Exastic Tires, H. OC. Bevan and W. R. James, 
London. 
10,810. OrTHOTOLUOLSULPHO AciD, J. Hauff, London. 
10,811. AgR1AL Batuoons, G. Fricke, London. 
10,812. Tires, T. P. Barker, London. 
10,813. Horse-sHogs, J. Stoddart, London. 
10,814. RanGe-rinpers, W. L. Wise.—(/. N. Levis, 
United States.) 
10,815. StopreRinec Botties, V. de Markow, London. 
10,816. Recerractes for SurcicaL APPLIANCES, G. 
Laubscher, London. 
10,817. Borries, 8. A. V. Wester, London. 
10,818. Cycie ATTacHMENTs, G. C. V. Nostrand, H. 
H. Dalwigk, and M. Brenner, London. 
10,819. NON-FILLABLE VALVE Borties, D. C. M’Kinlay, 
London. 
10,820. ADsusTABLE Bow Howpers, I. W. Blake and 
M. V. Hull, London. 
10,821. Batt Bearines, W. H. Wheatley.—(G. E£. 
Strauss, United States.) 
10,822. ELzcrro Deposition of Metra.s, W. Evans and 
J. W. Smith, 4 <= 
10,823. Ting, F. A. Millard, Burnley. 
lst May, 1897. 
10,824, Bicycies, A. E. Narlian, London. 
10,825. Prorection of Iron from Rust, A. 8. and G. 
Bower, London. 
10,826. Saur Sirrer, J. Cook and Son, Birmingham. 
10,827. ANKLET, W. Plowman, London. 
a the SHE. of BoiLep Ecos, T. Gardner, 
mdon. 
10,829. TREATMENT of SuLPHIDE Orgs, J. Swinburne, 


mdon. 

10,880. ELecrric ALARM for O11 Pumps, W. Fletcher, 
Rochdale. 

10,831. Tripop TaBies, R. Fell, Longport, Stoke-on- 
Trent 


nt. 

10,8382. CycLe Speep Gauoz, A. A. Pilson, Oxford. 

10,883. Drivinc WHeELs, H. Brown and J. Pollitt, 
Manchester. 

= Mutrticycies, CO. T. B. Sangster, Birming- 
am 


10,835. Drawine Prins, C. Smith, Glasgow. 
10,836. Driving Gear for Cycies, M. Riddell, 


Glasgow. 

10,837. Consuminc Brack Smoke, H. Lee, Man- 
chester. 

10,838. Utizisinc Gases, R. G. Shadbolt and J. W. 
Broadhead, Halifax. 

10,839. Borters for WasHine, J. E. Bennett and H. 
Beresford, Manchester. 

10,840. Sticks for UmBretuas, F. D. Stammers, Cam- 


ridge. 
10,841. Markinc Cut Fiake Tosacco, W. P. Jollyman, 
London. 


10,842. Pneumatic Sappiery, J. E. Surridge, 
Brighton. 
10,843. Srern Tuses for Steam Vessers, J. Scott, 
Edinburgh. 


_— sia Looms, C. Ainley.—{A. Ainley, United 

tates. 

10,845. Sprinos, G. A. Melley, Birmingham. 

10,846. Cyrcte Carn, J. Rogers, Aston, Birmingham. 

10,847. Brakes, J. C. Bayley and A. Rigg, London. 

10,848. Spoot Hotper, A. K. Mason, Manchester. 

10,849. CycLe Sappies, D. McK. McKinlay, Polmont, 
Stirlingshire. 

10,850. Drivinc Mecuanism of Suips, J. Goldmann, 

anchester. 

10,851. Manuracture of Fett Hanpizs, T. M. Cock- 
roft, Leeds. 

10,852. Crcie Inriators, A. Davidson and E. Dickin- 
son, Sheffield. 

0,853. CrrcoLarR Motion Mecuanism, C. D. Jenkins, 


mdon. 
10,854. Gear for Cycies, E. Unsworth, Moorgate, 


jury. 

10,855. BRAKE Apparatus for Cycies, M. A. Weir, 
London. 

10,856. Gamez, J. Parsons, London. 

10,857. Ovens, D, Gordon and T. McMain, Stoke-on- 


nt. 
10,858. Cycte Driving Apparatus, A. A. Vérel, 


jasgow. 

10,859. WaLkine Stick, W. N. Sherman and C. B. 
Harrell, London. 

— Drivine Gear of VELociPEepss, J. H. Barry, 


mdon. 
10,861. NorseLess Drivinc Motive, T. L. Hague, 


mdon. 

10,862. Lucoace Carriers for Bicycuies, E. P. 
Chambers, London. 

10,863. Drivine Cranks for Cycies, D. E. Norton, 


London. 

a Evectric Rait Conrtacrs, F. T. Hollins, 

mdon. 

10,865. Recorpine Music, A. A. Lateulere, London. 

10,866. InrLaTine Tires, H. C. Bevan and W. R. 
James, London. 

10,867. LrvoLzeum Dryinc Apparatus, A. Ehrhardt, 
London. 

>“ Gearinc of Cycitz Wuee.s, J. Sinclair, 


‘ow. 
—_— Loom Sx#utTte ATracuMEnts, T. Mitchell, 


10,870. BRAKEs, T. Lindsay, Glasgow. 
10,871. ALIMENTARY SuBSTANCEs, J. H Glasgow. 





ogarth, 
10,872. Barreriss, J. Sime.—(R. J. Browne and J. G. 
Dobbie, India.) 





10,878. Process of Preservino Mix, W. T. Murray, 
Lond 


on. 
10,874. Desk ImpLements, R. R. Vernon, London. 
10,875. Ammunition for ArTILLERY, W. Hope, London. 
10,876. Tire, J. Y. Davidson, London. 

10,877. ConNecTING CARBIDE ConTAINERS, J. Vaughan- 
*Sherrin, London. 

10,878. Siipinc Wispows, M. Holt, London. 

10,879. Toys, J. Gage, ay | 

10,880. Watcu Prorecror, G. W. Little, Manchester. 

10,881. Quick-RuNNING Drivine Putieys, F. Scheben, 


verpool. : : 
10,882. Sappies, A. J. Boult.—(J. & Field, United 
t 


States. 

—_ Stirrentne for Gaxments, A. Spitzer, Man- 
chester. 

10,884. Skirt Fasreninos, A. Spitzer, Manchester. 

10,885. Tops and like Srinwinc Toys, M. Stephens, 
Sheffield. 

10,886. Lamps, P. J. Ashwin, London. 

10,887. Automatic AiR Pumps, J. Hillenbrand, 
London. 

10,888. CyctomeTen Counters, F. T. O. Chytreus, 
London. 

10,889. CoupLine for RatLway CarriaGes, E. Krinner, 


ndon. 
10,890. Hain Net for Human Usz, E. Markovits, 
mdon. 

10,891. WHee.s for Vetocirepgs, J. Grice, London. 

10,892. Fastener for Corsets, F. L. Daw, London. 

10,898. Cycies, C. Hall, London. 

10,894. BrtuiaRp Cugs, T. Jolly, London. 

10,895. Coucnes, T. H. and H. Court, London, 

10,896. TromBones, J. H. Guilmartin and Besson and 
Co., Ltd., London. 

10,897. Apparatus for Branpine Casks, H. 8. Russell, 
London. 

10,898. Preparation of Casks, H. 8. Russell, London. 

10,899. CerEaLs, B. Wilcox.—( The Actien-Maschinenbau- 
Anstalt vormals Venuleth and Ellenberger, Germany ) 

a Fue. Biockxs of Perroteum, H. Hansen, 

mdon. 

10,901. Fixina Cotours, J. Imray.— (Société Anonyme 
A. Roudillon et Cie, France.) 

10,902. Furnes, F. W. Golby.—(P. Anders, Germany ) 

—_—, Sprocket Wueets, G. W. Laybourn, Turnstall, 


8. 
10,904. AERIAL CaBLE Raitway, A. Bosco and G. Hay, 
London. 
10,905. APPLIANCE for CULINARY Purposes, E. Graddon, 
mdon. 
10,906..Comn Freep Automatic Macuines, R. W. Vining, 
don. 
10,907. Storm Door Srructrurges, T. V. Kannel, 


mdon. 

10,908. Transmission cf Sianats, F. L. Muirhead, 
London. 

10,909. Hoipixa Device, A. G. Botwright, London. 

10,910. Boor Trexs, J. Lucking.- (G Pabst, Germany.) 

10,911. Carspurettine Arr, A. A. Quentin, London. 

10,912. Inon Roors, W. anns, London. 

10,918. Woven Fasrics, F. Wever and C. Seel, Ger- 


many. 
10,914. BLEACHED Fasrics, W. Scheulen and H. Mann, 
ermany. 
10,915. Spokes, H. Rollet.—(M. Thum, Switzerland. 
10,916. STEERING of Motor Cars, W. M. Langford, Bir- 
mingham. 
10,917. Drivinc Mecuanism, A. Robert, London. 
10,918. Lactnc Hooks, E. Kempshall, London. 
10.919. Borries, R. E. Lindner and J. H. F. Ziegen- 
bein, London. 
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10,920. Recizvinc Pressure to Parts of Horses, A. 
W. Sinclair, South Shields. 

10,921. Preservation of Fisu, C. Brezzo, London. 

10,922. Protector for Preumatic Tires, W. E. Kers- 
lake and E. 8. Hitchcock, Liverpool. 

10,923. CHANNELLING Macuines for Boors, M. T. 
Denne, Handsworth. 

10,924. LeaTHER RoLiinc Macuines, W. H. Dorman, 
Staffor 

10,925. Currinc Presses for Boots, W. H. Dorman, 
Stafford. 

10,926. PRESERVATIVE for Ecas, J. A. Cope, Derby. 

10,927. Tire, W. B. Garniss, Derby. 

10,928. Temporary Sats, T. Jacob, London. 

10,929. Burtpine of TvBULAR Frames, P. L. Renouf, 
London. 

— Drainkinc Fountarn, W. H. Sturgess, Longton, 


8. 

10,931. Pwgumatic Tires, A. Duncan, Glasgow. 

10,982. PRopeLtinc Mecuanism, J. A. Cooke, Scar- 
a 

10,933. Dyzrsc Woot, G. Wendler, Manchester. 

10,934. BuretaR Proor Wixpow Fastener, J. R. 
Leaver, Swansea. 

10,935. Governor for Srzam Enoines, H. Davey, 
Belvedere. 

10,936. ConTROLLING Rates of Comsustion, F., A., and 
D. Waddell, Forfar. 

10,937. Construction of Boxes, F. W. Myers, Leeds. 

10,938. Bicycies, F. 8. Cocks and W. H. Goodman, 
Peterborough. 

10,939. WricHINne Apparatus, W. E. Hipkins, London. 

10,940. PenpuLums of Ciocks, J. Preston, Keighley. 

10,941. Carryine and Curtinc Tareap, A. Millard 
Swansea. 

10,942, Winpow-Lockinc AtTacHMENT, J. J. Dixon, 
Newport, Mon. 

10,943. Stanps for Ketties, W. Staniforth, Sheffield. 

10,944. SicNALLING at Sea on Lanp, J. R. Craig, jun, 


> 


ow. 
10,945. Buspisc the Brius of Harts, G. Worsley, J. 
Brelsford, A. E. Worsley, and F. Cree, jun., Man- 


chester. 
10,946. RecuLaTion of Steam Pressure, G. Cutting, 
lerby. 
a Drivinc ARRANGEMENT, P. Parker, jun., 


idtwistle, near Accri: n. 
10,948. VeLocirepes, W. E. Walmsley, Liverpool. 
Hodg- 


10,949. Lerrinc-orr Mrecuanism for Looms, G. 
son, Halifax. 

10,950. Antiscrat, D. P. Corbet and A. Crabtree, 
Kidderminster. 

10,951. Piston VALVES, T. J. Bennett and W. F. 


omas, ing’ ’ 
10,952. ReouLatine the Supriy of Water, J. Laidlaw, 


Ow. 
10,958. Macninery for Pressine Bricks, F. Johnson, 


y, Leeds. 
10,954. Carn Coupiine, W. Schell, Berlin. 
10,955. TREADLE ARRANGEMENT on VELOCIPEDES, F. 
Heyn, Berlin. 
10,956. VesseL for Gratrinc AppLes, M. Mehlhose, 


in. 

ag te Supports of Cyrcres, &c., J. R. Hill, 

e . 

10,958. — Impervious to the X Rays, B. Vesenmaier, 

S. 

10,959. MeasuRine Device, T. Coppieters, Brussels. 

10,960. TRawL Boarps, W. Lengfield, C. E. Ward, and 
G. H. Wise, London. 

10,961. HanDLE-nars of Cycies, J. F. Sargeant and 
F. Longhurst, London. 

10,962. Hanpie-Bars of Cycies, J. F. Sargeant and 
F. Longhurst, London. 

10,963. Storace of Cycies, J. F. Sargeant and F. 
Longhurst, London. 

10,964. Hanpie-Bars of VeLocipepzs, J. J. Heath, 
London. 

10,965. Bicycie Stanps, A. E. Wynn, Eastbourne. 

10,966. Bicyciss, R. O. Cumberland, London. 

10,967. FunNacE Frre-Bars, F. W. Golby.—(0. Arlt, 
Germany.) 

10,968. GoverNinG’ Motors, W. A. Stevens and R. A 
Barker, London. 

10,969. HorsesHogs, W. R. Phillips, London. 

10,970. Drivine and Brake Mecuanism, D. Purves, 
London. 

10,971. TREAD, W. Sheldon and M. Rolph, London. 

10,972. SCREW-THREADING Rops, C.-R. B. Naumann, 
London. 
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10,973. Decoratine Surraces, E. Masters, London. 

10,974. Decorations for Street Purposes, W. Defries, 
London. 

10,975. Cookine Sroves and Ovens, L. Sepulchre, 
London. 

10,976. Crane Hooks, I. Platt, Birmingham. ° 

10,977. Tarcets, J. Rigg, London. 

10,978. SHogs, G. Sakheim. London. 

10,979. HanDLE-BiR for VELOCIPEDEs, 
London. 

10.980. Propetter Braves, C. Fleming and J. R. 
Thomson, London. 

10,981. Drivinc Gear, T. Grant, London. 

10,982. ApverTisinc, C. W. F. Hewitt and A. J. 
Brown, Brough, and Co., London. 

10,983. Waeets, G. F. Redfern.—(A. Purser, South 
African Republic.) 

10,984. Door Catcn P. Hulburd, London. 

10,985. Brcycte Hanpues, J. M Landon, Lo don. 

10,986. Trick Carp, B. H. Saunders, London. 

10,987. LuncH-Boxes, N. Casaday, W. M. Arthur, and 
J. T. White, London. 

10,988. CooLine and WasHine Gases, F. J. Collin, 


L. P. Ford, 


ndon. 
10,989. PrRetimmnaRy Froxine of Iron, R. M. Daelen, 
ondon. 
10,990. Sration Inpicaror, P. Wenk and P. Meding, 
London. 
10,991. Jomstine of Stoneware Pires, A. Wakefield, 
ondon. 
10,992. Trres, R. K. Evans, London. 
10,993. Hinces, E. Muranyi, London. 
10,994. Arc Lamps, F. 8S. Worsley, London. 
10,995. CARBON Houpers for Arc Lamps, F.8. Worsley, 
London. 
10,996. Preparina Carps for JACQUARD MACHINES, 
R. G. McCrum, London. 
“oo —— for Tires, A. J. Boult.—(G. D. Prato, 
taly. 
10,998. Drivinc Gear, H. Ganswindt, London. 
10,999. VELOCIPEDEs, - Harrison.—(The Gendron 
Manufacturing Company, Ltd , Canada.) 
11,000. Toy, F. M. Hughes, London. 
11,001. Buttons, G. O. Dawson, London. 
11,002. Corree Roasters, A. Gros, London. 
11,003. Botts fur Szatinc Capsu.es, R. Robertson, 
London. 
11,004. Propeirnc Sarps, C. J. D'Urban, London. 
11,005. Friction Ciurcnh Mecuanism, H. H. Lake.— 
(S. H. Wheeler, United States.) 
11,006. INDicaTine the Escare of Gas, J. Erikson, 
London. 
11,007. Currirc Matcua-spiints, H. H. Lake.—(P.ssio 
Machin: Works, United States ) 
11,008. Mera.iic Jornts for Masonry, H. Tavernier, 


11,009. INCANDESCENT ELEctric Lamps, W. E. Barras, 
London. 

11,010. Ozone, M. Otto, London. 

11,011. Wixpow Wasuears, O. Hilcken, London. 

11,012. Borrues, J. J. McCornish, London. 

11,013. SHEEP-BRANDING Composition, A. L. Potter, 
London. 

11,014. Crcte Brakes, J. Thomas, London. 

11,015. Rotary Morors, G. C. Marks.—(H. Chaudun, 
France.) 

11,016. Susstrrvuts for VotcaniTE, Kuma, Ltd.—(P. W. 
Wierdsma and J. Kuipers, Holland.) 

11,017. TsLecRapn Castes, J. J. Halil, London. 

11,018. Botroy, O. H. Plew, London. 

. Lactnc, E. Kempshall, London. 

20. Steam Borers, K. Park, London. 

,021. CycLE-RounDaBouts, H. Jokisch, London. 
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22. TeLecraPs Keys, A. C. Robinson, London. 

. Trres, B. F. Sparr, London. 

. GARDEN Toot, W. Trott, London. 

11,025. Pyevmatic Tires and Rims of WHEELs, W. W. 
Beaumont, London. 

11,026. Tire, A. 8. Wingfield, Birmingham. 

11,027. Mupcuarp Strays, C. Gray and J. H. Pick, 
Stamford. 

11,028. Cycies, M. Frankenburg, Manchester. 

11,029. LuBricator, 8. R. Thompson, Manchester. 

11,030. Driving Mecuanism, G. Glydon and E. Davies, 
Birmingham. 

11,03!. Corset Busxs, O. C. Garniss, Derby. 

11,032. Froatinc Metatuic Packine, E. T. Fenier, 
Cardiff. 

11,033. VELocIPEDES, J. and R. Burns, Coventry. 

11,034. Evaporatine Water, W. Weir, Glasgow. 

11,035. ‘* Lincksouitare,” G. Howard, Retford, 
Notts. 

11,035. BotrLe Storrzrs, G. H. Hosie, Glasgow. 

11,037. EmsBrocation, J. J. McCausland and P. J. 

i {Brennan, Glasgow. 

11,038. Winp ow Fastener, J. B. Parsons, Bristol. 

11,039. Batancinec Steam Esoines, C. H. Benton, 
Headisgley. 

11,040. Srgam Rotary Encryes, G. Hutson, Glasgow. 

11,041. Perawsucots, A. D. Mitchell and W. B. Pyle, 
Derby. 

ee and CHoprinc Grates, J. Reagan, 

ndon. 

11,043. Leap Pencits, F. W. Musson, Glasgow. 

11,044. Drivinc Gzar for Bicycies, 8. Hampton, 
London. 

11,045. SuppLyinc Evecrricity, W. D. Watson and T. 
Humphreys, Manchester. 

11,046. New Form of Pczzier, E. Gardner, Man- 
chester. 

11,047. Gioves, F. W. Green, Sheffield 

11,048. Reckoner, R. B Herb:rt, Hucknall Torkard, 
Notts. 

11,049. Lock Norts, A. Mosley, Nottingham. 

11,050. Door Hanpues, J. M. Robb, Dundee. 

11,051. Cetmine Roses, W. P. Theerman, Manchester. 

11,052. VeLocirepes, G. Chapman, Newcastle-on- 


Tyne. 

11,053. PHoroGRaPHIic Pvates, M. Jolles and L. Lilien- 
feldt, Manchester. 

11,054. Cycizs, R. Schwarz, Manchester. 

55. Cuests, W. Garnerand R. Telford, Manchester. 

56. Sewinc Macutyes, W. H. Inslee.—(The Singer 

Manufacturing Company, United States.) 

11,057. SEwinc Macuovnes, W. H. Inslee.—( The Singer 
Manufacturing Company, United States.) 

11,058. Tastine [Ron, J. Finlayson, Glasgow. 

11,059. Door Hancers, G. C. Gardner, Glasgow. 

11,060. Construction of Harrows, J. N. Jackson, 
Nottingham. 

11,061. Ink Borties, G. W. Munro, Glasgow. 

11,062. Fite Cutrina, J. Lees, Sheffield. 

11,063. Pen Extractors, T. J. Carr and R. Purvis, 
Northumberland. 

11,064. Bicycies, G. A. Melley, Birmingham. 

11,065. Curr Link, 8. J. Edbrooke, Cardiff. 

11,066. Drivine Gear, J. J. Raggett, Birmingham. 

11,067. Cuarx WuaekL, G. H. Allison, Fulwell, Sunder- 






. Or Eneryes, J. R. Allan, Glasgow. 

. Brick Kins, T. Watson, London. 

. VaLves, J. E. B. Drewsen, Liverpool. 

11,071. Prism Licuts, F. C. Soper, London. 

11,072. Paism TiLes, O. H. Basquin, London. 

11,073. ANGLE MeasurING Dzvice, O. H. Basquin, 
London. 

11,074. Prismatic Ligut Testinc Device, O. H. 
Basquin, London. 

11,075. Prismatic Licuts, W. 8. MacHarg, London. 

11,076. Wixpows, W. S. MacHarg, London. 

11,077. Casxs, J. McDonald, London. 

a. A Cozer, A. E. Wale and W. Powell, Birming- 

am. 

11,079. Winpinc Bossrins, G. Barker.—(S. M. Green, 
United States.) 

11,080. Mupevarps, F. Billing and W. E. Partridge, 
Birmingham. 

11,081. ANNEALING Meta.s, J. M. Spink, London. 

11,082. Boots, A. G. Brookes.—(J. W. Brooks, United 


2 
11,083. Pry, A. J. Sessions and T. Tooby, London. 





a aaa E. A. Smith and J. T. W. Searle, 

ndon. 

11,085. Tires, R. Corsham, London. 

11,086. Steerina Vessets, A. J. Boult.—(C. B. Crezcy, 
United States.) 

11,087. Pepa, C. J. Watts, London. 

11,088. Bets, E. A. Parker, London. 

11,089. Hanp.e Bars, H. Stanb:iige, London. 

11,099. CarrripGes, H. Stanbridge, London. 

11,091. Caarns, G. D. T. Bell, London. 

11,092. Umpretita Hotper, E. G. Turner, London. 

11,093. Sasu Fasteners, W. David, London. 

11,094. Construction of Crcuss, 8. C. Bull, London. 

11,095. Pex Houpers, G. Farndale, London. 

11,096. Pumps, E. Raywood, London 

11,097. Gearine, 8. H. Hardwick, London. 

11,098. Povcues, H. Lehmann, London. 

11,099. Beartnes of Cycies, E. Hetherington, 
London. 

11,100. Tarcets, H. L. Carr, London. 

11,101. Crosinc Tins, W. Woolnough, London. 

11,102. CLosinc Tins, W. Wo lnouzh, London. 

11,103. Removine the Tor of BoiLep Eaa:, R. Lowe, 
London. 

11,104. Sweerina Pawns, T. Bass and C. 8. Giddins, 
London. 

11,105. Ruspsper Stamps H. H. Wooltorton, London. 

11,106 Cyces, R. E. Wickes, London. 

11,107. Borrues, J. E Tonkin, A. C. C. Liardet, and 
J. L. Soutter, London. 

11,108. Door Knoss, 8. A. Heron, London. 

11,109. DispLayine ARTICLEsin Winvows, F. J. Smith, 
London. 

11,110. Propucine Patrerns, C. W. Foulton, The Glen, 
near Paisley. 

11,11. TanninG Hipgs, E. O. Daniel, London. 

11,112. Borrues, F. D. Garis, London. 

11,113. Currinc}Macuines, P. M Justice (The Seybold 
Machine Company, United States.) 

11,114. Apvertisinea, J. J. Hicks, London. 

11,115. Typg-seTrinc Macuines, O. [mray.—{The Cor 
Type-setting Machine Company, United States.) 

11,116. Skirt Supports, O. Imray.—(M. Gair, United 
States. 

11,117. W. H. I. Welch, 

ndon. 

11,118 Lock, C. Wichert and D. Eberle, London. 

11,119. TeLeGRaPHic Apparatus, C. F. Eaton, jun., 
London. 

11,120. Printonc Macuinery, H. E. Newton.—(R. 
Hoe, United States.) 

11,121. WHeets, A. Keats, London. 

11,122. Macuines for Fituinc Boxes, W. H. Butler, 
Lond: 

11,123 
Lo: 


OverHEAD Gas Lamps, 


on. 
TiprLers for DiscHarcine Coa, C. Burnett, 


on. 
11,124. Exectric Lamp Howpvers, E. L. Joseph, 
mdon. 
11,125. Topacco Pipe, J. L. Bryan, Londen. 
11,126. Rutinc Macutnes, E. Graber and L. Hepworth, 
mdon. 
11,127. ArracHine Cups to CLorninc, H. H. Lake.— 
(C. Mills, United States.) 
11,128. Macurves for Maxine Cuirps, H. H. Lake.— 
(C. Mills and L. W. Penney United States.) 
11,129. Boxes, R. P. Brown, London. 
11,130. Maxine Water-cas, A. C. Humphreysand A. G. 
Glasgow, London. 
11,131. Makino Water-eas, A. C. Humphreys and A. G. 
Glasgow, London. 
11,132. Betts, G. Stickley, London. 
11,133. PHoroGraPHic Dark Backs, 
London. 
11,134. Grinpinc Tusss, T. W. V. Hoesen and W. W. 
ilson, London. 
11,135. Asa Esectors, F. J. Trewent.—(H. See, United 
States.) 
11,136. Tires, A. T. Collier, London. 
11,137. Lockine Suarrs, H. U. Wollaston, London. 
11,138. Saws, C. E. Calloch, London. 
11,139. Fasteninc Carp Ciotuine, H. H. Lake.—(C. 
Mills and R. W. Hunton, United States.) 
11,140. Fastentna Carp ULoTHine, H. H. Lake.—{C. 
Mills, United States.) 
11,141. Vetoctpepes, P. H. York, London. 
11,142. Cars, J. Harper, juo., London. 
11,143. Artiric1aL TgetH, L. Read and J. D. Logan, 
London. 
11,144. Fastenrnc Screws, Kyxoch, Ltd., and E. Jones, 


&e., G. Selle, 


ndon. 

11,145. Temporary METALLIC Roortnea, J. E. Lilley, 
London. 

11,146. Burton-MAKING Macuuings, W. P. Thompson.— 
(W. A. Pendry, United States ) 

11,147. ANcHors, W. P. Thompson.—(J. 7. Fowler, 
Perv.) 


ConTROLLING Motors, R. Belfield. — (The 
Westinghouse Electric and Manujacturing Company, 
United States.) 

11,150. Sweepers, J. Barnes, R. W. and W. H. Kenyon, 
Manchester. 

11,151. Roastine of Mrnera.s, &c , G. H. Blenkinsop, 
London. 

11,152. SHarrs, M. Bucherer, Liverpool. 

11,153. Preparation of ASPHALT, J. N. 


London. 
11,154. Carsonic Acip Generator, J. P. Dupalet, 


ndon. 

11,155. Lamps, A. J. Boult.-(B. A. Pellett and J. 
Déjardin, France.) 

11,156. Forms for DressMAKING Purposes, N. Schell, 
London. 

11,157. Isxstanps, W. C. Richardson, London. 

11,158. StreTcHERs, H. B. Kendig, London. 

11,159. Revo.uBLe Suction Boxes, M. D. Keeney, 
London. 


Santha, 
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11,160. Crip, E. 8. Moore, Walsail. va AS 
11,161. Hycrenic Hanpue for Cycies, E, W. Dixon, 


Bath. é 
11,162. Pavine Buiocks, J. Davie and J. Baird, Glas- 


‘ow. 

115163, Jets for Limevicut Purposes, W. J. Coles, 
London. 

11,164. Movurupreces for Cicaretres, B. Hall-Brown, 
Glasgow. 

11,165. Lock, G. W. W. Hayes and F. A. Pilkington, 
East Manchester. 

11,166. ConTRoLLInG Vatves, T. Adair and I. Bell, 
Belfast. 

11,167. RerricERators, J. Merrick, Dublin. 

11,168. INDIA-RUBBER Compounps, E. Garnier and 8. J. 
Prescott, London. 

11,169. Return Enps of MetTatiic Fenpers, G. A. 
Edman, Birmingham. 

11,170. Enotnes, H. N. Bickerton and H. W. Bradley, 
Manchester. 

Ssarts, C. J. Copeland and G. Hepburn, 
Liverpool. 

11,172. Srzam Boiters, W. J. Tranter and O. Howl, 
Birmingham. 

11,173. Gear Cases for VeLocirepes, T. Williams, 
Coventry. 

11,174. Tires, C. Longbottom, Bradford. 

11,175. Gates, J. Watt, Glasgow. 

11,176. Jomnts, J. Birtwistle, Manchester. 

11,177. Jacks, R. Thompson, Manchester. 

11,178. Apparatus for M1x1no Liquips, G. T. Gillespy, 
Manchester. 

— Sots of Boots, J. and E. Reeson, Stockton-on- 

‘ees. 

11,1890. Borers, E. Makin, jun., Manchester. 

11,181. ConpensaTion of Vapours, E. Makin, jun., 
Manchester. 

11,182. Pans, 8. J. and E. Fellows, Ltd., and W. H. 
Corker. Wolverhampton. 

11,183. Foitpinc Crank for Cycies, J. Roberts, 


gow. 
11,184. Sauceran Lips, O. A. Miiller and J. R. Wood, 
Glasgow 


11,185. Preumatic Tires, J. Lesslie and D. Campbell, 
jun., Glasgow. 

11,186. AvsusTaBLe Baut Bearinas, J. Gray, Birming- 
ham. 

11,187. CorNneRLEss Nose-Bao, T. W. Hill, London. 

11,188. Apparatus for Wavina Hair, E A. EdwarJs, 
London. 

11,189. Woop G. Pickles, 
Halifax. 

11,19). Evecrrotysis of Zisc Cuvorive, F. M. Lyte, 
London. 

11,191. Prees, M. J. Adams. Leeds. 

11,192. Morive- power Enotes, P. M. Wilson, London. 

11,193. SpinpLes, &c, of Cycirs, J. G. Thomson, 
Glasgow. 

11,194. Pweumatic Tires, E. A. Archer, Birmiogham. 

11,195, Cuawess Drivinc Power, G. F. Heath, Bir- 
mingham. 

11,196, Grinpinc Wire Carns, J. Palfreyman and P. 
Briggs, Manchester. 

11,197. Strercuine Hanks of Yarn J. 8. and G. 8. 
Lord, Mauchester. 

11,193. Porous Vent Psa, F. Bennett, Southampton. 

11,199. Comatnation Switcu, J. F. O'Neill, Dublin. 

11,200. Raw-water Fittes, E. Hebdon, Queens- 
ferry, N.B. 

11,201. Muzzcezs for ANIMALS, J. C. Leigh, Twickenham. 

11,202. Screw, H. W. Harwood, London. 

11,203. Provecrites, H. Holgate, London. 

11,204. ComBuvep Set Square, V. Benest, London. 

11,205. HoLLow VessEis, C. Woodman, Sheffield. 

11,206. ADvusTABL® Brive for BrusHEs, J. Dickson 
and R. G. Shapzott, London. 

11,207. TurNina the Leaves of Music, M. Martyn, 
London. 

11,208. Tosacco Pirss, BE. F. Bussy, London. 

11,209. Boor CLossr, £. T. Barry, Mitchel Dean. 

11,210. TreEaTING Manries for INCANDESCENT Gas- 
LIGHTING, L. de Proft, London. 

11,211. Heatine Fats, J. Hambly and C. G. Tinn, 
London. 

11,212. Miners’ Sarety Lamps, W. Ackroyd and W. 
Best, London. 

11,213. Cycie Skate, A. Dorst, London. 

11,214. Catr.Le Foop Cakes, F. Stacey, London. 

11,215. Section Warpine and Beaminc Macutnyes, L. 
Greenwood, Rochdale. 

11,216. Automatic Bicycte Hovper, E. 
Canada. 

11,217. Bens, G. D. Howard.—(M. J. and R. EB. Carver, 
United States.) 

11,218. TarLors’ A. Wood, 
London. 

11,219. Frnisuine Sos and Hees of Boots, A. Keats, 
London. 

11,220. Pyeumatic Tires and Weer Rims, 5S Pattis- 
son, London. 

11,221. Keepine Accounts of Hore.s, F. W. Zimer, 
London, 

11,222 Apparatus for ConpENsiNno SrzaM, H. W. Jarvis, 
London. 

11,223. Marine Steam Tursines, C. 
London. 

11,224. Evecrricrry Meters, Chamberlain and Hook- 

ham, Ltd., and 8. H. Holden, London. 

11,225. CLlostnc Recerracces, G. B. Ellis.—(L2 Société 
Chimique des Usines du Rhine anciennement Gilliard 
P. Monnet et Cartier, France.) 

11,226. TeLerHongs, E. Priddle, London. 

11,227. Steam Borvers, L. J. Todd, London. 

11,228. SteRILE Iopororm, A. Zimmermann. — (The 
Chemische Fabrik aus Actien, Germany.) 

11,229. Price CHanceR Mecuanism, R. T. and J. G. 
Glover, London. 

11,230. [antT1I0ON Devices for ExpLosion EnGines, A. 
G. New, London. 

11,231. Dry Batreries, E. Giglio, London. 

11,232. PRopELLING PLeasuRE Boats, R. Heggie, jun., 
Liverpool. 

11,233. Drivine Gear for Cycies, G. M. Fletcher, 
Liverpool. 

11,234. Gicantic WaEexs, J. Thomason, Liverpool. 

11,235. Rotary Cutrers, C. M. Johnsen, London. 

11,236. ELECTRICALLY PuriryineG Liquips, D. Reynolds, 
London. 

11,237. Drepcinc Apparatus, C. 
London. 

11,238. CenrrirucaL Pomps, C. E. Beckman, London. 


Movu.piIna MACHINES, 


Simpson, 


GRADUATED SQuaRE%, 


A. Parsons, 





E. Beckman, 


11,239. Propucrion of Woven Fasric, A. Behnes, 
London. 

11,240. Ostarntnc Sart from Brine, W. Shedlock, 
London. 

11,241. Protectinc Sropcockxs, &c., W. C. Finch, 
ndon. 


11,242. Nats, C. J. Lancaster, London. 

11,243. Winpina up the Works of Cocks, P. Eibig, 
London. 

11,244. PLaninc Macuines, W. H. Chappell and W. H. 
Perkins, London. 

11,245. Boor Trees, C. Astill, London. 

11,246. Vatves for RaG-puLP Enaines, R. Dietrich, 
London. 

11,247. ENAMELLED Covers, A. J. Boult.—(C. A. H. 
Gebler, Germany.) 

11,248. Driturnc Toots, G. Brunton, W. A. Thornton, 
and W. K. Ferro, London. 

11,249. Frre-escapes, H. Bayley, cane. 


11,250. TRaveLuins J1p Cranes, F. Arnodin, 
London. 

11,251. Curtain Rops for Bepsteaps, W. H. Way, 
ndon. 


11,252. INcaNDEscENT Gas Burners, F. V. den Abeele, 
London. 

11,253. Gas Burners, H. E. Alexandre, London. 

11,254, Buoyancy Apparatus, F, Swanzy, W. Cleaver, 
and J. R. Thame, London. 

11,255. Cottars for Horses, D Curtis, London. 

11,256. Securtne Pweumatic Tuses to SADDLE-FRAMES, 
J. G. Stidder, London. 

11,257. Wueets for Venicuss, H. 8. Maxim, London. 








SELECTED AMERICAN PATENTS. 


From the United States Patent Office Official Gazette. 





576,158. Motor-prtven VELocipEeDE, L. Riib, Augs- 
burg, Germany.—Filed May 8th, 1896. . 

Claim.—(1) In a motor-driven cycle, a frame having 
its upper member formed of a benzine reservoir C, 
and having its lower front member composed of a 
tandem motor A, said reservoir and tandem motor 
being connected at their front ends to the steering 
post, and at their rear ends respectively to the saddle- 


576 158.J 








pillar bracket and to the pedal crank-shaft bracket of 
said frame. (2) In a motorcycle the combivation of a 
longitudinally-placed benzine reservoir C, a mixing 
chamber thereon, a wire sieve basket / provided with 
a long wick before the entrance to the mixing 
chamber, and an exhaust tube v under the reservoir 
in order to obtain a larger surface for the level of the 
benzine to diminish the sinking of the level, and to 





warm the benzine in order to obtain a good and 


——— 


uniform evaporation. (3) In a motor cycle, the com. 
bination of a longitudinally-placed motor with a 
connecting-rod and fly discs ¢ c’ on the motor axle 

and a double cone ball bearing in two rows for coy. 
necting said connecting-rod and fly-discs. (4) Ip a 
motor cycle the combination of a frame, a motor com. 
prising part of said frame, a back wheel provided with 
a heavy hub replacing a fly-wheel, the tooth gearjy, 

deg h connecting said motor and back wheel and the 
tube shaft f supported by the frame tube. (5) Inq 
motor cycle an explosive motor, an electrical lightip 

device, and a brake lever y in combination with & 
movable electrical contact « for the purpose of closing 
or interrupting the current of the electrical force used 
2d the lighting device by operation of the brake 
ever, 


576,492. Tauck, G. Westinghouse. jun., Pittsburgh, Pa, 
—Filed March 24th, 1896. ; 
Claim —(') The combitation of the side frame of a 
truck, made vp of two plates suitably spaced 
pedestals, and boxes adapted to the pedestals, ong 
pedestal for each box being rigidly secured to the said 
plates, and the other pedestal being pivoted to the 
plates and detachably secured so that it can be moved 
to allow for the withdrawal of the journal box, sub. 
stantially as described. (2) The combination of the 
side frames of a car truck, made up of two plates 
suitably spaced journal boxes and two pedestals for 
each journal box, one pedestal of each set being fixed 
and secured between the plates of the side frames, 
the other pedestal being pivoted and resting between 
the plates and secured to the fixed pedestal, sub. 
stantially as described. (3) The combination of the 
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side frame of a truck, made up of two plates aa 
having overhanging extension a’ at each end, a fixed 
and a movable pedestal at each end, and boxes 
adapted to the pedestal, the movable pedestal being 
secured to the extensions, substantially as described, 
(4) The combination of the side frame of a truck made 
up of two plates a a’ suitably spaced, each plate 
having end extensions a’, boxes C C, pedestals for 
the boxes, the inner pedestal for each box being 
secured rigidly to the plates a a, the outer pedestal 
for each box being pivoted to the extension a’ of the 
aa by bolts b, stops 2? on said movable pedestals, 
volt ¢ securing the two pedestals together, and a 
sleeve ¢ on the bolt between the two pedestals, sub. 
stantially as describe 1. 


576,576, Steam Enaine, W. A. Havghn and S. Bufkin, 
Columbus, Ohio.— Filed May 11th, 1896, 

Claim —Q) The combination with a cylinder having 
an outlet and exhaust port, of a piston, and a sliding 
shell surrounding the piston and within which the 
piston works, the shell and cylinder forming a steam- 
chamber around the shell, the chamber communicating 
with the inlet-port of the shell, and the shell provided 
with a hole at its opposite ends, the hole acting as a 
passage-way for the inlet and exit for the steam to 
and from the interior of the shell, and the hole at each 
end communicating alternately with the steam- 
chamber and exhaust-port of the cylinder, substan- 
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tially as described. (2) The combination with a cylinder 
having an inlet and exhaust-port, and an annular 
passage-way at opposite ends of the cylinder commu- 
nicating with the exhaust-port, of a piston, anda 
sliding shell surrounding the piston provided with 
holes at its opposite ends, the hole at each end com- 
municating alternately with the inlet-port of the 
cylinder and with the passage-way at the ends of the 
cylinder, and ports in the ends of the cylinder leading 
from the interior of the shell adapted to register with 
the holes at the end of the shell which are in commu- 
nication with the annular passage-way, substantially 
as described. 


576,585. AppaRATUS FOR GENERATING ACETYLENE 
Gas, M. W. Kidder, Lincoln, Mass. —Filed Febrvary 
Ist, 1896. 

Claim.—A gas generating and storing apparatus 
comprising a water-receptacle, a gas-receptacle whose 
walls extend within the water-receptacle in proximity 
to the base thereof, said gas-receptacle being closed 
at the top and open at the bottom for water commu- 
nication, an intermediate calcic- carbide receptacle 





within the gas r3ceptacle communicating at one side 
with the gas space thereof, and a water-inlet conduit 
projecting downwardly from another side of the said 
calcic-carbide receptacle to the lower portion of the 
water-receptacle, said inlet also serving as a guard to 
prevent the admission to the said calcic-carbide recep- 
tacle of oil floating on the water in the gas-recep- 





tacle. 
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ITS PRESENT AND FUTURE. 
No, Il, 

Sivce the second part of this article was written, copies 
of the full judgment pronounced by the American Court 
of Appeal respecting the ownership of the Bradley 
aluminium patents have reached this country; but 
although this is a subject which chiefly concerns the 
manufacturers on the other side of the Atlantic, it is not 
impossible that the result may be ultimately felt even in 
this country, so that it is certainly worth while to devote 
some little attention to the matter. 

About the year 1883, C. 8. Bradley made application 
to the American Patent-office for a number of patents 
describing chiefly an apparatus and “an electro-metal- 
lurgical process in which an electric current is employed 
to perform two functions: First, to effect an electrolytic 
disruption of the materials treated ; and, secondly, to 
supply the heat necessary to maintain said materials in 
a fused state while they are being electrolysed.” At the 
same time the brothers Cowles were also applying for pro- 
tection for ideas very similar in character, and hence 
resulted a number of ‘‘ interferences,” “‘ caveats,” ‘‘ rejec- 
tions,” “‘amendments,” and other curiosities of American 
patent law. Finally, in 1891 and 1892 three specifica- 
tions emerged in a more or less battered condition from 
the ordeal, and were duly issued to Bradley; the first 
claim in the most important one being for ‘‘ the process of 
separating or dissociating metals from their highly 
refractory ores or compounds, non-conductors in an 
unfused state, of which the ores and compounds of 
aluminium are a type, which consists in fusing the 
refractory ore or compound progressively by a source of 
heat concentrated directly upon it rather than by an 
external furnace, and as it becomes fused effecting electro- 
lysis by leading an electric current therethrough between 
terminals which are maintained in circuit with the fused 
bath, whereby the process is rendered continuous.” In 
the meantime an agreement had been made during 1885 
between Bradley and Crocker—a co-patentee—and the 
Cowles Electric Smelting and Aluminium Company of 
Cleveland, by which the inventors sold to the company 
their interest in all inventions relating to electric smelt- 
ing ‘processes, and all applications and caveats interfering 
with those made by E. H. and A. H. Cowles. Some time 
afterwards, Bradley made another assignment of these 
three patents to the late G. P. Lowrey ; and the suit 
which has just been decided was an appeal from a 
decision of the Lower Court vesting in his executor all 
rights derived from them. The appeal has succeeded, 
and as the present judgment is final, the Bradley alumin- 
ium patents—Nos. 464,933, 1891 ; 468,148, and 473,866, 
1892—are declared the property of the Cowles Company. 

Notwithstanding the importance of this decision to all 
people interested in the manufacture of aluminium in the 
United States, and the epoch that it marks in the long 
struggle between the Cowles and the Pittsburgh Reduc- 
tion Companies, it is quite impossible to foresee the result 
it will finally have on the industry ; for the victory of the 
appellants in this particular battle by no means indicates 
the end of the war, but must be regarded as the opening 
action in a new campaign of litigation. As a matter of 
fact, the position of affairs is once more much the same 
as it was six years ago, when the Cowles Company felt 
compelled to withdraw a suit it was bringing against 
the Pittsburgh Reduction Company —_— to the sudden 
appearance of these Bradley patents, which were then 
discovered to antedate those of an almost identical nature 
held by the brothers Cowles, on which the plaintiffs were 
relying. So far as an opinion on the subject may be 
ventured by one who is not an expert in American patents, 
it would appear that the Cowles Company is once more 
in a position to make, or to grant licences for making, 
aluminium by the usual process of electrolysis, so that 
the practical monopoly of the Pittsburgh Reduction 
Company is in danger of being broken into. It has also 
been suggested that the possession of these patents may 
give the Cowles Company some additional control over 
the manufacture of different products of the electric 
furnace, such as calcium carbide and carborundum ; 
although in all of the accepted claims and specifica- 
tions which were referred to in the course of the judg- 
ment, a process of obtaining ‘‘ metals” is distinctly 

mentioned. 

Within the past few weeks also, the British Aluminium 
Company has held its second annual meeting; and in 
the course of his speech the chairman made several 
observations which are of interest beyond the immediate 
circle of his shareholders. It was shown that in some 
four months’ working sufficient profit had been made to 
pay one year’s dividend on the preference capital, and it 
was stated that the company was able to manufacture 
aluminium at a price lower than any of its competitors. 
The plant aniek at Foyers has already been found too 
small to meet the demand for the metal, and more has 
been ordered—the dynamos from Switzerland, sad to say. 
The work on the partially artificial reservoir, which is 
being formed out of two natural lakes by the erection 
of a masonry dam, is being rapidly pushed forward ; and 
when complete the storage capacity will be 3000 million 
gallons, or sufficient to drive the turbines for 100 days— 
an arrangement which removes any danger of the works 
being stopped by an unusually dry summer. 

_ On examining the different uses to which aluminium 
is at present being put, with the object of judging of its 
true industrial value somewhat more accurately than is 
done by many writers in the general press; and on 
studying the chemical and physical characteristics of 
the metal with the desire of estimating its probable 
developments in the immediate future, it at once becomes 
evident that three properties outweigh all the rest in 
practical importance ; viz., (1) its lightness ; (2) the ease 
with which it alloys with almost every other metal, and 
the vast number of commercially useful alloys which it 
8o forms; and (8) its highly electro-positive character. 
Of the lightness of aluminium it is not necessary to say 
anything; it is the chief property on which the metal 
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bases its claim to general utility. Its alloying power 
must be referred to rather more fully, for it is still a 
moot point whether aluminium will ultimately be in 
greater demand for the preparation of alloys, or for the 
manufacture of articles from the pure metal; and more- 
over this property is very far from being appreciated at 
its true value by many users of aluminium at the present 
time. 

It must be admitted at once that the extreme* position 
which aluminium occupies among the metallic elements 
when they are arranged in voltaic series causes it to 
exhibit certain features which are both inconvenient and 
troublesome except when it is being employed as a 
refining and purifying agent in the manufacture of other 
metals, such as iron, steel, and occasionally brass. It is, 
however, not at all improbable that this will prove to be 
one of the most important outlets for aluminium ; for its 
action on molten iron or steel much resembles that of 
silicon, with the double advantage of not introducing any 
objectionable foreign body into the finished metal, and of 
being an even more energetic remover of oxygen. But as 
the “ affinity” existing between aluminium and oxygen at 
high temperatures is intimately connected with its 
electro-positive nature, it is clear that this property of the 
metal becomes useful or otherwise simply according to the 
way in which it is going to be employed. 

By adding from 2 1b. to 51b. of aluminium to the ton 
of cast or wrought iron, the cast metal is made greyer, 
and therefore softer, owing to the conversion of its com- 
bined carbon into graphite, the oxygen present in the 
iron in the state of combination and solution is seized 
upon by the aluminium, while the resulting “slag,” 
which consists mainly of alumina, being of unusually low 
specific gravity, rises rapidly and completely to the 
surface and leaves the metal in a far purer and better 
condition than before. The consequence is that the iron 
becomes more fluid in the ladle, so that it may be success- 
fully poured into moulds of small section without any 
tendency on the part of the metal to chill at the edges or 
thinner parts. The formation of waster castings due to 
the presence of blowholes is also almost entirely avoided, 
and the castings themselves are produced in a form in 
which they are far more amenable to any subsequent 
manipulation. These phenomena have given rise to the 
belief that a mere trace of aluminium reduces the actual 
melting point of cast iron or steel very materially; but 
the idea is perfectly incorrect, for Le Chatelier has 
shown that the addition of 5 per cent. only lowers it in 
the case of mild steel by about 25 deg. Cent., and as a 
matter of fact the increase in fluidity is simply caused by 
the removal of impurities from the iron. The proportion 
of aluminium to be added to cast or wrought iron or steel 
varies between or beyond the limits mentioned above 
according to whether it is desired that any appreciable 
quantity shall remain in the finished metal or not; and 
for the sake of convenience it is often found preferable 
to employ it in the shape of ferro-aluminium—an alloy of 
10 per cent, of aluminium and 90 per cent. of iron. The 
effect of a small proportion of aluminium upon steel with 
medium carbon is also to increase its tenacity slightly, 
with a tendency to impair its ductility. In the manufac- 
ture of ordinary brass aluminium may advisedly be used 
in the same proportions and for similar purposes; but it 
is more usual to add it in larger quantities with the in- 
tention of producing one of the alloys known as 
‘“‘aluminium brass.” 

So much for the purely metallurgical value of 
aluminium and the advantages accruing from its 
ready oxidisability at elevated temperatures; it now 
becomes necessary to consider the metal in the light 
of an alloy-producer, and as a distinct material. After 
the stress that has been laid on this one par- 
ticular characteristic of aluminium, the objection will 
probably be urged that the metal is thereby proved a far 
too unstable substance to merit general employment ; 
but the contention cannot be seriously maintained, for, 
except as regards its behaviour with hydrochloric acid and 
the caustic alkalis, aluminium closely approaches the 
“noble” metals in its non-corrosive properties, and its 
power of withstanding ordinary atmospheric conditions. 
Nevertheless a sharp distinction must unfortunately be 
drawn between the real and the ideal metal ; for the body 
represented by the symbol Al is no oftener met with out- 
side the chemical laboratory than is the true element Fe. 
Another matter which is very apt to be forgotten is that 
aluminium is a very “‘ young” metal, and has only been 
manufactured by the present process and in a state at all 
approaching purity for a very few years; so that most of 
the observations made in the sodium days regarding its 
peculiarities, and more especially its frequent failures, 
are quite out of date and devoid of significance already. 

The impurities that have been found in commercial 
aluminium form a list of alarming length, and include 
sodium, iron, silicon, carbon, nitrogen, sulphur, phos- 
phorus, antimony, lead, copper, chromium, and titanium. 
It may be safely said that only the first five of these have 
to be reckoned with, and that they are here arranged 
approximately in order of decreasing importance. 
Nitrogen, and more especially carbon, nearly always 
exist in ordinary aluminium ; the latter in amounts up to 
0°5 percent. Both reduce the ultimate strength, elastic 
limit, and elongation, particularly in cast specimens. 
Silicon is usually present in two forms, combined and 
“* graphitoidal,” after the fashion of carbon in iron; and 
it behaves, according to Richards, in a closely analogous 
manner, except that chilling the metal does not change 
one kind into the other. A small proportion of silicon 
lessens the power of aluminium to resist corrosion, but 
does not affect its malleability unless it reaches 
one or two per cent., when the fibrous texture of the 
pure metal gradually alters to a crystalline one, and it 
becomes sensibly harder. Provided the iron keeps below 
1 per cent., even 8 per cent. of silicon need not prevent 
aluminium from being used for castings ; but according to 
Minet, if the iron rises above this limit the metal becomes 


* Allowing for the metals of the alkalis and alkaline earths. 











worthless. Iron acts in a very similar way, making the 
metal grey in colour, hard, brittle, and crystalline. It 
also, like the silicon, raises the melting point of alumin- 
ium, and greatly hinders the molten metal from becom- 
ing perfectly fluid. Returning for a moment to the 
ambiguous property of aluminium, its electro-positive 
nature, it will be seen that the harmful action of these 
impurities is greatly accentuated thereby. They are all 
so strongly negative to aluminium itself that on the least 
opportunity a far more powerful current is set up than 
would be the case were they lodged in any other metal ; 
and as a consequence, if any one of them be present in 
sufficient amount the aluminium is disintegrated or 
dissolved with almost unparalleled rapidity. Sodium, 
however, is still more positive than aluminium, and there- 
fore it is attacked first ; but it is doubtful whether there 
is much practical advantage as regards permanence 
between a commercial metal whose impurities first suffer 
corrosion, and one whose self is equally susceptible to 
attack. 

It will perhaps be more convenient to make a slight 
digression here in order to complete all reference to this 
subject. When “ pure” aluminium is to be employed in 
situations where it will be exposed to moisture, &c., the 
voltaic position of the metal demands that it be not 
brought into mechanical contact with any other metal 
whenever this can be avoided; so that articles which 
cannot be constructed entirely out of one piece by cast- 
ing, stamping, or spinning, should have their several 
parts joined together by bending and turning over, or by 
the use of aluminium, rather than copper or iron, rivets. 
Methods of autogenous soldering and welding by pressure 
at moderately elevated temperatures are also available ; 
but soldering as understood by the tinsmith is at the best 
a highly unsatisfactory business. An enormous number of 
solders have been suggested or placed on the market at 
different times, most of them proprietary articles con- 
sisting of alloys of aluminium with tin, copper, zinc, 
silver, lead, cadmium, nickel, or even chromium, as well 
as several “secret” ones; some of which undoubtedly 
work far better than others, and are almost as efficient as 
can be expected in the present case. It must be clearly 
understood that aluminium is so far removed in its voltaic 
position from all the metals which yield convenient and 
fusible alloys that to expect to be able to solder it with- 
out at the same time setting up a powerful primary 
battery in which the alaminium is the soluble element, 
and by which the joint will be rapidly destroyed, is almost 
completely without hope. 

It cannot be necessary to enlarge on the fatal influence 
of sodium on aluminium. It is said to be often irregu- 
larly disseminated throughout the mass of metal, and, 
therefore, comparatively large amounts may occur in one 
spot; it is oxidised almost as quickly by damp air as by 
water itself; and the product of the reaction—caustic 
soda—is one of the most powerful solvents of aluminium. 
Indeed, the regular impurities of commercial aluminium 
may be divided into two classes, according to their harm- 
fulness: sodium in the first, and all the others in the 
second. In the early days of the electrolytic process, 
Moissan states that the sodium present occasionally rose 
to 0°4 per cent., and that at the present time it varies 
from 0-1 per cent. to 0°4 per cent. But the information 
published on this point is not entirely satisfactory ; for 
on studying the numerous analyses quoted or made by 
Richards, Handy, Moissan, and Jean, it will be dis- 
covered that the French figures are always higher than 
the American, and this by an amount which either casts 
much doubt on the accuracy of the analytical methods, 
or reflects considerable discredit on the way in which 
aluminium is being manufactured in the continental 
works. To avoid this latter conclusion, the only alter- 
natives are to assume that either French bauxite is not 
capable of efficient purification, or that the Héroult 
process is radically defective—-propositions that may not 
be accepted without some evidence in their favour. One 
cannot help feeling that the chief cause of this dis- 
crepancy must rest in the laboratories, partly because 
the analysis is by no means an easy one, and partly 
because there is no possible excuse for European alumi- 
nium containing between four and five times as much 
sodium as that prepared by asimilar method on the other 
side of the Atlantic. The matter is manifestly of suffi- 
cient importance to warrant the presentation of the fol- 
lowing partial analyses of different qualities of metal as 
carried out by Handy, of the Pittsburgh company, and by 
F. Jean in France, these being among the latest results 
that have been made public :— 


Analysis of Commercial Aluminium. 


— Al. Na. Fe. Si. C. 
——— Percent. Percent. Per cent. Percent. Percent, 
Handy ... ee... Ge . 3. eae 
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So long as the present method of reduction remains in 
general employment, sodium may be introduced into the 
finished aluminium from two sources: The electrolysis 
of alumina contaminated with caustic soda, or the 
decomposition of the solvent cryolite owing to sudden 
rises in the electromotive force of the current, as has 
already been hinted. The former is, without doubt, the 
more prolific, and probably the harder to avoid, for the 
final stage in the preparation of pure alumina is always 
the decomposition of its solution in a caustic alkali and 
the washing of the precipitate in water ; while the removal 
of the last traces of soda is a notoriously difficult opera- 
tion even in the laboratory when only a few grammes are 
under treatment, and when the time consumed and the 
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volume of wash-water wasted are of quite inferior import- | 
ance. Assuming that the French figures for the sodium | cena 
are reliable, it is absolutely certain that they are far too| Tus Blackwall Tunnel under the Thames will be opened 
high to allow aluminium to make any commercial head- | to-morrow with much pomp and circumstance of state. 
way; by some device or other they must be brought | Nearly a year and a-half ago we published a complete des- 
down to the American level. It does not fall within the | cription of this tunnel, illustrated by drawings prepared 
scope of the present articles to consider how this may be | by our special artist. The impression in which they 
effected ; but the duty of every manufacturer stands | appeared has been long out of print, and we feel assured 
clearly defined, to spare no trouble or expense in remov- | that many of our readers will be glad to see these 


THE BLACKWALL TUNNEL. 


ing from his metal the one impurity that must cause the | 


rapid destruction of all the objects made therefrom, and 
that will speedily bring the various claims put forward on 
behalf of el 
and ridicule. 


Probably the foregoing remarks will be stigmatised by | 
ers as gross exaggeration; but the criticism 
could be easily answered. Still, in a review of this | 


some fr 


character, it is surely wise to state the case in its worst 
aspect consistent with truth ; for it is better that peop'e 
should be over-cautious in taking up the use of aluminium, 











minium as an industrial metal into contempt | 


engravings reproduced in the present issue. Nothing in 
the way of illustration could give a better idea of the 
nature of the work carried out by Sir Weetman Pearson, 
the contractor. Before proceeding with our description, 
however, it will not be out of place to refer to the first 
tunnel ever driven with a shield, namely, the Thames 
Tunnel, originally intended for, and long used as a 
carriage way, but now for some years used to connect 
the systems of the Great Eastern, South-Eastern, Metro- 
politan, and London and Brighton Railways. 

The Thames Tunnel as devised and carried out by 
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| sufficient pressure of air can be maintained to keep the 
water back; but Brunel had to rely on his shield, and oy 

| the tightness of the strata through which he passed, 
Those of our readers who wish to follow in detail the 
description of Brunel’s work will find all they want in 
‘* Weale’s Quarterly Papers on Engineering.” 

There is a broad distinction to be drawn between 
Brunel’s method of working his shield and that employed 
in the Blackwall Tunnel.  Brunel’s shield consisted 
essentially of a wall, the face of which was cut up into 
squares, which were advanced one at a time. Let the 
reader suppose that the face of the tunnel consists of 
dry brick wall, and that a workman takes out one brick, 
scratches out the earth behind it and replaces the brick, 
which will now be, say, 3in. further on than its fellows, 
Then he withdraws another brick, scratches out the soil 
and replaces the brick. In this way when he has gone 
over all the bricks the tunnel will be found to have ad. 

| vanced 8in. Brunel’s shield consisted of thirty-six cells, 
each of which could be advanced without the others, 
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than that they should attempt impossibilities, and so be 
led to cast it aside as worthless. On the other hand, 
great progress has most certainly been made during the 
past few years towards the production of a sufficiently 

ure metal, for 99 per cent. aluminium has only been 

nown since 1889; and though the goal is not yet in 
view, most of the periodical outcries about the failure of 
the metal would, if thoroughly investigated, prove to be 
due to the use of aluminium dating either from the 
sodium days, or from such early times during the reign 
of the electrolytic processes that the samples should 
more properly be regarded as part of an experimental 
batch. At the present day, if due care be taken to select 
only the best varieties of the metal, or in case of doubt 
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TUNNEL 


to have it subjected to a careful analysis before use, there 
need be little or no fear of unpleasant consequences 
whenever, after suitable manipulation, it is employed for 
purposes to which it is really adapted. 

The illustration of a bed-plate for engine and dynamo 
made by W. Mills and Co., of Sunderland, and exhibited 
by them at the Yachting and Fisheries Exhibition, which 
will be found on page 509, gives a good idea of the way in 
which aluminium lends itself to practical work, and shows 
with what facility suitable alloys may be cast in even 
complicated moulds. The exhibit of Messrs. Mills and 
Co. at the Imperial Institute is a more satisfactory 
answer to any doubts about the useful application of 
aluminium alloys to commercial purposes than any words 
we could pen. 








At a meeting of the directors of the Caledonian Rail- 
way Company on Tuesday, Mr. Bolton resigned the position of 
chairman, owing to the state of his health. Mr. J. C. Bunted was 
appointed as his successor, 
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LONGITUDINAL SECTION OF BLACKWALL TUNNEL 


Isambard Kingdom Brunel, unites Wapping and Rother- 
hithe. It was commenced in 1826 on the Rother- 
hithe side of the river, and was driven from the one end 
only. It is essentially different from Mr. Binnie’s tunnel 
in important respects, and was carried out under diffi- 
culties unknown to modern engineers. A rectangular 
excavation was made under the bed of the river, and 
filled in with brickwork. The external dimensions of this 
brickwork are :—Height, 22ft. 3in.; width, 37ft. 6in.; the 
total length is about 1200ft. In the brickwork are con- 
structed two arched tunnels, each 17ft. high and 14ft. 
wide. The upper portion is semicircular, and the sides 
and invert segmental. The tunnels are principally built 
in half-brick rings, the thickness at the crown being 











Shewing Portion of Compleled Tunnel 


2ft. 6in.; the invert, which is laid on 3in. elm planks, 
being the same. The intermediate wall between the 
two tunnels is pierced by numerous arches. For 
some reason the tunnel never was much used. One 
side accommodated all the traffic, and the other side 
was let out as dismal shops to the most depressed shop- 
keepers the mind can imagine. The principal function 
of the tunnel for many years was that of a “sight” 
patronised by country cousins. And yet it was not only 


a splendid bit of civil engineering work, but the progenitor | 


of a great number of subaqueous tunnels. It must not 
be forgotten that Brunel did not work with compressed 
air. He did use engines for sending air for ventilation 
into the tunnel, and it is said that these were the first 
diagonal engines ever made. But compressed air and air 
locks were still in the future, and consequently much 
more depended on the efficiency of his shield than depends 
on shields now. In the present day, provided the river 
bed is tolerably firm and the head of water sufficient, 
it is always possible to work in the dry, because a 


screw jacks being employed for the purpose. The shield 
used in the Blackwall Tunnel, invented and patented by 
the late Mr. Greathead, is advanced in one piece by 
hydraulic rams. The best idea of its principle of 
action will be formed if our readers will bear in mind 
the method adopted in sinking vertical shafts. A 
cast iron ring called a curb 
has a sharp lower edge 
with the bevel inside. On 
the top of this curb is built 
up the brickwork, or the 
cast iron tubbing of the shaft. 
Men root out the clay, sand, 
ring, which continues to sink 
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| under the superincumbent weight as the excavation pro- 
| ceeds. Mr. Greathead’s shield is this ring turned on its 
side and driven forward horizontally by hydraulic rams. 
And the open leading end is filled in by a structure or 
bulkhead, through apertures in which the soil in advance 
of the shield can be withdrawn by the workmen, water 
being kept back by compressed air. The difference 
between this system and Brunel’s is in effect radical, but, 
all the satae, a shield is a shield, and to Brunel must be 
awarded the credit of first using one in tunnel work. 

We do not think it is necessary to reproduce here the 
historical notes which we have already published con- 
cerning the Blackwall Tunnel. Those of our readers who 

reserve their volumes will find them in THz ENGINEER 
or December 27th, 1895. We shall confine ourselves 
here to giving such a description of the tunnel as will 
suffice to make the method of its construction clear. 

In December, 1890, Mr. A. R. Binnie, the engineer-in- 
chief to the Council, after consultation with Sir Benjamin 





Baker and Mr. J. H. Greathead, reported that a tunnel of 
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THE TUNNEL UNDER THE THAMES AT BLACKWALL 


MR. A, R, BINNIE, M. INST. C.E,, ENGINEER 


VIEW IN TUNNEL 


27ft. external diameter was the best size to adopt, and 
that the bottom of the tunnel should be at such a level 
that the maximum air pressure necessary for its con- 
struction should not exceed 351b. per square inch above 
the atmospheric pressure. The contract drawings were 
then got out under Mr. Binnie’s directions, in consulta- 
tion with Sir Benjamin Baker and Mr. J. H. Greathead, 
for a tunnel of this diameter, and tenders invited for its 
construction. The tender of Messrs. Pearson and Son, 
amounting to £871,000, was accepted, and the work 
was commenced carly in 1832; Mr. D. Hay and Mr. 
FitzMaurice were appointed by the Council as resident 
engineers on the work under Mr. A. R. Binnie, and Mr. 
E. W. Moir took charge of the works on behalf of the 
contractors. 

The Blackwall Tunnel is much larger than any tunnel 
yet constructed by the methods adopted. The outside 
diameter of the St. Clair Tunnel, which is the largest one 
at present, is 21ft., while that at Blackwall is 27ft. in 
external diameter. The following are some of the lead- 
ing dimensions:—Length from entrance to entrance, 
6200ft. This total tength is divided as follows :— 

Open approaches flanked by retaining walls... 1735ft. 
Cut and cover portion, built of brick and 


concrete ... ... ... a eee 
Cast iron lined portion... ... ... ... ... ... 80838. 
The width of roadwayis ... ... ... .. ... 16ft. 
And the width of each footpath... ... ... ... 3%t 


The headway at the centre of the roadway is 17ft. 6in. 
The tunnel is level under the river, and the gradient on 
the north side is 1 in 34, and on the south side 1 in 36. 

_ There are four vertical shafts, two on each side of the 
river. The depths of these shafts below ground level 
are :—No. 1 shaft, 75ft.; No. 2 shaft, 98ft.; No. 3 shaft, 
98ft.; No. 4 shaft, 76ft. Each shaft is a wrought iron 
caisson of 58ft. external diameter at the bottom, and 48ft. 
internal diameter throughout, and lined inside with brick- 
work. The batter of the outside is only that due to the 
lap of the plates, each strake being vertical, and is 
equivalent to an average batter of 1 in 100. Each 
caisson consists of two skins varying in thickness from 
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jin. to ,5;in., about 5ft. apart, and braced together; the 
space between being filled with concrete. Two circular 
holes, 29ft. 4in. in diameter, were left in each caisson to 
give way for the tunnel through the shaft, and these holes 
were temporarily plugged with iron face plates carried on 
horizontal and vertical girders, while the caisson was being 
sunk. About 8ft. from the bottom the inner skin is bent 
outwards to meet the outer skin at the bottom to form a 


cutting edge, which is strengthened by heavy diaphragms, | 


and a circular steel belt lin. thick. Provision was made 
for fixing an air-tight floor in each caisson above the 
tunnel level, so that air pressure could be used in sinking 
it if recessary, and also to allow of the tunnel being con- 
structed under compressed air while entering the shaft. 
After the caisson had been sunk to its full depth, con- 
crete was filled into the bottom up to the level of the 
invert of the tunnel, a depth of about 13ft., but previous 
to this a water-tight wrought iron floor was fixed below 


the concrete to prevent any water finding its way between | 
the side of the caisson and the concrete, or through the | 


latter. No. 4 caisson—see page 504—which was the first 
one sunk, was got down without much difficulty, but a 
great deal of trouble was, however, experienced with 
No. 3. When it had been sunk 80ft. it came to a bed of 
quicksand 8ft. deep, which was got through with the 
greatest difficulty, and at one time it was thought that 
compressed air would have to be adopted. Eventually, 
by loading it with 1500 tons of iron and bricks, which, 
with the weight of the caisson itself and the concrete 
between the skins, made a total weight of nearly 5000 
tons, and by the aid of large pumping power, it was sunk 
to its final level, and was only Yin. out of level, although 
during process of sinking it had been as much as 14bin. 
Both No. 8 and 4 caissons were sunk by excavating the 
stuff by manual labour and filling into skips. No. 2 
caisson was sunk by excavating by means of a grab 
from inside the caisson through the water, and 
weighting the caisson. No. 1 was sunk in a similar 
way till near its final depth, when, having got through 
the loose ballast, the water was pumped out, and the 
remainder of the sinking done in the dry} 


AT BACK OF SHIELD, SHOWING HYDRAULIC MACHINERY 


The shield by means of which the cast iron lined 
| portion of the tunnel has been constructed, is 
shown above and on pages 506, 507, and 514. It 
is 19f. 6in. long over all. The outside shell consists of 
four jin. steel plates. There are two vertical plate 
diaphragms at right angles to the axis of the shield, and 
dividing it intotwo parts. These diaphragms being made 
air-tight, a greater air pressure can be maintained at the 
working face in front of the shield than in the back por- 
tion of the tunnel. The space between the two diaphragms 
forms air locks for going from one pressure to the other, 
and the diaphragms are provided with rubber-faced doors 
foringressand egress. The material shoots passing through 
the diaphragm space are also provided with doors at each 
end, and act as air locks. 

The portion of the shield at back of the first diaphragm, 
known as the * tail” of the shield, consists simply of the 
outer shell before referred to; but forward of this 
diaphragm there is also an inner skin, connected stiffly to 
the outer skin by circular girders and in other ways, and 
a joining together at the cutting edge—shown in detail 

elow. 
| The working face is divided up by three horizontal and 
three vertical stiffening plate diaphragms in the line of the 
axis of the shield, into four floors and twelve working com- 
partments—as shown on pages 504, 507 and 514. At 6f6.7in. 
back from the cutting edge there is a vertical iron screen, 
coming down from the roof of each compartment, and 
behind this screen, between it and the air-lock diaphragm, 
is what may be called a safety chamber. Should there be 
a sudden rush of material and water—owing to the com- 
pressed air suddenly blowing out, or from other causes— 
the men could retreat behind this screen, and as its lower 
edge was some distance below the top of the compartment, 
they were enabled to stand there with their heads above 
water. Horizontal iron poling boards or shutters, running 
in guides at each side, and shoved forward by means of 
screws, were used when in ballast, but when in hard clay 
the face was open. Around the circumference of 
the back of the shield were arranged twenty - eight 
hydraulic rams, which shoved forward the shield by press- 
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ing against the cast iron lining already erected. Each | up, and the dock was connected with the caisson by 
ram was Sin. in diameter, and with a water pressure of | temporarily taking away a portion of the side of the latter. 


two tons to the inch exerted a pressure of about 100 tons, 
making no allowance for the friction in the jack, 
which gave, therefore, a pressure of 2800 tons on the 
back of the shield; a total pressure of 4000 tons has, 
however, been required at times. These rams also 


guided the shield. If it was required to be driven a little bit 
to one side the rams on that side were shut off and those 
on the other side turned on, and similarly in guiding it for 
Some difficulty was occasionally encountered in 


level. 


Both were then filled with water, and the shield was 
| floated into the caisson, and then lowered to the bottom 
| by pumping out the water. Each ring of cast iron lining 
| is 2ft. 6in. long, and consists of fourteen segments and a 

key; each segment, as stated above, weighs one ton, and 

the metal is 2in. thick. The flanges are 12in. deep, and 
vary in thickness from 3in. to 2in. All joints are planed, 
both circumferential and longitudinal. A recess 2in. 
deep is left on the inside of each joint, to allow of caulk- 
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SAFETY DIAPHRAGM IN 


steering it in this way, as if a large number of rams were 
shut off there might not be sufficient rams on to shove the 
shield forward ; but the lining is not more than 2in. out 
of straight, and that only at one point. 

When the shield had been shoved forward to allow the 
erection of one ring of the cast iron lining, the tail of the 
shield still lapped on to and outside the previous ring 
erected, and the new ring was then erected also inside 
the tail of the shield. At the back of the shield were 
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UPPER PART OF TUNNEL 


ing with rust cement. As before stated, the tail of the 

shield lapped outside the rings, so that when it was 
| shoved forward it left a space of about 4in. at the back of 
| the rings. This space is filled with grout, driven in 
| through a screwed hole, left in each segment for the 
| purpose, by high-pressure air, used in one of Greathead’s 
| patent grouting apparatus. This made everything at the 
| back of the rings absolutely solid. Only one shield had 
| been used all through. Driving was commenced at No. 4 
| shaft, and continued through No. 3 shaft across the river 
| into No. 2 shaft. 
| When driving was first started from No. 4 caisson the 
| face for about 2ft. deep at top consisted of ballast 
| which had already been drained, to a certain 
| extent, by the pumping in the “cut and cover” 

portion of the work. At the bottom there was 


was decided to drive a bottom timbered heading in 
front of the shield, and to put in a concrete foundation 
the same mould as the shield, which the latter would run 
on. This heading was kept about 50it. in front of the 
shield, so as to give the concrete time to set. The excg. 
vation in the three upper floors of the shield was carrieq 
out without timbering. At this point there was about 2ft, 
of sand in the bottom. The tunnel was then carried on 
in this way, as much as 5ft. of completed tunnel bein 
often constructed in the twenty-four hours. The depth 
of the sand in the bottom of the shield was gradually in. 
creasing as the tunnel was driven down grade, and a 
considerable amount of water was coming through it, 
The tunnel was now approaching No. 3 shaft, and it wag 
seen that there was a connection between the water in 
the shaft and that in the tunnel, the water in the latter 
being reduced when “blows” of water and sand took 

lace under the cutting edge of the caisson which wag 

ing sunk to form the shaft. On December 16th, 1893, 
191 rings, equivalent to a length of 477 lineal feet, had 
been erected, and the sand was now up to the centre of 
the shield. For a few days before this date the water in 
the bottom heading had been very troublesome, and on 
this day there was a large rush of water and sand into 
the heading, and in twenty-four hours it was full of sand} 
The back of the shield was at once timbered up, and the 
water rose in the tunnel to a height of 15ft. at the back 
of the shield. The position was now as follows :—The 
shield was being driven towards No. 3 caisson, and the 
cutting edge was only 67ft. from the side of the caisson, 
and the face of the heading in front of the shield was 
only 37ft. from the side of the caisson. The caisson 
itself was in process of sinking, and its cutting edge was 
still 4ft. above the bottom of the tunnel heading. It 
was considered, therefore, that it would be dangerous to 
construct the tunnel any closer to the shaft until the 
latter was sunk to its full depth, as the sinking of the 
shaft might cause sand to be drawn from under the cast 
iron rings of the tunnel. Under these circumstances sll 
work at the tunnel was suspended. The constructicn 
of a concrete bulkhead across the tunnel with air- 
locks in it was commenced, so that the remainder of the 
tunnel might be continued under air pressure. No. 3 
caisson was sunk to its full depth on March 14th, and on 
March 23rd the tunnel was put under compressed air. 
After this there was no trouble with water. The old 
heading was immediately cleared of sand, and the 
timbering was found very little injured. The heading 
was then continued into No. 3 shaft, and the concrete 
foundation for the shield put in, and the latter reached 
the shaft early in May, 1893. 


After compressed air was used, no difficulty was 
found in carrying on the work quickly and satisfac- 
torily, the only trouble experienced being in making 
a good joint between the tunnel lining and the shaft, 
as the ground here was much broken owing to sinking 
the caisson, and the compressed air blew out quickly; 
but it was accomplished after a week’s work. During 
the time compressed air was in use the greatest pressure 
necessary was 22 lb. tothe square inch, and no attempt 
was made to use a higher pressure in front of the shield 
than in the tunnel. e repairing of the shield in No. 3 





shaft was then commenced. All the bent portions of the 





| about 1ft. of sand, and the remainder of the 








| face was hard clay. It was therefore settled to 
| go some distance without using air pressure. 
| As it was known the tunnel would run out of 
the ballast in a short distance, it was decided 
| to drive a small top heading in front of the 
| shield, instead of fixing up tbe iron shutters 
| already referred to, and the work was done very 
| well in this way, no other timber being used. 
The first permanent ring of tunnel was put in 





on June 9th, 1893. As the shield was runnin 
| down a gradient of 1 in 36, and beds of clay an 
| sand were nearly horizontal, the ballast in the 
| top gradually disappeared, and the depth of 
sand in the bottom increased. Even after there 
was some clay between the top of the shield 











and the ballast there was a good deal of diffi- 











culty experienced in dealing with the latter, as 
the movement forward of the shield seemed to 
break the thin crown of clay, and great quantities 
of water found their way into the tunnel between 
| the tail of the shield and the cast iron lining. 
It was not, however, anything in excess of what 














could be dealt with by the pumps. 


By the first week in August, 1892, two months ‘“¥ 
| after driving had been started, fifty rings hed | ~ 
| been erected, being equivalent to a length of 4), 
| 125ft. At this point a slight deformation of 
t 

t 

‘ 










| the cutting edge of the shield was noticed at 
| the left-hand side in the bottom chamber. It 
| was probably caused by driving the shield for- 
ward against a piece of rock bedded in the clay, 
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| found at the base of the clay. It was, however, 
| not serious, and driving was continued, care 
| being taken to clear out the excavation to the 

full diameter of the shield at the bent edge. By the, 
| middle of September, seventy-seven rings, being equiva. | 
lent to a length of 192 lineal feet, had been erected, and | 
| at this date the buckling of the cutting edge of the shield | 
| was much increased, the edge being bent in one place | 


STEEL CASTINGS FORMING CUTTING EDGE OF SHIELD 


shell and inner skin were cut away and replaced by 
steel castings, shown above, and the shield further 
stiffened and strengthened in various ways, the total cost 
of this misadventure approaching £10,000. 

Driving was then started from the north side of No. 3 


fixed two hydraulic erectors, which took up each segment | 2ft. inward from its correct position, in spite of the | shaft across the river, and compressed air was used all 


of the cast iron rings and put it into place, and held it 
there until bolted to the adjacent rings. Each segment 
weighed about one ton. The shield was erected on top, 
and had to be got down to the bottom of No. 4 caisson, 
to start the tunnel from there. Its total weight was 
about 230 tons. A tank or dock was cut out in the 
ground on top, sufficiently deep to float the shield, and it 


| enormous strength, as shown by the engravings on S 
| 505, 507, and 514. This Scutiaien ae no oa 
| caused by not clearing out the material completely in 
| front of the cutting edge. It was almost impossible to 
| repair the shield where it was, and it was there- 
| fore considered better to continue on to the next 
| shaft. As it was difficult to drive the shield pro- 


through this portion of the work. Very little difficulty 
was met with at first, as there was a layer of clay 
between the top of the tunnel and the bed of the river 
for about two-thirds of the way across After the clay 
died out there was nothing but ballast, and for 350ft. 
the depth of ballast between the top of tunnel and 
bed of river did not exceed [10ft., and at one point there 


was built in this. When finished its ends were timbered | perly with the bottom cutting edge so much bent, it| was only a depth of 6ft. A bed of clay, 150ft. wide, 
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LONGITUDINAL SECTION OF TUNNEL, WITH SHIELD WORKING IN CLAY 
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and about 10ft. deep, was tipped on to the bed of the river | This is a comparatively high air pressure, and is about | the maximum between 3ft. and 4ft. for the same time 
from the point where the natural clay died out to the | the maximum which men can work in continuously for The view given on page 514 shows the back of the 
: great shield with its hydraulic 


other side of the river, to prevent the air blowing out | | any length of time ; the average pressure was, however, 
of the tunnel, and so that in case the air did blow out | below this, as the range of tide is about 20ft. Much - machinery, particularly the hy- 
suddenly the clay might fall in and choke the blow. This higher pressures have been used on some works in | = draulic segment lifting machines. 


actually happened on several occasions, and a large | America ; in one case a pressure of 48 lb. being used, and | These machines are shown in 
detail on page 506. Its design 


quantity of the clay which had been dropped on the river the men working only in shifts of two hours. 

ed from hoppers was excavated in the tunnel. The While constructing the portion of the tunnel under the ; = can be gathered sufliciently from 
depth from high-water level to the bottom of the tunnel river which was in clay, the average progress was about : these, so that it may be under- 
here ig 80ft., which is equivalent to an air pressure of | 7ft. 6in. per day of twenty-four hours, but on occasions a Sd stood that the plunger with the 
about 35 lb. per square inch, but it was never found | length of 12ft. 6in. has been constructed in this time. a! claw at its lower end is made to 
necessary to use more than 28 ‘lb. in the tunnel, although | W hen in ballast this rate was much reduced, the average —~_ lift the segment, and then by 
95 lb. was used in getting in the bottom of No. 2 shaft. being a little under 2ft. per day of twenty- four hours, and | Plan of Erectors. means of the cog-wheel and 
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rack shown, to move in one direction to place the 
segments and hold them up as shown on page 505. 

The view on page 514 shows the shield coming into 
No. 2 shaft. The different compartments into which the 
working face is divided are clearly shown, and the iron 
shutters are seen closing the face in the three upper floors. 
The working of these shutters and the general arrange- 
ment of the compartments are shown in the lower sketch 
on this page. 

The view on the top of page 505 shows the back of the 
shield with the erectors putting two cast iron segments 
in place. A portion of the completed tunnel is seen in 
perspective. The hydraulic rams at the back of the 
shield and the spoil shoots and locks are also shown. 

The longitudinal section on page 507 shows the shield 
when working at a clay face. A travelling stage which is 
carried along with the shield is shown at the back. On to 
this stage the excavation from the upper floors is received 
and then shovelled through holes in the stage floors into 
wagons. This stage also carries the grouting pans, c. 

The transverse section on page 507 shows the tunnel in 
the naturally-deposited material of the bed of the river, 
and the specially-deposited bed of clay which the con- 
tractors had to put in position when under the shallowest 
part of the bed to keep the river out. This section is 
about half way across the river, and nearer the Middlesex 
side the tunnel was completely in ballast. 

The other view on page 507 shows the vertical and 
horizontal girders supporting face-plates of plug while 
sinking the caisson. This plug is, of course, completely 
removed when the shield is ready to leave the caisson. 

The view on page 506 shows a safety diaphragm built 
across the upper half of the tunnel. Thisis made of iron 
plates stiffened by timber beams, and is air-tight. If there 
should happen to be a sudden rush of water into the 
tunnel, this space at the back of the diaphragm forms a 
safety chamber, as the water can only rise here and there 
by compressing the air which is shut in there, and this, of 
course, stops as soon as the pressure of the air is equal to 
that due to the head of water. There is an air lock in 
this screen, so that men can get behind the screen 
hould the water in front of it have risen up to its 
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Te business on the second day of the meeting | that no doubt great saving might 
commenced with Mr. Jeremiah Head’s paper on ‘The | machines, although he did not quite see how the 


Charging of Open - hearth Furnaces by Machinery.” 
This, after giving figures relating to the time required 
for charging a 40-ton open-hearth furnace by hand, which 
amounts to 3$ hours out of the 15} hours total duration 
of the heat, proceeded to describe the Wellman charging 
machine used at the works of the Otis Steel Company, of 
Cleveland, Ohio. In its original form, 
1887, this consisted of a travelling platform suspen 


the furnace, which carried the charging bar, a projecting 


| rod, whose end could be keyed into a socket on the | firss hand, who was the most hi 


| boxes or scoops filled with the materials of the charge, 


introduced in | 
ded | 
from an overhead railway running parallel to the face of | some hands for tapping and 


Mr. G. Ainsworth, although he considered that the 
saving of time might be over-estimated, as melting went 
| on to a certain extent during the charging period, thought 
be effected by such 
- ; : proper 
disposal of the materials so as to prevent excessive wear and 
tear of the furnace could be effected. Of course, no such 
machine as that before them would be necessary if they 
could use the much simpler one, a ladle of fluid metal’: 
but unfortunately it had not as yet come to that state, ° 

Mr. Paul thought that the results obtained with the 
machine in America would remove any apprehension ag 
to mechanical difficulties. In spite of the machines 
fettling purposes would be 
required about the furnaces; but he thought that the 
ghly paid, might be 
better utilised. The points noticed by Mr. Ainsworth 


| 


pig iron, scrap, &c., in loads of about one ton each.|as to the proper arrangement of the charge in the 
| These are brought up in continuous succession from the | furnace were well worthy of consideration. 
| stock pile along a railway of 2ft. gauge, and as soon as | 
| one is attached to the bar it is lifted, pushed forward into | 


| the furnace, and emptied by turning it about the longi- 
tudinal axis of the bar, the withdrawal and return of the 
box to the empty line being effected by a reversal of the 
| forward motion. 
a series of hydraulic engines acting upon the rod either 
directly or by muitiplying tackle and rack and pinion 


Mr. E. James, from his own experience with electric 
cranes, considered that the difficulties were not so great 


/as assumed by Mr. Riley. He had had the notion of 
| designing a charging machine in which the materials 


These different motions are effected by | 


gear, the power water being conveyed by india-rubber | 


pipes. This machine is still in use, but certain incon- 
| veniences have been found in the use of water as the 
| driving agent, so that in the latest form, electric motors 
have been substituted, and greater stability is attained 


by the use of a carrier built of pillars and girders running | 


upon a railway on the ground. In other respects the 
motions are generally similar to those of the earlier 
machine, but an important improvement has been made 
in the locking arrangement of the bar and the scoop, 
which is now effected from the driver’s platform instead 
of requiring to be keyed up by an extra hand, as was 
formerly done. The motors employed are similar to 
| those used in American street cars, two of 25-horse 
power each for the main travelling motions, and a smaller 


Materials Charged and Yield, 





should be dropped into the furnace from a box with a 
sliding bottom, which would be less likely to damage the 
furnace bottom than tipping a ton of pig iron into it from 
some height. 

Mr. J. W. Spencer considered that we were quite ag 
bad in adopting ideas as Mr. Windsor Richards repre. 
sented us to be. There might also be considerable 
opposition from the men to the general use of these 
machines. 

Sir Edward Carbutt wished to emphasise the statement 
of Mr. Windsor Richards. He also thought that Mr, 
Head had not taken sufficient credit for the advantage 
due to saving of heat by having the furnace doors open 


| for an hour only instead of three and a-half hours, which, 
| he thought, would soon pay for a good deal of machinery, 


Mr. David Evans had been much impressed with the 
rapidity and ease with which the Wellman machine did 
its work in America, and he had therefore advised Mr, 


Actual | Time in furnace, 




















Primary furnace. Finishing furnace. — | Metal produced. ue 

Charge a a aa a ° = o So - | eB: eRe 

No. = Po Total, tons|*Ore, tons. Lime, tons — Ferro, tons! Ore, tons. Lime, tons) Bon ame, and shel, en — i... _~—-— a —--—— hk — 
ji tons. tons. | = tons. In tons. In p.c. In tons. Inpe. | a H.M. 
87,033 _ 12°0 12°0 1-700 0 *800 2 0°120 1300 0 °450 14°120} 14°077 | 0°310 | 14°384 — ~ 0264 1°87 4°15 | 2°35 
87,044 | — | 120 | 120 | 1-900 | 0-800 | 2-0{ | 2%, | bo-900 | 0-400 | 14-320 | 13-856) 0-495 | 14-351) — — | 0051 | 0-96 | 515 | 2-45 
87,052 | — 12°0 12°0 1°800 0 °750 2°0 0°120 1°150 0 480 14°120 | 13-782 | 0°345 14127 | -_ — 0-007 0°05 | 515 300 
87,072 — 12°0 12°0 1°800 0°800 _— 0°110 1°100 0 450 12°110 | 12°370 | 0495 12 °865 - _ 0°755 6°23 | 4°50 1°50 
87,102 | _ 12°0 12°0 1°700 0-800 1:0 0°060 , 0300 0 °450 13°060 | 12°366 | 0°385 | 12°751 0 °309 2°36 -- 5°00 2°15 
87,110 | — 12°0 12°0 1°700 0-800 — 0050 0-900 0 500 12-050} 11-121 0°680 | 11°801 | 0 °249 2°06 -- os 4°35 1°55 
87,125 1°0 11°0 12°0 1:700 0600 1°0 0-060 | 0-850 0 °550 13 060 | 12°479 | 0°695 | 137174 | — _ 0O‘1l4 0°87 4°50 2°15 
87,137 0°5 11°0 11°5 1°700 0°750 0°5 0°050 0 800 0 °480 12 050 11°101 0°730 11°831 | 0°219 1°81 - —- 4°50 2°10 
87,144 1°0 11°0 12-0 1°700 0°700 1°0 0-080 0-900 0-450 13°080 | 13°123 0-180 | 13 303 7 - 0223 1°70 1°45 2°55 
87,149 1°0 11°0 12°0 1700 0°770 0°5 07100 1-200 0°500 12°600 | 12°561 | 0°500 | 13-061 | _ 0 °461 3°66 1°45 2°30 
87,154 1:0 10°5 11°5 1°700 0 °800 0°5 0-050 0 ‘950 0-400 | 12-050 | 11°828 | 0°300 12-128 _- — | 0°078 0°65 4°50 1°50 
87,179 _ 10°53 10°5 1-200 0 *800 — | 0:060 0 °850 0 300 10 °560 | 9°797 0°75 10 °572 | _ _ | 0°012 0°ll 4°30 2°05 





+t Containing C. 3°8, Si. 1°0, 


lower edge. 
up a short distance behind the shield. 

Early in April, 1896, No. 1 shaft was reached, and after 
a slight delay caused by difficulties in constructing the 
bottom floor of the shaft, the shield was passed through 
and adjusted to the new line which it was necessary to 
follow in order to meet the “ cut-and-cover” portion at 
the railway. A good deal of difficulty was experienced in 
dealing with some of the remaining portion—about 800ft. 
in all—as the air escaped very rapidly through fissures 
which appeared in the soil. Two important ‘ blow-outs” 
occurred, but no serious damage resulted, as the pressure 
was never more than 741b. in this section. After the 
second ‘‘blow-out,” which took place under the rails of 
the Great Eastern Railway at 2} Ib. per square inch pres- 
sure, no further attempt was made to use compressed air, 
and the remaining 30ft. were worked through under 
normal conditions. The actual tunnelling was thus practi- 
cally completed last September, it having occupied in 
all nearly five years. 

The cast iron portion of the tunnel is lined with Port- | 
land cement concrete, and lined with white tiles to pre- | 
serve a uniform appearance with the ‘ cut-and-cover” | 
parts. Ample provision has been made for thorough | 
ventilation. The width of the roadway is 16ft., with a | 
3ft. to 5ft. din. footway on each side; the gradients of | 
the approaches are 1 in 34 and 1 in 36 on the north and 
south sides respectively. The level portion of the road- | 
way is made with asphalt, but for the two ramps granite 
setts are used. 

As the question of cost is naturally one of considerable 


| 


P. 1°6, Mn. 1°0 per cent. 


* Gellivara magnetite containing 65 per cent. of iron. 


One of these diaphragms was always put , one, 34-horse power, for twisting the bar about its axis; | Trubshaw to adopt it in his new works at Llanelly, where 


but as these are not all in use at once, about 25-horse ; he had sufficient room for it. 


power is the maximum effort required at a time. The 
driving current is continuous at about 220 to 250 volts. 
At the ordinary working speed, using one ton boxes, 
| the charging of a 40-ton furnace can be done in 
| 48 minutes, or allowing 12 minutes for contingencies, a 
total of one hour, as against 34 hours by hand charging, 
| giving a possible increase of 11 per cent. in the capacity 
of the plant, and about one-half of the labour may be 
dispensed with. 
, In America it is estimated that the cost of charging, in 
works with two furnaces of 20 to 30 tons each, has been 
reduced from 2s. 6d. to 1s. 3d. per ton by the substitution 
| of mechanical for hand charging. The machines are in 
use by the Otis Company, the Carnegie Steel Company 
| of Pittsburgh, the Illinois Steel Company at Chicago, and 
| the Cambria Company at Johnstown, Pennsylvania, and 
two of them have been ordered by the Llanelly Steel 
Company, and will probably be at work in the autumn of 
this year. 

The illustrations to the paper were supplemented by a 
working model, whose action was explained by Mr. A. P. 
Head, who also gave an account of a very ingenious 
electric brake applied to the rising and falling motor. 

The discussion on this paper was mainly in the direc- 
tion of approval of the machine, although it suffered 
from the circumstance that only a few of the members 
| present had seen it at work. Mr, James Riley considered 
that the earlier machines of Mr. Wellman required more 
| space than was usually available in works in this country, 





interest, we give the following figures from a paper on the | and he was also doubtful about the suitability of electrical 
‘‘ Blackwall Tunnel,” read before the Institution of Civil driving for this purpose. He thought, however, apart 
Engineers by Messrs. Hay and Fitzmaurice in April, | from objections to a few small points, that he should be 
1897 :—The cost of the completed work, as contracted | inclined to try the machine for very large furnaces. 

for by Messrs. 8. Pearson and Son, was £871,000, and, The next speakers, Mr. Lauder, of the Edgar Thompson 
although there were some alterations from the contract | Works, and Mr. W. R. Stirling, of the Illinois Steel 
quantities, the actual cost was below this amount. | Works, both being users of the machine, expressed their 
The contract price for heavy cast iron section was £126, | entire satisfaction with the results obtained. Mr. Stirling 
and that for the light iron section £105 per lineal foot; | was unable to give any comparison with hand work, as 
the internal lining and roadway not being included in | the Illinois Company’s furnaces were built to work with 
either case. The cost of the cut-and-cover portion, | machine charging from the beginning. 

ranging in depth between 34ft. and 42ft., was £59 per; Mr. Windsor Richards, who had seen the machine in 
lineal foot ; and for the portion ranging in depth between | use at the Homestead Works, considered that there 
42ft. and 65ft., £105 per lineal foot, the roadway not being | would be much less wear and tear in the furnace, 
included in either case. The cost of the open approaches especially in preventing cooling down of the roof, with 
of an average depth of 35ft. below the surface was £37 | machine charging. Referring to the increased output of 
per lineal foot, exclusive of the roadway. Mr. E. W. Moir, | almost every ironworks appliance obtained in America, 
the designer of the plant employed, is worthy of a large | he thought we should not be so slow in the future as we 
share of the merit attachingto the success of the enterprise. | bad been in the past in taking up improvements. 


Mr. Renshaw, as an electrical engineer, thought that, 


| as electric motors were perfectly satisfactory in collieries, 


where the working conditions were distinctly more un- 
favourable than at the surface, there need be no appre- 
hension as to difficulties in their use on the part of 
steel makers. The large electric crane at Woolwich 
Arsenal was working under conditions similar to those of 
steel works. 

The President, while agreeing with Mr. Windsor 
Richards that we should be more active in introducing 
improvements, thought that iron and steel making was 


| not such a wonderfully paying business as to encourage 


| them to make the necessary e 





diture. He desired 
to call the attention of the meeting to the circumstance 
that on the Continent furnaces were drawn and charged 
much quicker than here, five heats in twenty-four hours 
being got from a 15-ton furnace, as against at most three 
in this country, the materials used being about the same. 
He agreed with Mr. Paul that the American plan of one 
rat, ae responsible for the working of three or four 
furnaces was a good one, as there was no reason why a 
highly-skilled man should waste his time simply handling 
pig iron and charging furnaces. 

Mr. Head having replied generally to the observations 
of the different speakers, the Secretary read the next 
paper by Mr. Bertrand, of Kladno, who was unable to 
attend, “‘ Notes on the Combined Open-hearth Process” 
of Messrs. Bertrand and Thiel. This is to be regarded 
partly as a summary of the larger communication made 
by Mr. Gilchrist last winter to the Cleveland Institute, 
which we noticed very fully at the time, but more 
particularly to call attention to the Jater develop- 
ments in the direction of working with pig iron and ore 
alone. The results of twelve experimental heats showed 
that the yield of ingots was, with few exceptions, some- 
what in excess of the metal and scrap charge. In one 
case the excess was as much as 6°23 per cent., which, 
allowing for the foreign elements in the pig metal 7°4 per 
cent., showed a reduction of 75 per cent. of the iron 
contained in ore used for oxidation. The details of these 
heats will, however, be better seen in the annexed table, 
which may be said to contain the gist of the paper. 

The discussion was opened by Mr. Snelus, who referred 
to his early experiments at Dowlais (in 1872), upon the 
reducing action of silicon and carbon in the melted me 
upon the oxide fettling. He had at one time proposed 
a process founded upon the reaction of these substances 
when brought together in a melted state, but the action 
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was too violent to be controlled. He had, however, 
heard that the method had subsequently been followed 
up with some success in America, 

Sir Lowthian Bell, while generally agreeing with Mr. 
Snelus, considered that there were great difficulties in 
determining what actually took place and whether phos- 
phorus acted completely as a reducing agent. Silicon 
could be more easily employed. He had seen the process 
on the Continent, and thought with further experience 
econowy of production might be achieved. 

Mr. Wilson had had the opportunity of seeing the pro- 
cess at work at Kladno the week before, and watched the 
working of five charges. From what he saw, he con- 
sidered that with very little practice it could be success- 
fully applied by capable melters in making basic steel. 

Mr. James Riley thought the process was essentially 
the Siemens ore process of Landore, but with the advan- 
tage of the basic lining, which they had not formerly 
had. He did not see the necessity of using two furnaces, 
instead of tapping off the slag and finishing in the same 
furnace. 

Mr. Bernard Dawson said that before members began 
pulling down their works to make room in confined 
spaces for two, or, as Mr. Gilchrist suggested at Middles- 
brough, six furnaces, to do what with the best practice 
was now done in one, they should look at the matter 
from the engineering point of view. This he proceeded 
to do, generally criticising the proposals unfavourably, 
thinking more information should be elicited as to the 
cost of maintenance, &c., as against the chemical advan- 
tages and increased output must be set the extra cost in 
make. 

Mr. J, E. Stead had nothing to add to what he had 
stated in the discussion on the paper read at Middles- 
brough. He thought that the practical value to them 
would be in allowing them to use any ordinary No. 3 or 
No. 4 Cleveland pig, remove its silicon in an acid-lined 
furnace, and then finish it in a basic-lined one, without 
requiring to use a more expensive character of basic pig. 
He thought that the oxides in an open-hearth furnace did 
not behave in the simple way required by theory, but 
that the action was more complicated. Intimate contact 
between melted metal and basic cinder, both at a very 
high heat, seemed to be an essential for rapid action, and 
this was facilitated by the transfer of the very hot steel 
into another furnace containing a quantity of cinder. 


Mr. Harbord called attention to the difficulty in 
eliminating high phosphorus in the basic open-hearth 
process if the carbon was removed too soon. He there- 
fore thought that to ensure this the metal from the 
primary furnace might be recarburised by Darby’s 
process, to ensure the necessary cooling in the finisher. 
Referring to Mr. Riley’s preference for one furnace instead 
of two, he thought that it would be a disadvantage to 
add a large amount of cold material to the charge when 
the furnace was not in a condition to bear the loss of 
heat. 

Mr. E. Riley said that at Bilston they had tried 
removing silicon in a silica-lined converter, and finishing 
with lime in the basic converter, which worked well, but 
was disadvantageous as regards the labour it entailed; 
in fact, it did not pay, and was given up. They had, 
however, found considerable advantage in adding tap 
cinder to the converter towards the end of the charge, 
which gave a considerable advantage in the yield, which 
had now been reduced from 27 cwt. to 23 cwt. per ton, so 
that they had practically been using oxide of iron in the 
basic converter. 

Mr. Windsor Richards contested Mr. Snelus’s view— 
that the work could be completely done in one furnace 
when the phosphorus was high. In the early experiments 
in dephosphorising it was found that the work was more 
quickly done if the slag was poured off when the largest 
proportion of phosphorus was removed and the blow 
was finished with fresh flux than if the whole of the 
lime was added at once. He therefore thought that the 
second furnace was desirable. The process seemed to 
promise well for utilising Cleveland, Lincolnshire, and 
Northamptonshire ores in steel making, and he thought 
they might better British industry in that way rather 
than by encouraging the importation of ores from Norway 
and other distant parts of the world. 

Mr. J. W. Spencer thought that the paper showed that 
good steel could be made by the method, but there were 
no figures showing the comparative cost. 

Mr. H. Bauerman inquired whether the process could 
be worked with ores of an inferior quality. The high 
yields recorded were obtained by the lavish use of 65 per 
cent. ore, in some cases as much as would make 2 tons 
of pig iron being used with 12 tons of metal, and the 
supply of this class of ore was not very abundant. 

The President said they were all anxious to increase 
the output of the Siemens furnace, which in that par- 
ticular was inferior to the converter. He thought that 
Kupelwieser’s plan of combining the converter with the 
open-hearth furnace as a finisher was a hopeful one, and 
he had lately been making experiments in that direction 
which seemed promising. The Ellerhausen process of 
running melted metal into moulds containing magnetic 
oxide of iron might also be worth reviving in connection 
with the basic open-hearth furnace, with the advantage 
of easing the trouble in charging, besides getting a large 
proportion of the gain referred to in the paper. 

Mr. Gilchrist, replying for the author, dealt with the 
views expressed by the various speakers in regular order, 
but without adding much new matter. At the close of 
his reply the time for adjournment had arrived, so that of 
the long remaining list of papers only those by Mr. 
G. P. Royston on malleable cast iron, and the relation of 
cast iron to iron at high temperatures, were read by the 
author in the briefest possible abstract, and after the 
usual votes of thanks were passed the meeting termi- 
nated, the remaining papers being taken as read. It was 
announced by the President that the next meeting would 
be held at Cardiff in the first week in August. 
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THE ROYAL SOCIETY’S CONVERSAZIONE. ~ | 





Tue Royal Society gives two conversaziones this season, 
and the first was held in the Society’s rooms, Burlington 
House, on Wednesday night. There was a very large attend- 
ance of eminent men, among whom may be mentioned, the 
President, Lord Lister, Sir John Evans (treasurer), Professor 
Michael Foster (secretary), Professor A. W. Riicker (secre- 
tary), Dr. Edward Frankland (foreign secretary), the Earl of 
Rosse, the Earl of Crawford, Lord Kelvin, Sir John Lubbock, 
M.P., Mr. J. Wolfe Barry, Sir Frederick Bramwell, Sir 
Andrew Noble, Mr. Francis Galton, Sir Guilford Molesworth, 
Professor S. P. Thompson, Mr. Henry Wilde, Mr. J. I. 
Thornycroft, Professor Kennedy, Sir Benjamin Baker, Pro- 
fessor Roberts-Austen, Professor Grylls Adams, Sir John 
Dorington, M.P., Dr. Ludwig Mond, and Professor Crum 
Brown. 

The exhibition of scientific apparatus was perhaps not quite 
so interesting as we appear to have a prescriptive right to 
expect. Mr. Shelford showed some experiments with rotating 
discs which were glorified-colour top results, with which in | 
their cruder forms every one is or ought to be now familiar. 
Mr. Tharm showed a zerograph, which is a telegraphic type- 
writer, with keys arranged as an ordinary typewriter. The 
apparatus acts as a transmitting or receiving instrument, and 
is constructed for various telegraphic systems. 

Sir H. Trueman Wood exhibited some illustrations of the 
Dansac-Chassagne process of producing photographs in colour, 
which is at present a subject of much controversy in scientific 
cireles. 

Many attempts have been made to re-work the power | 
exerted by an oarsman. Mr. F. C. Atkinson exhibited an 
indicator intended to settle the question. We may add here | 
that when it was originally tried at Oxford a powerful oars- | 
man pulled it to pieces. Improvements have been made 
since. An ordinary indicator diagram is recorded on a strip 
of paper on the drum by a pencil, rotating with the oar, and | 
moving vertically as the pressure of the oar compresses the | 
spring. During the “ swing forward ” after a stroke has been | 
recorded, automatic gear winds the diagram strip into a new | 
position, while other gear obtains a diagram, if desired, of | 
only every fifth stroke. With this instrument details with 
regard both to style and horse-power can be secured of a 
course of 500 strokes. 

Mr. Wimshurst exhibited the largest electrical influence 
machine in the world, which is to go shortly to the Victorian 
Exhibition at Earl's Court. Between the terminals it gives 
a spark of 34in., and on the table attains the astounding | 
length of 12ft. This machine is about three times as | 
powerful as that made by Mr. Wimshurst for the Crystal | 
Palace Exhibition. 

Professor Roberts-Austen showed an example of the micro- | 
photographic camera as used by him for producing the pic- 
tures, which have now become famous, of the sections of 
alloys. A number of photographs of steel, showing the 
presence of diamonds in the minute form, of which we wrote 
some time ago, claimed particular attention. 

Professor Oliver Lodge, who is always to the fore on occa- 
sions of this sort, and invariably attacks his subjects from a 
point of view more or less ingenious, introduced what was 
really the important feature of the evening, and one which, it 
is probable, is full of significance. He showed a very delicate 
demonstration of Zeeman’s discovery of the broadening of 
spectrum lines by the action of a magnetic field on the source 
of light. He has lately succeeded in showing that not only 
do the lines broaden, but split up into twos, threes, and even 
more. 

A clever mechanical illustration of Hertz wave motion was 
shown by Professor Silvanus Thompson. A transverse vibra- 
tion is communicated by a blow struck on an oscillator to a 
row of suspended leaden balls, so that each one communi- 
cates some of its energy at each oscillation to the next ball 
in the series. The resonator is a circle of brass hung on a 
trifilar suspension. The wave motion is clearly seen to flow 
forward from beginning to end. 

The photographs of ghost-like subjects by Mr. Eric Bruce 
were very singular. They are practically reproductions of 
optical images projécted on to the air by the graphoscope, 
and as they are transparent, the effect is sufficiently remark- 
able. Scientifically, we do not imagine they are of great 
importance. 








| 1896, was the wettest on record, 





Taken as a whole, the display, although satisfactory, con- 
tained nothing very startling, or specially interesting to 
engineers, 








TANK LOCOMOTIVE, CIRCUM-ETNA RAILWAY. 





WE publish this week, as a supplement, a working drawing 
of a six-coupled locomotive for a line known as the Circum- 
Etna Railway, commencing at the port of Riposto and ending 
at Catania, a distance of,in all, 78 miles. Wegive on page 511 
an external elevation of this engine from a photograph. Ina 
succeeding impression we shall publish additional particulars 
concerning this railway, which, we may add, is laid on the 
metre gauge. 








H.M.S. PowerruL. — This cruiser, it is stated, is to be 
submitted to a prolonged test in the Atlantic Ocean, for the 


| purpose of demonstrating her sea-keeping qualities, and ascertain- 


ing more definitely her speed capabilities. 


TRADE AND BUSINESS ANNOUNCEMENTS.—We hear that Messre, 
Richard Hornsby and Sons have received an order for two of their 


| water-tube boilers, each of 75-horse power, to be erected at the 


Post-office, Nottingham.—Mr. Killingworth Hedges, M.I.C.E., has 
removed his office from 28 to 92, Victoria-street, and his laboratory 
to Emery-hill-street, Francis-street, Westminster.—In reference to 
the lecture delivered by Mr. W. D. Borland, on ‘‘ Percussion Caps,” 
we are requested to state that communications on the subject may 


| be forwarded to Mr. Borland, at the E.C. Powder Company’s 
| Works, Green-street Green, Dartford, Kent. 


Roya InstituTION.—The Friday evening discourse at the Royal 
Institution next week, May 28th, will be delivered by Professor H. 
Moissan, Directeur Laboratoire de Chimie Minerale 4 1’Ecole 
Supérieure de Pharmacie, Membre de l’Académie des Sciences, 
Paris, who will lecture in French on ‘‘ The Isolation of Fluorine,” 
with experiments. On Friday, June 4th, Mr. W. H. Preece, C.B., 
F.R S., will lecture on “Signalling through Space without Wires.” 
On Friday, June 11th, Mr. William Crookes, F.R.S., will deliver 
the last of the Friday evening discourses for the year. His subject 
will be ‘‘ Diamonds.” 


A PROPOSED JAPANESE CANAL.—A company has been formed 
for the construction of a canal which would connect the Sea of 
Japan with the Pacific Ocean. This canal is to have its beginning 
at the city of Tsugura, on the Sea of Japan, and its mouth in the 
Bay of Kurawan, on the Biwako Lake, from whence a second 
canal will go to the river Usikawa, on the mouth of which is the city 
of Osaka, The cost of the first part of the canal—22 kilometres—is 
estimated at 1,500,000 yen—£309,700—and the second—14 kilo- 
metres—will be constructed at an expense of 1,250,000 yen— 
£255,500. The depth will be sufficient to allow the passage of 
torpedo boats, and an important harbour will be constructed at 
Osaka. 


Roya METEOROLOGICAL SoctETY.—The monthly meeting of this 
Society was held on Wednesday afternoon, the 19th inst., at the 
rooms of the Royal Astronomical Society, Burlington-house, Mr. 
E. Mawley, F.R.H.S., president, in the chair. Mr, F. Gaster, of 
the Meteorological-office, read a paper by himself and Mr. R. H. 
Scott, F.R.S., on the ‘‘Mean Monthly Temperatures of the 
British Isles.” The authors dealt with the means of the daily 
minimum, average, and maximum temperatures for the various 
months of the year in the twenty-five years 1871-95. They pointed 
out that there is a great difference between the amount of rang° of 
temperature at the coast stations and that recorded inland. The 
range between January and July amounts to about 16 deg. at 
coast stations, but to more than 23 deg. at the inland stations. 
The contrast between the temperature of the air at inland and at 
coast stations at different times of the year is due to the following 
causes :—(1) The constant tendency of the sun to heat the surface 
of the earth. (2) The equally constant tendency of the earth to 
radiate its heat into space—both of these being modified greatly 
by the aqueous vapour and the cloudssuspended in the atmosphere. 
(3) The fact that the solid portions of the earth absorb and reflect 
heat much more rapidly than the water; and (4) that while the 
ocean to the westward is of enormous size and great depth, the 
sea to the eastward is, comparatively speaking, limited in area an 
shallow, and separates the eastern shores of the British Islands 
from those of continental Europe by a small distance. A paper 
by Mr. C. V. Bellamy, on the ‘‘ Rainfall of Dominica, West Inaies, 
was also read. The author gave an interesting account of the 
climate of the island, and then discussed the monthly returns of 
rainfall from twenty-seven stations during the four years 1893-6. 
The rainy season extends from July to November, the other 
months representing the dry season. The month of November, 
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THE STEAMSHIP LA GRANDE DUCHESSE. 





A FINE new steamer, built by the Newport News Ship- 
building and Dry Dock Company, of Newport News, U.S.A., 
has been put in service by the Ocean Steamship Company to 
run between New York and Savannah, and is specially fitted 
for passenger traffic, as this line forms a popular part of many 
routes to Florida and other points in the South. The dis- 
tance is 705 nautical miles, and the scheduled time for the 
voyage is forty-eight hours, giving an average speed of nearly 
15 knots per hour, while the guaranteed speed is 17 knots, 
which has been exceeded on the trial trip. The ship is an 
excellent example of American work, and the following 
description of her cannot fail to interest many of our readers. 

The hull is built of steel, with Z bar steel frames, the 
frames and side plating being carried up to the promenade 
deck, adding 84ft. to the height of freeboard. There are nine 
transverse water-tight bulkheads and a double bottom, while 
the shaft tunnels extend from the double bottom to the first 
deck, thus forming stiffening trusses to the hull. There are 
three decks, all of steel. The greatest beam of the hull is 
25ft. forward of the midship section. The deck-houses and 
pilot-house are of steel, built into the hull framing, and 
having steel plate doors, fitted with Pullman locks, while 
all windows have Pullman spring fastenings to the sashes 
and screen blinds. The upper berths in the state- 
rooms are folding berths, like those used in the sleeping 
cars. The state-rooms on the promenade deck and 
pilot-house deck open out upon 


plate doors. 
nection with a central station, as well as electric push 
buttons. There are four handsome bridal chambers, and five 
or six suites of rooms. An observation room is fitted up on 


the promenade deck, and there is a shade deck 350ft. long, | 
while the kitchen and pantry are placed up above the state- | 


rooms, these two rooms having cement floors. The steamer 
is heated throughout on the suction or vacuum system, with 


a low pressure of steam, so that in case of the leakage or | 


breakage of a pipe the air would enter the pipe instead of the 


steam escaping. The ventilation is on the exhaust system, | 


and is applied to all the state-rooms, dining-rooms, cargo 
holds, crew’s quarters, and fire-rooms. 
for all the heating and plumbing apparatus. 


boat equipment includes two non-capsisable lifeboats, ten 
metal lifeboats, 24ft. long, 850 life-preservers, and the life- 
raft equipment required by the Government regulations. 


The electric light plant is driven by Westinghouse high-speed | 
engines coupled direct to the dynamos, and there is an | 
electric steering gear, as well as a steam steering gear and a | 


Napier screw hand gear, all operated from the large and 
roomy pilot-house. A steel plate submerged navy rudder is 
used, with 12,in. rubber buffers at each end of the tiller 
quadrant. The anchors are of cast steel, of the stockless 
pattern, and the ship is built and equipped in accordance 
with the Navy Department requirements for auxiliary 
cruisers. 

The ship is 404ft. long over all, 380ft. long between per- 
pendiculars, 47ft. 9in. beam, 37ft. 4in. deep in the hull, with 
a light draught of 14ft., and a loaded draught of 17ft. Qin. 
The net tonnage is 3006 tons; gross tonnage, 5018 tons; dis- 
placement, 5600 tons on a mean draught of 17ft. 44in. The 
builder’s guaranteed speed is 17 knots per hour. There is 
accommodation for 700 passengers, including 400 first-class 
passengers, and 3000 tons of freight or cargo. The total 
complement of officers and crew is 100, of whom 50 comprise 
the engine-room and fire-room staff, including the engineers. 

Two specially interesting features of the La Grande 
Duchesse are the two sets of quadruple-expansion engines 
for the twin screws, and the water-tube boilers which supply 


the deck, and are | 
fitted with mahogany screen doors, as well as the steel | 
Every state-room has Bell telephone con- | 


Brass pipes are used | 
There are | 
thirty fire hose connections, and 1500ft. of hose, while the | 








steam for the engines. ‘he muin ergires are of the usual 
inverted, direct-acting marine type, having four cylinders 
side by side, with surface condensers on the outboard side of 
the engines, the inboard sides being supported by turned 
steel columns. Thecylinders are 24in., 34in., 48in., and 68in. 
diameter, with a uniform stroke of 42in., and at normal 
speed the engines run at about 115 revolutions per minute. 
All the cylinders are fitted with renewable steel linings. 
Hollow forged steel shafting is used for the crank shafts and 
propeller shafts. 
pitch of 18ft., and they revolve inboard instead of outboard. 
The air-pumps are vertical, direct-acting, of the Blake twin 








The screws are 14ft. Gin. diameter, with a | 
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Directly over the grates are five rows of 4in. tubes, eighteen 
to arow. Above these is the combustion chamber, and the 
upper part of the boiler has eleven rows of 2in. tubes. The 
tubes are expanded into hydraulic forged steel headers, with 
metal 4in. thick; and opposite the end of each tube is a hand- 
hole in the header, fitted with a flanged cap, no gasket being 
| used for the caps. A steam hose is provided for cleaning soot 
from the outside of the tubes. The furnaces are enclosed by 
steel plates shaped in hydraulic presses, and the boiler fronts 
have large doors, giving access to the headers and tubes when 
the boiler is out of service. The horizontal steam and water 
drum above the back of each boiler is 43in. diameter, 12ft. 








pattern. The double-acting steam cylinders are placed over | long. The shells are of steel }%in. thick, with butt-strap 
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| the air cylinders, and a horizontal rocking lever or beam 
| connects the ends of the two steam piston-rods and the two 
air piston-rods. The steam cylinders have D slide valves, 
operated from a horizontal steam cylinder above the main 
cylinders, which also has a D slide valve, the valve rod of 
which is operated by a bell crank and rod from a pin on 
the rocking beam. The main steam pipes are of rolled steel, 
and have the expansion joint invented by Mr. S. N. Smith, 
superintendent for the builders. The centre of the joint is 
fixed, and the main pipes from the boilers and to the engines 
are free to slide on this centre. All steam pipes and feed 
pipes have flanged joints, with the flanges recessed in., and 
bolted together with smooth faces. 

Forward of the engine-room is the boiler-room, with eight 
Babcock and Wilcox water-tube boilers set on the centre 
line, witb the firing-rooms against the sides of the ship, as 
shown in the accompanying illustrations. The tubes are 4in. 
and 2in. diameter, 7ft. 3in. long, made of charcoal iron. 











CROSS SECTION THROUGH STOKEHOLDS 


joints and six rows of rivets. The heads are of hydraulic- 
| pressed plates #in. thick, and all the riveting was done by 
hydraulic riveters. Above each boiler in the uptake is a feed- 
water heater, with 2in. tubes. No automatic feed regulators 
are required, the water tender seeing to this. The boilers 
| carry 2251b. of steam for working pressure, and have an 
aggregate heating surface of 22,000 square feet and an aggre- 
gate grate surface of 550 square feet. The weight of the 
| boilers, with fittings and water, ready for service, is 295 net 
| tons. An extra boiler of the same type is provided for port 
| duty, and this has 1000 square feet of heating surface and 
| 86 square feet of grate surface, carrying the same pressure as 
| the main boilers. Forced draught is used of lin. water 
| pressure, the fans forcing the air through two main pipes 
| between the batteries of boilers, having hand pipes delivering 
| air at each side of the ashpit, the flow being regulated by 
| gates. The uptakes converge to one large oval smokestack 
or funnel, 
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The coal bunkers are of 700 tons capacity, and are fitted 
with mechanical trimmers. The coal is shovelled into iron 
baskets, which are suspended from trolleys on an overhead 
rail along each fire-room, so that it can be delivered right in 
front of any furnace. A link-chain conveyor, operated by an 





WATER-TUBE BOILER, S.S. GRANDE DUCHESSE 


electric motor of 18-horse power, is used to hoist the coal 
from barges into the bunkers. 








HARBOURS AND WATERWAYS. 


Fraserburgh.—For some time past works have been in 
progress for enlarging and improving the accommodation for 
fishing vessels at this port, and recently the harbour trustees 
formally opened the new dry dock for the repair of fishing 
boats, which forms an important part of the scheme of im- 
provement. The development of the fishing trade at Fraser- 
burgh has been very marked. The import of herrings has 
increased from 126,565 crans in 1886 to 204,000 last year. 
The revenue, which in 1845 was £900, last year amounted to 
£12,446. The tonnage in shipping has increased from 50,700 
to 67,300 tons in the last ten years. Formerly Fraserburgh 
was only reckoned by the Customs authorities as a creek 
under the port of Peterhead; but its growing importance, and 
the fact that the number of boats frequenting the port was 
greater and the revenue larger than that of the port of which 
it was only considered an outstation, has enabled the inhabi- 
tants to induce the Customs to declare Fraserburgh as a port 
of the United Kingdom. As trade increased from time to 
time further accommodation for vessels had to be provided, 
and about £260,000 has been spent in providing harbours and 





| accommodation for 170 fishing boats to be laid up. Previous 


(For description see page 509) 
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quays. The increasing size of the vessels now in use demands 
more room, greater depth of water, and better facilities for 
repairing, and these the works now in progress are intended | 
to provide. There are three harbours provided with quays, | 
and approached from an outer harbour protected from the sea | 


| 


by two breakwaters. The works commenced in 1894, and now 
nearly completed, include the lengthening of the south break- 
water so as to give greater protection; the deepening of the 
Balaclava harbour, covering about 9 acres; the construction 
of a dry dock 3} acres in extent; and the erection of new 
jetties. These works, with the exception of the breakwater, 
are now completed. Balaclava harbour, which was constructed 
about the time of the Crimean war, and hence obtained its 
name, previous to the execution of the works now executed 
was inaccessible even for fishing boats at half tide. It has 
now been deepened so as to give a uniform depth of 6ft. at 
low water of ordinary spring tides. The material excavated 
consisted of boulder clay, sand, and rock. A portion of the 
harbour has been enclosed by a wall so as to form a dry dock 
of 34 acres, intended principally for the wintering of fishing 
boats, but also available for the repair of vessels; the depth 
of water on the sill is 154ft. at high water, and the entrance 
gates are 45ft. wide. The water is pumped out by a centri- 
fugal pump driven by a gas engine. The dock will give 


to the construction of this dry dock, the fishing boats when 
needing repair had to be hauled onshore by a traction engine, 
@ process which had become increasingly difficult owing to 
the enlarged size of the boats nowin use. The lengthening 
of the south breakwater has yet to be completed, and when 
finished will shelter about 18 acres of water space beyond 








| necessary steps to procure the order. 


the inner harbours, and add much tothe safety of the vessels. 
The Commissioners also intend to deepen the entrance 
channel to 8ft. below low water. This will, in addition to the 
dredging, involve some blasting of submerged rock. The 
works have cost about £70,000, and have been carried out 
under contract by Messrs. Price and Wills, under the direc- 


| tion of Mr. Abernethy, the engineer of the Trustees, Mr. G. 
| Fitzgibbon, acting as resident engineer. 


Canal navigation.—In 1895 a Committee was appointed by 
those interested in the canal navigation from Tewkesbury to 


| Stratford-on-Avon, which had been allowed to fall into a 


more or less derelict condition, to inquire and report on the 
advisability of restoring the waterway, and as to the best 
means of getting the work carried out. This Committee 
obtained a report, which stated that the cost of restoring 
and making efficient the works on the upper Avon would 
amount to £8073. On the lower Avon the locks are reported 


| as being in fair repair and working order, and all that would 
| be required would be the dredging, the cost of which is 
estimated at £1000, and which the Trustees of that part of 


the river have agreed to have done. The Committee report 
that the restoration of this navigation is a useful public 


| work, and necessary to maintain a line of inland navigation 


of general importance; that any scheme of restoration 
should include the placing of the entire navigation from 
Tewkesbury to Stratford-on-Avon under one management, 
consisting of a representative body chosen from the County 
Councils of the several counties through which the waterway 


|runs, the Town Councils of the towns interested, the 
| Sharpness Dock Company, and the Severn Commissioners ; 
| that such a Trust can be formed by provisional order 
obtained with the sanction of the Board of Trade, who have 


been consulted in the matter, and are willing to take the 
They accordingly 
recommend that steps should be taken to form a Trust and 
obtain a provisional order. The question of contributing 
towards this scheme has been before the Gloucestershire 
County Council, and they have decided not to assist, on the 
ground that it would not be of sufficient advantage to the 
county. 

At the same meeting it was reported that the works on the 
Thames and Severn Canal, to which the Council are contribu- 
tories, are expected to be so far advanced by the middle of 
the summer as to render the canal navigable from the Severn 
to Cirencester, and at the end of the year throughout the 
whole length. An additional sum of £2000 beyond the 
original estimate will be required to complete the works. 

Mr. E. D. Marten has reported to the Provisional Com- 
mittee appointed to investigate the possibility of providing 
for seagoing steamers navigating between South Staffordshire 
and the Bristol Channel, that the canal between .Wolver- 
hampton and Stourport can be adapted for this purpose ; and 
that such a waterway would enable goods to be carried from 
Wolverhampton to Bristol for 4s. 6d. per ton, against 7s. 6d. 
now paid by railway, and 6s. 4d. to London against 10s., the 
present rate. The waterway from Bristol to Wolverhampton 
is 120 miles in length. The locks on the Severn above 
Worcester are capable of accommodating barges of from 
170 to 200 tons, but under present conditions loads of about 
70 to 90 tons are taken. The smaller boats using the upper 
part of the navigation are not suitable for the Severn, and 
consequently the goods have to be transhipped. It is pro- 
posed to widen the three locks in the upper part of the 
Severn, and to improve the canal from Stourport to the 
junction of the Birmingham Canal at Aldersley, near Wolver- 
hampton, and there to construct a basin where goods brought 
in the small canal boats could be transhipped into larger 
boats capable of navigating the Severn, or into small coasting 
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steamers. The cost of the works and expenses of obtaining | press of 5000 tons, with a distance of 18ft. from centre to centre | subject of American competition may soon be modified, The 


the necessary powers are estimated at £360,000. é { 

New York.—A few years ago the main ship channei leading 
from the Atlantic through the lower bay was improved by 
dredging a channel through the sand and mud shoals, so as 
to give an increased depth of 6}ft., and_ provide a minimum 
depth of 30ft. at low water over a width of 1000ft. This 
channel, since it was dredged, has maintained its depth, but 
the size and draught of steamer, is constantly on the increase, 
and some have now a draught of 30}{t., while the average of 
the outgoing ocean liners is about 27ft. The tidal rise in the 
bay is 5}ft. To allow sufficient margin under the keel, a 
depth of 35ft. is required to make the channel navigable at 
all states of the tide. A report has recently been made by 
Colonel Gillespie, the United States Government engineer, 
in which he advises the further dredging of the channel, so 
as to give 35ft. at low water, the estimated cost for a width 
of 1000ft. being £348,000; for a 1500ft. channel, £554,000 ; 
and for a 2000ft. channel, £836,000, the dredging to be done 
in the same manner as was found most effectual by expe- 
rience, that is, with hopper dredgers, provided with pumps 
which were not moored, but steamed slowly with them ouths 
of the suction pipes trailing at the bottom. To obtain a 
channel 1000ft. wide would require four years with five 
dredgers. 

Another scheme which is in contemplation is the reclama- 
tion of the New Jersey flats on the west side of New York 
Harbour and the construction of a system of piers, in order 
to furnish accommodation for the ocean steamships. The 
object aimed at is to give greater facilities in the handling of 
grain. The plan proposed includes the construction of a sea 
wall along the reef from Liberty Island to Robbin’s Reef, 
and the running out of piers to deep water, alongside which 
ocean steamers could lie without difficulty, and load grain 
and merchandise direct from the railway trucks; the flats 
at the back of the reef to be filled in, and the docks to be 
connected with the mainland, tapping all the trunk lines 
terminating in Jersey city. 








IRON AND STEEL INSTITUTE. 





Mr, EDWARD P, MARTIN’S PRESIDENTIAL ADDRESS, 
(Concluded from page 484.) 


Coking and by-products.—The next subject I desire to refer to is 
the important one of coking. To this day Abram Darby’s plan of 
coking coal in heaps, introduced by himin 1735, is still carried on at 
Blaenavon, and employed in the manufacture of cold blast iron. 
With a view of reducing waste as well as of making coke from 
different classes of coal, and of improving the quality of the coke, 
ovens of various forms and descriptions have been devised. The 
continental coke makers have paid considerable attention to making 
coke from mixtures of free and bituminous coals and recovering the 
by-products. By the recovery of by-products a saving is effected of 
nearly 2s. per ton. Much greater attention has been paid on the 
Continent to this process than either here or in the United States. 
In Scotland large quantities of ammonia sulphate are obtained 
from the coal used in blast furnaces, and Dr. Mond has succeeded 
in recovering as sulphate the ammonia from coal used in gas pro- 
ducers. Indeed, it is now probable that all coal gasified will soon 
be made to yield up this valuable product before sa finally 
burnt. Considerably over one half of the coke produced in the 
United States comes from the celebrated Connelsville region, where 
coke is the cheapest in the world. This coke has been sold at less 
than 4s. per ton into trucks at the ovens, and the mean price for 
the last Efteen years has been a little over 6s. 6d. per ton. The 
low price of this coke, coupled with its excellent quality and with 
the low water freight or railway rates, enables it to be used profit- 
ably at works situated at enormous distances from the coke ovens ; 
for example, works at Chicago, 528 miles from Connelsville, are 
able to obtain their coke supply at prices which in some parts of this 
country would be regarded as very advantageous. Dealing with 
the subject of fuel leads me to refer to the utilisation of blast 
furnacegas as amotive power, which hasrecently made considerable 

rogress both in Scotland and in Belgium. Our Vice-president, 
fr. James Riley, who is to the front where new improvements are 
concerned, has recently succeeded in applying blast furnace gas as 
a motive power, and, through the kindness of Mr. Greiner, of the 
Société Cockerill, I have had the opportunity of seeing an engine 
that has been working with blast furnace gas for more than a year, 
and withsuch satisfactory results that they havedecided to putdown 
immediately two new engines of 150-horse power each. Indeed, 
incredible as it may appear, if it were practicable to apply all the 
gas made at the blast furnaces at Cockerill’s for raising power, they 
would be able to do away with all their boilers except those of the 
locomotives, and these furnaces are worked with coke, not coal. 
If blast furnace gas can be economically applied as the motive 
wer for driving large engines and for generating electric power, 
it would almost appear as if pig iron will become a by-product, and 
the chief work of the iron master of the future will be giving light 
and power to the country. 

Desulphurising.—Now that the problem of dephosphorising has 
been so satisfactorily solved, there still remains another difficulty 
in connection with the manufacture of steel. I refer to de- 
sulphurisation. Saniter and others have been working with con- 
siderable success in this direction, but except for special purposes 
the processes hitherto employed are not largely used. At present, 
the cheapest and simplest plan in use is the Mixer, by means of 
which large quantities of molten pig are treated in a large receiver 
with additions of manganese. By adding 1} per cent. of 
manganese to the iron in the mixer the sulphur is very considerably 
reduced. Mixing molten iron in large quantities of 100 to 150 tons 
gives a material of far more regular quality than can be obtained 
by mixing the iron from two or three blast furnaces in a 10-ton 
ladle, and thereby the proportion of wasters in the mills is very 
considerably reduced. 

Hydraulic forging.—In the construction of machines for dealing 
with iron and steel, great progress has been made ; and in the 
hydraulic forging press, iron and steel makers and the users of 
these materials have a useful machine, quick in action, noiseless 
and exact in work. The press treats the material to be forged, 
especially steel, in the best. possible way, the mass even to the 
centre being worked and kneaded by it. Recently at Dowlais we 
had a very disagreeable reminder of what the interior condition of 
large masses of iron may be. The shaft of one of the drums at 
the Bedlinog Colliery, having a length of 27ft. between the 
bearings and 1ft. 9in. in diameter, broke after working eighteen 
years, On examination the interior showed that the scrap iron 
from which it had had been built up had practically never been 
welded in the centre—whether it was due to its not having been 
properly heated, or to, perhaps, too light a hammer having been 
used in its forging, cannot be determined ; but the portions of the 
fracture showed that the iron forming the interior of the mass had 
never been either properly worked or welded. The pre 
the hydraulic press possesses is that large masses of steel can 
forged which would be impossible to treat with the hammer with- 
out the effect of the blows disturbing the whole neighbourhood in 
which it was working, whereas the strokes by a 5000 or even 10,000 
ton hydraulic ferging press cause less disturbance than a hammer 
of a few tons, One of the largest presses, having regard to the 


width between the columns as well as to the pressure exerted, was 
erected by Messrs. Tannett, Walker, and Co, at Messrs. John 
Brown and Co,’s works at Sheffield nearly twelve years ago. This 


| of the columns, affords great facility for handling large pieces. | 
Presses have now been brought up to 10,000 tons, I recently saw 
at the works of Mr. Krupp, at Essen, two similar presses, one of | 
5000 tons and one of 2000 tons. Ingots of high-class steel, weigh- 
ing 70 tons, were treated by them with the greatest ease, very 
little labour being involved. Two sets of pumping engines, each | 
capable of giving about 1000-horse power, are used for actuating | 
them, and so arranged as to be worked either separately or 
together. There are besides, Jow-pressure pumps for filling and | 
working the various hydraulic labour-saving gan in and about | 
the presses. The experience we now have of the working of these | 
hydraulic presses raises the question whether they could not be 
usefully employed in the place of cogging mills for cogging slabs 
for plates as well as for other blooms and forgings. It is only | 
after witnessing the ease and rapidity with which large masses 
are “ee under the press that its benefits can be fairly appre- 
ciated. 

Tin-plates.—The tin-plate industry employs so large a number of 

ople and consumes such considerable quantities of iron and steel 
in South Wales that during periods of dearth of work, which have 
unfortunately been experienced by most of the iron and steel works 
of this country of late years, the supply of tin-plate bars afforded | 
occupation, if not profit, to a considerable number of works. The 
tin-plate trade of this country is practically confined to South Wales 
and Staffordshire, The quantities of plates exported were as 


follows :— 

Year. Tons. Year. Tons. 

Ce ete | 1890 .. 421,797 
TOME: cs) oc. as oe ee 1891 .. 448,379 
1885 .. «- co «- 296,386 | ee ee 
BOOS ic. cc 00 ve GRR | AMT 
ees a eee 
a eee | 1895 .. 366,120 
1889 . 430,650 | 1896 .. 266,955 


Recently this industry, especially in South Wales, has suffered | 
from American conpetition, and has thus practically lost its best 
market, but the ever-increasing demand for tin-plates by other 
countries will, it is —— restore it to something approaching its 
former prosperity. he number of mills in the South Wales 
district is 490, Tin-plates furnish a material which is perhaps the 
cheapest, cleanest, at the same time the toughest and lightest 
material for packing purposes that exists. Almost acid proof, 
entirely waterproof and air-tight, and when worked into certain 
forms exceedingly stiff and strong, they cannot be replaced by any 
known material better adapted for the special purposes for which 
they are used. 

Uses of steel.—New outlets and new uses for the enormous amount 
of steel the world is producing are being anxiously sought for, but 
little progress appears to have been made in this country compared 
with what is being done in the United States, where new uses are 
being found for its employment in the construction of large 
buildings, where, in Chicago, the steel skeleton of one of these 
gigantic buildings, thirteen storeys high, was erected in twenty- 
five days, and the entire building, after the foundations were put 
in, was erected and ready for occupancy in less than six and a half 
months, Still more striking illustrations are afforded by the hotel 
built for Mr. John Jacob Astor in New York. It has sixteen 
storeys, and all the main structural work is of steel, of which the 
building will contain 10,000 tons, Another of these huge buildings, 


Receipts. 
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177,000 miles of railway now operated in the United States are, like 


_ the 21,000 miles of railway in the United Kingdom, almost 


exclusively owned and managed as private undertakings : i 
may be safely assumed that the exceedingly low rates ef regi 
at present charged in the States on the principal railways, to 
which I have already drawn attention, have been adopted only 
after full consideration of the prospects of their proving remunere. 
tive, irrespective of their effect in developing the vast mineral} 
resources of that highly-favoured country, which, as in the case of 
our own, have proved to be the chief source of its wealth and 
commercial prosperity. The table, kindly furnished me by 
Mr, Price-Williams, shows the cost of working mineral traffic on 
some of the principal British railways. In a recent paper on this 
subject by that gentleman he has shown that on the London and 
North-Western Railway, which, with the exception of the N orth. 
Eastern, has the largest mineral tonnage of any railway in the 


| United Kingdom, the present average cost per ton per mile for 


mineral traffic is just one-fifth of a penny. It is obvious that, as 
this is the average cost throughout the system, the cost of the 
long-lead traffic must necessarily be much less. Having regard to 


| this fact and to the various economies which have already been 


effected in the United States by labour-saving appliances in 
handling the traffic in large quantities, it is evident that the cost 
of working the future mineral traffic with increased train loads 
would be so largely reduced as to admit of a close approximation 


| of the English mineral rates of freight to those of the United 


States. In fact, it is not too much to say that unless large 


| reductions are made in the existing rates it will be impossible for 


the iron and steel manufacturers in this country to continue to 
reap the benefit of the great natural advantages its insular and 
central position give it, and of the paramount ition it has 
acquired as tho great commercial centre of the = In addition 
to this there is to be considered the keen competition of other 


| countries, The principal railways of the Continent are owned by 


the State, whose primary object is, and should be, to utilise them 
as far as possible for the a of developing the resources of 
their respective countries. The great reductions that have been 
made in the rates for this purpose practically amount to a bounty 
on the iron and steel industries, securing for them a most favour. 
able position in the markets of the world. 

The difference of cost between long and short haulage is fully 
recognised by freighters, but the —_ in this country have not 
increased the capacity of wagons, and by so doing reduced their 
tare as much as they have done in America, When the Taff Vale 
Railway Company first commenced to carry coal the wagons were 
built to carry 5-ton loads, which were pe Ponds increased to 
6, then to 7, then to 8, and now to 10 tons, and the railways 
and the docks of South Wales could not possibly do anything 
approaching the quantity of traffic they are called upon to deal 
with to-day had the coal trucks retained their very small capacity, 
After having had considerable pressure brought to bear upon them, 
some of the railway companies have allowed 12 and 15-ton trucks 
to run on their systems, much to the advantage of themselves and 
freighters. If, however, instead of 15-ton trucks 25-ton or even 
40-ton trucks were used for carrying minerals and heavy goods, the 
advantage derived from the increased facilities in handling these 
materials would have considerable influence in reducing the costs, 
A striking illustration of the economies which have resulted from 
largely increasing the carrying capacity of the wagons and the ccn- 
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North-Eastern...) 76°54 139°16 


0°5£67 44°98 


the Park Row building for office purposes, has thirtystoreys, The 
total amount of steel used will be 9000 tons, or as much as would 
be required to lay 100 miles of railway with 50-lb. rails. In 
collieries the use of steel girders as substitutes for pitwoud appears 
to afford a promising outlet for large quantities of material. | 

Wages and labour cost.—In various papers that have recently | 
been written on the subject of competition between one country 
and another, there is not always that distinction drawn that there 
should be between the rates of wages and labour cost. Rates of 
wages may be high and labour cost on the finished material low 
and wages may be low and the labour cost per unit of finished 
material high, Asa rule wages are high where large outlay has | 
been incurred for the purpose of diminishing the number of men 
employed, whilst they are frequentiy low in older districts where | 
the fact that capital has not been expended has kept back such im- 
provements, In the steel trade what has tended more than | 
anything else to cheapen the labour cost is the introduction of 
appliances by which large and heavy masses of material, which 
would be impossible to handle by manual labour, can be dealt 
with. Asa case — to make an iron plate of 15 or 16 ewt. 
from slabs in the old fashioned way would make heavy demands 
on manual labour, whereas a steel plate weighing five or six tons 
can now, with proper appliances, be made with ease. Nor does 
the economy rest there, as the larger plate can be cut up into 
finished sizes with far less waste of material than can smaller plates ; 
indeed, for plates of reasonable thickness it is now cheaper to make 
wide long plates and split them up than it is to make several 
smaller plates. 

Railwag rates.—Owing to the Continent of Europe being divided 
into so many nations, we are accustomed to speak of European 
countries as being distant from each other whenreally compared with 
the distances traversed in the United States they are close neigh- 
bours. Of late years we have imported and are importing large 
quantities of iron ore from Spain and fromthe Mediterranean coast, 
This ore is carried by sea almost the whole distance, and for certain 
special maganese ores we have gone as far as the Caucasus, India, 
Brazil, and even Chili. Even such distances as these are, however, 
not considered in the United States important, if materials can be 
carried by water or even by rail, owing to the very low rates 
charged by their railways, compared with those in Germany, in 
Belgiam, and especially in this country. No doubt the main 
element that enables the American iron trade to achieve the 
wonderful results with regard to the competition with the European 
continent is the remarkably cheap transport by rail as well as by 
water, combined with natural advantages. American ore traffic is 
now being carried over some railways at one-sixth of a penny per 
ton per mile for long distances, and coal at even a lower rate. 
Possibly the lowering of prices of raw materials is due as much to 
the attention paid to the cost of handling transport as to cheap 
coke and ore. If this country could obtain the same low rates of 
freight on railways that are current in America, or even in Belgium 
and Germany, there is no country where materials for iron and 
steel making could be more — assembied than in Great 
Britain, This question is of vital importance to this country. 
Whether our railway companies will, by adopting low rates for 
minerals and heavy goods, to some extent approach the rate of 
one-sixth of a penny per ton per mile, and so enable us to retain 
our hold on the markets of the world, must sooner or later become 
an Imperial question. If our large population cannot find 
remunerative employment both it and capital will be driven to 
other countries, Europe has already experienced the effect of the 
competition of the United States in Canada, Japan, and China, and 











one cannot help feeling that the ideas previously entertained on the 








Net receipts. 
Per full Per ton per Per full Per ton per - Per full | Per ton per Tons. 
Per T.M T.M. mile. Per T.M. T.M. a Per T.M. T.M. tae 
da. d, d, 
Great Western... .. 58°54 106 °44 0°4257 28°51 51°84 0°<073 80°03 54°60 0°2184 22,567,000 
Great Northern... 40°80 74°18 0°2967 22°96 41°74 01669 17°84 82°44 0°1298 7,164,000 
North British .. .. 60°82 110°58 0°4423 | 28°68 2°15 0°2086 32°14 58°43 0°2337 13,961,000 
ee TEED se ces 78°87 143°40 074100) | 40°38 73°42 0° 2090 38°49 69°98 02010 18,015,000 
London and North- 

Western... .. . 57°89 105 °25 0°4210 85°44 64°44 0°2578 22°45 40°82 0°1632 28,839,000 

81°78 0°3271 31°56 57°38 0°2295 


33,937,909 


sequent reduction in the tare weight has occurred in New South 
Wales, where Mr. Eddy, the Chief Commissioner of Railways, has 
in this way been able to dispense with bank engines on the many 
severe grade lines in that colony, and largely to increase the train 
loads, with the result that during an unparalleled period of com- 
mercial depression these State-owned railways, which had previously 
been a burden to the country, now largely contribute to its revenue. 
As a further illustration of the large saving in cost which has been 
effected in this way it may be mentioned that in 1895 the cost of 
working the entire freight traffic on the New York Central Railway, 
half of which consists of coal, iron ore, and other heavy goods, has 
been reduced to just one-third of a penny per ton per mile, In 
additions to these economies I may incidentally remark that the 
building of large railway wagons and carriages of steel is afford- 
ing another important outlet for manufactured material. To sum 
up the whole matter, it is beyond question that it will be through 
the agency of the large reductions already effected and constantly 
being effected in the cost of manufacture, to which I have 
drawn attention, combined with adequate and commensurate 
reductions in the cost of transport of the raw and finished 
materials, that the iron and steel industries of this country will be 
able to maintain their hold on the markets of the world, The iron 
and steel manufacturers have done and are still doing all in their 
power to reduce the cost of manufacture, and it remains for the 
great railway companies in this country, who are obviously deeply 
interested in the maintenance and development of the chief sources 
of their traffic, to supplement these efforts by large reductions in 
the cost of transport and of dealing with the large and heavy 
masses of material that the altered condition of trade demands, 

Labour questions.—My predecessor, Sir David Dale, in his 
address, referred to the increasing difficulties and hindrance to the 
steady conduct of our trade by labour difficulties, There is 
certainly no question at present that occupies or deserves to occupy 
more serious consideration of both employers and employed than 
that of avoiding strikes and disputes. In my own district, owing 
largely to the guidance of its originator, Sir William Lewis, a 
sliding-scale arrangement has existed in the coal trade of South 
Wales for more than twenty-one years, now controlling the wages 
of — of 100,000 workmen, but successful as it has been, and 
much as it has done for the district, we have had times of serious 
trouble and anxiety. If the two parties most interested are 
unable or unwilling to settle their disputes I have little faith in the 
matter being referred to a third party who may or may not know, 
and frequently cannot know, all the circumstances of the case ; 
but any method of conciliation which will replace the barbarous 
methods of brute force must have the warmest support of all 
thinking men. Probably nosingle factor tends to unsettle business 
so much as strikes and lock-outs which, from time to time, occur 
all over the world, and perhaps more frequently in our country 
than in others. Wherever they occur the loss to both sides is 
enormous. In some instances not only are large sums of money 
lost, but also profitable markets that can never be recovered, and 
whether employer or employed are the victors the workmen lose 
the savings of years, and not infrequently their steady habits, 
while the ee lose both their money and customers, to the 
detriment of themselves and of those they employ. Sir David 
Dale concluded his powerful address to this Institute by saying 
that ‘‘ Neither capital nor labour can afford to do anything which 
tends to hamper that cordial co-operation by which alone the well- 
being of the community can be secured.” In this view I ey 
concur, and can only add that whoever discovers a means by whic! 
disputes can be fairly and honestly settled will deserve well of his 
country, and of the world at large. 
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RAILWAY MATTERS. 


An electric tramway has been projected for the Princi- 
ality of Monaco, and has been definitely declared ‘‘ of public 


P The work bas been entrusted to 


u ility” bya Royal ordinance, 
M. Henri Crovetto, 


Tur Swiss railways are adopting electric light in their 
trains toa great extent. According tothe Schweizer Bauzetung, 
535 passenger carriages in Switzerland are now lighted electrically, 
and the number is continually increasing. 


A ticut railway of the metre gauge, 28} miles long, is 
in course of construction from Portel to Boulogne, Bonningnes, and 
ournihem. The line, which will be of local benefit, has been 
taken over by the Chemin de Fer du Nord. 


Tue opposition to the Lancashire, Derbyshire, and 
East Coast Railway Bill having been withdrawn, the Bill has been 
referred to the Committee of the House of Commons on unopposed 
measures. It has already passed through the House of Lords, 


Tue Secretary for Scotland has intimated to the agents 
for the Dornoch and Forsinard and Melvich Light Railways that 
he is favourably impressed with the scheme, and has signed a 
certificate for a special advance from the Treasury towards their 
construction. . 


Tur Walk-Pernau Railway, Riga, was opened for traflic 
on October 17th last. The Pskoff-Bologoe is progressing, but it is 
difficult to say when it will be finished, as the work at the beginning 
was retarded longer than was expected. Other projects under 
consideration are a new and direct line from Stockmanshof, on the 
ltiga-Dwinsk Railway, to Moscow, a branch from Bauske to Riga, 
and the extension of the Riga-Tukum Railway to Windan. 


A serious accident occurred in the shunting-yard of 
the Neath and Brecon Railway at Neath on Monday, A shunting 
engine was just about to start when one of the boiler tubes 
coliapsed. The driver, the fireman, and the shunter were on the 
foot-plate, and were thus exposed to the blast of steam, water, 
and fire. The force was so great that the coal in the engine 
bunker was swept away. Two of the men were seriously scalded, 


Tue Governor of Martinique has projected the scheme 
of connecting all the sugar factories by railway. This implies that 
the whole of Martinique will be so connected, there being a factory 
in almost every district of the island. During 1896 the first line 
of tramway was laid in St, Pierre, It connects the city to a small 
village to the north called Fonds Coree, The owners of the tram- 
way are extending the line to St. Philoméne, another village 44 
miles north of St. Pierre. 


Tur Select Committee of the House of Lords appointed 
to consider the Hastings Harbour District Railway scheme have 
decided that the preamble of the Bill has not been y gg By 
this scheme over six miles of railways were proposed to be con- 
structed by a new company from Hastings Old Town to Ore, Silver 
Hill, and Hollington, forming junctions with the South-Eastern 
Railway. In connection with this scheme a parade and sea-wall 
were proposed to be constructed. 


A mILiTary train proceeding from Westphalia to Metz, 
and carrying five officers and 1124 reserve men, left the rails ona 
steep incline near Gerolstein on Tuesday night. Seven carriages 
were completely wrecked, Nine reserve men and a brakesman 
were killed on the spot, and thirty-five soldiers and two railway 
officials were severely—many of them, it is said, fatally—injured. 
The cause of the accident is believed to have been the fracture 
of the couplings in the middle of the train. 


A CommitTTKE of the House of Commons has concluded 
its consideration of the Bill of the Dearne Valley Railway Com- 
pany, an undertaking formed for the purpose of making new rail- 
ways in the Dearne Valley, forming junctions with the Hull and 
Barnsley and the Great Northern lines, and for the construction 
of docks at Mexborough. The proposed capital is £800,000. The 
principal promoters are colliery owners in the district. The Com- 
mittee decided that the preamble of the Bill had been proved. 


A Setect CommitTEE of the House of Commons has 
passed the Bill incorporating a company with powers to construct 
a railway seven miles in length, commencing by a junction with 
the London and North-Western Railway at Watford, and termi- 
nating by a janction with the Great Northern Railway at Edgware, 
with a connecting line to the Midland Railway at Millhill. The 
estimated cost of constructing this railway is £219,193. The 
capital of the company is fixed at £240,000, with borrowing 
powers not exceeding £80,000, 


On April lst a new and general tariff for the carriage 
of coal was introduced for the entire system of Prussian 
State Railways. The surplus accruing to the branch of the 
Prussian State income allowed of a reduction in the transport rates 
for all raw material, and this reduction will give to coal the benefit 
of the very lowest class in the tariff list. The lower tariff applies 
to all raw stuffs, as compared with the special rates from coal 
mines to the coast, introduced on March Ist, 1896, to enable 
German fuel to compete with imported British coal at the ports of 
discharge, 

Tuer following is the general result of the working of 
all railways in India for the year ending December 31st, 1895, 
taken from the Administrator-General’s report :— 


Standard gauge, Metre gauge, Special gauge 
Particulars. sft. din. | —«8ft. Sin. + 2and 2ift. 


Capital cost per mile .. £10,095 £4519 £2093 
Passengers, unit miles 368,456 264,351 98,943 
Good, ton miles .. .. 358,028 124,511 16,364 
Working expenses per 

cent. of gross earnings 45 oe 49 oe 52 
Net profits per cent. on 

total capital outlay .. 5°78 5°73 7°67 


The cost, £2093, of the 2ft. and 2}ft. gauges includes some rack 
railways in the hills, The actual cost, including rolling stock, of 

1600 per mile, 
owing to the cheapness of labour and the flat nature of the country 
in most cases, 


A sMALL locomotive of a novel description has recently 
been constructed at the Baldwin Locomotive Works for the New 
City branch of the New Jersey and New York Division of the 
Erie Railroad, running from Nannet to New City, a distance of 
about four miles, The Erie Company runs a few trains between 
the terminal points every day, but the passenger and freight traffic 
is very light, and the company felt the requirement for a motor 
car which will do the work that is now being done by a locomotive, 
a baggage and smoking-car combined, and a passenger car, which, 
altogether, require the services of five men. The motor has been 
built according to the plans of the Kinetic Power Company, and 
weighs 13 tons. The length over all is 26ft, It resembles in 
appearance an ordinary street car, and has a seating capacity of 
twenty. The driving wheels are 3lin. in diameter. A preliminary 
test showed that in running a distance of twenty miles but 
30 gallons of water were used. According to the Railroad Gazette, 
the water is carried in a tank beneath the car body, but enough 
space is left in this tank for the accumulation of a small amount of 
steam. Before leaving the car-house the water in the tanks is 
heated until the pressure of the steam is about 200 Ib., but the 
steam is used in the working cylinders at a much lower pressure. 
In order to keep bg pressure a fire in a small fire-box is kept 
burning in one end of the car in order to generate a constant 
a of steam, any the pressure in the tank from 150 lb, 
to 200 lb, per square inch, 











NOTES AND MEMORANDA. 


THE official returns of the salt trade, issued a few days 
ago, disclosed a marked revival. Daring April the export ex- 
ceeded 77,000 tons, an increase of 24,500. Liverpool alone exported 
17,600 more than in April, 1896, while Runcorn and the Man- 
chester Ship Canal despatched over 4000, and Middlesbrough 
6000 tons in excess of the corresponding period. Since the year 
opened shipments have exceeded the same period of last year by 
43,000 tons. 


Tue weekly return of births and deaths issued by 
ar of the Registrar-General shows that the deaths registered 
last week in 33 great towns of a and Wales corresponded to 
an annual rate of 16°5 per 1 of their ag ate population, 
which is estimated at 10,992,524 persons in the middle of this year. 
In Salford, Sunderland, Manchester, Liverpool and Derby the 
rates were highest, being 23, 22, 22:3, 21°2, and 212 per 1000 
respectively, In Norwich and Swansea the rate was only 
10 per 1606, 


THE composition of some ancient Egyptian bronze and 
iron implements formed the subject of a paper read recently before 
the Manchester Literary and Philosophical Society by Dr. A. 
Harden. The author communicated the results of the analysis of 
two ancient iron chisels found in Thebes, and dating from about 
600 8 c, Both of the implements contain a very small amount of 
carbon, and could not be rendered very hard by tempering. A 
specimen of bronze, dating from about 1500 B.c., was found to 
resemble modern bronze in its composition, consisting of copper 
alloyed with tin. 


THE most recent proposal in connection with the use of 
acetylene in laboratories is that made by H. G. Siderbaum, in the 
current number of the Berichte, It appears that the gas can be 
employed for the quantitative precipitation of copper in ammo- 
niacal solution, and for its separation from metals like zinc, which 
are not precipitated by ammonia. Acetylene possesses the great 
advantage over sulphuretted hydrogen, which is usually employed 
for this purpose, that it yields a precipitate which can be filtered 
and wathed very rapidly, and which does not easily become 
oxidised and pass into solution. The washed precipitate is finally 
decomposed by dilute nitric acid, the solution filtered and evapor- 
ated to dryness, and the residue ignited and weighed as oxide,— 
Nature. 


Tue possibility of dynamite or blasting gelatine becom- 
ing influenced by heat increases with the number of constituents 
that enter into its composition, according to Mr. Oscar Guttmann. 
Although it may be thought that in dynamite the nitro-glycerine 
only has to be taken into consideration, yet it was found some 
twelve years ago that with perfectly good nitro-glycerine and 
what was apparently excellent kieselguhr a good dynamite could 
not be made, On examination it was shown that the kieselguhr 
contained, besides traces of iron and charred organic matter from 
calcining, comparatively large amounts of aluminium sulphate. 
Even a small quantity of this proved to have a decomposing action 
on the nitro-glycetine, with the consequent development of nitric 
peroxide, 


THE property acquired by gases, after being traversed 
by electric sparks, of cooling heated bodies, as if the gases had 
become better conductors of heat, has recently been investigated 
by an Italian, Professor E. Villari. The phenomenon was observed 
by studying the action of different gases on a platinum spiral 
heated to redness by the electric current, the sparks being pro- 
duced by a powerful coil reinforced by large Leyden jars. In 
some cases the apparent cooling produced a fall of resistance of 
10 per cent. Under similar conditions the effect was nearly the 
same for oxygen, nitrogen, and air, but was much less marked in 
the case of hydrogen. It increases with the energy of the sparks, 
and also, at first, with the temperature of the spiral; but after 
this exceeds a certain limit, the refrigerating power decreases. 


At the annual meeting of the United States National 
Academy of Sciences held last month, Professor T, C. Mendenhall 
read a paper on a ring pendulum for absolute determinations of 
gravity, giving results of a suggestion of Mr. A. S. Kimball that a 
dise of metal vibrating in its own plane would constitute an im- 

roved apparatus for such determinations. This gives the equiva- 
Tent of a pendulum of any length from infinity to that of the 
diameter of the outer circumference of the ring. The ring, says 
Nature, is suspended from its inner circumference ; and the length 
of the oulveleas pendulum is computed by tke following formula, 
in which / is the length required, R is radius of the outer, and R, 
is that of the inner circle; / = R? + 3R2 + R,. With a crudely- 
prepared disc of this description, results were obtained correct to 
one part in 10,000, 


“Tue Effect of Temperature upon the Magnetic and 
Electric Properties of Iron ” was the title of a paper by Mr. D. K. 
Morris, of Zurich, read lately before the Physical Society. The 
investigation relates to the measurement of the etic perme- 
ability, hysteresis, and electrical resistance of iron simultaneously 
at different temperatures. The specimens are formed into annular 
rings made from iron strip. The strip is first lapped round with 
asbestos, paper, and mica, and then wound upon itself to the 
required thickness. A platinum wire is included in the mica 
lappings for thermometrical purposes. Upon each annular ring 
are the following windings: (1) A primary magnetising coil ; (2) a 
secondary coil connected to a ballistic galvanometer; (3) an 
electrical heating coil. Further, the iron strip is itself connected 
to a Wheatstone’s bridge for resistance measurements. The coil 
can be heated to 1050 deg. Cent. At the higher temperatures the 
surrounding air has to be freed from oxygen; this is done by 
enclosing the coil in a suitable vessel and exhausting with an air 
pump; when most of the air has thus been removed, the residual 
oxygen is absorbed by an electrically-heated iron wire. Curves 
are drawn representing the changes of permeability at the different 
temperatures, and at the same temperatures the corresponding 
hysteresis loops are plotted. The hysteresis diminishes with tem- 
perature and nearly vanishes at about 764 deg. Cent. 


At the Royal Institution on Thursday, the 18th inst., 
Professor Dewar began the last of his course of lectures on ‘‘ Liquid 
Air as an Agent of Research,” with a short discussion of the limit- 
ing volume of substances at the zero of absolute temperature, It 
was impossible, he said, to believe that matter at that temperature 
would have no mass, and the extension by extrapelation of the 
curves expressing variations of = attainable temperatures 
might give entirely wrong results, because at low temperatures 
many properties of bodies dropped, as it were, over a precipice. 
The lecturer then illustra’ by experiments the changes pro- 
duced in the elastic constants of various substances by intense 
cold, and proceeded to discuss chemical action at low tempera- 
tures. All ordinary reactions entirely ceased, largely because 
everything became solid—a state of matter not favourable to 
chemical action, Photographic action, however, persisted to a 
certain extent, ——— if gelaltine plates were used. This 
might probably explained as indirectly due to the property 
possessed by organic bodies, especially the more complex ones, of 
any cp at low temperatures. Professor Dewar also showed 

ow cold increased the magnetic moment of a permanent magnet 
by as much as 20 or 30 per cent., and at the same time illustrated 
the magnetic properties of liquid air itself. In conclusion, he 
referred to the effects of extreme cold upon living organisms, In 
the case of ordinary putrescent matter it was found that the spores 
were not killed by being subjected to the temperature of liquid 
air, and experiments were now being carried out to discover 
whether s exposed to liquid air for at least 100 hours still 
retained the power of germination, 








MISCELLANEA. 


Tue Congress of Chili is said to have adopted a 
Government proposal according to which any person or company 
establishing an iron foundry in Chili shall receive a subvention of 
125,000 dol. 


THE annual dinner of old students and friends of King’s 
College will be held at the Holborn Restaurant on Monday, 25ch 
June, Lord Kelvin in the chair. The Duke of Cambridge has 
signified his intention to be present. 


Tue Victorian Era Exhibition at Earl’s-Court is to be 
opened by H.R.H. the Duke of Cambridge on Monday next, 
24th instant. An introduction to the catalogue on ‘‘ Science and 
Engineering, 1837 to 1897,” has been written by Mr. Charles 
Bright, F.R.S.E. 


In the first three months of this year, 2233 vessels, 
measuring 308,557 register tons net, used the North Sea and 
Baltic Canal, against 2341 ships, measuring 211,164 tons net in 
the corresponding period of 1896. The dues collected amounted 
to 161,414 marks, against 141,042 marks, 


As the result of exhaustive experiments, the Austrian 
Government have determined to fit the Yarrow boiler in the 
cruiser, now building at Pola, of 8000-horse power. There will be 
eight boilers in all, having 2500ft. of heating surface each boiler. 
These boilers, as well as the machinery for tis vessel, will be con- 
structed by the Stabilimento Tecnico, Trieste. 


A REPORT is in circulation that the engineers who have 
been consulted by the Tyne Commissioners as to the repair of 
Tynemoutk Pier, which was greatly damaged by the gales of last 
winter, have advised that it will be necessary to rebuild the whole 
of the pier from the damaged portion to the seaward end, a 
distance of 750ft., and the cost is estimated at £300,000. The 
pier itself is 3000ft. long, and has been in course of construction 
about forty years. 


Many of the steamship companies are making arrange- 
ments for taking passengers to witness the grand naval review at 
Spithead on June 26th. The Orient Company’s twin-screw steamer 
Ophir, 6910 tons register, and 10,000-horse power ; the American 
line’s twin-screw steamer New York, 10,800 tons register, and 
20,000-horse power; and the well-known fast paddle steamer 
La Marguerite, owned by the New Palace Steamers, Limited, have 
been told off to witness the review. 


THe Standing Orders Committee of the House of 
Commons have had before them a petition for leave to deposit a 
notice of the Victoria Embankment Extension and St. John’s 
Improvement Bill, which contemplated an extension of the Victoria 
Embankment from the Victoria Tower Gardens to the western end 
of Lambeth Bridge, and the construction of a new street 90ft. 
wide in connection with the improvement. Notices for Bills of 
this kind are required by the Standing Orders to be given in 
November, and nothing therefore can be done till next year, 


An exciting incident occurred on the Mersey on 
Wednesday, when Nelson’s battleship the Foudroyant went ashore 
at Seacombe, The old warship has been on view at Liverpool for 
some time past, and about a week ago she was taken out of dock 
and anchored in the river about midway between Seacombe and 
the landing stage, When a strong ebb tide was running, the 
Foudroyant dragged her anchors and drifted towards the Cheshire 
side, eventually going ashore to the north of Seacombe stage. It 
is believed that the Foudroyant has not sustained any damag 


Tue Works Committee of the London County Council 
have just submitted their half-yearly return due on September 
29th last, and from a tabulated statement it appeared that for 
fifteen works certified as completed the actual cost had been 
£59,690, as against a final estimate of £52,133, a loss of £7557. 
Jobbing works, estimated to cost £9989, had actually cost £3981, 
these showing a profit of £1008, The summary of the whole 
works since the department had been created showed a loss of 
£1661 on estimated works, and a profit of £3149 on jobbing works. 


In reply to a request made by Sir W. Houldsworth for 
the appointment of a Select Committee to consider the working of 
the Boiler Explosions Acts (1882 and 1890), the secretary of the 
Home Department—-Sir M. W. Ridley—on Monday last said the 
session was too far advanced to hope that a committee could do 
much with the inquiry, but if he saw any indications that an 
inquiry would be generally welcomed in regard both to this subject 
and also that of the Bill relating to the persons in charge of 
engines and boilers, to which the House has given a second reading, 
he would be prepared to favourably consider the proposal. 


Asout 150 joiners are working overtime on the Mars, 
undoing the work of the contractors, not, saysthe Naval and 
Military Record, because it is bad work, but because it is not 
strictly in accordance with Admiralty requirements, And the 
same thing happens in every ship delivered from the private yards. 
Officers go on board and 'admire the joinery, invariably satisfying 
themselves that it is good ; and then, when the ship is wanted for 
the service, all this elegance has to be removed ; what has cost 
hundreds of pounds is found to be useless ; and the joinery has to 
be adapted to Admiralty requirements. The present system is 
hard on the contractors, for by strictly complying with Admiralty 
requirements they would save money, though the result might be 
less satisfactory in point of taste. 


SEVERAL recommendations for street improvements 
in Liverpool will be brought forward at the next meeting of 
the Council by the Health Committee, says the Contract Journal. 
In regard to Cook-street, the committee ee that they have 
arranged with the owners on the south side of the street to carry 
out the improvement already agreed to by the Council for the sum 
of £30,000. Netherfield-road North is to receive attention. It is 

roposed to widen it throughout nearly the whole of its length to 
Beet, for the most part, and in one short length to 50ft. and 52ft. 
The present width is very irregular, and varies from 29ft. to 53ft. 
The widening will be done almost entirely on the east side. That 
rtion of Smithdown-road which extends from Bagot-street to 
olin on the south-east side is also to be dealt with. The 
present width varies from 50ft. to 60ft., and the increased width 
will be 60ft. throughout the greater part of the length with which 
it is now proposed to deal, 


On Monday last a fire broke out amongst some loose 
wood beneath the first-class cruiser Argonaut, building at the Fair- 
field Shipbuilding Yard, Govan, Glasgow. The fire originated right 
under the keel of the cruiser, a few yards aft of the ram, and is 
supposed to have been caused by a red-hot rivet falling among 
shavings or other combustible material. It is impossible to esti- 
mate the damage. The sheathing for about a quarter of the 
length of the vessel on both sides will have to be renewed. This, 
however, is not the most serious matter. The great heat of the 
fire has, in all probability, warped a number of the plates consti- 
tuting the frames of the cruiser, and very extensive repairs may be 
necessary. Her Majesty’s ship Argonaut is a sister ship to the 
Diadem, launched from Fairfield in October of last year. The 
dimensions are:—Length, 467ft.; breadth, 69ft.; displacement, 
11,000 tons. The vessels are all sheathed with teak planking 4}in. 
in thickness, and covered outside of that with copper sheets. In 
this planking the fire on the onaut originated. The Diadem is 
fitting out in the private dock at Fairfield, and is already far 
advanced. The hull of the onaut is almost completed, most of 
the sheathing being in place. e unfortunate fire will, of course, 
hinder the completion by a considerable time. The blocks on which 
the cruiser rested did not appear to be much , and there 
is no fear of her falling out of her launching cradle,j 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD anv Co., Vienna. ; 
OINA.—KELLY AND WALSH, Lrp., Shanghai and Hong Kong. 
FRANCE.—Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
A. TWEITMEYER, Leipsic. 
INDIA.—A- J. ComBripaE anp Co., Bsplanade-road and Railway Book- 
, stalls, Bombay. 
JTALY.—LOESCHER AND Co., 807, Corso Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY anp WA.sn, Lrp., Yokohama. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
s, AFRICA.—GORDON AND Gorcn, Long-street, Capetown. 
p R. A. THOMPSON AND Co., 38, Loop-street, Capetown. 
J. C. Jura AND Co., Capetown, Port Blizabeth, and Johan- 
nesburg. 
AUSTRALIA.—GoRDON anp GotcH, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; 362, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Edward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anp Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MoNTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA,.—InTERNaTIONAL News Co., 83 and 85, 
Duane-street, New York. 
Susscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—KeEtty anp Watsu, Lrp., Singapore. 
CEYLON.—WwavartNa AND Co. Colombo. 
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PUBLISHER’S NOTICES. 


*,” With this week’s number is issued as a Supplement a Four-page 
Working Drawing of « Six-coupled Tank omotive, Circum- 
Etna Railway. Every copy as issued by the Publisher includes 
« copy of this Supplement, and subscribers are requested to notify 
the fact should they not receive it. Price 6d. 


*,” If any subscriber abroad should receive THE ENGINRER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
tnjormation of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
yf suffered, can be remedied by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

*,* All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*.* We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


F, A. J. (Cape Town.)—Both your letters have been received, although 
not correctly addressed. Thanks. 

D. I.—You must become a pupil of the Royal School of Mines, South 
Kensington. Write to the secretary for a prospectus. 

G. A. H.—The steam turbine has been repeatedly illustrated and 
described. The proper speed is several thousand revolutions per 
minute. 

T. W. P. (Dorchester.)—Your letter as it stands is unintelligible, and you 
have aes to supply the particulars of the experiment to which 

ou refer. 

LE. C. (Hull.)}—The percentage of CO, is a very variable quantity in 
boiler furnace gas, depending as it does on the amount of air admitted. 
If you can consult the ‘‘ Transactions” of the Institution of Mechanical 
Engineers, containing the report of the trials of marine engines carried 
out by a Committee and Professer Kennedy, you will find much 
information on the subject. 

8S. W. M. (West Kent.)—It is impossible to express any useful opinions 
concerning your diagram puzzle without further data. The difference 
in size ray be due to the action of the automatic cut-off gear, or the 
indicator may be fitted so that it gives erronecus cards, or the obliquity 
of the connecting-rod may affect the diagram ; or the ports, acting ia 
a sense as an intermediate receiver, may be longer at one end than the 
other. There are at least half a dozen available solutions of your puzzle. 
Which is the right one it is impossible to say from a mere examination 


of the diagrams. 
INQUIRIES. 


STEAM CANOES. 

Sir,—Can any of your readers kindly inform me whether steam- 
propelled canoes to hold two persons or more can be obtained com- 
mercially, and if so, where and at what price? R. J. 8. 

May 19th. 








MEETINGS NEXT WEEK. 

Tue InstiTuTIon oF CrviL ENoingers.—Tuesday, May 25th, at 
10.30 a.m.: Engineering Conference, to be opened by Mr. J. Wolfe Barry, 
C.B., LL.D., F.R.8., President. 

Society or Arts.—Monday, May 24th, at 8 p.m.: Cantor Lectures, 
‘Design in Lettering,” by Mr. Lewis Foreman Day. Wednesday, 
May 26th, at8 p.m. Paper, “Silver and Prices: the Ecunomiec Drain of 
Debtor Nations,” by Mr. Moreton Frewen, B.A. 
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1100 GUINEAS ROAD CARRIAGE COMPETITION. 


WE are now in a position to announce'that the Judges 
have decided to make their preliminary examination of 
the vehicles entered for competition on Friday, the 28th, 
and Saturday, the 29th May, at the Crystal Palace, and 
that they will start the competitors on the long distance 
run on Tuesday, the Ist June. Mr. H. Graham Harris, 
M. Inst. C.E., will act as hon. secretary during the trials. 

At the request of some of the competitors it has now 
been arranged that the competing vehicles will be 
accepted if delivered to the Crystal Palace at any time 
prior to Monday evening next, the 24th inst., at eight 
p.m. Any small work, in the way of touching up or 
finishing, may be done at the Palace, on any day up to 
the morning of the 28th inst. Facilities will also be 
afforded to the competitors for making test runs in the 
Palace grounds on the morning of any day (with the 
exception of Sunday), between the 24th and 31st inst., 
inclusive, between the hours of six a.m. and ten a.m. 

We may add that competing vehicles may be weighed 
at the Crystal Palace, if preferred, instead of on a public 
weighing machine as provided by the conditions. 
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THE CONFERENCE, 


Our readers are aware that next week a three days’ 
Conference of the members of the Institution of Civil 
Engineers will be held. The days fixed are Tuesday, 
Wednesday, and Thursday. The event is remarkable in 
that it notes a new departure. Hitherto the Institution 
has been content to hold its weekly meetings. It never 
visits the provinces. No excursions have taken place 
under its auspices ; and it is beyond all question that the 
policy pursued in the past has been successful. Not only 
is the Institution of Civil Engineers the oldest body of the 
kind, but the most eminent. Over 6000 names are borne 
on its books, and its popularity augments, and the desire 
to join its ranks increases. Last year nearly 500 proposal 
papers were sent in, and passed through the hands of the 
Council. It is not wonderful that, under the circum- 
stances, some apprehension is felt lest the Institution 
should become too unwieldy. Of late very great care 
indeed has been exercised in the election of members and 
associates ; but the standard of attainment of the modern 
engineer is now so high that it is no easy matter to 
restrain the rush for membership. It was time that a 
change was made, and as we announced some time since, 
the conditions of membership have now been made very 
stringent indeed. One consequence of the fact that large 
numbers of members and associates reside permanently 
in the country has been a complaint, felt perhaps rather 
than expressed, that the Institution was not quite in touch 
with a large proportion of the members. Men living in 
provincial towns yet holding important positions only 
rarely had the chance of attending the meetings or 
entering the home of the Institution in Great George- 
street. Essentially a London Institution, the country 
members were in a measure shut out from its advantages ; 


that the members must come to the Institution. It was, 
in short, the old case of Mahomet and the Mountain. 
The first effort in this direction has taken the form of a 
Conference, and how popular this promises to be may be 
gathered from the enormous number of applications 
which have been sent in for tickets. 

We have already published a complete time-table of 
the proceedings. A few words of explanation and eluci- 
dation may be said, however, with advantage. Let us 
take for illustration the first paragraph of Tuesday’s 
programme. Meetings will be held simultaneously in 
Westminster Town Hall and Westminster Guildhall— 
which must not be confounded with the Guildhall. In 
the former Mr. Preece will introduce the subject of the 
‘‘ Transmission of Power by Electricity;” Mr. Ellington 
will introduce the “‘ Transmission of Power by Water ;” 
and Dr. John Hopkinson will introduce the “ Trans- 
mission of Power by other Agents.” We have at various 
times, when commenting on the proceedings of the 
American Society of Mechanical Engineers, referred 
to what are known as “Topical Discussions” at 
certain meetings. No “paper,” properly so-called, is 
read, but a member stands up and starts some question, 
or states some proposition for discussion. Aninterchange 
of ideas and information follows, usually to the consider- 
able benefit of all concerned. Now the proceedings at 
the Conference will be conducted somewhat on this 
system. All the speakers are limited to about ten minutes 
each; the little paper, or “introduction,” by Mr. Preece 
will run to about one thousand words; that will also be 
the length of each of the papers, if they may be called 
papers, read by Mr. Ellington and Dr. Hopkinson. We 
have every reason to think that this arrangement will give 
great satisfaction. No one will be bored or wearied; 
much food for thought will be supplied, and a great deal 
of solid information imparted. What is true ofone day 
and one meeting will hold true of all. It will be seen 
that the list of subjects is large—forty-one in number ; 
they have been carefully selected, and will each and all 
be introduced by men qualified in the highest degree to 
deal with them. 

Each morning meeting will be followed by excursions 
and visits. Many of them will be in the highest degree 
interesting, particularly to country members. Their 
prospective popularity may be gauged by the overwhelm- 
ing number of applications which the secretary has 
received from those who wish to take part in this portion 
of the programme. On Tuesday and Wednesday will be 
held the conversazione of the President, in the fine home 
of the Institution in Great George-street. In former 
years there were always shown on such occasions a 
collection of models and apparatus. More recently this 
practice was abandoned, principally because there was 
not room, or because the conversazione took place at 
South Kensington Museum. Last year, however, the 
old plan was revived, and as will beno doubt remembered, 
a very interesting collection of scientific exhibits was got 
together. This year the display of last year will be im- 
proved upon. A large number, too, of the finest pictures 
in England will be shown. Nothing, in a word, seems to 
have been forgotten that can make the Conference a 
success. 

We have heard it stated that the new policy of the 
Institution—for it is a new policy—is intended to strike 
a blow at the kindred societies and institutions which 
have their headquarters in the provinces. We feel certain 
that this statement is based on a delusion, and has no 
foundation of any kind in fact. There is plenty of room 
for the Institution and for a dozen other engineering or 
scientific societies as well; and as very many of the 
members of the Institution are also members of other 
societies, it is hard to imagine why any hostile or jealous 
feeling should exist. It must be evident that while the 
Institution of Civil Engineers is at once from its age, its 
charter, and the splendid array of names on its records, 
the leading body, taking rank over all the others, there 
is ample room for other bodies with kindred aims devoted 
to the furtherance of branches of construction with which 
civil engineers have little or nothing to do. Again, there 
are men whose attainments donot entitle them to a place 
in the ranks of the Institution, but who are nevertheless 
highly competent in their own specialities ; and to such 
men membership of some institution is essential, and in 
its own way—often a very admirable way—gives them a 
recognised position as members of the profession. If 
the Institution of Civil Engineers began to visit the 
provinces— of which there is not at present at all 
events the remotest chance—such visits could not 
possibly harm any local society or institution. Great 
George-street, indeed, only extends the hand of good 
fellowship ; andthose who see in the Conference evidence of 
arrogant rivalry hardly deserve consideration. In the 
movement to popularise the Institution of Civil Engineers, 
and to bring it into touch with its country members, we 
see nothing but an evidence of enlightened policy. Even 
our great universities, saturated as they are with the 
traditions of the past, conservative as they are of the 
trusts conferred on them of old, have found it necessary to 
move with the world, to make changes and grant con- 
cessions. Who will say that learning has suffered, or that 
our universities are less useful, less honourable, or less 
honoured ? Those who stand still to-day will go back to- 
morrow. If the Institution did not adapt itself to the 
requirements of the age, the time would not be distant 
when it would be pronounced an anachronism. 


EMPLOYERS’ LIABILITY. 


THE most original, important, and remarkable feature 
in the Home Secretary's new Employers’ Liability 
Bill, read a second time on Tuesday night, and re- 
ferred to a Committee of the whole House, is the 
clause by which the employer is compelled to pay com- 
pensation for accident to his workmen, no matter how 
the accidents are caused. In effect the principle is the 
same as that regulating certain forms of insurance, in 
accordance with which the insurance company pays all 
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and as the Institution never left the metropolis, if a 
change was to be made for the better it was apparent 
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injury was brought about. A railway insurance ticket is 
of this character. The principle embodied in this Bill 
by the Home Secretary is, it will be seen, not novel. 
Indeed, it has been tried with, however, doubtful results 
in Germany and Austria. At first sight it appears that 
the new Bill will inflict a great wrong on the employers ; 
but we think that examination will show that this is not 
really the case, and that with the danger comes a way of 
escape out of it. There are several other points about 
the Bill which are worth notice; but they are all dwarfed 
by the main provision, and to this for the moment we 
shall confine our attention. 

It seems to be clear that a man will not seek to injure 
himself, compensation or no compensation. This being 
so, it may be taken for granted that the employer will thus 
far be no worse off than he was before. His men will 
not maim themselves, or break their head, arms, or legs 
more freely should the Bill become law than they have 
done hitherto. It holds out no adequate stimulus to self- 
destruction. A large proportion of the accidents that 
now take place are traceable beyond question to the 
employer, in the sense that he becomes legally liable for 
them. Thus, to take a familiar example, ifa coachman, 
driving his master’s carriage, injures another vehicle by a 
collision, the master must make good the damage done by 
his servant. It will be seen, therefore, that at the worst 
only a proportion of all the accidents that occur will be 
affected by the new law. Hitherto, however, the doctrine 
of common employment helped the master, who was not 
liable to pay compensation for accidents brought about 
by the neglect of fellow-workmen. This doctrine, 
although not expressly repealed, becomes practically of 
little importance. Under the present law the employer is 
liable for the consequences of his own acts; for those of 
foremen, or managers, or gangers; for those due to 
defects in machinery or plant. But under the new law, 
not only will the old legislation remain unrepealed and 
intact, but the master will virtually be liable for the work- 
man’s own negligence, the “act of God,” and the 
negligence or malice of a stranger. The question at once 
arises, what percentage of accidents is the result of every 
of these causes? It would be very difficult to answer 
the question, and we shall not attempt it; but it is at 
least clear that the master or employer ought by every 
principle of right, to be liable to pay compensation for 
injuries brought about by his own penuriousness, negli- 
gence, orignorance. Thus, for example, as we have often 
pointed out, the mere fact that a boiler has exploded ought 
to be taken as strong presumptive evidence that the 
owner, and no one else, is responsible for the con- 


sequences. So far so well. It will be seen that 
the new Act is in no way unreasonable or hard. 
We come now to the clause making the owner 


responsible for the acts of his own men, and we are 
disposed to think that this may turn out a direct good 
instead of being an unmixed evil. A great many accidents 
are caused now by the lack of discipline. It is quite well 
understood that some ‘‘ shops” are far more dangerous 
than others; and this last is largely due to what, for want 
of a better phrase, we may term lack of moral tone in 
the place. We could give numerous examples of what we 
mean, and of course the facts are familiar to many of our 
readers. Here, however, is an illustration which may be 
of service. We have gone back several years in selecting 
it, for obvious reasons. A large highway bridge in iron 
was being constructed across a river in the Midlands. 
The inspector to the engineer held that the contractors 
did not provide sufficient planking and fencing for the 
riveters, and reported accordingly. The contractors said 
that that was their affair, and they would do no more. 
Then the inspector reported that the contractors did not 
provide him with reasonable facilities for obtaining access 
to the work. The engineer thereupon called on the 
contractors to provide adequate platforms, which the 
contractors refused to do. While the controversy was 
going on a rivet boy fell into the river and was drowned. 
The remarks made by the coroner when all the evidence 
was adduced were of such a character that sufficient 
planking was provided at once. Everything connected 
with this bridge was conducted on the go-as-you-please 
principle, and the result all round was wholly unsatisfac- 
tory. So long asan employer could screen himself behind 
the doctrine of common employment, he could afford to 
dispense with discipline. Under the new Act, discipline 
is the one way of escape. Thus, foremen who ought to 
see that chains are sufticiently strong, ropes sound, gang- 
way planks broad enough and strong enough, will be 
compelled to do what they ought. The employer will 
soon find to his cost that it does not pay to employ an 
inconsequent, reckless, or incompetent man. In few 
words, vigilance will be in demand, and it is impos- 
sible to display it in one direction only. The 
manager who is continually on the look-out to pre- 
vent his men being hurt will not be blind to other 
matters which may even yet more concern his in- 
terests; and the happy-go-lucky workman, who is a 
perpetual risk to himself and a terror to his fellows, will 
tind that there is no place for him in the factory, the work- 
shop, or the shipyard. Sobriety, too, will be promoted, 
waste will be reduced, and in this way we are disposed to 
think that, as we have said, the extension of the employer's 
liability may really do him good instead of harm. 
Those of our readers who have read the various reports 
on German methods that reach this country from time 
to time, will remember how great is the importance 
attached by those who report to the strict discipline 
enforced among the workmen abroad. With the Germans 
it is due to military training. Anything that would 
= it in our own shops would be an almost unmixed 
good. 

The question of insurance remains to be considered. If 
the master is to be liable for every accident, will he not 
protect himself by insurance, and who shall say him nay? 
On this point we must speak with considerable hesitation. 
If he can effect a general assurance which will keep him 
scot free, then there will probably be a greater number of 
accidents than ever. It will be nobody’s business to 





enforce that discipline and vigilance in which alone 
immunity from accident is to be found, unless somethiug 
is gained by it. The only one to gain directly is the 
insurance company, and the insurance company has no 
locus standi in the works, and is powerless to interfere. 
It will be remembered that Sub-section 4 of Section 1 
provides that, in the event of master and workman 
desiring to substitute any scheme of insurance or compen- 
sation for the one provided by the Act, they shall only be 
able to do so on the Registrar of Friendly Societies certi- 
fying that such proposed substituted scheme is on the 
whole not less favourable to the workman than the pro- 
visions of the Act. It is to be understood, of course, 
that the employer may insure as much as he likes and 
protect himself how he pleases, but that unless his 
methods are regarded as legitimate by the Government 
he cannot enforce any claims that would enable him to 
escape the consequences of his own default. Thus, for 
example, a workman could not contract himself out of the 
Act by accepting an accident policy from his master; 
he might take his insurance money and still sue his 
employer. It will be seen that such action as that 
represented by the Bill on the part of the Government is 
very nearly equal to prohibiting contracting out. We fully 
endorse the views enunciated by a daily contemporary. 
‘“What about the Home Secretary’s statement, in 
bringing in the measure, that the Government was 
pledged not to interfere with the right to contract out? 
It is urged that this amounts to a distinct interference 
with the freedom of contract. In spite of the specious 
explanations with which the introduction of this clause 
has been accompanied, it is claimed that for two persons 
not to be allowed to come to an understanding except 
with the consent and certificate of a third person, and 
that third person a Government official, amounts to very 
nearly the same state of things as Mr. Asquith wished to 
impose in 1893.” 

Beyond question the clause making the employer 
responsible for every one and everything in his employ is 
absurdly unfair. But there are many laws not a whit 
less unfair which in practice work well and do good. 
There is a limit, however, beyond which it seems impos- 
sible to go. The notion that shipowners should be 
responsible indiscriminately for any and every accident 
that occurs has proved too ridiculous for the House of 
Commons so far. The idea that the shipowner should 
have to provide for the wives and children of a crew lost 
by shipwreck does not commend itself to sensible people, 
and it seems to be impossible that sailors should be 
brought under the operation of the Act. The theory that 
the mine owner is to be responsible for explosions, at a 
cost of about 3d. per ton of coal raised, is, to speak 
mildly, unpopular. There is a good deal to be said in 
favour of including the farm labourers; but the sugges- 
tion that domestic servants should be added is simply 
to add a new terror to domestic life, and render the de- 
mand for steam or electric cooks, housemaids, footmen, 
and butlers, greater than ever. 
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A RECALCITRANT BOILER OWNER, 


A Boarp or TraDE inquiry has just taken place in Black- 
burn which deserves the attention of all boiler owners and 
steam users. The boiler in question belonged to Mr. Thomas 
Ainsworth, proprietor of livery stables. It was purchased 
second-hand in 1890, and was used for the purpose of supplyin, 
steam to a small engine. The boiler was of the vertical an 
cylindrical type, 6ft. high and 3ft. 6in. in diameter, and 
worked at a pressure of from 40 lb. to 50 1b. per square inch, 
In September, 1890, it was insured with the Boiler Insurance 
and Steam Power Company, Limited—now the Vulcan 
Boiler and General Insurance Company, Limited—of Man- 
chester, for £100, at a premium of £1 a year. It was 
examined periodically by the insurance company’s inspectors, 
and in April, 1894, serious signs of corrosion were discovered, 
and were duly reported to Mr. Ainsworth. No repairs, however, 
were effected. The boiler was used only once a week or s0, 
and it was allowed to take its course. The insurance com- 
pany thereafter sent letter after letter, about thirteen in 
all, besides directing one of its inspectors to make a personal 
call, asking to have the boiler prepared for a thorough 
examination, and reminding the owner that all boilers should 
be thoroughly inspected at least once a year. No notice, it 
appeared, was taken of these appeals, and eventually the pay- 
ment of the premiums ceased, and the policy lapsed in 
September, 1896. On the morning of the 26th March last 
the boiler exploded, causing considerable damage and 
injuring a workman and a boy. It was a very fortunate 
circumstance that no one was killed, or Mr. Ainsworth 
would have found himself in an extremely unpleasant 
position. The opinion formed, and rightly formed, by the 
Commissioners, was thus expressed by Mr. Howard Smith : 
“The explosion seems to us to be entirely due to gross 
negligence and carelessness on the part of Mr. Ainsworth, 
and we have no hesitation in finding that he is to blame for 
theexplosion. It seems tous that Mr. Ainsworth does not even 
now realise his position ; he seems to have treated this thing 
in an off-hand way, not caring whether the boiler were insured 
or not, taking no notice of the letters sent to him, discon- 
tinuing the insurance, treating the matter with levity all 
through, not answering the letter addressed to him by the 
solicitor of the Board of Trade, and coming before us and 
trying to throw dust in our eyes by not producing the 
reports and letters.” And they finally arrived at the 
conclusion that this was a case in which the whole of the 
costs should be paid by the person blamable for the explosion. 
Mr. Ainsworth could not, in their opinion, plead ignorance, 
for on thirteen occasions written notice and on several occa- 
sions verbal notice was given to him or his servants of the 
need for an inspection. They therefore ordered that Mr. 
Ainsworth pay to the solicitor to the Board of Trade the sum 
of £80 towards the costs and expenses of the investigation. 
We do not think that any fault can be found with this 
decision, although no doubt it has caused Mr. Ainsworth 
some surprise. If only the Board of Trade would always back 
up the boiler insurance companies as it did in this case, 
less would be heard about further legislation on steam boilers. 


MACHINERY IN THE FILE TRADE. 


In our article on ‘‘ Trade Union Foolishness” in a recent 
impression of THE ENGINEER, the case of the Sheffield file 








trade was instanced as very much to the point ang most 
instructive. 1t was stated that various attempts were mp e 
for years to introduce file-cutting machines in Sheffiela and 
the district, The file cutters successfully opposed the 
machine until the latter was perfected and able to prody 
good work. Then the machine won its place in the labons 
market, and enormous quantities of first-class files arg nas 
constantly turned out by machinery. Our Sheffield correspon 
dent, in confirming our view of thesituation in that trade, states 
that not only has the output of machine-made files immense} 
increased, but that there has also been a greatly augmented 
call for hand-cut files. So important, indeed, has been the 
demand for the latter that the File Cutters’ Union cannot 
find sufficient workmen to do the work. That the trade hag 
been retained at all in Sheffield is due to the introduction of 
machinery. Had the trade unionists succeeded in crushin 
the enterprise of manufacturers in file making, it wou) 
have been added to the lost industries of England, gi, 
Frederick Mappin, head of Messrs. Thomas Turton ang 
Sons, Limited, Sheaf Works, was among the first, if not 
absolutely the first, to see that if file-making were to con. 
tinue in the Sheffield district it would be necessary to « go 
with the times.” This meant the adoption of machinery 
He fought the battle with equal courage and success, Now. 
to-day, the business has not only been retained but greatly 
extended. The machine won simply onits merits. Repeated 
experiments and trials vindicated its efficiency as a workin 
tool, and the manufacture of file-cutting machinery has itge] 
become a business of no little magnitude in the city where the 
machine was bitterly opposed in its infancy. The lesson of 
the file trade should not be lost in other industries ; but trade 
union officials unfortunately are dull pupils, even in the 
dearest of all schools—the schoolof experience. That school 
as the sage of Chelsea puts it, is a good one, but it exacts un. 
commonly high fees for its lessons, and it is marvellous, with 
all the morals it has so often pointed, and all the tales it hag 
adorned, how much unwisdom is yet let loose in the world, 
particularly when the first glints of prosperity break through 
the clouds of prolonged adversity. 


SOUTH AMERICAN TRADE. 


Ir is not without gratification that we find that in some 
respects, at any rate, English ware enters into successful 
competition with German merchandise. Thus, it is pleasing 
to learn from a report recently published by a commission 
appointed by the National Association of Manufacturers of 
the United States that in Brazil ‘‘ Vices are imported from 
England, German ones not having proved satisfactory.” This 
is, however, a point on which we must not pride ourselves 
too soon, as we gather from the same source that “ lately 
some very good and cheap rakes have been received from 
Germany,” so that our present triumph is slightly marred by 
the prospects of future difficulties. It has been generally 
supposed that to see ourselves as “‘ithers see us” would be 
a form of self-castigation which would mortify our pride. 
Now, however, that from the trade reports of foreign countries 
we are able to find out how others regard us, the probability is 
that, instead of being taken down a peg, weshall go up in 
our own estimation. Our own consuls seem to work on the 
principle that the time to apply the birch is when the boy 
is good, because it prevents him becoming bad, and so they 
tell us that we are making all sorts of mistakes, losing trade, 
being ousted by Germans, and so forth. It appears, however, 
from the report which we have quoted above, that England 
holds one-third of the foreign trade of the three great states 
of South America, and that in machinery and hardware she 
is far in advance of all rivals. The British merchant “ enjoys 
the very important advantage of being already upon the 
ground, and the further advantage of knowing how to stay 
there.” 


EIGHT HOURS. 


We hear on very good authority that the labour leaders 
are out again hunting the Snark. Within a few days there 
is, according to report, to be a grand to-do in London. The 
workmen in all the principal engineering works are to rise 
suddenly and demand something for nothing, that is to say, 
nine and a-half hours’ pay for eight hours’ work. The British 
workman’s wish for the eight hours day is not due toa desire 
for more leisure to pursue intellectual studies, nor is it from 
a feeling of physical exhaustion, nor even from a hanker- 
ing after the pewter pot wherein his humour lies, 
The British workman was born neither yesterday nor 
to-morrow. He is neither behind nor before his times. 
He does not want to work less than nine and a-half hours a 
day, in fact he is quite willing to work more; but he wants to 
be paid overtime for all work after the eight hours. That is, 
we believe, his little scheme. To meet successfully the 
attempt he now proposes making, the masters will probably 
find it necessary—we hear rumours already of such a step 
being taken—to enter into the great Employers’ Federation 
of the North. They are scarcely strong enough to stand 
alone, but with the coalition of the North and South, the 
masters all over the country would be in a position to treat 
the unreasonable demands of the men with gentleness but 
firmness, 








LITERATURE. 
The Naval Annual. T. A. Brasszy, J. Griffin and Co., 
Portsmouth. 


[First Nortice.] 
Howrver much we may regret the absence of Lord 
Brassey in Australia, as depriving us of those vigorous 
and thoughtful papers upon naval administration which 
he has furnished to the Annual from time to time, it is 
sufficiently clear that the present editor, Mr. T. A. Brassey, 
has well represented him in the volume for the year 1897. 
For not only has he sustained the reputation of the work 
in the ordinary chapters upon the progress of the British 
and foreign navies, upon relative strength, upon naval 
manceuvres, upon marine engineering, manning, armour, 
and ordnance, and upon naval statistics generally, but he 
has introduced into the book papers by Colonel Sir George 
Clarke, K.C.M.G, and by Mr. John Leyland, upon the 
higher questions of the ‘‘ Limitations of Passive Defence, 
and the bearing of recent naval literature upon that of 
the command of the sea, the principles of imperial 
defence being discussed in a pithy little production by 
himself. In the meantime the features of organisation 
and administration of foreign navies are further illustrated 
this year bya capital paper from Commander Ferber upon 
the constitution of the German navy, about which we shall 
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hope to say & few words by-and-by. The plates of 
iti 1d foreign ships have been brought well up to 
Pritish and foreig ps ae g I 
the present tame by Mr. F. K. Barnes, excellent engrav- 
‘nog of the Arrogant and Canopus classes having been 
furnished by the Admiralty, whilst reproductions of the 
ell-known sketches by Mr. Mitchell and other artists 
pi scattered throughout the work. We have omitted to 
. ention in our category a valuable chapter by Captain 
iol Browne upon the attack of ships by artillery fire, 
which, although of an academic character, is full of im- 
ortant information as to the relative offensive strength 
of individual war vessels; and Lord Brassey's letter to the 
Times of the 23rd of March, upon the vital question of 
“ Naval Reserves.” We shall deal with the several 
chapters independently of order. ; 

Sir George Clarke, in Chapter IV., whilst speaking on 
the limitations of passive defence, quotes the principles 
laid down by Lord Hood of Avalon in 1891: first, that 
our military ports should be rendered independent of the 
assistance of the Navy; secondly, that so long as our 
Navy is maintained at an adequate strength, no fears need 
be entertained of an attack upon our first-class military 

rts by the enemy's fleets; but they should be secured 
against a possible attack by torpedo boats. To the army, 
therefore, we should confide the protection of our ports. 

Colonel Clarke thinks these two propositions indisput- 
able, but that they do not go to the root of the matter. 
“The measure of the probability of attack upon our sea- 
poard depends absolutely upon the power which an enemy 
can exert at sea. What can an enemy’s navy be 
yeasonably expected to attempt at sea, over and above 
maintaining its contest with the naval strength of Great 
Britain?” This is the key to our policy of passive 
defence. As our Navy is the only factor capable of 
dealing with the hostile fleets at sea, its condition must 
limit the scale of measures for passive defence. A country 
self-contained might perhaps be justified in making great 
efforts for passive defence at its coast line. It might be 
wise, effective, and economical. Such may, indeed, have 
been England’s condition in the past, although the writer 
of the chapter believes that the policy of passive defence 
did not obtain favour till 1859. Now, however, con- 
ditions have undergone a total change, and the British 
Empire is absolutely dependent upon security of mari- 
time communications. Three distinguished admirals 
pointed out, in 1888, that, “* by her Navy, England must 
stand or fall.” Passive defences do not constitute, there- 
fore—for the British Empire—a second, third, or any 
other line of defence, but are needed solely as a means of 
protecting naval or national resources against the destruc- 
tive effects of light and unexpected raids. 

To render the Empire secure from the possibility of 
national collapse, the Navy must be able to hold the seas 
against any measurably probable combination of naval 
Powers. Territorial security and effective coast defence 
would be insufficient for its protection. ‘The greater, 
however, includes the less,” and ‘so long as the Navy 
can control the operations of an enemy at sea, the 
national harbours and coast lines will receive the best 
possible protection.” This is clearly implied in the 
axioms of Lord Hood of Avalon. Ports are to be 
rendered independent of direct assistance from the Navy 
by a certain measure of passive defensive features, but 
the “ Navy operating freely at sea covers its national ports 
exactly as a powerful invading army guards its base, but 
more effectively.” The widespread tendency to separate 
the duties of the Navy into three spheres—blockade, pro- 
tection of coast line, and defence of commerce afloat— 
leads to the conclusion that one might be successful to 
the exclusion of the others. And it is always assumed 
that the enemy’s ships—not our own, however—can 
be in two places at the same time! 

The Royal Commissioners of 1859 distinctly urged the 
inutility of the Navy to defend our shores, and “ having 
thus eliminated the main factor of imperial defence,” the 
reply to fortifications in course of construction across 
the Channel was made by erecting similar works upon our 
own shores. ‘ Fora time the navy ceased to have any 
defensive value in public estimation, and neglect of this 
main factor of imperial defence ensued.” A period of 
national peril—little realised—supervened. 

The restoration of our fleet has happily, however, been 
at length accomplished, and it is difficult to understand 
how the navies of any other two Powers could now find 
means to neutralise our naval strength, and, at the same 
time, to undertake coast attacks. Our position is briefly 
as follows, taking the two strongest naval Powers in 
Europe besides our own as combined :— 


Great Britain. France and Russia, 
Tons. Tons 

Battleships és 634,510 . 504,971 
Armoured cruisers .. ....... 137,250 142,985 
Armoured coast defence vessels 58,430 ... ... 90,366 
Protected cruisers .., --- 484,625 ... ... 155,329 
Unprotected cruisers 44,290 31,149 
Torpedo gun vessels 27,840 22,940 

Number, Number, 
Dastroyerm... 05 oc. oceans 90 as 5 


As Sir George Clarke says, these figures are susceptible 
of analysis. All our war vessels are not equally modern 
and relatively powerful; s0, also, is it, only in a far 
more considerable degree, with the ships of Russia and 
of France. It is clear, therefore, that there is 
not, at the present moment, a margin of naval 
strength in the navies of these two Powers combined 
Which could be realised for the purpose of territorial 
attacks. It is true that a considerable number of our 
Cruisers would be required in the event of war for patrol- 
ling trade routes ; but whilst thus employed they would 
indirectly act as guardships for the security of the ports 
from which such trade was carried on. As regards our 
coast line at home, there is every improbability of our 
battleship fleets being despatched to distant seas, and 
their presence anywhere in the seas surrounding our 
islands would be a sufficient guarantee of the protection 
of this portion of our Empire. 

The necessity for providing extensive defences against 
possible raids carried on behind the back of the Navy is a 





bugbear to which the teaching of history is very much 
opposed. In some waters especial provision must 
necessarily be made against torpedo boat attacks, but 
probably our ninety destroyers are the best argument 
for silencing anxiety on that score. A modest number of 
effective modern guns well mounted and manned, and 
kept in full readiness, will suffice for the need of most 
British ports. The nation has at length been aroused to 
a sense of its naval needs, and that fortifications cannot 
take the place of fighting ships, even for the defence of 


orts. 

The Duke of Devonshire, at a meeting of the British 
Empire League held on the 8rd December last, said, 
“The maintenance of sea supremacy has been assumed as 
the basis of Imperial defence against attack from over the 
sea. This is the determining factor in shaping the whole 
defensive policy of the Empire, and is fully recognised by 
the Admiralty, who have accepted the responsibility.” 
Sir George Clarke finishes the chapter with the following 
valuable suggestion: ‘‘ Let the unbroken records of a 
thousand years of our history be accepted as guides of 
policy; and national effort instead of being frittered away 
upon objects of no importance, be concentrated, as it has 
been in every great war, upon the maintenance of supre- 
macy at sea, and the provision of fighting forces organised 
and equipped for action beyond the naval frontier.” 

Chapter I. deals as usual with the ‘‘ Progress of the 
Navy.” A passing remark is made upon the character 
of the Naval Works Bill, for which a sum of £14,000,000 
has been appropriated, in addition to a proportion of the 
£5,500,000 devoted to the Army Works Bill, which is 
required practically for naval purposes at Berehaven, 
Lough Swilly, the Scilly Islands, and Falmouth, also for 
armament for the coaling stations. Unquestionably, the 
dock accommodation at Gibraltar and other stations 
abroad is an imperative necessity, and each of the other 
items would appear to be indispensable for the increasing 
requirements of our Navy and its administration; but the 
writer of this chapter is of opinion that it would not be 
wise on the part of those responsible for the defence of 
the Empire to take full advantage of the present state of 
public feeling. Without expressing any decided views 
upon this point, we may unhesitatingly state our convic- 
tion that every extra million which has recently been 
expended on behalf of the Navy has been expended well. 
And with this view we feel assured that Mr. T. A. Brassey 
agrees. 

Comparative tables are given of the performances of 
five of the battleships of the Majestic type during their 
steam trials. The average maximum speed of the five 
vessels was 18°2 knots under lin. to 14mm. of pressure 
with forced or with induced draught. The thirty hours’ 
coal consumption trials were equally satisfactory. The 
trials of the Powerful and Terrible have been so recently 
brought to the notice of the public that it is scarcely 
necessary to advert to what is recorded here about them ; 
but it may just be mentioned that the Powerful ran for 
four hours, developing 25,886 indicated horse-power, with 
a speed of 21°8 knots in a strong contrary wind, whilst 
the Terrible did 22°41 knots with 25,572 indicated horse- 
power, in fairly calm weather. These results were most 
satisfactory. 

Seven out of the nine second-class cruisers of the 
Eclipse type are completed. All of them have exceeded 
the anticipated speed, and the average maximum is 20°1 
knots. The coal consumption on the thirty hours’ trial 
was economical, being on an average 1°64 Ib. per indicated 
horse-power per hour. The third-class cruiser Pelorus, 
with boilers of the Blechynden type, attained a speed of 
20°75 knots. It has been noticed that the cruisers of the 
Eclipse class are inferior in their powers of armament to 
foreign vessels of equivalent displacement. This may be 
true to a certain extent, but before expressing a decided 
opinion upon the point, we should like to know how 
much ammunition and stores these foreign vessels were 
constructed to carry, and what was their maximum coal 
capacity. When 200 rounds of one kind, 250 of another, 
and 300 rounds of a third kind of ammunition are carried 
for each gun on board of our ships, it is clear that the 
magazine accommodation must be unusually large, and 
when room has to be found in the coal bunkers for, 
perhaps 500 additional tons for a lengthened sea voyage, 
it is clear that a large margin must be provided in dis- 
placement. But in the three new second-class cruisers 
of the Eclipse type the armament will be very much 
more formidable, as the number of 6in. quick-firing guns 
has been increased from five to eleven, whilst the dis- 
placement remains the same, viz., 5600 tons. 

Similar remarks are made in regard to the Arrogant 
type of second-class cruiser. It certainly does seem a 
puzzle that when 200 tons were added to the displace- 
ment over that of the Eclipse type, that the number of 
6in. quick-firers should have been reduced to four; but as 
these ships have been specially strengthened forward for 
ramming, by double-plating the bows in the vicinity of 
the ram, and the whole of the stem is much increased in 
weight and substance, it is assumed that the margin of 
displacement left for armament has been thus reduced. 
The Arrogant is a singular-looking vessel, 30ft. shorter 
than the Eclipse, but with 4ft. 6in. more beam. Her 
keel runs up fore and aft at a sharp angle for 40ft. or 
50ft. and there is a powerful ram point high up from the 
keel line. She has a large balanced rudder, and a 
second one just forward of it, so that her turning and 
manceuvring power should be unusually good. 

An interesting record is given of the speed of seven of 
the new torpedo boat destroyers which were guaranteed 
to be 80 knots. The average was nearly 30°4 knots. It 
will be observed, as we deal with the question of foreign 
navies, that the destroyers for the Argentine Republic 
are being covered with 4in. steel plates in the way of the 
engine-rooms and boilers. We cannot help thinking that 
something of the same kind might have been attempted 
with the British boats. They are at present exceed- 
ingly vulnerable. But this may be inevitable if excessive 
speed is to be maintained. 

The new battleships of the Canopus class are progress- 





ing rapidly. Their keels rise from about 45 abaft the 
ram point, as in the Arrogant cruiser class, to a ram bow 
a short distance below the water-line, so as to permit of 
the latter striking an enemy immediately below the 
armour belt. They will have, practically, two protective 
decks, as, in addition to that of turtle-back character, 
which rises at the sides from below the water-line to a 
considerable height above it at the centre line, the main 
deck, instead of being planked over with wood, consists 
of two thicknesses of 4in. steel, this being one of the 
results of the teaching of the battle of Yalu. So we have 
copied the French idea of two decks, a protective and a 
splinter deck, only we have reversed the positions of the 
two. .The bows of the Canopus will be armed with nickel 
steel armour plates 2in. thick, so as to protect the thin 
portions of the ship in this vicinity, a most wise and 
salutary innovation. 

Four first-class cruisers of the Diadem type have been 
laid down, which will make eight of this class altogether. 
Three will be built by contract, the fourth at Pembroke. 
The maximum horse-power is 18,000 against the 16,500 of 
the first quartette, and a speed of 203 knots is guaranteed 
These vessels also have a second splinter main deck of 
two thicknesses of $in. steel, as well as a thick protective 
armoured deck from stem to stern. Their total coal 
capacity is 1900 tons. 


Magnetic Field: of Force. By H. Evert, Professor of Physics 
in the University of Kiel. Translated by C. V. Burton, 


D.Sc. Longmans, Green and Co, 1897. 


Tue object of this treatise is to develope, with experi- 
mental illustrations, and avoiding elaborate mathematical 
calculations, the conception of lines of force, of energy in 
the electro-magnetic field, and of the symmetry of a 
medium which is the seat of magnetic force. Electric 
and magnetic attraction are no longer explained as due to 
fluids concentrated at certain points or over certain sur- 
faces, but to pressures and tensions in the field. 

The author is thus developing the principles, taken by 
Maxwell from Faraday, and employed by Maxwell as the 
basis of his mathematical treatment in his renowned 
Electricity and Magnetism. When an electrical current 
is flowing, the seat of the phenomenon is to be looked for 
anywhere but in the conductor itself; the most important 
part takes place in the field of magnetic force surrounding 
the conductor. Various experiments with physical 
analogies have been devised and explained by the author, 
some original, others derived from Maxwell and Oliver 
Lodge. The book contains many careful diagrams, and 
generally it appeals to the physical experimental student, 
who should be grateful to Dr. Burton for his careful 
translation. 

SHORT NOTICES, 

The Law of Motor Cars, Hackney, and Other Carriages: An 
Epitome of the Law, Statutes, and Regulations. By G. A. Bonner, 
B.A., of the Inner Temple and Midland Circuit, Barrister-at-law. 
London: Stevens and Sons, Limited. 1897. Price 7s. 6d.—The 
object of this book, according to the author, is to give the reader 
in a concise form the law relative to all matters connected with 
the use of locomotives, carriages, and other vehicles upon high- 
ways. It opens with the new 1896 Act, which is very fully 
explained, clause by clause. Other vehicle Acts follow. The 
volume should prove useful to many persons — particularly 
magistrates. 

Cotsworth’s Direct Calculator (0), compiled and published hy 
M. B. Cotsworth, Holgate, York. Price 21s. net. A calculator 
containing over 1,000,000 distinct calculations for expediting and 
ensuring accuracy in multiplication, division, average, percentage, 
interest, and exchange, sounds formidable. This book is printed 
in English, French, Russian, Spanish, Italian, Arabic, Hindustani, 
Chinese, and Japanese. As the calculations have been repeatedly 
proved on stereotyped plates, to ensure permanent accuracy, the 
book should prove as trustworthy as it is useful. 

Murray's Cyclist’s Road-book. Guildford, Chichester, Portsmouth, 
dc. de. London: John Murray. Price 23. This is an admirable 
and cheap little book. It is at once a road-book, a guide, and a 
map. The roads are clearly described, and shown on excellent 
little maps. Dangerous hills are marked on the latter and men- 
tioned in the text. The best inns are indicated, and on each side 
of the road the principal objects of interest are described. The 
cyclist will be much obliged to Mr. Murray. 

The Manual of American Waterworks. 1897. Compiled from 
special returns. Edited by M. N. Baker, Ph.B. 4th Issue. New 
York: The Engineering News Pablishing Company. 1897,—This 
stout volume is practically an index to the waterworks of America, 
The names of the works are arranged alphabetically, and the 
principal points about each are given briefly. Itis purely a book 
of reference, and is in no sense intended for perusal. 


BOOKS RECEIVED. 

The Calculus for Engineers. By John Perry, M.E.D, Sc., &e. 
&c. London: Kdward Arnold. 1897. Price 7s. 6d. 

Electric Railways and Tramways: Their Construction and Opera- 
tion. By Philip Dawson, C.E. London: Offices of Engineering. 
1897. 

Association of Surveyors of H.M. Service: Occasional Papers. 
Third Series. March, 1897. Brighton: King, Thorne, and Stace, 
4 and 5, Jubilee-street. Price 2s, 

Papers and Notes on the Genesis and Matrix of the Diamond. By 
the late Henry Carvill Lewis, M.A., F.G.S. Edited from his un- 
published MSS. by Professor T.G. Bonney. London: Longmans, 
Green, and Co. 1897. Price 7s. 6d. 

The London, Chatham, and Dever Railway: Its Passenger Services, 
Rolling Stock, Locomotives, Gradients, and Express Speeds. By the 
author of ‘British Railways.” With plate. London: Cassell 
and Co., Limited. 1897. Price 2s. 6d. 











Mason COLLEGE ENGINEERING SocreTy.—A general meeting of 
this Society was held at Mason College on Wednesday, May 12th. 
Professor F. W. Burstall, President, occupied the chair. Mr. 
H. M. Waynforth, King’s College, London, read a paper on 
‘* Modern Machine Tools.” He said the tendency of modern times 
was to work machine tools to almost their limit, instead of making 
them far too strong for the work they were required to do. The 
paper dealt with the various forms of machine tools. The lecturer 
pointed out the advantages of milling over planing, tracing the 
growth of milling cutters from the crude form to the cutters of 
to-day. The paper concluded with come remarks on special 
modern tools, the author being of opinion that the increasing 
tendency in systematic enginee works was to design a machine 
to do one, and only one, special duty. This was found more 
economical than using machines which were capable of several 
distinct operations. After a long discussion a vote of thanks was 
passed to Mr. Waynforth for his paper. 
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3 : ~ interfering with the traffic, the rails across the excavations | greatest intensity of pressure consistent with stabilj 
BRIDGE OVER THE RIVER DON, being carried on longitudinal timbers. On the top of each | building founded upon a horizontal stratum of a ee 





concrete block rests a steel girder, having a succession | depth a, the angle of repose being ¢. Therefore, Pp bein 
On Friday, May 7th, we gave several views of a railway of projections or arms extending from the web on_both | 28001b., w the weight of a cubic foot of earth = 120 }p, al 
bridge across the Don at Doncaster, and we are pleased to be sides, so that any pressure coming upon the girder is distri- | the angle of repose = 15 deg., we shall have ‘ 
































able this week to put before our readers a number of draw- buted over the whole area of the concrete. These girders | Pp 
ings of the principal members, c., which have been cour- having been fixed in their exact position, received two coats c=—"7T + sing? 
eal Fee " 8-07ft. 
| bee eacedietereds In actual construction these floats were carried down to 
| % iH Se oe depth of 13ft., so as to provide against the contingeng of 
Pl ee aa SOX 70P0"9 r | the banks being washed away by the very heavy floods which 
et Pe : Frail iv" Rivets¢ Pitch ‘ | are common in this district during wet seasons. Had the 
~N 1o ., Pill ph ha | depth given by the above formula been strictly worked to 
i il S Rell : the cost would have been reduced by about £70, and would 
i SIP Paha | not ae ering ogg ‘ arog 
i Iilg : l@llit ee | The main girders, made entirely of steel, are o 
SP Prete | | iz aie : ae ; | Whipple-Murphy type, which is generally used on the on 
fail) i ail : | Northern system for spans over 70ft. The cross gird); 
nS | | QO) ; are 10ft. apart centre to centre, and the intermediate 
| Oh | spaces are filled up with trough flooring riveted to Zed iron 
3 di Ds Fag secured to the top flange of the cross girders, The longi. 
Y qipts > Teil tudinal bearers carrying the timbers which support the rails 
dii 4 & ae ol" are channel bars of steel, and are attached to the flooring by 
BS id 9) plates Sin. wide and fin. thick, placed 2ft. apart, an arrange. 
Vir... Jol ment insuring a very elastic road. 
Gp fae2 S243 48 | “CDR The trough flooring is filled in with tar concrete, and the 
¢ 3 ball whole surface of the floor, excepting the longitudinal tim. 
He) i idl oe mn bers, is covered with four coats of asphalt and three 
4 + “aor layers of brattice cloth, making a total thickness of upwards 














of an inch. This asphalt covering is laid to proper falls 
; and thorough drainage is effected by means of drip pipes 
\, Hpew bers taken through and projecting well below the trough flooring, 
4 j The cross girders are suspended from the the main trusses 
e by means of a plate passing through the flange plates and 
= fixed tothe main struts. By this means the rigid connection 

between the cross and main girders is avoided ; the method 
gives elasticity without looseness, and has the advantage of 
i bringing the weight into the centre of the truss. The rigid 
‘ connection referred to is open to grave objection in bridge. 
13+2 Bor building, especially where, as is generally the case, skallow 
5*% Bars 
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teously sent to us by the engineers. We believe that as these | of tar varnish, and were then concreted in to the level of the | cross girders are used, as the rivets A A—see sketch— 
drawings are freely dimensioned, and represent a popular | upper surface of the top flange. On the centre of these | invariably work loose, or the web cracks longitudinally on 
type of bridge, they will prove useful to a good many of our | girders are placed the fixed and roller bearings page 519, which | the line XX. These results frequently occur in practice 
readers. carry the south and north ends of the main girders respec- | where the girder carries a line of way on each side, when, of 
The supports or floats which carry the main girders are tively. The total weight to be carried by the four ends of the | course, the strain is even more severe and the results pro- 
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made up of a block of Portland cement concrete, composed ; main girders equals 1000 tons, and the area of concrete | portionately disastrous, owing to the continuity. The sus- 
of 7 parts of gravel to 1 of cement, measuring 20ft. long by | bearers equals 800 superficial feet ; therefore for every square | pension plates are subject to three different stresses, one 


10ft. wide, and averaging 8ft. in thickness. These blocks, | foot of area there will be 2800Ib. of vertical pressure. Accord- | direct tension equal to half the weight carried by the crors 
girder, a bending stress due to the deflection of the cross 





which extend under the up and down lines at both ends of the | . , 1+sing\? _,.., 
bridge, were got in dating the early part of the year without | ing to Professor Rankine, P = wa (>* ——4) which is the | girder, and a shearing stress from the shortening of the 
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upper flange of the cross girder when under load from pass- | 
ing trains 

On the 
each point 
area along 
the direct tension will, therefore, be : 


bridge we are describing the weight suspended at 

when fully loaded amounts to 45 tons, the net | 

the centre line of the top rivets is 18} square | 
45 ; 

inches ; 7 = 2°34 tons 

er square inch. To this would be added the stresses due to | 


the theoretical deflec- 
tio and shortening of 


THE DUBLIN AND LUCAN STEAM TRAMWAY. 


In view of the increasing attention now being directed to 
electrical traction in these countries, a description of the 
equipment of the Dublin and Lucan Steam Tramway, which, 
as we noted recently, has obtained the assent of the Grand 
Jury of the County of Dublin may prove of interest. 

The line, which is sven miles in length, starts from 








upper flange and 
oe of the lower ; 
by calculation — these 
latter would raise the 
maximum stress on the 
inner surface of the 
hanging plate to about 
seven tons per square 
inch. But this is purely 
theoretical, as in con- 
sequence of the want of 
homogeneity in the con- 
struction of girder work, 
and also of lateral stiff- 
ness in the main girders, 
these latter stresses do 
not obtain in actual 
practice—a fact which 
has been proved by 
observations carried out 
on cross girders sus- 
pended in the same 
manner and been in 
work for many years. 

In designing the steel 
work special attention 
has been given to the 
necessity of making all 
parts accessible to the 
painter, a point often 
overlooked, in conse- 
quence of which many 
hridges have to be con- 
damned owing to the 
rusting away of inacces- 
sible parts. The sec- 
tions of the end tie bars 
have been designed to 
meet this requirement 
The onlv parts not freely 
accessible are on the 
angle bars forming the 
main struts and over- 
head wind bracing, but 
as these have a maximum width of 3}in., and are approachable 
from both edges, the surfaces can be scraped and painted 
without much trouble. 

+ Details of the whole of the work are given, and will explain 
themselves. Diagrams of loads and stresses in the main 
trusses are also given. The loads from the passing trains, as 
will be seen, vary from a local load 1°81 to a distributed one of 
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almost the western extremity of Dublin, from the end 
of the Kingsbridge line of the Dublin United Tramways 
Company, adjoining the main entrance to the well- 
known Phenix Park in Conyngham-road, where the depét 
is situated, and extends through the villages of Chape- 
lizod and Palmerston to Lucan, from which place a branch 
line two miles long runs to Leixlip—the site of the famous 
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1°59 tons per foot run. This method of estimating the load | salmon leap. Laid down in 1880, the permanent way con- 
from passing trains is not one generally adopted in ordinary | sisted of old-fashioned channel rails, carried on longitudinal 
Practice, but in these days of heavy concentrated weights | timbers, resting in cast iron chairs, which were bedded in con- 


More attention must be given to the effect from minimum 
and maximum stresses, 
locomotive and tender 
Weighs 91 tons, 
wheels, 


crete. The rails being level with the roadway, over which a 
The heaviest Great Northern | very heavy traffic passes, were rapidly worn out, and at the 
which pass over this bridge | end of 1895 the directors, having obtained powers under the 
with 20 tons on one pair of driving | Tramways (Ireland) Amendment Act of 1881 to raise their 
| track above the road, invited tenders for its construction, as 


Messrs, A. Handyside and Company, of Derby, were the | advertised in the columns of THE Encrnerer. Mr. H. J. 
contractors for the work. The design and working drawings | Fuller, of Dublin, was entrusted with the preparation of the 


4 


Great Northern Railway Company. The works were carried | 
out and completed in four months, 


In a future impression we shall give drawings illustrating | with 8 lb. of creosote to the cubic foot. 
sleepers of each pair of S0ft, rails are rectangular, 6ft. by 9in. 


the construction of the main girders in detail. 





were supplied by Mr, Richard Johnson, chief engineer of the | plans, &c., and the works were commenced in March, 1896. 


The new permanent way consists of 50 1b. steel Vignoles 


| rails, laid to a gauge of 3ft. Gin. upon timber sleepers, creosoted 


by 4in., the remaining eight intermediates being 6ft. vy 10in. 
by 5in. half-round. On the straight road and upon all curves 
flatter than 5 chains radius the rails are fastened at the ends 
and middles with heavy fang-bolts and rail clips, while they 
rest upon wrought iron sole plates, which are horizontal on the 
bottoms, and give the cant of 1 in 20in the body of the plates 
themselves, all half-round sleepers being adzed to corre- 
spond. These intermediate sleepers are fastened with large 
chisel-pointed dog-eared spikes, one on each side of the rail. 
On the curves of, and of sharper radius than 5 chains, which 
are numerous upon the line, and range down to 2 chains in 
places, every sleeper is rectangular and carries a sole plate, 
while the fastenings throughout such curves are entirely 
fang-bolts and rail-clips. 

The rails are laid at varying heights above the road to 
modify the gradients as far as possible, and are separated 
from the carriage-way by a granite kerb, 9in. above the road, 
and 4in. in thickness, this being required by the Irish county 
surveyors. At all crossings of side roads and entrance gates, 
the rails are sunk to bring the upper surfaces to the existing 
level, and guard rails are provided at these places. Six 
inches of ballast are placed under the sleepers, except where 
the existing bottoming, the original surface of the county 
road, is sufficiently good to enable the quantity to be lessened. 
The filling between the sleepers is then boxed with gravel, 
which exists in plenty along the route of the line. It will 
thus be seen that the company is in possession of a first-class 
permanent way, in which it differs considerably from some of 
the other Irish light railways. It was, however, the aim of 
the engineer to produce a solid road in view of the near pro- 
bability of electric working, which is, curiously enough, more 
severe upon a track than the most perfectly balanced steam 
locomotive. The company is now about to approach the 
Privy Council for confirmation of the assent already men- 
tioned, and for further borrowing powers. The plans and 
specifications for the work have been completed, and may 
present some points of interest. 

Commencing with the power station. This will be a sub- 
stantial masonry building, situated about 2} miles from 
Dublin, on the banks of the river Liffey. The plant com- 
prises three Lancashire boilers 27ft. by 7ft., fitted with four 
Galloway tubes in each flue. Steam is taken from these to 
three horizontal compound condensing engines, by Messrs. 
Fowler and Co, of Leeds, each of 100 brake horse-power, 
and each driving by seven lin. cotton ropes a 55 kilowatt 
generator, 500 volts, 110 ampéres, of the inverted horse- 
shoe type, designed to stand short overloads of 60 per cent. 
to 70 per cent. without dangerous heating. The chimney 
shaft is 100ft. in height and 4ft. in diameter at the top, and 











The end and middle 





between it and the boilers is arranged a Green’s economiser, 
the scrapers of which are driven by asmall motor. Ample 
room for coal storage is provided in front of the furnaces, a 
siding being led in from the main line; car repairing pits 
are to be put down beside the station. The whole works are 
lighted with 16-candle power incandescent lamps, and every 
accommodation is provided for the staff, while the company 
also contemplates erecting dwelling-houses upon the site for 
its employés. 

The overhead work consists broadly of two No. O.S. 
wire gauge hard drawn copper trolley wires, carried by short 
wrought iron brackets attached to wooden poles. These 
wires are cross-connected at half-mile intervals, and supple- 
ment each other as feeders, one wire being used for up, the 
other for down service. The poles are spaced about 125ft. 
apart, though somewhat closer on the curves, and are placed 
between the new line, which runs upon the side or margin of 
the road and the fence, thus presenting no obstruction. 
They are square in section, and taper from. 9in. square at 
the butts to 6in. at the tops, which are pointed off, stop 
champfered on the edges, and painted black for 3ft. above the 
ground, the remainder being white. They are set 4ft. Gin. 
deep in 6 to 1 cement concrete. The trolley to be used is the 
“‘ Universal ” pattern, which is mounted in the centre of the 
car roofs; this trolley is able to follow considerable lateral 
and vertical variations in the overhead wire, so much so that, 
where the track crosses from one side of the road to the other 
by reverse curves of 150ft. radius, the wires are run across in 
a straight line, from springing to springing, needing no pull- 
off wires to bring them to the curve. They are carried at a 
minimum height of 18ft. above the rails, or about 19ft. over 
the roadway. 

The motor cars are of the double bogie type, with overhea‘ 
“‘ garden ” reversible seats ; they are 30ft. long over the plat- 
forms, which are very roomy, and are built for 60 passengers, 
30 inside and 30 out. Each motorcar is equipped with two 
25-horse power Walker motors, one mounted on each truck, 
and entirely spring suspended. These motors are designed to 
afford the greatest accessibility for repairs and replacement 
of parts, and can be taken down when over a repairing pit 
with the greatest ease. Lightning arresters are interposed 
between the motors and the line wire, and each car is lighted 
inside and out with 16-candle power incandescent lamps, 
arranged in groups of five. Oil head-lights are fitted, and 
bell communication between the roof seats and the driver’s 
platform is provided. The five trailer cars are of similar 
design, and have the roof seats arranged to balance each 
other. The cars must tilt through 14in., before danger of 
upsetting can arise. The current returns through the rails, 
which are bonded at each joint with the ‘“ Chicago” bond, 
and cross-bonded every hundred yards with No. 2S. W. G. 
soft drawn copper wire. 

The station switchboard, in common with the building 
itself, is designed to allow of further extensions, and is 
equipped with the latest type of instruments, and with all 
required by the Board of Trade. It is constructed in sections, 
of slate panels carried on angle iron frames, clear of the wall. 
The cars stop at specified places, and on the loops, of which 
there are seven equally spaced. The maximum speed allowed 
on lines of this type is twelve miles per hour. The entire 
cost of the works will come to £24,700, for which sum the 
company will receive a new and fully-equipped electrical 
railway seven miles long, the figure stated covering everthing 
from the ballast to the trolley wires. 

Extensions of the line through Leixlip, Clongowes, Clanc, 
Blackwood, Robertstown, and Donadea, some twenty miles in 
all, are in contemplation, and Mr. H. J. Fuller has already 
prepared the parliamentary plans for these additions, which 
are laid out so as to be entirely off the public roads in order 
to take full advantage of the speed attainable. The new 
lines have been laid out with very easy curves and good 
gradients, and their total cost is estimated at £80,000 in 
round numbers. They will carry the parent line into the 
heart of the rich district lying immediately west of the city 
of Dublin, bounded on the extreme north and south by the 
Midland Great Western,and the Great Southern and Western 
Railways respectively. The whole of the works have been 
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designed by Mr. H. J. Fuller, C.E., and those now in progress 
are being carried out under his supervision. 


One of the company’s yards presents an interesting 


water tanks included. We have often expressed the opinion 





That, I think, was due to the 


diately before it drops to zero. 
engine and front part of the train being over the incline just before 
steam was shut off. 

_& J x If the railway from Edgeley Junction to Heaton Lodge were 
spectacle, containing no less than nine roads and fifteen pairs dead level, and assuming the speed required to be twenty-two 
of switches, in a space of 100ft. by 200ft., with car sheds and | miles an hour, and 2220]b. pull to be sufficient to run at this 


speed on the level, then the pull line would be straight throughout 


that county roads were unsuitable for light railways ; it is an | the run at 22201b., neglecting the start and the stop. Any pull 
interesting point in the present installation that though the shown in excess of this in actual practice would be due togradients 


parent line must keep the road, the whole of the contem- 
plated extensions, three times its own length, have been laid 
out upon their own ground, and we are informed that from 
Irish experience no engineer in his senses would use the roads 
where by any possibility he can avoid them. Mr. Fuller is 
also in charge of the Dublin and Blessington Light Railway, 


or starting, and to a certain extent to wind and curves. 

Working a big train like this is all starting and stopping. I 
mean that the engine is either putting work into the train or 
taking it out, and it is hopeless to attempt to determine the actual 
resistance of the train from the drawbar pull at any moment, 
because we do not know with sufficient accuracy whether the speed 
was increasing or decreasing at the time. The diagrams do show 


20 miles in length, and differing from the Lucan Railway | that the total pull of the engine generally decreased as the train 


only in its gauge, which is 5ft.3in. According to his ex- 
perience of new works on that line, their cost is almost pre- 
cisely the same as on the narrower gauge, while the capacity 
of the cars and the hauling power of the engines is incom- 
—, better. As to curves and gradients, those of the 

road-gauge line are sharper and more severe than those of 
the narrow, but present no difficulty whatever with proper 
rolling stock. Verbum sap. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 





LOCOMOTIVE PERFORMANCE, 


Sin,—In your leading article of May 7th, when considering the 
tractometer diagrams supplied by Mr. Webb, you say ‘“‘ No sort of 


fixed relation or proportion obtains between the speed and the | 


pull ;” and again ‘‘ We see that as a matter of fact the drawbar pul! 
was always less the higher the speed ;” and you point out that ‘The 


got up speed, but they do not show that the actual resistance was | 


less as the speed increased. Whena man starts a wheelbarrow, 
his arms incline backwards, and he pushes hard for the first few 
steps ; as the speed increases, his arms gradually come down to a 
more vertical position, but it does not follow that the resistance of 
the barrow is more at one mile per hour than it isat three. Again, 
in starting a bicycle on the level, the first few strokes are hard, 
the pressure on the pedals gradually decreases until it becomes 
normal for the desired speed ; but it is not safe to infer from this 
that the bicycle requires more power at five miles an hour than it 
does at ten. 

To quote your article on ‘‘ Bicycle Mechanics,” in this week’s 
ENGINEER, ‘‘ We cannot have speed and easy pedalling at the 
same time.” That is just as true of a railway train as it isin the 
case of a bicycle. HB. A. Ivartr. 

Doncaster, May 17th. 





MOMENT OF RESISTANCE, 
Smr,—Referring to the letter in your last issue from Mr. C, V. 


Kerr, of Chicago, I am sorry that the statement ‘‘moment of 
inertia (I) being equal to so many inches squared square inches,” 


faster the train went the less was the resistance that the engine | contained in my letter of March Sth, appears to him to be simply 


had to overcome.” This conclusion, if it means that the resistance 


jargon, 


of a train decreases as the speed increases, would be of great com- | to my mind, as I used the expression advisedly and not without 


fort to locomotive engineers, because we should then seek to attain | due consideration. 


a speed at which the resistance was nil. We might even hope to go 


I am quite aware that inertia is a property 
of matter, and that if any element of mass (dm) is multiplied by 


a little further and reach a speed at which the resistance would | the square of its distance (y) from any given axis, the product is 
become negative, so that the train would push the engine, and we | the moment of inertia (I). And further, that if we sum the 
should have more coal on the tender at the end of a trip than there | quantities we thus obtain, the result is that for the whole body, 


was at starting. 


viz., 1 = & pdm. 


So that if (M) 

| vanishes so does the other side of the equation. As calculated on 
the above assumption, we shall have I = As, or the moment of 
inertia equal to the area of the given section multiplied by the 
radius of gyration squared, or, in other words, square units into 
units squared. 

This | consider as a much better way of expressing it than units 
to the fourth power,which is so frequently done, As an example 
I will refer to ‘‘Des Ingenieurs Taschenbuch von dem Verein 
Hiitte,” in which all values of (I) are given or expressed as (cm*) 
or centimetres to the fourth power, for the ‘ Triigheitsmoment,” 
or our moment of inertia; and in terms of (cm*), or centimetres 
tothethird power, forthe “ Widerstandsmoment,” orour modulus of 
section (Z), to which I give the expression units into square units, 
The value of (Z) is simply a given area, known as the equivalent or 
resistance area, multiplied by a given linear dimension which is 
the distance between the centres of gravity of the two equivalent 
areas, 

The point raised " your correspondent appears to me to be 
nothing more or less than a quibble, for it seems absurd to express 
a quantity in terms of mass when, on the assumption on which the 
quantity is calculated, there exists no element of mass in it, which 
requires three dimensions and only two are assumed. 

24, Harrington-square, Epwarp J. M, Davigs, 

London, N.W., May 15th. 


gravity, then we have the relation M = be : 
] 





Srr,—Referring to the torture test which I note one of your 
correspondents suggests in order that I may become a convert to 
the views of authorities of which he is a follower, I admit that 


| under such a test my thumb would be compressed, but I cannot 
| take this as a parallel case to that of a beam under ordinary stress 


| such as is now being discussed, 


So far as I am concerned, however, it is perfectly clear | 


Z Or we may put it thus, let several rigidly con- | 
Mr. Webb’s diagrams certainly show that the pull of the engine | nected particles whose masses are respectively m, m, mo, 


decreased as the speed increased, but it does not follow that the | rotate about a given axis from which their respective distances are 


resistance of the train was decreasing; the diagrams only show | ?; /'1; Pz: 
that the pull at the beginning was more than was required througb- | ‘ so 6 
speed sufficiently fast with a decreas- | energy of the whole system will be 4 (mp? + mp? + mopo 
if continued would have put the | - 


out, and that the train got 7 
ing pull. The initial pul 
speed up very much more rapidly. 


level increases with the speed ; it is greater at ten miles an hour 
than at five, and greater at fifteen than at ten, but exactly how 
much greater nobody knows. At Jow speeds of fifteen or twenty 
miles an hour an increase of, say, five miles an hour doubtless makes 
much less difference to the resistance than does a similar increase 
at high s s of sixty or seventy miles an hour. 


| 


In dealing with the case of the goods train you figure the resist- | 


ance of the train itself to be 6 lb, per ton at twenty-two miles per 
hour; thisis probably too low, but supposing it to be correct, then, 


as the train weighed about 370 tons, a pull of 6 lb. per ton, ora | 


total pull of 2220 Ib., would run it at twenty-two miles an hour on | 
the level. Now look at the run from Diggle to Marsden through 
the Standedge tunnel, where the line is level. If the engine had 
only pulled 2220 1b. directly after the train began to move from | 
Diggle, the speed would never have reached twenty-two miles an | 
hour on the three miles through the tunnel. With this pull the | 
speed would continue to increase on the level very slowly until it | 
reached the maximum due to the pull, but it we require a much 
greater distance than three miles to do this, and under such cir- 
cumstances the train would not ‘‘ keep time.” 
The diagram shows that the speed in the tunnel soon reached | 
twenty-five miles an hour, and that the pull 
to about two tons shortly before the driver 


ut off steam on the 


incline at Marsden, You will notice a rise in the pul] line imme- | weight of a body of mass (M), and (g) the acceleration due to 


ually came down | expressed in unit-force or weight, such as inch-pounds as suggested 


several velocities are p0, 7,9), 729. 


. “. 


The quantity 


then we have 
M 2 = (mp? + mp.2 + mypo2? +. . Py 

where (/) is the radius of gyration, or the distance from the given 
axis at which the entire mass may be supposed to be concentrated 
without changing its energy. Applying this to our first case, we 
have Mi2?=[= 2 pdm. Itis quite clear that in the case of 
homogeneous bodies we may take the element of volume for 
the element of mass, and the total volume of the body 
instead of its mass, Also, in determining the value of (I) fora 
lamina, since its radius of gyration is independent of the thickness 
of the lamina, we may take the element of area instead of the 
element of mass, and the total area of the lamina instead of its 
mass, 

In determining the value of (I) for any given section of a beam 
or girder, we may, for the sake of convenience in calculation, con- 
sider it to be a mathematical plane ; that is to say, with only two 
dimensions, the third dimension representing the thickness vanish- 
ing. In such a case the calculated value of (I) will be in terms of 
its area and some linear dimension, all expressed in the same 
units, and will simply have no mass, as it is only a mathematical 
expression on the supposed data, and consequently cannot be 


. 


by your correspondent. This will be evident, for if (W) is the 


2 4. | 
oe between the brackets will be the 
| moment of inertia of the system of particles with respect to the 
I think we may be certain that the resistance of any train on the | given axis of rotation. Let (M) represent the sum of the masses, 


| 


Their common angular velocity being (6), their | 
and consequently the | 








It appears to me that I have not 
been understood in my theoretical reasoning ; it may be that | 
have not expressed myself in a sufficiently satisfactory way. I 
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feel convinced that the great amount of energy and money that: 
has been, and is probably being so now directed towards the 
attempt in securing a sound formule for beams in misapplied, 
and that such will always be the case eo long as everything is 
directed to the present channel of workinz—neutral axis—compres- 





















otk Gaeta eee 






a 
& 
Fi 
f 





THE ENGINEER 





521 








' == 
ion, no matter in what position the load may be applied 

the beam. Now to revert to my reasoning, I will apply it to a 
3 cases. 1 think’ that it will be more readily understood to 
- mo that the load is immovable, and the stresses are conveyed 
reg beam by the reaction of the supports which are supposed to 
rege the effect will be identically the same, but this will 
yes e us the advantage of having the stress figures pre sacy about 
oe loading point. To make a start, we take Fig. 1, giving a line ; 
this will not, of course, support anything. It may be amusing to 
" great many to be referred to such an illustration as this, but I 
pA hesitate to say that I believe it to be the root of the appli- 
ation of the theory, and being so simple, is either not generally 
known or else it isignored. It cannot be denied that the reason 
it will not support anything is because it cannot offer any resist- 
ance, Now this resistance toust be measured in the same manner 
as the active force ; itis simply leverage In other words, then, it 
has no leverage of resistance. In Fig. 2 the load is assumed to be 
applied at the centre of depth of beam and, of course, mid span. 
The effect that this has on the beam is clear enongh—compression 
at the top, tension at bottom. Now, for the eagle-eyed reader, 
what a chance. This illustration now shows there to be a neutral 
axis, and by one who has denied its existence ; but I hold that this 
is not a similar case as was under consideration, and when I said 
that I did not believe there was any such thing as a neutral axis, 
and to that statement I still firmly adhere, the beam having its load 
applied at the top. Fig. 3 shows the load on top—similar case to 
that mentioned in my letter dated April 6th ult. In Fig. 4 the 
Joad is supposed to be at the lower side of the beam. | admit 
that it is not practicable, but if it is made a fairly fixed point, say 
by means of a hinge, then it will be seen that compression follows 


sion—tens! 


upwards, This I take to be a similar case to that given by your 
‘(Converter by Torture ” correspondent, WALTER PERCIVAL, 
May 17th. 





RAILWAY COUPLINGS, 


Sir,—As a member of the committee which conducted the trials 
of couplings at the Nine Elms Yard of the London and South- 
Western Railway eleven years ago, I have read your article, page 
491, with especial interest. 

It was then proved that there was no difficulty in making or 
working mechanical couplings, but the practical difficulty was one 
of cost. As you point out, there are over a million wagons, and 
the cost would be perhaps £5 per wagon, the total cost would be 
£5,000,000 sterling, and that vast sum of money would bring in no 
dividend, that is the reason why the improved couplings have not 
been adopted. 

Unfortunately, the coupling-pole has not proved nearly so satis- 
factory as could be wished, and the accidents in shunting yards 
continue to occur to a terrible extent. One great cause is that a 
vast number of wagons—especially those of private owners—have 
stiff shackles, These prevent the use of the coupling-pole, and 
the shunters have to lay down the pole and go between to couple 
oruncouple, A vast number of wagons only have the destination 
card placed on one side of the wagon, and numbers of men are 
killed and injured crossing from side to side in order to ascertain 
the destination of the wagons, 

Wagons only have brakes on one side, and the men have to run 
from one side to the other to apply the brakes when shunting. In 

ractice the shunting-poles break ; the hooks break off, and the 
finks slip from the hook. In each case the shunter is liable to be 
thrown down under the train, 

To couple with the pole takes more time than to go between the 
wagons, and with important trains the old system of going between 
is resorted to, in order to save time. It is pointed out in your 
article that under the new Act railway companies will have to 
‘pay compensation in any case.” I entirely fail to see that this 
should be so ; it is not just to the companies, and is not desired by 
the men, as stated by their own Society. 

Let railway companies pay for their neglect under the Em- 
ployers’ Liability Act, as that tends to promote greater safety ; 
but to call upon them to pay for accidents over which they have 
no control is unfair to the companies, and does not tend to safe 
working. CLEMENT E, STRETTON, 

Leicester, May 17th. 


Sin,—May a Jayman ask for an explanation of an editorial 
conundrum in your last issue? You say: ‘‘Slack is absolutely 
essential to the hauling of heavy trains, which the locomotive could 
not start unless it could pick it up, so to speak, wagon by wagon.” 
Now, notoriously American trains have rigid couplings with no 
slack ; and American trains weigh anywhere from 1000 tons or 
1200 tons up to 2000 tons, as against a maximum of 500 tons or 
600 tons here. Are American engines, then, more than thrice as 
powerful as ours / 

I am still more puzzled by the fact that in your leading article 
of May 7th, referring to the North-Western tractometer experi- 
ments, you say: ‘‘ Outside Dukinfield the pull on the draw bar 
went up to 1l}tons, This was no doubt due to slack in the 
couplings.” This would seem to imply that, in your view, slack in 
couplings increases rather than diminishes total momentary resist- 
ance, Further, on turning to the report of the experiments them- 
selves, I find that the maximum draw bar pull in starting a passenger 
train weighing 354 tons, and a goods train weighing 445 tons, was 
identical, in each case 11} tons. Assuming that the passenger 
train would undoubtedly be accelerated much quicker than the 
goods, there does not seem to be much room left for economy in 
power due to slack couplings, That slack couplings mean incessant 
breakages and not infrequent accidents in running, due to the link 
coming off the hook, will not, I suppose, be questioned. 

May 17th. W. M. A. 


(American goods engines are very much more powerful than 
English engines, ere are many things about the tractometer 
experiments which are iy Bed puzzling, and worthy of careful 
Investigation. We have already said as much.—Eb. E. | 





RECENT DEVELOPMENTS IN MERCANTILE SHIP CONSTRUCTION, 


Sir,—In a most lucid article under the above heading you 
deal with the qualities of mild steel for general shipbuilding pur- 
poses, and at the same time you rightly draw attention to the fact 
that it is not suitable for the double bottom under the boilers of 
steamers and the unsheathed deck portions of steel vessels, owing 
to the rapidity with which it deteriorates through oxidation. You 
point out the disadvantage of substituting iron, as it involves 
thicker plates, necessitating greater weight, and by this means a 
sacrifice in carrying capacity or shipowners’ profits. You propose 
as a remedy an anti-corrcsive coating, and suggest that such an 
invention would speedily acquire a fortune to the inventor. Now 
a coating of anti-corrosive paint, no matter how efficient, would 
rs require a renewal, owing to the tear and wear of traffic on 
the deck, and the difficulty of the application of it to the double 
bottom would always be liable to doubt and distrust. To over- 
come this apparent difficulty a remedy, a substitute for mild steel 
of a reliable and permanent character, must be found. We must 
look for @ material essing, in the first place, anti-corrosive 
qualities in its own elemental nature ; and, in the second place, 
those principles of ‘strength and durability coequal with that of 
mild steel. From my past experience I have no hesitation in 
approaching the solution of this important problem. I am per- 
fectly acquainted with the manufacture of mild steel, its almost 
unrivalled usefulness for steam shipbuilding, as well as the cor- 
rosive disadvantages you point out with so much practical reason 
= ath. 

© material I am prepared to support as a substitute in place 

of mild steel for the double boas and unsheathed Aah has 
been amply demonstrated as anti-corrosive to a much greater 
egrée than iron, whilst not only retaining but possessing greater 


durability of strength, in tenacity, and ductility than mild steel 
of itself. An alloy of nickel and steel will be found to meet the 
requirements of the double bottom under steam boilers and the 
unsheathed decks of steamers, ‘The advantages of this compound 
are at once apparent. Nickel of itself will not rust; it is non- 
corrosive. M itd steel possesses those eminent qualities of strength 
and durability under ordinary circumstances. Hence the 
superiority of nickel steel. I may be permitted to particularise 
the results of this combination, and establish again what has 
already been proved. 

The introduction of nickel in steel has long been under the con- 
sideration and contemplation of chemical experts, but owing to the 
fact that nickel until recent years was rare, and therefore dear, it has 
been, comparatively speaking, unknown in metallic arts. It is at 
the present time a costly metal compared with steel. Seven years 
ago it cost 2s, 6d. per pound, but it can now be procured at less 
than ls, per pound for the practical purposes I advocate, A small 
percentage of nickel in mild steel is sufficient under a jvdicious 
mixture to realise its commercial advantages. It is denser and 
more uniform as a combination than ordinary mild steel. As an 
example, eighteen months ago test pieces were taken from a 
charge of steel before and after the nickel was added, with the 
following results :— 


Without With 

nickel. nickel. 
Tons per square inch HE oe BS ) 
Elongation in Sin... .. .. .. 22 << a . 
Elastic limit per square inch .. 13°5 .. 20° rGood bends. 
Contraction of area .. .. .. 417 53°6 


This proves conclusively that with a given proportion of nickel 
steel is stronger by 9°8 tons per square inch, or 265 per cent. 
superior to mild steel, without affecting the durability of the 
metal in any other way. 

The above tests were conducted at the time with the greatest 
care, and can again be verified at the present day. Nickel has 
other advantages over lightness and strength. It is not subject to 
the same expansion or contraction from liquid or atmospheric 
conditions as mild steel. Nickel is one of two metals only that 
will expand in excessive ccld temperature, co that nickel and mild 
steel, being opposed to each other in this direction, they form a 
most favourable combination for neutralising their extremes, and 
thus bringing about a desirable indifference, unaffected by climatic 
changes. The foregoing tests were carried out at the stee! works of 
Messrs, Wm. Beardmore and Co., Glasgow, and I have been per- 
mitted to quote the same tests as cited by Mr. Wm. Beardmore, 
oefore the Institution of Naval Architects, London, in last month, 
viz., that a selection of plates submerged in sea water, and sub- 
jected to tidal action, gave the following results:—Nickel steel, 
1:36 per cent. ; mild steel, 172 per cent. of waste—thus proving 
beyond doubt the durability of nickel steel over that of mild 
steel or iron itself. It is now the duty of the shipbuilder and 
shipowner to utilise the opportunity a manufacturer has solved for 
substituting the corrosive deterioration of mild steel under specific 
conditions, and thus helping them to overcome an expensive 
obstacle you have so wisely ventilated. As a working material 
nickel steel possesses all the advantages of mild steel. It retains 
the facilities of bending, punching, and welding equally with that 
of mild steel. 

I could adduce proof of its capabilities for the further extension 
of its general use; but it does seem to me that it is specially 
designed to meet the requirements of the writer of the article, 
who pleads with so much direct force for a practical solution 
against corrosion, and I respectfully submit with confidence that we 
have one, and that is in the adoption of nickel steel. NICKEL, 

Glasgow, May 12th. 





LIGHT RAILWAY GAUGES. 


Sin,—Referring to your leader on this subject in last week’s 
issue of your paper, I think everyone who has had any experience 
of India, and who knows the resources of that country, must 
admit that the narrow gauge railways have been the means of 
developing large tracts of country which, without their aid, would 
have been without railway communication to-day. These rail- 
ways, constructed at half the cost, and carrying half the traffic 
per mile of the standard lines, are paying a larger percentage on 
capital than the standard lines. 

Comparing like with like in an easy country, there is not much 
difference between the cost of a narrow gauge and a standard line, 
though in India the difference amounts on the average to about 
£750 per mile. But in ——— the gauges in this country, 
should we compare like with like’? The lightest standard gauge 
line must have a rail weighing 501b. per yard, and not 30 1b. as 
you say, or it cannot take a main line loaded wagon of fifteen tons, 
and, properly equipped, such a line will cost £4000 per mile. Now, 
if the traffic of a district warrants this expenditure, there is no 
reason why such a line should not be constructed, but if not, is 
the district to remain without railway communication ? 

A very serviceable railway on a 2ft. 6in. gauge, with a 30 lb. 
rail, capable of carrying five tons per axle, can be put down at 
one-half the cost of the lightest serviceable standard line, and 
therefore the question to be decided in many cases will be not of 
gauge, but of a railway or no railway at all. 

As you remark, it is ridiculous to lay a 50 lb. rail on a 2ft. 6in. 
gauge, and is unnecessary, as there are many excellent loco- 
motives for this gauge weighing five tons per axle, and yet capable 
of taking a gross load of nearly 1000 tons on the level. This gauge 
possesses many advantages for English country districts ; it allows 
a departure from main line management and routine, extravagant 
for a light line ; it enables the rails to be laid alongside country 
roads without undue interference with the traffic; it has also a 
maximum of capacity with a minimum of cost. In a large number 
of districts in England, Scotland, and Wales, light railways will 
not be financially successful unless they are constructed on this 
gauge and weight of rail. J.C. Mackay, 

57, Madeley-road, Ealing, W., May 13th. 





BARKER’S COMPOUND CRANK. 

Srr,—Mr. Barker’s 40 per cent. advantage is only obtained 
during half the down stroke. If Mr. Barker can prove that this 
advantage more than compensates the loss due to dead centre, 
a ¢., if he proves that the energy stored in the down stroke, being 
spread over the dead centre gives a total advantage in one com- 
plete revolution, his gear is nothing short of miraculous, and we 
can next look for perpetual motion. 

Tn your issue, May 14th, Mr. Barker states that I arrive at my 
result by neglecting the horizontal component forces applied b: 
the rider’s foot. These forces apply similarly to any crank. Wit 
toe-clips and ordinary cranks the dead centre becomes a negative 
quantity ; this of course applies to Mr. Barker’s cranks, and 
minimises his dead centre, but it does not alter the fact that his 
gear gives a theoretical dead centre of over ,*; in one revolution. 
I agree that Figs. 4 and 5, page 374, are accurately drawn, hence 
my last ee in your issue, May 7th, can apply to both. 

Wimbledon Common, May 17th. R, J. HUTCHINSON, 





MECHANICAL ENGINEERING AS A PROFESSION, 


Sir,—Your correspondent ‘‘ Determined to Get On,” writing 
under the above heading last week, really at first gave one the 
impression that he wrote with something more than a touch of 
irony. Later on in his letter, however, he certainly seems to be 
in earnest, and to feel acutely the heart-rending fact that, as an 
apprentice to mechanical engineering, he has to submit to that 
which he calls ‘“‘the meagre amount of holidays or extra leave, 
not more than about a fortnight at midsummer, ten days at Christ- 
nias, and the time during which the works are closed at Easter.” 








This hardly-used aspirant would apparently like—he implies as 


much—say three half-days off each week, in which to play tennis 
‘at that country rectory,” or elsewhere, besides about a two 
months’ summer vacation, to say nothing of at least a month 
divided between Christmas and Easter !—in round numbers just 
50 per cent. of the full term of his apprenticeship spent in 
holidays ! 

‘* Youth wants but little here below, but wants that little long.” 

Well, Iam really afraid that this much-to-be-pitied youth will 
find rather a dearth of sympathy and encouragement in his idea 
from those who—like myself—have been ‘‘ through the mill,” find- 
ing no hardship in that respect, and who know that if the chief 
end and aim of the tyro engineer is holiday-seeking, or in other 
words ‘‘ how not to do it,” that he is very much more likely to get 
‘* off” than to ‘‘ get on.” 

His nom de plume strikes one as being strangely infelicitous. 

It is to be feared that he has mistaken his vocation, ae he 
evidently expects luxuries while serving his time in the shops. 
Did any one of our great engineers, of whom we have such reason 
to be proud, ever repine at an early life and training, compared 
with which the lot of the modern—premium—engineer apprentice 
is as a “‘bed of roses”? I trow not ; they were ‘‘ made of sterner 
stuff,” and had their reward. Sipyey H. HOLLAND. 

** Mercia,” Holyhead-road, 

Coventry, 15th May. 





THE BRISTOL AND INCONSTANT. 


Sir,—In an article on Channel Squadrons this week, you men- 
tion the name of the Bristol as forming one of the squadron of 
1870. Failing to recollect this name, may I ask you to give the 
usual official description, or otherwise identify her? Also, what 
was the striking peculiarity about the 16-knot cruiser Inconstant, 
entitling her to your description as a ‘‘ flight of scientific fancy” / 

May 15th. R, M. 8. 


[The Inconstant has, according to the tables published in 
‘* Brassey's Annual” for 1897, the following dimensions, .¢. :— 
Length, 337ft. 4in.: beam, 50ft. 3in.; draught, 25ft. 6in.; dis- 
placement, 5780 tors. Her under water form, therefore, gives a 
coefficient of fineness of the sharpest conceivable character, it being 
only 46 per cent. of the solid rectangle contained by length, beam, 
and draught. It must be borne in mind that this was a heavily- 
masted ship, of fairly high freeboard, her upper deck being 15}ft. 
above the water amidships, and specially designed for sail power. 
Sir W. H. White, at page 3 of his ‘‘ Manual of Naval Architec- 
ture,” gives tables for approximate coefficients of fineness. The 
sharpest of all given by him are from 0°40 to 0°50, and these are 
for ‘‘ swift steamers (five forms), her Majesty’s yachts, cross- 
Channel packets, &c.,” such being practically non-sailing vessels, 
merely intended for rapid passages in home waters. Hence we 
conceive that to build a large sailing cruiser, heavily masted, with 
great coal capacity, to carry a main armament of six heavy guns, 
with under water form of this character, was entitled to be called 
a ‘‘ flight of fancy.” That this was the subsequent opinion of the 
Admiralty is clear from the action taken with her. Three hun- 
dred tons of ballast cement were run into her double bottom, and 
her life in commission was a very short one, although she had 
proved herself, whilst running to England with the news of the loss 
of the Captain, to be the fastest cruiser afloat. The Bristol was a 
wooden frigate of twenty-eight guns, with auxiliary engine power, 
and had a crew of 515 men.—ED. E.] 





BICYCLE MECHANICS. 

Str,—Being myself a cyclist in a small way, I read the article cn 
this subject in your last number with great interest, and of course 
can but say that I entirely agree with your opinions. Might I, 
however, take the liberty to suggest that you might have also 
drawn attention to the curious and evidently bad proportions of 
machines by most makers? First of all, it is of universal practice 
to make the two wheels of the same size ; or else the front one is 
made the largest, viz., a 28in. driver and a 30in. leading wheel. As 
the greatest part of the weight is on the rear wheel or driver, this 
ought of course to be made the largest in diameter, and you will 
find that in almost a!l cases there is abundance of room in the 
framing to make this wheel from 30in. to 32in. in diameter, which 
will make a far easier machine and enable a much larger chain 
pinion to be fixed to it. One often sees — on the driving 
wheels of cycles which are even as small as about 1}in. in diameter. 
This throws a severe sidestrain on the axle, and causes much loss 
by friction. Far better would be a 4in. pinion ; the chain might 
then be far lighter. The chain wheel on the crank shaft may be 
of any diameter to suit the gearing, and for road work 60in. gear 
is quite enough. I advocate 28in. front wheel, 32in. driver, and 
the gear wheels as a little less than 2 to 1, which will make a com- 
fortable machine with little loss by friction ; the pinion could be 
5in., and wheel 94in. diameter with 6in. cranks, 

May 17th. ANTIFRICTION, 


Sir,—The great mistake in the modern bicycle is the small size 
of the pitch chain wheels, There isnoreason why these should not 
be made just twice the present diameter. The effect of this is that 
the pull on the chain is exactly halved, the friction is correspond- 
ingly reduced, every second tooth may be left out in the wheels, 
the stress on the ball bearings due to the pull of the chain is 
reduced by a half, the chain may be much lighter and smaller, the 
chain wheels will weigh very little more than they do now, and 
the whole machine will run with much less friction. Thus no 
excuse will exist for the introduction of complex devices like Mr. 
Barker’s, which are really attempts at perpetual motion in disguise, 
instead ot scientific mechanical engineering. HOOPDRIVER. 

Coventry, May 18th. 





TRAMWAY TRACTION, 


Str,—In your issue of the 14th inst., page 480, reference is 
made to some observations of the Sheffield deputation which might 
mislead: the public as regards the present and future of gas 
traction in this country. 

The deputation appear to have made their observations on the 
earliest cxpudunaion cars, as our cars at Blackpool are practically 
free from vibration when standing and go up the gradients of 
about 1 in 26 with ease. The change of speed referred to when 
ascending this gradient is due merely to the change of gear pro- 
vided for the purpose, the actual power of hill-climbing being 
increased with the observed decrease of speed. The cars on the 
Blackpool line have frequently been loaded to about double their 
capacity, and have climbed the gradients in question with this load. 
From 31st July last they have run 34,500 miles. The line and its 
stock are in no way an experiment, they have accomplished from 
the first all that was expected of them, and have, in fact, exceeded 
expectations. The Blackpool, St. Anne’s, and Lytham Tramways 
Company, are moreover so far satisfied with the system that they 
have—now that the whole length of the line is completed—ordered 
twelve more cars of similar construction to complete the equipment 
of their system. 

The reference to Dessau must be intended for Dresden. At 
Dessau the system has been working continuously since November, 
1894, with a large saving of cost as compared with that of haulage 
by the other systems, At Dresden a line was worked for about a 
year, 1893-4, and will be worked again when the new line is 
completed. : s 

With the introduction of several improvements in the engines, 
the difficulty of smell has been overcome so completely that itis no 
longer a matter of serious consideration. : 

For THE British Gas Traction Company, LTD 
Percy Hoiyoake, Secretary. 








22, Chancery-lane, London, May 19th, 
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ON THE GENERAL UTILITY AND ECONOMY 
OF CENTRAL BLAST CUPOLAS.* 


By Tuomas D, West, Sharpsville, Pennsylvania. 


Some three years ago the author introduced in cupola practice 
an improvement, which consisted in providing a central tuyere 
coming up through the bottom of the cupola in conjunction with 
outside tuyeres for the purpose of improving the distribution of 
blast. The results of the experiment were so favourable that 
greater economy and cleaner working were obtained than in any 
other form of cupola known to the author. He therefore con- 
tinued to use it, trying different modifications to ascertain what 
might be achieved in different conditions of cupola practice. 

The advantage of having a tuyere carrying blast up through the 
centre of the cupola will be obvious to anyone who closely watches 
the action of cupolas as the last charge approaches within 4ft. or 
5ft. of the outside tuyeres. He will then see that the greatest 
heat and flame is obtained right above the tuyeres at the outer 
circumference of the fuel, the central portion being left much less 
active in live combustion. Moreover, by watching the blast 
blowing-in into the bed of fuel before any iron is charged, he will 
notice a similar action. Again, another test is to stand inside a 
cupola after the bottom plate is put up, before any fuel is charged 
in. The blast is then allowed to enter with all its force, anda 
handkerchief may be held in the hand at some distance from the 
tuyere entrance without being moved by the blast. This last test 
will be a source of surprise to many, as frequently in large cupolas 
a handkerchief will not be affected by the blast if held a foot away 
from the cupola walls. 

The advantages consist in permitting a more uniform distribution 
of the blast throughout the fuel in the cupola, and also in per- 
mitting the use of a greater volume of blast with a decrease of 
pressure, This with cold blast is less effective in choking the 
tuyeres or in chilling the fuel round and in front of the tuyeres. 
The author's experience with central blast clearly shows that, for 
economising fuel and for securing clean and fast melting, it is not 
so much the pressure but a well-distributed volume of blast that is 
necessary. 

This feature is confirmed by the fact that 
in several blast furnaces in the United States 
the output is being increased by a larger 
number of tuyeres having been put in, 
so as to give a better distribution of blast. 
Grace Furnace, at Briar Hill, Ohio, has in- 
creased its daily output from about 27) to 
300 tons, the increase having been brought 
about by the tuyere space having been 
divided so as to insert the tuyeres closer te- 
gether and to increase their number from 
eight totwelve. Before the numberof tuyeres 
was increased their pressure ranged from 15 
lb, to 18 lb., but with the greater tuyere area 
it fell about 21b. The speed of the engine 
was kept the same, so that it is evident that 
it was a better distribution of blast volume, 
and not pressure, that was wanted in this 
case to give best results. 

Since the author has introduced central 
blast in cupola practice, others have adopted 
the principle by using central blast alone, that 
is to say, independently of outside tuyeres. 
It is obvious, however, that this plan prevents 
the even distribution of blast that is 
desirable, and moreover, the central tuyere 
would soon be so choked as to retard or to 
wholly stop the melting. In all cases 
where cupolas have an inside diameter 
of more than 50in., whether they run short 
or long heats, the central blast should be 
combined with outside tuyeres. Cupolas that 
are not expected to run much over an hour, 
and are of smaller size, may economically be 
worked with central blast alone. In no 
case, however, where heats have to be longer 
than an hour and a-half is central blast 
to be recommended to be used alone. The 
best results are obtained with central blast 
cupolas of a larger size. 

Economy.—The sources of economy ob- 
tained by the use of the central blast, with 
outside tuyeres, may be enumerated as 
follows:—(1) Greater economy in fuel ; (2) 
less destruction of lining ; (3) increased speed 
of melting; (4) saving in labour in pre- 
paring a cupola and in shovelling out 
refuse; (5) less waste of chilled iron and 
fine shot; (6) greater absence of flame 
escaping from the stack at the closing 
or other parts of a heat; (7) less absorp- 
tion of sulphur; (8) greater freedom for 
the admission of blast, and less labour in 
keeping the tuyeres open; and (9) as hot 
and clean iron is obtained at the end of heat, 
as at the beginning. The first result is 
brought about by there being less space for 
fuel in the body of the cupola below the level 
of the tuyeres, and by there being a more 
uniform distribution of the blast throughout 
the fuel, and, again, by the tuyere openings 
being freer to admit the blast. Moreover, 
the fact that the central tuyere openings are 
at a higher level than the outside tuyeres 
causes the carbonic oxide formed in the lower portion of the 
cupola to be reduced to a greater quantity of carbonic anbydride. 
The saving of the linings is due to there being a less force of 
blast, or in other words, less volume of carbonic anhydride, 
playing against the lining, owing to its being distributed more 
uniformly throughout the body of the fuel in the cupola. The 
speed of melting is increased owing to the fact that there is 
greater freedom for the admission, and more uniform distribu- 
tion, of the blast throughout the fuel. There is also a smaller 
quantity of carbonic oxide escaping. Labour is saved because 
less chilled material is formed round and in front of the 
tuyeres, owing to a more uniform distribution of the blast. 
Another reason for economy in labour is that there is less 
burning out of the cupola linings, and less refuse to be shoved 
out from under the cupola at every bottom drop. The lessened 
waste in chilled iron and fine shot is due to the higher tem- 
perature during and at the end of a heat largely preventing or 
melting away what chilled stock may have gathered round or 
in front of the tuyeres during the process. Moreover, the milder 
distribution of blast throughout the fuel does not give rise to 
excessive bodies of dead or chilled material in front of the 
tuyeres to adhere to the sides of the cupola, and so to lessen the 
melting area. The greater absence of flame at the charging door 
and stack is due to the more thorough combustion in the melting 
zones, owing to the fact that the carbonic oxide formed in the 
lower 
carbonic anhydride before it reaches the charging door. This is 
so distinctly marked at the end of a heat that the blast may not 
cause the least sign of flame to emanate from the stack, pro- 
vided that the central tuyere has its blast properly regvlated, in 
order to prevent it becoming choked. 
the blast valves the combustion can be made so perfect that at 
the en? of an operation the intense heat at the melting zone will 
prevent a look into the cupola, and but little sparks or flame will 
be seen escaping at the stack. Less absorption of sulphur is 





*Tron and Steel Institute. 





portion of the cupola is more completely converted into | 
| The casting should not be less than ]}in. in thickness at any part ; 


By proper manipulation of | 


caused in a similar manner. he more sulphur there is in fuel, 


the more can iron be expected to absorb ; and it follows that the 
less fuel there is used the less sulphur may be expected to be 
absorbed by the iron, owing to the central blast, diminishing the 


| ratio of the fuel to the iron extracted, and giving hotter iron. 


The greater freedom for admission of the blast, and the less labour 
involved in keeping the tuyeres open, is the result of there being 
less chilled iron and refuse collected in front of the tuyere open- 
ings. The increased fluidity of iron is due to the more perfect 
combustion and to the walls of the cupola being brought up toa 
higher uniform temperature throughout the body of its lining. 
It is also due to the greater freedom from chilled or dead material 
collected round and facing the tuyeres, diminishing the area of a 
cupola available for live fuel during the progress and end of a 
heat, 

Construction of central blast cupolas.—In the latest form of cen- 
tral blast cupola adopted by the author, the central tuyere is so 
designed as to form a permanent structure, which remains in its 
place when bottoms are dropped. Its construction is shown in 
Figs. 1, 2,3, and 4. It is obvious that such a design would be 
unsuitable for cupolas under 50in. in inside diameter. Illustra- 
tions of designs suitable for smaller cupolas have been published 
in the author’s treatise on ‘‘ The Metallurgy of Cast Iron.” In all 
cases it is of the utmost importance to have outside tuyeres in 
addition to the central one. Some difficulty has been experienced 
by ironfounders who have adopted central blast something after 
the author’s design, with the burning out of the covering cap 
shown at A, Fig. 1. The author has no knowledge of the type of 
cap used in these cases, At his own foundry, however, he has had 
the same cap casting in use in the 66in. cupola, Fig. 1, running 
daily heats ranging from 50 to 70 tons since October, 1896, up to 
the present time—March, 1897—and it is in as good condition as it 
was when first put in position, and its design has not given rise to 
the slightest trouble. 

Many imagine that, onaccount of its being encased in the centre 
of a cupola surrounded by incandescent fuel and molten iron, the 
central tuyere woulld be unable to resist for any length of time 
the heat scrrounding it. A study of the conditions obtaining 


fig 3 
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shows, however, that when all is working regularly such a tuyere 
is not subjected to a temperature high enough to burn or melt the 
tuyere lining. In fact, the temperature at the lower portion of 
the central tuyere is not much higher than that to which the 
lining of the ladle holding molten metal is exposed. It may also 
be said that as long as the top of the covering cap is not extended 
too high above the level of the outside tuyeres, it is not sub- 
jected to a much higher temperature than the lower portion. One 
reason, no doubt, why many have experienced trouble with 
covering caps is that they have carried them up too high, so as to 
bring them up close to the melting zone. The central tuyere’s 
blast opening should never be carried more than 3in, to 6in. above 
the level of the outside tuyeres. In order to still further obviate 
any danger of injury to the cap, the author has adopted, with 
complete success, a method of charging which consists in placing 
the first charge of iron in the form of a circle, with a hole in the 
centre equal to the diameter of the covering cap. This is then 
filled with fuel—see Fig. 5—instead of having the centre all iron 
as well as the outer portion, as is the usual practice. 

It is also advisable to protect the edge at B—Figs. 1 and 2—by 
placing, as shown at F—Fig, 4—pieces of jin. round iron and nails, 
projecting about aninch, placed together as closely as they can be 
cast in, and then daubed over with clay. Not only is the edge of 
the covering cap protected in this way, but the whole body of the 
a is prepared in a similar manner. ‘The iron prickers shown 
should project 2in. to 3in. from the body of the cap casting. 


it should be 3in. to 4in, larger in diameter than the top of the 
central tuyere at H, in order to prevent molten iron dropping 
from the cap and leaking into the tuyere, The space between 
the cap and the top of the central tuyere for the admission of blast 
should be 24in. to 3}in.; the longer the heats the greater should 
be the width of the opening. The under side of the covering cap 
at P—Figs, 1, 2, and 4—may have short projections of about fin. 
cast on it, and daubed over with clay. But as the cold blast is 


constantly playirg against this surface, there is little danger of it 
becoming too hot if cupolas are kept fairly steadily in blast. 


Tn 





cases where they are left to stand an hour or two without the blast 
being on, it is advisable to prepare the under side of the cap as 
described. In order to support the cap in place, lin, Pieces of 
square wrought iron bars are bolted to the central tuyere, as shown 
at S—Figs. land 3, A recess of about 3in. deep is cast in the 
cap-piece—Figs. 1 and 4. This recess, being conte, permits the 
cap to be fitted over the l4in. support—Figs. 1 and 3—at an 
point, in order to enable it to maintain its position during a heal 
Where heats might be extended to exceed six hours’ duration an 
excessively ‘‘hot iron” required, it would be well to make 
this recess having a solid centre, which then leaves an open. 
ing at Z to admit the entrance of the four Idin, square 
bars seen at S, Figs. l and 3. Such a construction in the recess 
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would prevent the bending inward of the bars S, should they 
become heated red-hot from any cause. The dimensions given 
show that of the pattern from which the covering cap is 
moulded before the “ prickers” for holding the clay are attached 
to the mould, The test applied at the author’s foundry has been 
a severe one. The results tend to show that central blast, as de. 
scribed above, might be made to run day and night with perfect 
safety for a week at a stretch, 

It will be noticed that, for the sake of clearness, the connec. 
tions fur bringing the blast to the outside tuyeres are not shown 
in Fig. 3. It is, however, necessary that dampers or valves must 
be provided, so that the central and outside tuyeres can be worked 
together or separately, so as to regulate the blast-pressure at will, 
Where long heats are run there is a liability of the central tuyere 
chilling the stock at K. This difficulty can readily be obviated by 
shutting off the blast fora short time from the central tuyere, so 
as to permit the heat of the cupola to melt any chilled material 
that might be clogging the opening of the central tuyere at 
K. Sometimes a piece of half-melted iron may lodge in front of 
the opening at K, and obstruct the fluid iron in its direct descent 
to the hearth of the cupola. The door V is so arranged as to be 
readily opened or closed, in order to permit the removal of any 
iron or slag that may have penetrated to the bottom of the shaft 
of the central tuyere, 

Some little experience is necessary to work central blast to the 
best advantage ; with a little practice, however, the manipulation 
is soon acquired. When a new cupola is to be designed with 
central blast, it is best to have the outside tuyeres continuous in 
their opening, as in the Mackenzie cupola, in place of pocket 
tuyeres, as shown in the round form depicted in Fig. 1. A 
better distribution of the blast round the outer circle of the fuel is 
thus effected. ‘he central tuyere itself can be made all of cast 


Fig. 5 














iron, or of boiler plate. For a permanent structure a cast iron 
tuyere is preferable, as it presents greater rigidity, and as it is 
made at less cost. The central tuyere, as at X—Figs. 1 and 3—is 
made about an inch thick, with ribs throughout its length on the 
periphery—as shown at C, Fig. 3—in order to sustain wrought 
rings of jin. iron for supporting the clay, which is about din. 
thick. ‘nese rings are shown in position in Fig. 3, Cast iron pro- 
jections or prickers have been tried in place of these rings, but the 
inconvenience of casting them on to the body of the tuyere renders 
them undesirable, Fig. 2 shows the central tuyere, with its cover- 
ing cap daubed over with clay ready for a heat, or as they would 
appear in position on the base in Fig. 1. The base is made in 
sections, so that the section M can be removed if anything goes 
wrong with the central tuyere. The main body of the tuyere 
could then have its lower portion stopped with clay, it being 
necessary for this purpose to place a large lump on a plank 
levered so as to press it upwards into the interior. It would then 
be tightly cl against the ascent of iron or blast, and the heat 
could be finished by the use of the outside tuyeres only. 

With central blast the author has effected at his foundry 4 
saving in fuel of over 30 percent. Apart from this economy, the 
advantages enumerated at porte: gow of this paper are sufficient 
to warrant the adoption of cen’ blast. The type of cupola used 
at the author’s foundry is shown in Fig, 1, the dimensions on the 
right side indicating the height at which the openings of the central 
and outside tuyeres are placed. The outside tuyeres were recently 
raised about 6in. This enabled the cupola to contain a larger mass 
of metal, and at the same time there was more space between the 
slag-hole and the outeide tuyeres, The change resulted in an 
increased speed in melting, and in cleaner working. Where long 
heats have to be run it is Lg oy important to have a good space 
between the slag-hole and the de tuyeres, as, when they 
come close the slag up to a level, where it is 





meg er it — w 
readily chilled by the incoming cold blast from the outside tuyere. 
This may eventually lead to the tuyeres becoming choked, 
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THE DULIER SMOKE ABSORPTION APPARATUS 
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THE DULIER SMOKE-ABSORPTION APPARATUS. 


ConsIDERABLE annoyance has been experienced and expense 
incurred at South Kensington by the deposit in the museums 
of dust and soot from the boiler chimney. This was due 
largely, no doubt, to the employment of boilers of the loco- 
motive type, which have no return flues in which the dust 
carried away from the furnaces can be deposited before the 
draught takes it up the chimney. With the object of mini- 
mising as far as possible the cause of this trouble, the 
authorities some time ago decided to give a trial to some 
form of apparatus whereby the smoke should be treated and 
relieved as far as possible of its suspended solid matter. 
Their choice fell upon an apparatus invented by Colonel 
Dulier, which has been successfully adopted in other and 
more difficult cases. This apparatus is shown in front and 
side elevation on this page. It will be seen that the products 
of combustion, before being allowed to escape into the chim- 
ney, are taken up one leg of aninverted or U-shaped flue, con- 
structed of galvanised sheet iron, being assisted in their 
upward course by a jet of steam at boiler pressure. The 
object in employing steam is to assist in the condensation 
of the tarry hydrocarbon products, and to saturate the 
mineral dust with water vapour, in order that they may be 
rendered more liable to precipitation by the eee treat- 
ment. In descending the second leg of the flue the products 





of combustion are brought into contact with a number of | 
upwardly-inclined water sprays, arranged as shown. These | 


sprays, being forced at a high pressure, are very highly pul- 
verised, and thoroughly wash the smoke, all particles of 
dust being moistened. The smoke and water next pass 
through a chamber containing a helical passsage, in which 
they are still further made to commingle, before the 
latter is allowed to pass into the chimney proper, the sul- 
phurous water being allowed to flow to the drain. 

Detailed results of the working of the apparatus at South 
Kensington are not available, but Mr. R. R. Tatlock, F.R.S.E., 
F.C.S., the Glasgow city analyst, has reported upon the 
Operations of an apparatus designed by Colonel Dulier and 
fitted up at the City saw mills, in which the same general 





Principles are involved. In these mills the analysis of the 
coals used is as follows :— 
Per cent, 
Gas, tar, &c. .. . 81°40 
Fixed carton .. es, SEN dt RO 
RN et ee 5G ako) Cee, Sedat Tomine 
Ger ae Vy a ahis * gsi cal “abeicens €ane Le 
Water .. . 12°50 
10000 
Per cent 
Caley 27%. ve. ee . 55°78 


Tests of the proportions of sulphurous acid and soot and 





| dust contained in the escaping gases made with and without 
the apparatus in use are said to have been as follows :—- 


Grains per 100 cubic feet. 
test. 2nd test. 
Before After Before After 
treatment. treatment. treatment. treatment. 
Sulphurousacid.. .. 5°8 .. 28 .. . 95 .. 42 
Soot « TO < SO x. « Be «8 


The draught in the flue and chimney, observed by means 
of a water gauge, showed no diminution after the erection of 
the apparatus, a fact which is borne out by the statement 
of those in charge of the boilers at South Kensington. 








THE BUDLEIGH-SALTERTON RAILWAY. 


One of the prettiest health resorts on the south coast of 
Devon has just been placed in direct railway communication 
with the rest of the world. This is Budleigh-Salterton, 
which hitherto has not been very easy of access, inasmuch 
as to reach it travellers had to proceed by Sidmouth Junction 
to Exeter, and thence coastwards to Exmouth, completing 
the journey by a six-mile omnibus drive. All this, however, 
is changed, and the traveller will now branch off coastwards 
at Sidmouth Junction and proceed direct to Budleigh-Salter- 
ton, thus effecting a saving of eighteen miles between those 
two places. The line by which this change will be wrought 
has just been opened for traffic. It is 64 miles in length, 
and is due to the enterprise of the Hon. Mark Rolle, through 
whose estate it , with the cen Gro of about half a 
mile at the starting point. The Royal Assent was given to 
the Bill in 1894, and the contract was let to Mr. John Aird 
in 1895. The work was commenced in the October of that 
year, and was completed in four months under contract time. 
The line commences by a junction with the Sidmouth branch 
of the London and South-Western Railway at Tipton St. 
John’s, and for almost five miles it es along the beautiful 
valley of the Otter. It crosses that river three times by 
single og wrought iron plate ge bridges of 50ft., 65ft., 
|and 80ft. span respectively. The bridge platforms are of 
| corrugated plates. The line is single, of the ordinary gauge, 
| and laid with 821b. steel rails, 40 1b. chairs, and the usual 
| 10in. by 5in. timber cross sleepers. Land, however, has been 

taken for doubling the line when necessary. The first 
yomeenaee station isat Budleigh, about 44 miles from Tipton St. 
| John’s, And here it may be explained that Budleigh has 
| hitherto been known as East Budleigh, but confusion having 
| frequently arisen in consequence of the identity of names as 
| regards Budleigh-Salterton, the former place will in future 
F- known as Budleigh, and the latter simply as Salterton. 
Between Tipton and Budleigh are Newton Poppleford and 











Colaton Raleigh, at both of which places goods sidings have 

been constructed. nger station will eventually be 

— at Newton Poppleford, which is about 14 miles from 
ipton. 

Passing, as the line does, along a valley, no engineering 
difficulties were encountered in its construction. It was, 
however, & somewhat expensive piece of work, a large number 
of flood openings having to be provided as well as openings 
for irrigation. The railway had also to be kept well above 
the exceptional floods which rise to # great height and flow 
with rapid velocity, converting the valley at times into a large 
lake. For this reason, the over bridges and approaches are 
higher and longer than usual. On the first five miles the 
curves and gradients are exceptionally good. Leaving the 
valley on a grade of ;}, through cuttings, the line passes on 
a 50ft. embankment over Kusbrook, crossing the public road 
by an oblique arched under bridge, and on a rising grade of 
jy through a deep cutting, in which there were 80,000 cubic 
yards of excavation, for the remainder of the distance to the 
terminal station at Salterton. Two 3-arch bridges have been 
built over this portion of the line, and new public roads have 
been made so as to give convenient access to the station at 
Salterton from all sides. The platforms are 350ft. long, and 
a large area of sideways and a goods shed have been provided. 
Through the generosity of Mr. Rolle as regards the land, the 
cost of the line has only been about £65,000. The engineer 
to the line is Mr. W. Clarke, Mem. Inst. C.E. The contract 
waz carried out by Mr. Aird in a most satisfactory 
manner in every respect. The line was opened on Friday, 
May 14th, by Mrs. Hugh W. Drummond, daughter of Mrs. 
Rolle, and at the close of the ceremony was formally handed 
over to the South-Western Railway Company. It is intended 
to extend the line to Exmouth, some six miles off, by which 
means & circular railway will be formed from thence through 
Exeter and Sidmouth Junction to Salterton. 








PRETOT MOTOR CAR SPEED GEARING. 


In THE ENGINEER of January 29th will be found described 
the Pretot motor car. This car consists essentially cf an 
ordinary vehicle of any suitable type in which the fore- 
carriage is replaced by the motive apparatus. The variable 
speed gearing employed by M. Pretot, in spite of several 
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drawbacks, is, it must be admitted, a good mechanical con- 
trivance, and well adapted on the whole to its work. It is 
unquestionably superior in design to many devices which 
have come before our notice. In Fig. 1, which is a half 
section of this gear, A is a disc which can be either keyed 
directly to the motor or better driven by teeth in its rim from 
@ pinion on the motor shaft. It carries four smaller wheels 
D—see Fig 2 also—by long spindles aa, to which are keyed 
four sets of stepped wheels H! G! F! E!, which gear with 
four central wheels HG FE. The latter wheels are quite 
independent of each other, and each one is provided 
with a separate wheel I, controlled by a powerful brake. 





On the other side of the disc there is the double wheel B C, 
of which B is the chain wheel and C a toothed pinion gearing 
with the four wheels D; the gear will be seen, therefore, to 
consist of a double epicyclic train. 

Let us look now at the action of the mechanism. Suppose 
A is revolving at a constant speed, and the four wheels I are 
allowed to turn freely, the brakes being loose, then C will not 
rotate, but D will revolve as it circles round C, and will im- 
part motion to H', G!, F!, E!, and they to H, G, F, E, in 
proportion to their relative sizes. Now, suppose the brake 
is applied firmly to E, then, as A revolves, E! rotates at a 
speed proportional to the difference in diameter between it 
and EH, and imparts motion to D, which in turn passes it on 
to C and B, and so to the driving wheels, this representing 
the highest speed of the vehicle. The two other wheels 
G, F, evidently give lower speeds, but when the pair H!, H, 
are put in action, the driving is reversed, and the carriage 
goes backwards. It isa little difficult to see at once why 
this should be. Two considerations will, however, we think, 
make it clear. In the first eee as we move from E to G 
we get slower speeds until, if a wheel between G! and H!, and 





of the same diameter as D, were used, no revolutions of C 
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would take place, because C and H would then be of the 
same diameter. We have, therefore, come from maximum 
to nothing, and any further step in the direction of increasing 
the cone wheel, as H, must represent a minus or reverse 
quantity. Fora second consideration, suppose H! made so 
big, and H so small, that H! received no rotation at all from 
H—that is to say, suppose it was revolving round a single 
tooth in the centre of the shaft—then D would evidently be 
fixed, and its teeth would lock with C, which would then 
revolve in the same direction and at the same rate as A. 
Now this is the reverse motion to that which all the other 
wheels impart, for they make C revolve, it will be seen, in 
the opposite direction to A. The speed which is imparted to 
B is easily found, and may be expressed by the formula, 


(< * z)-2, 


where + is the speed ratio between the stepped cones and 


x is the number of revolutions made by the disc. This is 
true only when D and C are of the same size, as in the case 
illustrated ; if they are not of the same size the result found 
above has to be multiplied by their diameter ratio. The 
formula will be readily understood from the following con- 
siderations. Suppose all the brake wheels were loose and C 
fixed, and that A was caused to revolve. Then D and C 
being the same diameter, evidently in one revolution of A, 
D would make one revolution about its own axis. Now, this 
direction of revolution so produced is the same as that im- 
parted by any one of the brake wheels. It is evident, how- 
ever, that the only motion transmitted to C must be due to 
an excess of speed that D receives from the brake wheels over 
that which it would have by simply rolling round C, which 
means that the motion given to C equals the revolutions of C 
less the revolutions of A. From this it follows also that 
when H! is in gear, H being smaller than C, the number of 
revolutions given to D are less than those which it would 
receive if rolling round C, and a reverse motion is given in 
consequence. The brakes are applied by four cams on a 
shaft controlled by a handle working over a dial. The con- 
struction will be easily seen from Fig. 2. 








MOTOR CAR NOTES. 


AN accident to a petroleum motor car, attended with 
injury to three persons, occurred on Sunday last near 
Edgware, on the main road for London. The car, which 
was in charge of two persons, was coming down Brockley-hill, 
when a horse attached to a wagonette commenced to kick. 
Before the driver was able to get down to pacify the animal, 
the motor car dashed into the vehicle, which was thrown 
completely over, the occupants being buried beneath it. 
Meanwhile the motor car, which shot off and overturned in 
the ditch, caught fire, and the scene that ensued was one of 
confusion. Two children and the driver of the wagonette 
were seriously hurt, but the motor car occupants escaped 
without injury. 











THE IRON, COAL, AND GENERAL TRALES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
In the Staffordshire pig iron trade a good volume of business is 
being done, and for foundry descriptions the supply barely meets 
the demand. The fact that stocks of pig metal of all kinds are 
very limited helps to support prices. At Birmingham to-day— 
Thursday—ordinary brands of Northamptonshire forge pig iron 
were still 42s, to 43s. per ton, while North Staffordshire and 
Derbyshire were averaging 44s. Lincolnshire forge was 46s. The 
Westbury brand of grey forge was quoted 43s, 6d., delivered to 
consumers’ works, and the Staveley brand 44s. 9d. delivered. 
Staffordshire cold blast was 90s., all mine hot air pigs were 52s. 6d. 
to 55s., part mine 45s, to 47s. 6d., and cinder forge 38s. to 39s. 
Great diversity exists in regard to the price of foundry pigs. 
Northamptonshire foundry pigs were to-day quoted 46s. to 46s. 6d., 
while Derbyshire foundry iron was 47s. éd. to 48. 3d. The differ- 
ence between forge and foundry iron is larger than has recently 
been noticed, owing to the excellent demand. In respect to 
hematites, West Coast grey forge, delivered here, is quoted at 60s. 
and strong forge 59s., while foundry prices are quoted at 61s. to 
62s. 6d. for No. 3, according to brand, 62s. 6d. to 63s. 6d. for 
No. 2, and 63s. 6d. to 64s. 6d. for No. 1. 

Sheet iron makers report some little improvement in demand, 
induved ly by an increase in the shipments to India of 
galvani sheets and better orders on. home account. Prices 
are still very low. Black sheets were this afternoon quoted £6 
for singles, £6 5s. to £6 7s. 6d. for doubles, and £7 7s. 6d. for 
lattens ; and some consumers report that they can get galvanisers’ 
doubles at as low as £6 2s. 6d. For close annealing a further 
7s. 6d. per ton was demanded, making doubles £6 15s. Galvanised 
sheets—doubles—were £9 12s, 6d. to £9 15s., f.0.b. Liverpool. 

Marked bars had rather a slow sale, but were firm on the £7 10s. 
basis ; and though the unmarked bar makers were open to business 
at £5 17s. 6d. for common bars, they would not book heavy 
forward orders at this rate. Merchant bars were firm at £6 10s, 
to £6 12s, 6d. Angles were £6 to £6 5s., delivered, for ordinary 
lengths, and tees were £6 10s. Channels and sashes of ordinary 
sections were quoted £7 at works, and as the number of makers 
of these is limited, and competition therefore small, the price is 
fairly firm. Tube strip was 12s, 6d. to £5 15s., hoop iron was 
£6 10s., and nail rod £6 10s. to £6 15s. 

The demand for steel keeps very satisfactory. Steel sheets 
(doubles) for galvanising were quoted to-day £7 per ton, and 
lattens £7 15s., with £8 to £8 2s. 6d. as the price of 28 gauge. 
Siemens billets were £4 15s. to £5, and Bessemer blooms and billets 
£4 12s, 6d. to £415s, Bars were £6 5s. to£610s.; small angles and 
eo were £6 15s., and large ditto £6 perton. Tin-plates were 

0s. for I.C. coke, and tin-sheets were £23 for charcoal and £21 
for coke. 

Common ironworks forge coal is 6s. 6d.; inferior quality, 7s. 6d. 
to 7s, 9d.; furnace coals, 8s. to 10s.; rough ironworks slack from 
the New Mines, and Cannock Chase seams 3s. to 3s. 6d.; thick 
coal slack, 4s. to 63.—some of this latter being equal to coal—and 
fine slack 2s. 6d. to 3s, per ton. 

The blue brick trade, which is a very important industry in this 
district, is just now in a very active condition ; in fact, makers 
cannot obtain sufficient trucks from the railway companies to send 
their orders away, and the extent of business is limited only by 
the capacity of the railway carriers to move the material. Among 
the chief buyers at date are the railway companies themselves, who 
are using very large quantities of bricks for new constructional 
and extension works, 

The experts connected with the Birmingham weldless steel tube 
trade, who I announced at the close of April had left for America 
with the view of purchasing, under a syndicate, the three chief 
weldless tube works there, and fitting them up with modern 
weldless tube machinery with the object of keeping American-made 
tubes out of England and the Continent, have now returned. 

Constructive engineers and boilermakers here are a good deal 
amused at some of the evidence which is being tendered to the 
Parliamentary Select Committee on the operation of the “ fair 








wages” resolution as applied to Government contracts. The 
Boilermakers’ iation in this district are represen to the 
Committee that certain local firms engaged upon War-office 
contracts are not paying what they term the ‘‘current rate of 
wages.” They allege that while the ‘‘ recognised rates” are for 
riveters 30s., platers 363., angle smiths 383., and holders-up 25s, 
per week, riveters are being paid only 22s. to 26s, per week, 
platers 30s., angle smiths 303. to 36s., and holders-up 18s, to 2ls. 
per week. Staffordshire engineering firms have a complete answer 
to these charges, and it is noticed that even the Chairman of Com- 
mittee suggested that there was considerable competition for 
bridge and girder work in this country, and that a large quantity 
of it went to Belgium. 

In connection with the strike of engineers in North Staffordshire 
the dispute is at an end, so far as fitters, turners, pattern makers, 
and blacksmiths are concerned, the masters having agreed to fix 
the minimum wages at 343. per week. The moulders, however, 
have been refused the increase of 2s. per week asked for, and a 
week’s notice to terminate their engagements having expired, 
about 300 men employed by the different engineering firms of the 
district came out on strike on Saturday. The wages at the present 
time are 34s, per week, and the men are asking for 36s. The 
masters have offered an advance of 1s. per week, but this the men 
have refused to accept. 

A conference of traders and representatives of local governing 
autborities from this district and Bristol was held at the rooms of 
the London Chamber of Commerce on Tuesday, to consider the 
report of Mr. E. D. Marten, C.E., on the improvement of the 
waterway between Wolverhampton and Bristol. The route covers 
a distance of 102 miles, and the deepening is estimated at a cost 
of £360,000, so as to make the river Severn and the connecting 
canals available for traffic by coasting steamers, who would make 
the journey for goods conveyance in two days instead of seven as 
at present. The High Sheriff of Bristol presided, and suggested 
an improved future for the trade of the Midlands through the 
opening up of the canal. Sir Alfred Hickman, M.P., pointed out 
the necessity for more action among the traders if they were to 
obtain lower freights, as the railway carriers were so bound to each 
other that one could not give a reduction without the consent of 
the other companies in the district affected. On the motion of the 
Mayor of Wolverhampton it was resolved that the committee in 
charge of the scheme should make an examination of the report, 
probably obtaining expert evidence upon it, and report to a further 
meeting. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—Tuesday’s Iron Exchange was again noticeable for 
a stronger tone in prices, but a continued absence of any appre- 
ciable improvement as regards actual business coming forward. 
No doubt the fluctuations in warrants tend to create a suspicion 
in the minds of buyers as to the legitimate character of the recent 
upward move, but there is a general belief that a good deal of 
buying will before long have to come upon the market, and makers 
are maintaining a very firm attitude with regard to their prices. 
Daring the past week the Lincolnshire furnace proprietors have 
held another meeting to consider their position in the face of the 
persistent underselling by merchants, and they have decided not 
to give way at all on their present list rates ; in fact, for one special 
brand of Hiaselechios an advance of ls. per ton is being nominally 
quoted, and the minimum basis rates remain at 44s. for forge to 
45s. 6d. for foundry net cash, delivered Manchester. Merchants, 
however, continue to undersell, and during the week a local con- 
tract of Lincolnshire foundry has been taken at ls. 6d. under 
makers’ quoted rates. Local makers also hold firmly to their recent 
quotations, forge remaining at 46s., and foundry, '48s, 6d. less 24; 
whilst Derbyshire is stronger, foundry qualities being quoted 47s. 
to 48s. net, delivered Manchester. In outside brands merchants 
are generally asking about 3d. over the minimum price they were 
taking last week, 48s, 4d. being now the average for ordinary 
foundry Middlesbrough, with makers asking 49s. 4d. net for special 
brands, delivered by rail Manchester, whilst Eglinton and Glen- 
garnock are firm at 463. 6d. delivered Lancashire ports, and 48s, 9d. 
to 49s. net cash, delivered Manchester Docks, with American pig 
iron 46s. to 47s. net cash at the docks, 

The demand for finished iron continues only indifferent, and for 
Lancashire bars makers are not in all cases firm at £5 17s, 6d., 
whilst merzhants are sellers at 1s. 6d. less. North Staffordshire 
bars remain at £6 2s. 6d. to £6 5s., delivered here. Sheets con- 
tinue weak, and do not average more than £7 to £7 2s. 6d. Hoops 
are only in limited request, but are steady at the Association list 
rates of £6 103. for random, to £6 15s, for special cut lengths, 
delivered Manchester district, and 23, 6d. less for shipment. 

In the steel trade hematites are low, ordinary foundry qualities 
being obtainable at 57s. to 58s., less 24, with local billets quoted 
£4 10s. net, delivered here. In finished steel there is rather more 
doing, and for bars £6 3s. 6d. to £6 5s, has been got, with makers 
declining to take under £6 5s, for boiler plates, delivered in this 
district. 

The monthly returns of the Amalgamated Society of Engineers, 
which have been later than usual in making their appearance, 
confirm my report last week with regard to the general position of 
the engineering trades, all branches of which, apart from some 
sections of the machine-making industry, continue actively engaged. 
In this district the Society has less than 2 per cent. on donation, 
and throughout the kingdom there are only about 3 per cent, on 
support. The Machine Workers’ Association has only 1 per cent. 
in the Manchester district on donation, and about 3 per cent. in the 
whole Society. These returns, I may add, were completed before 
the settlement of the Oldham dispute, and the present general 
percentage of unemployed members is probably only about half 
the number given above. During the month advances in wages 
have been obtained in several important engineering centres, and 
a notice sent to the London employers ing the eight hours 
day has elicited satisfactory replies from a e number of firms. 

In view of the anything but satisfactory reply which the general 
secretary of the Amalgamated Society of Engineers has forwarded 
to the Federated Engineering Associations on the machine labour 
question, the following quotation from his monthly journal will be 
interesting, as showing the tone adopted in laying the matter 
privately before the members. Mr. Barnes writes, that “‘ briefly 
put, our position is that your interests should be safeguarded by 
provision being made for the pe ment of standard rates of wages 
on machines which displace skilled hand labour. The employers’ 
position, on the other hand, is that each individual employer must 
be left, in this matter, to manage his business as he thinks proper. 
The last letter of the employers is couched in conciliatory 
language; that being so, it seems to us all the more regret- 
table that they failed to meet our proposals in a favourable 
manner. The letter sent by Mr. Arrandale, of the Machine 
Workers’ Association, may have had something to do with the 
position, but however that may be, we will make further efforts 
to get an adjustment made of the conflicting apy ag and 
interests without actual hostility or ill-feeling.” It is to hoped 
that the sentiment with which Mr. Barnes closes will be full 
acted upon in any further negotiations that may take place wi 
the employers. Going on to refer to the new organisation started 
by the Manchester employers, Mr. Barnes remarks that ‘‘ the 
Federation of Engineering Employers has extended its borders 
by the inclusion of the Manchester Employers’ Association, and 
now covers the chief engineering centres. The need, then, for 
broadening and strengthening the basis of unionism has now, we 
think, been made sufficiently manifest.” 

I understand that Messrs. Heenan and Froude, of this city, 
Keay, of Birmingham, and Harold, of Glasgow, have secured the 
contracts for the whole of the steel work, some 13,000 tons, which 
will be required in the construction of the new goods warehouse 








which is being built by the Great Northern Railway ( . 
al ielli stalled ashi, cic 
r. James igkinson, of Salford, has recent] 

improvements in his mechanical stoking and shear posal 
apparatus. In his pees coking stoker the air spaces have bee 
e ed, and an alteration has been made in the form of the js 
coking or distributing plate, whereby it is much more durabl 

Mr. Hodgkinson recently supplied eighteen of these stokers to a 
Acton Hall Colliery, Yorkshire, where they are working y . 
successfully, In this patent steam generator and superheater? 
more convenient arrangement of pi has been introduced rs 
that they are readily removable for cleaning and other Urposes - 

A new hydraulic apparatus for breaking down coal in min, 
and which has been pe as a substitute for blasting’ 
either by gunpowder with all its attendant risks, or by what ae) 
termed the high safety explosives, was described by Mr, Jam 
Tonge, F.G.S., before the bers of the Manchester Geo}, ical 
Society at a meeting held in the Wigan Mining {¢ ool 
on Friday last. The apparatus consists of a cartridge 18in, lop 
3in. diameter, made of special steel and weighing 30 Ib, and” 
small but powerful hand pump of special construction, fitted with 
a pressure gauge and light adjustable stand weighing 20 Ib,, the 
total weight being not more than 50 1b. In using this apparatus 
the coal is holed underneath to the usual depth, and a hole 
drilled near the roof to about the same depth as the holing in the 
same way as if for blasting. When this has been done the 
cartridge is put in the hole and pushed to ‘the back, no 
stemming being required. The pump is at once coupled 
to the cartridge, the suction pipe placed in a small bottle of water 
and work commenced. Ina few seconds the cartridge is charged 
with water, the pumping being easy, only a short handle being 
used, but when the pressure comes on, a longer handle is ship 
over the short one. In a very short time the gauge begins to show 
the rising | ge“ and during this time a cracking sound behind 
the cartridge indicates that the pressures shown on the gauge has 
had the effect of shearing off the coal at the back, the holing pro; 
being kept in their place in front. The gradual way in which the 
work, Mr. ae explained, is done without shock or jar of any 
kind, prevents damage or injury to coal or roof, in striking contrast 
to the action of the ordinary explosives. The time occupied in 
these operations was no doubt an important matter, and would 
vary with the varying conditions of the mines. The tests so far 
Fe pened se on an average something under twelve minutes, which 
included placing the cartridge in the hole, connecting to the 

ump, getting down the coal, withdrawing the cartridge 

rom the hole, and getting to the next place. ‘The holes, s% 

far, had been placed slightly farther apart than in the 
case of blasting, hence a slightly greater quantity of coal 
had been brought down at each operation than was pre. 
viously brought down by blasting, whilst the coal was both 
larger when it fell, and less liable to be broken into small during 
transit. The experiments had yielded, as compared with powder 
or other explosives, the following results :—A larger and stronger 
coal, which meanta better average price ; no interference with the 
working of the pit ; the coal being got down whenever required ; 
no damage to roof; no dust ; absolute safety from the dangers 
attending shot-firing. It was stated that further tests were to be 
made with the apparatus at neighbouring collieries, and it was 
decided that these should be reported to a future meeting of the 
society. Of course, the chief satisfaction expressed was the 
ges it contained of absolute safety in mining operations, Mr, 

all, Inspector of Mines, remarking that if the apparatus succeeded 
in doing what was claimed for it, they did not need to trouble 
about safety or any other explosives, 

At the same meeting a paper was read by Mr. W. J. Orswan, 
dealing with the best c of detonators to be used with the high 
explosives now employed for mining, and one or two interesting 
facts were elicited. In the course of his paper Mr. Orswan men- 
tioned that nearly the whole of these detonators were made abroad, 
no less than 10,000,000 having been imported into this country 
during last year. A great many of these foreign-made detonators 
were, however, quite unsuitable for the nitrate of ammonia class 
of high explosives now chiefly used. For these, detonators con- 
taining at least one gramme of fulminate should be employed, 
whilst the amount of chlorate of potash should not exceed 5 per 
cent. , but it had been found that in a large number of the cheap 
foreign detonators imported into this country there was no less 
than 30 to 40 per cent. of chlorate, and they were quite unfit for 
detonating nitrate of ammonia explosives. In the discussion which 
followed Mr. Bigwither stated that the fact that detonators were 
so largely made out of England was due to the British excise laws, 
as alcohol had to be employed in the manufacture of fulminate of 
mercury. 
‘*The Transmission of Power in Factories by Electricity” was 
the subject of an interesting any read before the Northern 
Society of Electrical Engineers by Mr. S. V. Clirehugh, at a meet- 
ing held in Manchester on Monday. He was not, he said, of opinion 
that electricity was a remedy for every extravagant coal bil! ; but 
he knew that it was a remedy for many. With regard to the 
best form of generating plant for the above purpose, he 
thought a direct coupled plant of moderate speed was the 
best, having regard to running expenses, depreciation, and 
capital outlay, and the most satisfactory t of engine 
was an inverted vertical compound—if the iler pressure 
was anything over 90 lb.—with a piston valve on the high-pressure 
cylinder, and balanced slide on the low-pressure, the governing 
being done by means of an automatic shaft — As a rule, 
Mr. Clirehug added, they had to treat with works which were 
already equipped with steam engines, and in such cases they 
could look for a saving in the bill, decreased labour in stoking 
and repairs, but there were certain works at present where it was 
somewhat difficult to see how electric driving could help them ; he 
referred to those works which required all the exhaust steam which 
their engines could give them for boiling purposes. To such, 
economy of steam consumption was no temptation, as it practically 
cost them no more to raise their steam to 100 Ib. pressure than to 
raise it above the — of the atmosphere, is question of 
the transmission of power by electricity was, however, going to bein 
the future a very profitable one, because they were doing something 
more thansavecoal ; they weregiving owners of works opportunit f 
carrying out their works on scientific lines, which up to the present 
had not, in his experience, been the case. 

The position generally throughout the coal trade remains fairly 
satisfactory, pits for the most part being still kept on pretty nearly 
fall time, and prices tolerably well maintained at recent rates. 
Here and there stocks are beginning to accumulate in the better 

ualities of round coal, and J prices are not, in all cases, 
Fate at list rates. Steam and forge coals move off moderately, at 
low prices, averaging 5s. 9d. to 6s. 3d. at the pit. For shipment 
thereisa fair amount of inquiry, with common steam coals averaging 
7s. 3d. to 7s. 6d., delivered Mersey ports. In locomotive fuel, 
although one of the large companies has already covered a con- 
siderable portion of its requirements on the basis of 5s, 9d. per ton at 
the pit, many of the colliery owners are holding out for some advance 
on this figure. There is also, as previously reported, a tendeney to 
stiffen up in prices for gas coal, but it seems questionable whether, 
apart from some —_ descriptions, any appreciable advance will 
be obtainable on last year’s prices, at any rate on the important 
contracts. Engine fuel meets with a brisk inquiry, and although 
the output of slack is more than an average for the time of the 
year, supplies are not excessive, and prices are hardening, a slight 
advance being got, in many cases, on forward contracts. Common 
slack remains at about 3s, 3d. to 3s, 6d.; medium sorts, 3s, 9d. to 
4s, 3d.; and best qualities, 4s. 6d. to 5s. per ton. 

Barrow.—A generally good and satisfactory feeling hasarisen inthe 
hematite pig iron market, and business shows a decided improve- 
ment, The demand for Bessemer Mixed Nos. is well maintained, 
ani makers find they are able to sell all their production either 
for: prompt or forward delivery. The make is steady, with 37 
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es in blast. The output would be fuller if supplies of 
local homatite ore could be obtained. List year at the same 
riod 38 farnaces were in blast. Makers quote Bessemer Mixed 
Kos at 503, to 523. per ton net f.o.b., and warrant iron is selling 
at 48s. 5d. net cash, while buyers offer 483. 44d. The business 
doing in warrant iron is strong and full, and stocks continue to 
shrink week by week. The reduction since the beginning of the 
ear exceeds 36,000 tons, and there are still 260,000 tons in hand. 
Orders for forge and foundry iron are scarce, and very little of 
this class of material is either being made or sold. 

Jron ore is in steady demand, and there is a good trade doing in 
native qualities, while a fuller trade would be done if raisers could 
put on the market fuller epplies of the raw material. This they 
expect to do in the course of a short time. Some of the biggest 
mines have been producing but little ore for some time, owing to 
accidents to their machinery, but they are expected to be busy 
shortly, as repairs are being completed and efforts made to bring 
into the market some of the best veins of ore in the district. 
Prices are steady at 10s. to 11s. per ton net at mines for ordinary 
sorts, while best descriptions are at 14s, per ton. There is still a 
large trade in Spanish ores, which are quoted at 14s, 6d. net at 
West Coast ports, but it is known that as soon as native mines 
become more productive there will be less consumption of foreign 
ores. For mixing purposes Spanish ores will always be used in 
this district, but at present much foreign raw material is being 
used because of the impossibility of getting adequate supplies of 
native sorts. . 

Steel makers are all busily employed, and both in Furness and 
Cumberland the mills are well employed, and are likely to remain 
so for some time to come. Steel rails are not only in good demand 
on British and foreign account, but makers are very well sold 


States in commercial matters needs a season of rest, both on its 
own account and that of its friends on this side of the Atlantic. 

The production of special goods for the Queen’s Diamond Jubilee 
is proceeding briskly. 

he board of directors of Messrs. Vickers, Sons and Co., 

Limited, River Don Works, Sheffield, has been increased by the 
F gry er ae of Mr. James Dunn, who is leaving his position at 
the Admiralty, where he is second to Sir William White, Director 
cf Naval Construction. Mr, Dunn will act as naval adviser to the 
River Don Company. The Naval Construction and Armaments 
Company, Barrow-in-Furness, will cease to exist at the end of June, 
and from the beginning of July be known as the Naval Construc- 
tion Works of Vickers, Sons, and Co, 








THE NORTH OF ENGLAND. 
(From our own Oorrespondent.) 

GENERALLY, satisfaction is expressed with the progress that the 
iron and allied industries are making ; the improvement has been 
more marked this week than it was last ; and what is most favour- 
able is that the increased demand is from actual consumers, 
whereas last week it was mainly the aay who were operat- 
ing. It seems pretty clear that the ‘ ” party are wide of the 
mark when they hold that the best of the improvement has already 
been experienced ; that is what they have been reiterating for 
several months past, but the actual trade doing is as active as ever, 


and it has only been prices which have become easier. However, 
the latter are now going up again both for pig and manufactured 
iron and steel, and the demand is now as good as it has ever been. 


Speculators are quiet this week after the rush of last week, and the 
busi is done between actual producers and consumers. 





forward, and the prospect of the trade remains very satisfactory. 
Prices are steady at £4 12s, 6d. for heavy steel plates. The plate 
mills are busily employed, and good orders are offering. Other 
branches of the steel trade are busy. 

Shipbuilders report no new orders, and the demand is quiet. 
Mr. James Dunn, who has occupied the senior constructorship 
under Sir William White for some years, has left the Admiralty, 
and has been appointed a director of Messrs, Vickers, Son, and 
Company, Sheffield, with whom he will act in the capacity of naval 
adviser. 

Coal is in steady demand, but prices are weak, as sellers are 
competing so * cee Coke is in good demand, and fall rates 
are maintained. 

Shipping statistics for West Coast ports last week show exports 
of pig iron at 8114 tons, and of steel 6000 tons, as compared with 
9921 tons of pig iron, and 17,931 tons of steel in the corresponding 
week of last year, a decrease of 1807 tons of pig iron, and 11,931 tons 
of steel. The aggregate shipments for the year, so far, have reached 
162,690 tons of pig iron, and 168,464 tons of steel, as compared 
with 122,565 tons of pig iron, and 177,227 tons of steel in the 
corresponding period of last year, being an increase of 40,125 tons 
of pig iron, and a decrease of 8763 tons of steel. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
A VERY good business is reported in the colliery district. The 
shipping season for Hull, although unusually late, has opened very 
well, A fairly brisk business bas been done so far, and is likely to 
continue, with prices better by 34. to 6d. per ton than they were 
twelve months ago. As there are no stocks at the pits, the outlook 
is favourable. Hard steam coal is making up to 7s. 6d. per ton, 
seconds ranging from 6s. per ton. Gas coal is now being con- 
tracted for at about 6d. per ton above last year’s rates. Coalowners, 
indeed, could not supply coal at the same price as last year, owing 
to the increased cost of working through advanced rates of colliery 
stores as well as changes wrought by recent legislation. In house 
coal the demand is good, both for London and the Eastern Counties. 
The best qualities find readiest sale in the Metropolitan market, 
Best Silkstones make from 8s. 6d, to 9s. per ton; Barnsley house, 
7s, 9d. to 8s. 6d per ton; thin seam coal, from 63, 6d. per ton; 
nuts, from 7s, per ton. A steady market is reported for manu- 
facturing fuel, nuts fetching from 6s. per ton, screened slack from 
4s, per ton., pit slack from 1s. 9d. Values of coke have been well 


maintained — the past few months, blast furnace coke, made 
from washed and ground smudge, selling at 1ls. per ton at the 
ovens, 


In the iron market there has been very little change during the 
last two or three weeks. There has been a good deal of quiet 
buying oflate. Prices for hematite now run between 56s. and 593. 
for North- East Coast and West Coast respectively ; common 
forge iron is selling at 40s. to 41s. per ton; these quotations for 
both qualities being delivered at Sheffield. 

The complaint noted in last report, that orders in the heavy 
branches are being worked off more rapidly than they are coming 
in, is accentuated this week. Builders of railway stock—a depart- 
ment in which an immense amount of work has been done during 
the past twelve months—are now beginning “to ease off ” in some 
of their departments. The large contracts placed last year are 
still adequate to find their men full employment ; but the expec- 
tation that the rise in values then obtained would be succeeded 
by further improvement is now at an end, fora weakening in prices 
has been evident for some time, and such fresh work as may come 
in will, according to present appearances, have to be taken at 
lower quotations. Several of the home railway,companies are in the 
market for farther stock, and there is a keen competition for it, of 
which the astute railway managers are certain to be fully isant. 
There has been an extraordinary amount of work somali com- 
eg in wheels, tires, axles, buffers, springs, and similar work ; 

ut, on the other hand, the means of production have been so 

greatly augmented that very heavy orders can be worked off on 
short notice, At the same time several local firms keep well 
booked, particularly in tires, of which an enormous quantity has 
been turned out recently. 

Military material is still being actively produced. No fresh 
orders for armour plates have been received since those noted a 
fortnight ago, but others are expected at an early date. Messrs. 
Thomas Firth and Sons, Norfolk Works, are manufacturing con- 
siderable weights of armour-piercing projectiles and other shot 
and shell, Spain has been ordering wargoods from them pretty freely 
of late. A few orders from the Government continue to drop in 
for military specialities of various kinds, and an excellent business 
1s reported in forgings for the men-of-war and cruisers building for 
the Government, as well as for the large transatlantic liners, In 
general marine and shipbuilding material, however, trade does not 
pick up so rapidly as could be wished. The shipbuilding yards of 
the north and east, from which so much good work is usually to 
be obtained, are ordering very sparingly, and there is no imme- 
ciate prospect of affairs getting brisker. The engineering esta- 
blishments, and more particularly the boiler makers, are busy. 
The rolling mills are running full time, and the belief that there 
= be no falling off in the call upon the rolling plant is evidenced 
y the additions being made to it, several of the manufacturers 
who used to have their rolling done by the different rolling com- 
panies now putting down mills of their own. 
as slackening off is evident in some of the staple industries in 
; © lighter goods, Foreign orders in cutlery are not coming in as 
reely as at the corresponding period of last season, The rush to 
get goods into the United States before the new tariff was brought 
into operation has been followed by something like stagnation 
with that market, Many tons of the secondary grades have been 
safely transferred to New York, but so far actual sales have been 
unimportant, The tariff itself is still a matter of uncertainty, 
none changes being notified from time to time, and in some 
schedules these form almost a new Bill. What may yet be the 
actual outcome is still uncertain, and this adds to the lack of con- 


Merchants do not come between them so much as usual ; in fact, 

e petition bet the makers and merchants has not for 
some years been less keen than at present, indeed practically 
their prices are identical. The fact is, there is so little iron in 
second hands, that the latter san with difficulty carry out the 
contracts they have made, and not having enough iron they 
cannot undersell the producers, 

Consumers complain of the difficulty of getting iron from 
merchants, and it is the same with respect to some of the 
makers, whose stocks evidently are exhausted. The position 
of producers is undoubtedly a strong one, and they are doing a 
good, sound, and encouraging business, which justifies their attain- 
ing higher prices than have hitherto prevailed this year. Theyare 
now getting 2s. per ton more than the minimum of the year, which 
was the figure ruling about the end of last month. It may be in- 
ferred that the present rate of production is not equal to the 
requirements, judging from the heavy withdrawls from the public 
stores, the scarcity ot iron with the makers themselves, and the 
very large shipments ; but there are no sigas of any more blast 
furnaces being put in, though preparations are being made at 
some of the furnaces now in operation to increase the output 
by following out.the American practice of increasing the blowing 
power and the number of tuyeres. It has been usual in Cleveland 
to blow a 5 lb. or 54 Ib. pillar of blast, but the American practice 
goes up to 10 lb. Messrs. Bolckow, Vaughan, and Co. are 
Americanising some of their furnaces in this respect, and the 
North-Eastern Steel Company, which has acquired the Acklam Iron- 
works, is remodelling the furnaces partly on American lines for 
the production of basic iron, which the Steel Company solely 
consume, 

The exports of pig iron from the Cleveland district are very 
good ; this month up to the 19th they amounted to 86,216 tons, 
as compared with 67,856 tons last month, 81,366 tons in March, 
and 63,243 tons in the May of last year to 19th. The increase is 
nearly all to the Continent. Local consumption is also very heavy, 
on account of the activity in the local finished iron and steel 
industries. It is not surprising, therefore, that the withdrawals 
from the stocks in the public stores should be so large. a 
Connal’s stores, the total stock of pig iron there has been redu 
already this month by 12 per cent. On Wednesday night 128,338 
tons of Cleveland iron were held, a decrease for the month of 
19,512 tons. The largest stock of Cleveland iron held in these 
stores in recent years was about the end of last July, when the 
eae was within a few hundred tons of 200,000 tons, and the 

ecrease since then has been 71,007 tons. As 's the stock of 
hematite pig iron in these stores, the quantity on Wednesday night 
was 70,483 tons, a decrease for the month of 10,258 tons, and of 
93,973 tons since the end of July last. Thus the total stock at the 
end of last July in Connal’s stores, was 364,101 tons ; this week it 
has been reduced to 198,821 tons, a decrease of 164,980 tons, or 
45 per cent. With the statistical position, therefore, no fault can 
be found, and the wonder is that the value of iron has shown so 
slight an upward movement. 
The mioimum price of No.3 Cleveland G.M.B. pig iron this week 
has been 40a. per ton, for — f.o.b, delivery ; but 40s. 3d. has 
been the general price, and at this most of the business has been 
done both by makers and merchants, while on dnesday most 








is the trade at the Eston Steel Works that accommodation cannot 
be found within reasonable distance from the works for the families 
of all the men employed thereat, and Messrs. Bolckow, Vaughan, 
and Co., are about to erect dwelling-houses of six or seven rooms 
each at Grangetown, which is close to their works at Eston 
Junction. The price of heavy steel rails is £4 123. 6d. net at 
works ; steel ship plates are £5 2s. 6d., and with some firms £5 5s. ; 
iron ship plates, £5 2s. 6d.; steel ship angles, £5 2s. 6d.; iron ship 
angles, £5; iron sheets (singles). £6 103.; steel sheets (singles), 
£7; common iron bars, £5 5s., all less 24 per cent. and f.o.t. 

The shipbuilding industry is showing improvement, as work is 
more plentiful for the steamers now running, while freights are 
better. On the Tyne there are now only eleven steamers laid up, 
and this number will be reduced within a few weeks. Orders are 
more readily given out for new vessels. Palmer’s Shipbuilding 
aud Iron Company has secured an order for a 6000-ton steamer 
for the Norden Steamship Company, of Copenhagen ; Sir William 
Gray and Co., of Hartlepool, have booked an order for a 2000-ton 
steamer ; Sir Raylton Dixon and Co., Middlesbrough, one for a 6000- 
ton steamer for the cattle trade ; and Messrs. Wood, Skinner and 
Co., Bill Quay, will build a small steamer for Messrs. L. 8. Carn 
and Co., of Newcastle. ‘here have been four important launches 
of war vessels on the Tyne during the last few days. 

On Monday, at the Elswick yard of Sir W. G. Armstrong, Whit- 
worth, and Co. there was launched the O’Higgins, a line-of-battle- 
ship for the Chilian Navy. The vessel is 412ft. long, 62ft. 9in. 
broad, 22ft. mean dravght, and 8500 tons displacement. Her 
armament consists of 42 Elswick quick-firing guns and three tor- 
pedo tubes. She has an armour belt extending over the greater 
portion of her length, 7ft. wide and 7in. to 5in. at the ends, Her 
guaranteed speed is 21} knots. 

On Saturday two vessels were launched by Palmer’s Shipbuilding 
and Iron Company, at their Howdon Yard, for the British Navy. 
One was the Pyramus, a third-class protected cruiser of the 
Pelorus type, and she is the second of two built by the Palmer 
Company for H.M. Government. Her displacement is 2135 tons; 
indicated horse-power, 7000; and speed, 20 knots. Her armament 
consists of 19 quick-firing guns and two torpedo tubes. The 
other vessel, the Fiirt, is the last of eight vessels of the same 
type—30-knot torpedo boat destroyers—which the Palmer Com- 

any have built for H.M. Government. Her length is 215ft., 
ao 20ft. 9in., and displacement 300 tons. 

On Tuesday Sir W. G. Armstrong, Whitworth, and Co. launched 
at their Walker Yard the Imperial!Japanese cruiser Takasago, 360ft. 
long, 46ft. 6in. broad, and 4160 tons displacement, with 30 quick- 
firing guns and five torpedo tubes, 

The firm of R. Irvine and Sons, West Hartlepool, has been 
converted into a limited company, with Sir Christopher Furness 
as chairman and Mr. D. G. Irvine as mansging director. It is to 
be known as Irvine’s Shipbuilding and Dry Dock Company, Ltd., 
West Hartlepool. The concern has been carried on since 1860 by 
Messrs. Irvine, and latterly great additions have been made to the 
yard, while the graving dock has been enlarged so as to accom- 
modate the largest steamers. Mr. A.S. Pardon, from the Fairfield 
Shipbuilding Company, on the Clyde, has been appointed general 
manager, and none of the share capital will be offered to the 
public, the whole being taken by the chairman and directors, 

The arbitration between the North-Eastern Railway Company 
and its servants was opened on Tuesday at the offices in London, 
before Lord James of Hereford, the umpire, and with Mr. G. 8. 
Gibb, the secretary of the company, and J. R. Bell, of the men’s 
association, as arbitrators. The proceedings were private, and 
were adjourned until Tuesday next. 

The Associated Chambers of Commerce are to visit the Middles- 
brovgh district on September 14th and three following days, when 
it is expected that the principal iron and steel works will be open 
for the inspection of the delegates. 

The death is reported this week of Mr. Henry French, a well- 
known member of the Middlesbrough Exchange. He was in early 
life connected with the late Mr. John Vaughan, one of the pioneers 
of the Cleveland iron trade, and a founder of the firm of Bolckow 
and Vaughan. Afterwards he was associated with Mr. Thomas 
Vaughan. He acted as commercial manager of the Woodhouse 
Close Colliery, but for the last twenty years has carried on busi- 
ness as an iron and steel merchant at Middlesbrough. He was 
sixty-seven years of age. The death of Mr. C. T. Casebourne, of 
West Hartlepool, took placeon Tuesday. He was born at Caledon, 
Co. Tyrone, sixty-one years ago. Mr. T. Casebourne, deceased’s 
father, superintended the construction of the docks and railways 
at West Hartlepool, and Mr. C. T. Casebourne served his appren- 
ticeship there. He afterwards took part in the construction of the 
Cleveland Railway. Some twenty-five years ago he commenced 
business as a cement manufacturer, and he nine years ago organ- 
ised the syndicate which started the salt works at Greatham. 

The steam coal trade is somewhat quieter, but business in 
other branches is fairly well maintained. The Council of the 
Northumberland Miners’ Association have had before them a pro- 
posal to claim a 10 or 15 per cent. advance of wages. They 





sellers were oo 40s, 6d., with 3d. to 6d. more for deliveries 
over July and August. No, 1, which is chiefly in request for the 
Continent, is at 42s. 6d. No. 4 Cleveland foundry pigs are at 40s. ; 
and grey forge, mottled, and white iron 39s, 94.) there being a 
rather better supply than for some time. The question of the 
eight hours day at the furnaces is causing considerabie anxiety 
among makers in Cleveland, for the present arrangement ends 
with the close of June, and the men demand that the adoption of 
the shorter day shall commence from that date. A meeting of the 
Ironmasters’ Association is to be held next Monday to decide 
upon the course of action. The men are very determined, and 
have threatened to come out on strike if pone | to do so by their 
union. So far as the evidence goes, the makers are not inclined 
to inaugurate the change, but they may not care to risk a strike 
at a time like this. owever, if they t the concession it will 
be difficult to revert to the old order of things should the change 
rove unsatisfactory, as they believe it will. The Clay-Lane Iron 
mpany, at Southbank, is proposing to extend its wharf on 
the Tees, its present accommodation being inadequate for its 
increasing export business. 
The Tees Bridge Iron Company, which own three blast furnaces at 
re is proposing to reduce its capital from £90,000 to 
As the steel industry is improving, the demand for hematite 
iron is increasing,and for mixed numbers of East brands 
49s, 6d. per ton is the least that will be taken, while 50s. is 
enerally asked by makers. East Coast hematite continues 
earer than West Coast, and on this account some of the Sheffield 
demand for the former is diverted to the latter, and the export 
trade is likewise lessened for the former. Rubio ore is becoming 
dearer, because freights are increasing, owing partly to the 
scarcity of steamers, a good many boats which were running to 
Bilbao in the winter season having gone into the Baltic trade. 

Mr. John Bland, who for many years has been the North- 
Eastern Railway Company’s superintendent for the Hartlepools 
district, where he has had charge not only of the railways but 
also of the docks, is about to retire, and Mr. A. E. Ballan, who 
for the last year has been superintendent of the Middlesbrough 
Dock, will succeed him in the management of the West Hartlepool 
Docks. Mr. Ballan has only been in the service of the North- 
Eastern Railway Company for about a p mad previously he was 
manager of the Stockton Corporation arf, the business of 
which was extended very considerably under his hands, Mr. 
J, E, Edmundson, who has been Mr. Bland’s assistant in the rail- 
way department, will succeed him in that branch. Mr. Thomas 
Pickering, the superintendent of the goods department at Middles- 
brough, will succeed Mr. Ballan. 

Manufacturers of finished iron and steel give satisfactory 
accounts of their business, and all the works which are not alto- 
gether closed are in full operation. The demand is very good for 





fidence always felt when changes are inevitable. The United 


rails, and plates and angles are in improving request. So active 








ided to refer the matter to the whole county, and the question 
will be voted on by ballot. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 

THERE has been a steady but somewhat quieter feeling in iron 
and steel this week. Inquiries show that while there are in many 
departments good orders in hand that will keep works employed 
for a considerable time, there is less animation than could be 
desired in the placing of new contracts. The fresh orders coming 
to hand in the present month are few and unimportant compared 
with those that were intimated in April. An impression is 
gaining ground that so far as the shipbuilding industry is 
concerned, a great deal of additional work can scarcely be 
looked for until there is a revival in the shipping trade. It 
is difficult for the tonnage already afloat to obtain anything 
like adequately remunerative employment, and to add to the 
number of vessels afloat would only be to aggravate the 
evil. Besides, the conditions under which labour is carried on in 
the shipyards is most unsatisfactory as regards a number of the 
operatives, whose irregular and unsteady habits have just called 
forth the scathing condemnation of one of their most prominent 
leaders. The machine difficulty has scarcely yet been got rid of in 
the engineering branch, when a demand is put forth fora large 
advance of wages. 

The pig iron market was stronger in the early part of the week. 
Prices of Scotch warrants rose about ls. per ton, and other classes 
of iron were also considerably higher. The quantity of iron 
changing hands was not, however, very great, and in the course of 
the week the market became irregular. Thursday being a general 
holiday in Glasgow, the iron market was closed onthat day. Scotch 
warrants have sold from 44s. 3d, to 45s. 34d. cash, and 44s, 84d. 
to 45s, 6d. one month. Business took place in Cleveland warrants 
from 39s. 44d. to 39s. 104d. cash, and at 393. 7d. to 40s. 4}d. one 
month. There was very little inquiry for hematite warrants for 
immediate delivery. Cumberland warrants were bought in 
moderate quantity for delivery in one month at 47s. 74d. to 
483, 44d., while Middlesbrough hematite rose nominally from 
48s, 64d. to 49s. 5d. one month. Scotch-made hematite is quoted 
by merchants 51s. per ton, delivered in railway trucks at the steel 
works. 

There are eighty-one furnaces in blast in Scotland, compared 
with the same number at this time last year, and of the total 
thirty-eight are producing ordinary, thirty-seven hematite, and 
six basic pig iron. 

Amidst the somewhat violent fluctuations that have recently 
taken place in the speculative prices of pig iron warrants, the 
values of ial brands have been comparatively steady. 





Govan and Monkland, f.o.b. at Glasgow, Nos. 1, are quoted 45s, ; 
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Nos. 3, 44s. 3d.; Wishaw and Carnbroe, Nos. 1, 45s. 3d.; Nos. 3, 
44s, 6d.; Clyde, No. 1, 50s.; No. 3, 47s.; Gartsherrie, No. 1, 51s.; 
No. 3, 47s. 6d.; Calder and Summerlee, Nos. 1, 51s.; Nos. 3, 48s.; 
Coltness, No. 1, 51s. 6d.; No. 3, 47s. 9d.; Glengarnock, at 
Ardrossan, No. 1, 49s. 6d.; No. 3, 44s. 6d.; linton, at 
Ardrossan or Troon, No. 1, 463. 9d.; No. 3, 443. 9d.; Dalmelling- 
ton, at Ayr, No. 1, 46s. 3d.; No. 3, 44s. 3d.; Shotts, at Leith, 
No. 1, 51s.; No. 3, 49s.; Carron, at Grangemouth, No. 1, 51s. 6d.; 
No. 3, 48s. 6d. per ton. 

There is a steady consumption of pig iron in the works at 
home, but the exports show no improvement. The total quantity 
despatched from Scottish ports since the beginning of the year 
is 15,000 tons less than in the corresponding period of last year. 
The past week’s shipments were 5292 tons, against 4635 in the 
same week last year. To the United States 20 tons were des- 
ergs Belgium 40, India 225, Australia 500, Germany 950, 

ussia 350, Holland 427, China and Japan 115, other countries 
238, the coastwise shipments being 2427, against 2264 in the 
same week of last year. 

The imports of English pig iron at Grangemouth from Grimsby, 
Middlesbrough, Jarrow, and Skinningrove in the past week were 
4872 tons, being 3537 less than in the ag, tg 2 week, 

The coal trade is fairly steady, with a large business doing. 
The total coal shipments from Scottish ports for the week 
reached 152,357 tons, compared with 153,867 in the preceding 
week and 158,733 in the same week of 1896. The household 
consumption is for the season, and there is an active busi- 
ness with manufacturers, Prices of all sorts of coals are un- 
changed. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

ALL interest is 2entred this week in the great Bute Dock case, 
now before the House of Lords Committee. This is being fought 
vigorously, and with the thorough local knowledge indicated in all 
these important contests. Last week, after a keen struggle, the 
Windsor Dock Bill was declared not proven. It must come as a 
pleasant accompaniment to the struggle now going on in the 
House to learn the satisfactory news current about the coal trade. 
Instead of declining in vigour, the progress is marked, and prices 
well sustained. This was very perceptible this week in a 
personal visit to several parts of the great colliery district. 
Last week Cardiff shipments quite made up for the temporary 
droop of the previous week, the exports of coal exceeding 
340,000 tons. Newport, Mon.’s, despatch foreign was over the 
average. As rds Swansea coal trade, the last week’s ship- 
ments were double those of the corresponding period of last year. 
The total despatched to San Francisco of anthracite was 12,280 
tons, and to Montreal 2200 tons, 

This week again opened well, and several notable cargoes were 
despatched from Cardiff, one to Port Said of 7600 tons, another to 
La Palmas 4000 tons. 

Mid-week report on Change, Cardiff, was: ‘‘ A continued brisk- 
ness in steam coal, but small slightly easier ; house coa] only in 
moderate request.” 

It will be seen by quotations that the outlook is good :—Best 
steam coals, 10s. 9d. to 1ls.; best seconds, 10s. 3d. to 10s. 6d.; 
seconds, 9s. 6d. to 10s.; dry, 9s. to 93, 6d.; best Monmouthshire, 
9s, 3d. to 9s. 6d.; seconds, Ss, 94. to 93. Special smalls, 6s. to 
63. 3d.; best, 5s, 9d.; seconds, 5s. 3d. to 5s. 6d.; inferior from 5s., 
f.o.b. House coal, best, 10s. to 103, 3d.; No. 3 Rhondda, 11s. to 
lls. 3d.; brush, 93. 6d. to 9s, 9d.; small, 8s. to 8s. 3d.; No. 2, 
Rhondda, 8s. to 83, 3d.; through, 63s. 9d.; small, 53. 3d. to 5s. 6d. 

Swansea prices: Best anthracite, 1ls.; seconds, 9s, to 10s.; 
ordinary large, 83, 3d. to 9s.; small rubbly culm, 4s. 3d. to 4s. 6d.; 
steam, 9s. to 103.; seconds, 8s. 6d. to 9s. 3d.; small, 4s. 6d. to 5s. ; 
bituminous coal, No. 3 Rhondda, 10s. to 103. 6d.; throvgh coals, 
8s, 6d. to 9s.; small, 7s. to 7s. 6d.; No. 2 Rhondda, 8s. 6d. to 9s.; 
through, 63. to 7s.; small, 5s. to 5s. 9d.; less 24, cash 30 days. 

Mr. E. P. Martin’s evidence at the Bute Dock and Railway 
scheme given at Westminster this week is of interest, apart from 
its value to the scheme, as it indicates the colossal nature of the 
Dowlais Colliery output in the near future. The colliery at 
Abercynon-Dowlais, Cardiff, is shown by this to intend an output 
of ,000 to 600,000 tons per annum. Last year the Dowlais 
output was one and a-half million tons. I glean, in addition, from 
local statistics, that the colliers connected with Dowlais now 
amount to 6000. Early in the century the Pioneer had about half 
a dozen colliers, and coal was so little worked that the sale portion 
was sold at a penny per sack. 

Some little and unnecessary alarm, I hear, has been felt at New- 
port, Mon., in respect of the Wentwood water scheme. It is now 
stated, on good authority, that the leakage in the puddle trench 
is due to the concrete not having been allowed sufficient time to 
set, and the water-holding qualities of the reservoir are in no way 
damaged or endangered by the incident. When complete New- 
port will be as satisfactorily placed as Cardiff. It is now defi- 
nitely arranged that the Breconshire Waterworks of Cardiff will 
be completed in September. Clearing away the navvy settle- 
ment, tramroads, incline, and other matters at the great alluvial 
deposit at Heolgerrig, where the puddle clay was obtained, is 
almost complete. It is recommended that the huge glacial- 
marked boulders found there shall be preserved in the Cardiff 
Museum, as records of a gteat and successful undertaking. 

I was favoured last week with the inspection of the electric plant 
at Dowlais works, placed by Selby, Bigge, and Co., of Newcastle- 
on-Tyne. It may fairly be described as compact, effective, and 
its application to various details of the rail shed presses, graining; 
and working of the cold saw has done away with the use of an old 
locomotive which was previously employed. So far the use is in 
its infancy, but the report given me is encouraging as regards its 
ultimate development, Conferring with ae leading iron- 
master, I learnt that the action of electric power in the iron and 
steel works is watched with a good deal of interest from some 
quarters, not specified ; there are complaints of irregular working, 
as there are generally with new motive powers, for instance, with 
gas from the blast furnaces; but in time it is believed that the 
introduction will be more general than it is. One of the most 
successful plants in the district is working well at the Plymouth 
Collieries, Fritis Limited, where horse-power is being reduced to 
a minimum. 

At the Dowlais Cardiff works, which I also visited this week, I 
found a larger electric plant than at Old Dowlais. Two dynamos 
are placed, each equal to 80-horse power, one arranged for power, 
and the other for light, by Howells, of Lianelly. They are so 
placed as to be interchangeable, and, when needed, can be brought 
to give the double power at the same time, acting as dulplicate or 
reserve in the event of breakage. The action was reported to me 
as very regular and satisfactory. The chief feature of Dowlais 
Works, Cardiff, is the plate mill, which turns out 1200 tons per 
week, and for plate and pigs the demand is ater than the 
supply. The turn-out of rails at this place is still in the future. 
The pig-breaker, a patent of Messrs. Martin and James, is an ex- 
cellent invention, and does away with a good deal of labour. 
Hydraulic engines by Tannett, blowing engines by Adamson, and 
= by Kitson, are excellent examples of the work of both 

rms. 

The Cwm Clydach Colliery, Rhondda Valley, plant, including 
—- engines, railway sidings, and the appliances connected 
with the colliery, will be, I am informed, submi to public 
auction without reserve on the 20th; and on the lst of June the 
whole of the plant, machinery, and stock of the Caerleon Works, 
near Newport, Mon. 

On ’Change, Swansea, this week, the pig iron market was re- 
ported as having shown a slight relapse. -Coast hematite has 
quite regained its position. In finished iron and steel the Bes- 
semer works are busy upon rail and billet orders, while Siemens 
works are monopolising a good deal of the tin-plate bar trade. It 


is thought that Bessemer makers are losing a good deal of their 
hold upon this trade. At Dowlais the tin bar trade has been 
rather slack, but wor=3 are busy with rails, a fine section now 
being turned out 85)]b, to the yard. Cyfarthfa, too, is busy in 
rails and bars. 

Latest prices are as follows:—Swansea: Glasgow pig iron, 
44s. 10d.; Middlesbrough, 393. 24d.; hematite, 49s. 14d.; Welsh 
bars, £5 17s. to £6 1s.; sheet iron, £6 5s, 6d. to £6 103. 6d.; steel 
sheets, £6 10s. to £6 12s. Bessemer steel: tin-plate bars, £4 5:3. 
to £47s. 6d. Siemens best, £4 5s. to £4 7s. 6d. Steel rails, 
heavy, £4 10s. to £4 12s. 6d.; light, £5 5s, to £5 10s. Tin-plates: 
steel coke, 93. 74d. to 9s. 94.; Siemens coke, 9s. 9d. to 103.; ternes, 
18s , 193., to 19s. 64.; best charcoal, 12s, to 12s. 6d. Block tin, 
£61 5s, to £61 6s, 3d. The outlook of the tin-plate trade is not 
encouraging. It was stated, on Swansea Exchange midweek, that 
the business continues to be very inactive, and it was regarded as 
certain that the present number of mills now worked will be 
further reduced, several works being already on the eve of closing. 

The coke trade is good. Prices mabe rene 

Patent fuel manufacturers are busy, Cardiff and Swansea. 
Prices from 10s. to 10s. 6d. Pitwood, Cardiff, 15s, 3d. 

Iron ore continues to arrive in large quantities, 17,000 tons 
coming to hand last week, principally from Bilbao ; though, I note, 
several cargoes have come to Cyfarthfa this week from Aquitas 
and Almers. 

The Ashburnham Tin-plate Works, Llanelly, are to be sold by 
auction at the end of May. They include four mills and all the 
usual adjuncts. 

Briton Ferry trade generally is good. The annual report of the 
steel works is most encouraging. Another incident of interest 
connected with the trade is the amalgamation of the Swansea 
Tin-plate Company with Morewood and Co., of Lianelly, and 
flotation as a limited liability company. None of the shares will 
be offered to the public. 

Tin-plate shipments last week, 49,907 boxes ; received from works 
64,440. Present stock, 152,721 boxes. 

Referring to my notice of projected developments at Pembroke 
Dock, it is a matter of satisfaction to record that the launch of the 
Andromeda a week or two ago was a success, and that the huge 
cruiser has been taken in tow and moored off Hazelbeach, where 
she is to remain taking in machinery until October next. The 
keel of another cruiser is being laid down. 

A winding accident occurred this week at the Lady Windsor 
Colliery, Ynysybwl, which might have been a terrible calamity. 
Happily no life was lost, and the injured men are rallying. 

The Taff Vale Bill last week was the leading case before the 
Lords Committee after that of the Barry, and on Friday the Com- 
mittee granted an extension of two years for the improvement of 
the Taff Vale Bridge over High-street, Pontypridd, provided the 
promoters undertook to complete the work in that time. 

questions are again coming to the front in South Wales. 
The winding enginemen at some of the collieries are putting in 
notices in regard to wages. The chief Rhondda collieries affected 
are Penrhweeiber and Garth. The Association have resolved to 
indemnify in event of a strike. A very fair proportion of colliery 
owners are falling in with the limitation of output scheme. In 
the Swansea district the miners’ compensation scheme has been 
approved by a meeting representing 8000 workmen. 

n the Welsh tin-plate trade ‘‘ Mabon’s” award re the Duffryn 
dispute has been rejected. 

On the eve of despatch I learn that most of the winding engi- 
neers are recalling their notices, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE iron business over here moves on quietly. There is, on the 
whole, fair activity maintained in most branches, though princi- 
pally on orders of previous booking, fresh work remaining decidedly 
scarce. In a few special instances a slight improvement over 
tormer weeks has been reported. 

Raw and finished irons are still in regular though comparatively 
quiet call on the Silesian iron market. There have been favour- 
able signs here and there as regards demand in the near future, 
but the tone generally is dull. Quotations have not altered since 
former letters. 

With the exception of one or two branches, there is very little 
activity shown in the Austro-Hungarian iron industry. e pig 
iron department is quiet, though the fact that two or three addi- 
tional blast furnaces will be blown in next quarter seems to indicate 
rather the reverse. However, producers of iron and steel are fairly 
hopeful with regard to the future, the orders that come in from 
week to week keeping their concerns fairly regularly going. Prices 
for raw iron are, on the whole, steady. In the finished Cen trade 
the girder mills and the rail works are best off for new orders, 
especially those in Austria. The Hungarian rail works will have to 
look out for fresh contractssoon ; there are but few beavy orders pend- 
ing in Hungary, except those for structural iron for the fifth Bada. 
Pesth bridge across the Danube, which will require about 40,000 q. 
material. The Hungarian machine and on factories, as well as 
the engineering shops, are not doing as well as could be desired ; 
and not only have the working hours been reduced in a ber of 
instances, but hands have also been dismissed here and there. The 
Austrian machine shops, though on the whole better employed, 
have likewise complained of securing rather an insufficient amount 
of new work. The business in agricultural implements is rather 
sluggish. 

In France, the market for iron and steel is showing a cheerful 
tone, and it is gratifying to find nearly all departments fully 
engaged. Quotations are naturally stiff. 

he Belgian iron business is not exactly brisk, but in a very 
healthy condition generally, though foreign demand has been less 
animated than last month. Producers finding it rather difficult to 
secure orders, especially heavy ones, at the recently quoted rates, 
have, in several instances, been showing a willingness to agree to 
slight reductions, both where home and foreign requirements are 
concerned. 

The market for iron and steel in Rheinland- Westphalia is without 
change. A fairly steady tone is reported in pig iron generally, 
most of the principal works being kept on full time. Iron ore is 
consequently in large consumption. 

Malleable iron is moderately called for, but continues to show 
much firmness in price ; steelmakers, on the other hand, are fully 
employed asarule. Plenty of orders are offering in the rail and 
girder trade, and some rail works have secured contracts till the 
end of the present year. The plate business is fairly active, and 

rices are very steady ; in sheets, on the other hand, a falling off 
in demand continues to be reported, and for tin sheets prices are 
actually depressed, 

The following are the latest list quotations per ton at works :— 
German foundry pig No. 1, M. 66 to 67; No. 3, M. 59 to 60; 
white forge fie M. 58 to 59 ; basic, M. 59 to 60 ; German Bessemer, 
M. 60 to 63; spiegeleisen, M. 63 to 65; good merchant bars, 
M. 182 to 135; best qualities, M. 153 to 160; angles, 
M. 182 to 135; girders, M. 118 to 125; sheets, M. 145 
to 160; the same in basic, M. 135 to 150; heavy plates for boiler- 
making purposes, M. 175 to 185; ditto in basic, M. 145 to 160; 
tank plates, M. 125 to 155 according to quality ; steel raile, M. 116 
to 120; = anh section rails, M. 110 to 112. 

The Burbach Company is reported to have resolved the building 
of 200 new coke ovens in the district. 

Shipments of coal from the Rubr harbours up the Rhine have 
been for the first quarter of 1897 exactly four million hundred- 
weight, or one-fifth less than in 1896. Total shipments from the 
Ruhr harbours, during the above-named period was 1,181,581 t., 
against 1,324,938 t. for the same — the year before. 

In face of the strong increasingly import in bicycles to Germany 











which has been very marked during the first months of the present 








= 
year, and which will probably continue, it can alm ‘i 
certainty be anticipated that this year’s total export in Gent 
bicyles will, owing to a strong foreign competition and low "4 
tective duty, remain far behind the import of English, Austrian 
and American bicycles. However, it must be taken into conside ; 
tion thata good number of the bicycles annually imported inte 
Germany are not intended to remain there. It is a well-know 
fact that all the neighbouring countries have put a much higher 
duty on bicycles than Germany, where the duty amounts to 
M. 24 per 100 kilos. only. This is, taking 13 kilos. to be th 
average weight of a bicycle, and M. 300 to 350 to be the averg “ 
price of the Austrian, French or American bicycles, M. 3°10 due 
or 1 per cent. of the value of bicycle. Belgium, on the other hand’ 
raises 12 per cent, and Denmark 10 per cent. of value, Russia, 
M. 38 per bicycle; France, M. 175; and Switzerland, M. 56 per 
100 kilos, A cyclist riding across the frontier bas his bicycle. of 
course, duty free, as it is regarded as means of conveyance, Now 
foreign bicycles intended for Dutch or Belgian places near the 
German frontier are frequently sent to Germany first to be taxed 
there. Then someone living near the frontier gets the bicycle and 
rides across the frontier, cheating, as it were, the foreign board of 
customs, Considering that the German import duty is only M. 3 
while the Belgians, for instance, take M. 36 on a bicycle worth 
M. 300, it is evident that this sort of smuggling business is very 
tempting and decidedly remunerative. 








THE NEWPORT HARBOUR COMMISSIONERS’ 


WEEKLY TRADE REPORT. 


LarGE attendance on ’Change. The demand for steam coal js 
still very good, and shipments continue heavy with prices firmer, 
The house coal trade keeps up well for the season. Tin-plates 
inactive, The iron, steel, and galvanising works are all fully em. 

loyed. 

Coal : Best steam, 93. to 93. 3d.; seconds, 83. 9d.; house coal, 
best, 10s. 6d.; dock screenings, 63.; colliery small, 5s. 6d.; smiths’ 
coal, 6s. 6d.; patent fuel, 10s, Pig iron: Scotch warrants, 45s, 3d ; 
hematite warrants, 483. 6d. f.o.b. Cumberland ; Middlesbrough, 
No, 3, 403. 34. prompt ; Middlesbrough hematite, 493. 3d. Iron 
ore: Rubio, 133. 9d. to 14s,; Tafna, 13s, 6d. Steel: Rails, beavy 
sections, £4 12s. 6d.; light ditto, £5 5s, f.o.b.; Bessemer steel tin. 
plate bars, £4 5s.; Siemens steel tin-plate bars, £4 7s, 6d,, 
all delivered in the district, cash. Tin-plates: Bessemer steel, 
coke, 9s. 9d.; Siemens, coke finish, 10s. Pitwood: 15s. 9d, to 
16s, London Exchange Telegram: Copper, £42 3s, 6d.; Straits 
tin, £61 7s, 6d. Freights steady. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 13th, 


THE Senate begins its consideration of the Tariff Bill next 
Monday, and there will be a sort of Nile - overflow of talk for 
several weeks if that body maintains its reputation forgabble, All 
parties await the decision of this question. Railroad traffic grows 
very slowly. Extreme economy prevails on all railroads, both as to 
rolling stock and all manner of equipment. This enforced economy, 
however, has established new rules and limitations which will be to 
the lasting benefit of owners, The general volume of business in- 
creases also, but over-caution characterises all commercial dealings, 
The iron trade is not active, notwithstanding the general reduction 
in prices, and in some localities in freight rates. Furnaces have 
been blown out in some parts of Ohio and Pennsylvania, and more 
will be placed on the retired list. Large blocks of Southern iron 
have been sold for summer and autumn delivery. The loweet 
freight rates ever known now prevail, and iron sells under six 
dollars at furnace, which gives 9 “25 dollars at this point. Bessemer 
at Pittsburgh is down to 9°50 dollars, and it is asserted to-day that 
billets are sold there at 13°50 dollars at mill. There are efforts in 

rogress looking to the possible rehabilitation of the steel rail pool, 
but from other quarters it looks as though any attempt to make 
rail quotations stable at 19 dollars would be answered by a sha 
cut that would amount to a tumble in prices. Light sections sell 
well in some localities, but heavy sections are dull, the February 
rush of orders having covered the bulk of requirements, There is 
a good business in structural material and plate at the surprising 
reductions announced within a few days by the larger concerns. 
The Montreal bridge order of from eighteen to twenty thousand 
tons was taken by the Carnegie Company at the lowest prices ever 
heard of, and at figures which read like handwriting on the wall 
to less well equipped competitors, The tin-plate makers now 
practically control the market, and foreign stocks aresmall. Large 
orders have been flowing to miils, and some mills are sold “P for 
months to come. Other branches of the iron trade are dull, but 
conditions are such that a sudden demand for all manner of furnace 
and mill products may arise. Stocks are low except for pig iron, 
and even the million tons piled “ would not be a serious obstacle to 
the advance of prices in certain lines and brands. The locomotive 
builders know of encouraging probabilities in the way of engine 
work. Shop work is also gaining, but at best there is a big gep 
between capacity and demand, 








CATALOGUES. 


Holden and Brooke, Limited, Manchester.—Abridged catalogue 
of steam users’ specialities, including injectors, ejectors, valves, 
steam-dryers, anti-primers. This is a very ‘—_—- little pamphlet. 

The Daimler Motor Company, Limited, Coventry.—A nicely 
illustrated catalogue and price-list showing the application of the 
Daimler oil engine to motor carriages. 











NaVaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineers: Alfred D. 
Watson , William Lonnon, to the bk pag? Fleet engineers :— 
Robert W. Edwards, to the Powerful ; William G. Parsons, to 
the Empress of India; Benjamin J. Barnes. Chief engineers: 
Frederick J. Flood, to the Phaeton ; Henry Wallis to the Leander. 
Engineers: Lewis Wall, Edgar H. Ellis, and Charles C. Sheen, to 
the Powerful; Francis W. R. Jose and Jobn B, Huddy; Jobn 
O’Neill, to the Empress of India ; Henry C. W. Peel, to the Royal 
Sovereign ; Charles F, Dunn, to the Howe ; Thomas P. Jackson, 
to the Leander ; William D, Chope, to the Barracouta ; Ethelbert 
8. Silk, to the Wildfire, additional, for the Sturgeon; John 
S. Gibson-Sugars, to the Wildfire, for the Desperate ; Sidney 
J. Drake, to the Wildfire, for the Swordfish; Walter 1. 
Stearn, to the Pembroke, additional, for the Jupiter; James 
T’. Willoughby, to the Pembroke, additional, for the Salmon; 
Thomas W. Christian, to the Victory, additional, for the Hunter ; 
Ernest Barr. Assistant engineers: Llewelyn Howell, Francis J. 
Charlton, and James J. Shirvell, to the Powerful ; Archibald H. 
Carlisle; Thomas H. Soper; Kobert W. B. Andrews and John 
A. Anderson (temporary), to the Empress of India; Jobn F. 
Bushby and Percy B. Richards (temporary), to the Royal Sovereign ; 
Charles J. Gregg, to tne Phaeton; Arthur P. S. Spencer, to the 
Victory, supernumerary, and to the Jason; Walter L. Moore, to 
the Barracouta; Herbert W. L. Cocks; Robert H. Glazebrook. 
Probationary assistant engineers: Horace E. Dowling, to the 
Powerful ; William J. Dixon and S. W. Durstan, to the Renown ; 
Elias G. Pallot and Edgar O. Carter, to the Empress of India ; 
Ernest D. Sydenham and Frank Morrison, to the Royal Sovereign ; 
John ©, Jenkins, to the Phaeton; Archibald W. Maconochie, to 
the Leander ; F, T, Simmons and William H. Ham, to the Mars. 
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LAUNCHES AND TRIAL TRIPS. 


» steamer Jupiter, built by Messrs, Wm. 

BS anal - Co., rs the order of Messrs, Lane 
and MacAndrew, of London, for service on the 
Volga, was taken on her trial trip on the 10th 
inst. when very satisfactory runs were made on 
the measured mile, the speed obtained being a 
little over 11 knots. The vessel is of the follow- 
+o dimensions :—275ft. by 82ft. by 19ft. 8in., 
and is fitted with twin-screw compound con- 
densing engines, having cylinders 24in. and 46in. 
by 27in., built by the Wallsend Slipway and 
Engineering Company, cf Newcastle, and takes 
steam from two large boilers, fitted for oil- 
burning as well as coal consumption. Daring the 
run the auxiliary machinery was thoroughly 
tried, and found very satisfactory in every 
respect. She is constructed under the superin- 
tendence of Messrs. Flannery, Biggallay, and 
Johnson, of London and Liverpool, and is built 
in two sections, in order to pass the Russian 
canals, and is capable of being separated or 
jointed together sflrat, special pontoons being 
supplied and sent out with the veesel to keep her 
in trim daring the operation. 

The Great Eastern Railway is jist adding to 
its already fine fleet of passenger boats, plying 
on the new route to the north of Europo fron 
Harwich vid the Hook of Holland, a fiae twin 
screw steamer named the Dresden, which har 
heen buit at Hull by Euarle’s Shipbuilding and 
Engineering Company, Limited. The ship, which 
is 302ft. long, is 2ft. wider than her four pre- 
decessor3, and although possessing machinery of 
practically the same power, yet her lines baing 
somewhat better, she has attained a higher speed. 
The contract was for 174 knots, with a load on 
board equivalent to her complement of passergers 
and the amount of cargo usually carried ; but on 
the full-power trials last week both on the 
measured mile and on the long-distance run 
the average rate was much in excess of that 
stipulated for; indeed, on a course covering 
more than a hundred miles the ship main- 
tained an average speed of close upon 19 knots 
per hour under conditions of weather that were 
distinctly unfavourable, while the working of the 
machinery was in every respect most satisfactory 
to all concerned, and highly creditable to the 
builders. The higher rate of speed the Dre:den 
is capable cf attaining, and the other improve- 
ments in various details suggested by previous 
experience with these ships, will no doubt cause 
her to rapidly become a favourite with travellers 
frequenting this service. 

On Tuesday afternoon, in the presence of a 
large pei Ft i Messrs, the Blyth Shipbuilding 
Company, Ltd., launched from their shipbuilding 
and repairing works at Blyth a large steel screw 
steamer for Messrs. Sutton, Brewis, and Co., of 
Newcastle-on-Tyne. The vessel is designed to 
carry about 3500 tons on a very light draught of 
water, and is of the following dimensions :— 
Longth, 298ft.; breadth, 43ft.; depth, 21ft. 2in. 
The accommodation for captain and officers will 
be tastefully arranged in the poop, the engineers 
in the bridge amidships, and crew in forecastle. 
The vessel is classed at Lioyd’s, and is built on 
the single-deck principle, but hold beams and 
pillars are dispensed with, thus allowing cargoes 
of very large bulk to be stowed with ease. To 
facilitate the loading and discharging of the 
cargo, everything of the most up-to-date type in 
deck machinery will be fitted. The engines are 
of the triple-expansion class, of large power, and 
will be fitted by Messrs. Blair and Co., Ltd., of 
Stockton-on-Tees, with all their latest improve- 
ments, As the vessel left the ways she was 
named the Dauntless by Miss Coning, of Whick- 
ham Park. The bull and engines have been built 
under the superintendence of Mr. M. Havelock, 
consulting engineer, Newcastle-on-Tyne. 

The twin-screw steamship Avon, which has just 
been completed by Messrs. Wigham Richardson 
and Co., at their Neptune Works, Newcastle-on- 
Tyne, went fora highly successful trial trip off 
the Coast on the 13th inst. The steamer is of 
steel, and will take the highest class in Lloyd’s 
register. She is 300ft. in length, and has two 
masts, with a light fore and aft rig. The vessel 
has most luxurious accommodation for a large 
number of passengers. The first-class, of whom 
there are 100, have a large dining saloon on the 
bridge deck amidships, and forward of it there is 
a large music saloon. A smoking-room is also 
provided on the same deck aft. The ladies’ room 
with the stewardesses’ room, lavatories, &c., are 
on the main deck. The second-class passengers 
are accommodated aft in the poop, and there is 
also accommodation for a large number of third- 
class. The entire passenger accommodation has 
been arranged with the greatest taste and care 
for the comfort of those travelling. The pro- 
pelling machinery consists of two sets of triple- 
expansion engines. each having four cylinders 
and four cranks, self-balanced on the Yarrow, 
Schlick, and Tweedy system. Eagines which 
are constructed on this system do not vibrate in 
the least when running, and therefore a grave 
source of discomfort to passengers is removed. 
This steamer is the only coasting vessel on the 
East Coast which is so fitted, and her owners con- 
fidently expect her on this account, without 
taking into account her high speed and luxurious 
accommodation, to become at once the favourite 
of the public who travel between London and 
Scotland by sea. The arrangements for working 
the ship and her cargo are also of the most 
modern and improved design, including four 
powerful steam and hydraulic cranes, and steam 
and hydraulic steering gear (all Brown’s patents), 
all of which have the great advantage that being 
noiseless a dew not disturb the passengers. The 
steamer has been built to the order of the Carron 
Company, for their London and Grangemouth 
service. She is a faster boat, and generally a 
great improvement over the Grange, which was 
built a few years ago by Messrs. Wigham 
Richardson and Co. for the same company, and 
which has proved herself a most popular boat on 
the London and Grangemouth route. The vessel 
has been built under the supervision of Mr. 
Frank P, Spears, the marine superintendent for 
the owners, who represented them on the trial 
trip, when everything worked without a hitch, 
giving entire satisfaction to both owners and 
builders, the absence of vibration in the engines 
being an earnest of comfort for the passengers in 


future, The specd attained was also most 
satisfactory, being in excess of the guaranteed 
speed, The bailders were represented on the 
trial trip ty Mr. Tweedy and Mr. J. Denham 
Christie, 








THE PATENT JOURNAL. 
Condzns:d jrom “ihe Soe Oficial Journal c/ 
a ty 


Application for Letters Patent. 


*,* When inventions have been ‘communicated " the 
name and address of the communicating party are 
pr-nted in italic:, 


6th May, 1897. 


11,258. Susstirure for Giass, A Martyn, London. 

11,259. Uritisine the Force of Papgr, J. E Thornton 
and J. P. Lea, Altrincham, near Manchester. 

11,260. ScHooL-pesk Locks, A. Woolard, London. 

11.261. Motor-cak Wueets, H. G. Norisgton, 
Leamington Spa. 

11 262. Packrna for Transport, A. E. Muirhead, 
Glasgow. 

11,263 Cyere Rest, W. Johnson, London. 

11.264, Pi zz .¥, 8. Marsh. Eastbourne. 

11 265. Macutne Freep ReouLators, B. A. Dobson, 
Mauchester. 

11,265. Mea: urtno Taps, H. EK. Brice, Birmingham. 

11 267. VeLtocip.pes, P. L Ren uf aud H. Suowman, 
London. 

11,268. Name Pcates, J. McEwen aud 8S, Thompson, 
Birmingham. 

11,269. Cycre Gear Case, E. Cutler and 8. G. Price, 
Birmingham. 

11,270. Murcrrican Strack Connecrions, W. H. 
Williams, Seacombe, ( he shie 

11,271. SHUITLE GuaRbDs, J. Monk, J. Lang, and J. 
Catterall, Preston. 

11,272 Locatinag Poncrures io Tires, J. Hayes, 
Braaford. 

11.273 ANIMATED PuHotocrapus, C. W. Baxter, C. 
Wray and J. Oulton, Bradford. 

11,274. VeLocipepes, H. Cruse, Manchester. 

11,275. PRopeLLine VessE.s, J. Hamilton, Glasgow. 

11,276. Saors, G. Martin, Glasgow. 

11.277. Stow1ne Suips’ Boats, W. Marr, London. 

11 278. Frost Coos for HorsgsHors, B. Watkins, Bir- 
mingham. 

11,279. Soap-cutTrinc Macuinery, F. Johnson, Leeds. 

11,280. O:cILLaTING CycLE SappLEs, R. J. Lepoureau, 
Glasgow. 

11,281. Sreves, E. G. Brewer, Richmond, Surrey. 

11,282. Wire Mvzzvzs, J. Bailey, Birmicgham. 

11,283, Toses of Srgam Borters, W. Sayer, Derby. 

11,284. STONE-DRESSING MACHINERY, G. Anderson, 
Dundee. 

11,285. Letrrer Carp, T. G. Reeve and G. G. Hodge, 
New Brompton, Kent. 

11,286. Skewer Extractor, R. W. Mills, Ryde. 

11,28”. Removine Corks from Borries, J. Bunting, 
Barnsley. 

11,288. Curtarn Rop, M. Taylor, Church, Lancashire. 

11,289. Lanpino Nets, 8. Fox, Sheffield. 

11,290. Cycies, A. Roberts, London. 

11,291. ConpensErs for Stgam Enatnes, W. Baines and 
W. Norris, London. 

11,292. Vatves for Stream Enotines, J. A. N. Edge, 
London. 

11,298. Wine and Spirit Fitter, F. Palliser, Preston. 

11,294. Cap-BLockInc Macuine, 8. Citronenbium, 
London. 

11,295. Atsums, L. A. Marion, H. Guibout, G. and F. 
Bishop, and J. P. Kirk, London. 

11,296. Fastentno Devices, W. H. Harris, London. 

11,297. Mixine Macuines, G. 8. and W. K. Baker, 
London. 

11,298. RirLe Sicut Protector, H. O. Choles.— 
(F. J. Choles, Natal.) 

11,299. Non-sLippineG Stair TREAD, G. Kemp, London. 

11,800. Cycte Trre Case, F. C. Baker, R. C. North- 
field, and A. Town, London. 

11,301. Partour Game, E. Broad and E. Swainson, 
London. 

11,302. ConvERTIBLE Bicycie, H. J. Moore, Earlsfield 

11,303. Locks, A. J. Boult.—(H. Sauer, Belgium ) 

11,304. Gear for VeLocipepes, L. Guelzow, London. 

11,205. Guipinc TunneL Sa#retps, A. H. Owles, 

London. 

11,806. Gearino, E. Latham, London. 

11,307. BLastinc AppLiance, D. Curtis, London. 

11,308. FLexrBLe SHarts, G. Townsend, London. 

11,309. Cyc_es, G. Townsend and G. Petts, London. 

11,310. Sotip Rosser Tires, J. G. Ingram, London. 

11,311. WzipLess Toses, H. Ehrhardt, London. 

11,312. Frre-arms and Oapwance, A. Duffek, London. 

11,313. VecrTaBLE Tissues, O. Imray —(7he Farb- 
werke vormals Meister, Lucius, and Briining, Ger- 
many. 

11.814. Packixe Eaos, T. Jenson, London. 

11,315. Pit-russ, A. Lupton, Leeds. 

11,816. Reparr Disc for Preumatic Tirss, A. Stanley, 

Birmingham. 

11,817. Rarmway Evecrricat Sienars, L. C. Werner, 

London 

11,318. Dress Forms, L. E. Hacherelle and W. N. 

Goddard, London. 

11.819. Lerrer-copyrxc Apparatus, H. Krandt, 

London. 

11,320. Execrric Fuse Heaps for Biastine, G. 

Pettinger, London. 

11,821. Apsustine SHeets for Printinc, R. Haddan.— 
(A. Joisten, Germany ) 

11,322. Musica Strincep INsTRUMENTS, H. Miiller 
and W. Y. Wright, London. 

11,323. Tunrne Pins, H. Miiller and W. Y. Wright, 

London. 

11,324. Storace of Cycres, J. F. Sargeant and F. 

Longhurst, London. 

11,325. VeLocirepgs, J. F. Sargeant, London. 

11,826. MoutsPisce for Saxnorns, W. P. Thompson. 

—(8. Deplaix, France.) 

11,327. Morors, W. Mullan, Liverpool. 

11,328. Rorary Enotns, E. Hickson.—(S. A. B. Hick- 

son, India.) 

11,829. Boox Supports, G. W. Ladd and P. H. O’Brien, 


London. 
11,830. Ice Cream Disues, 8. F. Rukenbrod, J. Candel, 
and W. H. Appleton, London. 
11,331. Exoings OPERATED by Spirit, P. 8. Pilcher, 








London. 
11,382. CenTrirvcaL Separators, E. G. N. Salenius, 
mdon. 
11,838. Moron Carriaces, J. Vanghan - Sherrin, 


mdon. 

vo, Execrric IeniTIon Device, J. Vaughan-Sherrin, 
mdon. 
11,835. CANDLESTICKS and CANDELABRAS, W. J. Jones, 
London. 
11,336. Batt Bearines, F. Wynne, London. 
11,887. Lamp Sockets, A. J. Boult.—(Z. Worringen, 

Holland.) 
a Cycte SappLte Supports, E. Partridge, 


ndon, 
11,339. A Foon, 8. Clarke, London. 
11,340. CHarn and Watch Protector, W. Harland, 
London. 
11,341. Grinpine MeTaL, W. Woolf and A. Brown, 


London. 

11,342. Casg, H. H. Leigh.—(M. J. Emdem Séhne, Ger- 
many. 

11,348. Ovens, R. F. Ayre and C. Dunnilland Co , Ltd., 
Lo 


ndon. 
11,844. IontHyoL Compounns, W. L. Wise.—(Knoll and 
Co., Germany ) 
11,845. Rar Jornts, M. Rohleder, London. 
11,846. Orcans, H. H. Lake.—(J. Morgan, United 





States ) 
11,347. Or Cups, P,. Anderson and W, Larson, 


London, 


11,348. Bicycie3, A. G. Sharkey, London. 
11,349. Removinc THeaTRicaL Scenes, H. Giulietti, 


London. 
11,350. Propucinc Gratvep Surraces, J. Packert, 


mdon. 
11,351. BorrLe-wasHinc Macuings, G. C. Lapointe, 


mdon. 
11,352. ACETYLENE Burners, F, N. Blanc.—(R. Tiirr, 
France ) 
11,353. HyprocuLoric Acip, J. R. Wylde, J. W. 
Kynaston, and the United Alkali Company, Ltd., 


London. 
11,854. Manuracture of Titzs, J. F. Goldirg, 
ondon. 


7th May, 1897. 
11,355. SHapges, H. H. Hall and T. Clarke, Liver- 


pool. 

11,356. ADHESIVE Paste Compounp, 8. H: Ycude, 
Liverpool. 

11,857. Currinc Macuing, O J.Meacock and H. Penn, 
Birmingham. 

11,358. Canpinc Macuines, R. Smith and A. Wat- 
mough, Bradfurd. 

— Scaew Sash Fasteners, 8. Thompson, Brad- 
ord, 

_ Cosine Spvices in Stee, Hawsers, J. Pullen, 

mcor. 

11,361. StexteRING Macuines, J. Downham and 8. 
Lomax, Manchester. 

11.862. BicycLes, A. Wichari and G. A J. Schott, 
Bradfc rd. 

11 863. Bootr, C. Bention and Pearson a: d Bennion, 
Lta , I eicester. 

11,264. Gas Lamp, J. W. Lea and J. H. Perrins, Bir- 
mingham. 

11,365. Venritators for Sapa, T. Jamieson, Glasgow. 

11,366. CanpLe Howtper, W. G. Loveluck, Cornelly 
Pyle, near Bridgend, Glam. 

11 367. Charny Wueexs, C. Woodfield and J. Phelps, 
Birmingham. 

11.368. RenDEkING SUB3TANCE3 INCOMBUSTIBLE, A. Issel, 
Londor. 

11,869. Cuttar Stups, G. Taylor and T. Morton, Bir 
mingham. 

11,370. Brakes for VeLocirprpes, C. H. Powell, Bir- 
mirgham. 

_ Paper Carriace, A. G. O'Farrell, Bishophill, 

ork. 

11,372. WasHine Macuines, H. Milner, Bradford. 

11,373. Mars, J. Maguire, Manchester. 

11,374. Fitter Press for Sewace, C. J. Lomax, 
Manchester. : 

11,375. Crank Axes for Cycves, R. E. B. Crompton, 


mdun. 
11,376. ArsusTaBLE Basy Cuarrs, J. P. McFhun, 
las, 


11 377. Feepixc of THrasHixc Macuines, A. Scott, 
Glasgow. 

11,378. Screw Prope.rers, J. McKechnie, Glasgow. 

11,379. Tires of Waeers, H. F. Julian, Shaldon, 
Devon. 

11,380. Cream, H. Gadd, W. J. Wippell, and H. W. 
Gadd, Exeter. 

11,381. Trousers and Braces, J. Coleman, Birming- 
am, 

11,882. Ciper Mitt, A. W. Summers, Sheffield. 

11,388. Exectric Hert Pirates, J. W. Gibbs, New 
York, U.S.A. 

11,3°4. Boxes for Ho.pixe Srrine, M. P. Cavenagh, 
Sheffield. 

11 885. Recutatine Feep Taps, W. Terrey, Sheffield. 

11.886. Castinc of CorED Incaots, L. Cameron, 
Sheffield. 


London. 
11,388. Cycies, R. E. Wickes, London. 
11,389. SprypLE for Rive Frames, J. Herd, Accring- 
ton. 
11,390. Borperine for Patus, N. Wade, Birmingham 
11,391. Hanp Rest, G. Franklyn and W. Taylor, Man- 


chester. 

11,892. Burners, C. E. Mastorman, Northwood, 

Middlesex. 

11,398. Pneumatic BicycLe Tires, B. A. Bidle, 
ndon. 


11,394. INK-wELLs, R. G. Dorrance, London. 
11,395. CompryaTion CaN OPENER, F. Leschinski, 


mdon. 

11,396. Winpow Fastener, G. Bitten and H. Bowles, 
London. 

11,397. Brusues, J. T. Robinson, London. 

11,398. Toora PowpEer Paropvuct, 8. Rauzerot, 
London. 

11,399. Layine-up Fasrics, H. Couzineau, London. 

11,400. Macuinge for WaTeRinea, A. G. Stephen, 
Glasgow. 

11,401. ArTiriciaL Nest Ecos, A. F. R. Dobbie, 


Glasgow. 
11,402. Decomposine Sotip Susstancegs, W. 8S. Romme, 


mdon. 
11,408. Composition of Brick Matrer, J. Brock, 
mdon. 
11,404. Briqvetres, G. Hugendubel, London. 
11,405. SHORTHAND-WRITING MacHINE, J. F. Hardy, 
London. 
— Movuntine and FasTenine Tires, F. J. Rust, 
ndon. 
11,407. CasKet, G. E. Draycott, Ilford, Essex. 
11,408. Caain ADJUSTMENT for Cycies, H. J. Howard, 
West Croydon. 
11,469. Lassi for FLorat Bovguets, P. Nightingale, 
London. 
11,410. TovcHEntne, &c., Metats, R. 8. Lovelace, 
London. 


11,411. Mure Arracument, S. B. Barnes and A. E. 
Mullins, London. 

11,412. ALaRM or Strixine Crock, A. C. Okell, Man- 
chester. 

11,418. ExectricaL SIGNALLING Apparatus, C. D. 
Abel.—(Allegemeine Elektricitatz Gesellschajt, Ger- 
many ) 

11,414. CoupLinc-uP Pistons, W. Baker and G. C. Offen, 


ndon. 

11,4'5. Reversinc Gear for Motor-cars, T. Cooper, 
ndon. 

11,416. Tire and Rim Construction, J. B. Bell, 


mdon. 
11,417. CLampine Devics, W. G. Harris, Newton Abbot, 
uth Devon. 
11,418. Wrre Netrine, K. Kufferath, London. 
11,419. EmBRoIDERING Macurnes, R. Weiss, London. 
11,420. Cycizs, L. O. Eagelton, London. 
11,421. DispLayrne Goops for Sa.e, H. R. Jackson, 


ndon. 
11,422. Lapres’ Dress Prorectors, A. McKinlay, 


mdon. 

11,423. Corsets, &c., W. P. Thompson.—(M. Nolting, 
Germany.) 

11,424. Sewine Macuryes, R. Brown and J. Quinn, 
Manchester. 

11,425. Repucine STreerine VisratTion, J. Harris, 


mdon. 
11,426. Packinc Mepia, A. E. Frost and The Dairy 
Outfit Co., Ltd., London. 
11,427. Cramps, T. Hughes, London. 
11,428. Gas-Lamps, T. C. J. Thomas and W. M. Still, 
London. 
11,429. Avromatic ADVERTISING, W. B. Smith, 
London. 
11,430. OrcLE Cover and Protector, W. C. B. Revill, 
London. 
11,481. Brakes for VeLocrrepgs, F. Bishop, London. 
11,482. Jointine Tuses, A. R. Upward and R. Dalmer, 
London. 
11,483. Burners, J. T. Armstrong, London. 
ye TeacuinG Reapina, F. Gindler and H. Kiihne, 
mdon. 
11,485. Spanner, 8. Waters, London. 
11,486. Cases and Trays, M. Borgzinner.—(Z. Borg- 
zinner, Germany.) 





11,487. IRoniNG MAcHINES, E. D. Reeve, London. 
11,488. TRonjng Macuivgs, §. D, Reeve, London, 


11,439. HypravuLic Szoment Erectors, G. Burt 
London 


11,440. Sweepers, J. E. Knox, London, 

11,441. Fork. W. Horley, London. 

11,442. Pec, W. Horley, London. 

11,448. Paintin Process, P. Jensen.—(A. Schweig and 
Co., Germany.) 

11,444. Brake Apparatvus for VELociPEDEs, P. Mercier, 
London. 

11,445. Brake, W. Woodland, London. 

11,446. Fire-Licuters, E. Bouchaud-Praceiq. Lor don. 

11,447. Srone-pREssING Macuines, W. R. H le, 


mdon. 
oe Means for Dayine Fasrics, H. McPhail, 


mdon. 

11,449. Drayrsc GRANULAR MaTeERIALs, H. McPhail, 
London. 

11,450. Dryixe Viscous Sctrstances, H. McPhail, 
London. 

11,451. Evaporatino, &c., Liquips, H. McPhail, 
London. 

11,452. Currixc Tureap, F. N. Lawton, London. 

11,453. CoupLina, C. Prevet, London. 

11,454. Recister for Domestic Wants, H. Bamford, 


ndon. 
11,455. FEEDING NOBLE ComBinG Macuines, T. Burrows, 
London. 
11,456. Pxeumatic Tire Vatves, A. J. Bcult —(J. Mohs, 
Germany ) 
11,457. Mirror f.r ADVERTISING PuRrosFs, M. 
Greenberg, O. Friedheim, aud 8. Lichte.feld, 


ndon. 
11,458. Bursts, P. R. J. Willis.—(7. U. Walter, Uiited 
States.) 
11,459. CLo1H, E. Wclfstein, Londor. 
11,460. Fitters, J. Wi.sen, Louden. 
11,461. Bicyc.es, C. T. and W. B. Burgess, London. 
11,462. Tozacco Pirg Low, J. B. Elard, London. 


&th May, 1897. 


11,463. Pswecmatic Tirer, H. F. Julian, Shalcon, 
Devon. 

11,464. Toy, W. Barnes, Maz che: t-r. 

11,465. Brakes for Macuineky, b. W. AsLwell, Man- 
chester. 

11,466. ArsusTaBLE Tog-ciip fer Cyciists, H. Hunt, 
Birmingham. 

11,467. Pygumatic Tire VaLves, T. Harrison, New- 
castle-on-Tyne. 

11,468. Stoppers, B. C. Cross and A. W. Brooke, 
Leeds. 

11,469. Mczzux, E. Bairstow, Bradford. 





11,470. Fenpers, B. Addicott and G. Holland, Bir- 
mingham. 

11,471. Lasiine of Boots and SHors, M. J. Hargrieve, 
Glasgow. 

11,472. Batt Bearixos, W. E. Hart, jun., and W. E. 
Hart, sen., Wolverhampton. 

11,473. Tres, A. E. J. Ball and F. J. Coles, West Hoce, 
near Plymouth. 

11,474. Stoppers, H. Ferguson, Liverpool. 

~—_ ALaRM Bets or Cuimes, E. Probyn, Ponty- 


a6. Box made of Paper, B. Kaplan, Glasgow. 

11,477. Umprecita Stanps, E. A. Sherley-Price, Man- 
chester. 

11,478. Paper Tuses, 8. O'Neill, Castleton, Lancs. 

11,479. HeaT-REsIsTING HanpDie, 8. A. Greene, Win- 
chester. 

11,480. BREAKING an Exectric Ciecvit, C. Newman, 
London. 

11,481. Casn Recisters, E. Runge, London. 

11,482. Stanps for Suspenpine Vases, C. Phiilips, Bir- 
mingham. 

11,488. PresERvING Grain Seeps, M. Clajus, Mac- 
chester. 

11,484. Pweumatic Tires, B. H. Thwaite and T. J. 
Denny, London. 

11,485. Proritinc Apparatus, F. Ashton, Man- 
chester. 

11,486. Lusricatinc Device, J. H. Irwin, Newcastle- 
on- , 

11,487. Lousricatine Device, J. H. Irwin, Newcastle- 
on-Tyne. 

11,488. CorRUGATED FivEs, J. I. Booker, New Wortley, 


11,489. Exercistinc Soiprers, W. and C. Ee‘rrich, 
London. 

11,490. MrcuanicaL Toy Taroet, R. N. Moule, 
London. 

11,491. Sprspies for Horpixe Yarn, W. Covertry, 
Manckester. 

11,492. VenTILaTor Cap, C. Hoskyns, Bradford. 

11,4938. Construction of Retort Beps, G. Helps, 

inckley. 

11,494. Bains, F. C. Lynde, Manchester. 

11,495. ManuracTore of FIRE-LIGHTERS, W. Ycung, 
London. 

11,496. Cycues, A. S. Coleman, Birmingham. 

11,497. ELECTRICALLY ADvERTISING, J. 8. Col'ett, 
London. 

—— I. W. Boothroyd and A. Sydenham, 


on. 

11,499. Neckties, P. Jensen.—({0. E. Giinther, Ger- 
many. 

11,500. VarnisH for Boot, T. and J. J. Grantham, 
London. 

11,501. Carns, E. Landfried, London. 

11,502. Botrtes, A. E. Middleweek and A. Coad, 
London. 

11,503. A Game. T. Bishop, London. 

11,504. Pumps, H. G. G. Wilkins, London. 

11,505. PuHorocrapss, W. A. Bradley, G. Hutchinson, 
and J. Meadowcroft, London. 

11,506. Downer Piate Device, J. H. W. Bourne, 


London. 
11,507. Evectro-pLatinc SmaLt Ware, W. Brown, 


London. 

11,508. Ting, W. P. Thompson.—(G. W. Hoyton, 
Russia.) 

11,509. Brake Courtine, A. Bolzani, Liverpool. 

11,510. Hanpies for Bicycies, H. M. Sackville, Man- 
chester. 

11,511. Crores, L. Joux, Birmingham. 

11,512. Hotprine Cur Fiowers, W. M. Perry, Man- 
chester. 

11,518. ALBUMINOUs PrRopucts, O. Imray.—(The Farb- 
werke vormals Meister, Lucius, and Briining, Ger- 
many.) 

11,514. Cycies, P. Baron, London. 

11,515. Propvuction of Yeast, J. H. Folkerts, London. 

11,516. Pens, G. W. Bryant and T. C. Townsend, 


mdon. 

11,517. Vatves for Hypravutic Macuines, R. E. 
iddleton, London. 

11,518. Extractine Gop, C. P. Shrewsbury, London. 

11,519. MakING ADVERTISEMENT Sions, A. 8. Tanner, 


ndon. 

11,520. Enornes, A. Mitchell, Lordon. 

11,521. Or, Cooxine Stoves, H. V. and G. D. Joseph, 
London. 

11,522. Preparation for Ciraninc Teets, J. L. 
Roumégutre, London. 

11,523. Heaiine Apparatvs, B, J. B. Mills.—(C. Drevet, 
France.) 

11,524. Sucar Mitts, J. B. Alliott and J. McC. C. 
Paton, London. 

11,525. Spanners, H. R. Griffin.—(The Eccentric Wrench 
Company, United States.) 

11,526. Lanterns, E. M. Rosenbluth, London. 

11,527. New Drivinc Gear for Cycies, T. Grant 
London. 

11,528. Jackets, F. Hoare, London. 

11,529. StarTineG Devices for Trams, A, J. Boult.—(4, 
Prim, Bslgium.) 

11,580. WEATHER-PROOF METAL Joints, C. T. Crowden, 


ndon. 

11,531. MANUFACTURE of WHEELS, C. T. Crowden, 
ondon, 

11,582. Fiurp Meter, A. Checinski and A. Norberg, 
mdon. 

11,588. TRANSMITTING Power, (€, Cumber and F, 





Battersby, London, 
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11,584. Winpow - rasteninG Device, M. J. Fitschen, | 11,631. Disconnectine Friction CLutcs, C. W. Burton, | 11,728. Non-REFILLABLE Borries, G. J. and W. J. | substantially as shown and described. 8) In ano 
ndon. jun., London. Wainwright, London. stamp, the combination of a mortar, a is located 
11,585. Propuction of a MINERAL Fico, A. Scheufelen, | 11,682. Stoves, L. O. Boeing, London. 11,729. Coat Dust Burnine Furnaces, H. E. Parson, | wi the mortar and provided with a stem, a 


London. 
11,536. Darivine Gear for Bicycies, 8. 8. Aburn, 


London. 

11,587. Vatves, J. Hopkinson and J. Hopkinson and 
Co., Ltd., London. 

11,538. Ficurep Fapaic Looms, E. von Oberleithner, 


London. 
10th May, 1897. 


11,539. Cuatw Brake for Cycves, M. Mitchell, Stafford. 

11,540. Cooktye Urensits, E. R, Davies, Pwllheli, 
County of Carnarvon. 

11,541. Tricycies, D. Williams and E. R. Davies, 
Pwllheli, County of Carnarvon. 

11,542. Four Arr Extractor, D. Williams and E. R. 
Davies, Pwllheli, County of Carnarvon. 

11,543. Viewrne Puotocrapss, 8. D. Williams, New- 
port, Mon. 

11,544. Treatrine Incors, J. A. Martin, Bristol. 

11,545. Trre for Drivine Putteys, W. Glazier, South- 

ort. 

11,546. Topacco Pipz Creaner, W. B. Price, New 
Swindon, Wilts . 

11,547. Hypro-carBon Motors, W. H. Casley and 
A. F. Woodman, Exeter. 

11,548. Venritator for Stipine Windows, J. Thomp- 
son, Bingley, Yorks. 

11,549. CarpBoarRD Boxes, J. E. Thornton, Altrinc- 
ham, Cheshire. 

11,550. Fortiryinae Ruppzr Hoss, L. R. L. Squire, 
London. 

11,551. Hair Brusugs, J. W. S. Bidwell, London. 

11,552. Pneumatic Tires, J. W. Cockerili, London. 

11,553. Stationary Cycie Racine, C. St. J. Pepper, 


York. 

11,554. Measurine Apparatus, A. W. Field, Yarm-on- 
Tees. 

11,555. Penny CanpDLe Garp, H. Gammon, Sussex. 

ed Batu, A. Henry and W. A. Bain, Edin- 

urgh. 

M35 Prckrne Sricks, G. Littlewood. Huddersfield. 

11,558. Gas-Ligutrna Apparatus, J. F. Bennett and 
R. H. Marples, Sheffield. 

11,559. Hotpinc Newspapers, M. J. Banin, Dublin. 

11,560. Hames of Horsr Coiiars, D. N. McKelvie, 
Glasgow. 

11,561. Sewine Macuryes, The Singer Manufacturing 
Company and H. Cousland, Glasgow. 

11,562. Preventinc Raitway Accipsnts, H. Bier- 
mann. Manchester. 

11,563. Loyxs for S.eeve Cures, 8. Griffith, Birming- 
ham, 

11,564. Harr-prn Waver, E. M. de Witt. Cardiff. 

11,565. Comprna Macuines, M. G. Ogden and G. 
Vanham, Keighley. 

11,566. Barrecs for Om, J. Howden.—(J. 
Austria.) 


Tuciak, 


11,567. Crusntne Ores, T. Lees, Glasgow. 

11,568. Stream Boiters, P. M. Justice.—(The Sociét 
Anonyme du Générateur du Temple, France.) 

11,569. SHAPING TOBEs, M. Justice.—(The Société 


Anonyme du Générateur du Temple, France.) 
11,570. Heatine Borvers, P. M. Justice.—{The Société 
Anonyme du Générateur du Temple, France.) 

11,571. Liguip Fuet Burners, P. M. Justice.—(The 
Société Anonyme du Générateur du Temple, France ) 
11,572. Corron Dyerne Cotours, C. Mills and Brooke, 

Simpson, and Spiller, Ltd., London. 
11,573. Pipe Wrencn, A. Schubert, Stockholm. 
11.574. Cycte Hanpie Bars, J. 8. Kingston, Wood- 
ford, Essex. 
11,575. SynroniseD TELEGRAPHY, O. J. Lodge, Liver- 
1 


pool. 

11,576. Cycte Hanpves, J. Cooper and F. G. Bensly, 
Birmingham. 

11,577. Winpow Fastener, G. W. Westgarth, Cardiff. 

11,578. Carson Prates, F. J. Gillibrand, Liverpool. 

11,579. Vesset for StorInc Marma.apg, P. A. Noll, 
Berlin. 

11,580. Revotvine Cars, M. Lieske, London. 

11,581. HorsEsHoE wiTHouT Naits, A. Kemeny and 
M. Steiner, Birmingham. 

11,582. LatcH-oPpERATING Device for DREDGING Ma- 
cHings, J. C. Houck, London. 

11,583. Porato Pianters, A. I. Mereness, London. 

11,584. Live Barr for Fisnine Tack e, H. L. Inskip, 
London. 

11,585. Liqurip Fuet Burners, A. W. Southey, London. 

11,586. SHuTTLeEs for Looms, W. Bollon and G. E. 
Battye, London. 

11,587. Beer Encrye Taps, G. Ferrar, London. 

11,588. SampLe Pocket and ENVELOPE ComBineD, G. 
A. Freeman, London. 

11,589. ANTI-viBRATING Sprina CusHion, R. Newton, 
London. 

11,590. Batt Berarrsa Castors, 8. J. Croucher, 
London. 

11,591. CanpDLE Hotpers, S J. Croucher, London. 

11,592. Tre-citp, G. G. Forster, London. 

11,593. ConTROLLING the TeMPERATURE of FLutDs, F. 
Lamplough and The Automatic Heat Regulator 
Company, Ltd., London. 

11,594. AppLicaTION of Ex.ecrriciry, G. Martinez, 
London. 

11,595. Dritts, G. F. Russell, London. 

11,596. SaLttcyLoacEtTic Acip, J. Wetter.—(J. D. Riedel, 
Germany.) 

11,597. Tannina of Hipes and Sxrvs, G. Levinstein, 
London. 

11,598. Farmnaczous VEGETALLE Propucts, E. A. 
Dambach, London. 

11,599. Lace, Burch and O'Reilly, London. 

11,600. Dirrusion Apparatus, A. C. Briet, London. 

11,601. Automatic Drepcinc Apparatus, J. A 
Torrens, London. 

11,602. Treatment of Tix Oxine, E. E. von der Linde, 
London. 

11,608. Piates for Seconpary Vottaic Batteries, E. 
Riley, London. 

11,604. Taps, A. Browne.—(J. Pauly, Germany.) 

11,605. BicycLE Brake with Upricnt, 8S. Bachmann 
and H. Schmarr, London. 

11,605. Caatn Bausu, 8. Bachmann and H. Schmarr, 
London. 

11,607. MULTI PERFORATED Powper, F. H. McGahie, 


ndon. 

11,608. Corrina Cigar, &c., Wrappers, N. du Brul, 
London. 

11,609. AvuTomaTIC TRANSMITTING APPARATUS, J. 
Richard, London. 

11,610. Cuurns, G T. Macfarlane, London. 

11,61l. BicycLe Stanps, F. M. Castleman, London. 

11,612. Propuctne PuotooRaPus in NaTuRAL CoLours, 
J. Joly, London. 

11,6138. Counreractine the Errects of Bires, W. P. 
Thompson.— (A. Stern, Germany.) 

11,614. Evastic Tires, J. Perry, London. 

11,615. AuTo-cars, J. Berry, Manchester. 

11,616. Gear for Cycues, F. Beck, London. 

11,617. TyPeEwrRitInc Macurnes, W. L. Byers, London. 

11,618. Firg-Escapes, G. Johnson, London. 

11,619. Motive Power Enarng, P. 8. Pilcher, London. 

11,620. Preumatic Tires, C. Mansfield and K. Phillips, 


London. 

11,621. Roap Surracez for Cycie Scuoots, J. B. Davis, 

ondon. 

11,622. DistripuTion of Ececrricity, R. E. B. Compton 
and W. A. Chamen, London. 

11,623. Waxinc Paps, H. H. and F. E. Woisard, 
London. 

11,624. Fasteners, W. Ward, London. 

11,625. Bicycies, G. T. Warwick, London. 

11,626. RecuLaTInG ELEctTrIic GENERATING Pant, E. 
T. Carter, London. 

11,627. Separators, T. R. Tornerhielm, London. 

11,628. Pyeumatic Tires, W. Grimes, London. 

11,629. TreaTinc “SeparaTeD” Mik, H. Higgins, 


11,633. CaLeNDERS and IRonina Macuines, E. F. 
Clarke, London. 
11,684. Tramcars, J. Y. Johnson.—(La Société Anonyne 
des Etablissements Weyher et Richemona, France ) 
11,635. Venicies, E. Newman, London. 
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11,636. Sprrat Sprine Tire, J. P. Dingey, Piumstead. 
11,687. Mrraiic Packines, C. Herbert, London. 
11,688. Forcep DravuGcut Apparatus, W. F. Richmond 

and A 8. Douglas, London. 
a. Curtine the TeETs of GEarina, E. G. Fiegehen, 


Bedford. 
11,640. Pepats for VeLocipepes, W. J. Nock, New- 
castle-on-Tyne. 
11,641. Pneumatic Grounp for Parntino, R. H. Bent- 
ham, Ashton-on-Ribble. 
11,642. Caucks, C. E. Hayton, Glasgow. 
11,648. Cigar HoLpers, R. Pserhofer, Manchester. 
11,644. Gas Generators, H. Sutcliffe, Halifax. 
11,645. Spacina MrecuanisM for TypE-writers, O. V. 
Sigurdsson, London. 
11,646. Frre-arms, D, V. Johnstone and L. B. Taylor, 
Birmingham. 


Birmingham. 

11,648. Brakes, H. Snowman and J. G. Accles, Bir- 
mingham. 

11,649. Cigar and CicaReTre Houper, W. C. Laidler, 
Manchester. 

11,650. Means for SupportTinc Bicyoigs, G. Gould, 
Manchester. 

11,651. Wearinc AppareL, A. J. Nicholson, Man- 
ehester. 

11,652. CrrcuLatinc WaTeR in Generavors, C. J. 
Corney, Liverpool. 

11,653. Traps, J. Lawrence, Neath. 

11,654. Dismntrcratinc Susstances, A. Hubble, 

on. 

11,655. Exptostve Foa SicnaL, H. Humphreys, Bir- 
mingham. 

11,656. Founprne Macutyes, A. G. Brown.—(H. Tabor 
and B. H. Mumford, United States.) 

11,657. Bep Borroms, J. F. Dowling, Finglas, County 
Dublin. 

11,658. MANUFACTURING WaLK1InNo-sTICks, H. E. Fawcus, 
Swaffham, Norfolk. 

11,659. TREATMENT of Staqas, &c., W. Blackmore, Swan- 
sea. 

11,680. ‘‘ Jooatina” ANGLE Tee Bars, H. W. Smith, 
G 


z ‘ow. 
11,661. Pneumatic Tires of VeEnIcLEs, T. Lees, 
Glasgow. 
11,662. CLocks, J. C. Dobbie, Glasgow. 
11,663. Cycte Lock and Spanner, W. J. Barnes, 
Southampton. 
11,664. Luecace Containers for Cycxes, E. Philipps, 


11,665. INCANDESCENT Gas Cuiuneys, W. E. Hunnex, 


on. 

11,666. Pneumatic Inkino Ro.iers, J. Stevenson, 
Glasgow. 

11.667. Drivine Cuarns for Cycies, &c., J. H. Keeble, 
Birmingham. 

11,668. Construction of P1ano Resonator, G. H. Nor- 
cliffe, London. 

11,669. Hotpine Cyc es, J. F. Sargeant and F. Long- 
hurst, London. 

11,670. Lamps, J. N. Luxon, Hamilton, Canada. 

11,671. DemonstratTine SvuBsecTIvE CoLours, 8. Bid- 
well, London. 

11,672. Cuttivators, J. M. Robinson, London. 

11,673. Wrnpow Sash Fasteners, J. W. Cole, London. 

11,674. Borriina, A. J. Boult.—(J. Henes and F. C. 
Keller, United States.) 

11,675. Mati-Boxes, G. A. Colton, London. 

11,676. Covers for Ourpoor Sats, A. Porter, London. 

11,677. Cycte Lamps, P. M. Justice.—(4. G. Spalding 
and Brothers, Unitea States.) 

11,678. Preventine the Reritiinc of Borries, G. 
Giordano, London. 

11,679. Construction of Steam Borzers, B. J. Hall, 


ondon. 
11,680. Drivinc Cycies, M. van Look, Cologne-on-the- 
ine. 
11,681. ComprnatTion of Levers, R. H. Lendrum, 
Huddersfield. 
11,682. Vatves, J. Breeden and Co., Ltd., and F. 
reeden, London. 
11,688. New ADVERTISING Toy, A. F. Bird, London. 
11,684. EvecrricaL RapiaTors, J. Chambers, london. 


11,685. TrLepHonic Conversations, E. Bidege, 
London. 

11,686. VaLve for PNeumaric Tires, G. W. Robertson, 
ndon. 


11,687. SasH Fasteners, G. W. Healey, London. 

11,688. Construction of Boats, T. C. Ramsey, 
London. 

11,689. SasH Fasteners, R. Roberts, London. 

11,690. A Pozzux, E. J. Armstrong, London. 

11,691. Marcu Box and Topacco Povucu, J. Hudson, 

London. 

11,692. CoLLapsisLe Boxes, W. H. Allworthy, London. 

11,693. Frre Escaprs, E. Carpenter, London. 

11,694. Kurnor Sree, Guarp, W. Nottingham, 
London. 

11,695. AtLoys, J. C. Mewburn.—(La Société Anonyme 
de Commentry-Fourchambault, France.) 

11,696. Gauoinc DirreRENnt 81zepD Batis, W. Woolf, 

London. 

11,697. Trawt Wincues, H. R. Chapman and E. T. 

White, London. 

11,698. Pyeumatic Tires, 8S. Pattisson, London. 

11,699. Propuctnc Lasts for Boots, J. Mason, 

London. 

11,700. Apparatus for FitTERING Liquips, E. Simone- 

ton, mdon. 

11,701. Dynamo-ELEcTRIC MacHINERY, A. Soames, 


mdon. 
11,702. Castes, T. Petersen, London. 
11,708. Heatinc Furnaces, A. Laughlin and J. Reu- 
leaux, London. 
11,704. FLurm-PREssuRE Motor Devices, F. M. Rites, 
London. 
11,705. NatLinc Macutyes for Boots, 8. M. Cutter, 


ndon. 
11,706. Means for ReoisTeRine Fares, J. F. Ohmer, 
ndon. 

11,707. LanreRNs, K. Bocklein, London. 

11,708. Cains, R. Haddan.—(W. Grasf and B. 
Orlaub, Germany.) 

11,709. Protective Devices, F. Wright, London. 
11,710. Motors, A. J. Boult.—(La fociété Anonyme 
d Automobilisme et de Cyclisme, France ) 

11,711. Pree Jormrts, O. Imray.—(J. C. Bayles, United 
States.) 

11,712. Guns, O. Imray.—(B. Trochain, France.) 
11,713. Quick-F1IRING Guns, A B. d’Odkolek, London. 
11,714. Lamp Hotper, H. C. Gover and C. F. Proctor, 
London. 

11,715. Concrete, W. J. E. Henley, H. T. Adams, and 
G. H. Soden, London. 

11,716. Cannon, J. Eastwick and I. A. Timmis, 


London. 
11,717. Brake Devices, E. J. Preston and A. B. Gill, 
mdon. 
11,718. Stoo, C. A. Wheeler, London. 
11,719. SpHycmo-manometers, L. E. Hill, H. L. Bar- 
nard, and J. J. Hicks, London. 
11,720. CycLe AtracHMENTS, A. Zintgraff, London. 
21,721. Raistn Seeper, C. 8. Cox, London. 
11,722. PerperuaL CaLenpars, J. R. Tilley, London. 
11,723. Macuines for Soakinc Borties, E. Kersten, 
London. 
11,724. Brive Evaporators, G. Williams and R. J. 
Waddell, London. 
11,725. Fisu Disnes, M. A. Hildick, London. 
11,726. Manure, J. Montgomery, London. 
11,727. Lockina Deyice for Cycies, J, Whitewood, 


ndon, 
11,730. Carn Coupttnes and Burrers, G. B. Hulme, 
Liverpool. 
11,731. WaTerproor Fasaics, L. Frankenstein and C, 
Lyst, Manchester. 
11,732. Foppea for Horses, E. Pott and G. Kraker, 
Liverpool. 
11,733. Fare Inpicators, W. J. Gruber, Liverpool. 
11,734. Newspapers, E. Messthaler, Liverpool. 
11,785, Giass CooLine Ovens, G, Tasche and F. Sporer, 
Liverpool. 
11,736. Macuines for Issuing Cuecxs, E. March, 


London. 

11,737. Spreapinc Ink on Strampina Paps, A. A. 
Whitley, London. 

11,788. Mam Markinc Macuines, H. E. Waite, 


ndon. 
11,739. INcANDESCENT GAs Mant ies, F. R. Fester, 
mdon. 

11,740. Cycies, J. A. Anderson, London. 

11,741. ELtectric Arc Lamps, E Weber, London. 

11,742. Lace Fasteners, H. H. Lake.—({Pratt Fastener 
Company, United States.) 

11,743. Doors, G. A. Brown, London. 

11,744. CARTRIDGE - FEEDING MECHANISM, H. W. Gab- 
bett-Fairfax, London. 

11,745. Water Merers, J. K. Hill, London. 

11,746. Musica INstRuMENTS, R. Lehmann, London. 

11,747. Motive Power, C. Roux and P. Bouhey, 


London. 
11,748. Batt Bgarinas, W. Dieble and W. F. Remppis, 
ndon. 
11,749. SampLe Case for TrRaveLers, W. T. Gandee, 
mdon. 
11,750. FILTERING WATER, J. Wotherspoon and J. Davie, 
n. 


ndon. 

11,751. ELastic Wueet Tires, R. D. Sanders, Lundon. 

11,752. Fasric for Watt Coverinos, C. H. M. Lyte, 
London. 
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a Box for Packina Raspits, J. Westwood, 


ndon. 

11,754. PREVENTING Siippina of Ropes, G. Crossley, 
Doncaster. 

11,755. Game, H. O. and J. O. Roberts, Gloucester. 

11,756. Hanpie-par, C. Craig and E. 8. Johnson, 
London. 

11,757. Fort Economiser, J. Pctter, Sheffield. 

PR E Boxand P. Miller, Bexley Heath, 
Ken 


11,729. Borries and Sroprers, J. R. Swift, St. Neots. 

11,760. AN Execrric Disinrector, H. Kimber, Ports- 
mouth. 

11,761. RENDERING Tires PuncruREcess, A. N. Train, 
Hull. 

11,762. Pygumatic TrRE Manuracture, T. Guthrie, 
Newcastle-on-Tyne 

11,763. Resgatine or Factno Vatves, W. and J. Rodger, 
Glasgow. 

11,764. ACETYLENE Gas Lamps, C. Smith, Glasgow. 

11,765. Paper for APPLYING Impressions, M. T, A. 
Mountford, Stoke-on-Trent. 

11,766. Corset Fastener, W. Fisher, London. 

11,767. Pipe CLeaner, N. B. Robinson, London. 

11,768. Ovens, W. Dalton, Cork 

11,769. Carrier for Parces, E. L. Martin, Kingston 





, Surrey. 

11,770. CoLtigry Lamps, W. Gay, Pontypridd, Glamor- 
gapshire. 

11,771. Screw, H. Groome and J. Wynes, Newport, 


on. 

11,772. Printina Desiens, J. R. Hastings, Entwistle, 
nesr Bolton. 

11,773. Construction of Screw Conveyors, C. H. 
Redfern, Manchester. 

11,774. WHEExs, C. H. Maleham, Sheffield. 

11,775. Markine Boarp, J. B. Mackenzie and 8. Turner, 
Bradford. 

11,776. CycLe Brakes, W. Leach and J. Soothill, 
Bradford 


‘ord. 
— Howpers for Soap, &c., W. Bendall, Birming- 
am, 

11,778. VentiLation, W. Simpson, W. L. Bodman, and 

D. H. Simpson, Manchester. 

,779. Brakes, W. Simpson, W. L. Dodman, and D. 

H. Simpson, Manchester. 

11,780. MANUFACTURE of CarpgEts, J. S. Templeton, 
Glasgow. 

11,781. Detector for Use on Ciocks, H. E. Joyce, 
Derby. 

11,782. THe Rewier, T. Pallister, Gateshead-on-Tyne. 

11,783. Packine for VaLve Rops, J. T. Hedley, New- 
castle-on-Tyne. 

11,784. Mgcuanism for Pastinc Baas, W. Carter, 


ll 


Glasgow. 
11,785. Macuingry for Makino Baas, W. Carter, 


gow. 
11,785. Pocket, G. Benck, Manchester. 
11,787. Ram Fixtures, W. B. Berrey and J. 8. War- 
burton, Liverpool. 
11,788. Vatves, H. Lindley and F. C. Carter, Man- 
chester. 
11,789. Loose Suirt Fronts, H. C. D. Scott, Man- 
chester. 
bag PianororTe Stone Insutator, E. W. Bishop, 
on 


ni ° 
11,791. CycLe Frames, W. C. Player and J. Pearson, 
Birmingham. 
11,792. MeraLLic WHEEL Rims for Cycuzs, 8. Phillips, 
irmingham. 


cf 
11,793. TouBuLaR SKELETON Hous, J. Warren, Hinckley, 
Leicestershire. 
11,794. ADJUSTABLE Bearinos for Cycues, R. J. Alpe, 
ge poe 
11,795. WaTerproor Paper Fapric, A. Scheufelen, 
Glasgow. 
11,796. ADVERTISING, M. Ireland, Horsham, Sussex. 
11,797. DeTERMINING the Various Pornts of the Com- 
pass when the Timgof Day is Known, A. A. Maurice, 


11,798. Meratiic Pyeumatic Tire, M. Quinn, Gates- 

head-on-Tyne. 

11,799. Socket for Stoneware Bort ies, T. J. Thorne, 
Bristol. 


11,800. Gatvanic Batrertgs, 8. dela Precilla, London. 
11,801. IantT1INa Device for Gas Enotes, J. Fielding, 
Gloucester. 

11,802. Backsicut Protector for SmMaLt Arms, C. I. 
Annan and P. Ramage, Glasgow. 

11,803. Fitter Presses, J. Wiltiamson, Glasgow. 
11,804. Treatina Jute, &c., for TexTiLe INDUSTRIES, 
A. H. Prinz, Glasgow. 

11,805. Recorpine Resutts of Games, T. E. Halliwell 
and W. T. Eggleston, Manchester. 

11,806. TeeTH of Harvesters and Mowers, A. Pfund, 


mdon. 
11,807. Ain CHAMBER for Pumps, G. Hughes.—{C. Steier 
and J, Koller Germany.) 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


576,619. Ore Stamp, A. M. Rouse, Denver, Colo.— 
Fued January 25th, 1896. 
Claim.—(1) In an ore stamp, the combination of a 
mortar having side flanges secured to upright posts 
and having front and rear walls, a bent splash plate 
hooked over the rear wall and held in place by a 
weight, a stamp working within the mortar and 
means for operating the same, substantially as shown 
and described. (2) In an ore stamp, the combination 





of a mortar, a stamp located within the mortar and 
having a stem, a lever 32 having a hinge connection 
31 with the stem and hinge connection 83 with the 
frame, means for lifting the stamp and means for 


sectional sleeve with which said stem has 

connection, means for clamping the deve ae 
stem, a loose-turning bearing for said sleeve and q 
head formed thereon on its lower end, a cam for 
engaging eaid head to raise the stamp, and means for 
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forcing the stamp down, consisting of springs 38, 
which have a connection with said stem, substantially 
as set foi (4) In an ore stamp, the combination of 
a spring-actuated lever and a connection between the 
lever and the stem of the stamp, consisting of a stem 
28, a plug 27, a sleeve 19 having feathers 28, and a 
bushing 24 supported by timbers 25, substantially ag 
set forth. 


676,755. TuresHina Macuine, &. G. Clymans, 
Waynesborough, Pa.—Filed February 17th, 1896. 
Claim.—In a threshing machine, the combination, 
with a series of grate-bars, of a crank shaft provided 
with cranks and journalled under the grate-bars, a 
guard board behind the said crank shaft, straw rakes, 


each having its front portion provided with a row of 


[S76.755-] 











prongs poojeatiog upwardly and forwardly at different 
angles, and having its rear portion provided with a 
row of upwardly and rearwardly-projecting teeth, the 
front ends of the said rakes being carried by the said 
cranks, and guide-bars projecting from the said straw 
rakes and slidable on the said guard board above the 
level of the crank shaft, substantially as set forth. 


576,870, StncLE on ConnecTeD HELICO-CENTRIFUGAL 
Pump, A. Maginot, Vesoul, France.—Filed January 
Bist, 1896. 

Claim.—(1) In a centrifugal, a shaft, a body R, the 
rotary pump, the casing containing the same of which 
the b ody R forms a part, the stuffing-box in said body, 
the thin walls E about the same, the chamber F about 
said wall and the water-packing chamber O about the 
shaft at the end of the stuffing-box, the e lead- 
ing to the chamber F for cooling the stuffing-box and 
the passages 8 from the chamber F to the chamber O, 











substantially as described. (2) In combination, ina 
centrifugal pump, the shaft, the rotary nave P, the 
part L thereof, a nut at the end of said part to hold the 
nave to the shaft and the aspiring-casing A, having 
the inwardly -extending hub M, with its edge m 
adjacent to the outer edge of the nut to direct the 
water past the same without obstruction, the said 
shaft extending beyond the mand bearing in 
the inwardly - extending hub M, substantially as 
described. 


576,896. Opszct Grass, P. Rudolph, Jena, Germany. 
—Filed July 6th, 1896. 

Claim.—In a chromatically and spherically corrected 
lens system in which all the ts are ted 


[ 5 76,896] 








together, a hyperchromatic negative compound lens 
consisting of a flint-glass dispersing lens and a collect- 
ing lens made of glass having about the same refractive 
but a less dispersive power than the glass of the dis- 











mdon. 
11,€30. Grinpinc Acents, C. C. Schirm and O. Lessing, 
London, 


London. 





forcing the stamp down consisting of a head pivoted 
to the lever 32, an adjustable hea pele 


39 and springs 38, 


persing-lens, 
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ALUMINIUM: ITS PRESENT AND FUTURE, 
No, IV. 

As it is the ordinary custom in preparing the industrial 
metals to extract them from their ores in an impure form 
and then to subject them to further treatment until they 
are sufficiently pure to be advantageously employed, it 
may be imagined that a similar method of procedure 
must be equally well adapted for use in the case of 
aluminium. The process of gradual refining, however, 
depends on the circumstance that the objectionable im- 
purities which accompany most metals when first reduced 
are more ready to become oxidised or to enter into com- 
bination with suitable fluxes than the metals themselves ; 
so that if in their crude condition they are melted in the 
presence of air or under appropriate substances, the 
greater aie of the foreign ingredients may be readily 

noved. 
~ the present state of knowledge, aluminium does not 
appear to be amenable to any chemical treatment of this 
character, for attempts to purify it in the manner indi- 
cated usually end in part of the metal being converted 
into slag, while the impurities, instead of being thrown 
out, are simply concentrated in the remainder. Broadly 
speaking, it may be said that aluminium must be accepted 
for better or worse in the condition in which it emerges 
from the electrolytic cell; because although there are one 
or two minor exceptions to the rule, they are not im- 
portant enough to warrant any correction of the general 
principle laid down in the first part of this article that the 
constituents of the bath must be so selected that the 
deposited metal shall be free from contamination by 
any bodies which can injuriously affect its physical and 
chemical properties. 

Le Verrier has stated—and in a more recent paper, 
Moissan seems to endorse the statement—that by simple 
iusion under an alkali fluoride, the amount of silicon in 
commercial aluminium may be considerably reduced, 
quoting as an instance one specimen of the metal which 
originally contained 0°8 per cent. of silicon, and which 
after treatment only retained 057 per cent. Iron and 
copper may be removed to a certain extent by liquation, 
and zine by volatilisation or distillation. Tin can be got 
rid of by melting the aluminium with lead, as the two 
impurities unite and sink to the bottom ; but after being 
treated in this way the metal retains some lead, and, 
according to Richards, the ordinary process of cupellation 
is inoperative. The plan of melting aluminium with nitre, 
or adding this salt to the molten metal in order to remove 
oxide, originated with Deville in the earliest days of the 
industry ; and it is employed, especially in America, at 
the present time ; but the operation should not be carried 
out in a siliceous crucible, but rather in one of graphite 
orcast iron. It is not advisable to use any flux when 
melting the metal ; and every care should be taken not to 
raise the temperature higher than absolutely necessary, 
partly to avoid the danger of oxidation, and also because 
aluminium has a strong tendency to occlude gas, which 
naturally results in the production of blowholes. Coehn 
has recommended the use of a minute amount of sodium 
to remove the oxygen; but it is obvious that, unless 
extreme care be exercised, this remedy will be very apt to 
prove worse than the disease. 

In the course of a paper published in the Journal of 
the I'ranklin Institute last year, Dr. Richards refers in 
very hopeful terms to the possibility of devising an 
electrolytic process for the refining of crude aluminium ; 
remarking that as the latter can be produced direct from 
the ores at nearly 5d. per Ib. less than the pure metal, 
there should be a sufficiently large margin of profit to 
enable the suggestion to be carried out commercially. It 
is difficult to estimate the value of this proposition, for 
no details have been published about the results of 
experiments in this particular direction, even assuming 
that such experiments have ever been instituted. The 
matter ought certainly to be investigated, for although 
the manufacturers of aluminium and of articles made 
therefrom all claim to be so busy that they are hardly 
able to keep pace with their orders, this happy state of 
affairs cannot last for ever, and sooner or later the 
ability to reduce the price of the metal by another penny 
or so may be like the possession of the thirteenth trump 
to the card player. 

The idea thrown out by Dr. Richards must not be 
confused with the parallel operation of plating with 
aluminium or depositing it by the aid of an aluminium 
anode from an aqueous solution—a process which, how- 
ever theoretically possible, is in practice utterly useless. 
His plan is for a fused bath, and demands the selection 
or discovery of some compound of aluminium which 
shall fuse without volatilising below the melting point of 
the metal itself, and which when melted shall be a good 
conductor of electricity. The cathode would be a sheet 
of pure aluminium, and the anodes rods of the crude 
metal obtained by a previous reduction from the natural 
and impure ores. For chemical reasons there would 
probably be a number of difficulties to be overcome 
before the process could be made successful, but with the 
possibility of saving 5d. per lb. the importance of study- 
ing it need scarcely be insisted on. 

It is on turning to the consideration of aluminium as 
an alloy-producer that the great industrial importance of 
the metal becomes apparent; but it is impossible at the 
present date to treat the matter in a systematic way, for 
knowledge on the subject of aluminium alloys is still in 
& chaotic state, and although a large number of valuable 
mixtures have already been prepared, if one may judge 
from the nature of the other ingredients employed, they 
seem to have been come across in a somewhat haphazard 

manner, and there is every probability that in the future 
many substances will be discovered which will put the 
existing alloys completely in the shade. This is not to 
be wondered at. Perusal of Prof. Roberts-Austen’s recent 
work on alloys composed of metals whose every property 
might well be expected to have been thoroughly under- 
stood for generations only shows how little is yet known 
as to the actual nature of these mixtures; and if this be 


true, how much more strongly must the remark apply to 
alloys of the comparatively new metal aluminium. 

Although for some mysterious reason Deville stated in 
his book on aluminium that it would not alloy with mer- 
cury, antimony and—to a lesser extent—lead, are the 
only metals with which it does not readily unite; while 
with the majority, excepting bismuth, cadmium, and anti- 
mony—according to Wright—it is permanently miscible 
in nearly all proportions. It is important to notice that 
the alloys that have hitherto been found to possess useful 
properties naturally fall into two classes: the first, which 
for simplicity may be referred to as the “ light” alloys, 
containing more than 85 per cent. or 90 per cent. of 
aluminium ; and the second, or“ heavy ” alloys, contain- 
ing less than 10 per cent. or 15 per cent. This is a most 
fortunate circumstance, for when it is coupled with the 
facts that the specific gravity—and probably colour—of 
an alloy is due to the proportions by volume and not 
weight of the ingredients entering into its composition, 
and that the addition of a very small quantity either of 
aluminium to a suitable metal, or vice versd, notably 
increases the strength of the original substance, it will be 
seen that on the one hand a great variety of alloys may 
be produced which, while retaining almost intact the 
colour, lightness,* and non-corrodibility of pure alumi- 
nium, yet are far harder, tougher, and better adapted 
generally for industrial employment; and, on the other 
hand, heavy alloys can be manufactured similarly stronger 
than the chief constituent, and in certain cases possessed of 
a better or distinct colour. As an instance of the different 
rapidity in change of colour at the two ends of the scale, 
it is mentioned by Richards that on adding copper to 
aluminium the alloy remains white until the former metal 
reaches 82 per cent. by weight—a point not far removed 
from that of equal volumes. 

For the production of the alloys three processes are 
available: the introduction of a bar of aluminium into a 
bath of the other ingredient maintained in a state of 
fusion; the addition to molten aluminium of a mixture 
of aluminium filings and the oxide of the other metal 
(Moissan) ; and the reduction of the chloride or sulphide 
of the second constituent by means of aluminium 
itself (Combes). The second is mainly suited to the pro- 
duction of the light alloys, and more especially those of 
a very high melting point, as the great heat evolved in 
the reaction assists materially in bringing them to a state 
of fusion. The third is said to be better in some respects 
because the by-product, aluminium chloride or sulphide, 
rises more quickly than the corresponding oxide produced 
in Moissan’s process. In all cases the alloy should be 
melted again, or even several times, as it is difficult to 
obtain it of uniform composition at the first operation. 

Taking the light class first, more or less useful binary 
alloys have been produced with bismuth, cadmium, 
chromium, cobalt, copper, magnesium, manganese, molyb- 
denum, nickel, silver, tin, tungsten, vanadium, and zinc ; 
all of which yield mixtures sensibly harder than the pure 
metal; but regarded merely as hardeners, the most suitable 
substances to employ are chromium, manganese, and nickel. 
The latter added in amounts not exceeding 5 or 10 per cent. 
produces some of the best binary alloys where toughness, 
strength, and good casting qualities are required; but 
they do not resist corrosion so well as others. The 
employment of manganese up to 5 per cent. has been 
patented by Cowles, and it is suggested that the metal 
should be introduced in the form of a rich ferro-manganege 
for castings, or else by adding some of its black oxide to the 
electrolytic bath as the aluminium is being reduced to 
the metallic state. Three or four per cent. of chromium 
makes the metal harder and reduces its malleability, but 
the alloys are said to retain their hardness better than 
almost any others. Cobalt also appears to act chiefly as 
a hardener, an alloy being now on the market containing 
96 per cent. of aluminium and 4 per cent. of cobalt, with a 
tensile strength of 16 tons per square inch, which is 
claimed to be the only material of its class that can be 
easily welded or brazed. In the early days an alloy with 
9 per cent. of tin was recommended on the score of 
cheapness, permanence, and ease of soldering; but later 
tests by Moissan and Riche go to prove that these mix- 
tures are attacked slightly by water, their stability de- 
creasing as the amount of the heavy metal rises, whence 
it follows that tin solders for aluminium must be rejected. 
Copper improves the casting qualities of aluminium, and 
does not impair its malleability if the proportion is kept 
below 10 per cent., an alloy containing 6 per cent. of 
copper rolling well, and being regularly made in the French 
works, with a tensile strength of 16 to 24 tons per square 
inch, hard rolled; but the anti-corrosive properties of 
pure aluminium are somewhat lessened by the addition. 

Among the “light” ternary alloys may be mentioned 
one with 5 per cent. of copper and 15 per cent. of 
zinc, and another with 3 per cent. of copper and 27 per 
cent. of zinc, both of which, according to Richards, have 
been used very successfully in castings when great 
rigidity was desired. 98 per cent. of aluminium with 
1 per cent. each of tungsten and nickel forms the proprie- 
tory alloy ‘‘romanium,” and with 1 per cent. each of 
tungsten and copper ‘‘ wolframinium,” both of which can 
be forged, rolled, drawn, stamped; &c., hot or cold, and 
have tensile strengths of 10 to 13 tons when cast, and 20 
to 22 tons when drawn, with elongations of 3 per cent. to 
5 per cent. hard, and 12 per cent. to 20 per cent. when 
properly annealed. The latter is specially recommended 
for its non-tarnishing properties, and its power of retain- 
ing a high polish. Alloys containing copper plus tin and 
and also antimony plus tungsten have been suggested, 
but details are not to hand respecting their characteristics, 
whilst of the quaternary mixtures, one composed of 
copper, tin, and zinc has been tried, and another con- 
taining copper, manganese, and nickel, is said to be parti- 
cularly hard. 

In the case of the “heavy” alloys, the maximum 
amount of aluminium permissible—except with copper or 





* Such alloys seldom if ever have a specific gravity exceeding 8, and 
yet possess tensile strengths up to 16 tons or £0 tons per equare inch 





when cast! 








tin—is about 5 per cent. Aluminium bronze-is too well 
known to require any description, but it may be remarked 
that there is an er tendency to limit the term 
to the 10 per cent. alloy, whereas others containing 
2 per cent., 5 per cent., and 74 per cent. of aluminium 
are equally worthy of attention when extreme strength 
is not necessary. Aluminium added to tin in small 
proportions hardens the metal and causes it to be less 
acted on by acids, while malleable alloys may be prepared 
with as much as 20 per cent. of aluminium, but like the 
corresponding light mixtures, they are not to be depended 
on, as they are apt to disintegrate after a time. Practi- 
cally, the only otherheavy binary alloy is ferro-aluminium ; 
a material that, however, is used simply for metallurgical 
purposes, as has been mentioned before. The most im- 
— of the ternary heavy alloys are the aluminium 

rasses, Which are ‘‘ about as much superior to ordinary 
brass as aluminium bronze is to ordinary bronze.” They 
usually consist of 1 to 12 per cent. of Al, 56 to 75 per cent. of 
Cu, and 23 to 43 per cent. of Zn; and their tensile 
strength ranges from 14 to 43 tons per square inch with 
an elongation of 1 to 50 per cent.; whereas common brass 
seldom has a tensile strength above 14 tons. They can 
be manufactured either by introducing aluminium into 
meltcd brass, by adding zinc to aluminium bronze, or 
preferably perhaps by the use of a 5 or 10 per cent. alloy 
of aluminium and zinc called “ aluminised zinc” prepared 
beforehand; but in contradistinction to the corresponding 
bronzes, they should not be remelted, lest they lose zinc 
by volatilisation, and so change in composition. Even 
amounts of aluminium smaller than those given above— 
2lb. to 5 lb. per ton—may be put into common brass with 
advantage, causing the alloy to flow freely, and producing 
sounder and better castings. If the zinc used in the pre- 
paration of the brass itself contained lead, the employ- 
ment of aluminium is apt to cause the latter to “‘ sweat 
out,” and thus darken and spoil the colour of the metal ; 
but as the presence of the aluminium enables half as many 
more small patterns to be cast from one gate at the same 
time, it is more economical to choose a good quality zinc 
in the first instance. The strength of the alloys rises as 
the proportion of aluminium increases, and their hardness 
with additions of zinc; they are very ductile, and all 
resist corrosion to a remarkable extent, but the presence 
of iron or silicon should be avoided as far as possible. 
Like the aluminium bronzes, they also harden consider- 
ably when worked cold, but they can be annealed by 
heating to redness and then plunging in water; while 
they are all capable of being forged at a red heat. The 
following figures relating to an alloy containing 63°3 per 
cent. of Cu, 33°3 per cent. of Zn, and 3°4 per cent. of Al 
are given by Richards :—Tensile strength, 31 to 37 tons ; 
elastic limit, 25 to 29 tons ; and elongation—in 22in.—of 
1:6 to 2°5 per cent. 

The remaining alloys consist roughly of aluminium 
bronze or brass, with additions of manganese, nickel, 
tin, iron, cobalt, &c., others being essentially German 
silver, with small additions of aluminium, and some of 
these are very strong, but they have scarcely attained 
sufficient importance yet to warrant special notice. 

To deal fully with the present and future uses of 
aluminium and its alloys would demand the presentation 
of a lengthy treatise, and would be simply a work of 
supererogation, for to every metal consumer who reads 
between the lines of the preceding paragraphs instances 
for the advantageous employment of the metal must be 
apparent on every hand. The expression, “ culinary 
apparatus,” taken in its widest sense, will probably be 
found to cover the largest outlet for commercially pure 
aluminium, at least until the price of the metal shall 
have fallen considerably below its present figure. In the 
ordinary kitchen it is without a rival, for cast iron is 
brittle, and when enamelled its coating chips off, copper 
is poisonous unless periodically re-tinned, earthenware is 
fragile (and also occasionally poisonous), and “tin” 
wears out rapidly; whereas aluminium is free from ail 
these defects, and by reason of its great thermal con- 
ductivity and high specific heat vessels made thereof 
warm up over the fire quickly and uniformly, so that the 
food is cooked more equally all through, without being 
scorched or burnt in the process. The reduction of 
weight is, especially in large houses, a matter of some 
advantage ; but, on considering the peripatetic kitchen 
or canteen of the traveller, and more particularly that of 
the soldier, it will be seen that the importance of this 
property cannot be over-estimated. Provided he possesses 
the requisite apparatus for holding and cooking his food 
and drink, every additional ounce the soldier has to carry 
on his back or in his baggage wagons is not merely an 
encumbrance, but entails a reduction in his stock of 
cartridges and a diminution in his fighting power. The 
retention of military canteens made of copper, therefore, 
at this period of the world’s history is an anachronism, 
inasmuch as in the next great war, other things being 
equal, that army will conquer which is able to move with 
the greater rapidity, carrying with it at the same time 
a sufficient store of ammunition to cope with all 
emergencies. ye : 

Another sphere of usefulness for pure aluminium which 
will soon become of considerable importance is in 
“lithography.” The Solenhofen stone is expensive and 
heavy, and can naturally be used only on special printing 
machines working at a relatively slow speed. The 
practice of the art, therefore, absorbs much capital for 
plant and stones, and also requires much space for the 
storage and preparation of the latter. It is now found 
that thin plates of aluminium answer perfectly well; the 
design can be transferred to them in the usual manner, 
and moreover, they can be bent, inserted in a rotary 
press, and printed from at the same time and at the same 
rate as ordinary letterpress. at 

There are many other instances where pure aluminium 
may be safely employed; but it should be noted that in 
the majority of cases the use of one of the previously- 
mentioned light alloys is distinctly preferable. Experi- 
ments were tried by several trades with the pure metal 





or one of the inferior alloys current a few years ago with 
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most unsatisfactory results; and the consequence is that metallurgists whereby copper shall be recognised—so far 


many metal workers have given aluminium up in disgust, | 


as possible—as the sole property of the electrician, and 


and there is great difficulty in getting them to realise that | platinum of the chemist, just as the doctors are be- 
| ginning to look on bismuth as belonging solely to their 


in the short time which has elapsed since the tests were 
carried out so much progress has been made in the 
industry that the whole matter is worthy of fresh in- 
vestigation. The mere fact that cycles and fire-ex- 
tinguishing appliances are now being efficiently constructed 
of the light aluminium alloys ought to prove to these 
over-conservative mechanics that there is no trouble in 
selecting a material suitable both as regards strength and 
permanence for the manufacture of optical and similar 
apparatus. 


limited by the price of their chief ingredient. Except 
for purposes where the other properties of aluminium, 
e.g., absence of toxicity, resistance to chemical liquids, &c., 
render them distinctly preferable, they can only be econo- 
mically employed to-day if the reduction in weight can 
compensate for the greater expense. Such cases, never- 
theless, are frequent enough. In all those moving parts 
of machinery which are not subjected to extreme strains 
they may be profitably used ; in the metal work of railway 


| dyspeptic patients. 


This must not be construed as special 


| pleading in favour of aluminium; indispensable as both 
| platinum and copper undoubtedly are in their own proper 
sphere, the former is no more an ideal materia] for the 
| construction of corsets than the latter—with its poisonous 
| properties—for culinary apparatus; and if the great 
| British Public can bé@& persuaded to accept aluminium 
| cooking utensils with their concomitant advantages of 
| lightness, harmlessness, ease of cleaning, &c., and the 
The field for the light alloys of aluminium, then, is simply | manufacturing chemist to adopt it in some of those 
numerous cases where the employment of copper entails 
a poisonous or discoloured product, not only will the 
maker of aluminium be rendered more happy, but the 
| electrician will be the better able to spread the use of 
electricity in directions which shall add to the general 
| comfort, and by diminishing the number of horses and 
gas-burners improve the hygienic conditions of life in 
large towns and cities. 


and road carriages, lift cars, cycle parts, above-water | 


fittings, and even plating of yachts, and for the entire | 
construction of such boats as are only occasionally in the | 
sea. The facility with which the alloys may be cast, even | 


in complicated moulds, makes them specially suitable for 


the bed-plates of launch engines, ship dynamos, or com- | 


bined engines and dynamos, and similar work. Ina word, 
wherever heavy weights have to be moved about, the 
advantage of a metal whose low specific gravity allows 
this unprofitable matter to be reduced to one-half, and 
often less of its present amount, must be instantly 
apparent to the meanest intelligence. 

Suggestions are now and then to be found in print to 
the effect that the advent of aluminium will oust several 


sent industrial occupations; and the writers frequently | 
turn their sentences in such a manner as to hint that | 


this would be a great calamity to all concerned. Like 
many other statements of a similar character it expresses 
but half the truth. ‘The Philosopher’s Stone” and 


“‘ The Elixir of Life” have yet to be discovered, and not | 


otherwise is it with the production of a metal which shall 
be universally applicable. Hitherto various metals have 
been employed, in default of a better substance, for the 
construction of articles to which they are not really 
suited, and if the utilisation of aluminium puts a stop to 
this practice, it will only tend to the general benefit. To 
give an example: From the electrician’s point of view 
the introduction of a new metal, with the properties pos- 
sessed by aluminium, may truly be said to ‘fulfil a long- 
felt want;” for as the number of electrical installations 
for power and light constantly increases, there is such a 
rapidly-growing demand for copper, that it would seem 
as if a famine must ultimately arise, due not only to 
financial, but to geological causes. With such a cata- 
strophe looming in the future, the thoughtful electrician 
must regard the domestic copper saucepan and the 
boiling-pan of the chemical manufacturer with feelings 
akin to those excited.in the breast of the chemist when 
he reads the advertisements of a certain article of femi- 
nine raiment said to be made of his own favourite metal, 
platinum. 

Objectionable as most monopolies are, the time is 
approaching when more economy must be shown in the 
consumption of the stores of terrestrial wealth; and it is 
submitted that some agreement ought to be made among 











GERMAN RAILWAY WORKING, 1895-96. 


A LATELY-PUBLISHED return of the statistics of German 
railways, issued by the Imperial Railway Department, con- 
| tains the results of the working for the financial year ending 


| April Ist, 1896, and the states of the lines and plant at the 
| latter date, with some comparisons of the results with these 
| of the year 1885-86, from which the following figures have 


| been derived. 
Length of lines.—The length of full gauge—4ft. 8}in.—lines 


| open on April 1st, 1897, was 28,107 miles, being an increase 
in the decennial period of 4962 miles, or 21°4 per cent., the 

| ownership being divided in the following proportion :— 

of the other metals—especially copper—from their pre- | 


| 


Lines owned and worked by the State .. 
| Private lines ae 


| Private lines worked by owners 
| showing a diminution in the proportion of private lines from 


Loco- 


1895-93 16,107 
1885-86 12,450 





Inc... 3,657 
P.c... 29°4 








motives. 


Passenger Ratan! 


coaches. 
31,423 with 71,469 
22,735 with 50,680 





8,688 
88°2 


2,538 


1896. 
mi'es, miles, 
20,255 .. .. 25,819 

23 65 

1,882 


| about 14 to 74 per cent. of the total length in ten years. 
According to the different States the distribution was as 


follows :— 

miles. 
Prussian State lines 16,935 
Bavarian 3,271 
Saxon ’ «b 1,525 
Wurtemberg , rk we oe eee ee ee: 
Imperial Government lines (Alsace-Lorraine, &c) .. .. 973 
rece peg, CO a ee ae Ga 914 
Mecklenburg and Schwerin State lines.. .. Shas 585 
Hessische Ludwigs Bahn, private companies’ lines... .. 430 
Bavarian Palatinate lines ae) ae 423 


Stations.—The total number of stations has increased in 
ten years from 6155 to 8564, or 39-1 
higher proportion than the increased length of lines. This is 
due to the large number of stopping places introduced between 
former stations on the older lines, the mean distance between 
the stations having decreased from 3°76 miles to 3°27 miles. 


Rolling stock :— 


per cent., or in much 


Baggage and 
‘oods wagons. Axles, 
- 830,461 with 672,210 


250,313 with 510,560 
80,098 
82 





In addition to the above there were 2020, as against 1414, 
carriages running in the postal service, the larger part of 
which were the property of the Post-office authorities, The 





Seni 
ee — 


total cost of the rolling stock up to April, 1896, was £96 368 560. 
or 28°5 per cent. above that of 1886, or nearly one-sixth of 
the total outlay on the construction and equipment of th 
lines, ths distribution being: — . 


To April, 1896. To April, 189g, 
Locomotives and tenders 34,238,500 29,427,500 
Passenger coaches ,, 14,126,000 .. .. 8,732,000 
Goods wagons .. 48,004,000 £6, 827,500 


While the average cost per locomotive has fallen in ten Years 
from £2363 133. to £2125 14s., and that of a baggage or goods 
wagon from £147 13s. to £145 6s., that of the passenger 
coaches, owing to their greater sizo, weight, and better equip. 
ment, has increased from £384 2s. to £449 11s. each. 
Passenger traffic.—The comparative results were upon the 
average length of lines working in the different years :— 





Miles working. Receipts. 
1895.96 ak 0s: pee cos £ 21,053,500 
1885-86 2. s oc o- -23,708 £13,651,0 0 
Tocrease .. .. oc «- 4,600 £7,492 *00 
| eee > ee 53°7 


The raturn per mile increased by 27-4 per cent., or from 
£602 16s. to £767 15s., but the receipts per 1000 axle mileg 
run by the passonger coaches and baggag3 wagons diminished 
from £9 53. to £3 17s., a result apparently due to the greater 
length of lines working in the second period, whose traffic 
is as yet but imperfectly developed. 

Nearly the whole of the increased receipts—£7,070 000 out 
of £7,400,000—are due to passenger fares. Those for baggage 
and goods were larger by £176,000, or 39°3, and for misce]. 
laneous services by £105,000. The latter figure, representing 
an increase of 656 per cent., is mainly caused by the closing 
of the station platforms to non-passengers, except by pay. 
ment, a practice which is now very generally adopted on the 
German railways. 

According to classes, the increased receipts were:—In th: 
first class, £208,000, or 31 per cent.; in the second, £1,24 4,000, 
or 33°2 per cent.; in the third, £3,295,500, or 50°3 per cent,; 
and the fourth, £2,032,500, or 105°3 per cent. The very large 
proportional increase in the latter class is due partly to 
increases in the number of trains in which such coaches are 
provided, and also in part to improvement in the a:commo. 
dation, as they are now “for the most part provided with 
seats.” 

With an increase in the population from 46,860,000 to 
51,970,000, the number of railway journeys per annum for 
each inhabitant has increased from six to eleven, but the 
average distance travelled has diminished from 18 to 149 
miles, a result due to the large proportional increase in short 
journeys in and around the larger towns. 

The proportion of seats occupied by passengers in the trains 
running has diminished in the two higher classes, namely, 
in the first-class from 9°56 to 8°92 per cent, and in the 
second from 20°61 to 19°55; in the third it is nearlystationary, 
26°53 against 25-06 per cent., while in the fourth it has risen 
from 30°09 to 39°15 per cent. 

Goods traffic.—This, like the passenger traffic, shows a 
considerable increase, the receipts having been :— 


1885-86 .. £33,500,/00 Per mile .. £1453 6s. 
1895-96 .. #£50,556,500 Permile .. .. £1815 2s. 
Increase. . 50 9 per cent. 24°9 per cent. 


Capital.—The total establishment cost of the standard 
gauge German railways, including actual cost of construction, 
interest paid during construction, losses on exchange, initial 
endowment of reserve and renewal funds, &c., was, up to— 

Apri!, 1896 £559,727,500 or per mile 
»» 1886 £472,961,500 2 
18°36 per cent. increase 


£19,890 18s, 
£20,435 18s. 

2°67 per cent. decrease. 
The decline in mileage cost is accounted for by the circum- 
stance that most of the late additions have been secondary 
lines that have been cheaply built. The decennial increase 
in capital divided by the new mileage gives £17,486 as the 
apparent cost per mile of the new lines built during that 
period, 

Receipts and expenses.—The total receipts, exclusive of 
rentals, in 1895-96 amounted to £79,774,000, or an increase 
of 50°4 per cent. upon those of 1885-6, with an increased 
mileage of 208 per cent. only. The working cost, excluding 
rentals and outlay upon improvements, widenings, &c., was 
£41,863,500, or 49°33 per cent. Divided over the mileage the 
working cost per mile has increased from £1214 2s. to £1507 6s., 
or 24°15 per cent. 

Surplus.—The gross excess of receipts over expenditure 
was in 1895-96 £32,910,500, and in 1885-86 £21,691,500, 
showing an increase of 51°72 per cent. When the amount 
payable for rent is deducted, the ratio of the surplus to the 
gross receipts is 44-01 per cent , or only very slightly different 
from that of ten years before, which was 43-62 per cent. 
Comparing the gross surplus with the total capital previously 
given, the return appears to be 5°88 per cent, 

Staff.—The average number of persons employed in 1895-96, 
including officials, labourers, apprentices, and women, was 
431,816, so that one in every 120 inhabitants was in the 
railway service, an increase in ten years of 98,377, or 29°5 per 
cent., for an increased mileage of 21°4 per cent. The salaries 
and wages amounted to £21,790,000, against £18,015,000, or 
48'7 per cent. more. The average annual payment per head 
has increased from £54 to £62. 

Accidents.—Of the total number of 2891 accidents in 
1895-96, 447 were due to derailment, 261 to collision, and 
2831 to other causes. There were 725 persons killed, and 
1780 injured, including 314 passengers, of whom 60 were 
killed and 254 injured, or 0°10 and 0°43 per million of pas- 
sengers carried respectively. 








AN EXTRAORDINARY QUARRY ACCIDENT.—On Thursday week a 
disastrous accident happened at Craiglea Slate Quarry, belonging 
to the Eirl of Mansfield, and situated near the village of Harriet- 
field, about fifteen miles north-west from Perth. The quarry has 
been wrought for 150 years, and as it now stands it forms a large 
amphitheatre. On Thursday morning the men began work at the 
usual hour, seven o’clock. There were in all seventy men employed, 
under the management of Mr. Angus White, Near the quarry is 
a tunnel, 250 yards in length, through which the slates are carried 
on bogies to the Janding stage at the other end, About half-past 
nine a blast was fired, which removed a stone weighing 14 tons. 
While the shot was being fired fourteen men took shelter in the 
tunnel, which is forty yards away from where the blast operations 
were being carried on, As soon as the charge was fired a huge 
stone was shot into the mouth of the tunnel, and so great was the 
propelling force that it rebounded from the ground on to the sides 





pr . e tunnel, killing two men instantaneously and injuring eight 
others, 
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CIRCUM-ETNA RAILWAY—GIARRE STATION 
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THE CIRCUM-ETNA RAILWAY. 36 per 1000, and curves of 300ft. radius. The engines, 

nae a working drawing of one of which we gave as a supplement 

Tu1s railway, now completed, commences at the port of | last week, were built by Messrs. Hawthorn, Leslie, and Co., 
Riposto, and finishes at that of Catania, measuring in all 724 | of Newcastle-upon-Tyne, and Ernesto Breda, and Co., of 
miles, certain sections of which were opened to goods and | Milan. They are of the six-coupled outside-cylinder tank 


passenger traffic on February 2nd, June 2nd, July Ist, and ' engine class, having driving wheels without flanges, 3ft. Gin. 
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SECTION OF BRIDGE ACROSS THE VALLONAZZO 





in diameter and 10ft. rigid 
base, weighing in working trim 
28 tons 10 cwt. They can haul 
on the level 1000 tons, and 
75 tons on gradients of 36 per 
1000. The average consump- 
tion of the patent fuel used, 
called ‘ Atlantic,” is about 
15 Ib. per kilometre. 

The rolling stock comprises 
at present twelve of these 
locomotives, and 164 wagons 
and carriages, all fitted with 
powerful hand and Westing- 
house brakes. The wagons 
and carriages were built by 
Grondona and Co., of Milan, 
and by the Societa Nazionale, 
of Savigliano, 

The country which the line 
traverses round Mount Etna 
is without doubt the most pic- 
turesque in the island, rising 
to 300ft. above sea level, in the 
midst of thickly populated and 
thriving agricultural towns 
and villages. 

Catania, the chief town of 
the province, is situated at the 
foot of Mount Etna. It hasa 
very extensive and perfectly 


“safe harbour, in which the 





largest vessels find shelter, and 


September 30th, 1895, between Giarre and Catania 68 miles | accommodation for carrying out their trade, and the port is 


in all, leaving for completion a few miles at Giarre and the | well known as one of the principal mercantile towns on the 
Catania end of the railway, which have since been finished. Mediterranean. The number of inhabitants is about 120,000. 
The gauge is 3ft. ljin., with 55 Ib. rails, and gradient | The town is situated at the foot of Mount Etna, and is 
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SECTION OFZBRIDGE} {ACROSS THE MACCHIA 
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somewhat in the form of a | 
hexagon. The principal streets, 
running from north to south 
and from east to west, are | 
nearly all perfectly straight, | 
and well paved with lava | 
blocks from Etna. | 
Mount Etna rises to a height | 
of 11,000ft. above sea level, 
and has a circumference round 
its base of about 125 miles. | 
50-50 


T° 


| 
| Between Catania and Aderno the railway passes through a 
| country rich in olive oil, almonds, figs, lemons, and oranges, 
| whilst on the second section, Aderno-Bronte, the chief pro- 
| duction is grain, with the articles named, and between Bronte 
| and Maletta timber is added. This also continues on the 
| fourth section, Maletta-Randazza, whilst on the fifth section, 
| Randazze-Giarre-Riposto, wine and fruit again predominate. 
| At Maletta the line passes for upwards of a mile and a-half 
through the estates of Lord Bridport, Duca di Bronte, the 
| property being inherited from Lord Nelson, to whom it was 
| presented by the King of Sicily. There are in all twenty-six 
stations, and the line rises gradually from a level of about 
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Fig. 1- SECTION OF RAIL 
150ft. at the harbour of Catania to about 1000ft. in the middle 
at Maletta. Hence there is again a gradual incline to the 
sea level at Riposto, the terminus at one end. The inhabi- 
tants of the towns and villages through which the railway 
runs number about 3,000,000. The steel rails—see Fig. 1—of 
the line were supplied by the Cockerill and Angrée Soci¢tés, of 

3elgium, but the fish-plates, sole plates—see Fig. 2—-bolts, 
spikes, switches, turntables, and weigh-bridges by Milan firms. 












































Fig. 2—RAIL AND FISH-PLATES 


The boilers of the engines hold four and a-half litres of water, 
and the pressure is eleven atmospheres. The Circum-Etna 
Railway forms part of the 350 miles of railway voted in 
1884-85 by the Italian Chamber. The survey of the line 
was made and it was constructed and equipped by Mr. John 
Trewhella, an English railway contractor, of Catania, the 
entrepreneurs being the Societa 4 Siciliana di Lavori Publica, 
of that city, of which Mr. Edward Thrupp, also an English- 
man, and to whom we are indebted for the illustrations and 
descriptions, is chairman, 
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THE AMALGAMATED SOCIETY OF ENGINEERS. 





Mr. Grorce N. Barnes, the general secretary of the 
Amalgamated Society of Engineers, in his introduction to 
the forty-sixth snnual report of the Society, which has 
been issued this week to the members, deals at some length 
with the question just now, perhaps, of more serious import- 
ance than any other issue which has arisen for many years 
past between the workmen and the employers, and which 
threatens to result in a serious struggle with regard to the 
class of labour which shall be employed upon modern 
machine tools. Mz. Barnes, after referring to the gloomy 
prospects with which the past year opened, which began in 
a strike and lock-out of unprecedented dimensions, but had 
ended in a well-won peace that had added not only numbers 
and prestige, but also increased reserves to the Amalgamated 
Engineers’ Society, says that of the many stubborn battles 
which had been fought, besides the Belfast strike and Clyde 
lock-out, during the past twelve months, the chief was, per- 
haps, the strike at Hull, over the rating of a milling machine. 
This dispute raised precisely tLe question which is now at 
issue between the Federation of Engineering Employers’ 
Associations and the Amalgamated Society of Engineers, 
and the views which Mr. Barnes holds upon this question, 
as set forth to the members of his Society, will necessarily 
possess special interest at the present time. With regard to 
this Hull dispute, he says, ‘‘Our members there objected to 
the placing of a low-paid and unskilled man upon the 
machine in question, and after a strike extending over four 
months, and sustained with a splendid determination, the 
interest of the skilled engineers was established, and the 
wage paid for operating the machine raised to that current 
in the trade. The same question will doubtless have to be 
fought out elsewhere, and it is of the utmost importance that 
we should be clearheaded in regard toit. It should never 
be lost sight of that the proportion of machine to hand work 
is an increasing one, and that to lose control of the machines 
is to a large extent to lose control of the trade. Machines 
are being adapted to a wider range of work, and if skilled 
engineers are to retain a position in the trade, they must 
follow the work to the machine, or otherwise lower wages 
will be paid, and nobody will benefit except the employer, 
and perhaps (?) ultimately the purchaser. Bluntly put, such 
is our position, not only from the point of view of the engi- 
neer, but from that of the community, inasmuch as it is of 
public importance that a high standard of wages, and, there- 
fore, a high purchasing power should be maintained. The 
employer, on the other hand, claims absolute freedom to 
exercise authority in the selection and placing and paying of 
workmen, because he says he provides the machinery and plant. 
But he forgets that this freedom in the conduct generally 
of business has long since been taken away from him, and 
that he now only has liberty to conduct industrial enterprise 
in accordance with public opinion, as embodied in parlia- 
mentary enactment and the pressure of trades unionism. 
As a result of these humanising influences, hours of labour 
have been reduced, boy labour curtailed, machinery fenced, 
and workshops cleansed. In short, competition has been 
forced up to a higher plane, with immense advantage to the 
commonweal, so that the employer’s plea to do what he likes 
with his own is somewhat out of date and cannot be sustained. 
We are willing, however, to admit that in certain directions 
both employer and employed should have freedom of action. 
Our Society, for instance, has never questioned the right of 
the employer to terminate contracts, to select and discrimi- 
nate between workmen, and to pay according to merit or 
skill, but it has stipulated, and has a right to stipulate, for 
the observance of a standard or minimum wage as a basis, 
and if, as has been stated by the Employers’ Council, the 
introduction of machinery has simplified production and 
widened the difference, as between the skill of the machine 
and the hand operative, then the wage of the handicraftsman 
should be proportionately increased. The introduction of 
machinery increases, as well as simplifies, production, and 
here, surely, is sufficient gain for the employer and the pur- 
- chaser, without trenching upon the wage of the worker, whose 
needs remain the same, whether tending a machine or using 
his tools by hand. Upon this ground we base our claim, but, 
convinced as we are that this, like most other questions, must 
ultimately be settled in accord with the common interest, 
and believing as we do in the wisdom contained in the utter- 
ance of the late Lord Derby that ‘the greatest of all interests 
is peace,’ we are willing to lay the matter to the arbitrament 
of a public and impartial authority, aided by technical know- 
ledge from each side. So far will we concede, rather than 
risk the dislocation of industry which would accompany the 
clashing of contending forces, but beyond this we cannot 
and will not go.” In the above remarks Mr. Barnes very 
candidly sets forth the position which the Amalgamated 
Society of Engineers is likely to take up on this important 
question, but although he professes to be actuated by con- 
ciliatory motives and a disposition to arrive at an amicable 
settlement, he scarcely offers a way out of the difficulty 
which is at all likely to be acceptable to the Employers’ 
Federation. 

Referring to the strike which took place at Messrs. Duns- 
muir and Jackson, Govan, the secretary states that the 
Council did not endorse it, but endeavoured to get the men 
to return to work. The firm had honourably fulfilled their 
part of the arrangement come to. With regard to disputes 
as to wages and hours of labour, these, he remarks, have 
been numerous during the twelvemonth, but in most cases 
had ended in a success for the members. The most notable 
exception was that of Dowlais, where a determined and well 
sustained effort on the part of the Council to raise the dis- 
gracefully low wages paid was defeated by the timidity of 
the men, who returned to work at the old rates without 
sanction, and without guarantee of betterment, except a 
verbal promise from the manager, which had as yet been 
only partially fulfilled. On the other hand, increases of 
wages ranging from 1s. to 3s. per week per man, and limitations 
of working hours, had been secured for about 35,000 members 
spread over the following centres, viz., Belfast, Barrow, 
Glasgow, Greenock, Paisley, and the Clyde district generally, 
Newcastle, Gateshead, Jarrow, and the whole of the North- 
East Coast, Accrington, Birmingham, Bristol, Bolton, Black- 
burn, Bradford, Blythe, Carlisle, Coalville, Derby, Ebbw 
Vale, Horwich, Hull, Leeds, Colchester, Leicester, Liverpool, 
Mossley, Manchester, Motherwell, Kilmarnock, Johnstone, 
Newport, Pembroke Dock, Northwich, Rochdale, St. George’s, 
Wakefield, Dundee, Edinburgh, Kirkcaldy, and Leith. 

In the event of the Amalgamated Society of Engineers per- 
sisting in the demand they have put forward with regard to 
the employment of skilled labour upon automatic machine 
tools, it will, of course, be of interest to know the position in 
which the organisation stands, as set forth in the report as to 


membership and financial resources. So far as membership 
is concerned, the Society has undoubtedly made very sub- 
stantial progress, but whether this will mean ultimately 
increased strength is, of course, another question. At the 
close of 1895 the total membership was 79,134; during the 
succeeding twelve months 13,321 new members were ad- 
mitted, and after deducting losses by deaths and exclusions, 
the membership had increased at the close of the year by 
8321, bringing the total to £87,455. In the branches there 
had also been a corresponding increase during the year, the 
number being increased from 553 to 575, twenty-two branches 
having been opened at Gateshead, Barrow, Clydebank, John- 
stone, Govan, Blackburn, Douglas, Woolwich, Finneston, 
Cranston Hill, Slough, Hackney, Sheffield, Clapham, Barry, 
Denniston, and Stratford at home, and Maryborough (Aus- 
tralia), Footscray (Australia), Alliance (Ohio), and Water- 
bury (U.S.A.) abroad. Financially the progress made has 
been equally marked, the reserve balance at the end of the 
twelve months far exceeding that of any previous year. 
The total reserve balance at the commencement of 1895 was 
£206,115, and this was increased during the year by £99,766, 
bringing the total assets to £305,882. The income during 
the year from all sources amounted to £347,867, in which 
the chief items were £330,916 from contributions, £7632 
entrance fees, and £4356 bank interest. The expenditure 
during the same period amounted to £248,100. Super- 
annuation benefit absorbed £63,747, as compared with 
£58,990 in the previous year. This was the most serious 
item of increased expenditure, the only other benefits which 
exceeded the previous year being funeral benefit, which 
amounted to £12,799, as compared with £12,375; emergency 
grants, which amounted to £13,368, showing an increase of 
£8244, owing chiefly to the Dowlais, Shipley, and Keighley 
disputes; whilst’the cost of management amounted to 
£26,897, as against £22,466 in 1895. One of the principal 
items of expenditure—that on out-of-work donation—shows, 
however, a very considerable decrease, the amount being 
£67,084, as against £108,947 in 1895, and £138,976 in 1894, 
and other items which show a decrease are sick benefit, 
which cost £44,667, as against £45,726 the previous year ; 
benevolent grants, which amounted to £2663, as compared 
with £3867 in 1895, and £5896 in 1894; and accident benefit, 
which cost £2010, as against £2700 the previous year. 








FRENCH RAILWAYS IN 1896. 


From the official report just issued by the Minister of 
Public Works in France, on the progress of French railways 
last year, we learn that on’ December 31st, 1895, the total 
length of the railway system of that country was 36,564 
kiloms., and on December 31st, 1896, 37,117 kiloms., being 
an increase of 553 kiloms. The chief new lines opened are 
as follows :—Brohiniére-Dinan, 38 kiloms.; Carhaix-Rospor- 
den, 50 kiloms.; Chateubriant-Messac, 41 kiloms.; Lure- 
Loulans les Forges, 40 kiloms. ; Tournemire- Vigan, 61 kiloms. ; 
Saint Jean d’Angély-Cognac, 44 kiloms. ; Saint Jean d’Ang¢ly- 
Civray, 72 kiloms.; Saint Jean d’Angély-Marans, 67 kiloms. 
Of this railway net of 37,117 kiloms. of general public inte- 
rest, 32,621 kiloms. belong to the principal companies, 1267 
kiloms. to smaller concerns, and 2660 kiloms. to the State. 
The remainder are industrial lines and lines not yet approved 
officially. The development of the French railway system 
is rapidly progressing. Thus, in 1895, only 89 kiloms. of new 
lines were opened for traffic, whilst the new concessions 
granted last year were very numerous. The most important 
of these was a line from d’Argent to Beaune-la-Rolande, and 
one from Guéret to la Chitre, in all 117 kiloms., which will 
connect them with the Orléans lines. The concessions for the 
year granted cover 161 kiloms. On the other hand, 82 kiloms. 
of railway have not yet been conceded. The total length of 
the railway net worked and concessioned is 43,241 kiloms., of 
which 39,950 kiloms. have obtained definiteconcessions. Of this 
total the great companies claim 35,518 kiloms., the smaller 
ones 1328 kiloms., the industrial concerns 271 kiloms., and the 
State 2842 kiloms. The balance is composed of 430 kiloms. 
not yet conceded, 1518 kiloms. with eventual concessions, 
and 1294 kiloms. not finally defined. The length of the 
purely local lines under working December 31st, 1895, was 
3889 kiloms., and on December 31st, 1896, 4050 kiloms. ; in- 
crease, 167 kiloms. Three important concessions for such 
have been obtained, viz., a line 29 kiloms. hetween Pont de 
la Deule and Pont a Marcq, in the Nord; one of 81 kiloms. 
between Saumur and Chalet, in the Maine-et-Loire; one of 
26 kiloms. between Rouillac and Maltha, in the Charente- 
Inférieure. In all, concessions have been granted for 
504 kiloms. of new local lines, of which 484 kiloms. are one 
metre gauge. The Mayenne claims 148 kiloms. of these, the 
Loire 115 kiloms., the Rhéne 92 kiloms., the Haute-Garonne 
82 kiloms., and other departments the balance. The total 
length of the local lines worked and conceded on December 
31st last was 5115 kiloms., as against 4611 kiloms. on 
December 31st, 1895, 114 kiloms. of railway having been 
abandoned. 

In Algiers no new lines were opened last year, and none 
concessioned, so that the railway net of that dependency 
remains at 3172 kiloms., of which 2933 kiloms. are worked, 
28 kiloms. being industrial lines. In Tunis the Bone- 
Guelma possesses concessions for 641 kiloms. of railway, and, 
171 kiloms. having been opened last year, the total net under 
working is 469 kiloms. 

The future of the railways of France at present is highly 
promising, and it is anticipated that the next few years will 
see the system largely developed. 








THE SWEDISH IRON AND STEEL INDUSTRIES 
IN 1896. 

In conformity with our custom in former years, we now 
present the report of the ironworks’ Association on the 
Swedish iron and steel industries in 1896, The exports of 
iron and steel of all kinds were as follows:— 





1895. 1896. Increase or 

ecrease. 
tons. tons. tons. 

Pig iron 85,900 70,700 — 15,200 
Ingots rare 7,400 5,800 - 1,600 
Blooms and raw bavs .. 16,700 27,200 .. + 10,500 
Bar iron oo es «« 316000 180,500 .. 4,200 
NED a5). Weg “inte flaws 5,400 4,200 - 1,200 
Rodiron .. é 3,700 5,700 .. .. + 2,000 
Ds oe a 8,900 4,100 .. .. + 200 
BN dps aa) “a6: ch ae 600 oe os a + “ee 
_. _ are 2,700 2,300 .. - 400 
Totals.. 302,600 301,400 . - 1,200 


—<—<—<—<—== 
pared with January 1st, 1896, were 24,800 tons and 43 400 
tons respectively, being a decrease of 18,690 tons. e 
During the last quarters of the two years there were in 
operation :— 


1895. 1896 
Blastfornaces 2.0.0 50 ce ce MOL ce ca cw 107 
Se ee ae ae ae eee 
Bessemer converters sh ae Wee ene ee la OE 
ee ee ee 
The productions in 1595 and 1895 were as fo!lows:— 
1895. 1896. Increase or 
decrease, 
tons, tons. tons, 
Pig iron 458,900 .. 488,409 .. + 29,500 
Blooms se 186,10) .. 185,500 .. .. - 609 
Bessemer ingots 99,000 115,300 ., + 16,300 
Martin ingots .. 98,600 135,300 .. + 86,700 


By way of comparison it may bo stated tha’ the averag 
exports of iron and steel during the last decennial periog 
were as follows:— 


tons, 
Total exports.. 277,800 
Pigiron .. ° 64,200 
ee 5,900 
Blooms, &c. .. ane en eee + 18,900 
. aa +» 179,100 


The average exports last year exceeded or fell below the 
above as follows :— 
tons 


Total exports eercea “eb + 23,600 

an. se ae 66) 8 se oe oe on ee ee ED 
Cane ce len. Slee ae eee, Se nee ok) 100 
Blooms .. Sa aie Sal Me ke. Re + 18,300 
Bars 1,409 


The average productions during the last soven years were 
as follows :— 


tons, 
Pigiron .. + 466,500 
Blooms a 212,890 
Bessemer ing ts 92,809 
Martin ingots 88,400 


The average exports lass year exzceled or fell bslow the 
above as follows:— 


tons. 
Pig iron + 22,100 
Blooms... a - 27,300 
Bessemer ingvts + 22,500 
Martin ingots + 46,900 


The report points ou tha; the expo-ts ia both years were 
nearly equal, the falling off last year being only 1200 tons, 
and the noteworthy fact that the decline in the exports of 
pig iron is fairly balanced by the increase in the exports of 
other goods. Another healthy sign is the great falling-off in 
the quantities of iron and steel on which the Bank of Sweden 
had made advances at the beginning of the year, viz., no less 
than 18,600 tons. 

The present stocks of pig iron have not been so low for 
many years, and with the increase in the manufacture of steel 
now taking place, Sweden will no longer be able to send 
abroad the quantity of pig iron formerly exported—at all 
events, not with the number of furnaces now in blast. Since 
last report the sale of Lancashire bars has been very heavy 
and prices good. The future is very promising. The prices 
fixed by the Association are as follows :— 

F.o.b. en, F.o.b. 5 ae 
£s. da. £ 8s. d. 


Ordinary hammered iron SD sc. an ee BT 
Ordinary rolled iron. . cane .. us we OOS 
Fine rolled bars .. oe 6a ne ae Dae Oo 


All per ton witaout discount. 








THE SPANISH MINING INDUSTRIES. 


Iw an article on the Spanish mining industries appoaring 
in a Madrid engineering journal, the following statement on 
the condition and prospects of the same is made, which is of 
considerable interest :—The great mines in Southern Spain, 
Rio Tinto, Tharsis, Aguas Tenidas, and others, together 
with San Domingo on the borders of Portugal, at present 
yield from 50,000 to 55,000 tons of copper annually, being 
about one-sixth of the total world’s output, besides 1,250,000 
tons pyrites, for export, covering nine-tenths of the consump- 
tion of Europe. The balance is made up by Norway, Sweden, 
Hungary, Italy, France, and Germany. 

The horizontal cross area of the great deposits at Rio Tinto 
is about 60,000 square metres ; at San Domingo, 15,000 square 
metres; and at Aguas Tenidas, 7500 square metres. From 
the entire Huelva deposits some 2,250,000 tons of pyrites and 
copper ore were obtained annually, of which one-half is for 
export ; but it must be pointed out that the output at present 
is on a scale so gigantic that the time for its closing is within 
calculation. Moreover, there is the ominous fact that the 
deposits steadily decrease with the depth, and that the con- 
tents of copper likewise become smaller the deeper the work- 
ing proceeds, whilst the cost of raising advances. 

All these circumstances tend to limit the output as well as 
the profit and duration of working. At Aguas Tenidas, where, 
since 1830, some 200,000 tons have bsen broken on, and the 
deposits will be exhausted in a few years ; and at San Domingo 
the present output of copper is only one-half of what it was 
few years ago. Again, at Tharsis, the third greatest mine, it 
is doubted whether the present ouput can be maintained for 
another generation. Even at Rio Tinto, where the output 
has remained fairly regular during the last twelve years at 
1,350,000 tons, and where it is estimated that there is still a 
supply of over 100,000,000 tons, only a minor portion is rich 
in copper, the larger part of the deposits containing only 
few per cent. of metal, whilst the ores are situated at a depth 
where the working becomes very dear; so that here, too, in 
fifty years or so great changes must be expected. 

The ores at the Huelva mines are divided into three kinds: 
—Smelting ore, containing from 5 to 6 per cent, of copper 
(found in large quantities only at Rio Tinto); export ore, 
containing from 3 to 3:5 per cent. of copper, 48 per cent. of 
sulphur, and 0:3 to 0'5 per cent. of arsenic; and thirdly, 
“poor” ore—by far the largest portion—averaging 1°3 per 
cent. of copper. 

Tharsis, which boasts the lowest cost of production, shows 
an average outlay for the last fifteen years of £36 per ton of 
copper, whilst the net return for pyrites and ore was 5s. 1d. 
per ton; at Rio Tinto, the figures were respectively £10 and 
3s. 8d. The latter concern Te to pay interest on a share 
capital of £3,350,000, and on deberture stock for £4,500,000. 

At the Bilbao iron deposits the outlook is more alarming 
still. There some 90,000,000 tons of ore have already boen 
broken out, and about 4,500,000 tons are still put out 
annually, and as there remain only some 400,000,000 tons of 
ore, the working must cease at the present rate of production 
within the next twenty-five years or so. Attention will then 
no doubt be directed to the enormous iron ore deposits in the 
North of Scandinavia, one of which alone, to a depth of only 
200 metres, is estimated to contain 700,000,000 tons. As 








The quantities of iron and steel on which the Bank of 
Sweden had made advances on January 1st, 1897, as com- 





the Bilbao iron mines are being exhausted the Swedish 
mines will come to the fore, 
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THE INSTITUTION OF CIVIL ENGINEERS.— 
THE CONFERENCE. 

Qn Tuesday morning at 10.30 the proceedings com- 
menced in the Westminster Town Hall. We have 
already said so much concerning this Conference that our 
readers can need no further information from us concern- 
ing the programme. There was a very large attendance, 
over 800 members and associates having intimated their 
intention of being present. The proceedings began with 
the delivery of an address by the President of the Insti- 
tution, Mr. Wolfe Barry. We have dealt with this address 
onanother page. Onits conclusion the members separated 
into parties, each taking the subject in which he felt most 


interest. 

In “ Section I., Railways,” Sir Benjamin Baker took the 
chair in the Council Chamber, and he explained in very few 
words that time pressed and must not be wasted, votes of 
thanks must be taken for granted, and the work must be got 
through with dispatch. There was a very good attendance. 
The first paper read was that by Mr. Harold Copperthwaite, 


‘©On Rais AND PERMANENT Way.” 


In bringing forward the subject of ‘‘ Rails and Permanent Way,” 
the author proposes to raise only two questions, namely, the 
proper material for sleepers and the weight of steel rails, An ideal 
permanent way would be one that, lasting the longest possible 

time with the least possible repair, and carrying the largest and 
fastest trains, was so designed that all its parts would fail together, 
or in other words, would require renewal at the same time ; and it 
bas been the object of all railway engineers to obtain the nearest 
approach to this possible under — conditions ; that they 
have not entirely succeeded must be admitted. The first necessity 
for any good permanent way is a good and well-drained road-bed ; 
the second, good ballast; and the third, an arrangement of rails, 
fasteners, and sleepers well designed and of good materials. The 
use of cross-sleepers, chairs, and single or double-headed rails 
seems to be almost universal in the United Kingdom, and the 
chairs, spikes, fish-plates, &c., are designed on much the same 
general ideas ; but there seems to exist much difference of opinion 
as to the materials suitable for sleepers, and the weight and section 
of rails. 

Material of sleepers.—For many years in England, Baltic or 
Scotch Fir has been almost universally employed, generally after 
creosoting, but sometimes without. The author has had no recent 
experience with uncreosoted sleepers; but those creosoted have 
given on fairly busy lines in the Yorkshire district an average 
wear of twelve to fifteen years; and so lorg as rails only lasted 
about the same time, there seemed but little demand for any 
better material for sleepers ; but with the adoption of steel rails 
and heavier sections the need for sleepers of correspondingly 
greater endurance was soon felt ; and cast iron, wrought iron, and 
steel were all pressed into the service. So far as the author knows, 
the results have generally been disappointing ; their great first cost 
has produced no proportionate added life, and at the present 
moment he does not know of any metal sleeper system in Britain 
which is giving good results under heavy and fast traffic ; it is only 
right to add that the failures have been specially marked on lines 
where ashes are used for ballast. Two Australian woods, Jarrah 
and Karri, have often been suggested for permanent-way sleepers, 
and trials are, the author believes, about to be made of them on 
the Metropolitan lines. The results of these will be very 
interesting, and the remarkable endurance shown by these woods 
when employed for street paving, encourages the hope that they 
may be equally good on railways ; their great weight, which some 
have objected to, ought — to be in their favour ; at present 
fifty creosoted sleepers, weighing about 2} tons, fill an ordinary 
ballast wagon, which would easily carry five tons, or the weight of 
fifty Karri wood sleepers, and their greater weight would add to 
the stability of the road. It appears that Karri wood sleepers 
could now be delivered at a British port for about 5s. 9d. each, and 
no doubt if a trade could be established in them the price would 
be reduced, 

Section and weight of rails. —Formerly, when iron was the 
ordinary material, rails were rolled with double heads or bearing 
surfaces, and when one was worn the rail was turned upside down, 
and the second head put into use ; but on the introduction of steel 
for rail-making most engineers decided not to use turned rails, 
and there are, therefore, now only two sections, viz., the Vignoles 
or flat-footed, and the bull-headed, in use, and of these the 
Vignoles section is but little eeen in this country. All engineers 
will agree that a properly proportioned double-headed rail of 65 1b. 
to 70 lb, per yard in weight, when supported on sleepers 2{t. 10in. 
apart, centre and centre, is strong enough to carry any loads at 
present running on any public railways in these islands, and that 
theretore any additional weight per yard is intended to be worn 
off, and as the rail is not to be turned, all the additional weight 
is put on one side, and hence the evolution of the bull-headed rail. 
Now, on most fairly busy lines, like, say, the line from York to 
Darlington, 4 1b. per yard per annum is rather above than below 
the real loss ; it Ft follows that twenty years must elapse 
before an 80 1b. per yard rail is worn down to 70 Ib., or, in other 
words, before what may be called, for practical purposes, the 
margin of safety would disappear ; and equally it would take forty 
years to bring down a 90 1b, rail to the same point. There are 
many lines on which the annual wear is much greater than } lb. 
per yard per annum ; but it is believed that that amount is more 
than the average loss, taking all the railways in the kingdom, But 
in addition to the loss of weight by attrition, the passing of every 
wheel compresses the skin of the rail, and the rush of the train 
sets up so many and complex vibrations that the author believes 
molecular changes take place in the structure of the rail of such a 
character and extent as to entirely destroy its usefulness as a 
safe load-carrier ; at what period of its life this may arrive will 
depend chiefly on the number and weights of the passing loads, 
and also on their velocity, and to some extent on the character of 
the road-bed, and to the care shown in maintenance. 

A distinguished member ot the Institution once remarked to 
the author thata blue-bottle fly by walking backwards and forwards 
along a railway rail would break it in the end. But our locomotives 
are not blue-bottle flies ; some are over nine tons on a wheel, and 
as no time or number and weight of trains has yet been fixed as 
the limit for a steel rail’s wear, the subject seems well worth dis- 
cussion by the Institution. Much, no doubt, would depend on the 
chemical constitution of a rail, on its hardness and temper, and on 
the ballast and road-bed. It is apparently a very difficult point 
to settle. On some railways owning a large mileage of sidings the 
question has rather settled itself, by the need for partly-worn 
rails for sidings and station yards; many miles of rails from eighteen 
to twenty years old, and some much younger, having been taken 
up from the running lines and laid down in the sidings to spend an 
honourable and useful old age ; but if a life of about twenty years 
be adopted as the proper one for steel rails on ordinary railways 
of average traffic, it would appear, so long as the traffic remains 
much the same as now, to be a waste of material to use a section 
of more than 80 1b. per yard weight, and it is earnestly hoped 
that the discussion of this subject by the members may do a good 
deal to settle the relative amounts of age and weight which may 
be safely and economically employed. 


The discussion which followed was eminently in- 
structive in that it showed how much information and 


time shall be wasted. Sir Benjamin Baker began it by 
saying that in the United States the tendency was to use 
a high-carbon steel. There they were using rails with as 
much as 0°7 per cent. of carbon in them. This was a 
matter worth the consideration of English engineers and 
rail makers. A most important discovery was due to the 
microscopic labours of Mr. Stead, who had found that in 
process of time steel rails develope under the action of 
the wheels hair-like cracks, which play much the same 
part as the minute split made in glass by the diamond. 
Could the occurrence of these cracks be prevented? The 
value of weight in rails might be wholly neutralised by 
the presence of these hair-like fissures. On certain of 
the electric roads of the United States they were using rails 
Harveyised on the top surface to get hardness. The speakers 
who followed Sir B. Baker ranged over many subjects, and 
yet did not dwell on any one too long. There was a general 
consensus of experience against metallic sleepers, which 
corrode away with shocking rapidity. They will not last, 
it appears, as long as good wood sleepers. They will only 
do well when laid in dry limestone ballast. Ash ballast 
destroys them rapidly. In some cases they have been 
completely honeycombed in about five years. As to the 
hair cracks referred to by Mr. Webb, it was well to 
remember that they were very shallow. They might be 
planed out of a rail by taking off J,in., and then the 
rail was as good asever. The tendency was to argment 
the weight of permanent way, but it was quite easy to 
make a mistake in this way, and produce a road which 
would be far too rigid for easy travelling. Mr. F. H. 
Webb asked if any one had tried chrome steel, a material 
which he had found would cut like butter when soft, and 
was as like a flint when hard. He had tried it to some 
extent with the most satisfactory results. He was using 
it for springs, and nearly all the locomotives on the 
London and North-Western were now carried on chrome 
steel springs. Chrome steel was as hard as if it had 
0°5 per cent. carbon, and much tougher and better. 
Steel sleepers rapidly wasted under all but exceptional 
conditions. It might be worth while to try galvanising 
them. It had been tried with point rods with a fair 
amount of success. Had anyone tried nickel as an alloy 
for rails? He then referred to permanent way laid by 
Jesse Hartley on brick dwarf walls on the Bolton and 
Manchester line, which proved far too rigid for service. 
Commenting on rigidity and wear, Sir B. Baker said 
that on the Forth Bridge it was found that the wear was 
the same on the most rigid and the most elastic parts of 
the road. Then the discussion turned on the question of 
the relative durability of rail and sleeper, and it seemed 
to be the general opinion that one ought to last as long as 
the other, and that the most economical results were 
obtained when sleeper and rail had to be renewed together, 
and that not enough attention was paid to ballast. 


Mr. Webb then read his paper 


‘©On PERMANENT Way.” 


In 1877, the rail-joints on the London and North-Western 
Railway having given some trouble, the author was asked to con- 
sider what improvement could be effected over the system then in 
vogue, which was different on the southern division from what 
appertained on the other divisions of the line. In trying a series 
of experiments on the fish-plate then in use, it was proved to be 
too weak to support properly the ends of the rails, especially when 
the road was badly drained and the sleepers sloppy. The author, 
therefore, worked out a deep fish-plate which has been in general 
use from that time to the present on the London and North- 
Western _—- ; and at the same time as this deep fish-plate was 
introduced, he suggested the adoption of the bull-head section of 
rail instead of the double-head which was then general, and 
recommended the ballast to be screened so as to keep the road-bed 
as dry as possible. At that time some of the earliest steel rails 
were being turned, and, owing to the wear of the bottom table of 
the rail in the chairs when turned, it made a very noisy road, and 
gave a great deal of trouble with springs ; besides that, the author 
proved beyond doubt that the surest way of breaking a steel rail 
was to turn it, as the relative resistance of steel to compression 
and extension was not the same, and the turning not only caused 
that portion of the rail which had been in compression to be put in 
tension, and vice versé, but the neutral axis was shifted from one 
point to another. This was clearly shown in rails that were after- 
wards broken for the purpose. 

At the same time as the bull-head rail was adopted in 1877, the 
author suggested the adoption of galvanised screwed spikes 
instead of the old treenails, using a creosoted wooden ferrule in 
the old treenail hole, and the neck of the screw made taper for the 
last 1}in. of its length, so that when screwed home a mechanical 
fit is practically obtained without any mechanical refinement, and 
by retaining the section of the chair-casting round the hole above 
the general level of the chair, the wooden ferrule was not subject 
to alternate periods of wetness and dryness. He also recom- 
mended that a layer of felt should be placed between the chair 
and the sleeper, not so much on account of its elasticity, but to 
deaden the sound, and principally to prevent abrasion by keeping 
out the wet and grit from the underside of the chair, and so pro- 
long the life of the sleeper. The author found the advantage of 
using felt in this manner in some old block road that he had un- 
earthed in the neighbourhood of Longsight, where felt had been 
laid between the stone blocks and the chairs. At the same time 
the sleepers were properly machine adzed for the chair to be 
bedded on them, and the holes for the two screwed spikes, and 
the two ordinary spikes were bored before the sleepers were 
creosoted so as to get that portion of the sleeper, more subject to 
wear and deterioration, in the best form to resist it by allowing 
the creosote to thoroughly impregnate the wood through the holes. 
This system has continued up to the present time, and the author 
thinks it will be generally admitted that the North-Western 
Company have as good, if not a better, running road than = 
in this country or abroad. The question having arisen of still 
further improving the joint now that the heavier rail is about to 
be introduced, the author has suggested for experiment a joint— 
a model of which he begs to submit—in which the defects experi- 
enced with the ordinary fish-plate suspended joint appeared to he 
overcome, and the usual fish-plate holes through the rails rendered 
unnecessary, He may say that the defects with the fish-plate 
principally arise when the road has become sloppy, and where the 
sleeper on one side of the jointis better packed than the one on the 
other side. To prove the ¢ffect of this with heavy loads running 
over such joints, he prepared some fish-plates of lead—those who 
are interested can see them on the table fully illustrating the 
action that takes place—and he has also placed on the table a 
photograph of a joint with the sleepers unevenly packed, which 
would also show very clearly the action that takes place—the 
photograph having been taken during the passage of some heavy 
locomotives and light wagons between them, so as to show the 
vibration set up in the rails, and for the purpose of the experiment 
the steel fish-plates were removed and lead ones substituted. The 
photograph, taken during the passage of the heavy locomotives 


such a joint was dependent on the oo eee for support, and con- 
sequently to what extent the rail ends were subjected to strain 
through the fish-plate holes. The author also showed some lead 
fish-plates taken off while a heavy load was on the weakly-packed 
side of the joint, and also fish-plates from the same joint with the 
load removed, showing to what extent the spring of the rail had 
brought the lead fish-plates back again to their normal position. 

The author understands from Mr. Stevenson that 95 per cent. 
of the failures in rails on the London and North-Western Railway 
occur through the fish-plate holes. The cause of this, he thought, 
was clearly shown in the way that he had described, viz., that 
either the fish-plates themselves must bend in the case of a badly- 
packed road, or the tendency was for the fish-plate to tear open 
the rail at the joint, and, of course, it goes through the line of 
least resistance, which was through the fish-plate holes. 


Mr. Webb, after reading his paper, said that he had a 
model full size of a standard London and North-Western 
rail joint. It was made of aluminium, hollow, and 
weighed only 281b., so that it could be readily handled. 











STANDARD JOINT, LONDON & NORTH-WESTERN RAILWAY 


The new standard rail weighs 1031b. tothe yard. The 
fish-plates are secured by four bolts below the rail, while 
one lhin. round bolt goes through the joint half in one 
rail and half in the other. Sir B. Baker directed attention 
to the unsettled state of the joint question, pointing out 
that in the United States they are using as many as eight 
bolts 1}in. diameter, staggered, in permanent way passing 
through streets where the pavement prevents the bolts 
being tightened. An American engineer explained at 














LEAD FISH BARS, SHOWING DEFLECTION 


some length the United States system with fish-plates or 
“angle bars” 44in. long. After a few remarks from 
other speakers, the section adjourned until Wednesday 
morning, the members going away on some of the 
numerous excursions provided for them. 


Section IT. met at 12.30 in the Council Chamber of the 
Westminster Guildhall, when the two papers on ‘Con. 
crete,” which follow, were read. 


‘©On CoNcRETE IN RELATION TO Marine Works.” 
By JoHN KYLE, M. Inst. C.E, 

In a period extending over forty years, and having handled over 
14 million cubic yards of hydraulic lime and Portland cement 
concrete at home and abroad, the author has observed the 
following facts, To induce discussion, he will open the subject 
under three heads and their subdivisions as follows :—First, the 
treatment of concrete in the yard; second, the treatment of 
mass work under water; third, the treatment of block work under 
water. 

First : Cement.—The chemical constituents of a sample from 
every 300 tons delivered being approved by the analyst, the cement 
was bulked 3ft. thick in a dry store upon a timber floor raised 2it. 
above ground, turned over weekly, and used after four weeks. 
Cement improves by keeping and increases in bulk by repeated 
turnings. For fineness, 2500 meshes per inch; residue, say, 74 per 
cent.; weight say, 116 lb. to 118 lb. per bushel, testing three bri- 
quettes each from every 150 tons delivered, say, 350, 500, and 750 lb. 
per lin. square, in two, four, and seven days respectively. In 
practice test results showed coarsely and finely ground cement equal. 
Aged cement gives poorer day test results, but higher monthly and 
longer tests. 

Water.—Salt or fresh water are equally suitable. Enough should 
be used to form a stiff pasty condition when it leaves the machine 
or hand, Thames or other river water has no detrimental effect 
upon concrete. Too much water, when evaporated, induces honey- 
combing or drowning cement putty, which, when pressed by water, 
comes out and leaves the concrete pervious to water. This had 
been called decomposition of the cement. 

Proportion of materials.—If of Thames or other good ballast, the 
proportions may range from 6 to 8 parts ballast to 1 cement, or if 
of hand-broken road metal, say four parts to pass a 3}in. ring, 2 to 








— quite valuable in character can be supplied in 
a brief space of time when everyone is resolved that no 


and light wagons over the joint, showed clearly to what extent 





pass l}in., and 2 gritty sand and 1 of cement, The ballast should 


534 


THE ENGINEER 


May 28, 1897, 





———— 
a 





not contain more sand than twice the bulk of cement employed. 
The best materials for concrete are whinstone or granite if freed 
from floury dust. 

Mixing.—If machine-made, 16 to 20 revolutions, and if hand- 
made, turned twice dry and three times wet, when a pasty condi- 
tion is secured. we? 

Bonding in moulds.—The mould being thoroughby cleaned inside, 
coated with soft soap and water, the floor strewed with sandy 
ballast, and the Lewis-core pieces set up, the concrete is discharged 
from a wagon or crane skip into the mould. Two men inside, level, 
tread down, and with a‘shovel work the concrete to the mould 
sides to ensure a clean face when stripped. In four days the mould 
is slackened cff the block, and in four more days the block is ready 
to ba lifted. Every block mould should be filled and finished off 
the same day. For experiment, one mould should be half filled 
at closing time and filled up the next morning, when it will be 
observed that a film of drowned cement putty divides the mass 
into two pieces, which will never become monolithic. Ifa depth 
of, say, 2in. is cleaned cff in the morning, and fresh concrete added, 
it may bind, but will never be equal to the mould filled and 
finished the same day. 

Second: Mass work under water.—In the open.—The success of 
mass work under water is necessarily uncertain. Ail concrete 
lowered in movable-bottomed skips through water should be well 
mixed and charged with water. The skip should be rested on the 
bottom, the trigger withdrawn, and slowly raised until discharged. 
If carried ahead, this work will occupy twelve hours by day and 
rest twelve hours by night. A film of drowned cement putty is 
formed on the surface during the night, and all expectations of 
a bond will be futile. If a block cannot be made monolithic 
in the yard without removing this film, it is difficult to conceive 
how it can be accomplished under water. Tidal currents 
will remove this surface film and cement, and leave exposed 
uncemented ballast, and therefore such is fatal to mass work under 
water. 

Enclosed.—Enclosing in timber compartments will hardly better 
matters, Doubtless the destructive «ffects of under-water currents 
.may be modified ; but where is the bond between each alternate 
twelve hours’ work? It may be argued that each day’s work is 
similar to a block, set dry, in the usual way ; but, then, will each 
skipful be found to bind up with its predecessor ? 

Bag work, — Enclosing concrete in canvas sacks and lower- 
ing into deep water is another mode of treatment. Is the 
binding difficulty avoided in this case? Before a large bagful 
is deposited the concrete has partially set, and when it has 
adjusted itself to the sinuosities cf the new surfaces, the mass 
becomes a bag of fragments, through and around which the in- 
rushing water plays, drowns the exposed cement, thus preventing 
the resetting and the re-formation of the concrete into a monolithic 


mass. 

Third: Block work under water.—About this work there is no 
uncertainty. Before setting under water blocks of 20 tons and 32 
tons should age respectively four and eight weeks, as at Dover and 
Colombo, Should clean ballast and whin or granite be procurable, 
the strorgest blocks are made with flat spawls as displacers, well 
shaken into the concrete, and laid not closer than 6in. in every 
direction. With hand metal, displacers are not so necessary. 
Blocks should be, say, from two to 24 times longer than their 
depth, and their bond not less than one-third of a block. From 
20 tons to 50 tons each is a good weight. When heavier the 
question of stability of the setting stage became a serious element 
where great depth of water, least resistance to and head room 
for the storm seas are considered. Progress made in Colombo was 
80 blocks, and in Dover 45 blocks set in a day, and the maximum 
at home may be estimated at, say 50 blocks in seasonable weather. 

Durability.—In Colombo several 7-ton prison, hand-made blocks 
were broken up, cast into the sea in shallow water, and remained 
there for seven years. From one of these a 12-in. cube was cut and 
dressed and sent to the Melbourne Exhibitions of 1880-81 ; to this the 
Committee awarded a diploma of merit for excellence of work and 
material. The breakwater proper was commenced in 1875 and 
completed in 1885, and to date, now 22 years, there are no 
symptoms of deterioration in the concrete above or below water 
level, nor has the author in other works, experienced a yard of 
concrete suffering from deterioration of quality from the action of 
sea-water. 

Setting machinery.—The breakwater at Colombo was founded on 
a rubble base deposited in 42ft. of water, upon which was set the 
concrete blocks. The setting machine was an over-end type, with- 
out staging. The progress made in the last three seasons of 120 
days in each, was close upon 3000 lineal feet. The breakwater at 
Dover finishes in a similar depth, and is founded 3ft. into the solid 
chalk, This is worked from a piled timber stage driven in advance 
of the scar end, and the progress madein a season of, say, 240 days is 
nearly 500 lineal feet. 

Wet and dry docks, dc.—Graving and wet-dock walls, tanks, 
reservoir dams, &c., may be set upon water-bearing founds, pro- 
vided that water pressure is prevented for, say, one week for every 
foot thickness of concrete. At Dover an 8-ft. cylinder is sealed 
under water with 44ft. of 2 to 1 cement concrete, and in 60 
hours the water is drawn and leaves a 40-ft. head outside without 
damage. Failures would disappear in presence of these precautions, 
provided the cement is undoubted. Over-sanding concrete is 
a source of much calamity. As an experiment, 1 bushel of ballast 
should be thoroughly water - washed through an eighth sieve ; 
that which passed was sand, and the residue stones. Concrete 
should contain, after separating the sand from the ballast, 2 parts 
of sand and 1 of cement; the quantity of stones varies according 
to value, but the sand and cement never. An aggregate of 2 of 
sand to 1 of cement by measure should fill the insterstices of the 
other material employed. 


By Mr. A, E. Carey. 


The discussion of this question resolve sitself into the consideration 
of two groups of problems :—(1) The nature of the raw materials 
available for use and the method of blending them so as to produce 
the best results. (2) The modes of applying finished concrete in 
foreshore works and structures in the sea. 

Marine works present an almost infinite variety of condition, 
and each fresh undertaking means in some degree a study of novel 
combinations, The type of stone aggregate to be obtained in the 
locality is a point largely governing the proportion of cement 
desirable. Where there is a choice of stone, that which is least 
absorbert and friable and which possesses the highest specific 
gravity is to be preferred. Guernsey granite weighs 185 1b. to 
the foot cube, whereas some of the sandstones runs as lowas 120 Ib. 
to 1301b. It is clear that in structures in which dead weight is 
pitted against moving force, a variation of over 30 per cent. per 
unit is a matter of primary importance. Concrete made of five- 
eighths of crushed Guernsey granite, one-fourth of washed granite 
sand, and one-eighth part of Portland cement weighs three days 
after gauging 14241b. per cubic foot. With ordinary shingle, 
such as is commonly used on the South Coast, in similar propor- 
tions, the weight would be about 142lb. Another question of 
importance is as to the average sizo of the rock material to be 
used as the aggregate, and the desirability of having the same 
uniform or variable, In this connection the following figures, 
giving the variation in the average size of shingle at different 
points, may be of interest :— 

Percentages passing. 


jin. lin. ljin. 
mesh. mesh, mesh. 
Shoreham, West side of harbour .. .. .. 25 .. 83 .. 65 
Shoreham, East side of harbour .. .. .. 40 .. 55 .. 75 
Newhaven, West side of harbour .. .. .. 20 .. 60 .. 88 
Newhaven, East side of harbour .. .. .. 55 «. 70 .. 89 


In a few miles of coast there is thus a considerable variation, and 
it will probably be found that to windward and leeward of every 
groyne or short pier, the size of shingle materially varies, The 





author regards a mass of conglomerate stone reproduced artificially 
as the ideal of concrete, and he would dis-size his materials as 
much as possible. If shingle is to be used, the addition of stone 
as irregular in shape and size as possible is a distinct advantage in 
actual work. Oa this point the author may perhaps say that 
in building in mass concrete, about 40 percent. of the total volume 
of the work is the maximum quantity of rock as quarried of half 
cubic foot and over which it is possible to add pell mell with 
satisfactory results, With seal shingle, or gravel, he would 
add a greater proportion of cement than would be sufficient if a 

lentiful proportion of larger material could be obtained. In 
building sea walling at Newhaven, on the eastern side of the 
harbour, where the shingle was small and uniform, the concrete 
being 7 to 1, the finished work showed minute hair cracks, and was 
generally less satisfactory than precisely similar work on the 
western side with the same proportion of shingle of a larger 
average size. For concrete foundations in the sea in which 
shingle giving an average of over 40 per cent. on a jin. mesh 
has to be used, a proportion of cement of 1 to 54 may be taken 
as the smallest compatible with economy. The reason is not 
difficult to see. The smaller the sizo of the material the greater 
is the total superficies to be painted over with liquid cement. If 
large stones are added at random in mass concrete it is desirable 
to keep them not less than 12in. away from the face of the work. 
The more liquid portion of the concrete containirg an excess of 
cement being worked to the front, a tough skin is formed in which 
such stone massesare firmly bedded and protected. The working 
loose of one of such stones if too near the face and the friction of 
the cavity by the waves soon produces a sore place in the sea wall 
or breakwater. 

With regard to the cand, the important considerations are that 
it should be clean and sharp. Although too expensive for 
ordinary work the advantage gained by using crushed flint or 
granite as against the best samples of sand is very great. The 
broken material being angular and irregular in shape, it forms a 
better key for the cement than the water-worn surfaces of normal 
sand. In using crushed material it is a great advantage, again, to 
get rid of the fractural dust, which forms a cushion between the 
cement and the material. At the Imperial Stone Company’s 
Works, Greenwich, by numerous experiments it was found that 
washing crushed granite sand gave an advantage of from 15 per cent. 
to 20 per cent. in tensile strength in briquettes, as against similar 
samples unwashed. In building thin concrete walls an aggregate 
of large flints broken by hand, with carefully washed sand, give 
remarkably good results. 

With regard to the water, the great point is that it should be pure 
and free from contamination, especially sewage contamination. 
Concrete made with sea water attains its maximum tensile strength 
in about nine to twelve months ; but in all probability its crystal- 
lisation goes on and it grows harder and more brittle for long 
beyond this period. Having the choice of sea or fresh water for 
the purposes of marine work, if they were both equally good, the 
author would not hesitate a moment in favour of using salt water, 
with one important reservation referred to later on. As to the 
quantity of water per yard of concrete, his experience is that with 
ordinary 7 to 1 concrete and an aggregate of a non-absorbent type, 
about 22 gallons of water per cubic yard of raw materia! give the 
best result, and this agrees with the present practice on the Sunder- 
land piers. On chemical grounds Mr. Bamber gives the quantity 
at 18gallons, In all probability there is more often a deficiency of 
water than an excess in actual work. A plentiful admixture of 
water, enabling the concrete to be freely worked, is essential to 
secure a dense skin. 

Turning now to the question of the type of cement best adapted 
for sea work and to its test, the two most important data are :— 
(1) The specific gravity ; (2) Fineness. 

These can be obtained without waiting for other tests, and, 
granted that the cement is unadulterated, they give an extremely 
accurate clue to its quality. If the cement has a specific gravity 
of 3 1 and upwards, it must be well burnt. Fineness is purely a 
question of economy. The residue upon a mesh of 32,000 divisions 
(180 by 180) per square inch is a non-cementitious, and 
if a given sample of cement has 35 per cent. upon this mesb, the 
remaining 65 per cent. is in effect fine sand. If an extreme test 
for fineness is insisted upon, the price of the cement is necessarily 
higher. It is a case of fine grinding versus an increased quantity 
of cement. At the present moment a residue of 35 per cent. on 
a 180 by 180 mesh is about the maximum most makers will under- 
take to give, and some cannot give that. 

The effect of a low sea temperature is a subject which has not 
hitherto received the notice its importance merits, The author 
had seven winters’ experience at Newhaven, that of 1880—81 being 
unusually severe ; but in carrying on the harbour works now in 
progress at Hastings—only about twenty-five miles distant—the 
experience of last winter raised novel issues in this particular. 
The breakwaters at Hastings are being wholly constructed in mass 
concrete, and, commencing in October last, the setting became so 
extremely slow that work on the foundation reef was liable to be 
ploughed up by a moderate sea, sometimes days after deposit. 
The specification is a severe one, and the greatest care was taken 
in testing. Up to this time nothing of the kind had occurred, and 
the season was open and normal. Cubes of concrete were then 
made with and immersed in sea-water in the open, the cement being 
taken trom five of the best makers. All gave pretty much the 
same results, the cement failing to set for days. The retardation 
of the setting was ultimately clearly traced to the extremely low 
temperature of the sea, due doubtless to the predominance of cold 
currents flowing down from the North Sea. e sea temperatare 
varied in January last from 37 deg. Fah. to 38 deg. Fah.; Feb- 
ruary, 37‘5deg. Fah. to 40deg. Fah.; March, 41-5deg. Fah. to 
43 deg. Fah.; and in April, 43 deg. Fah. to 49 deg. Fah. 

At Newhaven probably the warmer currents from the Atlantic 
set up a different set of winter conditions, Observations of the sea 
temperature, as long continued as possible and some elasticity in 
the cement specification, are two important matters where extreme 
seasonal variations may obtain. A very heavily-burnt cement is 
unsuited to winter work under rigorous conditions of temperature. 

On works of any magnitude machine-mixing is almost universal. 
By reason of its economy it should also give a better and more 
uniform concrete. The author exhibits a model of Carey and 
Latham’s portable apparatus. In the making of concrete by 
machine, the desiderata are accurate gauging cf raw materials and 
also of water and continuity of working. 

It is hardly necessary to enter into any detailed account of the 
various systems of construction as applied to concrete structures 
in the sea, The system of building in mass and that of building 
in set blocks have each their advocates, The system of sack- 
blocks, where applicable, has the advantage of producing a prac- 
tically homogeneous foundation reef, adapting itself to irregularities 
of level and shape ; and when weighted and keyed down with 
mass concrete, it produces a veritable monolith. Its defects are 
a possible fissuring of the half-set sacks, especially if small sack 
blocks are used, and more particularly on the weather side of the 
structure ; also the fact that at about low-water level there is a 
considerable waste of material. It can hardly be disputed that 
the sack block system requires a much less costly plant than its 
rival. In speed of building there is probably little to choose 
between them. 

At Newhaven the sack blocks were dropped without mooring 
the hopper barge. At Sunderland Mr. Wake is forming his 
foundations to a height of 18in. above low-water spring tides, in 
sack blocks respectively of 116, 75, and 52 tons weight laid trans- 
versely, These are lowered in boxes to such a depth that the 
hopper doors, when opened, will just clear the foundations, and 
are deposited with great accuracy to marks fixed by divers. The 
superstructure of this work is built in four courses of set blocks, 
each averaging 43 tons weight, the outer blocks being faced with 
granite. Cross tie-walls are formed 42ft. 7in, apart, and the inter- 
vening spaces filled in with mass concrete. 

The author exhibits a section of the La Guaira breakwater, and 





he doubts whether any other than the sack block system could 
have been successfully adopted at this spot. Deep ocean rollers 
— on this coast extreme severity of conditions, The Sea is 

ardly ever at rest. ‘The foundation reef was constructed of sack 
blocks averaging from 130 to 160 tons in weight. Owing to the 
fact that there is only a few inches range of tide, the building of 
the work upwards from water-level to abcut 10ft. below it pre. 
sented great difficulties. Sack blocks deposited by travellin 
rocking depositors from the finished work, each block about Fit 
tons in weight, were eventually used with complete success, Tho 
author should add that the credit of this method was due to Mr 
Panchard, Assoc, M, Inst, C.E , whose firm were the contractors 
for the work. 

On the exposed side of a foundation reef the greatest economy 
results from some excess in the length of the tack blocks. 'T'nerg 
is always more or less breaking away of their- ends. At Ney. 
haven the sack blocks were almost the net length of the finisheq 
work. Had they been 5ft. or 6ft. longer, there would have been 
a saving in the total cost. Upon the irregular eurface of the sacks 
a plateau of mass concrete was formed, and the greatest logs 
occurred at this level. At Hastings the foundations are being 
constructed in frames in mass concrete lowered in skips, Thiy 
portion of the work is to a proportion of 54 to 1. 

Harbour building is a subject which does not lend itself to 
dogmatising. The author may, perhaps, mention three departures 
from precedent. Sls t has been used with undoubted 
success in the foundations of Skinningrove Pier, a structure in a 
somewhat sheltered position, The system adopted by Mr. Strype 
at Wicklow has, so far as the author is aware, not been copied else. 
where. There is also Mr. Kinniple’s system of interjected cement 
grout. Personally, where that method of construction is applic. 
able, the author — mass concrete, either deposited in framing 
or resting on sack blocks, the latter by preference, 

A few years ago there was considerable uneasiness as to the 

hemical per of concrete structures in the sea; but in 
designing such works it still remains the first and almost the onl 
material in the field. The Institution discussion of 1891 helped to 
establish the fact that the harbour engineer may safely regard 
sound cement concrete, properly manipulated, as a perfectly 
reliable material, 

As soon as the President had given his opening address 
he vacated the chair in the large hall, and it was taken 
by Sir Frederick Bramwell, who presided over Sections 
III. and VII. He immediately called upon Mr. W. H, 
Preece to read his paper on 








‘*THE TRANSMISSION OF PoweR BY ELECTRICITY.” 


The author pointed out that the utilisation of the waste 
energies of nature was the highest function of the engineer. 
The relative merits of the different modes of transmitting 
power can be determined commercially solely by the 
arbitrament of £ s. d., and scientifically by their relative 
efficiencies, that is, by the ratio in each case of the power 
utilised at a distance to the total power delivered at the 
source. He drew attention to the fact that with water 
supplied which drove a dynamo and produced current 
which fed a motor of 1000 kilowatts delivered by the 
water, 250 kilowatts would be wasted in the turbine, 60 
in the dynamo, 15 in the circuit, and 50 in the motor, 
making a total of 875 kilowatts wasted and 625 utilised, 
the total efficiency being therefore 62°5 per cent. 

The three effective modes of transmitting power were 
electricity, air, and water. His task was to discuss 
broadly the relative efficiencies of the different systems. 
The peculiarity and value of electricity as the medium of 
transmission was that the energy wasted on the linecan be 
kept a constant quantity independent of its length, but 
the cost of upkeep must of course increase with its length. 
Hence the principal item to be considered is the upkeep 
of the line and the capital that has to be expended on its 
erection. The maximum pressure at present used for 
electricity in England and Germany is 10,000 volts, while 
6000 volts is the apparent maximum in the United States 
of America. But with the present price of coal in this 
country, and with shew pressures, the radius of 
economical delivery does not exceed forty miles. Egyptis 
a typical case of the possibilities of the transmission of 
power by electricity. On the Nile there are at Merawi 
and Wady Halfa magnificent cataracts where immense 
quantities of energy are running to waste. Is it not 
possible to utilise this waste energy in Cairo or its neigh- 
bourhood? Certainly itis. But at what price? How 
will it compare with the cost of fuel from England? 
There are many instances of economical and successful 
utilisation of water-power in the United States and 
Canada. 

The following is a list of a few typical instances :— 


Distance in 

Place. Power-House. miles where 

Horse-power. Kilowatts. utilised. 

America : 

Niagara 20,000 15,000 ... 21 
Sacramento 11,000 8,250 ... 24 
i 11,000 oe 36 
Big Cottonwood 7,000 5,250 . 14 
Corncord ... ... 5,000 3,750 . 4 
Portland 4,600 3,500 . 12 
Fresno 2,300 1,700 . 30 
Quebec or 2,200 165% ... 8 
San Francisco ... 1,000 750 . 12 


There is a remarkable example of successful trans- 
mission of power in Italy from Tivoli to Rome, a distance 
of eighteen miles; 50,000 gallons of water per minute 
falling 160ft. at Tivoli are equivalent to 2400-horse power. 
Thus 50 per cent. of the power of the water fall at Tivoli 
is used in Rome. The author pointed out that Switzer- 
land teems with successful installations, and there are 
numerous installations in Germany and France. At 
Foyers, Worcester, Keswick, Windermere, Lynton, elec- 
tricity is obtained from water power, but in no case 18 
any great distance covered. At Worcester the Corpora- 
tion have established their generating station for lighting 
the town some two miles away on the river Teme, & 
tributary of the Severn. Here some 250-horse power 18 
obtained from a 10ft. fall, and the advantages obtained 
through the reduction in generating costs have fully 
justified the experiment. 

The cost of generating per unit was under 13d, 
although it was necessary to generate 200,000 units out 
of a total of 833,000 from coal. The net cost of generat- 
ing the units produced from the water was under 0d. 
per unit. After referring to proposals to burn coal at the 
mouth of the pit and to transport the comey obtained in 
the form of electricity to London, the author proceeded 
to deal with the question of the supply of power in cities. 
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He claimed for electricity the advantages of ease and 
cheapness in distribution, facility of application to nearly 
every type of machinery, efficiency in generation and 
transformation to power, cleanliness and safety, reliability 
and convenience for repairs. Whether the coal be used 
direct as fuel or converted into gas first by the Dowson 
or Mond process is a matter for consideration foreign to 
this discussion. Mr. Humphrey, 16th March, 1896, 
estimated that by the use of the Mond gas producer 

Jant it was possible under certain circumstances to pro- 
duce a kilowatt hour for 0°184d., and this could be easily 
distributed and applied on a coach on the railway for a 
cost not exceeding 1d. per unit. 

Dealing next with the use of electricity for workshops 
and home use, he said that very little was known about 
the horse-power lost in shafting. Mr. C. H. Benjamin, 
of Cleveland, tested sixteen different factories of all 
kinds in that city. He found that 50 per cent. to 80 per 
cent. of the horse-power developed was absorbed by the 
shafting before it reached the machine where it was to 
be utilised. Oil and gas for small powers are more con- 
venient but not so economical as steam, while electricity, 
if itcan be supplied at 14d. per kilowatt hour, is the most 
convenient and economical, for it is always ready if 
supplied from acentral station. Itis, however, but little 
used in England at present. High prices, fear, and 
ignorance have kept it in the background, but it is rapidly 
and successfully coming to the front. The efficiency of 
the dynamos which transform energy into electricity, and 
the efliciency of the electric motor which transforms 
elecivicity into power, are unequalled. 

Dynamos and electric motors are now commercially 
made at moderate prices with efficiencies of from 94 per 
cent. up to 96 per cent. Broadly speaking, it may be 
said that there is no practical difficulty whatever in 
transmitting energy to great distances by water, oil, coal, 
gas, air, or electricity, Their relative merits depend first 
on their relative efficiencies in production and application, 
but their financial success depends solely on the cost of 
transport. There are many cases where each must be 
paramount; there are others where the balance is ques- 
tionable, and where other conditions such as space, 
convenience, cleanliness, safety, and silence must be 
considered. 


As soon as this paper had been read, Mr. Edward 
Bayzand Ellington read the following paper 


‘‘On THE TRANSMISSION OF POWER BY WATER.” 


These notes have reference only to the high-pressure system of 
transmission which is now generally understood when the term 
hydraulic power ” is used, and it is assumed that fuel is required 
for its production. 

The most distinctive feature of hydraulic transmission is that a 
heavy medium is employed, having no elasticity. Velocities must 
be kept low to avoid shocks, and to prevent excessive loss by fluid 
friction. These characteristics have an important influence on the 
economy of the central stations. The main engines are kept 
running with a constant load notwithstanding variations in the 
draught on the mains, The speed alone varies. There are thus 
present the conditions of a high efficiency, viz., high-pressure, low 
velocities, and constant load. 

A hydraulic press is the typical mechanism, and involves the 
most direct application cenceivable of these essential elements, 
But a simple aceite press is not the most perfect application. 
The motion under full pressure is a small part of the total, and 
in most presses the efficiency calculated on the work done is low. 
Maximum efficiency is met with in hydraulic hoists for lifting coal 
trucks, for here the.advantages of non-elasticity and pressure are 
utilised to their fullest extent, and something like 95 per cent. of 
the power conveyed is converted into useful work. Such machines 
are little more than reversals of the accumulators at the central 
station, 

The efficiency figures for hydraulic transmission are— 


Per cent. 
Loss at the Central Station .. .. .. of «+ of « 15 
Loss in transmission, say wa eee) (68) (eal ae oe 5 
Fe. a ear eer ee 5 
FIORE ig ne) Ge ad ce ee) oe od ce ae 
Indicated horse-power at Central Station .. .. 100 


This efficiency can be realised over an area of, say, four square 
miles served from one station, but as the designs of the machines 
vary with the purposes to which the power is applied, the 75 per 
cent, may drop to 25 per cent., or even less, and when further the 
power is supplied from public mains under a sliding scale of 
charge, there may be great differences in the actual cost of doing 
a rignor 4 the same amount of work. 

n order to compare different methods from a scientific stand- 
point, the precise conditions require to be accurately defined, and 
the best that can be practically attained under the special condi- 
tions assumed. Though no one system of transmission can be 
pronounced to be absolutely the best under all circumstances, it is 
clear that in such cases of transmission as are required for lifting 
and pressing, the hydraulic method has many marked advantages. 
No brake is required. Lifting is intermittent work. The full 
ggg and power at command is immediately applied without 
oss. Thus economy as well as safety is obtained. ‘There is a loss 
of power at light loads, but they are lifted at an increased speed. 
Speed has an important bearing on efficiency, and no data are 
reliable for purposes of comparison without reference to it. It is 
unusual to work lifts at less than 100ft. per minute, but speeds of 
500ft. to 600ft. per minute are often required. Within such 
limits the efficiency of the same apparatus may vary greatly. 
There is also the question of the typeof machine. Broadly stated, 
a hydraulic ram-lift, though the safest and simplest and the least 
costly to maintain, has in most cases a low efficiency. The only 
reason for the adoption of ram-lifts for considerable elevation is 
their greater safety. 

Hydraulic power is admirably adapted for pumping and working 
many machine tools direct, while hydraulic engines and turbines 
are available for driving general machinery. Their efficiency is 
fairly high, and the power can be automatically adjusted to the 
load, A good dea! of care, however, is necessary to prevent waste, 
Hydraulic power is a most valuable ad junct to the ordinary 
water mains for fire extinction. Nearly 100 miles of bydraulic 
mains are now available throughout the districts in London, where 
the most valuable property is situated, and at every point on these 
mains 500-horse power could be immediately applied toa fire. In 
this application of hydraulic transmission the efficiency is low, and 
the cost per horse-power high, but the apparatus is nevertheless as 
hear perfection as can be obtained. 

An important matter in connection with transmission of power for 
general public use is the proper basis of charge. When it is con- 
sidered what great differences there are in the cost of creating and 
distributing power of any kind depending on the nature of the 
Plant, and the average output per horse-power provided, the 
Principle of a sliding scale seems primd fucie to be reasonable. 

. The diagram shows roughly the sliding scale of charges adopted 
in London, The line A eve the average rate obtained in 1896 


for the quantity sold ; nearly 95 per cent, of the quantity pumped 





was accounted for, but a good deal was used for various purposes 
at the central stations. The diagram further shows the quantity 
of power supplied, and the number of machines at work, the total 
being divided into seven groups. Forty per cent. of the total was 
taken at 2:, per 1000 gallons and under. If an all-round rate the 
same as the average were charged, nearly the whole supply to the 
seventh group would cease, as consumers would supply themselves. 
The 40 per cent. supplied to that group only required 25 per cent, 
of the maximum pumping-plant in use. and at the uniform rate 
the total plant would produce about 25 per cent. less revenue. 
The distribution and general charges are together greater than 
the central station charges, and the former clearly have relation 
to the number of services and the number of machines. Notwith- 
standing the very wide difference in price per 1000 gallons, the 
percentage of net revenue obtained is approximately the same at 
the highest and at the lowest rates, and it hardly seems commer- 
cially practicable to transmit power for the general purposes of 
a town from central stations on any other basis than that of a 
sliding scale. 

What is the rate at which power must be supplied in order 
to render private producing plants superfluous? Where steam 
power is used for bydraulic transmission it is very doubtful 
whether any private plant is run at a total cost of less than 
1s. 6d. per 1600 gallons at 750lb. pressure, which is the rate 
from the public mains for 3,000,000 gallons per quarter. While 
this rate is low for lifting purposes and other intermittent work, 
it is altogether too high to displace private steam plants for 
driving general machinery, except in sp-cial cases. To do this 
power must be supplied at about one-third the price, or, say, at 
not more than ld. per Board of Trade unit, At present this seems 
impossible, If the central stations were at the collieries, and 
the coal and water cost nothing, the maximum saving in expenses 
in the case of the hydraulic system in London in 1896 would 
have been £5000, and the maximum horse-power to be conveyed 
£2000. The capital outlay required to convey this even twenty 
miles would render it impracticable. If the Kent coalfield extends 
within fifteen miles of London, the problem would assume a dif- 
ferent aspect, The experiment must apparently be first tried in 
the provinces, 

If the power were conveyed electrically, in order that it could 
be profitably used at the hydraulic power stations in London in 
place of steam, 2000-horse power would have had to be supplied at 
not more than £2 per horse-power per annum, or, on the Tests of 
actual output, at 34. per unit, with a load factor of 34 per cent., 
nearly the highest factor obtainable on any general distribution of 
power, 

The whole question of transmission of power is dominated by 
the commercial factor. Every system in practice falls short of 
its theoretically obtainable efficiency, and is handicapped and 
confused by the multiplicity of the commercial interests involved. 
When seeking to obtain the highest efficiency ina given plant, 
specialisation and complication of parts, initial outlay, supervision, 
and maintenance are matters of no concern; but in the long run 
the pressure of these commercial elements will compel the sacrifice 
of mechanical efficiency. All systems are more or less useful and 
necessary in the areas within which power is required. 

The question of long dist tr ission seems primafily a 
question of the —— outlay required to convey the power, and 
the conversion of the most economical power for transmission into 
other systems required must take place in the immediate neigh- 
bourhood of its consumption. 


Dr. Edward Hopkinson, in the absence of the author, 
then read Dr. John Hopkinson’s paper 





‘On THE TRANSMISSION OF PowER By OTHER AGENTS.” 


The section of the subject of the transmission of power upon 
which I have been requested to address a few remarks to the 
Section is one with which I find it extremely difficult to deal. All 
other methods of transmitting power than by electricity and water 
is an extremely large subject which it is really impossible to handle 
in ten minutes, Further, it is a subject which is very old and 
trite, and upon which it is impossible to say anything at all of an 
original character. In fact, I may say that to Messrs. Preece and 
Ellington have been allotted in this matter the cream, and to me 
has been allotted the skim milk, That being so, even though the 
time during which I shall have to occupy you is so short, I shall 
venture to touch upon their subjects as well as mine ; in fact, to 
improve the quality of my skim milk by stealing a little of their 
cream, 

The methods of transmitting power which are well known to all 
of us other than by electricity and water, appear to be those of 
ordinary gearing and shafting, of transmission by ropes, and of 
transmission by compressed air or by steam. Cunsider for a 
moment the broad characteristics of these five modes of trans- 
mission. The losses of energy in four of them are, in fact, very 
similar, and closely analogous to the ordinary well-known losses 
by friction. This is obviously the case in water-power trans- 
mission, in transmission by gearing, in transmission by ropes, 
and it is, I think, also the case in transmission by electricity, 
for the loss by electrical resistance is closely analogous to 
the loss by frictional resistance; and in the transmission 
of power by electricity the main source cf loss is really by 
resistance. On the other hand, the losses in the case of trans- 
mission by compressed air belong to a totally different class. 
When the air is compressed it is inevitably heated, and when it 
expands, doing work at the receiving end of the system, it is in- 
evitably cooled. The heat of the compressed air cannot practi- 
cally be retained, but it is lost by conduction through the contain- 
ing chamber and through the pipes which convey it; again, in 
expansion, the heat of surrounding bodies cannot be kept out of 
the cool air, and hence results a loss of power which is not 
analogous to a frictional loss, The methods of diminishing this 
loss are totally distinct in kind from those which would be 
adopted in the other four methods of transmission, We must 
look for them in the direction of avoiding, as far as possible, the 
conduction of heat to and from the working material through 
surrounding bodies, or in some system of regeneration having the 
same end in view, viz., avoiding the equalisation of temperature 
by conduction. This peculiarity of transmission of power by 
compressed air, although it involves very serious losses when 
applied in unsuitable cases, possesses also particular advantages 
for particular purposes, I refer to such work as that of tunnel- 
ling in such situations as the St. Gothard, the Vorailberg, or the 
tunnel about to be made on the Simplon route. Here the air 
which is forced into the tunnel for the purpose of propelling the 
drills is afterwards used for ventilation, and the fact that it is 
cooled in doing its work is an additional advantage in cooling 
the end of the tunnel. These are advantages which are absent 
from the other four methods of transmitting power, and render 
it, I think, certain that for this particular purpose, compressed 
air is the method which will be universally employed in the 
future. 

Comparing now the other methods of transmission, one is at once 
struck by the great flexibility of transmission of power by elec- 
tricity. The electrical conductors can, of course, be taken 
through all sorts of positions without trouble or inconvenience, 
and are very easy to repair. Further, transmission electrically 
can be effected at very much greater distances than can be con- 
veniently done by any other method. It would seem that elec- 
tricity must be the agent when transmission is to be made to 
long distances, as from where there exists a great water power to 
the points at which that power can be used, and in very many 
cases where it is advantageous on account of its convenience. 
One sees electricity coming into competition with transmission 
by ropes or cables, both for tramways and in its use for cranes. 
For tramways there is no doubt that electricity has practically 
taken possession of the field on account of its cheapness in all 


the gradients are extremely severe, so that there are points at 
which there would be insufficient adhesion between the wheels and 
the rails. With regard to cranes, of course all of us are familiar 
with the type of rope-driving which was in use twenty years ago in 
which a high-speed rope was used for driving cranes by means of 
friction wheels, The far greater convenience of electric-trans- 
mission will cause, I think, their method to entirely supersede the 
rope crane, 

Comparing electrical transmission with the ure of shafting and 
gearing, we already see that in many factories power is trans- 
mitted a and a large amount of gearing is rendered 
unnecessary. It has there the advantage that buildings may be 
constructed and machinery arranged without regard to gearing 
and shafting. For many purposes, however, electrical transmission 
has a formidable competitor in transmission by water pressure ; 
each has its own field. It is inevitable that with el«ctrical trans- 
mission of power high speeds of rotation must be used, and for 
many purposes this is inconvenient ; for example, for lifts and 
cranes working ata slow speed, But notwithstanding the fact that 
there seem undoubtedly to be many places where bydraulic 
transmission will permanently be better suited to the purpose 
than electrical transmission, there can be no doubt that there are 
many cases in which at the present day hydraulic transmission 
is used which will ultimately be ¢ffected by electrical transmission 
cf power. Consider, for example, the case of transmission upon 
our ships of war. Here we have at the present time, as a rule, 
transmission of power either by means of water pressure or by 
means of steam pressure. The consequences of the destruction of 
a steam pipe by a projectile would be extremely serious ; and in 
any case the destruction either of a steam pipe or of a water pi 
would involve a very considerable amount of trouble in repair, 
whereas the breaking of the continuity of an electrical conductor 
would be easily and quickly made gcod. In conclusion, I would 
remark that in transmission of power electricity acts really as a 
mechanical gearing. As I pointed out at the outset, the losses are 
essentially of the same kind as frictional losses, and quite distinct 
from the losses in transmission, either by compressed air or by 
steam, which depend essentially upon thermodynamic laws, 


The discussion upon all three papers was taken at 
once. 

Mr. Sprague, the well-known American engineer, began 
it by stating that he considered electricity a much more 
efficient form of energy for the working of lifts than high- 
pressure water. 

Prof. Geo. Forbes said one of the commonest questions 
put to him was, “To what distance is it possible to 
transmit electrical power?” This question could not be 
answered generally, as it depended entirely on the 
particular circumstances of the case. As an instance of 
long-distance transmission he quoted the Transatlantic 
cables. With regard to the Niagara Falls plant, long- 
distance transmission was not contemplated; the object 
was to supply power at a number of different potentials, 
such as 100 volts for lighting, 150 volts for other purposes, 
and 600 volts for electric railway work; the current 
supplied could also be either direct or alternating. The 
second object was to get first-class work. He himself was 
only responsible for the electrical part of the plant, 
but so far as that was concerned he knew it was 
first-class, and he hoped the members of the British 
Association at their Toronto meeting would take 
an opportunity of examining it. The distance to which 
power could be transmitted depended upon the avail- 
able pressure of the electricity. Where coal was 
cheap the distance that power could be profitably 
transmitted would probably not exceed 100 miles, 
but he himself knew of cases in which this could be done 
over a distance of 1000 miles. He had been consulted as 
to the use of the water power of the Victoria Falls on 
the Zambesi for mining work in the neighbourhood of 
Johannesburg. At first he thought the proposal absurd, 
but after careful investigation, and after a visit to South 
Africa, he concluded that the scheme was perfectly 
feasible, as gold-mining operations were continuous 
throughout the twenty-four hours. The Huka Falls in 
New Zealand might also be used for transmitting power 
to the Auckland gold mines. He was about to start for 
Egypt in September next to study the practicability of 
using the water power of the cataracts on the Nile, and 
should report twelve months after; he then hoped that 
English manufacturers would come to the front, and that 
it would not be necessary to go to Switzerland, Germany, 
or the United States for the plant. It was astonishing 
how high an efficiency could be got out of large alternators 
and transformers. At Niagara 98°57 per cent. had been 
obtained, although critics said 93 per cent. was the pos- 
sible limit. In the particular case of the Victoria Falls, 
if a potential of 7500 volts were used, the total capitalised 
cost would be as follows :—Transmission to 100 miles, 
£20 per horse-power; 200, £44; 300, £80; 400, £130; 
but he was careful to point out that these figures must 
not be taken as general, but only as applicable to the 
case of the Victoria Falls. 

Sir Edward Carbutt quite agreed with Mr. Preece that 
the high cost of electricity had been against it, and sug- 
gested the desirability of providing penny-in-the-slot 
meters for electricity similar to those already in use so 
largely for gas. One concern alone, the Gas Light and 
Coke Co., now received 9 tons of pence per week from 
that source. 

Mr. Fredk. Walker, of Leeds, commented on the view 
put forth that hydraulic power was not so economical as 
electrical power. He said it was only necessary to 
observe the working of the hydraulic machinery at docks 
to see how economical they were in the consumption of 
water. Atthe Barry Docks, for instance, when wagons 
were lowered from a high level, the act of lowering 
pumped water into the accumulators, and in the case of 
these large lifts the water consumption was very small. 
Take the case of forging presses. Where such pressures 
as 8000, 4000, and even 5000 tons were brought on to the 
forging, the large presses were brought down either by 
small hydraulic cylinders, with high-pressure water or by 
low-pressure water in the large cylinder, so that the high- 
pressure water was not wasted. It was a mistake to 
suppose that hydraulic power could not be transmitted 
far. Many of the pipe lines at the docks are from 5 to 
10 miles in length and the pressure at the extreme end 
should not be more than 20 Ib. less than that at the 
accumulators. He considered the statement made by 
Mr. Benjamin, of Cleveland, U.S.A., and quoted by Mr. 
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the power transmitted by shafting, was absurd. He 
thought 10 per cent. to 20 per cent. a more likely figure. 

The Hon. R. C. Parsons had had considerable experi- 
ence with steam upon tram lines, and considered it a more 
efficient form of energy than either cable or electricity. 
The working expenses of cable trams were lowest, steam 
next, and electric trams highest. From the costs of 
working tram lines obtained in the United States it had 
been proved that electricity could not compete with the 
cable even on the level, and this was the reason why 
electricity had been so little used in Great Britain for the 
purpose. Again, take the case of pumping, he had had 
under consideration a sewage pumping plant of 150-horse 
power, and after carefully going into the relative effici- 
encies of the two systems, had chosen hydraulic power 
with a water pressure of 7501b. per square inch instead of 
electrical transmission, and he felt sure that he had acted 
wisely, as he obtained at the pumps 50 per cent. of the 
power generated. 

Mr. Parker, of Wolverhampton, thought English 
manufacturers would be able to carry out all the work 
Prof. Forbes was likely to require. With respect to gas 
plant for driving dynamos, he might say that at Belfast 
steam power was now being put in where originally only 
gas engines were used. 

Mr. Alexander Siemens laid stress upon the fact that 
work was not carried out from a purely scientific motive, 
but as a commercial undertaking; the chief point was 
whether a plant would be profitable to the client. 
Professor Ayrton thought the pressure of electrical 
supply was rising rapidly, while that of hydraulic supply 
had reached its limit. Dr. Edward Hopkinson dealt 
with the question of the best method of reducing the 
speed of the electric motor to the slow and often variable 
speeds required for machines. Mr. Robinson (Willans 
and Robinson) expressed his satisfaction with the working 
of electrical transmission of power in their new works at 
Rugby. 

We have not space to deal with the remarks of other 
speakers, nor with the brief replies of the authors of the 
papers, except to say that Mr. Ellington saw no reason 
why hydraulic pressures should not be increased, and, in 
fact, the 1100 lb. pressure was used in Manchester and 
Glasgow, and 15001b. to 1600 lb. elsewhere. Sir Frederick 
Bramwell offered the meeting the following figures :— 
With coal gas at 2s. 9d. per 1000 cubic feet 1 brake horse- 
power could be obtained for 3d.; with electricity at 4d. 
per Board of Trade unit, it could be obtained for 3°7d.; 
and with hydraulic supply at 750 1b. pressure and 3s. per 
1000 gallons, it would cost 4°5d., all the figures being for 
fuel only. Mr. H. Allen, of Bedford, rose respecting 
losses in shafting, and stated that he had found the loss 
in the main shafting to be 25 per cent., in the connection 
to the machine 25 per cent., in the machine itself 30 per 
cent.; so that the actual work obtained at the tool was 
20 per cent. of that produced by the prime mover. 

Section IV., devoted to mining and metallurgy, met 
in the Council Room of the Guildhall, Westminster, on 
Tuesday, under the presidency of Mr. T. Forster 
Brown. Among those present were Mr. J. B. Simpson, 
Mr. H. W. Martin, Mr. T. Sopwith, Mr. Shelford, and Mr. 
Hadfield; but the general attendance was rather small. 
The subjects assigned for the first day were pumping and 
mining at great depths, the former being represented by 
short papers by Mr. J. B. Simpson and Mr. Henry Davey, 
and the latter by Messrs. Brough and William Thomas. 
Mr. Simpson’s paper reviewed the conditions under which 
sinkings have been accomplished in the North of England, 
where exceptional quantities of water were encountered, 
as, for example, at Murton, in 1841, where 9000 gallons 
per minute were drawn from a quicksand, which required 
three pits with six engines, aggregating 1580-horse power, 
working nine sets of 19in. and 16in. pumps. By means 
of these a depth of 75 fathoms was reached, when 
tubbing was got in and the feeders were tubbed back. 
At Cadeby, in Yorkshire, 7000 gallons per minute had 
been lifted by suspended steam pumps, with rams of 8in. 
and steam cylinders of 22in. diameter. The Marsden 
Colliery sinking was carried on with pumping power up 
to 9000 gallons per minute, when the further increase of 
the feeders made it necessary to abandon the system 
and take to the Kind Chaudron method, which was 
attended with complete success. As regards permanent 
pumping plant, the engines in use had been much im- 
proved of late years. Formerly, with low-pressure beam 
engines, a consumption of 8 lb. to 20 1b. of coal per 
indicated horse-power per hour was not uncommon, but 
within the past twenty-five years Cornish engines have 
been substituted to a considerable extent, the coal con- 
sumption being reduced to about 31b. The largest of 
these is at Wallsend Colliery, where there are two 100in. 
cylinder engines of 9ft. stroke, each of 500-horse power, 
in the same engine-house. One of these has been at 
work for twenty-five years, while the second has only 
been recently completed. The author had also adopted 
the London waterworks type of beam engine, with 
double-acting pumps and fly-wheel, with advantage, the 
engine lifting 2500 gallons per minute from a depth of 
860ft., with a consumption of 24 1b. per indicated horse- 
power, which is believed to be as low as anything 
recorded of a colliery pumping engine, the saving in fuel 
having been such as to fully repay the extra cost. 
Underground pumping engines have much to recommend 
them, and might be employed where there was no fear 
of their being flooded, but as a matter of precaution they 
should be duplicated. These, from loss of pressure in 
the conveyance of the steam from the surface, are less 
economical, the consumption, according to the author’s 
experiments with compound engines of this class, being 
not much under 6 lb. per horse-power indicated per hour. 
One of the largest examples of this class was at the 
Powell Duffryn Colliery, in South Wales, where there were 
two Worthington three-cylinder tandem compounds, lifting 
600 gallons per minute from a depth of 1500ft. With the 
increased cost of labour, and the rise in price of inferior 
coal, it was clearly good policy to improve the character 
of colliery pumping engines in order to reduce the annual 


cost of working, and a duty equal to that of the Cornish 
engine for those at the surface, and a somewhat lower 
one for those underground, should be attained. 


The second paper read was Mr. Henry Davey 


‘On WaTER IN Deep SHAFTS.” 


Almost the most important question in sinking shafts and 
working mines is that of drainage. The sinking of shafts in dry 
strata is simple, but when large quantities of water have to be 
dealt with, the problem is one of some difficulty ; and although 
mining is one of the most ancient industries, finality in the 
methods of dealing with water is far from being realised. 

Dealing with water during sinking operations.—It is unnecessary 
to refer to methods more ancient than those now in use, the oldest 
of which is the Cornish system. The Cornish system may be 
briefly described as that of using a bucket or sinking lift fora 
depth of 30 or 40 fathoms, and fixing at that depth a permanent 
plunger-pump, repeating the operation till tho mine is at the 
required depth. A mine 3000ft. deep would thus have, say, 
fifteen plunger-pumps, the water being pumped in fifteen stages. 
There were two principal reasons for the — of this system :— 
(1) Because experience showed that about ft. was the practical 
limit with the sinking-lift ; and (2) that about 200ft. was also the 
practical working limit for the valves of the plunger-lifts. Although 
little has been done to enable the sinking-lift to be used to greater 
depths, the plunger-lift has been so much improved that depths 
of 800ft. to 1000ft. may be safely put on the plunger, and such 
lifts may be economically employed, so that one plunger-lift may 
be used where four to six were employed formerly ; but the great 
difficulty of employing very high lifts, and fixing the permanent 
pumps during the sinking of the shaft, is that of the use of 
sinking-pumps. 7 

For the purpose of sinking the following methods of pumping 
may be employed:—(a) The ordinary sinking-lift for ft. ; 
although sinking-pumps have been used for depths up to 300ft., 
such pumps must be very carefully designed, and, if large, very 
special appliances are required for lowering and otherwise dealing 
with them. (b) Slinging steam sinking-pumps in the shaft. 
Such pumps are useful for small quantities of water, but there are 
the practical disadvantages in taking steam down the shaft, and 
other obvious objections. Such pumps have, however, been much 
used, therefore observations from those who have had special 
experience with them will be of interest. To use such a pump for, 
say, 2000 gallons per minute for the purpose of sinking to a depth 
of, say, 600ft. in one lift to enable a plunger-lift to be put in at 
that depth, is a formidable undertaking. To use the sinking-pump 
for 200ft. only would involve the use of the old method of per- 
manent pumping in short stages. (c) The ordinary sinking-lift 
adapted to 300ft. lift may be employed in two stages, thus cover- 
ing a depth of 600ft. for the permanent plunger-lift. This system 
enables the permanent engine to be made use of in sinking, 
obviating the use of temporary engines. (d) A short-lift sinking- 
pump may be employed, either a steam pump hung in the shaft or 
a bucket-pump worked from the permanent engines ; with fixed 
steam pumps placed in the side of the shaft from time to time to 
relieve the sinking-lift, that it may be used in sinking another 
stage. These and other obvious practical methods may be em- 
ployed, but the author would suggest that the work would be 
more economically accomplished by well-defined plans, by means 
of which the sinking may be done with a permanent engine, 
having its permanent pumps put in during sinking, than by the 
use of any temporary machinery and casual appliances rigged up 
from time to time as difficulties arise, a practice not at all un- 
common. The author is well aware of the difficulty of determining 
at the outset what water is to be met with. A well-designed 
pumping engine will work almost as economically at six as at 
twelve shorter strokes per minute, and the extra cost of the larger 
engine is soon covered by loss of time and expense of temporary 
appliances. (¢) The author has before now suggested carrying in 
advance of the sinking, bore-holes in which pumps may be placed 
to keep the water-level in the strata below the bottom of the 
shaft ; and, although this method has been adopted in one or two 
cases in works for water supply, he is not aware that it has been 
tried in mining. 

Permanent pumping : Engine on the surface.—In Cornish mining 
the pumping-shaft was often made to follow the lode, and had all 
sorts of bends and angles in it, so that the pump-rod had to be 
guided by rollers or angle bobs, and inclined rods of great length 
carried on rollers was common practice, but it is now being 
dispensed with and vertical shafts are being sunk at great cost to 
avoid the difficulties and expense of working on the old method. 
Iron and steel pump-rods have been used, but timber, either pitch- 
pine or American oak, is more usual, The Cornish system was to 
hang the plungers and drawing lifts from the side of the rod, but 
with the modern high lift the rod should be in a line with the 
plunger. For a given quantity of water and a given number of 
strokes per minute the size of the required pump-rod is in pro- 
portion to the length of the stroke. The tpeod of deep-mine 
pumps of this class is governed by the number of strokes per 
minute, not by speed of plunger. A long stroke has, therefore, 
two important advantages :—(1) More water is pum by a given 
sized plunger ; and (2) the pump-rod is smaller. There are other 
advantages in long strokes of a technical nature cx ted with 
the economy of the engine which the author has not time to enter 
into. At a shaft which is now being sunk to 3000ft. the author 
has adopted a stroke of 14ft. for the pumps. There are those 
who advocate gearing between the engine and the pump, on the 
false notion that a small high-speed engine is more economical 
than a large low-speed one ; no high-speed engine has ever beaten 
in economy the low-speed pumping engine. 

Engines underground.—Underground engines were largely in 
vegue, but the advance in the construction of the overground 
engine and its pumps, together with other reasons, has led to the 
falling off in the application of the system. The author has had 
a case of a colliery drained by thirty underground steam pumps 
becoming flooded by a sudden influx of water too great for the 
pumps to suddenly deal with. The pumps stopped one after 
another, and the colliery became permanently flooded until new 
surface engines could be procured. The unwatering was done by 
means of four 24in, suspended sinking lifts, each 300ft. long. 

Hydraulic transmission.—This method has been employed with 
considerable success, and under such circumstances as that of 
taking the power to several points at a distance from the shaft, the 
system has much to commend it, 

Electric transmission.—Where water has to be pumped in small 
quantities from several distant points, this system is a useful one, 
but for purposes embraced in this discussion it can scarcely be 
seriously considered. A good system of surface engine and pumps 
will give a mechanical efficiency of 85 per cent. with simple slow- 
working mechanism ; whereas the loss in electrical transmission 
must necessarily be very great. For example :—Dynamo efficiency, 
95 per cent.; motor efficiency, 95 per cent.; gearing efficiency, 
80 per cent.; engine efficiency, 85 per cent.; combined efficiency, 
60 per cent. It is not however, so much an electrical as a mecha- 
nical problem, the necessary conditions of mechanical application 
precludes its adoption except in special cases. 

Compressed-air transmission.—The same reasoning may be em- 
ployed against the use of compressed air as that used in connection 
with the electricity. 


In the discussion following these papers, Mr. Bauerman 
called attention to the recent development in Westphalia 
of hydraulic pumping engines on the Kaselowsky system, 
which was similar to that originally brought out by 
Messrs. West and Darlington, and subsequently developed 
in the Scotch districts by Mr. Moore, with the difference 








of using accumulator pressure and a very long stroke, 











whereby the dimensions of the engine in the pit were 
considerably reduced. He also instanced a remarkable 
electric installation in a large French colliery, where the 
whole of the necessary machinery, apart from the wind. 
ing engines, was to be driven from a central generatin 
station, burning fuel of a perfectly unsaleable kind, a 


distributing current to pits several miles apart. In this 
instance a large underground engine had been much 
improved in efficiency by changing from compressed gir 
to electric driving. 

Mr. H. W. Martin, President of the South Wales Insti. 
tute of Engineers, gave an interesting account of the 
special difficulties arising from water in deep sinkings 
in his district, where the circumstances differed from 
those of the North of England, as instead of the strata 
being comparatively dry below 100 fathoms, as men. 
tioned by Mr. Simpson, they were liable to very 
heavy intlows from the middle member of the carbo. 
niferous series, the Pennant sandstone. These feeders, 
however, were very irregular in their distribution. In 
one case in a sinking 780 yards deep, 17,000 gallons per 
minute were encountered at 450 yards in one pit, while 
the second was nearly free. They also lowered in the 
course of the working, as he found the pressure on 
the tubbing, which at first was from 100]b. to 150]b, 
to the square inch, had some years later almost ceased, 
If sufficiently liberal provision of pumping power was 
made at first, there might often be a saving in cost of 
tubbing. The use of borings, as suggested by Mr. Davey, 
did not seem promising, owing to the great variation in 
the distribution of the water at different points. He 
instanced an example of a large high-lift compound 
engine, 10ft. stroke, and 78in. _ ag i ll cylinder, 
working a plunger lift of 3800 yards rise. This wag 
originally fitted with double-beat valves, but they had not 
been found to work satisfactorily, and had since been 
replaced by clacks of compressed fibre. 

Mr. T. Sopwith, referring to the gradual increase in the 
height of lifts in deep mines, commented upon the differ. 
ence of opinion upon this as upon other points among 
mining engineers, particularly as to the relative advan. 
tages of direct acting and rotary engines with fly wheels, 
and the proper length of stroke to be adopted in the 
plunger lifts, 

The Hon. C. A. Parsons called attention to an applica- 
tion of the steam turbine for sinking purposes, called a 
turbo-pump, of which a drawing was exhibited on the 
wall, It was a steam turbine driving a 14in, centrifugal 
pump which was slung by chains below the bottom fixed 
pump, and was capable of lifting 6000 gallons per minute 
200ft. high. With 100 lb. steam pressure the consump- 
tion had been found to be about 4} 1b, per horse-power 
per hour. 

Mr. Simpson, in reply, considered that underground 
engines should as a rule be duplicated. The duty of 3 lb. 
per horse-power hour had been realised with steam of 
60 lb. to 70 lb. pressure. 

Mr. Davey, in reply, considered that such hydraulic 
applications as had been mentioned were only suitable 
for very special conditions. In very high lifts the length of 
stroke was all-important, and the proposals to use fast 
running reduced by gearing to short stroke pumps, gave 
excessive size to the plungers if they were not to be dan- 
gerously stressed. For high lifts the old Cornish side 
attachment to the main rod was unsuitable, as the power 
must be applied in the axis of the rod, and the valves 
must be properly designed and lodged in chambers off 
the’ shaft instead of in the old form of cramped H piece. 
Double beat valves working metal to metal were unsuit- 
able for mines where the water was warm as well as 
dirty, but when modified by ;the addition of an elastic 
piece to one of the faces they worked sufficiently well. 

The discussion of these papers made such a large 
inroad upon the time allotted for the meeting that the 
remaining subject of deep mining was rather hurriedly 
treated. Mr. Brough read a paper 


‘©On Derr LEVELS IN MINING PRACTICE IN THE UNITED 
Kinepom.” 


In view of the rapid exhaustion of the thicker and more acces 
sible seams in the British coalfields, and in view of the depressed 
condition of the metalliferous mining industry of this country, 
great importance attaches to the future development of deep- 
level mining. The epithet ‘‘deep” applied to a mine is merely a 
relative one. Early in the last century a shaft 100ft. in depth was 
an object of wonder, and a glance over the history of the depths 
hitherto attained clearly shows the remarkably rapid progress that 
has been made in this respect. At the present time the greatest 
depth at which in Great Britain mining operations are carried on 
has been reached at the Pendleton colliery, near Manchester, where 
the deepest workings are 3474ft. below the surface, The deepest 
metal mine is Dolcoath, Cornwall, which has reached 2552ft. 
These enormous depths have, however, been largely exceeded in 
other countries, notably in the Lake Superior copper region, where 
the Red Jacket shaft of the Calumet and Hecla mine has now 
attained the record depth of 4900ft.; in Belgium, where a colliery 
at Mons is 3937ft. deep ; and in Bohemia, where the Adalbert shaft 
of the Przibram silver-lead miues is 3672ft. deep. Depths such 
as these appear to show that, in calculations having reference to 
the duration of the British coalfields, the limit of depth of 4000ft. 
adopted by Professor Hull in 1860, and by the Royal Coal Com- 
missioners in 1870, in their estimates of the workable quantity of 
coal, was well within the bounds of possibility. It would also 
appear that no considerations of a mechanical nature need limit 
the prospective depths of shafts. There are, however, four great 
obstacles to deep-level mining: (1) the decreasing capacity of 
shafts ; (2) the increase in pressure ; (3) the increase in tempera- 
ture ; and (4) the increase in expenditure. These obstacles were 
considered at some length in a paper recently read before the 
Society of Arts, in which it was pointed out that the first has been 
overcome by increasing the speed of winding, by enlarging the 
skips or cages, and by adopting new methods of extraction, such 
as the pneumatic method of hoisting which was used with consid- 
erable success at the Epinac collieries in France. The increase in 
pressure is not of serious moment, No increase in timbering due 
to depth has yet been observed, and no difficulties have been 
experienced from the effect on the men of the increase of atmo- 
spheric pressure. The increase in temperature is by far the most 
important element needi: iderati The most recent obser- 
vations show that at the Calumet and Hec.a mine the increase in 
temperature with depth is 1 deg. Fah. for 223-7ft. At Dolcoathit 
is 1 deg. for 70ft.; at the Paruschowitz bore-hole in Silesia, the 
deepest in the world, resently put down to a depth of 6573ft., it is 
1 deg. for 62 *1ft. ; while on the Comstock Lode it is 1 deg. for daft, 











EMERY 


4 
2 
oi 

< 











sc ag 


aie 


ae 


SOs 


f 
B 














ie RETA SSR es 






4 
a 
ie) 
Y 


2 





























May 28, 1897. 








THE ENGINEER 





537 








repancy in these results is very remarkable, It must, 
however, be remembered that the Comstock results are abnormal, 
owing to the fact that the surrounding rock is heated from the 
lode probably by volcanic action, whilst the slowness of increase 
t the Calumet and Hecla mine is undoubtedly due to the 
proximity of the cold waters of Lake Superior, For purposes of 
rrgument the mean increase in the United Kingdom may safely 
be assumed to be 1 deg. Fah, in 64ft. The increase in mining 
costs is another serious question. In deep-level mining the cost of 
winding, pumping, and ventilation must tend to increase, The 
effect of increasing depth will, however, be largely counterbalanced 
by the increased output and by the use of improved machinery. 
Fortunately, too, it has been proved that in most Cornish mines 
the volume of water does not tend materially to increase with 
increased depth. It is possible that the outlay might be econo- 
mised by sinking comparatively few but capacious shafts. More- 
over, when coal is mined throughout the country at depths over 
3000ft., the higher price that may reasonably be expected for the 
roduct would counterbalance any increase in mining costs. 
Notwithstanding the obstacles referred to, it would appear that 
mining in coal-seams up to 6ft. in thickness may be carried on up 
to a depth of 4000ft. In the case of thicker seams, owing to the 
impracticability of filling worked out coal beds of 15ft. to 30ft., 
the limit of depth would be less. In the case of the concealed 
coalfield of Kent, the lowest proved seam at Dover is 2200ft. below 
the surface. If, therefore, bore holes show that coal is present in 
workable quantities in other portions of the district, no difficulty 
in mining need be anticipated, and the coal will be well within the 
workable limit. With regard to the productiveness of the deeper 
portions of mineral veins, suffice it to say that Dolcoath is as rich 
at the deepest point as it ever was, and that in other countries 
numerous examples are afforded of discoveries of rich ore at 
deeper levels than those formerly worked. There are no difficul- 
ties peculiar to Great Britaia in deep-level mining. If pumping, 
winding, and ventilation can satisfactorily be dealt with in a Lake 
Superior copper mine nearly a mile in depth, there is nothing to 
revent the same measure of success being attained in Cornwall. 
Nhat deep-level metal mining is well within the range of practica- 
bility is shown by the energetic action of the owners of Dolcoath 
in beginning eighteen months age a new vertical shaft, of 
18ft. 10 diameter, which is expected to intersect the main 
lode at a depth of 3000ft. It is interesting to note that this shaft, 
originally intended to be rectangular, is circalar in section. This 
fact seems worthy of mention, for of all details connected with 
the laying out of deep-level mines, few are of greater importance 
than the form of winding shafts. The relative merits of rect- 
angular and circular shafts have long been a matter of con- 
troversy, and, notwithstanding the wise decision arrived at by the 
Doleoath authorities, the circular section for deep mines has, in 
many localities, not received a fair trial. ‘This is notably the case 
in the deep mines of the Transvaal, The prejudice against circular 
shafts is perhaps owing to the fact that many of the mining engi- 
neers holding the most responsible positions in that country are 
Americans, and from patriotic motives they regard with com- 
placency the enormous business in Oregon pine created by the 
present practice, for all the Transvaal rectangular shafts, with a 
contemplated depth of 2000ft. to 4000ft , and with dimensions of 
21ft. to 27ft. by 6ft., are to be timbered from top to bottom with 
material imported from America, requiring renewal every ten or 
fifteen years. It would be idle to deny that, in cases where wood 
is abundant and cheap, the rectangular section presents con- 
spicuous advantages, and that it is specially adapted for inclined 
shafts that are sunk on the vein with a view to lessening the cost 
of extracting ore during the progress of the sinking. In all other 
cases the circular section is to be preferred, Circular shafts have 
the greatest area with the smallest periphery. Sinking is more 
rapid and cheaper, and less resistance is offered to a ventilating 
current. The tedious and costly hewing-out cf the corners is 
avoided, and the rock and water pressure throughout the shaft is 
equalised, With circular shafts it is cheaper to use iron than to 
use ay el This is well shown in published statistics relating 
to the Saarbriicken collieries, where iron-lined shafts are in general 
use. In the case of the Camphauren shaft, 9ft. 9in. in diameter, 
the cost per yard was £15 in iron, and £27 in masonry, the differ- 
ence being £12 in favour of iron, In this instance, fourteen 
yards were completed in iron per month, as compared with eight 
yards in masonry. The new shaft at the silver-lead mines of 
Clausthal in the _* is exactly similar to those of the Saarbriicken 
collieries, and it has been found that by using wrought iron rings 
in place of timber, an enormous saving of time was effected. 
Another important argument in favour of a shaft without timber 
is its immunity from fire. In view of the fearful catastrophes that 
have occurred in the mines of Przibram and Lake Superior, this 
advantage cannot be over estimated. 


The disc 


Mr. W. Thomas, who was unable to be present, sent 
the following paper 


“On THE Prospects oF DEEP MINING IN CORNWALL.” 


Half a century ago there were several mines in Cornwall which 
ranked as deep mines when compared with mines elsewhere. At 
the pe day the deepest mine in the county—Dolcoath—can 
hardly be called deep, the depth of that mine being about 2600ft., 
while Ashton Moss and Pendleton Collieries, near Manchester, are 
respectively 3360ft. and 3470ft., and other British collieries are 
over 3000ft. Some of the Belgian coalpits in the Mons district 
are within a few feet of 4000ft. The Red Jacket Shaft of the 
Calumet and Hecla Mine, on Lake Superior, is 4900ft., being the 
deepest shaft in existence. 

The shafts in use in the principal Cornish mines, with very few 
exceptions, have been continuously in operation for a long period 
—a period extending, in sume instances, over from fifty to one 
hundred years. They are invariably of small dimensions, are 
often crooked and altogether inadequate for the work required of 
them, especially when their hoisting capacity is considered. The 
hoisting accommodation being limited, it is natural that the means 
of conveying ore to the shaft from the stopes are arranged so as to 
just meet that limited accommodation. Consequently tram-roads 
are rarely what they ought to and might be, and the cost of 
underground tramming, as well as of winding, is very high. 
Tonnage costs are therefore increased in two ways. First, in the 
ordinary working expenditure, these costs are rendered unreason- 
ably high. Second, the limit placed upon the output by the want 
of suitable accommodation necessitates the distribution of all 
pumping, management, and other standing charges over a restricted 
quantity. In each case the tonnage costs are appreciably increased, 
and the possibility of profits proportionately diminished. In one 
of the largest mines of the county, during the winter just ended, 
the pumping engines have raised 100 tons of water for every ton 
of lode-stuff broken and raised in the mine, and for every ton of 
lode-stuff broken and raised the coal consumption throughout 
the mine has been 10 cwt. In this case, by increasing the out- 
oy 100 per cent., the tonnage pumping charges would be reduced 

0 per cent. 

In a mining district, which has been worked extensively and 
Leta for centuries, the practice—thought at one time to be 
governed by the then prevailing ideas of economy, though now 
possibly admitted to be erroneous—has generally been to lengthen 
out the existence of both methods and appliances unduly. It is 
readily understood that many difficulties present themselves when 
attempts are made to sweep away an old-established plant in order 
to obtain admittance for new. It is far easier to secure support for 
the newer machinery in new mining fields. Within the past year 
or two, however, comprehensive schemes for placing the equipment 
of the leading Cornish mines on a more satisfactory footing have 
been elaborated and are now being energetically carried out. In 
a brief note of this kind it is impossible to refer to these in detail, 
but it may be mentioned that several new engines of modern type 
have replaced older types of engines, and in these low-pressure 








has been superseded by high-pressure steam. Deep vertical 
shafts of circular form are being sunk, one in Dolcoath mine, 
18ft. 6in, diameter, and one in the Basset mines, slightly smaller, 
both in hard granite. These are to be provided with thoroughly 
efficient winding, pumping, and other machinery. When com- 
pleted, each shaft will expedite the adoption of a system of 
centralisation of work now impracticable. This, in the future, 
will greatly increase the output capacity, and create a large saving 
in labour and in general working costs. 

But even now the aggregate working costs in Cornish mines are 
not high when compared with other localities. Although, for the 
time, some of the leading Cornish mines suffer from the disadvan- 
tages referred to, it is justly claimed that their aggregate working 
costs appear favourably side by side with those of other districts. 
For the year ending December, 1895, the Ferreira Gold Mining 
Company, Johannesburg, South African Republic, mined 96,689 
tons and milled 61,254 tons at a cost, including all expenses of 
mining, transport, reduction and mine development, of about 
£1 5s, 6d. per ton. This has been lowered since 1895, and may now 
be put at from £1 2s, to £1 33. Probably no mine in South Africa 
can be preferred to the Ferreira as an up-to-date example of a 
thoroughly equipped mine. The Montana Mining Company, 
Montana, U.S A., during the half year ending December, 1896, 
treated 25,150 tons of ore, the total expenses being 84 dols.—about 
£1 153.—per ton. The tonnage costs of many other leading 
mines are familiar to engineers. Taking the largest Cornish mines, 
the present average tonnage costs of working, including all ex- 
penses, run from 153, to £1 per ton—2240lb. A considerable 
reduction from these figures will follow the completion of the 
improvements now being carried out. 

It is impossible in this note to refer to the advancement being 
made in Cornish mines in other important directions, for example, 
in the method of dressing tin ores. 

The conversation that ensued by way of discussion was 
mainly contributed by Mr. Thomas, Mr. C. P. Gibbons, 
representing the Transvaal, Mr. Frecheville, and Mr. 
Bramall, and turned mainly upon questions of under- 
ground temperature, pressure, and working cost. Mr. 
Frecheville took a decidedly less favourable view of the 
prospects of deep working than Mr. Brough; and there 
seemed to be considerable difference of opinion between 
those members who had visited the Transvaal as to the 
actual temperature prevailing in the workings. The 
most interesting matter was that communicated by Mr. 
Bramall on the working of the deep collieries in Lancashire. 
The great depths attained were due to long dip workings 
on sharply inclined seams carried down from the bottom 
of shafts from 600 to 700 yards deep. The temperature 
was from 78 deg. to 82 deg., which, owing to the good 
ventilation, was quite bearable. Considerable trouble, 
however, was experienced from the increase of pressure, 
especially on the roadways, which required constant 
attendance to keep them open. The circumstances for 
working were unusually favourable, as the coal only 
required to be bared at the top and then could be lifted 
entire, instead of being undercut in the usual way. 
There was also a notable increase in the coal consump- 
tion for power purposes, which had advanced in a few 
years from 4} to 84 per cent. of the output, owing to the 
increased depth of working. After Mr. Brough had 
replied, and it was agreed to allow Mr. Thomas to reply 
by correspondence, the Section adjourned till Wednesday 
morning. 

A paper was read before the Shipbuilding Section by 
Mr. Archibald Denny, but as for the full understanding 
of it, it will be necessary to give copies of the diagrams 
used, we hold it over for a future issue, when we shall be 
in possession of the drawings. A discussion of some 
length, chiefly supported by Mr. Froude, followed the 
reading of the paper. 

One or two other papers were read which we hope to 
reproduce at some future date as opportunity offers. 





On Wednesday morning proceedings commenced in 
Section III., Machinery and the Transmission of Power, 
with a paper by Mr. Bryan Donkin, 


‘“On IMPORTANT QUESTIONS IN THE Economic WorRKING 
oF STteAM ENGINES AND BoIers.” 


The following are some of the chief points which during the last 
few years have occupied the attention of leading engineers and 
authorities, both here and on the Continent, with a view of obtain- 
ing the most economical working results. 

Steam engines. — Higher pressures of steam, from 1501b. to 
250 lb., are now being used. Steam pipes should be well drained, 
to prevent water going into the cylinder, and well clothed, includ- 
ing their flanges. Efficient steam jacketing, not only on barrels, 
but especially to all covers of engine cylinders, except in high- 
speed engines, is essential for the best economy. The percentage 
of the internal surfaces really jacketed to the total surfaces touched 
by the steam should always be mentioned. The simple statement 
that a cylinder is steam jacketed is misleading and insufficient 
The clearance volumes and surfaces of cylinders should be reduced 
as much as possible, The extent of the clearance surface is very 
important, and they should be as fiat and as smooth as possible. 
A greater number of revolutions per minute, and higher piston 
speeds are now more used than formerly. Moderately super- 
heated steam has long been employed on the Continent, but is 
coming in favour here very slowly. It greatly reduces condensa- 
tion by raising the temperature of the cylinder walls. Balancing 
the rotary parts is now more attended to in high-speed engines. 
Workmanship is improved, and there is better automatic lubrica- 
tion to all the external moving parts. To prevent oil passing 
through the surface condensers into the boilers, the cylinders and 
pistons are often not oiled at all. Discussion of this important 
point is suggested, with results obtained in practice. reater 
facilities should be given for taking to pieces and putting together 
all the various perts of steam engines, and more attention paid 
to mechanical efficiency, including piston-ring friction. Rotary 
turbine types of steam engines are little used, but they have lately 
claimed much attention, and their economy is considerable. The 
importance of cylinder-wall temperatures and their relation to the 
temperature of the working steam is still not sufficiently appre- 
ciated. This is now recognised as the chief cause of condensation. 
The greater the difference of temperature between the working 
steam and the cylinder, the greater the condensation. Entropy 
diagrams are a most useful form of diagram, showing thermal 
units, and are now beginning to be used ; but they should be more 
largely adopted. The subject has been ably treated by several 
good authorities, both Engtish and foreign. 

Practical application of steam has also been lately made to road 
carriages, and specially for tramways. Some seventy or one hun- 
dred steam tramways, with little engines and boilers placed at the 
end of the carriages, are now ruuning in France, chiefly with 
superheated steam, and are doing good work. Accurate tests on 
all types of steam engines are very useful and valuable, Steam 
engine cylinders and covers ate generally not sufficiently protected 
from radiation. A really economical steam feed or donkey pum) 
is a great desideratum ; as a rule they are very uneconomical, 


Some exact experiments have lately been made in France, showing 
their waste of heat and steam. They should be worked continu- 
ously, if possible, and not intermittently ; not stopped and started 
too often, leading to great waste of steam. Comparative tests of 
different types is suggested. Single-acting engines seem to be on 
the increase for high speeds. The number of expansions has much 
increased of late years. Multicylinder engines, with twenty or 
thirty expansions, are very economical, and are often used, but 
this is only admissible where the barrels and covers are thoroughly 
steam jacketed, or superheated steam is used, or both, 

A greater degree of compression than formerly, as conducing to 
economy, is desirable, and now often used. For comparison of ex- 
perimental results of different steam engines using different steam 
pressures, the terms should be in thermal units. The steam 
engine efficiency committee reported, quite lately, that for all 
purposes it is desirable to state the economy in terms of ther- 
mal units per indicated horse-power hour, and also, if possible, 
in thermal units per brake horse-power hour, whether for saturated 
or superheated steam. Steam should not be allowed to escape 
at exhaust wet, as the loss of heat by evaporation to condenser 
from the internal walls is enormous, 

Steam boilers —Boiler efficiency, or the percentage of heat in the 
fuel, usefully employed in evaporating water, is now generally 
recognised as the best method of comparing experimental results 
in various types of steam boilers, with various fuels working under 
different conditions. The heating value of the fuel should always 
be added, and can easily be obtained by a fuel calorimeter. 
Forced and induced draught are now much more used than 
formerly, both on land and at sea, with excellent results. More 
attention is required to improve the combustion on grates, and to 
regulate the quantity of air admitted, to ensure maximum boiler 
efficiency. The percentage of priming water in steam should be 
determined, if possible. There are many instruments for this 
purpose. Suggestionsare invited as to the best and most reliable. 
Analysis of the gases at the end of the boiler to determine the 
percentage of CO,, CO, and O is most important, and can now be 
made cheaply and easily. No boiler experiments are complete 
without such gas analysis. The excess or deficiency of air in the 
exit gases can be calculated from such analysis, 

Automatic stoking generally leads to economy, as the grates are 
usually better covered with fuel, and there is generally less smoke. 
Steam jets are often used under grates, but frequently they are 
found to consume a large amount of cteam. Smoke is generally a 
sign of bad combustion. Black smoke is a disgrace to the boiler 
engineer, or owner, and more attention should be paid to the 
combustion chamber, and admission of air in small streams, and 
in the right places and at the right times. Water-tube boilers 
have been more used the last ten years than formerly, particularly 
those with small water-tubes, for very high pressures. Steam 
superheaters are often attached to the end of boilers, and they 
are sometimes separately fired. Feed-water heaters are much 
more employed, and with advantage to reduce the temperature of 
the gases, the heat of which would otherwise be wasted, and 
increase the temperature of the feed-water. A feed-water heater 
should be considered as a distinct and separate apparatus, quite 
apart from the boiler. The efficiency of the boiler should be 
stated separately from that of the economiser. Much more atten- 
tion should be paid to cleansing the surfaces, both internal and 
external, of boiler plates, so as to facilitate the transmission of 
heat from the gases to the water. Soot and lime deposits are both 
very bad conductors of heat. Facility for repairs is very import- 
ant, especially in water-tube boilers at sea. 

The variations in the endless types of boilers seem to have less 
effect on the general economic results than a sufficiency of heating 
surface and good combustion, with the right quantity of air for 
the fuel used. Higher furnace temperatures are desirable, but 
the products of combustion should not be allowed to escape at too 
high a temperature, and the best boiler efficiency is generally 
obtained with an evaporation of from 4 lb. to 5 lb. of water per 
square footof heating surface per hour. Coal ground very fine is 
now being used on the Ccntinent for steam boilers, and the com- 
bustion is similar to that with gas firing. The powdered coal is 
burned with or better without forced draught. Belleville, and 
other water-tube boilers, are now much employed in warships. It 
is surprising that automatic stockers are not more used at sea, 
where it would seem that they are most required. Firing by hand 
on land is troublesome, but at sea, especially in tropical countries, 
it is exceedingly trying. Boilers should be much more carefully 
covered to diminish radiation. A good combustion chamber at 
the back of the grate for the proper mixing of the gases with the 
air and diminution of the smoke is very desirable, but care should 
be taken that the flames are chilled as little as possible. 

Introduction of live steam into boilers seems to produce economy 
by improving the circulation of the water. Filtration of air 
through the brickwork and smoke-box of land boilers should be 
carefully avoided. Air should only be admitted where it is really 
wanted, but this is seldom the case. The writer has lately 
collected a large number of reliable tests on steam boilers of 
various types—stationary, marine, and locomotive, with heating 
value of the fuel, analysis of gases, boiler efficiency, temperatures, 
&c. &c. Generally speaking, internally fired boilers give a higher 
efficiency than those externally-fired. The old and well-known 
locomotive type, with smoke-tubes and induced draught, stands 
high as a very economical steam generator. The term ‘‘ nominal 
high-power” of boilers should, if possible, be avoided. It is much 
better to give the total heating surface. A guarantee is often 
given of boiler efficiency with a given fuel and a given evaporation 
per square foot of heating surface per hour. The steam produced 
should be as dry as possible. Better circulation in land boilers is 
much wanted. Coal should be purchased, not by weight only, but 
by the heat it contains. On the Continent it is often bought with 
a guarantee that it will evaporate a certain quantity of water in a 
certain boiler. 

Desirability of reporting results of steam engine and boiler ex- 
periments on a uniform system —It is very desirable that all steam 
engine and boiler results should be tabulated in a uniform manner. 
There is now much confusion, as experiments are published in 
various ways and under different headings by different authori- 
ties. The writer suggests that a small committee be appointed by 
the Council of the Institution of Civil Engineers, with a view of 
determining the best set headings for the detailed statements of 
results. Such a standard method would be found very useful for 
a more rapid and accurate comparison of experiments. The pro- 
posed form should be as practical and simple as possible. In the 
United States boiler experiments are now nearly always published 
in accordance with the uniform system of headings recommended 
and adopted by the American Institution of Mechanical Engineers. 
Any additions can be made by any experimenter at the end of the 
standard form to suit special requirements, 

The discussion which followed was not very important. 
It will be seen at a glance that much more time would be 
required for its consideration than was available. After 
some remarks by Mr. M. Longridge on cylinder conden- 
sation, he summarised the question by saying that the 
great want at present was definite information as to the 
true relations existing between piston speed and con- 
densation. He then directed attention to the vital 
importance of making all steam pipes fall from the 
boiler towards the engine, pockets being provided to 
catch the water, and keep it out of the valve chests. 
Mr. Wolfe Barry said that if it were put into proper 
form the Council of the Institute would give the 
suggestion that a uniform standard should be used for 
recording experiments with steam engines every con- 
sideration. He mentioned Crampton’s system of burning 








dust fuel as one that once promised to be very successful. 
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It was perhaps worth revival. Captain Sankey cordially 
agreed with what Mr. Longridge had said concerning 
steam pipes. It was madness to slope them toward the 
boiler with the idea that the water would drain back. 
It never did, being invariably carried forward by the 
draught of the steam. If economy was sought, steam 
pipes should be as straight as possible, all bends were 
highly objectionable, efficient drainage of the pipes was 
essential, and a water-pocket should be placed at each 
bend for that purpose. He understood that in Alsace 
superheated steam was now being tried. It was so hot 
that the cylinder cracked when the engine was stopped, 
and it was found necessary at such times to keep a small 
current of steam passing through the engine to prevent 
cracking. Captain Sankey, however, did not explain 
either how the cracking was caused, or how a current 
was maintained through a standing engine. As to the 
number of expansions to be used, his firm—Messrs. 
Willans and Robinson—had found that the best result 
in brake horse-power, which was the real test of efficiency, 
was obtained with about fifteen expansions. 

Sir F. Bramwell, after a brief reference to oil in con- 
densing water, and the work that had been done by steam 
on common roads in the earlier days of the century, said 
that the s.s. Sapphire had open-topped atmospheric 
cylinders. These were single-action engines if ever there 
were such things. He quite agreed that it was most 
desirable to know the composition of the gases escaping 
from a furnace. He had tried to ascertain this as re- 
garded the portable engines tested at Cardiff in 1871, 
but the judges did not help him, and although some gases 
were obtained they were never analysed. However, at 
the Newcastle show of the Royal Agricultural Society he 
was more successful, and he might refer the members to 
the transactions of that body for useful information 
on the subject. As to feed-water heaters he never 
could see the use of them, provided the boiler was pro- 
perly proportioned and worked. He was once asked to 
fit a feed-water heater in a large installation, but as he 
found that the gases were passing away from the boiler 
at but 350 deg., he held that that was good enough, 
and could not put the owners to the cost of a heater. 
The Chairman, in winding up the discussion, said that he 
was much in favour of mechanical stokers, which he 
used, not because they effected direct economy, but 
because they enabled him to use with success a very 
inferior and cheap fuel. While agreeing in the main with 
Sir F. Bramwell, he must reserve heaters which were 
worked with waste steam. 


The next paper read was by Mr. Henry Davey 
“On SEPARATE CONDENSING Pants.” 


All steam engine condensers since the time of Newcomen have 
been separate condensers, for the separate condenser was Watt’s 

at invention. The author’s special object is under this title to 
introduce the question of ‘‘Economising Condensing Water.” 
That is done by means of (1) Cooling ponds; (2) evaporative 
condensers ; (3) atmospheric condensers ; (4) methods of cooling 
water to be used over and over again. The condensers of the 
latter class are now so numerous and so well understood, that 
condensers in which means are employed to economise condensing 
water, such as d s ind d for electric lighting stations 
and for other places, especially in towns, because there condensing 
water is generally scarce, will be almost alone considered.- As the 
use of such condensers becomes extended probably great improve- 
ments will be made, improvements which may be hastened by a 
free discussion of the subject. The general principle by which the 
quantity of condensing water is lessened, is that of dissipating 
into the atmosphere heat which would under other conditions 
be conveyed away entirely by the condensing water, and the 
problem to be considered is that of the best and most economical 
means by which the atmosphere may be made to take up or 
convey away the heat to ba dissipated. The varying conditions of 
the atmosphere as regards temperature and humidity are factors 
to be calculated on; there is also the weight or volume of air 
made use of. 

Cooling ponds.—This method is the oldest and probably of the 
least importance, because the space required is so great as to pre- 
clude its general adoption. In proportioning cooling ponds, the 
general practice is very varied ; the author has been accustomed 
to provide 2°5 square feet of water surface and 12°5 cubic fest of 
water for each pound of steam per hour. 

Evaporative condensers.—This is probably the most important 
type of condenser to be discussed, and one which is now being 
rapidly developed. The general principle is that of having a 
nest of tubes into which the steam from the engine is exhausted ; 
water is allowed to trickle down the outsides of the tubes, and 
becoming evaporated, the vapour thus formed rapidly carries away 
the heat from the tube, thereby condensing the steam inside. In 
still air the amount of heat thus dissipated is considerable, and it 
is obvious that if a stream of air be employed to carry away the 
vapour as quickly as it is formed, the condensing effect will be 
greatly accelerated. That is the principle on which the modern 
evaporative condenser is constructed. A fan is employed to propel 
the air. The success of this type of condenser depends largely on 
mechanical details. The quantity of water used may be almost as 
little as that of the feed-water. The modern evaporative con- 
denser is illustrated by the diagram which I have placed on the 
screen. The water used for condensation is taken cold and first 
passed through a supplementary surface condenser close to the air- 
pump, through which condenser the vapour, coming from the 
evaporative condenser proper, is conveyed and further condensed. 
The water leaving the supplementary condenser passes along with 
the circulating water over the evaporating tubes ; on leaving the 
evaporating tubes the heated water is caught ina tank from which 
it is again circulated. From this tank the water for feeding the 
boiler is taken. 

In working evaporative condensers power is required, first for 
forcing the water through the supplementary condenser ; second, 
for circulating the water over the evaporating pipes ; third, for 
working the air-pump ; and foarth, for working a fan when a fan 
is employed. As regards the general practice in the proportioning 
of evaporative condensers of the class above described, the author 
has been favoured with some notes from Mesers. D. Stewart and 
Co., of Glasgow, who are makers of such condensers. The quantity 
of condensing water required per pound of steam is from 11b. to 
1}1b. of cold water, and the area of cooling surface in the evaporat- 
ing tubes should bea minimum of one square foot per 10 lb. of 
steam condensed per hour, The surface in the auxiliary con- 
denser should be equal to one square foot per 551b. of steam per 
hour. The quantity of water circulated should be twenty times 
the weight ofsteam. It has been the usual practice to place 
evaporative condensers on the roof of the building, although when 
a fan is employed it does not appear that that is necessary, It 
would occupy too much time to describe in detail the different 
forms of air-pump and the methods employed to ensure a good 
vacuum ; this and other matters will be probably touched upon in 
the discussion. 

Atmospheric condensers,—The general form of atmospheric con- 





denser is the same as that of the evaporative condenser ; a supple- 
mentary surface condenser may be used in connection with the 
air-pump, and through which condenser the feed-water may be 
pumped on its way to the boiler ; but the heat of the steam in the 
main condenser is dissipated by radiation and conduction into the 
atmosphere, The rate of dissipation of heat may of course be 
accelerated by the use of a fan, The surface required is great. 

Methods of cooling condensing water.—The oldest method is, of 
course, that of the cooling nee already mentioned ; other obvious 
methods are those of spraying the water in a still atmosphere, 
trickling the water over surfaces in thin films, and spraying it in 
a current of air produced by fan or otherwise. The author has not 
in the time allowed him been able to do more than mention the 
salient points in connection with his subject, and in conclusion he 
would point out the fact, that methods of economising condensing 
water are growing in importance ; therefore a full discussion could 
not fail to be of great interest and value to the profession. 


The paper was illustrated by a diagram showing two 
tubular condensers, one large, with a horizontal fan at the 
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EVAPORATIVE CONDENSER 


base to send up a current of air through it, the other a 
small vertical tube supplementary condenser standing 
by the side of the first. | Some important and valuable 
information was elicited in the course of the brief discus- 
sion which followed. Mr. Robinson, of the firm of 
Willians and Robinson, said that it was of the utmost 
importance to keep the condenser as close as possible to 
the engine. The exhaust pipe should be free from bends. 
The air pump might be put anywhere; a vacuum in the 
condenser might be very excellent while there was a 
great deal of back pressure in the cylinder. Not nearly 
enough attention was paid to this point. 

Sir F. Bramwell said there was nothing new about 
evaporative condensers, and cited one which he had 
put up in the Belvedere-road more than twenty-five 
years ago, which was still at work with great efficiency. 
In 1862, Messrs. May and Mountain exhibited a cast iron 
evaporative condenser. Then there was Craddock’s con- 
denser, consisting of a group of thin copper tubes spinning 
in the air. In the old Ramsgate boat Vesta, fitted with 
Howard’s quicksilver boilers, it was essential to feed the 
boilers with fresh water. This was managed with a jet 
condenser, by circulating the condensing water through 
pipes outside the hull of the shipin the sea, by which the 
water was cooled and used over and over again. 

Mr. Tannett agreed with all that Mr. Robinson had 
said. It was vital that the condenser should be near the 
engines. His firm had put up rolling mill engines 
indicating as much as 3000-horse power with an evapora- 
tive condenser. It needed a very big air pump to deal 
with the great rush of steam that was sent in when the 
engines were running at full speed. 

After a few remarks by Mr. Schonheyder, Mr. Halpin 
briefly described a condenser in the form of a tower, 
through which a current of air is passed, the air being 
drawn in by the inducing action of the cooling water, 
which is driven in in jets through cones. 

Mr. Longridge said it would be well at future confer- 
ences to take the papers as read, and leave more time 
for discussion. Had this been done in the present case 
he would have supplied figures to show that about 75 per 
cent. of the feed-water would suffice for condensation, 
very much less than stated by Mr. Davey. A larger 
condenser was, however, needed. It was purely a 
question of economy. Which paid better, less water 
or less metal? On one point a warning was needed. 
Nothing could be worse than fitting one condenser to a 
number of engines. The condenser must be far away 
from some of them. There must be bends in the pipes, 
and valves to shut off certain engines; all those valves 
were sure to leak air. Then there were numerous joints 
also leaking. It was practically impossible to get any- 
thing like a satisfactory vacuum under such unfavourable 
conditions. As to the question in general, he held that it 
was best to cool the condensing water and use it over and 
over again. 

Mr. Davey replied in very few words. 


Mr. Aspinall, Chief Mechanical Engineer of the 
Lancashire and Yorkshire Railway, tben read a paper 
“On PeTrRoLteum as STEAM ENGiIne Foust.” 


Petroleum as liquid fuel has been used much more largely than 
other oils, but gas tar, creosote oil, and green oil from gasworks 


1883 that liquid fuel was used to any great extent in locomotives 
Many experiments were tried in the direction of using atomisers 
or pulverisers for the purpose of making liquid fuel into the form 
of a spray, and amongst them may be mentioned those of Lent, 
Artimeff, and Brandt. In 1884 a communication as to the use of 
liquid fuel for locomotives in south-east Russia was made by Mr, 
T. Urquhart to the Institution of Mechanical Engineers, and that 
communication contains very full information as to the way in 
which the work was done. 

While there is little doubt that there are great advantages in 
the use of petroleum refuse for raising steam, either in locomotive 
or other boilers, in a country like south-east Russia, where such 
fuel can easily be obtained, the difficulty of obtaining it at a 
reasonable price in this country has been a barrier to the introduc. 
tion of liquid fuel as an article of considerable consumption 
although its great convenience and adaptability render it a very 
desirable fuel if anything can be done in the way of ensuring 4 
constant supply at a moderate price. Roughly speaking, the 
author has found that with Lancashire coal at 93. per ton, liquid 
fuel ought not to cost more than ld, per gallon to do equivalent 
work, In the South of England, where coal is dearer, the con. 
ditions are somewhat more in favour of oil. The use of oil is jp 
some respects not unlike the use of gas in a gas-stove, as it can be 
turned off at once when it is not wanted, and started again at a 
moment’s notice, thus preventing waste. The combustion can bo 
made so perfect as to get rid of all smoke, and, if proper precan. 
tions are taken, no damage whatever is inflicted upon the fire-box 
plates. These, no doubt, have to be protected in some instances 
by a lining of brickwork where the spray impinges upon one spot 
constantly, but on the other hand, the fire-box sides in a loco. 
motive are relieved from the constant abrasion of the coal, which 
tends to wear down the plates between the stays, and thus 
reduces the life of the fire-box. 

A liquid fuel system does not necessitate the radical alteration 
of a boiler, as in most cases arrangements can be made—first, 
either to burn coal alone ; secondly, coal and oil in such propor. 
tions as may be convenient ; and thirdly, oil alone. The theore- 
tical evaporative value of different kinds of oil compared with 
coal has — as under* :— 


Theoretical Evaporative Vulue of Petroleum from and at 212 dey, Fuh, 
Pounds, 
21°48 


Pennsylvanian heavy crude oil .. 
Caucasian light crude oil ‘2 
Caucasian heavy crude oil .. 
Petroleum refuse .. oo es 
Good English coal .. 2. 1. 0s +: 0s oe ce oe 

The methods of applying tke oil-jet in a locomotive boiler have 
been varied a good deal, in some cases the oil being introduced 
through the fire-hole door, and in other cases the jet being in- 
serted below the foundation rings; so that, as Mr, ‘T. Urquhart 
pointed out, he was able, where he burnt nothing but liquid fuel, 
to close up the fire-hole door altogether, thus obtaining more 
heating surface in his fire-box. The method adopted by Mr, 
Holden on the Great Eastern Railway is to put in two special 
openings through the fire-box casing, into which are entered tho 
oil-jets, as shown upon the diagram herewith. : 

The use of liquid fuel has not been confined to locomotives, as so 
far back as 1886 the Russian Government tried experiments upon 
two steamers built by Butz and Co,, St. Petersburg, and fitted 
these with a type of furnace invented by Lieutenant Pashinin, 
and in that case it was stated that the petroleum evaporated two 
and a-quarter times as much water as the coal which they had at 
their disposal. Messrs. Wm. Doxford and Sons, of Sunderland, also 
experimented with a torpedo boat fitted with a petroleum fuel 
arrangement, and there are numerous instances of recent applica- 
tions. Where boilers are hand fired, or in the case of vessels in a 
heavy sea, it is found that the amount of labour involved can be 
materially reduced by the use of liquid as compared with solid fuel, 
and taking into account the higher evaporative efficiency of oil, 
there may be occasions upon which, where oil is available as fuel, a 
smaller boiler may be introduced with advantage, thus saving weight 
in vessels of the torpedo boat class, There have been instances 
in which oil has been used in electric light stations where sudden 
demands, due to fog and other causes, have made it difficult for 
the existing boiler plant to produce steam rapidly enough during 
the period of maximum output, whereas the existence of an 
auxiliary oil-burning plant has enabled the boilers to get through 
the short period of hard work without the slightest difficulty. 

The most conspicuous application of oil burning in this country 
is that on the Great Eastern Railway, as perfected by Mr. James 
Holden. For such particulars as are given of work done upon that 
railway the author is indebted to Mr. Holden, and the illustra- 
tions which are given of the locomotive and of the form of jet 
used are copied from his designs, There are on the Great Eastern 
Railway thirty-seven locomotives, thirteen stationary boilers, and 
four furnaces fitted with liquid-fuel firing at present. In the 
case of the locomotives, the oil fuel is carried in two cylindrical 
tanks placed on the tender, leaving the central space perfectly free 
to hold coal as before. Suitable provision is made for warming the 
oil in these tanks in the winter, From these tanks the oil is 
carried by pipes to the engine foot-plate, where, after passing 
through the necessary valves, it is sprayed into the fire-box by the 
injectors. A cross section and elevation of one of these injectors is 
shown on the diagram above referred to. 

An ingenious addition to this form of injector has a pipe at the 
end through which heated air, heated by the waste heat in the 
smoke-box, can be drawn through the injector, which it enters at 
a temperature of 300 deg. Fah., and combined with the oil as it 
enters the fire-box. Another usa which is made of this induced 
current where a locomotive happens to be fitted with the automatic 
vacuum brake, is to couple the injector up with the brake pipes, 
and make the fuel injector act as an ejector for maintaining the 
vacuum throughout the train, Where this is done, of course the 
advantage of the heated air going into the fire-box is not obtained. 
Should oil fuel be used alone, it is only necessary to cover the fire- 
bars with a thin coating of broken fire-brick so as to prevent the 
inrush of too much cold air, 

The consumption of fuel for doing corresponding work is stated 

to be, on the Great Eastern Railway, as follows :— 





lb. per mile, 
-. 35 
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When using coal and oil combined { _— e —. 
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When using oil only 6° 
Oace the use of oil is arranged for in considerable quantities it 
becomes an easier matter to supply the locomotives with their fuel 
than in the case of coal, as the oil can be allowed to run out of 
suitable tanks with great facility into the reservoirs provided on 
the tender. The fuel employed on the Great Eastern Railway 
until recently consisted of Russian astaki, or petroleum refuse, 
having a specific gravity of 0 906, and an ignition temperature of 
336 deg. Fah., but the quantity imported to this country is not 
sufficient at present to make it readily obtainable. At present 
green oil is being used, and this is obtained from gas works, 
and has a specific gravity of 1°1, and a flash point of about 
220 deg. Fah. : 
The author has fitted several Lancashire and Yorkshire 
Railway Company’s locomotives with oil-burning apparatus 
for use on the Liverpool Dock lines, the main object in 
this case being, not to economise in fuel, but to get rid of fire risk, 
on account of the emission of sparks, and also to avoid the pro- 
duction of smoke, which would have been most objectionable in 
passing some of the Liverpool streets, In this case Holden's 
injector was used, and the author has reason to believe that this 
course has been followed by the other railway companies who 











have also been found to be very effective. The first experiments 
in Russia with petroleum were made in 1874, but it was not until 


* Tue Enoineer, September 7th, 1688, page 194. 
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se of the Liverpool Dock lines. In the case of the Liver- 
we ih creosote oil has been largely used as being the 
cheapest fuel available, but gas tar has been found to give very 


ults. 
— of liquid fuel for the production of steam cannot be 


said to bo in any way in the experimental stage so far as 
mechanical appliances are concerned, in fact, it may be called an 
jdeal method of raising steam, the only difficulty arising being 
that of the question of supplying fuel at a reasonable price, a 
difficulty not easily surmounted in a country so far removed from 
the oil fields. 

The paper was illustrated with diagrams, most of 
which have already appeared in our description of the 
Petrolia, published in Tur EnoinrEr for September 28th, 
1894. The chairman said that as Mr. Holden could not 
be present, he would call on Mr. Bell, Mr. Holden’s 
assistant. Mr. Bell said that of the thirty-seven engines 
fitted to burn oil, sixteen were express, and the remainder 
tank engines. At Stzatford they had storage for 90,000 
gallons. It only took a couple of minutes to supply a 
locomotive with 650 gallons, which was enough for 
about 500 miles. The copper fire-boxes lasted better 
than with coal. They had some running which were 
six years old. 





(4) the design and strength of the bridges carrying the line over 
any rivers or watercourses ; (5) the character of the rolling stock 
to be used ; (6) permanent way. 

(1) With reference to the gauge, opinions differ very greatly, 
and without going into the relative merits of the various gauges 
which have been adopted throughout the world, the writer is of 
opinion that, as a general rule, the gauge should be the same as 

| that of the general system in connection with which the proposed 
railway may at the outset, or at some future time, have to work. 
Of course, the location of a proposed railway may be such that 
there may be no reasonable possibility of its ever becoming more 
than a mere local line between fixed centres. Some of the 
members present may be aware that in the early days of the 
Cape Colony the two railways, which were the pioneers of railway 
construction in that Colony, consisted of a line to Wynburg, and 
one to Wellington of a total length of about fifty-three miles. The 
gauge adopted was 4ft. 8hin. At that time the northern boundary 
of Cape Colony, so far as ordinary trade and civilisation were con- 
cerned, only extended northwards as far as Worcester, a distance 
of a little over two miles. When it became necessary to connect up 
the few towns lying to the north, a railway of the cheapest descrip- 
tion was considered all that was necessary, and the gauge adopted 
was 3ft. 6in. There was no idea in the minds of the authorities 
at that time that this was really the pioneer of a great 
through railway, stretching from Cape Town to the Zambesi. 
Eachjsuccessive extension northwards has been continued on the 


The blast pipe area was 30 or 40 per cent. same gauge, and the first two railways constructed were altered a 












































SECTION ON A. 


HOLDEN'S LIQUID FUEL 


greater than when coal was the fuel. In their suburban 
engines they had to burn a little coal, because the trains 
stopped so often, and the oil had to be shut off to check 
the supply of steam, and the coal fire lighted it again. 
Mr. 8. Johnson said that on the Midland Railway they 
only had one stationary boiler at work, and it did very 
well indeed. Mr. Paxman asked for information as to the 
quantity of air and steam injected with the oil. Some 
thirty years before, he had fitted up an oil-firing boiler 
at Hackney Wick, but he found that there was no 
regularity in the price of oil, which went up to a pro- 
hibitory point as soon as there was any demand. Another 
speaker said that oil firing was of immense value in 
electric light stations in helping the boilers over the 
maximum load period. A great objection to oil was the 
noise of combustion, and the risk of an explosion of gas 
in the furnace. 

At this point Mr. Holden entered the room, and being 
called on by the Chairman, said that with his injectors 
there was very little noise, while the notion that an 
explosion could take place was chimerical. He had 
never had an accident. They began seven years ago on 
the Great Eastern, and burned 50 tons of astaki the first 
year. Last year they burned 5000 tons. Price was the 
great difficulty, but they regulated the consumption of 
oil on the Great Eastern Railway by the price. Those 
who had the oil to sell sometimes overshot themselves, 
and asking too much, lost their market. 

The Chairman, in concluding the business of this section, 
said that news had arrived of a great discovery of oil in 
Borneo which must cheapen it. A vote was then taken 
on the engine test standard and carried unanimously. 

The Railway Section then commenced its proceedings. 

On Wednesday, at noon, two papers were read in 
Section 1, which we give together as they were taken at 
the suggestion of Sir Douglas Fox, who was in the chair. 
The first was by Mr. R. Elliott Cooper, 


“On tHE LocaTION AND Cost oF WoRKING PIONEER 
Rariways.” 


In introducing this subject as one for discussion in this section of 
the Conference, the author proposes merely to give such an outline 
as will form a basis upon which any members taking part in the 
discussion can give their opinions and the results of their individual 
experience. The question of how to deal with railway communica- 


tion in sparsely populated districts, or in localities where it is antici- | 


pated that improved means of transport will improve their natural 


capabilities, has taken different forms in various countries and dis- | 


tricts. The varieties of opinion which have prevailed has resulted 
in many anomalies, which have greatly hampered the future 


progress of these countries so far as facilities of transport are | 


concerned, 

_In considering the question of the location and construction of 
pioneer railways in undeveloped districts, it is, in the author’s 
opinion, of primary importance to keep in mind the fact that a 
locality which may at the time only be capable of producing a 


traffic which would pay on the most moderate capital expenditure | 


may, and probably will, within a few years so increase in prosperity 
by the facilities afforded, that large expenditure, out of all pro- 
portion to the first cost, has to be incurred to meet requirements of 
traffic which may be quite beyond what the promoters of the rail- 
way in the first instance ever anticipated. In locating the route of 
such a railway, and deciding upon its general character, the follow- 
ing points must first be considered :—(1) The gauge of the proposed 
railway; (2) the steepest gradient; (3) the sharpest curves; 














8. GECTION ON C.D. 
INJECTOR 


few years since to the same gauge. This gauge is found to work 
well, and is quite able to deal with the very large traffic passing 
over the line. In locating the route, however, for the first hundred 
miles or so, possible extensions to the north were not apparently 
considered. This is merely an instance of the necessity of keeping 
in view the fact that a pioneer railway may become a great trunk 
line. 

(2) With reference to the gradients the author thinks there 
may be more latitude than as regards gauge. To a great 
extent the general contour of the country through which the 
railway has to be constructed governs this question ; but in this 
respect also the future of the railway of which the pioneer line 
is possibly only a beginning, must be carefully considered. 
If the country consists of moderate undulations the pioneer line 
can be constructed practically on the surface, and when the traffic 
has developed sufficiently to justify further expenditure the 
formation can be altered so as to secure a more uniform grade. In 
many cases a railway similar to a contractor’s ‘‘overland route” 
would be quite justifiable. This was the system largely adopted in 
the early days of railway construction in America, In traversing 
a hilly district, works of a more permanent character become 
essential on account of the great cost which material alterations 
and improvements would involve, but in view of future develop- 
ments it may often be desirable, in laying out the line, to avoid a 
continuously steep gradient by concentrating the rise at some 
particularspot and surmounting this by one of the systems of rack rail- 
ways. In many cases a tunnel may afterwards be substituted for the 
rack portion when the development of the traffic justifies the change. 
In other cases, provided the ruling gradients are not exceeded, 
it is justifiable to contour round the hills rather than go to the 
expense of a tunnel or tunnels whilst the line is in its pioneer state. 
This is the system which has been generally adopted at the Cape, 
where the steepest or ruling gradient is 1 in 40, which is the 
steepest which the author would suggest, except under exceptional 
circumstances, 

(3) The question of the minimum radius of curve to be adopted 
is of equal importance to the foregoing considerations, as the 
practicability of constructing a railway from an economical point 
of view depends upon the curves which can be used. Although 
the author has constructed railways of the pioneer class with 
curves of three chains with a gauge of 4ft. 8}in., he considers 
that nothing sharper than five chains is desirable if there is any 
probability of the railway ever having to deal with a large goods 
traffic or fast passenger traffic. 

(4) Although it is clear that in a pioneer railway the line should 
be laid out, so far as practicable, to avoid costly bridges, there 
are, of course, rivers and watercourses which must be met with 
in any line of any considerable length, and the author thinks that 

| although the smaller ones may be constructed of timber of a cheap 
design of a temporary character, all the large works should be 
| carefully located and constructed ina permanent manner and of 
| sufficient strength to carry the heaviest rolling stock which the 
development of the traffic will necessitate. The difference in first 
| cost is comparatively small to the cost and inconvenience of recon- 
| structing the larger river bridges. 

(5) The rolling stock will necessarily vary with the class and 
| amount of traffic to be dealt with, and the weight and character of 
the permanent way. In Italy on the railways of the third 
category, which have been largely constructed in that country to 
serve the light agricultural traffic, engines of twelve tons to fifteen 
tons weight are largely used, which take trains of only four or five 
passenger coaches or goods trucks. On the other hand, engines 
weighing with their tenders about eighty tons are now being used 
in other countries on pioneer lines with a gauge of 3ft. 6in. 

(6) With reference to per t way, there has been a growing 
| tendency of late years to lay down heavier rails—even where in 
| other respects the construction is of the cheapest character—than 





was the case a few years ago. Where rails of 401]b, to the yard 
were considered ample, 601b. to the yard are now looked upon as 
| more suitable. The author, however, thinks that where the 
| weight of the engine does not exceed about 30 to 35 tons, rails 
from 45 1b, to 501b, are ample whilst the line is in its pioneer state. 
The author regrets that the space allowed for the introduction of 


this subject prevents the possibility of intrcducing the subject of 
working expenses. In the discussion, however, it will be competent 
for any member to raise the point, and the author may mention 
that, in those lines of a pioneer class with which he has been con- 
nected, the working expenses varied, according to the local circum- 
stances and the gradients to be dealt with, at from 45 to 75 per 
cent. of the gross receipts. This, of course, only applies to normal 
conditions, the cost of working in one case, during a long succes- 
sion of bad weather, having amounted to 110 per cent. 


The second paper was by Mr. Arthur Cadlick Pain, 
M. Inst. C.E., 


‘“On Waar 1s Truz AnD FatsE Economy IN 
Rattway CoNsTRuctIon ? ” 


What is true or false economy in light railway construction is 
largely governed by the fact that the capital that can be raised for 
such undertakings is very limited, and therefore expenditure 
which might be very good economy if the funds were easy to get 
is very bad economy where the reverse is the case. Apart from 
the cost of financing the capital, it is clear that the smaller the 
volume of traffic to be carried into or out of a district, the smaller 
should be the capital expenditure. If railways are to be made in 
purely agricultural districts, the earning power will only equal 
from £4 to £7 per mile per week. The greater economy in first 
cost is, therefore, absolutely necessary. 

In the United Kingdom it may be taken as a rule that the 
public roads are unsuitable for the laying down of light railways, 
although there are a few exceptions; were it otherwise, light 
railways might be extended to a very considerable mileage, It 
is evident that most of the roads follow the route of the old 
pack-saddle tracks, or what were only footways or occupation 
roads, and the services of an engineer were rarely called for 
except in very hilly or mountainous districts. In the construction 
of the turnpike roads the talent employed was mostly local, and 
a glance at the ordnance map will show how even these roads, as 
well as others, have been pushed out of their natural route to suit 
the convenience of the all-powerful landowners. As a result the 
gradients are unnecessarily bad, causing a permanent daily loss 
to the district by the extra cost of traction and wear of vehicles 
and roads. To perpetuate this loss by laying light railways along 
them would be folly. This daily loss going on all over the country 
has never been fully recognised, and the indirect as well as the 
direct advantages to be gained by the construction of properly- 
located light railways, or subsidiary lines, or elongated sidings to 
the main lines, has never been properly appreciated, It is trve 
economy in locating these lines to contour the hills rather than 
go through them, 

Since the days of canal construction, when contouring was an 
art in which the engineers of that time were adepts, the numerous 
advantages to be gained by following the surface of the ground 
have been lost sight of in the desire to make the line of as short 
a length as possible. When cuttings and banks are made, works 
of art follow in the crossing of roads and streams. The ordinary 
maintenance, apart from the permanent way, is less on a surface 
line. A line of greater length with easier gradients allows of the 
use in working of lighter engines, and this again allows of the 
use of lighter permanent way. Permanent way suitable for a 
line of easy gradients and a maximum weight of engines, say of 
nine tons, on a pair of wheels, with rails of 50 lb. per yard, would 
cost, laid complete, £1300 per mile, so that it is generally true 
economy to lengthen the line rather than shorten it. 

It may be argued that it would increase the cost of transit to 
the passengers or the conveyance of goods to the trader, because 
mileage is the unit of charge rather than cost of construction ; but 
to the investor the greater length of line at a reduced capital cost 
appeals favourably. It is true economy to provide plenty of 
stations or sidings on the route, so as to secure all the traffic in the 
district ; to construct shelter for passengers and provision for 
receiving light goods and parcels and protecting them from 
damage by wet or from pilfering; to make stages to unload 
goods upon to save labour at the stations and release the trucks, 
also enabling the goods to be easily loaded into carts ; to lay in 
loops to the running lines at stations, so that trucks can be easily 
attached or detached with as little shunting as possible, and thus 
avoid delay to the trains—this is very important in the case of 
mixed goods and passenger trains ; to erect a strong timber fence 
where the line passes through grass land on which cattle are 
placed, and of light steel wire through arable, down, wood, or 
heath land. 

In light railways it is desirable to insist on the trains being 
limited in speed. The saving in wear and tear of engines and 
rolling stock is considerable, and greatly reduces the cost of 
maintenance of the permanent way. From twelve to fifteen 
miles an hour should be the limit of speed. The inconvenience 
that was occasioned through the adoption by the late Mr. Brunel 
of the 7ft. gauge for the Great Western Railway appears to 
have sunk deeply into the minds of the public, and any proposal 
to construct lines of a narrower gauge than 4ft. 8hin. is received 
with disfavour. The inconveniences of a break of gauge for a 
light railway has been very much over-stated, and it certainly is 
not more inconvenient to a passenger to step from a carriage of 
the ordinary gauge into one of a narrower gauge than into one of 
the same. 

As regards goods and minerals, the prime cost of handling varies, 
according to the description, from 3d. to 6d. per ton, without 
using machinery of any kind. The expenditure in construction 
between a broad and narrow gauge line used tobe put on the slice 
taken out of the centre, varying with the widths of the gauges. 
That argument, however, does not hold water. It can be shown 
that in the difference between a 4ft. Shin. and a 3ft. gauge the 
saving in the cost of permanent way will be upwards of 40 per 
cent., and this saving may be increased in works if the country is 
at all heavy. If the load to be carried will only fill a wheelbarrow, 
it is false economy to provide a cart. It is equally unnecessary to 
buy land wide enough for two lines of way, and the experience on 
the main lines has no sort of bearing on light railways. Such lines 
can be worked with few exceptions without the provision of a line 
of telegraph or telephone. It is unnecessary to provide cattle- 
pens, carriage-ramps, long or high platforms, goods-sheds, carriage- 
sheds, turntables, weighbridges, signal-boxes and interlocking of 
signals—except at junctions—until the requirements of the traffic 
when developed have shown them to be necessary. It is false 
economy to permit the use of any permanent-way materials during 
construction. 

The discussion which followed was conducted on the 
old familiar lines. Once more was said all that it seems 
possible to say on first cost, break of gauge, kc. Mr. 
White opened the discussion by referring to the Beira 
Railway in South Africa—a narrow gauge road, 200 miles 
long, with a ruling grade of lin 50. It is worked by 
12-ton engines, which are able to haul paying loads of 
30 tons. A succeeding speaker briefly described a 2ft. 6in. 
gauge line in South America, which began as a small 
affair 50 miles long, and is now a main road of 620 miles, 
running up country from Antofagasta. The line rises to 
a height of 12,000ft. above the sea in the Andes. It has 
the great defect that although it can carry down goods 
and materials, it cannot be worked by locomotives power- 
ful enough to haul coal and other things necessary for 
the development of the mining industry of the district 
which it professes to serve up the incline. The speaker 
generally supported Mr. Cooper’s views. The engineer 
of the line defined it as a mineral road, and defended it 
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as quite suitable for its intended purpose. It is worked 
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matter in referring to the difficulty of revers’ng, ard 
pointed out that it necessitated a second motor, or sets 
of motors, for going astern. He also mentioned that it 
was not only the propelling engines that were out of the 
common in the Turbinia, but that the vessel and all she 
contained was novel, and he brought forward again a 
suggestion that he made three years ago, that a vessel 
should be first tried with a Yarrow or Thornycroft engine 
and then with a Parsons, so that it should be possible to 
make some trustworthy comparison between the two 
means of propulsion. 

Mr. Parsons, in replying, said that the difficulty of 
reversing was not very great, as by the addition of an 
extra weight of } ton he could, and was about to put in, 
an extra motor, which would propel the vessel astern at 
12 knots speed. On the Turbinia, as she now is, pro- 
vision has been made whereby she can reverse at three- 
knot speed. He admitted the justice of Mr. Froude’s 
remarks about the propellers, and acknowledged that 
they did interfere slightly with each other. 


The other paper read in this section was by Mr. A. E. 
Seaton, 


‘‘On Use or WATER-TUBE BoILers IN THE MERCANTILE 
Marine.” 


The resurrection and revival of the water-tube boiler and its 
successful employment for naval purposes has naturally caused the 
question to be asked on all sides, ‘‘ Cannot such boilers be used 
with advantage in the mercantile marine?” and, as may be 
supposed, the replies of engineers differ very largely on the 
subject, varying between the extreme opinions that there is 
nothing to hinder their immediate adoption, and that such boilers 
are not or never can be fit for mercantile steamships. The contro- 
versy, both in political and professional circles, has practi- 
cally revolved round one particular form of water-tube boiler, so 
that the general merits of the case have been confused, and in 
many instances entirely lost sight of. 

The water-tube boiler first appeared in America in the very 
early days of this century, long before Queen Victoria ascended 
the British throne. The object of Colonel Taylor, in 1807, was to 
substitute for the heavy, roomy, and somewhat inefficient Cornish 
boiler a generator more suitable to the exigencies of shipboard, and 
that after experience with the paddle-steamer Claremont on the 
Hudson, It will thus be seen that at the outset the distinguishing 
features of a water-tube boiler, viz., light weight and small space 
occupied, operated to cause it to be proposed in the mercantile 
marine of America. Many efforts have since been made in America 
to employ a water-tube boiler of some kind or other in mercantile 
ships, so that to-day the engineers of the United States are in a 
much more receptive mood for the adoption of the water-tube 
boiler than are the engineers of this country, where hitherto the 
attempts to use that form of boiler at sea have been few and far 
between, and mostly attended with ill-success, The possibilities 
of the water-tube system have not, however, either in this country 
or in any other, been exhausted ; and although there are at the 
present time many types in successful use, none altogether fulfil 
the necessary conditions for the best form of water-tube boiler. 

Considering the ideal water-tube boiler to consist altogether of 
cylindrical components, with either spherical ends or ends of such 
a form as to require no staying, and subject only to internal pres- 
sure, it needs little demonstration to show that such a boiler must 
be lighter, stronger, and more capable of withstanding rough usage 
than a boiler which is a combination of cylindrical components—a 
large portion of which is subject to external pressure—rectangular 
boxes, flat ends, &c. ; and therefore it will be assumed that it is in 
itself gon than the Scotch boiler, pressure for pressure, and 
especially so for high pressures ; that it contains less weight of 
water than its rival ; that it can be designed to occupy as little or 
even less space than the Scotch boiler ; and that steam can be got 
up in it in half-an-hour as against four to six hours with the Scotch 
boiler. All these assumptions are, however, borne out by recent 
practice. 

In H.M. Navy, experiments with both the Belleville* and Thorny- 
croft boilers have shown that the type can be worked as economi- 
cally as to fuel as the Scotch boiler, and that the amount of coal 
required to get up steam is considerably less. There is indeed no 
prima facie reason why a water-tube boiler, properly designed and 
properly worked, should not be capable of evaporating as much | 
water from a pound of fuel as the ordinary boiler can. 

The enduring powers of the water-tube boiler have not yet been | 
demonstrated, and as that is a question of cost, it necessarily has | 
avery important bearing in determining their use in commercial | 
steamships. But here, again, there are no primd facie reasons why | 
a water-tube boiler should not last as long as any other boiler ; 
indeed there are many reasons why it should last longer, not the | 
least of which is the fact that it is not subject to distress of itself | 
as a whole, or of any of its more important parts, on rapidly raising 
steam, or on rapidly cooling down, whereas a Scotch boiler is very 
materially affected by these circumstances, and the length of its life 
is probably in the inverse ratio to the number of times steam is 
raised in it. It must, however, be understood that this statement 
does not imply that any of the existing boilers comply with the 
ideal conditions, and consequently their lasting powers may possibly 
be not so great as that of the Scotch boiler ; but the evidence of 
the boilers that have been fitted into ships of the mercantile 
marine points in the direction of equal or greater longevity for the 
water-tube boiler. 

The prime cost of the Belleville boiler is undoubtedly very much 
greater than that of the best cylindrical boilers, and it is probable 
that every kind of water-tube boiler in which so much screwing 
and so much accuracy of fitting is involved, and for which so many 
special fittings are required, will always exceed the cost of the old 
type of boiler ; but the Babcock and Wilcox boiler, and boilers of 
the type in which the tubes are simply expanded in place, and for 
which no special appliances are necessary either for circulation or 
for fuel burning, cost little or no more than the ordinary boiler. 
Experience with both the Belleville and the Babcock boiler has 
shown that defects and mishaps may be remedied at sea by the 
vessel’s own staff, and that mishaps of a more serious nature can, 
at comparatively slight expense and in a short time, be effected in 
port. On the other hand, the mishaps to the tank boiler, especially 
when it is getting old, are much more serious, can very seldom be 
done at sea, and when done in port necessitate a considerable 
expenditure of time as well as money. 

With existing designs of water-tube boiler, a little more care in 
stoking is necessary, especially if the best results from the fuel are 
required ; but there is nothing so serious as to prevent the ordinary 
every-day marine fireman from being educated in a few hours to 
manage the fires of a water-tube boiler as well as he manages those 
of the Scotch boiler. From the conditions of employment in the 
mercantile marine this is likely for some time to bea mxonyes a 
still it is not an insuperable one, and, if ~~ engineers will take 
rr proper precautions, need not be one of long duration in any 
ship. 

The ideal boiler referred to, or perhaps, preferably the boiler of 
the future, because it is not likely that any boiler will ever quite 
fulfil every requirement of an ideal boiler, must have a rapid, 
uniform, and definite circulation, the upcast tubes should be very 
considerably inclined from the horizontal—and the nearer they are 
to the vertical position the better; they may be large or small 


*10°3 1b. of water per Ib. of coal—from and at 212 deg.—has been 
evaporated from the boilers of H.M.S. Furious when burning over 30 Ib. 





! 

a°cording to fancy or circumstances, they should be cap.ble of eas 
examination, and therefore must be straight or nearly so, and their 
arrangement should be such that any one of them may be casily 
drawn and replaced ; the downcast pipes, or those from the steam 
drum to the water-pockets, should be as direct as possible and of 
considerable size, and at or near their bottoms there should be a 
receptacle with no circulation—in other words, a dead end, so that 
solid matter can, by gravity, be separated from the liquid; the 
fireplace and its surroundings should be of such a size and nature 
as to allow of the proper combustion of the fuel and its effluent 
gases, while the general structure of the boiler should be such as to 
enable it to bear sudden expansion and contraction with impunity, 
and the whole of the surface exposed to flame and hot gases ould 
be accessible for cleaning. If these conditions are fulfilled, there 
is no absolute necessity for using pure fresh water, inasmuch as 
the rapidity of flow will prevent deposition on the upcast pipes by 
the mechanical scour of the water ; the dead ends permit of the 
deposit at a safe place, and if there is any deposit on the downcast 
pipes, they—being of considerable size and easy of access—can be 
cleaned when opportunity serves and, if necessary, would go foracon- 
siderable period withoutcleaning. The absence of these conditicns, 
in the boilers of the Propontis and other ships which have not been 
successes, has no doubt conduced to their failure, and although to-day 
the means of obtaining fresh water by evaporators, &c., permits of 
the use of = water in boilers, and has to a large extent been 
— of the admission of ~~ boilers > shipboard, that it is 
really no more a necessity wi type when properly designed 
than with the Scotch boiler. sic ” 

The shipping of the mercantile marine may be roughly divided 
into (1) passenger steamers pure and simple ; (2) cargo steamers 
carrying passengers ; and (3) cargo steamers pure andsimple. The 
yee t must ily be a fast one, and is usually of 
14 to 22 knots speed. Its speed is dependent on its form and the 

wer its machinery can develope, ithout the fine form the 
argest power is unavailing for speed, and without the necessary 
power the fine form is useless, Fineness of form means minimum 
of displacement, and consequent minimum weight of hull and 
machinery. Great power means great weight, therefore in this 
class of ship everything is resolved into & question of weight. The 
hull of the vessel has to be designed and constructed in accordance 
with the rules and regulations of registries and the Board of Trade, 
which circumscribe the designer. The engineer in designing the 
machinery issimilarly fettered ; but he can, by causingasmall engine 
to work at a large number of revolutions, and by skilful design, 
considerably reduce the weight per indicated horse-power. The 
great item of weight, however, is the boiler and the water con- 
tained in it. Consequently, by changing from the heavy Scotch 
boiler, with its mass of water, to the lighter water-tube boiler, with 
its small quantity of water, much more horse-power can be 
developed in the ship, or her lines may be fined, or there may be 
modifications in both directions with perhaps the best results. 
Large numbers of passenger steamers are on short service, maki 
daily and nightly runs of a few hours at a time, steam being rais 
on each occasion, and lowered when done with. The water-tube 
boiler accommodates itself admirably to this; and not only so, 
but seeing that steam can be raised in half an hour the boiler- 
room staff of such a boat can have ample rest between the runs, 
besides requiring only a small consumption of fuel to raise steam, 
so that even if the boiler when running is not so economical as the 
Scotch boiler, the total result of a run of a few hours’ duration is 
a consumption of no more coal. It is also necessary in passenger 
steamers that the running should be uniform. e water-tube 
boiler, with its very high pressure and reducing valve, permits of 
this, as the variation of pressure in the engine-room is exceedingly 
slight. 

With the second class of steamers, namely, the cargo and 
passenger boat combined, speed is desirable, but it must not be on 
extravagant conditions; it is usually from 12 to 15 knots; there- 
fore any saving in weight by the adoption of a water-tube boiler 
would not be taken advantage of to increase the speed very largely 
by increasing the power, but it might, and probably would, lead 
to an increase in speed by the — of the ends of the ship with- 
out loss of cargo-carrying power. If, however, the owners were 
quite content with the speed they could effect a very considerable 
gain in the increased cargo-carrying capacity obtained by tbe 
saving in weight of machinery; in some trades and in some ships 
the difference would often mean a useful margin of profit 





weight of boiler would permit of the carrying of a larger quan- 
tity of fuel, which might be bought at a cheap port and enable 








of coal per square foot of grate in the trial on 10th May. 


without disturbing the question of cargo-carrying, so frequently 
a nice point with ships of this class. In the cargo and passenger 
steamer in short trades, the same advantages in the raising and 
ee of steam would be appreciated as in the passenger 
ship. 

In the cargo-boat pure and simple, the water-tube boiler does 
not make such a good bid for acceptance asin the other two 
classes ; but it has still something to offer, especially to those of 
moderate and small size, namely, the advantages stated above for 
the cargo-passenger steamer, 

There are not lacking signs that the final adoption of the water- 
tube boiler in the mercantile marine will be preceded by the use of 
a mongrel form or combination of a water-tube and a tank boiler, 
and in some respects such a boiler is more tempting to the 
mercantile engineer than the pure article. Such boilers would, of 
necessity, contain more water than the water-tube boiler pure and 
simple, and consequently would not evaporate dry in so quick a 
time in case of the feed failing temporarily—a fear often expressed 
by practical sea-going men. The tank portion of the boiler with 
the internal tubes is also supposed to be a cure for flaming at the 
funnels, as well as for economising fuel ; but, when it comes, the 
boiler of the future will be found not to require such an appendage 
for either purpose. 

The water-tube is also likely to be tried tentatively in the 
immediate future by fitting certain mercantile ships with an 
installation of half-tank boilers and half water-tube boilers, in 
order that the advantages of both systems may be enjoyed, viz., 
the rapid getting up of steam to leave port, with the bringing into 
action of the tank boilers later on, and the saving of a portion of 
the weight that is possible. Unfortunately, such an arrangement 
also possesses the disadvantages of both systems. Judging by the 
animosity of certain inventors, one would suppose that the water- 
tube system was incapable of enjoying the benefits of their inven- 
tions ; but this is not so; in fact, it was not,certain that the 
definite supply of heated air is not of greater advantage to the 
water-tube boiler than to the Scotch type. 

It may be asked, ‘‘ Is there any reason for discarding the present 
form of boiler, which has done good service so long in the mercan- 
tile marine?” The same reasons which have brought about the 
change in warships apply equally well to a large number of merchant 
ships. The desire for higher pressures of steam is expressed un- 
mistakeably by every class of shipowner, as much from him who 
directs the great lines of ocean express steamers as from him who 
owns the humble trawler ; and the steam-tramp managers vie with 
one another who shall have highest-pressed boiler. Speeds which 
a few years ago were deemed impossible with the largest ships 
are now required with comparatively small ones, and are obtained 
by raising the working pressure and decreasing the boiler 
and adopting forced draught. A pressure of 200 lb. per square 
inch is not enough to satisfy the demands, and even now 
250 Ib. isspoken of as desirable. A Scotch boiler for this pressure, 
even of modefate size—say 14ft. diameter, and having three 
furnaces 40in. in diameter—will require shell plating 138in. thick, 
furnaces fin. thick, and l4in. diameter screwed stays, /jin. pitch, 
with combustion chamber-plates fin. thick. The shell must have 
treble-riveted seams throughout and double-butt straps at the 
longitudinal joints ; the rivets will be ljin. diameter, and only 
hydraulic machinery of massive typecanclose them. The furnaces 
may at any time collapse should alittle grease by accident get into 
the boiler. The combustion chamber is liable to serious aster 
from the same cause ; and the stays fracture if careless firemen 
get steam too rapidly a few times. The life of the ordinary Scotch 
boiler, with a working pressure not exceeding 100 lb. per square 
inch, and of which every care has been taken, is from ten to 
twenty years, depending on the service ; that of similar boilers 
for 200 lb, to 250 lb. pressure is not likely to be nearly so long. 
That such a boiler is liable to the accidents above-named is amply 
pee by present every-day experience. Most of the water-tube 

jilers as now made, and those likely to be made in the future, 
will have no part exposed to heat thicker than jin., and although 
from the same causes accidents may ensue, they will be of a com- 
paratively trivial nature, easily remedied, and not likely to 
cause serious damage to the surroundings or to life and limb. 

There appear, therefore, good prima facie reasons for expecting 
the adoption of the water-tube boiler in the mercantile marine in 
the immediate future, and that satisfactory results will be obtained 
by its use ; but caution is necessary both in the choice of design of 





instead of a loss, In certain vessels of this class a saving in | 


boiler and in the arrangements of the same, and care should be 
exercised in seeing that such boilers are properly constructed and 
fitted in the ship, as well as properly looked after when there, 


the ship to return to a cheap port instead of being obliged to | especially as the economic working of these boilers depends so 
purchase it at a dear one, as is often the case now; and this much on care and attention to details, 


TABLE II.— Weights, dc., of Boiler Installations for Passenger S eamer 10,000-1.H. P. 
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Cieeca. | Martin. Gece. Howden. Belleville. | Wilcox. as Thorney- 
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sin nts a \| cylindrical | cylindrical | cylindrical | cylindrical | J 

| } ( 4in. ele- |4in. element ) 
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voyage will be equivalent to 16 lb. per indicated horse-power yer hour. 


* This estimate of the coal consumption per indicated horse-power has been supplied by Messrs. James Howden and Company. 


The above weights, &c., are based on the assumption that Welsh coal is used, and that the consumption of steam for all purposes tlucughout the 


IT am not 


prepared to say that it is verified by personal observation made from sea-going practice. The ccal consumption given, viz., 1°33 tb. per indicated 
horse-power per hour, when taken in conjunction with the water consumption per indicated horse-power per hour, would mean that the evaporation 


of water per 1 Ib. of coal would be 12°08 Ib, from and at 212 deg. 
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Table I. of the appendix, prepared by a member of the author’s 
staff, Mr. A. H. Tyacke, shows at a glance the fullest particulars 
of the different kinds of boilers, as determined by their makers or 
advocates, for engines of 10,000 indicated horse-power. 

Table II., a statement of the weights, &c., of some water-tube 
boilers fitted by Earle’s Shipbuilding and Engineering Co. into 
ships during the past two years, and those of Scotch boilers fitted 
in similar ships during that time. 

APPENDIX. 
TABLE I, 


s.s. Dido. |s.s. Otello. | s.s. Zero, |8.8. 


Cameo) s.s. Hero- 
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Weight of fans, 
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Weight of seatings. a + a ss 4 : 3 
Total weight of 

SDOUD as es 30] 276) gs 1218 op a ot a 67 * 
1. H.P. per ton 12°48 10-04 12°04 18°19 21°85 





There was no discussion on this paper. After a few 
unimportant remarks by other speakers, Mr. Moss rose 
to his feet, when an immediate exodus of the audience 
commenced. Mr. Moss’s views are too well known to 
require reproduction here. 


At the meeting of Section VI. on Wednesday, with 
Mr. George Livesey in the chair, the first paper read 
was by Mr. Corbet Woodall, 


‘“‘On CARBURETTED WATER Gas.” 


Within a period of about ten years the whole system of illumi- 
nating gas supply in the United States has been revolutionised by 
the introduction of carburetted water gas. It was not till 1890 
that it was first made for distribution in the United Kingdom, 
the pioneer being the Gas Light and Coke Company, who in that 
year erected a plant at Beckton to make about 1,000,000 
cubic feet daily. Since then the development of its use has been 
very rapid. Before the demand for next winter has to be met, 
a sufficient for the output of about 20,000,000 cubie feet 
daily will have been erected in London alone, while in Liverpool, 
Manchester, Birmingham, and some thirty other considerable 
towns, it wi!l be supplied in greater or less proportion. The 
quantity of carburetted water gas made will probably reach. this 
year 50,000,000 cubic feet daily, or about 8 per cent. of the 
maximum output in the United Kingdom for lighting and other 
purposes. The somewhat remarkable growth of this new phase of 
the gas industry has attracted but little attention either from the 
public or the technical press, and these preliminary observations 
are made in order that its importance may be appreciated. . 

Water gas is made by passing steam through a deep bed of 
incandescent coke or anthracite coal. The oxygen of the water 
combines with the carbon of the fuel, and the result is carbonic 
oxide and hydrogen gases in nearly equal proportions. Plain 
water gas so formed is non-luminous, but when burned its flame 
temperature is even greater than that of ordinary coal gas. 
Because of this high flame temperature, it has found a place in 
certain manufactures, being used chiefly for welding metals. 
Efforts have been made to apply it also to lighting purposes ; the 
heat of combustion of the non-luminous flame has been utilised to 
raise to incandescence a refractory substance, as in the case of the 
familiar incandescent gas lamp. These efforts have not been 
successful, The gas having only half the calorific value of ordi- 
nary coal gas is proportionately costly to distribute, and the incon- 
venience attending the use of burners requiring much attention 
and frequent renewal bars the way to its adoption. Plain water 
gas is also without odour, and would consequently be highly 
dangerous if distributed as made. Some substance should always 
be specially combined with it, the smell of which would make its 
presence palpable, 

Carburetted water gas, as used for lighting purposes, is made 
by introducing into the water gas in process of manufacture a 
hydrocarbon oil or distillate in ‘quantity varying with the illumi- 
nating value desired. The process of manufacture will be under- 
stood from the ‘diagram, which illustrates the form of apparatus 
now most generally used ; there are many varieties of plant 
employed, and it is not necessary to discuss here or now their 
respective advantages, The producer or generator is charged with 
coke to a working depth of from 5ft. to 6ft. This charge is raised 
to the necessary temperature by an air blast. The producer gas 
generated during this process is carried on through the two follow- 
ing vessels, called respectively the carburetter and the superheater. 

30th these chambers are filled with fire-brick chequer work, which 
is heated by the hot gases carried over from the generator. When 
the bed has been heated to incandescence, the blast of air is shut 
off, steam is introduced, and passing through the heated carbon is 
decomposed as already described. The resultant gas leaving the 
generator enters the carburetter at the top. The carburetting or 
enriching oil, which has been previously heated by passing through 
a spiral pipe placed in the current of the hot gas, is also intro- 
duced at the top of the carburetter entering in a finely-divided 
spray or vapour. The gases travel together through the carbu- 
retter and the superheater or fixer, and are then taken through 
condenser, washer, and purifiers as in the case of ordinary coal 
gas. The temperature of the fuel bed is rapidly reduced by the 
entering steam, and so also is the chequer work in the rest of the 
apparatus. After a run of a few minutes the steam is shut off, 
communication with the gas mains is closed, the air blast is again 
turned on and the heat of the apparatus restored. These processes 
are alternated, gas making being continued for six or seven 
minutes and the recuperation for about four. Fuel is fed through 
the top of the generator hourly, and the furnace is cleaned and 
clinkered about three times in twenty-four hours. 

The cost of carburetted water gas is determined chiefly by the 
price at which oil can be bought. The sources of supply are the 
wells of Russia and America, and also, though toa small extent 
only, the shale oil works of Scotland. At present suitable oil can 
be purchased at 2}d. per gallon at English ports, which represents 
about 27d. at the average gasworks. Gas of an illuminating value 
of 20 candles will require three gallons of oil per 1000 cubic feet, 
and 401b. of coke will also be used in making that quantity. 

The cost of making gas of 20-candle power with oil at 23d. per 
gallon and coke at 15s, per ton, will be 1s, 4d. per 1000ft. in the 
gas-holders, This is about the same as the current average cost 
of making coal gas of 15 candles. 

The chief use to which carburetted water gas has been hitherto 
applied in Great Britain has been for enriching ordinary coal gas. 
The quality of the gas made from North Country coal is not equal 





to the standard required in many cases by Parliament. Cannel 
coal, yielding gas of nearly double the illuminating value of ordi- 
nary coal, has been used to bring up the average. The quantity 
of cannel coal available is reducing, and the price tends to increase. 
Oil gas in several forms has been substituted for cannel, and of 
these various forms carburetted water gas is on many grounds the 
most advantageous. The quality of the gas can be varied at will 
and immediately by regulating the quantity of oil used, and the 
economy of the process is more apparent as the candle-power is 
raised. For instance, gas of 20 candles is made for 1s. 4d. per 
1000ft.; by adding one gallon of oil the quality is raised to 27 
candles, and the cost to is. 6jd. An addition of 35 per cent. of 
light has been obtained by an increased expenditure of 17 per cent. 

Some incidental advantages attaching to the manufacture of 
carburetted water gas, as compared with coal gas, sg be named. 
The cost of the plant for a given output is less. The labour is of 
a much less exhausting character, and the number of men is 
reduced by about 70 per cent. The plant is available at its full 
power within about three hours of lighting up, while coal gas 
retorts require as many days. A better price will be obtained for 
the coke, because there will be a less quantity on the market, Gas 
of a high quality can be burned with much less liability to smoke 
than heretofore. Against these and other advantages it has been 
argued that the presence of a —_ percentage of carbonic oxide 
makes the gas more than usually dangerous to the user. This 
objection has been met in America by the fullest inquiry into all 
cases of gas poisoning, with the result that there are now no limi- 
tations imposed as to the percentage of carbonic oxide. ‘ 

The odour of carburetted water gas is pungent, and a proportion 
of 1 to 8000 makes the atmosphere of a room offensive; such a 
proportion is, however, absolutely harmless. It is hardly neces- 
sary to say that lighting gas is made to burn, and not to breathe. 
When leaks occur they should be discovered and stopped, or 
whether the gas contains little or much carbonic oxide, it will be 
injurious and, in time, fatal. The author knows of no case in which 
evil results have followed from inhaling carburetted water gas 
where the consequences would not have been the same with ordi- 
nary coal gas, 

This paper led to a lengthy discussion, in which many 
well known gas engineers took part. There seemed to 
be a fairly general opinion that water gas, made on the 
principle described in the paper, was a valuable enricher 
of coal gas, and that it was only in that direction that its 
use could be regarded as economical. This was true in 
spite of the fact that the figures Mr. Woodall had given 
represented rather a maximum than an average, because 
coke could at most places be obtained for from 9s. to 11s. 
a ton, in place of the 15s. he had mentioned. Mr. Hunt, 
of Birmingham, enforced this point, and showed that 
20-candle gas could be produced for one shilling in place 
of sixteen-pence a thousand, as given by the author. The 
same speaker called attention to the fact that although 


the apparatus was not very economical, it rendered it | 
possible to produce great quantities of gas very rapidly, | 


and was therefore valuable for an emergency supply. 

A good deal was said about the poisonous nature of 
the gas, and on all hands it was admitted that not more 
than 10 per cent. of carbonic oxide ought to be present 
in it. 
being an offensive gas, there was no reason why the use 


the public. Attention was called to the saving of labour 





by this process, and that besides obviating the necessity | 


of a noxious class of employment, it was also a forcible 
countercheck to labour disturbances. 

Mr. Woodall, in replying to certain questions, said that 
the specific gravity and flashing point of the oil did not 


seem to affect the result to any appreciable extent. With | 
oils of very widely different flash points, he had obtained | 
gases of approximately the same quality. The detail of | 


prices per 1000 cubic feet of gas on which he had made the 
estimate was: Oil, 8}d.; coke, 3d.; wages, 1}d.; repairs, 


cation, «ce. 
by Mr. J. E. Dowson 


‘*On Gas FoR PowER PuRPOSEs.” 


Gas engines driven with ordinary town gas offer the following 
advantages compared with steam engines :—No ground space for a 





bituminous coal; but for engine work, gas so made carries too 
much tar and other impurities. To avoid this trouble the generator 
gas used for engines is made with anthracite coal or coke. The 

rice of the small anthracite is 6s, to 7s, a ton at the pits in South 
Vales and near Glasgow, and for the South and West of England, 
and in most parts of Scotland the cost of this coal delivered is about 
the same as that of steam coal. In the Midlands and Northern 
Counties it costs more, and then local coke is used, 

Lately Dr. Mond has been working a gas plant with bituminous 
coal, and in his special treatment of the gas it can be used for 
engine work, but at | ny 9 he can only work his process con- 
tinuously, night and day, in a plant capable of serving not less 
than 2000 indicated horse-power, so that for ordinary purposes it 
is not suitable. It is tolerably certain that sooner or later engines 
will be worked with bituminous coal; but without waiting for that 
particular result, the fact remained that great economy is already 
effected by using anthracite or coke, 

Another important feature of gas is that it does not condense or 
lose power on its way to the engine ; on the contrary, the more 
the gas is cooled, the bettur it is for the engine, as each charge of 
gas which enters the cylinder is more dense, and has consequently 
greater energy. With steam the reverse is the case ; there is also 
trou le with leaks in the piping, but with gas there is no such 
trouble, as the pressure is low. Oue result of being able to convey 
gas any distance in pipes, without deterioration, is that there can 
be a separate engine in each department of a large factory, with 
light shafting for each. Itis no longer necessary to have heavy 
shafting to drive the whole of a mill or factory from engines placed 
near the boilers. 

The electrical transmission of power in shipyards and other works 
covering a large area is now being adopted extensively, and in this 
way some of the loss from condensed steam is avoided. But the power 
for driving the dynamos still has to be provided, and the most 
economical is gas power. One of the leading firms on the Clyde 
is now putting in a large gas plant for this purpose. ‘There are 
also several instances of gas power being used for electric lighting, 
as well as for pumping water, pumping sewage, kc. The stand- 
by loss of a steam boiler is considerable, whereas that of a gas 
generator, capable of serving 200-horse power, ir only 3b. to 5 lb. 
per hour. 

As to the fuel consumption of steam engines, it is usual to say 
that non-condensing engines require 2 1b. to 3 lb. coal per indicated 
horse-power, Lut it may be well to remember the words of Sir F, 
Bramwell in his presidential address in 1885 concerning engines 
working under ordinary practical conditions :—‘‘ In an investiga- 
tion instituted last year by the Corporation of Birmingham, when 
considering whether they should approve of a proposal to lay down 
power-distributing mains throughout their streets, it was found 
on indicating some six non-condensing steam engines taken 
indiscriminately from among users of power, and ranging from 
5 nominal horse-power up to 30 nominal horse-power, that the con- 
sumption in one instance was as high as 27°5 lb., while it never fell 
below 9°6 lb., and the average of the whole was as much as 18 lb,” 

The discussion started rather under a misconception, 
it being thought that Mr. Dowson referred particularly to 
the gas with which his name is so closely connected. 
The paper, too, seemed a little out of its place in this 
section, being rather a matter for gas engine makers and 
users than for gas engineers pure and simple. The main 
part of the discussion consisted of some clear and useful 


But, nevertheless, as it gave fair warning of escape, | 7% by Mr. Humphrey on the application of gas 


produced by the Mond system to gas engines. As an 


of a better and cheaper article should be withheld from | example of its successful application, he mentioned that 


his firm had had a gas engine running for one year, and had 
neither cleaned the cylinder nor valves during that time, 
only a plain sawdust scrubber being used to clean the 
gas. The cost of the gas is only about 2d. per 1000 
cubic feet, and by recovering the ammonia—90 lb. of 
sulphate per ton of coal—the price of the gas to make is 
only *35d. 

The necessity of using large supply pipes to gas engines 
rather than high pressures was referred to, but Mr. Dowson 
pointed out that although quantity was, of course, neces- 
sary, it was still of the first importance that a pressure of 


| at least ;% to ;%; should be maintained, and this was not 


1jd.; water, &c., 1d.; and the remainder for purifi-| always the case with gas supplies during the daytime. 


| With regard to his own gas, and in reply to a question of 
Another important paper in this section was that read 


Dr. Franklin’s, he said that the engine cylinder needed 
to be only about 3th bigger than that used for ordinary 
coal gas for the same horse-power, for although it was 


| true that his gas had not the thermal properties of coal 


boiler is required, and no chimney ; there is no boiler to clean and | 
repair, and no boiler insurance ; there are no clinkers and ashes to 


remove, and no fireman to pay ; the gas engine can be stopped or 
started at will, and there is no loss of fuel during the stand-by 
hours. Besides all this, there is the important fact that there is 
always a large storage of power to fall back on in the gasholders at 
the gas works, For intermittent work such as hoisting, printing, 
&c., and for moderate powers working constantly, gas engines 
driven by gas taken from the town mains have such manifest 
advantages that to a large extent they have superseded steam 
engines, and will doubtless continue to doso. Almost the only 
drawback to the use of town gas is its cost, but in some 
places the day pressure in the mains is too low, and gives trouble, 
It is generally admitted that when town gas costs more than 
33. per 1000 cubic feet, the working cost of an engine indicating 
more than about 30-horse power exceeds that of a steam engine of 
the same power, under the usual conditions of regular working. 

For larger powers it is now usual to work a gas-generating plant 
in connection with the engine, or there may be several engines 
served by one gas plant. In such cases the gas plant is to the 
gas engine what the boiler is to the steam engine. Approxi- 
mately it occupies about the same ground space as a steam boiler 
of the same horse-power, and the fireman is of the same type in 
each case. With the gas plant there is no need of a chimney 
stack, but in towns or where there are adjoining houses it is 
desirable to have a small waste pipe from the generator carried up 
above the level of the roofs, so that when the fire in the generator 
is blown up after standing, the gases then formed may be blown 
off without nuisance. The repairs of a gas plant usually cost 
much less than the cleaning and repairs of a boiler for the same 
power. The first engine driven with generator gas was in 1879, 
and since then the adoption of this system of power has spread so 
rapidly in all ‘countries that it is now quite impossible to estimate 
the numbers in use. The general outcome is that engines of good 
make—indicating 50-horse power and upwards—driven by generator 
gas of average quality, consume about 1 lb. of fuel, whereas a 
— steam engines require 21b, to 3lb. per indicated horse-power 

our, 

An engine indicating about 120-horse power bas been run on test 
for five hours, with an actual fuel consumption of only ?1b, per 
indicated horse-power. On another occasion, with an engine 
indicating under 33-horse power, the gas plant was placed on a 
weighing machine, so as to obtain a series of actual records of the 
weight of fuel converted into power, and even on this small scale of 
working the fuel consumed was only 1‘21b, per indicated horse- 
power hour, 

It may be accepted that gas engines of 50 indicated horse-power 
and upwards may be worked, under usual conditions, with 1b. 
fuel per indicated horse-power ; but it is right to point out that 
these results cannot be obtained with all kinds of fuel, For heat- 
ing furnaces and other such work, generator gas can be made with 











gas, yet the amount of air required for its complete 
combustion was considerably less. 


Mr. W. H. Preece took the chair in the Council 
Chamber at 10.30 a.m. on Wednesday, and Section VII. 
was proceeded with. Mr. Swinburne read his paper 
entitled 
‘* SHOULD GENERATING PLANT BE MOUNTED ON Sprines?”’ 


This is really part of a larger question: Should moving machi- 
nery be mounted on springs? ‘I'he question concerns both the 
health of the moving machinery and of the people who may be 
moved by it. In central stations and in passenger steamers, the 
shaking caused by machinery is most serious; in flour mills, for 
example, it is rather a question concerning the gear itself. 

If we consider, say, a direct acting-pump in space, it is a system 
that of course cannot move its centre of gravity as a whole, If, 
then, its pistons and plunger move in one direction, the rest must 
move in another direction, the distance depending on their masses. 
Any imperfectly balanced machinery must, therefore, move its 
bed-plate if freely suspended. A perfectly balanced engine is thus 
an engine whose centre of gravity never varies relatively to its 
bed-plate. This definition is really too small, because a moving 
system, such, for instance, astwo cranks at 120 deg. on opposite ends 
of a shaft, do not change their centre of gravity, but give the bed- 
plate a rocking but non-translational movement. A gas engine 
with a fly-wheel, similarly tends to rotate its bed-plate at each 
impulse, round an axis parallel to that of the shaft. A balanced 
engine is, therefore, really one which does not move its bed-plate 
if freely suspended. Such an engine is practically never realised. 

When an engineer sees an engine bed-plate moving, his first 
instinct is to bolt it down; it then moves a little less, but still 
moves, and he has a sort of feeling it must shake itself to pieces if 
allowed to move. Bolting down an engine to a bed of concrete is 
merely increasing the size of its effective bed-plate, but the whole 
bod-giete, including the concrete, must now be moved. It rests on 
the earth, moves be poe O and communicates vibration to neigh- 
bours who are longing to be compensated for disturbance. 

Sometimes the concrete bed-plate is isolated by mounting it on 
felt; that means that the larger bed-plate is mounted on rather 
imperfect springs. 

A rather striking case is that of church bells, 
much out of balance, and the bed-plates are mere — of timber ; 
so the bed-plates would tend to move a good deal. The bell people 
do not like to see it move, so they wedge it to the steeple, and the 
result is a cracked steeple. The q is, that you often 
hear that such a church has a very fine peal of bells, bat they 
cannot be used as the steeple will not stand it. Though this may 
be a relief to people whose ears are in tune, it might be cheaper 
not to make bells, than to make them and hang them so that they 
cannot be used, 

The question is, if the bed-plate of an engine wants to move, 


Bells are very 
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why should it not have free play! As far as the engine goes, a 
little thought will show that all its parts are subjected to smaller 


stresses if the bed-plate is free to move. An engine will therefore 
wear longer if it is allowed to move its bed-plate. As to the 
foundations, if the bed-plate is allowed to move, no foundations to 
speak of are needed ; and there is no vibration communicated to 


the ground. ‘ 
The writer has tried this arrangement on a small scale. There 


is a small dynamotor on one of the top floors of Mr, Crookes’ house 
which is very much out of balance, and rendered the house un- 
inhabitable at first. It is now on springs and makes no noise. 
There is also a dynamotor for electrolytic work in the writer’s 
laboratory. It is on springs, and no one has any inkling of a 
chance of complaining. 

In passenger steamers the throb of the engine is exceedingly 
unpleasant ; in fact, many people would rather go by a slower 
boat than travel 21 knots, and be at the same time shaken 42 
more knots by his pedometer. Mounting marine engines on springs 
seems rather a bold suggestion, and perhaps we ought not to begin 
there. The moving systems are so heavy in proportion to the fixed 
—or ‘‘attached” is the better wor¢—that the marine engine is a 
particularly difficult case, 

The idea of mounting engines and dynamos on springs was 
mooted by the writer in /ndustries in 1892, The editor, in addi- 
tion to being a sound engineer, is a man of caution, so the commu- 
nication came out as an anonymous letter. Mr. W. W. Beaumont 
has, however, done a great deal of real work on the subject, especi- 
ally in connection with flour mills. He bas introduced his ‘ vibro- 
motor” principle. This principle is simple. ‘‘If gear wants to 
wobble, let it wobble.” The idea seems sound ; the discussion will 
perhaps throw new lights on it. 

This paper gave rise to a very interesting discussion. 

With reference to the springs used for the motor 
referred to in the paper, Mr. Swinburne stated that they 
were of spiral form 2in. long, and were scarcely com- 
pressed by the load. 

Mr. Alexander Siemens mentioned the case of a gas 
engine and dynamo which his firm had put up about 
eighteen years ago in Westbourne-grove, W.; they were 
originally put upon baulks of timber, but vibration was 
caused, and it was found necessary to put a layer of 
india-rubber and felt underneath the engine, after which 
no further annoyance was caused. 

Professor Ewing pointed to the desirability of damping 
the motion of the springs, and instanced the rubber 
suspension of the galvanometer, and the connection 
between the shaft and the frame of the Parsons turbo- 
generator. 

The Hon. C. A. Parsons gave an account of a case at 
the Hotel Cecil where one of his turbo-generators had 
been mounted upon wood, but caused some vibration; a 
packing was therefore put under it consisting of three or 
four layers of india-rubber, each layer lin. thick, and 
separated from the adjoining layer by a perforated iron 
plate, thus allowing the india-rubber to expand through 
the holes. This new arrangement appeared quite satis- 
factory. At the Metropolitan stations the large turbo- 
generators did not require any arrangement of a similar 
kind, as the foundations were very solid. 

Sir Henry Mance said that in the case of Manchester- 
square station, where the question of vibration had been 
brought up, he found that the actual amount of vibration 
caused in adjoining property was not one-twentieth of that 
caused by the passing of acab. There was a great deal 
of blackmailing practised on the plea of injury to property 
caused by vibration. 

Mr. C. E. P. D. Spagnoletti stated that in his experience 
he had found that trains caused vibration to property 
which was at some considerable distance from the line, 
this movement being only caused as the train passed some 
particular spot. 

Mr. J. Wolfe Barry said that in many cases the actual 
vibration was not caused by the movement of the engine 
itself, but by waves of air set up by the mechanism driven. 
For example, he found certain fans caused air waves 
which set up vibration in window frames. With respect 
to vibration caused by trains, he had, when a 
pupil, studied the question in conjunction with the 
Astronomer Royal. The question arose of taking a rail- 
way line through Greenwich Park. Tests had been made 
on different soils, and of these dry peat was found to be 
the best natural non-conductor, and he would suggest it 
as an elastic medium to be used in the foundations of 
engines. 

Mr. Preece gave instances of air wave vibration at 
Niagara Falls, and fromthe exhaust of certain engines atthe 
Post-office Savings’ Bank, Queen Victoria-street, and said 
that a glow lamp was a very delicate piece of apparatus 
for rendering vibration noticeable. 

Mr. Crompton said vibration was most annoying, and 
certain rooms appeared to attune themselves to the 
movement. In Vienna he had a most disagreeable ex- 
perience: a layer of springing asphalte was used under 
the independent foundation of each of a number of high- 
speed engines, but the vibration was intolerable, and it 
was found necessary to remove all the foundations, and 
replace them by one solid block common to all the 
engines. He had also tried brushwood below a concrete 
block for a gas engine in a cellar, but the pipes vibrated, 
and the joints got so bad that the brushwood had to be 
removed. Similar bad results followed the use of springy 
foundations for three 50-H.P. gas engines at the Agri- 
cultural Hall. He believed a solid foundation was best. 

Mr. W. W. Beaumont had paid great attention to the 
subject, and thought that Mr. Swinburne’s proposal 
deserved careful consideration. Springs would reduce 
the vibration, but something more was required, there 
must be something for the disturbing force to act on, and 
he produced a model which he exhibited after the meet- 
ing was over in order to make his meaning clear. 

Mr. Swinburne, in replying, thought the microphone 
the best instrument for examining vibration if no record 
were required, but if a record were needed then the 
phonograph should be used. 


The Hon. C. A. Parsons then read his paper 
‘©On Turpinges APPLIED To Dynamos.” 


The steam turbine has been developed into a motor which 
utilises steam with a high degree of economy. It possesses con- 
siderable simplicity, and as its speed of revolution is high, and it 
runs with perfect steadiness, it is manifestly a suitable motor for 
the driving of dynamos and alternators, The first compound 








steam turbine directly coupled to a dynamo was constructed n 
the year 1884, It ran at 18,000 revolutions per minute, and gave 
6 electrical horse-power ; successive improvements were introduced, 
and it was further adapted to condensing. Within the last five 
years direct-coupled turbine dynamos and alternators of 500 to 
700 electrical horse-power, both condensing and non-condensing, 
have been constructed and put to work, and at the present time 
above 30,000-horse power of these motors are at work in England. 

The compound steam turbine.—The compound steam turbine of 
the ‘‘parallel flow type” consists of a series of parallel flow 
turbines set one after the other on the same shaft, so that each 
turbine takes steam from the preceding one, and delivers it to 
the next. The steam entering - an inlet all around the shaft, 
passes through the successive turbines of gradually increasing area 
of passage way, and is expanded by small increments of volume at 
each turbine, tillit arrives at the next series of turbines ; these 
are of larger diameter, and consequently greater peripherai speed 
and capacity, and they allow of further gradual expansion. The 
steam then flows to the last series of turbines, where the expansion 
being completed, it passes to the exhaust pipe. The rows of turbine 
bladesare formed of hard brass, and accurately shaped ; those keyed 
into the shaft project outwardly, and nearly touch the case ; those 
keyed into the case project inwardly between the moving rows, 
and nearly touch the shaft. The turbines are so proportioned 
that the steam passes from one row to the next throughout the 
entire turbine with the most suitable velocity for economical 
working under the prescribed conditions. On the right are the 
dummy or rotating pistons to balance the end pressure of the 
steam, 

In the compound steam turbine of the ‘‘radial flow type, the 
rows of turbine blades are keyed into and Fw. from the faces 
of moving discs attached to the shaft, and fixed discs attached to 
the casing. The course of the steam is outwards, through the 
rings of blades, then inwards, and again outwards through the 
blades on the succeeding disc, and so on, and the expansion is 
completed in passing outwards through rows of turbine blades on 
both sides of the large disc. The end pressure is here, as in the 
case of the parallel flow type, balanced by a revolving piston. 
The bearings are of special but simple construction. Around the 
bush in which the shaft revolves are placed three concentric loosely- 
fitting tubes, truly bored and centred ; the action of these tubes 
being to form concentric extremely thin layers of oil around the 
shaft, which act as a cushion and prevent hammering or vibration 
of the shaft arising from any small errors of balance that may be 
present in the moving parts. The bearings are kept continuously 
supplied with oil by a pump, and in the case of e plants an 
oil-cooler is fitted through which the pump forces the oil to the 
bearings. Generally the bearings are fed trom open oil-boxes, but 
sometimes they are closed, and the oil forced in under consider 
able pressure, 

The governor.—The governor chiefly used has been one in which 
the steam admission valve is worked by a steam relay, the valve of 
which is controlled by a solenoid, and the action has been rendered 
more sensitive, and the economy of the motor at light loads im- 
proved by superimposing a reciprocating motion to the position of 
the relay valve, the action being to eliminate friction and stop 
hunting as wellas to admit the steam in blasts at full pressure, 
and of larger or shorter duration, according to the work required 
from the motor. In some cases the solenoid has been replaced by 
a centrifugal governor of ordinary type. The advantages of the 
turbine for driving dynamos and alternators may be sum- 
marised as follows :—(1) Smaller first cost of plant. (2) Smaller 
cost of building and foundations, (3) Smaller cost of upkeep. 
(4) Reduction of engine-room staff, the. machinery being smaller, 
and lighter, and more easily managed and controlled. (5) Ease 
and rapidity of running up plant. (6) Impossibility of injury of 
turbines through priming. (7) A total absence of grease in the 
exhaust steam or condenser. (8) The smaller first cost of plant, 
especially in the larger sizes, enables more spare plant to be kept 
ready suitable for the load, and consequently effecting a consider- 
able saving of coal. (9) A small consumption of steam at average 
load in the larger sizes and abnormally so in the large sizes of the 
condensing types. (10) Greatly diminished vibrational disturbance 
to the ground and building, owing to the absence of reciprocating 
parts, 

He remarked that one of the chief points in favour of 
the turbine was that the consumption of steam varied very 
little from half to full load. 

Prof. Ewing thought that Mr. Parsons had been very 
successful, as the efficiency of the condensing turbine 
was as high as that of a triple-expansion condensing 
steam engine. The details of the mechanism were 
beautiful, and the Cambridge electric light station, 
which was fitted with this type of prime mover, was 
working most satisfactorily. 

Mr. Barker, the President engineer at Cambridge, 
handed in some notes relating to the working of the 
Parsons turbo-generators. 

Mr. Thomas Parker, of Wolverhampton, desired to 
know the actual state of affairs at Cambridge. He 
believed he was right in saying that the machinery was 
still in Mr. Parsons’ charge after four and a half years 
of use. 

Mr. Macfarlane Gray inquired whether any test had 
been made with the turbine blocked so that it could not 
move and then fed with steam to see what quantity 
would pass through it. He wanted these tests to be made 
of the turbine part by part. 

Mr. Swinburne observed that for turbines superheating 
was not limited by lubrication; and there was no cooling 
surface to condense the steam, as there was in the ordinary 
cylinder. 

Mr. Weekes stated that the cost of production at the 
Hotel Cecil did not exceed 2d. per unit, including interest 
and depreciation. 

Mr. Parsons said that the turbine had been tested as a 
whole in the way suggested by Mr. Macfarlane Gray, and 
it was found to follow the same law as the water turbine, 
about 90 per cent. of the steam passed through when 
idle of what passed at full load. The repairs at the 
Newcastle Electric Light Station had cost 0°13d. per 
unit sold as the average of four years’ work. 








TRAFFIC ON THE GREAT LAKES OF NORTH 
AMERICA. 


Tue large amount of traffic carried on on the great 
lakes, and the rapidity with which it increases, is one of 
the features of the last quarter of the 19th century, and 
the vast tonnage passing through the locks at Sault St. 
Marie, equal in extent to that of the Port of Liverpool 
only a few years ago, proves how easy it is for one of the 
ablest among men to err. 

The late Mons. de Lesseps persisted for many years in 
his endeavour to construct a canal without locks across 
the Isthmus of Panama at a very great increase in esti- 
mated expenditure, because he was unable to persuade 
himself that a canal with locks could be worked satisfac- 








torily so as to accommodate the amount of shipping 
necessary to make the large outlay on a ship canal a 
financial success. . 

For some years we have seen proof positive of the 
incorrectness of his judgment, for in eight months the 
Sault St. Marie Canal passes more vessels and more 
tonnage than the Suez Canal. The tonnage in 1886 was 
4,250,000 tons, rising to 8,250,000 tons in 1890, to 
10,000,000 tons in 1892, and to 17,000,000 tons and upwards 
in 1896. So that the traffic from Lake Superior to Lake 
Huron was quadrupled in ten years. 

The canal was constructed by the State of Michigan, 
which was responsible up to 1880, when the Federal 
Government stepped in and assumed the control of it. 
Prior to 1880 the lock was limited to a length of 350ft., 
and had 12ft. over the sills. The Federal Government 
built a lock 515ft. long, with 16ft. on the sills, and more 
recently this has been eclipsed by a lock 800ft. long, 100ft. 
wide, with 21ft. 6in. on the sills. There are now two 
locks on the American side of the Falls, and also a lock 
900ft. by 60ft., with 20ft. on the sills, on the Canadian 
side. The latter was opened on September 9th, 1895, 
and 600,000 tons passed through it up to the close of the 
navigation by frost on December 11th—the season lasted 
from April 25th to December 11th. The channels have 
not yet been deepened to the level of the sills, but this 
work is in hand, and already vessels of 4500 tons to 
6000 tons carrying capacity are afloat. Thelake marine 
numbers 3300 vessels; rather more than one-half of 
these are steamers; 359 are 1000 tons and upwards, and 
the tonnage of these aggregates 634,000 tons, and as the 
remainder of the vessels of 1000 tonsand upwards owned 
in the States only reaches 316, the relative importance of 
the trade on the great lakes becomes apparent. 

Owing to the shortness of the working year, it is 
essential to operate at high pressure, when the frost no 
longer obstructs navigation, and to prevent the vessels 
from being delayed longer than is absolutely necessary, 
a variety of expedients are adopted for loading and dis- 
charging with rapidity. We read of a vessel being loaded 
with 4000 tons of coal in ten hours, discharged in fifteen 
hours, reloaded with iron ore in five hours, and that this 
was transferred to railway cars at the rate of 560 tons an 
hour. A high rate of speed is maintained on some of 
the voyages. 

The aggregate transportation in 1895 reached 40,000,000 
tons, and thirty vessels of 4000 tons on a draught of 15ft. 
were added to the fleet last year. These will carry 6000 
tons when the channels are deepened and they are fully 
laden. An interesting feature of the lake marine is the 
fleet of forty whalebacks, one-third of which are steamers ; 
the latter are employed to tug one or two consorts as 
required. If economy is the object, this is the most 
efficient method of attaining it, and when time allows it 
is adopted. It is claimed that the whaleback affords 20 
per cent. more carrying capacity than a vessel built with 
similar framing on the ordinary lines, but if this be so we 
should expect to find more than forty of them on the 
Great Lakes. The one that crossed the ocean does not 
come again, so that on the whole we are not inclined to 
pin our faith on the whaleback as a model of the ship of 
the future. 

Formerly, the traffic of the lakes was carried on by 
small schooners making nine or ten trips a year as 
compared with thirty trips by the large steamers. We 
expect shortly to see a new class of steamer, built of 
steel, and suitable for navigating the Erie Canal when 
the improvements commenced last winter are completed. 

The State of New York has voted £1,800,000 to deepen 
and improve the Erie, Champlain, and Oswego Canals, 
and the advantage of conveyance without break of bulk 
between Cleveland, Ohio, and New York City will be 
tested ere long. 

The advantage of water carriage for large quantities is 
so well understood that this means of conveyance is 
adopted largely, notwithstanding that the region is well 
supplied with railways, and that the rate of freight on the 
lake railway lines is the lowest in America, the American 
rates are recognised as the lowest in the world. Lines of 
steamers are owned by railway companies, and goods 
transferred from car to steamer. 

The traffic is not confined solely to goods; provision is 
also made for passengers, and one of the passenger 
steamers has a displacement of 4500 tons, engines of 
7000-horse power, and steams at the rate of twenty miles 
an hour. 








THE TRADE OF THE UNITED STATES WITH CaNaDA,—The 
latest official statement regarding the volume and nature of the 
trade between the United States and Canada is contained in the 
Review of the World’s Commerce, published in Washington, and it is 
of special interest in view of the proposed changes in the Canadian 
tariff, says the Times. The figures relate to 1896, and they show a 
total trade of 99,927,401 dols., of which, roughly, two-thirds were 
exports from the United States, and one-third imports. When 
Newfoundland and Labrador are included the total res exceed 
107 million dollars. The trade has been increasing in recent years ; 
between 1868 and 1895 the United States exports to Canada have 
more than doubled in value, and have increased from 364 per cent. 
of the whole imports to nearly 52 per cent., while the Canadian 
imports from Great Britain, which in 1868 were over 50 per cent. 
of the whole, were only 34 per cent. in 1895. Another difference 
in British and United States trade with Canada is that British 
imports from Canada largely exceed the exports, while the reverse 
is the case with the United States—in other words, Canada buys 
about twice as much from the United States as it sells, and sells 
about twice as much to Great Britain as it buys from her. From 
Canada the United States buys chiefly asbestos, coal, silver, fish, 
furs, lumber, hides, wool, barley, and some other grains. The 
exports from the United States are cottons, drugs, fancy goods, 
and various manufactures. The importance of Great Britain as a 
customer of Canadaislargely increasing. In 1890 we took less than 
a third of her exports of agricultural products ; in 1895 the propor- 
tion was two-thirds ; while in the same period the share of the 
United States fell from 63 to 23 per cent. In py to “ forest 
products,” however, the United States is a much better customer 
than Great Britain. It is evident, also, that Canada purchases 
most of her manufactured goods from the United States. As to 
British Columbia, the United States Consul at Victoria says there 
is a strong sentiment in favour of British manufactured goods 
amongst the classes who own the capital of the province, but 
American manufacturers can improve their trade there if they 
take the proper measures, 
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PER MARE PER TERRAS. 


Tue brief address delivered by Mr. J. Wolfe Barry as 
President of the Institution of Civil Engineers, in West- 
minster Town Hall on Tuesday, had for its keynote the 
universality of engineering. The motto of the Institution 
stands at the head of this article. By land and sea the 
engineer lives, and moves, and works. He is the great 
civiliser. The true apostle always, not seldom the martyr, 
of progress. Mr. Barry gave many figures which it is 
not necessary to reproduce, to illustrate and emphasise 
the importance of the Institution as more than the head- 
quarters—more even than the home—of the profession. 
He told the story of its origin and its progress; and he 
inculcated on willing ears the importance of maintaining 
its influence and its reputation. While he was careful to 
explain and insist that it did not and could not enter into 
competition with the numerous kindred bodies, such as 
the Institution of Mechanical Engineers, the Iron and 
Steel Institute, and the Institution of Naval Architects, 
which are each and all doing admirable work in their own 
way, he dwelt at length, and not without some display 
of pardonable pride, on the branches of the Institution, 
whose members are students established in great towns 
all over the country; but he was very careful to make it 
clear that in all that the Institution does its first thought 
is the interest of the profession as a whole. 

“Ours,” said Mr. Barry, “is not an acrimonious 
profession.” Most men who have had dealings with 
engineers will, we are sure, echo the sentiment. It 
is true that there are rivalries and competitions ; - 
but we believe that, taken all in all, the engineers 
as a body manifest good fellowship to a degree un- 
equalled by the members of any other profession. Mr. 
Barry dwelt on the fact. He said, and with truth, that 
mutual help was always rendered ‘when asked for ; and 
no doubt, had time permitted, he could have supplied 
many cogent examples of this truth. He explained at 
some length the object which the Council of the Insti- 
tution had in making a new departure and holding a 
conference, and he begged the indulgence of those who 
were present for shortcomings which were the result of 
inexperience, and not of want of desire to obtain at any 
cost of trouble and exertion the happiest possible result. 
Mr. Barry’s reference to some of the great works accom- 
plished by engineers—among others, the Blackwall 
Tunnel—was graceful; and the data he supplied con- 
cerning the membership and progress of the Institution 
took, we have no doubt, some of his hearers by 
surprise. To show how all- pervading the profession 
was, he said that each year the secretary re- 
ceived some 1600 notices of change of address. 
Such statements of fact are useful in that they give to 
the general public some idea of the magnitude of the 
work done by a profession which, as Mr. Barry said, is 
but sixty years old. The words must be taken, of course, 
with the limitations which the ‘speaker had no doubt in 
his mind ; because engineering is really one of the oldest 
professions in existence, and in many of its methods it 
remains almost as unchanged and unchangeable as the 
pyramids, which, beyond question, owe their existence 
to the skill of men whose powers of dealing with matter 
in huge masses were in no way inferior to those of the 
engineers of the present day. Not very far indeed 
from the home of the Institution may be seen Cleo- 
patra’s Needle, a 90-ton monolith. On the wall of 
the great staircase, hung on Tuesday and Wednesday 
night, Poynter’s splendid picture, ‘Israel in Egypt,” 





aptly enough the property of a civil engineer. In the art 
of moving and raising masses at all events, the past has 
anticipated the present. The slight reference with which 
Mr. Barry concluded his admirable address to the hospi- 
ta'ity which the London members wished to extend to 
their country brethren, in no way did justice to what 
was actually “accomplished. The two splendid receptions 
given on Tuesday and Wednesday nights by the Presider t 
of the Institution and Mrs. Barry, and the Council, will 
not, we think, be readily forgotten by those who were 
fortunate enough to be present. 

As to the work of the Conference, our readers will see 
how large is the space that we have devoted to it. It 
would have been but wearisome to attempt to reproduce 
a verbatim report of the discussions. We have done 
our best to impart to our readers, especially those 
who reside at a distance which may be measured in 
many cases by thousands of miles, an adequate 
idea of the purpose of the Council, the object of the 
Conference, and the character of the papers and discus- 
sions. The papers themselves are of very unequal 
merit ; it could not have been otherwise. The same thing 
must be said of the discussions. We have exercised our 
discretion, giving prominence only to that most likely to 
interest our readers or prove of use to them. It must be 
clearly understood, however, that several papers and dis- 
cussions passed over without notice in our pages have 
been so passed over, not because of any demerit on 
their part, but simply because the exigencies of time and 
space have prevented us from reporting them. Brief as 
the morning sittings have been, it must not be for- 
gotten that not a moment has been wasted; and 
the dispatch of business has been probably un- 
paralleled in rapidity. When it is considered how many 
different subjects have been handled at the same moment, 
it is easy to understand that a bewildering flood of 
eloquence has been let loose. In the course of his address 
the President said, ‘‘ Apart from visits, our desire has 
been to encourage, by means of short papers read at the 
meetings of the Sections, an interchange of ideas and the 
imparting of the most recent information on all the multi- 
farious subjects which together are included in the 
expression civil engineering. Thus we have found that 
seven Sections naturally present themselves as indicating 
that amount of specialising which in practice our profes- 
sion finds desirable. In a Congress of this sort we must 
specialise, if we are to be useful; but, of course, it will 
be understood that it is hoped and expected that in 
attendance at the various Sections there will be a con- 
siderable amount of overlapping, so that persons may 
attend those meetings at which subjects which interest 
them are to be discussed, whether those subjects are or 
are not those to which they have specially devoted them- 
selves.” We, too, have been obliged to specialise.’ 

Undoubtedly the Conference has been an unqualified 
success. We wish and believe that it may be the first of 
a series extending down the vista of time till its end is 
lost in the dim regions of futurity. Perhaps unfortu- 
nately, few of the 800 who have taken part in it will 
realise the magnitude of the labours undertaken by the 
Council, and, we must add, Dr. Tudsbury, the Secretary, 
in inventing, organising, and carrying to completion the 
arrangements for the Conference. It is scarcely a figure 
of speech to compare such a meeting as that just con- 
cluded to a great machine, every portion of which has to 
be schemed to act smoothly with every other part, all 
co-operating to the one end. Is not the perfection at- 
tained but another evidence that the engineer combines in 
himself most of the powers, qualities, and characteristics 
which make for universal success ? 


THE ALDERSGATE STREET EXPLOSION. 


A monTH ago there occurred at Aldersgate-street 
Station, on the Metropolitan Railway, an explosion of a 
very notable kind. It was remarkable from the place 
and circumstance of its occurrence and from the singu- 
larity of its effects. Circumstantial accounts of all that 
has been elicited concerning the actual phenomena of the 
explosion as interpreted by unskilled observers have been 
freely published, and it is unnecessary to narrate them 
now. The conclusion of the inquiry which has since 
been held, and of which the results have been made 
known within the last few days, may, howev er, be studied 
with advantage. 

On an explosion occurring in a place so ordinary, 
frequented, and accessible as a metropolitan railway 
carriage, the first impression communicated is that the 
incident is a pure accident—that some appurtenance of 
the carriage, normally secure, is responsible for the 
wreckage. It was this idea in a latent form which led to 
the widespread belief at the moment of the explosion and 
for some time afterwards, that the cylinder of compressed 
gas beneath the carriage was the cause of the calamity. 
A moment's reflection suffices to show the improbability 
of this conclusion. There are two ways in which the gas 
cylinders used on railways may act as the cause of an 
explosion. The first and simpler is the rending of the 
cylinder by the mere mechanical pressure of the con- 
tained gas. Now it happens that, in order to carry a 
fair supply of gas in a reasonable space, it is found advan- 
tageous to prepare gas of high illuminating power by the 
destructive distillation of oil. Such gas, when com- 
pressed for railway use, deposits a considerable portion 
of its heavier constituents as a liquid, which is removed 
before the gas is fed into the cylinders. These heavier 
constituents are those hydrocarbons on which the illu- 
minating power of the gas chiefly depends, and with their 
removal the illuminating power is diminished. This dimi- 
nution is inevitable under the present conditions of 
manufacture, and in order that it may not proceed too 
far the compression of the gas is stopped at a compara- 
tively low limit. Therefore the gas cylinders are not sub- 
mitted to any pressure higher than about 140 lb. yer 
square inch, a most moderate pressure for a strong and 
simple structure to sustain. In the present case there is 
direct evidence that at the time of the explosion the gas 
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pressure did not exceed 50 lb. per square inch, and this 
for a receiver of compressed but not liquefied gas is so 
low as to be practically free from danger. It is true that 
a boiler with a large water space, carrying a pressure of 
50 Ib. per square inch, may explode with disastrous effect, 
but its energy is derived mainly from the mass of super- 
heated water it contains, and owes little to the trivial 
quantity of steam existing above the water. The first 
possibility of explosion due to the gas cylinder may there- 
fore be dismissed. The second possibility, viz., the 
formation of an explosive mixture of gas and air, is in like 
manner quite incapable of bearing scrutiny. The mere 
issue of the gas from some leaky joint could have no power 
to cause an explosion unless the leak were within the car- 
riage, and one or more compartments became filled 
with an explosive mixture of gas and air. The usual 
construction of railway carriage roof lamps entirely 
invalidates this supposition. It may fairly be deduced 
that the Aldersgate-street explosion was not caused by 
any failure of the system of oil-gas lighting. 

As far as this negative result is concerned, the inquiry 
conducted by Colonel Sir Vivian Majendie, her Majesty's 
Chief Inspector of Explosives, is entirely satisfactory and 
conclusive. The second and positive portion of the 
inquiry is less reassuring and definitive. An exhaustive 
search has been made among the débris of the shattered 
carriage, primarily with the view of discovering fragments 
of any material other than those composing the carriage, 
and also to afford evidence of the character of the explo- 
sion, and hence of the nature of the explosive. Of direct 
evidence, as distinct from that which can be logically 
evolved after the event, there is little of much value. 
Persons standing on.a railway platform expecting nothing 
more exciting than the arrival of a Metropolitan train are 
not likely to be so keenly on the alert as to observe with 
accuracy the details of an occurrence which is first 
brought to their notice by a detonation and a cataract of 
broken glass; their attention is extraneously occupied 
from the moment when it might be of service in the 
observation of phenomena. Therefore, it is fair to con- 
clude that the official inquirers relied largely on the 
evidence afforded by their examination of the wreckage. 
This has led them to the belief that the agent concerned 
in the Aldersgate-street disaster was a high explosive, 
by which is meant an explosive belonging to the class 
of which dynamite is a type. it is further inferred that 
the explosive was not contained in a metal case. This 
appears to be based on the search among the fragments 
of the carriage, and as it stands is not quite a convincing 
statement. In a railway carriage there are many metal 
fittings which, when the whole structure is comminuted, 
must bear a striking resemblance to the metal which 
has gone to form an illicit canister. It is not to be 
supposed that a dynamiter would be so considerate as 
to construct his casket of, say, chromium, to aid in its 
chemical identification. This were a depth of altruism 
to which only the criminal lunatic could descend. 
Frankly, the assertion that no metal envelope was used 
cannot be accepted without explanation. 

But this is of little importance compared with the 
main facts. There is no reason to disbelieve that the 
explosion has been caused by a high explosive. There is 
good ground for supposing that the explosive was placed 
in the carriage maliciously. Without being hasty, one 
may conclude that there has been a slight recrudescence 
of a particular class of ruffianism which was prevalent 
some years ago. Itis probably an isolated case, and we 
shall hear no more of it, either in the form of a second 
attempt, or in the apprehension of the criminal. But 
should it unfortunately not be an isolated case, there is no 
more occasion for panic than there was at the time when a 
certain section of the community took to travelling with 
nitro-glycerine as personal luggage. The attempts then 
made were of a bungling kind, and the risks run by those 
who undertook them were almost as great as those 
encountered by their intended victims. Moreover, there 
is excellent ground for hoping that the illicit manufacturer 
of high explosives may meet with disintegration through 
the activity of his own products—these being commonly 
ill made, unstable, and most dangerous to handle. Even 
failing so satisfactory an upshot, the distributed risk for 
the community is not great enough to disturb the equa- 
nimity of the most fearful. In railway carriages dyna- 
mite is less to be feared than draughts. 


ETHEREAL TELEGRAPHY. 


In a recent impression we mentioned certain investiga- 
tions which were being carried out by Mr. Preece in the 
interests of the Post-office, to test the value of proposals 
made by Mr. Marconi, a young Anglo-Italian savant, for 
telegraphing without wires. A good deal has been said 
on the subject, and not a little written and published 
which is, in plain phrase, utter nonsense. But the 
residue of truth which remains leads us as far into the 
regions of scientific romance as did the discoveries of 
Réntgen. In a few days Mr. Preece will bring the facts 
before the Royal Society. We do not feel at liberty to 
enter into minute details, bunt we can say enough to give 
our readers a general idea of the nature of the new 
departure in telegraphy, while avoiding all of the 
exaggeration and mis-statement which have hitherto 
attended the dealings of the Press with Signor Marconi’s 
work. Mr. Preece has succeeded in telegraphing with 
certainty and sufficient rapidity from Penarth to Weston- 
super- Mare, a distance across the water of seven or eight 
miles, without wires; and there is every reason to believe 
that this distance can be greatly extended. The apparatus 
employed is curious at once for its small size and sim- 
plicity. In order to make the principle on which it 
depends for its operation intelligible, it will be necessary 
to say something about that which has, not inaptly, been 
termed transcendental physics. 

Lord Salisbury on a notable occasion said that the 
word ether ought to be regarded as the infinitive mood 
of the verb to undulate. What the ether is no one per- 


haps will ever know. All that can, with any approach to 
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certainty, be said is that some medium exists in space 
which is capable of transmitting motion or energy from 
one body to another. The moment we attempt to define 
the nature of this medium we are beset with difficulties. 
If we postulate qualities which will suit one set of pheno- 
mena we shall find that they are incompatible with a 
It is not perhaps remark- 
able that one very advanced physicist dissatisfied, and 
with reason, with the ethereal theory of action at a dis- 
tance, has resorted to the old corpuscular theory in a very 
novel and improved form. With this, however, we need 
not concern ourselves at this moment. Let us imagine 
for ourselves an ether which will comply with one set of 
conditions, and see what itis. It will be found that an 
extremely tenuous elastic fluid or gas without weight 
pervading all space will serve our turn. It is perhaps 
well to say that this is very far indeed from a correct 
idealisation of what the ether must be. It is its pecu- 
liarity, however, that for every set of phenomena we 
can construct an ether which will suffice if only we 
neglect all the other phenomena. Thus, Cauchy, a great 
French mathematician, has shown that to explain the 
various characteristics of light no fewer than six ethers, 
all different, must exist. Some eight or ten years 
ago Dr. Hertz, a clever young physicist of Carls- 
ruhe, discovered that electrified bodies could set up 
in the ether waves or undulations which are, up 
to a certain point, strictly analogous to light. The 
waves can be reflected, refracted, and absorbed. 
They interfere; they can be polarised. These un- 
dulations differ from light waves mainly in that they 
are much longer, and much slower in their rate of 
vibration. The Hertz waves have a rapidity of about 
250,000,000 per second, which is slow as compared to the 
slowest vibrations of light, those giving the retinal impres- 
sion of red. The length of each such wave is 5-);jin., 
and the number per second 458,000,000,000,000, a velocity 
to which that of the Hertz waves is as nothing. We 
cannot do better than quote here a few words from a 
book by Dr. Oliver Lodge, ‘‘ Modern Views of Electricity,” 
published in 1889. ‘ Hertz takes a brass cylinder, some 
inch or two in diameter and a foot or so long, divided into 
two halves, with a small sparking interval between, and 
connects the halves to the terminals of a small induction 
coil; every spark of the coil causes the charge in the 
cylinder to surge to and fro about 500,000,000 times in a 
second, and to disturb the ether in a manner precisely 
equivalent to a diverging beam of plane-polarised light, 
with waves about thrice the length of the cylinder. The 
radiation so emitted can be reflected by plane conducting 
surfaces, and it can be concentrated by metallic parabolic 
mirrors, the mirror ordinarily used being a large para. 
bolic cylinder of sheet zinc, with the electric oscillator 
situate along its focal line. By this means the effect of 
the wave could be felt at a fair distance, the receiver con- 
sisting of a synchronised pair of straight conductors with 
a microscopic spark gap between them, across which the 
secondary induced sparks were watched for.” These 
sparks were produced, under favourable circumstances, as 
much as twenty yards away from the oscillator. The 
passage we have quoted contains, in a sense, the whole 
germ of ethereal telegraphy. Given an instrument 
which will start Hertzian vibrations, and an instrument in 
another place which will record them, and the problem is 
solved. 

Now, it will be readily understood that although the 
Hertzian undulation is analogous to light, it is invisible. 
It will also be understood that its material energy or 
power of acting on matter is very small. The apparatus 
devised by Signor Marconi is extremely ingenious, and 
has for its object the getting out of the Hertzian vibrations 
sufficient work for telegraphic purposes. It consists of 
a transmitter and receiver; the former consists mainly 
of a small Rhumkorf induction coil, excited by a couple 
of battery cells. The secondary or high tension wires 
terminate each in a metallic ball. Between the two balls 
is placed a cubical box containing oil. In the opposite 
sides of the box are fixed two brass balls, oil tight, so that 
one-half of each ball is in the oil in the box and the other 
half outside the box. The balls donot touch. The whole 
arrangement has been designed by an Italian, Professor 
Righi. On sending a current through the induction coil, 
Hertzian vibrations are set up in the balls, and communi- 
cated to the ether. The oil has a peculiar effect, acting as a 
species of brake, the rapidity of the wave vibrations being 
only about one-half that stated by Dr. Lodge. These 
vibrations then are given off into space all round in every 
direction. So far as is known nothing save metals appears 
to be opaque to them; and here, therefore, we have an 
analogy with the Réntgen ray. We have next to con- 
sider how they can be utilised. 

No doubt many of our readers are familiar with 
Hughes’ theory of magnetism, according to which all 
the molecules of a bar of iron are turned over when the 
bar is placed in a magnetic field. They will possibly 
remember a very beautiful experiment in which small 
iron filings were placed loosely in a test tube. The test 
tube being put into a magnetic field, its contents became 
magnetised, and the whole tube behaved exactly like a 
magnet. It could be demagnetised in a moment, how- 
ever, simply by shaking it, and so altering the arrange- 
ment of the filings inside it. A strict analogy exists between 
this and the Marconi receiver. It consists of alittle tube 
about a quarter of an inch in diameter and 3in. long. Inside 
it are two silver plugs terminating in wires, the ends of which 
are soldered into the silver plugs. The wires are fused into 
the glass. The tube is exhausted to a near approach to 
absolute vacuum. The faces of the two silver plugs are 
very close to each other, and the space between is filled 
up with an impalpable metallic dust. On the nature of 
this much depends. It must suffice to say that there are 
in it three constituents, one of which is nickel. Under 
ordinary conditions, this powder will not conduct 
electricity, save feebly. Its resistance is very high, 
as the manner of metallic powders is known to be. Now 





we come to the essence of the whole apparatus. If a 








Hertzian ray falls on the little tube the dust is polarised 
like the filings in Hughes’ test tube, and the powder 
becomes a conductor. It will be seen at once that we have 
here a make-and-break which can be acted on from a 
distance, and an ordinary Morse sounder does the rest. 
But matters after all are not quite so simple. It is easy 
to despatch into space Hertzian waves at intervals corre- 
sponding to dot and dash, &e., but the powder in the 
receiver once polarised remains polarised. To get over 
this obstacle, a tiny hammer is so arranged that the 
moment a current passes through the tube the hammer 
taps the side of this last, and depolarises the powder ready 
for the next signal. 

We stated at the outset that we would not describe the 
apparatus in detail.. The scientific world will watch with 
interest for Mr. Preece’s lecture. We believe we have 
said enough to show that we have here a most remark- 
able step into the regions of transcendental physics. 
Let us picture to ourselves the tiny glass tube not larger 
than a pocket pencil, acted upon across a space of seven 
miles, influenced by a little induction coil, weighing two 
or three pounds perhaps. And these wonderful Hertzian 
waves are being given off all round, traversing the walls 
of houses, the trunks of trees, the solid earth—every sub- 
stance, in fact, save metals. Were it possible for the eye 
to take cognisance of these rays, the Righi transmitter 
would no doubt appear a glowing metallic body, radiating 
like the electric arc, and diffusing its beams through all 
space, and to these beams the little receiver with its 
minute pinch of impalpable dust would respond just 
as a dot of sensitised paper placed in a similar tube 
would respond to a sun ray. To carry out the analogy 
we may point out that if it were possible to construct a 
source of light or lamp, to which, and to which light only, a 
sensitive paper, would respond, it would be quite possible 
to transmit messages by simply covering and uncovering 
the lamp. The paper would be a tape travelling over 
rollers, and the covering and uncovering of the lamp would 
give us dot and dash signals. It is quite practicable to 
telegraph in this way now through a long straight tube by 
beams of light. At present it is in the open air impos- 
sible. Perhaps the chemist may yet come to our aid, 
and give us signalling by photography. 

Finally, let us add that there is really nothing in 
common between the ethereal telegraphy of which we 
have spoken and telegraphy by induction. The pheno- 
mena are wholly distinct. As we have said, the Hertzian 
radiance is akin to light; and the polarisation of the 
powder in the receiver finds its analogue in the molecular 
change which is wrought by light in a sensitised plate. 
Of the deductions which may be drawn—of the practical 
possibilities in view we have said nothing. Our readers 
will find in the further peep thus afforded behind the 
great curtain that separates us from the mysteries of 
nature, plenty to think of without further aid from us. 


en Se 


THE LOCK OUT IN THE ENGINEERING TRADES. 


For we are afraid that this is the language in which the 
present position of the machine tool dispute must be de- 
scribed. We regret that it should have come to this—no 
political economist could do otherwise. The Amalgamated 
Society of Engineers seem to have made up their minds to 
assume the réle of dictator, and as no competent body of em- 
ployers could allow such an.unjustifiable interference, the 
position allows of no alternative but a fight. We could be 
glad if, even at the eleventh hour, some way out of the serious 
impassé which has been created could be found ; but the men 
will be mistaken if they think it will come from the masters, 
and sound wisdom would counsel some giving way on the side 
of the Amalgamated Society. In their ultimatum to the 
body, the Federation write: ‘If the employers combine with 
you in the attempt to create an arbitrary standard of wages 
for work beyond what is warranted by the skill and education 
required for its efficient performance. the result 
would be fatal alike to the prosperity of the country and the 
interests both of employersand workmen.”’ Here, then, is the 
position on which, as it seems once more upon the threshold 
of the dreaded strike and lock-out which eight weeks ago 
was in a fair way for settlement, the employers in the 
Clyde and North-East Coast and Barrow-in-Furness marine 
engineering yards take their stand; and we believe the 
public will support them. Further, and most emphatically, 
as the ultimatum continues, ‘‘ They claim the right to exercise 
the discretion they have always possessed of appointing the 
men they consider most suitable to work any particular 
machines.”’ Ifa costly suspension of industry ensues upon 
the existing situation, there will be no misconception on the 
part of the great company of on-lookers of why, so far as the 
masters are concerned, the yards are laid idle. Than the em- 
ployers’ ultimatum language could not be plainer. In dis- 
senting from the situation assumed by the Federation, the 
Amalgamated Society will take upon themselves all the 
responsibility for the strife, and it is to them public opinion 
will have to look for justification, if any excuse worthy the 
name can be found for the struggle. As we have before 
pointed out in these columns, the situation is the graver since 
not only the marine engineering yards of the kingdom will be 
involved in the war, but probably the engineering workshops 
of Lancashire and London also. We could say much regard- 
ing the folly of the challenge which the men seem to have 
elected finally to offer to the employer engineers. But 
remonstrance, whether dictated by the question of foreign 
competition or anything else, seems lost upon the men at 
such a juncture. 


IMPORT DUES, 


Ir is worth calling the attention of British machinery 
exporters to the fact that there are one or two ways—per- 
fectly honest ways, of course—of importing goods into foreign 
countries at reduced rates. For instance, all machinery for 
agricultural or mining purposes, or for factories, &c., enters 
Peru free of duty, but each machine must be imported entire, 
although not necessarily pieced together, as separate parts 
of machinery are liable to import duty. Then into Russia 
the Customs tariffs are arranged almost entirely by weight, and 
it is therefore advisable to put small heavy articles into sepa- 
rate parcels, and not to affect a whole case by their excess of 
weight. The Germans go further than this, for they, when- 
ever possible, substitute the best and heaviest by something 
which does fairly well, and in this way are enabled to sup- 
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ply the said article duty paid at a rate with which the 
British merchant, with his solid English stuff, is unable to 
compete. Then, again, look at that cunning way of import- 
ing bicycles into Dutch and Belgian places coterminous with 
Germany, mentioned in our German correspondent’s letter 
a short time ago. The German tariff on cycles is much 
cheaper than that of any of the surrounding countries—only 
about one-twelfth of the Belgian, for example, so the plan 
adopted is to import cycles into Germany at the cheap 
German rates, and then ride them across the frontier duty 
free, as allowed, into the neighbouring high tariff nations. 
We English are too scrupulous; we have an absurd pre- 
judice in favour of an old adage about honesty and policy. 
It is apparently becoming an anachronism. We must be 
fin-de-siecle, Il faut hurler avec les loups. 


STIFFNECKEDNESS. 


Ir may be the result of years of success, or it may be from 
agenuine feeling that what is good for England is good forevery- 
where else, or it may be from simple British ‘“‘ cocksureness,” 
that our British merchants are not sufficiently considerate 
to the wants and fancies of their foreign clients. It is appa- 
rently a law of nature that only that which can adapt itself 
most fully to its environment is sure of a place in this 
world economy, and the same law is undoubtedly true of all 
mercantile affairs. The first business of a merchant ought 
surely to be to find out the requirements of those whom he 
is anxious to supply with goods, and to endeavour in every 
way to meet their wants. English merchants are not suffi- 
ciently alive to the necessity of doing this, whilst their rivals, 
who look for every chance of displacing English trade, are 
willing to put themselves to a certain amount of disadvan- 
tage for the sake of obliging their customers. The following 
case from Riga is well to the point. A large sawmill there 
is in the hands of British capitalists, and the managers 
would naturally prefer to use English manufactures; but 
although English circular saws are all that can be desired, 
the frame saws made in this country are totally unsuitable 
for ripping the Riga logs. They are, we are told, either too 
brittle or too soft, and although France, Germany, Sweden, 
and Russia can and do supply suitable tools, England cannot 
or will not do so. Other instances of the carelessness of 
British traders are not difficult to find. 


LIMA EXHIBITION, 


WE have heard lately so much about the futility of appeal- 
ing to purchasers in a tongue they do not understand, and 
sending out catalogues and price-lists of which others than 
the original sellers make use, that the opportunity offered 
for display of goods by the opening of a permanent agricul- 
tural exhibition in Lima, Peru, is one that Englishmen 
should be careful not to let slip. The exhibition is to be 
opened on July 28th next, and goods sent for exhibition will 
be allowed to enter duty free on condition that they are 
re-shipped within six months. It is in the sale of agricul- 
tural implements and machinery to foreign countries that 
we are still most successfully opposing competition, but it 
nevertheless is exceedingly necessary that no step should be 
lost which can keep us ahead of those who follow closely on 
our heels. The severest competition is to be looked for from 
America and Germany, both of which export great quantities 
of agricultural machinery of a lighter and consequently 
cheaper make than that made by English firms. Loth as 
we are to advise any measure which will tend to lower the 
standard of English work, we still feel that if we are to keep 
our trade, we must meet our opponents on their own 
ground. It is possible, however, that by careful study it may 
be found possible to sell better machines at low prices than 
America or Germany can do, in which case we should com- 
mand foreign markets. 








LITERATURE. 


A Treatise on Practical Plane and Solid Geometry. By 
Tuomas Jay Evans and W. W. F. Putten. Wh. Sc., 
A.M.I1.C.E. London: Chapman and Hall, Ltd. 1897. 

Tus book contains solutions to the honours questions 
which have been set in the practical geometry papers at 
the examinations of the Science and Art Department from 
1887 to 1896 inclusive. The authors have compiled it 
with a view to its use by students preparing themselves 
as candidates for honours at these examinations, and it 
will undoubtedly be of considerable assistance to such, 
more especially as the syllabus of the honours stage has 
of late years been somewhat extended, and questions have 
been set bearing upon matter which up to the present 
has not, according to the authors, been adequately dealt 
with in text-books intended for the use of honours students. 
We, however, prefer to consider the book more on account 
of its general usefulness to all students of geometry, 
rather than from the point of view of the student who 
wishes to ‘‘cram” for these particular examinations. 
In its 400 pages the book contains solutions of a number 
of practical problems, such as may be studied with 
advantage by all who are desirous of improving their 
knowledge of plane and solid geometry. The diagrams in 
illustration of these problems call for special mention, 
being admirably clear and distinct. 

The volume is divided into nine chapters, the title of 
each indicating the nature of its contents. Chapter I. is 
devoted to plane geometry, and contains interesting 
problems, among which are some of a practical nature, 
as may be judged from the following example quoted 
from page 82 :— 

Obtain the form of cam plate to be keyed on to a shaft whose 
centre is O, and impart motion to a point Q, which travels in the 
given line QRS, In one-third of a revolution of the cam shaft, 
Q is to be raised at uniform speed to R. It is then to remain at 
rest for one-sixth of a revolution, and after that to rise to S at a 
uniform rate in one-quarter of a revolution, and then fall back 
from $ to Q in one-quarter of a revolution.” 

Chapter II. is the most useful one in the book. Here 
are grouped some twenty problems and solutions under 
the heading of ‘‘ Graphic Statics,” every one of which is 
worthy of careful attention from the student. Among 
the solutions are determinations of the stresses in the 
members of roof-trusses, beams, and bridges loaded in 
various ways, and others of an equally practical nature. 
Chapters III. and IV. are headed respectively, “ Solid 
Geometry—Loci,” and ‘Solid Geometry—Lines and 
Planes,” and we then come to a lengthy chapter contain- 





ing some thirty-six problems on the section of surfaces 
and solids. From these we may quote as a useful 
exercise, the following :— 

A portion of ground contoured at 5ft. levels is given. A plane 
surface « | ¢ d has to be formed partly by cutting and partly by 
embankment. The side slopes are 45deg. in cutting and embank- 
ment. Draw the contours of the completed earthwork. 

“Tsometric Projection” is next treated, this part of the 
subject receiving a few pages of introduction with 
explanation of the theory, and instructions for drawing 
an isometric scale. 

Chapter VIII. deals with ‘‘ Shadows,” and is followed 
by a chapter on “ Perspective,” containing problems which 
will be useful to students of this branch. Both these 
chapters are preceded by short introductions. The last 
chapter in the book is entitled ‘‘ Miscellaneous Examples,” 
and here we note some simple kinematical exercises, 
which have been added by Professor Pullen. 

The student using this volume is assumed to have a 
thorough understanding of the fundamental problems in 
practical geometry, and such problems have therefore not 
been inserted in the introduction, but references to exist- 
ing standard works are given where necessary, and in some 
cases proofs have been added. Although the book is chiefly 
intended for students who have reached the higher stages 
of geometry, it contains at the same time a number of 
simpler problems which the less advanced student can 
well study; it will also, we think, be appreciated in 
technical schools and colleges. 


Retaining Walls for Earth: Including the Theory of Earth 
Pressure, as Developed from the Ellipse of Stress. With a 
Short Treatise on Foundations, illustrated with Examples 
from Practice. By Matverp A. Hows, C.E., Professor of 
Civil Engineering, Rose Polytechnic Institute, Member 
American Society of Civil Engineers. Third edition, 
revised and enlarged. First thousand. New York: John 
Wiley and Sons. London: Chapman and Hall, Limited. 
1896. 


THERE is perhaps no one structural example connected 
with the manifold branches of civil engineering which 
has been so exhaustively treated by theoretical, scientific, 
and professorial experts, as that included in the title of 
* Retaining Walls.” Notwithstanding the numerous 
theories put forward, and the assumptions and hypo- 
theses advanced by writers like Moseley, Mohr, Rankine, 
Weyrauch, and others, the results have not been 
altogether certain, conclusive, or trustworthy. We do not 
endorse the opinion that all theoretical researches and 
investigations are worthless with respect to this subject, 
nor do we agree with the statement made by an 
excellent authority, that ‘theoretical investigations are 
but of little value in designing retaining walls,” and 
“the present theories of the stability of retaining walls 
are not sufficiently exact to serve even as a guide for 
future investigation.” With respect to a great number 
of the hypothetical assumptions without which the 
abstract theorist is impotent, there is considerable truth 
and force in these observations, but it is doubtful whether 
they apply—or at least with the same degree of cogency 
—to Rankine’s theory. The formule deduced by him in 
arriving at the determination of the frictional stability of 
earth, considered as a granular mass, give results which 
are within a reasonable approximation of those afforded 
by actual examples, selected from the best and most 
usual modern practice. Rankine’s equations, moreover, 
have been found to err—if at all—upon the side of safety, 
which, it must be borne in mind, is the paramount 
desideratum after all. 

One of the most eminent past-presidents of the Insti- 
tution of Civil Engineers has remarked that ‘complex 
formule are rarely resorted to by experienced practical 
men,” and that those belonging to the subject of retaining 
walls, especially those evolved by some of the continental 
writers already referred to, are perfectly entitled to the 
epithet is beyond contradiction. In fact, the author of the 
book before us very justly admits that the formule might 
‘* become too complex for practical use,” and one of his 
objects, in which he has well succeeded, is to reduce the 
most tedious and the most refractory to manageable pro- 
portions. It will be admitted, we think, that the average, 
or even the more advanced student, when he proceeds to 
investigate ‘‘Case I., General Case of Inclined Earth 
Surface and Inclined Back of Wall,” at page 23, might be 
pardoned if he were just a little staggered at the formula 
presented to him, which in mercy to our printer, we for- 
bear toreproduce. But if he will advance a little further, 
he will speedily discover that Mr. Howe hastens to the 
assistance of his alumnus, and reduces the original 
symbolic chevaux-de-frise to the more modest and readily 
manipulated dimensions of 


B= 27 @) JOOS . 1 


in which equation E = the resultant pressure in pounds 
against any wall, H = the vertical height of the wall 
in feet, and y = the weight in pounds of a cubic foot of 
earth. Atthe end of the volume in Tables III., IV., 
and V., are given the values of the coefficients B, C, and 
D, while that of A is obtained from Diagram 1 at page 
103. The symbols B, C, and D are calculated for various 
values of « and a, that is when « = the angle made by the 
surface of the earth with the horizontal, and is positive 
when measured above, and negative when measured 
below, the horizontal. The other angle a is that which 
the back of the wall makes with the vertical passing 
through the heel of the wall, and a is positive when 
measured on the left and negative when measured on the 
right of the vertical. From Diagram 1, A can be found 
for all values of ¢ from 0 deg. to 90 deg., varying by 
successive amounts of 5 deg., and also for all values 
of ¢ from 0 deg. to 90 deg. when ¢ is the angle of repose, 
or the maximum angle which any force acting upon any 
plane within the mass of earth can make with the normal 
to the plane. The determination of the value to be given 
to ¢, or that of the angle of repose, a very important 
datum in the calculations, constitutes an instance of 








those inexact assumptions which are made in connection 
with our subject, and seems to be one strongly tinctured 
with the element chance. The author recommends 
“that care and judgment be used in assuming the 
value of ¢ is very important, since a change of a 
few degrees in the value of ¢ sometimes causes a large 
change in the value of EH.” Obviously so, as the 
value of A in formula (1!), quoted above, depends to 
a great extent upon that of cos *¢, ‘and consequently 
the coefficient A varies inversely as the angle of repose. 
It is further stated that, ‘in assuming the value of ¢, the 
engineer must be sure that the value assumed will be the 
least value which in his judgment it is likely tohave.” In 
other words, the determination of this important basis for 
calculation depends upon the degree of accuracy of the judg- 
ment of the engineer in arriving at the actual value of the 
angle. In reality this angle is not exactly known. A table 
is given in the treatise before us, as in all text-books, of 
the values of it for earth, masonry, brickwork, and of very 
many other materials of construction. But the local 
circumstances, even when only of a comparatively trifling 
significance, are so many, various, and exercise so great 
an influence upon the value of this angle, that it must 
remain very much a matter of “the judgment of the engi- 
neer.” This contingency, moreover, becomes accentuated 
by the probability that no two engineers would assign, 
under the same conditions—presuming that the “same 
conditions” could practically obtain in two different 
retaining walls—the same value to the angle of repose. 

A very similar simplification of the original formidable 
general formula attends its use when applied to particular 
cases. Thus, when the angle made by the surface of the 
earth with the horizontal equals the angle of repose, and 
the angle a= o, the pressure is given by the simple 
equation 


E= ca cos $, 

which, under a somewhat different garb, is the equivalent 
of the well-known, and perhaps better recognised formula, 
over here 


wD cos 6. 


P= 
2 

In the succeeding portion of the volume, two useful 
chapters are added upon ‘“ Foundations upon Rock,” and 
“Foundations upon Earth.” There are also drawings 
given of the profiles or cross sections of some existing 
retaining walls, one of which, 18ft. in height, has been for 
twenty years the standard type in New York. Two 
others erected in Boston, a similar number on the Thames, 
and one at Liverpool and another at Chatham, are also 
selected. These walls have done their duty for along time, 
so that there can be no doubt respecting their stability and 
the adequacy of their proportions and dimensions, what- 
ever might have been the data assumed by the designers. 
We venture to suggest that the student, after making 
himself thoroughly conversant with the author’s method 
of applying his formule to the solution of practical 
examples, should choose one or two of the actual types 
represented in the cross sections for investigation. 
Having so done, he might endeavour to ascertain 
whether the results deduced from the formule given in 
the text would coincide—allowing always a reasonable 
margin for contingencies—with the existing dimensions 
of the structures themselves. From what we have 
stated, those who intend to study thororoughly the 
question of the designing of retaining walls will find the 
volume of Mr. Howe a great assistance to them. The 
various steps by which the more abstruse formule are 
simplified are enunciated with an amplitude and clear- 
ness which can be followed by a fairly good mathema- 
tician without much difficulty. With the exception of 
Diagram 1, which for some reason or another does not 
come up as well as it might—perhaps our copy may not 
be a particularly good one—the cuts are bold and distinct, 
the paper good, and the type clear. 


Higher Mathematics: A Text Book for Classical and Engi. 
neering Colleges. Edited by Mansrretp Merriman and 
Rozpert S. Woopwarp. New York: John Wiley and 
Sons. London: Chapman and Hall. 1896. 

TE employment of unconventional and intuitive methods 

of treatment renders this book very refreshing, after the 

tedious and arid mathematical treatises which crush the © 
enthusiasm and interest of our own students. The work 
is a collection of chapters by various authors on the sub- 
jects of the solution of equations, determinants, projective 
geometry, hyperbolic functions, harmonic functions, 
functions of a complex variable, differential equations, 

Grassman’s space analysis, vector analysis and quater- 

nions, probability and theory of errors, and the history of 

modern mathematics; the authors being the most 
eminent professors of mathematics and engineering in the 

United States. Each chapter forms a little essay, com- 

plete in itself, on the most essential parts of its theory, 

with abundant references for the benefit of those who are 
stimulated to go deeper. 

Well chosen illustrations from real practical problems 
are a mostimportant and welcome addition. Thisis what 
our own professors detest, as it causes them to lift their 
eyes off the page and to look out of the window at the 
daily phenomena around them. The engineer of the 
good old times could jog along with a small modicum of 
mathematics ; but now-a-days competition is too fierce for 
him to afford to gain safety by making too lavish use of 
material. But it is his new brother, the electrician, who 
takes most kindly to mathematical reading, and to him 
the most abstract chapters here, on vectors and quater- 
nions, will appeal with all the charm of a romance. The 
authors have sought to enlist the electrician’s special 
interest by many well-chosen applications of their 
analysis to electrical problems. 

An inspection of the table of contents will show the 
reader the varied interest provided for him in the pages, 
and direct his attention immediately to those parts which 
appeal to his mind. Itis a book which can be opened 
anywhere and studied with profit. 
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THE BATH AND WEST AND SOUTHERN 
COUNTIES AGRICULTURAL SHOW. 


THE annual exhibition of the Bath and West and Southern 
Counties Society, whose establishment dates back to 1777, is | 
being held this year for the second time at Southampton. | 
The show was opened on Monday, and closes to-day 
(Friday). It is interesting to note the increase in the space 
occupied by the exhibits in the implement section which has 
taken place since the show was last held in Southampton— 
1869. In that year there were only 8500 square feet devoted 
to this section, as against 21,885 square feet on the present 
occasion, and this notwithstanding that the rate of charges 
for non-agricultural exhibits is higher now than previously. 
Nevertheless we consider the Council of the Society would 
be well advised to curtail the show in future years toa period 
of four days, instead of five, as at present—an opinion which 
we believe is shared by a large number of exhibitors. 

Speaking generally, the display in the implement section, 
if somewhat less than in the preceding years, is satisfactory, 
although again there is a striking dearth of novelties of any 
description—a fact which possibly reflects adequately the 
settled state of trade in agricultural implements. In steam 
engines nearly all the leading makers of portable and traction 
engines are represented. One of the most striking engines 
on the ground is a 10 nominal horse-power showman’s road | 
locomotive of the compound type, designed to haul a load of 
40 tons, and provided with water-tank capacity for a journey 
of twelve miles. This engine, which has been built by 
Messrs. John Fowler and Co., Leeds, has a three-speed gear 
of two, four, and seven miles per hour, and is mounted on 
springs. It has a noiseless exhaust, and on a bracket in 
front carries a dynamo—a useful feature for itinerant show | 
purposes. An engine of this description some time ago hauled | 
a load of 45 tons, comprising ten vans and wagons of switch- | 


back hinery, from Leeds to Nottingham, a distance of | the dotted lines in Fig. 3. f 
adbedats ‘co, twenty-eight Peary net sonia | feather key, upon which it slides freely, so that while it | is thus moved from the “ forward’’ position a perpendicu- 
| rotates with the crank shaft it can be easily pushed in and larly down the lap line ab of the Zeuner diagram to ), 


time. 
We illustrate above an improved type of traction | 
engine exhibited by Messrs. Ruston, Proctor, and Co., | 
Limited, Lincoln, and which possesses several novel fea- | 
tures worthy of more than passing attention, particularly | 
a single excentric reversing gear, illustrations of which are | 
given in Figs. 1, 2, 3, and 4 herewith. The engine shown is 
particularly adapted for driving ploughing tackle, thrashing 
and other machinery. It has a boiler of comparatively large 
capacity, the plates of which are of Siemens-Martin mild | 
steel, and intended to withstand a working pressure of 1201b. | ~ 
per square inch. The horn plates are of steel, riveted to the | 
fire-box and to each other, making a rigid frame, while the 
top of each plate is recessed to receive the crank shaft | 
pedestals. The main portion of the single excentric reversing | 
gear consists of two moving pieces only, the excentric A— | 
Figs. 3 and 4—which has an elongated slot cut centrally 
with the crank shaft and at right angles to the crank posi- | 
tions, made to fit and move freely on flats cut upon the boss | 
of the main driving plate C, and a sliding bar of steel 


securely fastened to the clutch E, so that both may be moved | out by the clutch dies and reversing levers. | 
easily in either direction parallel to the axis of the crank | addition to being milled out at the back to fit the radius of | Edward Humphries and Co., Pershore; Charles Burrell and 
Upon the outer face of the bar D is formed a series | the crank shaft, is fitted in a slot inthe main driving plate C, | Sons, Thetford; Robinson and Auden, Wantage; Clayton 
of inclined teeth, which engage with similar spaces and | so that it is impossible for any twisting movement to occur | and Shuttleworth, Lincoln ; and Aveling and Porter, Roches- 


shaft. 
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teeth cut on one side of the slot in the excentric A It will 
be clear that on moving the clutch E and bar D from side to 
| side along the crank shaft, the excentric will be made to rise 
and fall above and below its central position, as shown by 


which would cause a locking of the gear. 
provided, and firmly secured by bolts passing through the 
main driving plate C, so that the excentric A is held freely 
but firmly by the two plates F and C, between which it rises 


The clutch E is driven by a | and falls. 




















Fig. 3 


Fig. 4 
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It will ba clear that the centre of the excentric 


The bar D, in ; be made hereafier; W. Tasker and Sons, Limited, Andover; 
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Fig. 2 


which is the centre of maximum throw 
for the ‘‘ backward” motion. The effect 
of this movement is to vary both the 
travel and angle of advance of the ex- 
centric. The chief factor in the success 
of this gear is the fact that while the 
rotation of the excentric is easily per- 
formed by the large flat surfaces on the 
driving boss C, none of the work of driving 
the valve is thrown upon the bar D, 
which is thus free to move the excentric 
and hold it in any required position with 
very little effort on the part of the driver. 

Amongst other exhibitors of traction 
and portable engines we may mention 
Messrs. Wallis and Steevens, of Basing- 
stoke; Richard Garrett and Sons, Suffolk, 
who also show a machine for thrashing 
and hulling clover, to which reference will 
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These latter firms have been content to rely upon their 

brea dard types of engines. Of oil and gas engines there are 
— exhibitors than ever, the two latest additions to the 
— of builders of this type of motive mechanism being 
Messrs. E. Humphries and Co. and Messrs. Blackstone and 
Co of Stamford. In Messrs. Humphries’ engine a special 
es gear opens and closes the air and exhaust valves, and a 
highly sensitive governor regulates the supply of oil to the 
yaporiser according to the variations of the load, surplus oil 
being returned to the tank in the bed of the engine. The 
rinciple of working is ‘‘ spontaneous ’’ combustion, and no 

Prnition tube is employed, but instead an adjustable ignition 
ae ton is provided inside the combustion chamber. When 
oe heated this piston maintains the requisite temperature 
to ignite the charge by the heat derived from each explosion. 
A specially designed safety or starting and stopping valve is 
fixed on the back top end of the cylinder, and fulfils three 
functions :—First, in starting the engine the pressure is 


HARRISON, McGREGOP, AND CO’S 


taken off the valve to reduce the compression of air; after 


this the valve is intended to keep and regulate the com- | 


pression, and any excessive explosions which may take place 
will thus escape ; and lastly, when the engine is stopped, this 
same valve prevents it from reversing or running backwards. 
We hope in a future issue to illustrate this engine. The 
leading displays of oil engines are made by Messrs. Hornsby 
and Sons, Grantham ; Clayton and Shuttleworth; J. and F. 
Howard, Bedford; Tangyes, Limited; Crossley Bros.; the 
Campbell Gas Engine Company, Halifax; and Fielding and 
Platt, Gloucester. 

Amongst agricultural implements Messrs. J. and F. 
Howard, Bedford, exhibit on three stands a fine collection of 
implements. For allotment holders and occupiers of small 
farms some cheap handy-looking ploughs are shown by the 


GARRETI’S COMBINED THRASHING 


side of a new plough, described as the E P, which is evidently 
& very useful little implement; and a novelty exhibited is 
the Champion cultivator, fitted with steel tines, which will 
not spring in hard work, and which, we are informed, will tear 
up @ roadway with ease. 

Messrs. Hornsby and Sons, Limited, Grantham, besides 
exhibiting their oil engines, have a fine collection of ploughs, 
most of which are well-known patterns, but include a new 
extremely light-draught double-furrow plough, marked 

18.B ,” suitable for light work or skimming stubbles ; and 
& new “ one-way” plough, “O. W.,” in which the changing 
of the breast, share, &c., from side to side is all but automatic 
and extremely easily effected. 

Messrs. Harrison, McGregor and Co., Ltd., show for the 
first time the new “Albion” No.7 mower, which is illus- 
trated above. The main frame is tubular in form, and 
is built of ample strength and durability. The lifting spring 
and foot lever are peculiar to this mower. 
owe bar is almost balanced by the strong lifting spring 
h own, and only slight effort is required to operate either the 

and or the foot lever. The bar is left perfectly free to float 
over uneven ground, and the machine will cut equally as well 


The weight of the | 


in the furrows as on the ridges. The oiling device consists of 
a chamber on the outer end of the connecting-rod, which con- 
tains sufficient oil for half aday’s working. The tilting lever is 
conveniently placed to the hand of the driver, so that the 
points of the guards can be raised or depressed equally at the 
inner and outer ends. The guard or finger which is fitted on 
this mower is a new design and is very strong, so as to give a 
continued perfect alignment of the guards on the cutting bar. 

Messrs. Richard Garrett and Sons, Leiston Works, Suffolk, 
have on view for the first time a combined machine for 
thrashing and dressing and hulling clover seeds in one 
operation. This machine is illustrated on this page, 
and embodies several features which have hitherto been con- 
fined chiefly to American machines. The machine is pro- 
vided with two drums—the top one for the purpose of 
thrashing, and the bottom one for rubbing out the seeds. 
The clover is fed into the top drum, which strips off all the 
heads or cobs. The straw, with any loose heads which may 
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“ALBION” NO. 7 MOWER 

adhere to it, is delivered to the shakers, which are operated 
by cranked spindles, as in a thrashing machine. The con- 
cave of the top drum is open, like a grating, and allows the 
greater part of the cobs and seed to pass through to the bottom 
drum, while the straw is thoroughly shaken, and the seed 
and loose cobs separated therefrom by the straw shakers are 
returned into the bottom drum. The concaves of both 
drums are readily adjustable while the machine is at work, 
to suit the condition of the crop, and the bottom drum 
delivers the hulled clover seed to a large riddle, which sepa- 
rates the seed from the larger pieces of straw and cobs. 
Everything passing through the riddle is delivered to the 
blowing sieves, upon which the chaff is separated from the 
seeds by the blast froma fan. The seeds pass over the dust 
sieve, and are delivered into a conveyor, which carries them 





AND CLOVER HULLING MACHINE 


to a small elevator for delivering them to the second dressing 
apparatus. The tailings from the blowing sieves and cavings 
riddle are carried by a conveyor to an elevator, which delivers 
them to the shakers, and after passing through these they 
reach the bottom drum, in the manner previously described. 
The seed carried to the second dressing apparatus is again 
exposed, by means of sieves, to the action of the blast, after 
which it passes once more over a dust sieve, and from thence 
the clean seed is delivered into the sacks. The tailings from 
the second blast are also delivered by a conveyor to the 
elevator, which carries them up to the shakers again. The 
drums are 36in., and the sieves 43in. wide. 

Mr. T. M. Jarmain, of Haseley Ironworks, Tetsworth, 
Oxon, has made some notable improvements in his swath 
turner. The machine exhibited will turn two swaths simul- 
taneous from the position they were in on to dry ground, 
and the swaths are turned completely over, thereby 
facilitating the drying of the crop, and the part that was 


| underneath is exposed to sun and wind. To effect this there 
| are two revolving drums, each fitted with serrated plates, 


revolving together in the same direction, which lift and lightly 
curl, and turn with archimedean screw-like precision the 





swaths as they are left by the mower. We are informed by 
Mr. Jarmain that the machine was awarded the Oxfordshire 
Agricultural Society’s medal after trial at their show last 
week at Banbury. 

The Bristol Wagon and Carriage Works Company, Limited, 
are, as usual, amongst the largest exhibitors. They have an 
excellent display of carts, wagons, vans, &c., suitable and 
specially adapted for agricultural and general purposes. A 
prominent feature among their exhibits is a screw tip farm 
cart. Another speciality is their light spring tipping cart, 
a most useful cart for general farm work, and for carrying 
luggage. 

Messrs. Ransomes, Sims, and Jefferies, Limited, Ipswich, 
are as usual large exhibitors at the Show. Their 6-horse 
power traction engine, with two speeds, winding drum, steel 
rope, water-lifter and hose, is a simply designed, easily 
managed, and powerfulengine. The ‘ A54” finishing steam 
thrashing machine, with steel beater drum, self-acting drum- 
guard, adjustable self-cleaning corn screen, has large sieve 
room, which enables it to deal thoroughly and success- 
fully with all kinds of crops, and to turn out a large quantity 
of work in a very short time. Messrs. Howard’s double band 
straw trusser is adapted to this machine, and shown in motion. 
In addition to a large collection of ploughs and other imple- 
ments, Messrs. Ransomes show two of their Ipswich hay- 
makers—one of an extra large size—and a Jarmain’s swath 
turner. 








JOHN RAMSBOTTOM. 


THe world has lost another of the old-time engineers. On 
the 20th inst. Mr. John Ramsbottom died at Fernhill, 
Alderley Edge, his residence in Cheshire. He was born in 
1814. Concerning his early life little is known. He was 
one of the ‘“‘ Stephenson lot,” as the early railway men were 
called. In 1842, when ‘he was only in his 28th year, he held 
the important post of locomotive superintendent to the 
Manchester and Birmingham Railway. In 1846 that line 
became part of the London and North-Western system, and 
he remained superintendent of the north-eastern section. 
Mc. Francis Trevithick was head of the Crewe Works, and in 
1857 Ramsbottom took his place. Five years later, engine- 
building at Wolverton was given up, largely because Ramsbot- 
tom persistently advocated the policy of centralisation. The 
growth of the North-Western system, too, rendered it essential 
that Wolverton should be devoted to carriage building. 
Large extensions at Crewe Works followed, all carried out by 
Mr. Ramsbottom, the forge department being specially 
developed. There may be seen working to this day the 
extremely ingenious duplex hammer. This consists of two 
tups, each weighing several tons, and mounted on wheels 
running onrails. The mass to be forged is suspended between 
the two, and the tups are run together by steam power, the 
bar or forging being caught between them. In this way all 
the cost of a heavy anvil, with its foundations is saved. 
There are, however, numerous inconveniences encountered 
with the duplex hammer, and we are not aware of the 
existence of any of them, save two in the Crewe Works. 

Among several types of locomotives which he designed, 
none, perhaps, gave such unqualified success as the Waverley 
or Lady of the Lake class. Several of these engines have 
been recently rebuilt by Mr. Webb, and illustrated in our 
pages. The first of these was produced in 1859, and was a 
development of the type produced by Allan, with outside 
cylinders and single drivers. 

Ramsbottom invented the water trough which goes by his 
name. Until quite recently it never was used on any English 
line but the London and North-Western, although it had 
been freely adopted in the United States. Its use is now 
extending in Great Britain. Mr. Ramsbottom was elected 
a member of the Institution of Civil Engineers April 10th, 
1866. He was President of the Institution of Mechanical 
Engineers. 

On his retirement from active service he was succeeded by 
Mr. F. W. Webb, the present chief mechanical engineer to 
the London and North-Western Railway Company. Mr. 
Ramsbottom retained to the end the post of consulting 
engineer to the company, but we fancy the office was almost 
if not quite a sinecure, particularly of late years. He was a 
very able man, of good presence, an excellent organiser, and 
cautious withal. He left his mark on railway practice, and 
seldom undertook anything without carrying it through 
successfully. 








DOCK PUMPING MACHINERY. 


On page 554 we publish an engraving of a large centrifugal 
pumping plant recently constructed by Messrs. Gwynne and 
Co., Brooke-street Works, Holborn, London, The centrifugal 
pumps are of the Gwynne type, each having suction and dis- 
charge branches 36in. internal diameter, and capable of 
discharging separately 28,000 gallons of water per minute, 
working on a varying lift. As will be seen from the engraving, 
the pumping engines are right and left-handed. The engines 
are of the vertical tandem compound pattern, having cylinders 
15in. and 27in. diameter by 20in. stroke. The forgings are 
of the best Siemens-Martin mild steel, and all the bearings 
are of the best hard gun-metal, extra strong. The lubricating 
arrangements are such that every part receives a supply of 
oil while the engines are at work. Amongst the numerous 
dock plants which Messrs. Gwynne are putting down, wa 
may mention one for the new graving dock at Cardiff; also 
two 33in. compound vertical pumping engines for the Russian 
Government for their new and important dock at Libau, and 
two 60in. pumps for the new dry dock at Govan. These 
pumps, we are informed, will be the largest in use in any 
graving docks, and will be erected in the course of a few 
months. 








Tuer returns of accidents and casualties, as reported 
to the Board of Trade by the railway companies of the United 
Kingdom during 1896, together with the reports of inspecting 
officers upon certain accidents, have just been published as a Blue- 
book. It is stated that accidents to trains, rolling stock, &c, 
caused the death cf eight persons and injury to 549 persons, ss 
compared with 17 deaths and 487 persons injured in 1895. Of 
the passengers by trains, 5 were killed and 388 injured in 1896, 
against 4 killed and 399 injured in the previous year. Altogether, 
including accidents in which no personal injury was sustained, 
there were reported during the twelve months 25 collisions between 
passenger trains or parts of passenger trains, and 42 collisions 
between passenger trains and goods or mineral trains, &c. Acci- 
dents other than those to trains accounted for 556 deaths ard 
1495 persons injured ; 88 of the killed and 1198 of the injured 
being engers. During the year there were 444 servants of 
companies or contractors reported killed, and 3833 injured. 
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THE CONVERSAZIONE OF THE INSTITUTE OF 
CIVIL ENGINEERS. 

On Tuesday and Wednesday evening the 25th and 26th 
inst., the President of the Institution of Civil Engineers, 
Mr. Wolfe Barry, entertained a great number of guests 
at the magnificent home of the Institution in Great 
George-Street, Westminster. A number of amusing and 
instructive entertainments was provided, and an exhibi- 
tion of models of engineering interest, of which we 
describe the more important items, was held in the lower 
rooms of the building. 

The King’s Norton Metal Company, of Birmingham, 
showed a number of specimens of solid drawn cartridge 
cases of various sizes, ranging from rifle calibre with a 
cupro-nickel covered bullet to a six-inch quick-firing 
cordite case. The two noticeable features in the exhibit 
were a twelve-pounder aluminium case and a six-inch 
case turned partly inside out, just as one would treat a 
coat sleeve, for example. The metal shows no signs of 
suffering from the severe treatment to which it had been 
thus put; the radius of the bend is about half an inch or 
less. . We suggest it as a nice problem in maxima and 
minima for the study of mathematical engineers to say 
what radius of curvature puts the least total strain in the 
metal in a case of this sort. If the curve is too small 
the bending is severe, if it is too large the metal will be 
stretched beyond its ultimate limit. 

The presence of the aluminium case is suggestive; but 
it is doubtful if an alloy of this metal possessing at once 
the very high qualities demanded and the lightness 
which would make it valuable has yet been found. 
There are many other points which can only be decided 
by a number of experiments, which it will be necessary 
to go into carefully before the suitability of aluminium 
alloy cartridge cases for actual service in a gun can be 
decided. For example, its heat-conducting and _heat- 
retaining power, its coefficient of expansion for heat, its 
power to withstand the action of the powder gases, and 
distortion and many other points. But providing certain 
essential characteristics can be obtained, it holds out 
prospects of being a valuable contribution to modern war 
matériel. 

Mr. Rowan exhibited a small sectional model of his 
water-tube two-furnace boiler. This boiler to a certain 
extent resembles Yarrow’s, in that it has an upper drum 
connected with a lower drum on each side of the grate by 
three layers of steeply inclined tubes, but immediately 
over the fire it has a third drum connected also with the 
upper drum by several rows of tubes. The steam passes 
out of the uppermost drum into another placed at right 
angles to the first, rises into a vertical receiver of small 
diameter, and descends from thence by the steam pipe. 
The receiver is surrounded by an enlarged drum at the 
base of the uptake. The other element is similar; each 
is fitted with a large downcomer. 

Mr. John Richardson showed a complete model of a 
Robey winding plant, with a two-cylinder semi-portable 
engine and boiler. 

Mr. W. G. Walker had on view several examples of the 
fans he used for the experiments described in the paper 
he lately read before the Inst. of Mechanical Engineers. 

An exhibit which attracted particular attention was 
one consisting of four models (lent by Mr. J. A. F. 
Aspinall) of railway coaches. The first represents a 
first-class compartment of 1825, and was copied from 
‘‘The Experiment.” The carriage consisted of, to all 
intents and purposes, an ordinary four-in-hand body, 
mounted on a strong wooden frame, and carried on four 
equal-sized flanged iron wheels. Here the coach builder 
and the railway engineer met just as the motor-car 
engineer and the carriage builder are meeting to-day. 
The results are about on an equal level. The model of 
a third-class carriage of a few years later (1839) brings 
home to one the reality of the old prints of locomotive 
travelling that are frequently to be seen. It is uncom- 
monly like the vehicle we transmit cattle in now-a-days. 
Beside it is a second-class carriage of the same date, 
divided into three compartments by half height partitions, 
a notable feature being that the window in each door was 
closed by two wooden sliding shutters which slid back 
over the side windows. This second-class coach was 
supported on compound laminated springs, but the 
third-class ‘‘box” was on single springs. The buffers 
were placed one at each end of a beam, which was kept 
away from the body of the vehicle by a single flat bowed 
spring, the two extremities of which were hinged to the 
beam, and from which passed flat strips of iron sliding 
into grooves in the side of the carriage frame, which guided 
and controlled the movement of the buffer bar. The 
draw-bar passed right through both spring and beam. 
On the whole, the arrangement was not very indifferent. 
It is to be noted that no brakes are shown on either of 
these models, and presumably they were not used on the 
original carriages. The old Experiment had a huge 
clumsy brake. Above these three old carriages is placed 
a composite carriage of the L.Y.R., dated 1894. It is 
carried on two four-wheeled bogies, and hes two compart- 
ments of each class—first, second, and third, and a 
lavatory. The contrast between it and the old carriages 
is very remarkable when they are thus put side by side. 

Mr. T. B. Lightfoot had on exhibition that model of a 
refrigerating compressor and the cold chamber which 
has appeared on so many similar occasions. 

Mr. J. D. Twinberrow showed an article which was in 
the catalogue called mysteriously a diagonally-jointed 
cab-box. On inspection, it turned out to be a cast steel 
axle-box of a commendable design, in which the line of 
juncture between the lower and upper part is diagonal, 
thus rendering examination of the journal easier. The guides 
are attached to the upper part only, which has its greatest 
depth at the guide end. ‘A portion of a crank-shaft cut to 
alter the lead of the cranks,” shown by Capt. Sankey, is a 
catalogue title which borders on the incomprehensible, 


and jointed up again by a screwed sleeve, the position 
of the cranks relatively to each other being presumably 
different to that which it was originally. It is a beautiful 
bit of work, but a card of explanation was needed with 
it. Entering the two abutting ends of the shaft is a 
dowel, presumably round; the screw throughout the 
whole length of the sleeve, 8in. or 10in., is of right-hand 
pitch. How any adjustment is possible without altering 
the distance apart of the cranks is not to be seen. The 
side motion, however, would be negligible as the pitch of 
the screw is slight, and by putting thin packing between 
the abutting ends of the shaft a job could probably be made. 
The shaft is 4iin. diameter. It is sectioned to show the 
joint. 

A very handsome working model of a new system of 
loading coal into ships and barges was shown by Mr. 
Thomas Wrightson. The apparatus consists of a long 
frame, which can be moved along rails towards the quay 
side. The upper beams of it are, in practice, perhaps 
15ft. to 20ft. from the ground, and carry an endless band, 
consisting of imbricated sheets of metal. This band moves 
horizontally, and merely transports the coal, which it tips 
offinto a second and shorter endless band, working in a 
beam, which can be raised or lowered and moved laterally 
within certain angles. The endless band in this caseis similar 
to the first, being of imbricated sheets of metal; but 
every alternating sheet has a projecting cross-piece to 
prevent the coal sliding down too fast and choking the 
lowering portion, which depends from the end of the 
second member and descends into the hold of the ship. 
By it the coal is lowered in shallow buckets through a 
shoot, so that it is delivered without getting broken. 
The bands are, of course, driven by suitable gearing, 
actuated by an engine and boiler carried on the machine. 

A very handsome model of a Davey differential compound 
pumping engine, scale lin. to the foot, was lent by the 
inventor. 

In the Main Library several excellent ship models were 
to be seen, but the chief interest centred round the models 
of Brunel’s Thames Tunnel shield, and the Blackwall 
Tunnel shield lent by Mr. Binnie. A very large model 
of a bridge over the Sutlej, of which each main girder 
bears a very strong family likeness to the Don Bridge, 
which we have lately_so fully illustrated, was to be seen 
in the Lecture Theatre. It was lent by Mr. Wrightson. 

In the Hall, a small turbo-generator, exhibited by the 
Hon. C. A. Parsons, was regarded with interest, because 
of its connection with the highest speed that has ever 
been attained by a steam vessel. 

In the reading-room a number of exhibits were on view, 
of which we can only notice a few. 

Mr. Joseph Bernays exhibited a positive water meter 
which consists of a cast iron case, into which is fitted a 
conical casting forming four cylinders with their axis all 
in the same line; the axis of two cylinders being in a line 
at right angles to the axis of the othertwo. The pistons 
of each pair of cylinders have a common rod, and the two 
rods are coupled by a plain link; the centre of this 
link moves in a circular path and gives motion to a 
circular slide valve, and also to a pin which actuates an 
ordinary counter worked by a ratchet motion. 

Mr. Henry P. Holt exhibited a model of a truck for a 
gas-propelled tramcar with clutch and gearing lubricators 
and crank pin. We cannot do justice to this exhibit now, 
but hope to describe it later. Briefly, the system con- 
sists of an underframe for a car body of any type provided 
with a gas cylinder-at each end; the piston of each 
cylinder drives on to the main driving shaft, which has 
two cranks at right angles to one another; this shaft 
carries at each end a heavy fly-wheel outside the fram- 
ing and two loose gear wheels of different sizes, which 
gear with pinions upon a second motor shaft. Either 
one or other of the driving wheels can be put into 
gear by means of a clutch, so that two speeds are 
obtainable. A third motion shaft carries two gear wheels, 
one of which can be driven by the first motion shaft and 
the other by the second motion shaft, and one or other 
may be put into gear by a clutch: this is the method 
used for reversing. The third motion shaft has a crank 
at each end, which drives through a coupling rod two 
wheels, so that all four wheels of the truck are driven. 
Several interesting surveying instruments were ex- 
hibited by Mr. J. C. Ford. Concentric wiring for electric 
lighting by Mr. J. D. F. Andrews, with lamps lighted ; 
the external appearance of the conductors is that of a 
lead-covered wire. 

A model of a sewer ventilator was exhibited by Mr. T. 
Caink, the City Engineer of Worcester. After unsuc- 
cessful trials of the various systems of shafts, gas 
furnaces, &c., he came to the conclusion that the free 
admission of air and wind to sewers, and the consequent 
production in them of strong currents of air, was in 
reality the chief cause of annoyance. He checks all 
unnecessary currents of air, and allows the sewer to 
“breathe” by natural ventilation and filters, and renders 
the outgoing gases innocuous by means of dry cotton 
wool filters. The system appears to be well thought out, 
and has been in use in Worcester since October, 1893. 
The same exhibitor also showed a model of an automatic 
pressure changing station gas governor. 

Mr. L. Pyke showed a small inductor alternator with 
no rotating wire or sliding electrical contacts. Both the 
field and armature coils are stationary, and in larger 
sizes a fuse arrangement is made, so that in case one of 
the coils becomes defective, current from the active coils 
is prevented from passing into the defective coil. 

In the machine shown the inductors are placed 
parallel with the axis of rotation of the carrier. Currents 
are produced by rotating the magnetic inductors in 
proximity to the magnet, which is provided at both poles 
with polar projections serving as cores, the object of the 
inductors being to complete the magnetic circuit alter- 
nately through each set of polar projections. An even 
number of polar projections is used. The invention 
may be used in machines for the production of single or 


welding by the Thomson-Houston process, and tj 
application of the process to the manufacture of ¢ rH 
parts. A small machine was exhibited, and also beautify 
specimens of main brackets, dust-proof pedals, head-lugs 
and tube frames. The welds were proved by testing ty 
be quite as strong as the original solid bars. An inte. 
rubber wheel tire was shown held by two wires electri 
cally welded, but it was not quite apparent how the last 
piece of india-rubber would be fixed in. 

Professor Ewing exhibited his hysteresis tester, permeg. 
bility bridge and extensometer for small strains, and his 
work with such apparatus is too well known to require 
description. 

Mr. Wm. Grumbley showed a model electric railwa 
with the third rail system. y 

Petrifite, Limited, had a most interesting exhibit 
of their novel manufactures. The results obtained 
by mixing the “ Petrifite” with various materials 
such as sawdust, sand, earth, and paper pulp, were 
marvellous, the. substances produced being perfectly 
hard, and having all the appearance of stone. We under. 
stand that the substance used is magnesite with a little 
acetate of lead, and although produced originally in the 
form of a liquid, it is now also made as a powder, whic’; 
can be used just like Portland cement. 

Expanded metal of various forms was shown by Mr, 
J.J. Potts. Mr. M. S. Boult showed a model of his new 
system of railway signalling, of which a trial apparatus js 
now in working operation on the Manchester, Sheflield, 
and Lincolnshire Railway. The underlying principle of 
the system is the employment of a long 1nagnetic field of 
transverse and reversible polarity on the road. and 
special collecting armature and polarised relay for closing 
a battery circuit carried by the engine through the 
magnetic field. The apparatus enables signals to be 
given upon the train, and therefore visible to the driver, 
instead of on the roadside, where they may be rendered 
invisible through fog. Mr. Wm. Griffiths exhibited 
railway signal apparatus made by Messrs. McKenzie and 
Holland, of Worcester; models of various locking frames, 
Griffiths’ facing point lock and detector, level crossing 
gates, and the Sykes system of single line electric block 
locking, which has many and well-known advantages. 

Mr. J. E. Dowson showed his gas calorimeter. The 
system of chemical analysis is tedious and unsatisfactory, 
Mr. Hartley, in 1878, introduced a calorimeter, which 
was, however, costly. The present apparatus is made by 
Messrs, Alex. Wright and Co., and is suitable for either 
ordinary lighting, Dowson, or other combustible gas, and 
each test can be completed in two or three aninutes. 

Messrs. Alex. Wright and Co. also exhibited the 
Pentane twin-unit standard of light. 

Mr. T. S. Lacey, of the Gas Light and Coke Company, 
showed Junkers’ gas calorimeter, which was introduced 
into this country from Germany about two years 
ago. The principle upon which the apparatus acts is 
that the heat generated by the combustion of a measured 
volume of gas is transmitted to a measured volume of 
water. The temperature of the inflowing and outflowing 
water is taken ; a simple calculation gives the thermal 
value of the gas. 

Mr. Jeremiah Head exhibited a model of the Wellman 
electric open-hearth charging machine. Mr. Head quite 
recently read a paper before the Iron and Steel Institute 
upon the subject of ‘Charging Open-hearth Furnaces by 
Machinery,” and therein described the latest type of 
apparatus devised by Mr. Wellman for the Otis Steel 
Company, U.S.A. By switching on current the operator 
can rotate the crank shaft in either direction, and so 
move the charging-bar up or down like a heavy gun in 
its trunnion bearings. 








BIRKENHEAD DESTROYERS H.M.S. EARNEST 
AND GRIFFON. 


On the 19th May, H.M.S. Earnest made her official full- 
power coal-consumption trial at 30 knots, with very satis- 
factory results, a mean speed of 30:38 knots being realised 
during six runs on the measured mile at Skelmorlie, and of 
30°1 knots for the three hours, the coal consumption per 
horse-power per hour being within the contract conditions. 
On the 24th instant she went out for her official full-power 
speed trial. A mean speed of 30°19 knots was attained on the 
six runs on the measured mile, which were as follows :— 
min. sec. 


Ist mile 1 58 .. .. 80°38 
2nd ,, ne 
a 1 59 .. .. 80°26 
CI ORG OE Re ek Oe 
BE asso a ae gigs Sean ede 20°51 
6th |, é8-16 30°00 


The speed for the three hours’ continuous steaming was 
30°12 knots. After the completion of the three hours’ trial, 
the vessel was taken outside Cumbrae Light to make her 
steering trials, all of which were carried out most satisfac- 
torily. The Earnest, which has now. concluded all her 
official trials, is the ninth Birkenhead 30-knot destroyer 
that Messrs. Laird Brothers have passed successfully through 
their official trials, and delivered to our own and other 
Governments. . 

On the 25th inst., Messrs. Laird Brothers took H.M.S. 
Griffon for her official full-power coal-consumption trial at 
30 knots. The speed realised on six runs on the mile at 
Skelmorlie was 30:04 knots, as follows :— 


min. sec. 
Ist mile .. iy es Cry 
2nd ,, 2 O8 .. .. 29°88 
8rd_,, 1 59 . 80°26 
4th ,, 2 a 
MG! gg: com> cpp eee) iver se ee, cy ae 
6th ,, Me As 2 : . 29°75 


And for three hours’ continuous steaming, 30°02 knots. 

The trial was not only succe:sful, but satisfactory in every 
way, and the full-power speed trial will follow shortly. On 
these trials, Mr. J. Welch and Mr. A. R. Emdin represented 
the constructive and engineering branches of the Admiralty ; 
and Messrs. Gregory and Deacon the Devonport Dockyard 
and steam reserve, to whom the vessels will shortly be 
delivered. The contractors, Messrs. Laird Brothers, were 





polyphase alternating, or for direct currents. 





and applies to a portion of a shaft cut between the cranks 





Mr. R. J. Wallis Jones showed specimens of electric 





represented by Messrs. J. W. P. Laird and R. M. Laird, and 
Mr. R, Ratsey Bevis, who conducted the trials for the firm. 
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RAILWAY MATTERS. 


A yicut railway is in course of construction from 

P tel to Boulogne, Bonningnes, and Tournehem, a total length 

bara kiloms. This line, which is one metre wide, has been taken 
coat by the Chemin de Fer du Nord, and will be of local benefit. 


Iv the House of Commons on Tuesday last the 
B ompton and Piccadilly Circus Railway Bill was read a second 
a e. Pithe Newry Navigation, the London and North-Western 
Wilway (Wales), the Manchester, Sheffield, and Lincolnshire 
Railway, and the London and North-Western Railway Bills were 
read a third time. 


juz authorities of the London and North-Western 
Railway are taking a somewhat startling departure this year in 
the painting of their.engines. The North-Western locomotives 
have hitherto been of an almost entirely unrelieved black, but in 
this year of Jubilee and Imperialism several of them are to be 
sainted red, white, and blue. Those celected in the first instance 
for this startling scheme of colour are Mr. F. W. Webb's great 
compound locomotives, the Marchioness of Stafford, Greater 
Britain, and Queen Empress, 

AccorvINnG to the Times correspondent at Peking, the 
Chinese Government have obtained a loan of £4,000,000 at 
{ per cent. from a Belgian Syndicate, on the security of railways 
already built, p/us the sole right to build railways between Peking 
and Han-kau and Shanghai and Hang-chau, as well as the exten- 
sion from Shan-hai-kuan to Kirin and Mukden, involving 2000 
miles of trunk lines. The Belgian Syndicate has the exclusive 
right of construction and control, Tenders are said to have been 
accepted recently from Messrs. Jardine, Matheson, and Co., for 
11,000 tons of rails of Sheffield manufacture, and an American 
contract for eight locomotives has been placed, 


Tuere are in all 32 miles of tramway lines in Hanover 
on which electric traction is used, and 17 miles on which horse 
traction is still retained. There are 29 motor cars for the trolley 
lines, and 63 which can be used either on the trolley or accumu- 
lator lines. In addition, 110 accumulator cars are being built, 
and before the end of the summer the accumulator system is to 
replace the overhead system on all lines. The generating costs 
averaged 0 66d. per kilowatt-hour during the first half-year of 
1896, and 059d. during the second half-year, being during 
November and December only 0 54d. This improvement is attri- 
outed to the increased use of accumulators. The entire working 
costs amounted to 68:2 per cent. of the year’s receipts, as com- 
pared with 758 per cent. last year. £14,170 has been set aside 
for depreciation, and a further sum of £400 for extra expenses in 
connection with the accumulators, 

Tue Neue Wiener Tagblatt is responsible for the 
statement that a cburch car has been fitted up on the Trans-Sibe- 
rian Railway at a cost of about £3300. It is said to resemble from 
the outside a first-class car, save for the oval windows, and con- 
tains a miniature church fitted up with varnished wood ; the 
shrine, cut out of oak, is richly adorned with pictures ; there are 
rooms for the priest and also for the church attendant. The 
church car circulates continually upon the Siberian railway, and is 
to serve the religious needs of travellers and residents alike ; this 
probably will be done by uncoupling the car at the appointed 
station, in order that the priest can hold a service before the 
arrival of the next train. There is time enough for this, as since 
the beginning of the regular service between Tscheljabinsk and 
the bridge over the Obi, trains run only thrice a week, viz., Sunday, 
Tuesday, and Thursday. These trains accomplish the distance of 
1415 kilometres, 7.¢., about 930 miles, in fifty-one hours; the 
tickets cost, first-class, 52 roubles ; second-class, 31 roubles ; and 
third-class, 21 roubles, 


Tue suburban traflic of the Great Northern Railway 
has increased so greatly and extended so far afield of recent years 
that it has been found necessary to rebuild what was a short time 
ago the rural station of Stevenage, away in Hertfordshire. The 
next station beyond—that of Hitchin—has not yet been appre- 
ciably affected by this widening of the suburban area, nor have 
the intermediate ones at Knebworth and Hatfield, where the parks 
of Lord Lytton and the Marquis of Salisbury present a barrier to 
the operations of the speculative builder; but Welwyn, Potter’s 
Bar, Hadley Wood, Oakleigh Park, and New Southgate, together 
with the numerous stations nearer London, are becoming greatly 
overcrowded, and although, as the chairman of the company 
recently stated, their suburban passengers are increasing at the 
rate of a million a year, an extension of time has been applied for 
and obtained from Parliament for the completion of the widening 
works at Finsbury Park, by which alone will it be possible for the 
Great Northern suburban services to Le increased and freed from 
their chronic state of congestion. 


Tue Light Railway Commissioners recently held a 
public inquiry into the application which has been made to them 
for an order authorising the Wrington Vale Light Railway. The 
ig railway is to commence by a junction with the Cheddar 

alley branch of the Great Western Railway at Congresbury 
station, passing through the parishes of Congresbury, Churchill, 
Burrington, Wrington, and Blagdon, and, with two small branches, 
was a little over seven miles in length. The railway will be situated 
within the jurisdiction of the Axbridge District Council, and in 
the county of Somerset. It is intended to be a single line of the 
ordinary standard gauge. The district which would primarily be 
benefited and served by the railway comprises approximately fifty 
square miles, the parishes including Congresbury, population, 1181, 
rateable value, £12,480 ; Churchill, 728, £5578; Wrington, 1472, 
£9181 3 Burrington, 409, £2336 ; Blagdon, 901, £4702 ; Butcombe, 
208, £1703; Charterhouse, 73, £723; Rowberrow, 110, £561; 
Nompnett, 233, £2523; Ubley, 250, £2371; West Harptree, 347, 
£3091 ; East Harptree, 604, £4624 ; Compton Martin, 344, £3671 ; 
Winford, 935, £8227 ; making a total population of 87,795, with 
a rateable value of £62,271. The cost of the line is estimated at 
£24,990 13s, 9d., which included some provision for stations. 


Very little progress has been made of late years in 
railway construction in Greece, The original contractors] of the 
Pirceus-Larissa and of the Myli-Calamata railways failed to complete 
their contracts, and the severe financial crisis through which the 
country has been passing has prevented the Government from 
completing the lines already traced, and has deterred foreign 
capitalists from undertaking the work. At the end of 1893 there 
bei 0/7 miles of railway open for traffic ; since then only 24 miles 
ae been added. The ose agers railways on which work is being 
pyre at present are the Myli-Calamata and Missolonghi-Agrinion. 

concession for a line from Athens to Pentelicus has been given 
to Mr. Psycha, and there is @ project for one from Kalanera to Aya 
in Thessaly, _A Belgian firm of contractors has entered into com- 
po mci with the Government as to a possible completion of 
L © Pirous-Larissa railway. The proposed Zagora of the Voloand 

— harrow gauge railway has not been commenced. The 
rr ing stock of this light railway, purchased in Belgium and 
bat the has proved very satisfactory for the kind of work required, 
th ere is little traffic on the line, and the receipts scarcely cover 
pra prt. expenses, The Pirzous-Athens Railway paid a dividend 
ry cent. and its traffic is increasing. The Extension Compan 
Mi theca line paid 1} percent, The deficit of the Kryoneri- 
a enghi-Agrinion line since its opening in 1891 is £3397, but it 
on, © pay its way by its extension to the Achelous, which has 

me rructed principally for its timber traffic, The ‘‘ Société 
divid ney d’Athénes et extensions” has declared its first 
tion a this year at the rate of 3 per cent. The cost of construc- 
- divi re heavy that, although it has a splendid traffic return, 
ezienae could be paid up to now. It intends constructing 

xtensions to Sepolia and Vouliagneni, 





NOIES AND MEMORANDA. 


AccorpD1NG to the Regierungsbote the total population 
of Russia, taken by census in January of present year, was 
129,211,833, against 108,819,332 in 1885 ; the extent of the empire 
is 18,990,735 square verst. Of the large towns, St. Petersburg has 
1,267,023 ; Moscow, 988,610; Warsaw, 614,752; Odessa, 404,651 ; 
Lodz, 314,780; Riga, 282,943 ; and Kiev, 248,750 inhabitants. 


Lonpon, Paris, Berlin, and Vienna are the principal 
cities in Europe employing asphalt for pavements. These are all 
laid with the rock asphaits, called in France asphalte ccmprimé, 
and in Germany stampf-asphaltum. The emounts in these cities 
are as follows:—London proper, 208,000 square yards; Paris, 
403,000 square yards; Berlin, 1,600,000 equare yards; Vienna, 
93,000 square yards. The original cost per square yard on a con- 
crete base 6in. to Sin. thick was 15s, in London, 16s, 94. in Paris, 
13s. in Berlin, and 14s, in Vienna, 


Tue leather industry of Germany is one of the most 
important of German industries, and may be said to occupy the 
third to fourth place, if all its branches are taken into account, 
and it is one that is daily expanding in every direction. Accord- 
ing to the census of July 14th, 1895, the number of persons engaged 
in it was 596,717, of whom 433,586 were occupied in the boot and 
shoe trade, 74,839 in making saddlery, harness, &c., 47,480 in 
tanning, and 16,278 in the glove trade. The commerce in hides 
and skins is immense, and is one of the leading branches of trade, 
as is also that of tanning materials. In 1895 the value of the 
former imported was £7,297,700, and that of the exportation 
amounted to £2,579,050. Besides this, £1,549,500 worth of tanning 
materials were brought into the country. The exports of worked- 
up hides, leather, and ‘‘ Wachstuch”—wax cloth—were valued at 
rye and those of leather, harness, and pocket articles at 
£4,914,350, 


A PAPER contributed to the ‘‘ Proceedings” of the Paris 
Academy of Sciences, by Mr. J. W. Giltay, entitled “‘ Polarisation 
of Telephonic Receivers,” describes experiments recently made 
with microphones. He has found that some condensers—parafiin 
paper, gutta-percha paper—speak intelligibly, though disagree- 
ably, without a polarising battery being used, in consequence of 
the stronger telephonic charges penetrating into the insulator. A 
mica condenser without a ae is perfectly unintelligible. When 
it has been connected with the battery for a few seconds, it speaks 
very distinctly, and continues doing so for some seconds after the 
removal of the battery. When the battery is left in connection 
with the mica condenser for some time, the polarising action of the 
battery is found to decrease gradually. After a minute or two the 
sound has become quite unintelligible. Assoon as the battery is 
removed, the sound immediately becomes very distinct, which, 
however, lasts only a few seconds, e author cannot give an 
explanation of this phenomenon. A not too tight coil of insulated 
wire without any iron gives perfectly the same results as a con- 
denser with writing paper—altogether unintelligible without the 
battery, quite distinct with it. 


Tue effect of temperature upon the magnetic and 
electric properties of iron has recently been investigated by Mr. 
D. K. Morris, of Zurich. The investigation relates to the 
measurement of the magnetic permeability, hysteresis, and 
electrical resistance of iron, simultaneously, at different tempera- 
tures, The specimens are formed into annular rings, made from 
iron strip, The strip is first lapped round with asbestos paper and 
mica, and then wound upon itself to the required thickness. A 
platinum wire is included in the mica lappings, for thermometrical 
purposes, Upon each annular ring are the following windings: (1) 
A primary magnetising coil ; (2) a secondary coil connected to a 
ballistic galvanometer ; (3) an electrical heating coil. Farther, 
the iron strip is itself connected to a Wheatstone’s bridge, for 
resistance measurements. The coil can be heated to 1050 deg. 
Cent. At the higher temperatures, the surrounding air has to be 
freed from oxygen ; this is done by enclosing the coil in a suitable 
vessel, and exhausting with an air-pump. When most of the air 
has thus been removed, the residual oxygen is absorbed by an 
electrically-heated iron wire. Curves are drawn representing the 
changes of permeability at the different temperatures; and, at the 
same temperatures, the corresponding hysteresis loops are plotted. 
The hysteresis diminishes with temperature ; it nearly vanishes at 
about 764 deg. Cent. 


At a meeting of the Physical Society held on May 14th» 
Mr. W. Watson described an instrument for comparing thermo- 
meters with a standard. The thermometers to be compared are 
inserted together in an enclosed vapour tube, the temperature of 
which can be maintained very constant at different parts of the 
scale. The apparatus is an adaptation of the arrangement designed 
by Ramsay and Young for vapour densities, It consists of a wide 
vertical glass tube, with a narrower tube attached at the top. The 
narrow tube bends downwards, and communicates witha closed vessel 
of considerable volume. A portion of the vertical tube is surrounded 
by a condensing jacket, and a manometer tube is inserted near the 
top. The object of the large vessel is to diminish errors arising 
from fortuitous changes of pressure, resulting from small leakages 
or ‘‘bumping” of the boiling liquid, Electrical heating of the 
bulb containing the liquid effectually removes the “ bumping.” 
The following liquids, used consecutively, give a range of tempera- 
ture from 20 deg. Cent. to 120 deg. Cent.: carbon bisulphide, 20 deg. 
to 46 deg.; ethyl alcohol, 80 deg.; chlorobenzine, 120 deg. The 
apparatus, when once started, required very little attention; from 
results submitted by the author, the variations do not exceed 
0°02 deg. Cent. per hour. In constructing the various parts, the 
difficulties of glass blowing are reduced by making the joints of 
india-rubber stoppers, attached to the glass with india-rubber 
solution, Each joint is jacketed with glycerine. 


Tue “heat test” for explosives seems likely before 
long to be replaced by some test less empirical. The following 
has been suggested by Mr. Oscar Guttwann, A.M. Inst. C.E, 
F.1.C :—Take J°100 gramme of diphenylamine crystals, put them 
in a wide-necked flask with a ground stopper, add 50 c.c. of dilute 
sulphuric acid—10 ¢.c, of concentrated sulphuric acid to 40 c.c, of 
water—and put the flask in a water bath at between 50 deg. and 
55 deg. Cent. At this temperature the diphenylamine will melt, and 
at once dissolve in the sulphuric acid, when the flask should be 
taken out, well shaken, and allowed to cool.. After cooling, add 
50 c.c, of Price’s double-distilled glycerine, shake well, and keep 
the solution in a dark place, The test has to be applied in the 
following way: The explosives that have to be tested are to be 
finely subdivided, gun-cotton, nitro-glycerine, dynamite, blasting 
gelatine, &c., inthe same way as at present directed by the Home- 
office regulations. Smokeless powders are all to be ground in a 
bell-shaped coffee mill as finely as possible, and sifted as hitherto. 
1:500 grammes of the explosive—from the second sieve in case of 
smokeless powder—are to be weighed off and put into a test tube 
as_ hitherto used. Strips of well- washed filter paper, or 
strips of any good chemical filter paper, 25mm. long, 10 mm. 
wide, are to be hung on a hooked glass rod as usual. A 
drop of the diphenylamine solution is taken up by means of a clean 
glass rod, and the upper corners of the filter paper are touched 
with it, so that when the two drops run together about a quarter 
of the filter paper is moist. This is then put into the test tube, 
and this again into the water bath, which has been heated to 
70deg. Cent. The heat-test reaction should not show in a shorter 
time than fifteen minutes. It will begin by the moist part of the 
paper acquiring a greenish-yellow colour, and from this moment 
the paper should be carefully watched. After one or two minutes 
a dark blue mark will suddenly appear on the dividing line 
between the wet and the dry part of the filter paper, and this is 
the point that should be taken, 





MISCELLANEA. 


Ir has been announced that arrangements have been 
concluded between the Telephone Company and the Postmaster- 
General by which subscribers connected to the exchanges of the 
company in London will, after June Ist, be enabled to telephone 
a for transmission over the postal telegraphs as a tele- 
gram, delivery as an express letter, or as an ordinary letter, or to 
call for the services of a Post-office express messenger. 





In a letter to the Times recently, respecting the supply 
of ice for invalid sailors in the Navy, Messrs. J. and E, Hall, 
Limited, state that the Admiralty are fitting many of her Majesty’s 
battleships and cruisers with refrigerating machinery. Thece 
machines will not only produce any quantity of ice that may be 
required, but they also cool the refrigerating chambers for pre- 
serving the provisions. Messrs. Hall are fitting her Majesty’s 
ship Renown in this way, after having just completed the Eclipse. 


A rire has occurred, of all curious places, in the ice- 
cold storage vaults of a New York firm. Whilst the firemen were 
at work a vessel containing ammonia used in the refrigeration ex- 
ploded, instantly spreading its fumes in all directions, For several 
hours the firemen fought the flames in the cellars, working ina 
freezing atmosphere amidst stifling smoke and ammonia vapour. 
Ultimately, however, the fire was subdued. One fireman lost his 
life, while two were taken to the hospital, suffering terribly from 
the effects of the ammonia and the intense cold. 


Tue Chief of the United States Bureau of Statistice, 
Washington, gives the following returns of the exports of petroleum 
and petroleum products for February, 1897. The total shipments 
were 72,378,443 gallons, compared with 57,963,088 gallons in 1896. 
The total for the eight months ending February, 1897, was 
635,582,257 gallons, against 586,416,860 gallons during the same 
period in 1896. The details of the shipments are as follows :— 
Crude petroleum, 8,301,238 gallons ; naphthas, 1,093,630 gallons ; 
illuminating oil, 59,447,202 gallons ; lubricants, 3,489,513 gallons. 


A NEW sixpenny weekly, the Public Health Engineer, 
has made its appearance. Its pages will be devoted, we are 
informed, to a faithful record of the weekly progress of those 
branches of engineering which have reference to the public healtb, 
i.e,, the sewerage of towns, the water supply of populous centres, 
lighting, smoke abatement, the conservancy of rivers, But in 
addition to these, the more homely ‘‘ art and mystery” of sanitary 
plumbing, the training of the plumber, the question of ventilation, 
and the measures, legislative and social, taken to protect the 
public against the increasing dangers to health to which gregarious 
populations are exposed, will be treated. 


MancuesTeEr has been slow to avail itself of the use of 
electricity as a means of lighting its streets. A start was made on 
the 20th inst., when twenty arc lamps were brought into use. 
Each lamp is of 2000-candle power, and it is estimated that, as the 
lamps displace 70 gas lights, a saving of over £80 per annum will 
be effected. The lamps are of the Brockie-Pell and Crompton- 
Pochin types. As may be generally known, the distribution of 
electrical energy by the Manchester Corporation is effected by the 
five-wire system, and nearly 150,000 lamps are on the mains. 
There is an increasing demand for current for motive power pur- 
poses, which is supplied at the rate of 14d. per Board of Trade 
unit. ° 


Ar the end of last month the Italian battleship 
Ammiraglio di St. Bon was launched at Venice, where she hes 
been long upon the stocks. She is a sister of the Emanuele 
Filiberto, which is in hand at Castellamare, and represents the 
new type of battleship adopted in Italy, the displacement having 
shrunk from the 14,400 tons of the Lepanto and the approximately 
equal tonnage of other ships of six or seven years ago to 9800 tons. 
According to the Army and Navy Gazette, the length of the St. Bon 
is 344ft. 6in., her beam 69ft. 4in., and her draught 24ft. 9in. 
Four 10in. guns are coupled in turrets fore-and-aft, with 9-7in. 
Harvey steel plating, and there are eight 6in. quick-firers in the 
central armoured casemate, besides eight 4-7in., two 2 9in., eight 
2:2in., and twelve smaller quick-firing guns, and five torpedo tubes. 
Protection is given by an end-to-end steel belt 9 7in. thick amid- 
ships, with lighter plating above for the quick-firers, and a steel 
belt with a maximum thickness of 3in. Her engines are of 13,500- 
horse power and are calculated for a speed of 18 knots, forced 
draught, and the normal coal supply is 1000 tons, 


Ar the last general meeting of the Syndicat Pro- 
fessionel des Industries Electriques, the President, M. F. Meyer, 
quoted some interesting statistics as to the progress of the elec- 
trical industry in France. At the end of 1896 there were 428 
central stations in the provinces in France, with an aggregate 
plant capacity of 51,300-horse power, while in Paris the figure 
was 25,000-horse power, making a total of 150,000-horse power if 
private and isolated plants be also reckoned in. There are nineteen 
towns with electric tramways, with a total track mileage of nearly 
200 miles, representing some 10,000-horse power to 12,000-horse 
power. Statistics of the Ministry of Commerce had shown that 
during 1895 533 tons of electrical machines had been exported in 
a finished state and 178 machine parts. The imports were, how- 
ever, 745 and 204 tons respectively. In the manufacture of arc- 
lamp carbons and incandescent lamps the balance was on the other 
side. 394 tons of carbons had been imported, against 282 tons 
exported, and there were 20,500 incandescent lamps imported, 
while 35,000 were exported. 


A wriTER in the Temps, in concluding a series of 
articles on the French Navy, advocates three essential reforms:— 
(1) The establishment of effective technical responsibility in ship- 
building, so as to reduce to a minimum the chances of mistake ; (2) 
the rigorous execution of a settled programme, so as to avoid that 
multiplicity of types which detracts from the fighting value of the 
navy; and (3) the suppression of abuses which result in the con- 
struction of only two ships for the sum with which English dock- 
yards construct three. As for the third point, the writer asks:—- 
‘‘Having in seven years expended in hulls and machinery 
448,000,000f., with which the English Navy would have built 
70 ships, cf more than 240,000 tons, why have we built only 30, of 
146,000 tons?” ‘‘Supplementary credits,” he says, “‘ are indispen- 
sable. A sum of 200,000,000f. in addition to the annual credits for 
new ships will not be too much, but it must not be supposed thst 
this situation has been created by want of money. No; the French 
Navy has not lacked aay It has in 25 years expended more 
than half what England has spent, but it has not effected one- 
third of what has been done across the Channel.” 


Tue Edison Company of Milan, which was formed 
for the purpose of supplying electric light and apparatus, has, 
in consequence of the arrangement come to with the munici- 
pality for working the city tramways from the beginning of 
1897, increased its capital to £360,000, The company is to 
provide the cars and personnel, the motive power, and its 
adjuncts at its own expense, the lines being provided and kept 
in order by the town. The company pays the town a rent of £180 
a year for each mile of single line, and receives 38d. per car mile 
for each independent car, and 1-94d. per car mile for each trailer 
car. After deduction from the receipts of this and the amount for 
rent of the lines, the remainder is to be divided between the com- 
pany and the municipality in the proportion of 40 per cent. to the 
former and 60 per cent. to the latter. It is calculated that this 
arrangement will bring into the town a net —_— profit of at least 
£30,000, As yet only one line is being worked by electricity, the 
traction on the other lines being sti!l by horses, but the new 
system is to be extended to them as rapidly as possible. There 
are in the town forty-two miles of single line, and in 1896 the 
Tramway Company carried over 35,000,000 passengers. 
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INDEPENDENT SURFACE CONDENSER. 


Iw electric light stations the smal! auxiliary engines are a 
source of heavy additional expense and cost of working. The 
amount of steam used by them will vary from twice to six 
times the amount used per effective horse-power when com- 
pared with large and more economical engines used for 
generating the electricity ; moreover, these small engines will 
use nearly as much steam when the station is delivering only 


a small portion of its power as when it is working under its | 


full night load. These small engines, moreover, owing to the 


smallness cf their parts often give considerable trouble in | 
To the air and circulating pumps illustrated | 
above all these objections cannot be urged, for as they are | 
electrically driven the mechanical efficiency will be higher | 


adjustment. 


than that of the steam engines which are generally used to | 
drive such pumps, and the power being received from the 
higher class engines of the station, would be produced from | 
them more cheaply than if independent engines were | 
adopted. 

The surface condenserillustrated is arranged with sufficient 
cooling surface to condense about 30,000 1b. of steam per hour, | 
and is of the usual construction. The air pumps have been | 
made self-contained with the condenser, the whole being | 
bolted to brackets cast on the condenser body. The air 
pumps are driven by crank discs, with the pins placed on 
opposite centres, so that the weights of one pump will 
balance the weights of the other. The pumps are single- 
acting, and produce a fairly even distribution of power. The 
air pumps are of the close-top type, arranged to deliver their 
water at a higher level than themselves. On the shaft which 
carries these crank discs a heavy solid disc spur wheel is 
mounted, having machine-cut teeth. This wheel receives its 
motion from the pinion mounted on the end of the motor 
shaft. The motor isa shunt-wound machine, having a normal 
speed of 1000 rovolutions per minute, and receives its current | 
from a 250-volt circuit. In order that the capacity of the air 
pump may be varied to suit the load on the station, resist- 
ances have been provided, so that the speed can be reduced in 
six stages to 575 revolutions per minute. 

The centrifugal pumps illustrated above have Qin. de- 








length of pipes in the station for which these pumps have 
been made is fairly long, to make the capacity of the two 
pumps twice that of the one it has been found necessary to 
compound wind the motor in such a way that when the 
second pump is started the speed will be slightly accelerated. 
The compound winding also possesses another advantage— 
that in case an attendant should too suddenly throw the 
clutch into gear, causing a heavy strain to be momentarily 
put on to the motor, whilst increasing the velocity of the 
water in the pipes, the motor would lag, gradually coming 
back to its intended speed as it was able to put the water 
into motion. The normal speed of these pumps is about 
420 revolutions, and they also are arranged to work on a 
250-volt circuit. The condenser, air and circulating pumps, 
and motor have been constructed for the Bradford Corpora- 
tion New Electricity Works, under the supervision of Mr. 
A. H. Gibbings, the borough electrical engineer. 








THE PARIS WATER SUPPLY. 


THE new project of law authorising the carrying out of 
works for bringing a fresh supply of water to Paris from the 
sources of the Loing and the Lunain, two small tributaries 
in the department of the Eure, has been adopted this week 
by the Chamber of Deputies, though only after a long and 
exhaustive debate. M.de Selves, the Prefect of the Seine, 
urged the necessity of the work being put in hand with the 
least possible delay, in order that intending visitors to the 
Exhibition of 1900 might not be kept away by the fear of 
having to drink insalubrious water. While the desirability 
of some such project being carried out was recognised it met 
with strenuous opposition from the representatives of the 
districts which might possibly be affected by this exhaustion 
of the tributaries. Their principal grievance was that the 
municipal authorities had shown themselves very refractory 
to the claims of the riverside owners who were supposed to 
have been prejudiced by the utilisation of the waters of the 
Avre. At one moment there were no fewer than 400 actions 
brought against the city by agriculturists and landowners, 


liveries, and each is capable of delivering about 12,500 | who alleged that their properties had seriously deteriorated 


gallons per minnte. 


As will be noticed, these pumps are | thro 


h being deprived of irrigation. It was further asserted 


driven from the opposite ends of the motor shaft, one pump | that the valley of the Avre had been entirely deserted since 


being driven by a flexible coupling and the other by a friction 
coupling. During the day, and when the load on the station 
is light, it is intended that one pump only should be used, | 





the water had been conveyed to Paris, and the works and 
manufactures, which gave employment to 500 hands, had 
been closed. The fact, however, that so much harm was 


and as the load on the station increases the other pump is | done to the districts through the utilisation of the sources 


put in motion by means of the friction clutch. 


As the for the Paris water supply did not affect the question so 


much as the refusal of the municipal authorities to indemnif 

owners for the losses they had sustained, and it was suggested 
that the necessary sanction for the new works should not b 

given until the claims of the landowners in the Avre dist 
had been settled. This was naturally opposed by the Prefect 
of the Seine, who urged that many of the claims sent 

were excessive ; they had, moreover, been unable to get os 
accurate estimate of the amount of damage sustaineq it 
any. The opposition thereupon introduced an amendment 
to the effect that the city of Paris should be held to indemnjf 

all proprietors from any loss through the utilisation of the 
waters of the Loing and the Lunain, as well as the workmen 
who should find themselves thrown out of employment, The 
Minister of Public Works refused to accept such an amend. 
ment, on the ground that, by satisfying claims other than 
for direct and material damages, it would create a precedent 
which would certainly render all engineering undertakings 
and especially railway construction, difficult if not impos. 
sible. Moreover, it was pointed out that there were no 
interests in the valleys mentioned that could be endangereg 
by the proposed works. A guarantee was given that the 
spring water would not be used for irrigation in Paris unlesg 
it were absolutely necessary, and that the water of the Scing 
would be utilised for this purpose as much as possible. Thus 
some consolation was afforded to the opposition, who alleged 
that one reason for the insufficient water supply was tho 
practice of the authorities to put the spring water to wastefy] 
use. They hold that with a little more economy in this 
respect there would be no necessity for seeking out further 
sources of supply. This undertaking being given, the project 
of law was adopted, and the work of constructing aqueducts 
from the Eure to Paris will be started upon as soon as 
possible. 











BRITISH MINES AND QUARRIES. 


ALTHOUGH the weight of coal brought to bank from the 
coal mines of the kingdom continues to increase every year 
as new coalfields are developed and the older more energeti. 
cally worked, it is interesting to note that manual labour is 
on the decrease. During 1896 the total number of persons 
employed in and about all the mines of the United Kingdom 
was 725,803, of whom 692,684 worked at the 3385 mines under 
the Coal Mines Act, and 33,119 at the 731 mines under the 
Metalliferous Mines Act. These figures, compared with 1895, 
exhibit a decrease of 7600 persons working under the Coal 
Mines Act, and a decrease of 254 persons at mines under the 
other statute; 557,026, or about 80 per cent. of the total, 
were employed below ground. It is something like a revela. 
tion to notice that under the Coal Mines Act there are sti)] 
employed 5617 females—about 3°3 percent. These, of course, 
are employed on the surface, and form part of a total of 
136,658 persons engaged in pang gs Ba pen on the 
bank top. The proportion of female labour engaged under 
the Metalliferous Mines Act is rather greater, there being of 
the 13,820 surface workers 597 women, or nearly 4:3 per 
cent. It may be noted here that 112,829 persons are reported 
te the Home-office as working at quarries, the number being 
about equally divided between those engaged inside the actual 
pits and-excavations and those employed outside. The total 
output of minerals at mines under the Coal Mines Act 
during 1896 was 208,503,868 tons, of which 195,351,951 tons 
were coal, 2,526,044 fireclay, 7,856,586 ironstone, 2,419,525 
oil shale, and 349,762 sundry minerals. Adding the coal 
obtained from what are known as open quarries, the total 
output was 195,361,260 tons, which is the highest output yet 
recorded, exceeding that of the previous year by 5,708,698 tons. 
It is satisfactory to observe that with this augmented output 
there are fewer casualties. During the year there were 
849 separate fatal accidents, causing 1025 deaths. Compared 
with 1895 this shows a decrease of 19 accidents and 17 deaths, 
Thirty-seven fatal accidents, causing 40 deaths, were reported 
in the mines under the Metalliferous Mines Act—a decrease 
as compared with 1895 of nine in the number of accidents, 
and 14 inthe number of deaths. Quarry working seems to 
be far more dangerous than either coal getting or the 
excavation of ironstone. There were 124+deaths in 
quarries last year, which is an increase of 22 on the 
fatalities of 1895, but the inspectors state that the 
increase is more apparent than real, as accidents are 
now more perfectly notified to the authorities. With regard 
to non-fatal accidents, although 37 per cent. of these 
take place in the Midland district, the inspectors affirm that 
the death-rate in the Midland district is lower than that of 
any other inspectorial division. Under the Coal Mines Act 
the death-rate is 1°619 per 1000 persons employed under- 
ground, and ‘907 per 1000 employed on the surface. The 
corresponding figures for 1895 are 1°635 and ‘877 respectively. 
Under the other statute the underground workers died at the 
rate of 1-710 per 1000 persons employed. This is a consider- 
able improvement on 1895, when the rate was 2°391 per 1000. 
Surface workers show a death-rate of °507 per 1000. In the 
quarries the rate for inside workers was 1 604 per 1000, and 
of the persons in factories and workshops outside the quarries 
but connected with them, °600 per 1000. The conclusions to 
be drawn from the whole statistics and the accompanying 
tables are in the main distinctly satisfactory. While a 
greater weight of work is being done, it is costing less in 
human life, partly owing no doubt to the more general 
knowledge and enforcement of the salutary Acts passed for 
the better working underground and on the surface. Perhaps 
the most significant feature of the whole is the decrease in the 
number of people employed in coal getting. Owing to the 
depression in agriculture farm hands have gone down the 
pits in large numbers, with the result that the collieries of the 
kingdom, particularly in the Midland and Northern districts, 
have been congested with surplus labour. The miners who 
have been brought up to the calling never cease to make com- 
plaints of what they call ‘ the labourers’ invasion,” and there 
are now considerable restrictions placed by the different trade 
unions against the entrance of untrained hands into the mines. 
This is more efficiently supervised owing to the exception- 
ally effective way in which the miners’ unions carry out 
their regulations; but it leaves for the farm servants and 
others in similar need of employment a less open field for 
work. Another reason for the diminution in the number of 
men employed underground is the freer application of 
machinery in coal getting. This is greatly due to the action 
of the men themselves in their restriction of hours of labour, 
and ways of working, by which they admittedly aim at 
diminishing the output. The coalowners have therefore had 
resource to the best machinery they can get for doing the 
largest amount of work in the shortest time, so as to be able 
to put their coal upon the market at a price which will 





enable them to command their share of the world’s business. 
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ST. LAWRENCE HYDRAULIC POWER SCHEME 
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“Tus Exommgn” 


st. LAWRENCE HYDRAULIC POWER 
ECHEME. 


An hydraulic power scheme, which in its proportions is 
oaly second to that of Niagara, has been e’aborated, and 
operations are, we understand, shortly to be commenced. It 
is hardly necessary to say that it belongs to America, although 
Messrs Kincaid, Waller, and Manville, of Westminster, are 
the engineers. 

Some time ago it was found that in tho neighbourhood of 





passes beneath the bed of the canal, and will, it is expected, 
form a valuable foundation for the power-houses, &c. It is 
proposed to put down fifteen sets of turbines and dynamos, 
each having an output of 5000 electrical horse-power, thus 
developing 75,000 electrical horse-power. The turbines and 


| generators will be placed on horizontal shafts. The plan of 


the turbine-house above, will show in what manner it is pro- 
posed to use and control the power. It will be seen that the 
turbine flumes will be separated from the head race by a 
stropg masonry wall with arched entrances into each flume, 








MAP SHOWING PROPOSED CANAL 


Massena the St. Lawrence River falls a height of over 56ft.in a 
distance of about seven miles. Near the St. Lawrence, as the 
map above shows, is a second river, small in comparison, called 
the Grass River, which enters the St. Lawrence some dis- 
tance further down. At Massena, however, it is about 50ft. 
lower than the St. Lawrence. Evidently, therefore, an 


Elevation Through AB 





hydraulic canal, connecting the greater river with the 
less near Massena, would be a source of considerable 
power, and permission to cut such a canal has now 
been obtained. This canal is to be about 34 miles long, 


about 220ft. broad on the water surface, and some 26ff, | 


ElevationThrough C.D. 








‘deep, 


With a working head of 40ft., and running at a 
moderate rate, it will send enough water into the Grass | 


River to develope, it is estimated, 150,000-horse power. 


which entrances will be closed by sluice gates and suitable 
racks. The shafts on which each of the two pairs of turbines 
will be mounted will'be continued through the wall of the 
power-house, and be there connected to the 5000-horse power 
electric generators. It has been decided to use four turbine 
wheels on each shaft arranged in two pairs in order to obtain 
a speed of 150 revolutions per minute under the working head 
of 40ft. 

As will be seen from the sketch plan of the power-house, 
the whole of the machinery employed will be of exceptionally 
large dimensions, the outside diameters of the generators will 
approximate to 20ft., whilst the shafts connecting them 
with the turbines will be about 22in. in diameter. The total 
length of the power-house to accommodate the fifteen main 
generators will be 525ft. in length, whilst the electrical 
horse-power provided in the Exciter Annexe, for the excita- 
tion only of fields of these generators, will be 2000-horse power, 
not an inconsiderable power-station in itself. 

The engineers are Messrs, Kincaid, Waller, and Manville, 
29, Great George-street, Westminster, S.W., and Mr. John 
Bogart, of 50, Wall-street, New York, U.S.A., who was one of 
the consulting engineers concerned in the Niagara Falls 
development. 








PROVISIONAL ORDERS—PRESENT SESSION. 


In endeavouring to institute a comparison between the 
number of Provisional Orders applied for in the present and 
in the last session a little difficulty presents itself. The 
Report of the Board of Trade respecting the applications for 
Provisional Orders, relating to pier and harbour works in last 
session, was separate from and independent of the general 
report published regarding railway and other private Bills 
and Provisional Orders. In their report for the present year 
the last-mentioned applications are included in the grand 
total. But, after eliminating their number, which amounts 
to nineteen in all, the Provisional Orders for 1897 relating to 
tramways, the supply of gas and water, and electric lighting, 
reach in the aggregate to ninety-two, while the corresponding 
figures for last year were fifty-one. It should be noticed 
that the respective capitals asked for do not follow the same 
ratio as the number of the applications. In other words, the 





| fifty-one Provisional Orders of last year were estimated to 


The country through which the canal will have to be cut require for the execution of the works specified therein 


is very largely of alluvial soil, and is therefore easily worked. 
Borings have been made, and it has been ascertained that no 
tocks lie along the route, although an outcrop of limestone 


£2,069,340, whereas the ninety-two measures of the present 
session are satisfied with £1,779,003. There is an evident 


| discrepancy here which, in connection with our subject, calls 


- 


Swain Exo 


| for some satisfactory explanation. Although numerically 
greater, the estimated expenditure upon the individual pro- 
posed works under their separate titles, with the exceptions of 
gas and water, was less than that stipulated for last year. It 
would appear, therefore, that the absolute cost of construction 
of some of the undertakings has considerably diminished. 
For instance, we find that 20 miles of tramway of double 
track and 29 miles of single track were estimated to cost at 
least £65,134 in the previous session more than 28 miles of 
double and 43 miles of single line now under application. 
Again, thirty-eight Provisional Orders for electric lighting 
| were put at the sum of £1,275,468, while at the present time 
| fifty-five applications do not call for more than £842,317. 
| While making all allowance for a probable decrease in the 
| actual size of the respectively proposed enterprises, the great 
discrepancy is, notwithstanding, a very notable feature, and 
with regard to electricity, one of the most marked signs of 
future progress and advancement. 
As an example of the diminution in individual undertakings 
alluded to, it may be mentioned that the largest amount of 
| capital asked for this year in tramway Provisional Orders is 
| by the Withington Urban District, and reaches to £74,734. 
| The corresponding maximum amount in 1896 was that of the 
| Hull Corporation, and was equal to £300,000. Similarly in 
| the case of electric lighting, the difference in the total capital, 
| irrespectively of the discrepancy in mere numbers, must 
| be partially attributed to the fact that the maximum separate 
pen were in the previous and present years as £450,000 to 
| £55,000. 
| The different works proposed under the Pier and Harbour 
| Orders call for no especial mention, with perhaps the exception 
| of the £100,000 proposed to be borrowed for an extension fora 
| distance of 200 yards of the existing solid breakwater, with all 
| proper conveniences, at Ilfracombe. A smallersum of £31,100 
is asked for the construction of piers, retaining walls, quays, 
and slipways by the Scrabster Harbour Trustees. The 
facilities afforded by Provisional Orders, enabling promoters 
of certain undertakings under certain conditions to dispense 
with the tedious and expensive process attending a Private 
Bill, have in some degree been extended to proposed “ Light 
Railways,” the Railway Commissioners taking the place in 
the first stage of the proceedings of the Board of Trade. 
Those who have followed the legislation of this session will 
no doubt have remarked that it is in contemplation to adopt 
some similar measures of relief for railway and other under- 
takings requiring Private Bills which are proposed in Ireland 
and Scotland. 











LOCOMOTIVE IMPROVEMENT 
By LeonarD J. Topp. 


THE question of improving the economic use of steam in 
the locomotive engine is one of perennial interest, either from 
the point of view of the mere saving of coal, or from that of 
increasing the power or speed, or of all of these combined. 
The most usual plan of attempting this is, of course, com- 
pounding, but in actual use this has not proved altogether 
satisfactory, and in some cases, after prolonged trial, has been 
abandoned; the cause of this being principally that the 
irregular supply of steam to the cylinders, owing to the undu- 
lations of the road, makes the compound at times to be even 
less efficient than the single engine, to which has to be added 
@ great increase of working parts if more than two cylinders 
are used, complications of starting gear, and difficulties about 
the position of the large cylinder if ouly two are applied, and 
last, but not least, the constructive and repairing objection 
to the use of two separate sizes of cylinders, pistons, valves, 
and various parts. 

Other proposals for effecting economy have also been made 
from time to time, consisting in the use of separate steam 
and exhaust valves, jacketing the cylinders with steam or 
hot air, or in the application of superheated steam; but 
such devices are open to various objections on a railway, 
sufficiently obvious to those acquainted with actual loco- 
motive work. 

There remains, however, still a means, quite suitable for 
railway work, by which an approximate 10 per cent. of 
economy could be gained in an express locomotive, and this 
without raising the steam pressure, without compounding, 
without jacketing, without superheating, without increasing 
the diameter of the two ordinary cylinders, without adding 
any extra part, and without increasing the total cost of the 
engine, and which is founded on two sound and unassailable 
foundation principles, the first giving a reduction of the 
steam used per stroke. and the second an increase of diagram 
area, and which together give a large and substantial degree 
of economy. 

In order to show how this result can be obtained, I first 
proceed to an abstract consideration of the use of steam in 
a cylinder, and find that the steam always enters at a com- 
paratively high temperature, and always escapes at a lower 
degree of heat. And itis this cold waste steam, retreating 
past what has to become the inlet end of the next stroke, 
that robs the metal of a large amount of its stored heat, 
which in turn condenses a portion of the incoming hot 
steam, and so causes much more steam to be used to fill the 
cylinder up to the point of cut-off than calculation shows to 
be sufficient for the purpose; and this extra steam in a 
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locomotive may be 25 per cent. beyond what ought to suffice, 
and at times may be even much more. 


Now the first pari of our problem is to attack this extra | 
This I do by | 


steam, and to save as much of it as we can. 
making the cylinder with a series of terminal escape ports 
at the end of each stroke, which are uncovered at 90 per 
cent. of the stroke by the main piston itself, as shown in 
Fig. 1; the object of the arrangement being to cause a large 
portion of the cold waste steam to escape directly into the 
exhaust pipe, without returning to cool the hot end of ihe 


cylinder where it entered, and where the boiler steam for | 


the next stroke has to follow. As it is, of course, evident 
that if the cold exhaust causes all this extra cooling and 
wasteful condensation of the boi’er steam, then getting rid 
of a large portion of this 

cold waste, without allow- VN 


| | 
| found the 10 per cent. of economy that we set out to obtain. | 
| But there are yet other additional advantages of the dual | 
exhaust. One of these is that the 10 per cent. economy and | 


a 
the test ought to be between an ordinary locomotive cylinder 
with an ordinary clearance and a dual exhaust cylinder with 
a clearance space much reduced, which would give at least 


reduced funnel blast will save the fire from being so much | an additional 2 per cent. of economy; so that the use of the 


wasted in the manner that is common with the usual initial | dual exhaust, per se, would thus give 7 per cent. of gain, apart 


exhaust. Such a cylinder also will not under any conditions 
wear oval, and, if horizontal, does not require any water- 
cocks or escape valves, as it may be started with the valve 
chest full of water, and yet at the end of each stroke this 


| which cannot rise from its seat. Another feature is that the 


| slide or piston valve has only to be proportioned to suit the | 


steam admission, and need not be enlarged to suit the 





ing it to be swept past the 
inlet end of the following 
stroke, must to some ex- 











tent lessen the usual 
amount of initial conden- 








~ lla i 
sation arising from this 
cause. This statement is 
surely incontrovertible ; 














and therefore, the only 
remaining question is con- 
cerning the actual amount 
of saving that can ke 
achieved by this means. 





To this, however, both R 

further reasoning and also —— SSSy— a: 
calculation are alike un- \ UP” ir a 
able to give a reply, so that Wy, 

the problem can only be Ys | 


solved and a satisfactory 
answer obtained by actual 
experiment with a cylinder 
working first without, and 
then with, the additional 
terminal escape ports that 
have been described. 
Therefore, to determine the matter as an object of 
engineering interest an experimental cylinder was made, Gin. 
in diameter by 10in. stroke, having a slide valve at each end, 
and also terminal ports uncovered by the main piston, as 
described, and which for a distinctive name has been styled 
a ‘dual exhaust” cylinder. This was fitted with a surface 
condenser, weighing tank and scales, and all other usual 
testing apparatus, and also a valve by which the terminal 
ports could be shut off when required, and with it the feed- 
water has been weighed from a large number of trials. In 
order to make the range of temperature in the cylinder 
similar to that in a locomotive, the admission steam was 
fixed at 1651b., which, with a low back pressure, gives a 
range similar to that obtained from the higher initial pres- 
sure and higher back pressure of a railway engine. The 
speed at this pressure was 155 revolutions, as beyond that the 
boiler steam was not so steady as with this lower speed. The 
results obtained are shown in detail in the first part of the 
accompanying table and the diagrams in Figs. 2 and 3, and 
these can be experimentally reproduced as often as desired. 
From these it will be seen that the mere opening of the 
valve controlling the terminal escape ports—and by so doing 
allowing a large portion of the cold waste steam to escape 
without returning to cool the inlet end of the stroke—reduces 
the ordinary initial condensation to such an extent that the 
steam used per stroke is 5 per cent. less than when the entire 
amount of the cold exhaust is compelled to escape at the inlet 
end of the stroke by means of the ordinary steam port. And 
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passes away automatically without it being known that it is | 
there, a point of importance when a rigid piston valve is used 
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| usual size. 


from reckoning the advantage from the increase of diagram 
And that the port-way section of a locomotive cylinder 
could be largely reduced, without in any way affecting the 
admission line of the diagram—provided that the trouble 
from getting rid of the exhaust was removed—is clearly shown 
by an examination of the valve action. For if a steam port 
is 1jin. wide, then in full gear the valve will only open 1jin, . 
with an admission of 50 per cent., it will only open jin. ; with 
an admission of 40 per cent., only gin.; and with an admission 
of 30 per cent., it will actually only open . So that 
steam port area of only one half of the usual amount woulg 
| be sufficient for an admission of 50 per cent., and although 
| this would appear small for later admissions, yet under thegg 


| conditions the engine could only be going slowly, so that the 


inlet area would still suffice. 
And, therefore, the correct way to design this part of a dua] 


| exhaust cylinder for a locomotive would be to make the valyg 
| of the same size and with the same action as usual, and then 


to reduce the section of the port-way to about one half of the 
This would be quite sufficient to get rid of the 
residuum of the exhaust, and would give the great economic 
| advantage of reducing the clearance waste. It is this 
| apparently trivial clearance space that is the locus in quo, 
| that “insatiable robber,” as Mr. Harris Tabor has styled 
initial condensation, commits his pilferings of from 25 per 
cent. to 50 per cent. ; and the more this space is reduced in 
capacity the less opportunity is given to him to practise his 
| depredations. So that with a dual exhaust cylinder, in which 
| the difficulty of emitting the exhaust is provided for, it would 
| be good practice to reduce the exchange surface of the clear. 
ance to the very smallest amount, even although on some 
| limited occasions wire-drawing might occur. 
And thus we find that a dual exhaust cylinder gives all 
the advantages that can be had on a locomotive from the 
use of four separate Corliss valves, which on the Paris and 


| Orleans Railway gives an economy of 11 per cent., and more 


exhaust in the usual manner, as, after the bulk of the waste | 
steam has escaped at the terminal ports, the small amount 
of residuum that is left can be driven out at the initial end | 
through a port much smaller than usual. And this gives the | 
further advantage of a reduced clearance space, which in | 
turn increases the degree of expansion that can be obtained | 
from a link motion, and which, on account of the reduced 
back pressure, will not give an excessive compression. 
Further, the standing objections to a link motion when | 
working very expansively, are the too early release and the 
imprisonment of the waste steam, so that a locomotive can- 


Dual Exhaust Experimental Cylis 

















besides. And it has as good an admission as the positive- 
action Corliss, and a vastly more advantageous release, which 
gives a lower back pressure, and therefore a larger diagram, 
and which also reduces initial condensation ; whereas in 
many Corliss engines all the cold waste steam is driven back 
to chill the clearance and partially condense the incoming 
steam, in the present universal and wasteful manner. So 


| that the dual exhaust will thus give greater economy than 


the Corliss engine without any of the complication and 
expense involved in the use of the latter. And so we finally 
perceive that a dual exhaust cylinder, fitted with a piston 


der, bin. diameter, 10rn. stroke. 
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this is a minimum result, as in the trials the gain was found | 


to fluctuate between 5 and 6-5 per cent. under the conditions 
of working named. 

Now 5 per cent. does not seem a very large amount of gain, 
and might, perhaps, be esteemed as hardly worth the means 
of obtaining it, but that figure is, however, not even half of 
the total gain to be had from the use of a dual exhaust; for 
a further and still larger benefit accrues from its use, in the 


increase of diagram area that can be obtained in a locomotive, | the engine turns round. 


not always be linked up to the best degree of expansion, on 
account of becoming choked with the exhaust until the speed 
cannot be maintained. Buta dual exhaust enables both of 
| these objections to be greatly mitigated, for the reason that | 
with it the slide valve becomes partly independent of the | 
exhaust, as the main piston gives a uniform self-acting 
release for every varying degree of expansion, whichever way | 
With it the cylinder will not choke 


from the lowering of the usual enormous back pressure and | With the waste steam, on account of the greater part of it 
compression, by the vastly larger exhaust opening that is | escaping through the terminal ports, so that very much less 


thereby given to the expanded and escaping waste steam. In 
the trials alluded to it will be seen that not only is the steam 
per stroke reduced 5 per cent., but that also, at the same | 
time, the area of the diagram is increased 2 per cent., from 
the increased facility for the escape of the waste steam which | 
the dual exhaust gives; and this, notwithstanding the fact 
that the exhaust escapes at an extremely low velocity when | 
passing through the ordinary steam port alone. But if the | 
very low piston speed of 270ft. per minute could have been 
increased to that reached in a locomotive, and had a link- | 
motion also been used, the gain of area from the dual exhaust 
would have been very much greater. The cylinder could not 
in these points be made similar to a locomotive, but other 
experiments were made to further test the value of a dual- 
exhaust for increasing diagram area, and which are recorded 
in the lower part of the table and the diagrams shown in 
Figs. 4 and 5. These consisted in working with a vacuum 
and running the engine faster; and under these conditions, 
with an initial pressure of 91 lb., and 220 revolutions per 
minute, the dual exhaust increases the area of the diagram 
6-9 per cent., and yet at the same time reduces the weight of 
steam used 5 per cent. below that required by the usual 
initial exhaust. 

An ordinary locomotive steam port is seldom greater than 
one-tenth of the piston area, and through this the expanded 
waste steam has to be driven at ten times the piston speed. 
But a terminal exhaust can easily be made one-fifth of the 
cylinder area, which, with the usual initial exhaust, gives 
nearly three times the ordinary area to clear out the sluggish 
waste vapour after the steam stroke has been completed. 
So when we study the usual back pressure line of a loco- 
motive when running fast it is surely evident that increasing 
the exhaust escape area three times must improve the diagram | 
area at least 6 per cent., as in the trials just alluded to. For 
in these this amount of gain was obtained, although the | 
escape of the exhaust through the ordinary steam port was | 
only at the rate of 5000ft. per minute, whereas in a loco- 
motive it may quite easily reach double that speed, or | 
10,000ft. per minute, from which it would seem that a 
dual exhaust would be almost worth having for the sake of 
the increase of diagram area alone ; but when to this is added 
the reduction of feed-water which always goes with this 
increase of area or power, we have together a degree of 
economy well worth the use of the mechanical means neces- 
sary to obtain it. And thus, with the 5 per cent. saving of 
steam from the dual exhaust, and with the increase of 6 per 
cent, of diagram area from the same cause, we have already 
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valve, and with a small admission port, and with a link 
motion, gives a combination of advantages in the economic 
use of steam much beyond those that can be obtained from 
the ordinary locomotive engine, and which may be summed 
up as follows:—(1) Reduction of steam used per stroke; 
(2) increased area of indicator diagram ; (3) boiler worked 
more economically; (4) reduced clearance from smaller 
ports; (5) Later release from exhaust lap; (6) greater rate 
of expansion from these; (7) automatic draining at each 
stroke ; (8) cylinder kept from wearing oval; (9) increased 
ability to work expansively through the 
larger diagram area, allowing more linking- 
up than usual, and this without choking 
the exhaust. 
ust A list of advantages that together may 
give a degree of economy well beyond the 
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10 per cent. that has been claimed, and 
which may, perhaps, equal the economy 
that can be obtained from the compound 
system in the rough, severe, unequal, and 
irregular work of arailway. A dual exhaust 
never works less efficiently than ordinary 
single cylinders, as the compound on a rail- 
way may at times do, but is always better 
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course, the greatest gain is obtained when 
extreme pressures and speeds are used, s0 
that the harder the engine is driven and 
worked the greater the proportionate gain 
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that can be secured. 

Now, as no mechanical device is ideally 
perfect, and as every engineering question 
eventually comes to be a balancing of con- 
siderations, I continue by raising the ques- 
tion, What are the objections to the use of 
a pair of non-compound dual exhaust 
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than usual remains to find its way out by the ordinary steam 
port; and the premature closing of this, therefore, by the 
distorted action of the slide valve becomes much less im- 
portant than usual. And then again, as the disposal of the 
greater part of the exhaust thus automatically takes place at 
the end of each stroke, irrespectively of the action of the 
slide valve, it follows that advantage can be taken of this, not 
only to reduce greatly the steam port area, but also to give the 
valve an exhaust Jap, in order to prevent the release from 
taking place so soon as it usually does when working 
expansively. 

It must also be recollected that the 5 per cent. reduction 
of steam used per stroke is obtained by the mere opening of 
the dual exhaust, with the clearance precisely the same in 
each case. This is, however, not astrictly fair comparison, as 








01508 Ib cylinders, of the usual diameters, on a rail- 
= par aot way locomotive ? 
oso Well, firstly, someone will say that the 
piston is abnormally long and much 
heavier than usual. But to this the reply is that 
it is merely a very thin bronze shell of an extremely 
stiff and ‘strong pattern, which with its rod does 
not weigh more than an ordinary piston fitted with a tail 
rod, as used on the South-Western and other railways, and 
which, notwithstanding its unusual appearance, still gives 
reciprocating parts that are lighter than those of a compound 
engine. 
wel secondly, it will be said that the cylinders are much 
longer than usual. Over the flanges, however, they are only 
13in. longer than an ordinary locomotive cylinder, while 
from the centre to the gland they are only 3in. longer, on 
account of the stuffing-box being recessed. They go into 
much less space than cylinders with tail rods—which they 
do not require—or than compound cylinders, and are far 
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away lighter and cheaper than any kind of the latter that 
can be devised. ‘ } ‘ 

Then, thirdly, as the piston is packed with two wide rings, 
in order to allow it to slide sweetly over the terminal ports, 
it may be said that these will work with more friction than 
usual; but however that may be, the piston ring friction will 
still be much less than that of the larger cylinders of a com- 
pound engine. And as there are not any other objections to 
be raised, the whole matter simply comes to this, that the 
cylinder and piston look longer than what the mechanical 
oye is accustomed to ; but as fair and valuable reasons are 
given for the enlargement, and improved results obtained 
from it, why object to the mere appearance of what is hidden 
away out of all ordinary observation, when greatly improved 
results can be obtained from its use ? 

It may be stated, in conclusion, that the two conditions 
that have to be combined in order to make a dual exhaust 
worth having are, first, the use of a very large range of 
temperature in one cylinder; and, secondly, a difficulty in 
getting rid of the waste steam by means of the usual exhaust 
port; and both of these conditions are found united in 
their greatest force in a non-compound railway locomotive 
cylinder. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsitle for the cpinions of our 
correspondents. ) 





THE BELLEVILLE BOILER AT SEA, 


Sin,—The Admiralty having decided that nothing was to be 
learnt about efficient boiler design from the mercantile marine of 
this country, went to France for instruction. Probably they were 
under the same erroneous impression as Admiral Fitzgerald, that 
the protective deck hindered a suitable and ¢flicient design of 
boiler ; certainly they refused to attempt to copy British mercan- 
tile practice in any reepect. Having lost ten years of boiler 
progress, and wasted a great deal of public money, the Admiralty 
thought it a brilliant idea to take a lead in boiler practice from a 
foreign concern having six ships fitted with the type they favoured, 
two of which were—well, anything but successes, and the other 
four always run at an - 4 speed, 

Mr. Darston quotes M. Risbeck, of the Compagnie des Messa- 
geries Maritimes to the effect that, in his experience, there is little 
or no difference in economy between Belleville and cylindrical 
boilers—a conclusion arrived at from a comparison of the working 
of two of the steamers of the company’s Australian line with two 
of the River Piate line. The former service is maintained by four 
sister ships, which Mr, John Sampson said in a letter to the Zines, 
April 9h, 1895, were built as subsidised cruisers to run on trial at 
18 knots for twelve hours, with all boilers under steam, and then 
put upon the Australian line as merchant steamers running at a 
reduced speed, fast enough for competitive purposes, and generally 
with only three-fourths of the boilers at work. The implication is 
that the trial speed and power with all boilers at work can be 
attained, if and when required ; and it is on the strength of this 
implication that our Admiralty adopted their type of boiler. But 
if what I saw represents the usual performance of the ships, they 
can do nothing of the sort ; and if what I have heard is true, the 
Messageries Company does not expect they can. 

I left Noumea on December 20th last in the Ville de la Civtat, 
the newest of the four vessels of the line, and arrived at Marseilles 
on February Ist. I obtained leave to visit the engine-room and 
stoke-holds, &c., and did so almost daily, and, briefly stated, was 
very unfavourably impressed by what 1 saw. The ship herself is 
a very fine vessel, and quite maintains the high reputation of her 
owners as caterers for the comfort of passengers, everybody 
appearing to do what they can to further that end. But the 
boilers have nothing to do with this; on the contrary, in my 
opinion, the boilers prevent that increase in speed for which both 
thip and engines are suitable, and coal provided, which, if attained, 
would materially enhance the popularity of the service, The 
engines are triple, with cylinders 44in,, 67in., 106in. diameter, and 
f5.n, stroke, a good substantial job, working most satisfactorily. 
There are twenty boilers of six elements each, placed back to back 
up the centre line of the ship, in two equal blocks, with a crose 
passage between, and one at the forward end. The stokeholds 
run fore and aft between the boilers and bunkers, and the whole 
cf the engines and boilers are in one compartment; there are no 
bulkheads, Of course, in the event of collision the ship would 
run great risk of foundering in a very short time, but for present 
purposes supervision of the stokeholds is made easy, and they are 
kept to something like a bearable temperature. At the entrance 
to each stokehold is a Belleville feed pump, each large enough for all 
the work, The feed-delivery pipe is carried along the side of 
the stokehold at about the level of the top of the boiler, branches, 
with stop valves, running down below the floor level, and then up 
to each feed regulator. Near the feed pumps are the air com- 
pressors for the gas mixers, simply small perforated pipes dis- 
charging very cold expanding air just below the bottom row of 
element junction caps, The separator and steam trap, and the 
regulating wheel of the reducing valve, are at the engine-room end 
of the boiler, a convenient place ; but the complication, for a job 
of such moderate power, is fearful. The stokeholds, with their 
lavish cutfit of valves, pipes, connections, and gauges, feed pumps 
and regulators, air compressors, reducing valves, and steam traps, 
look, when cleaned up a bit, more like the show-rooms of a philo- 
sophical instrument maker than a place for the prosaic object of 
cme enough steam for the ship’s purposes at the smallest 
cost, 

From Noumea to Sydney, 1077 miles, a good run was made, 
with fair winds, the ship very light, fourteen boilers at work, and 
the engines making sixty-five revolutions. Six days were spent in 
Sydney, steam for cargo purposes, &c., being supplied by two 
small cylindrical boilers on deck, and a fair start made with six- 
teen boilers at work, the revolutions to be sixty-eight per minute. 
These conditions prevailed to Melbourne, and thence to Adelaide, 
where the coal bunkers were all filled up. Between Adelaide and 
Albany, 1017 miles, seventeen boilers were used ; three in the 
forward block replaced two in the after one. On watch there are 
eight firemen, six trimmers, and two leading men, all Arabs, and 
two Europeans to look after the feed pumps and regulators and 
make good ordinary defects. In the engine-room there are two 
European and two Arab greasers, and one engineer in charge, 
who personally does nothing. There is a workshop on deck, with 
a blacksmith, a coppersmith, and a fitter. So there is a very 
ample staff, but not more than is required, the firemen having to 
work hard for 5000-horse power. ll fires are cleaned every watch ; 
and in the long runs after three days’ steaming one boiler per 
watch, in rotation, has the tubes scraped outside and swept with 
a steam hose, grates made good if necessary, and then steam 
raised again, taking altogether about an hour and a-half. When 
all have been done, two or three boilers on watch have the tubes 
swept with the steam hose, without drawing the fires. Naturally 
there is considerable variation in the steam pressure during the 
watch ; it is low during the first hour, and after steam is up the 
cngines have to be opened out to bring the revolutions up to the 
required average, ‘This, of course, is usual with all boilers hard 
pay but the variations in this case were very large, and the 

ilers are ostensibly not pushed, but worked easily, Then there 
are rapid fluctuations in the pressure owing to the action of the 
feed pumps, To men accustomed to feed boilers by sight it seems 
& curious, not to say suspicious, method of working, to drive 
away at the fires without any occular demonstration of the quan- 
tity of water, if any, in the boiler; but the arrangement works 
allright. You pull a handle of the regulator—if it moves there 





is plenty of water, if itsticks out with the fire, no time for delibera- 
tion, ‘The pumps draw from tanks at the forward end of the 
engine-room underneath the floor plates, the air pump delivers 
into these tanks, which are fitted with gauge glasses, with a light 
beside them, which can be readily seen through a grating in 
the floor. When the water comes down in this glass, a connec- 
tion from the reserve tank to the air pump or condenser is opened, 
and it fills up. These reserve tanks hold 260 tons, a material 
addition to the weight of the boiler installation. There are two 
evaporators, one for boiler purposes ostensibly, equal to 12 tons 
per day, but soon falling off ; it exhausts direct into the condenser 
and carries salt over to the boilers, which shows itself at the 
mountings in the usual way. The feed pumps are regulated by 
stop valves, to run at, as nearly as possible, a uniform speed, but 
variations in the firing and generation of steam in different bvilers 
prevents uniformity. As the feed regulators close the pump slows 
down, it never stops altogether, and then up goes the steam ; 
when all or nearly all the boilers take their feed, down it comes 
egain. The pumps make a good deal of noise, and there is 
knocking in the main feed pipes; but it is bare justice to them 
to say that they are excellent pumps ; and, as has been said, they 
made the boiler. 

We left Albany at 1.30 p.m., January 7th, for arun of 3367 miles 
to Colombo, which was done in nine days ten hours, say, 15 knots. 
For the first two days there was a fresh southerly wind with a 
heavy swell on the port quarter, the ship rolling ; after this died 
away the sea was quite smcoth, winds light, and conditions 
favourable to fast running. Itis now generally understood that 
the working of Belleville boilers when placed transversely to the 
ship is affected by her rolling, and accidents happen. Oa this run 
we had altogether seven failures, entailing the drawirg of the fire 
in each case ; due, presumably, to that cause. The first was a 
burst tube necessitating change of element. As the element is 
transported by an overhead traveller high up in the stokehold, it 
is not a nice thing to handle with the ship rolling, so that stood a 
couple of days. Two cases were leakages between janction caps 
and lock nuts, one back one front, due to strain caused by bending 
of bottom tubes ; to remedy the former one the element had to be 
drawn clear of the boiler, and the ship being listed that way it 
was a tedious job getting it back again. There was another case 
of leaky junction cap, one of breakage of T-headed bolt securing 
bottom of element, and one failure of pipe connecting bottom 
of feed regulator to element. This last is the same defect 
which rendered the first attempt at a full - power trial in 
the Powerful an abortive one. Such a small thing put the 
boiler out of action; the system of firing became disorganised, 
and the trial had to be abandoned, It is a common acci- 
dent, the pipes fail or become uncoupled owing to the 
working of the element, and require close attention ; and yet we 
have perzons urging that the Belleville is a superior boiler because 
it can stand such rough treatment. The lest tailure was a longitu- 
Ginal split on the bottom side of a bent bottom tube. The nominal 
beiler pressure is 16 kilos, per square centimetre, say 240 lb., 
reduced to 12 kilos, to engines, and again to 7 kilos, for auxiliaries ; 
the pressure when this tube burst was only 11 kilos., and the 
force was enough to blow the flame across the stokehold, and 
where this is always liable to happen I fail to see where the great 
safety cf these boilers comes in. After the wind fell the steam 
became lower and lower, rarely exceeding 11 kilos. engines and 
boilers, 8 or 9 kilos. first hour of watch, the air pressure at com- 
pressors rising to 15 centimetres of water; and latterly all the 
available boilers were at work. In M, Risbec’s statement the 
average power of the Australian boats is given at 4550; rate of 
expansion, 11-8; revolutions, 674; and, after deducting 7°4 per 
cent. for auxiliaries, a consumption of 1°83 lb. per indicated horse- 

ower per hour Welsh coal, Australian ccal reckoned as of value 
0 per cent. of Welsh. This agrees with our run; cutting off at 
half stroke in high pressure, and ‘6 in the other cylinders, all 
cylinders jacketed, a good radial valve gear, and the steam sup- 
posed to be superheated by wire drawing through the reducing 
valve ; such a consumption is extravagant, and dispcses at once of 
all claims on behalf ot the boiler to rank with modern practice in 
cylindrical boilers on the score of economy. As to auxiliaries, 
there is no heavy refrigerating plant as in the P. and O. and 
Orient steamers, just the usual centrifugals, steering engine, and 
three dynamos, the heavy consumption, if it exists, must be due to 
the large Belleville pumps, having cylinders about 134in. diameter. 
Then as to endurance, the steaming power grew weaker and 
weaker ; such runs as those of the Doric from Liverpool to San 
Francisco, and some of the big dead meat carriers from the 
Canaries to New Zealand, without stopping, all boilers at work 
and hard driven, would not be possible with Belleville boilers, 
such as are in the Messageries steamers. 

All boilers were emptied in Colombo, filled with fresh 
water and tubes cleaned externally ; coal, about 1100 tons 
Japanese and Indian mixed taken, and fresh water tanks filled 
up. Starting with seventeen boilers at work, another was lighted 
the same day, and the two others next day; the revolutions 
fixed at seventy, and then, to Suez, the ship was driven as hard 
as she could be made to go. Steam was low at the beginning of 
the watch, the fullest advantage was taken when it was up, the 
weather was superb, and yet the speed only averaged 15°4 knots ; 
and the power could hardly have been above 5300 horses. The 
evening before we reached Sucz the coal from Colombo was 
apparently finished and briquettes were burnt. At Port Said 
Welsh coal was taken, eighteen fires lighted first day, nineteen 
afterwards, and the speed to Marseilles was under 15 knots. It 
blew pretty hard, ahead or on the bow, but there was little sea, 
and the ship fairly steady. But it is to meet this sort of thing 
that long ships are built. 

Mr. Sampson would say his experiences were not like mine. 
Just so ; but after three days in Marseilles the ships go round to 
the company’s works at La Civtat, where they remain from a 
fortnight to three weeks, and everything is put in first-class 
order; and, naturally, starting afresh on the next voyage the 
boilers would do better in the short run to Port Said. That is 
just the point ; the inability to keep up their standard of steam 
supply running continuously week aiter week as cylindrical 
boilers can and do, I forgot to say there were two failures 
between Colombo and Suez, one of them the pipe connecting 
the bottom of a feed regulator to an element. 

Now, irrespective of fittings, all the trouble with the boilers 
lies in the bottom tubes ; they are ‘4 of an inch thick, and yet 
they bend and subsequently rupture either themselves or their 
connections. Apparently this is constitutional, and is a radical 
defect in the system. In the upper junction cap of each element 
is a small fusible plug or pin, which often blows out or melts 
out. A number of them, with a tool to insert them, are kept 
handy, so it is a thing expected; and I saw several of them re- 
placed. It struck me that steam and water blew from the hole 
alternately, and if this is so, the circulation is not continuovs, but 
intermittent ; and if this intermittent action commences in the 
bottom tube the bending process is accounted for. A ship might 
arrive in port with every bottom tube bent, and the chief engineer 
could report that his boilers are all right with reasonable justifica- 
tion, because if the tubes were replaced the new ones would bend 
all the same, whereas if he left the old ones alone, and the weather 
kept fine and the ship steady, the feed-pump steady in its action, 
and the regulator sensitive, and the boilers did not prime, the 
tubes might last for long enough. In short, if he has luck, 
there is no need to replace a moderately-bent tube ; if the luck 
goes against him the new tubes will bend and rupture almost as 
soon as the old ones. Persons who read of ships arriving, after 
long service, with Belleville boilers needing no repairs should bear 
this in mind, 

Altogether, then, this performance of a very fine ship of 
small — running in smooth seas, with boilers 
having 600 square feet of grate and 23,000 square feet of 
heating surface, should be, in view of what we do at home, a 





deterrent rather than an encouragement to use Belleville boilers. 
That her owners should use them seems to be due to faulty design 
of cylindrical cones. In the Brésil and La Plata, the ships 
M. Risbec compared with the Australian boats, there are six 
small double-ended boilers, with four furnaces each, working at 
about 135 lb, pressure, for 4000-horse power ; whereas a British 
firm in such a ship would put in, say, two double and two single- 
ended boilers for 180 lb., and Howden’s draught, and get very 
different results, both in trial and at sea, There are two new 
boats, Chili and Cordillere, sisters to the previous pair, but with 
Belleville boilers. The space is limited by the necessity for pre- 
vision for a large number of emigrants, so the Chili has only four- 
teen boilers, the same siz2 as in the Australian liners. Reliance is 
placed — Welsh coal being always supplied to keep up sufficient 
steam ; but 1 am told that the performance is notbing to boast 
about. A comparison between this boat and the Brésil, sister 
ships running in the same trade, would be more appropriate than 
the one actually made. Another ship, the Ernest Simons, running 
in the China line, built since the Australian boats, has, I am told, 
given a lot of trouble, failures being very frequent. She has 
sixteen boilers, for, say, 6000-horse-power as a maximum, and 
whether she is livelier at sea than the larger boats, or has had 
worse luck, she has caused a great deal of annoyance. It was 
reported that the company intended to take her boilers out, re- 
arrange them to lie fore and aft, and add four more, givirg her 
the same boiler capacity for 6000-horse power as had been thought 
sufficient for 7000 or more in earlier ships. The new twin-screw 
ship Laos, for the China trade, now completing, is to bave such an 
installation, twenty boilers, arranged to lie fore and aft, for a trial 
power of 6C00 horses. So it is obvious that the Belleville boiler in 
the Messageries Company’s service has, on the whole, been any- 
thing but the success which its advocates in this country have 
represented; and when Messrs. Maudslay issued a number of 
comparisons of Belleville with cylindrical boilers, showing the 
space occupied in typical ships, and said that the back-to-back 
arrangement with longitudinal stokeho.ds was the best for the 
former type, apparently they did not know that boilers so placed 
would not stand the rolling of therhip Yet they said it was a 
well-tried boiler, with nothing experimental aboutit. The first two 
vessels fitted by the M. M. Co. were the Ortigal, a new cargo boat, 
and the Sindh, an old mail boat dating from 1870 ; and neither of 
them have been successes owing to bad circulation due to small 
tubes ; but this is an old story. The Ava and Amazon, sisters to 
the Sindh, have had new cylindrical boilers, with their old engineer, 
and they are doing very well indeed, giving complete satisfaction. 
Then the Yarra and four sister ships on the China line have all 
just recently had new triple engines and cylindrical boilers, and 
they are doing very well ; so it is quite a mistake to suppose that 
the Messageries Company find the Belleville boiler so much 
superior to cylindrical ones. If they did they would have put them 
in all these altered ships. 

Coming home, we have the experience cf the Ohio, furmerly 
Egyptian Monarch. This ship and ner sister, the Lydian Monarch, 
built at the same place at the same time, now Ontario, came into the 
hands of Messrs, Wilson, of Hull, when the old Monarch Line 
broke up. The Ontario in 1893 had new triple engines and 
cylindrical boilers for 160 lb. pressure ; and it was on her perform- 
ances that the re-engining of the Ohio was based. The engines of 
the latter are quadruple for 200 lb. pressure; like Mr. Darston’s 
practice, the cylinders are smaller for the higher pressure, and the 
ratio of low to high greater. We have here two ships identical 
in size and form, running in the same trade, burning the same kind 
of coal, but one with superior engines, and, obstensibly, very much 
superior boilers; and yet this last is actually out of the running 
altogether on the score of efficiency. Her owners are more than 
satisfied with their experiences of Belleville boilers, and will have 
no more of them. And the shipowners and their advisers, who 
know the standard the Ohio had to work to, and how she failed, are 
satisfied a'so, 

The Indiana, one of the American Line, is the same length and 
beam as the Ohio, draws about the same water, and runs in the 
same trade, She has one single-ended cylindrical boiler with 
three furnaces, 564 square feet of grate, and 2349 square feet cf 
heating surface, Howden’s draught, as compared with four Belle- 
ville boilers, with 192 square feet of grate and 6000 square feet 
of heating surface, in the Ohio. Both supply steam to a 22hin. 
cylinder, the former at 170 lb. expanding down to a 58in. cylinder, 
the latter at 200lb. expanding down to a 64in. So on paper the 
Ohio has enormously the advantage. What happens in practice ? 
The Ohio left Boston on April 11th last year, and passed Prawle 
Point on the 26th, say fifteen days ; the Indiana lett Philadelphia 
on April 22nd, and arrived in Liverpool on May 14th, say twelve 
days for a much longer run. It is such a performance as this that 
decides the relative value of engineering appliances in the mer- 
cantile cervice, not trial runs of a few hours under most favourable 
conditions. The Ohio’s boilers are arranged in the ship fore and 
aft, so they work under the best possible conditions for the type, 
and the results are simply deplorable, even as compared with the 
Ontario. Now, if instead of her present installation she had two 
similar boilers to those referred to by Mr. Dalrymple, and men- 
tioned in my previous letter, she would be as much or nearly as 
much superior to the Ontario as now she is inferior, and would 
be able to make more voyages in the year than she now does. 
Similarly, if the Ville de la Civitat had the three double-ended 
boilers proposed by Mr. Howden in 1894—boilers weighing no more 
than her present installation, and allowed the same total coal, her 
speed would be so much better as a result of the more perfect 
combustion of the coal that more work per annum could be done, 
the sphere of usefulness of the ship would be enhanced. 

The North-West is another failure ; she is the same length and 
about the same dravght of water as the new Holyhead and 
Kingstown mail boats, but 3ft. broader. The Ulster, with four 
double-ended boilers, can beat her in speed by about five knots an 
hour. I would suggest to the persons who allege that the speed of 
the Powerful is due to her ‘‘lighter and more easily packed steam 
generators,” that they evolve a scheme by which Belleville boilers 
could be packed into the Uister to give her her present speed, and 
then say what is to be done with the passengers. Similarly, the 
Peninsular and Oriental Caledonia, the same length as the Ville 
de la Adlah, has run from Aden to Suez in 2 days 22 hours; we 
ran from Perim, 100 miles nearer, in 3 days 6 hours, a difference in 
speed of about three knots an hour. How would Belleville boilers 
be packed into the Messageries boat to give the Caledonia’s speed, 
peed where would the passengers beput? I donotask fora sugges- 
tion as to what Belleville boilers would have to be put into the 
Ohio to give 1}1b. of coal per indicated horse-power per hour, as 
in Mr. Dalrymple’s beat, because no one supposes it can be done, 
and therefore where the cargo would be put is idle speculation. 

On the whole, Sir, it appears to me that there is no evidence 
whatever to show that the Belleville boiler has been at any time a 
success in ordinary working at sea. It was not a success in the 
Ortegal or Sindh, nor in the Ernest Simons ; in the Australian 
boats the consumption is high, the alleged power cannot be 
attained in ordinary work, and a reserve of boilers has to be 
carried for the contingency of trivial failures putting some of them 
out of action. The Chili does not compare in speed with the Royal 
Mail Lines, a ye later boats of equal power, and the Messageries 
Company has recently put cylindrical boilers in a number of older 
ships, and enlarged the proportion of boiler capacity to expected 

wer in new ones with belleville boilers. French warships with 

elleville boilers are not performing satisfactorily ; and there is the 
Ohio and North West to show what a failure the Belleville can be 
under very favourable conditions of working. 

There is no reason whatever why our warships should not have 
as efficient boilers as our mercantile ships; but the Admiralty 
ignore everything at home, repudiate the test as between Ohio 
and Ontario, in favour of a most fallacious one abroad. They are 
blind to the actual working of the M eries boats and its lessons ; 
and actually build ships to carry boilers which admittedly are 
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liable to fail, and do fail, owing to the motion of the ship, and 
which, therefore, are not marine boilers at all. W. H. Moss. 
26, Wavertree-road, Liverpool, 
May 10th, 


MOMENT OF RESISTANCE. 


Str,—Your correspondent Mr. Percival takes exception to the 
method I propose for the calculation of breaking weights, and he 
objects to it more especially in connection with wrought iron and 
steel. Well, I am seeking information concerning these, for I 
admit that my opportunities are few, and I would have been 
pleased had he shown me a reliable ple of his ing. For 
my own part, I will give as fair a case to the point as I happen to 
have at hand. 

The following wrought iron channel bar beam is a selection from 
tables sent out by Carnegie Brothers, of Pittsburg, date 1883. 
The iron is supposed to be of good quality, probably just a little 
above the average, and the breaking weight, distributed on a 10ft. 
span, is set down as 51°74 
tons. I will calculate its 
strength just as I did it 
for myself, and in such a 
way that Mr. Percival will 
be able to put the method 
to the test of any reliable 
data he may possess. The 
beam is supposed to be 
stayed against lateral 
strain. In the first place, 
the sum of the resistances 
must be found, and I may 
say that I still find the 
method of trial usually 
the most convenient. 
Taking the section into 
consideration, the material 
being of a strength of 20 
and 16 tons respectively, 
I imagine that Vin, from 








the top will be about the 
position of the neutral axis. i s 

This is rather a fortunate guess, for, as it happens, it works out 
almost exactly, thus :— 

B (b' — t”). (y - ¢)2 } 
16 (VY — "= 179 2-995 = 79-7] 


( Upper limb =r a= 


| Lower limb 2? ze 


zy 
- 20 - (© 9* = 160 - 80-1 = 79 9 
Call the sum of either of the resistances 79 ‘8 tons. 

In the next place the moment of resistance must be found. The 
easier method will be by locating the position of the resultants. 
Call the distance between the resultants the moment of the resist- 
ances, and let it be designated by m r, to distinguish it from M R, 
the true moment of resistance, then— 


[ Upper limb 3 ( y + 


ur= 4 


99°51) | 

79°8 { 
: F . @ Base 

| Lower limb § ( xt 79-8 | 

But, in the present instance, the flanges are of equal thickness, and 


therefore— 179 
ocala 4 9S _ 947 
mr ag (a+ Oe) = 917in 
M R=79°8 x 9°17 = 731 °76 inch-tons, 
And for a span of 10ft., BW = cA = 48°78 tons distributed, 


Daduct weight of beam, BW = 48°56 tons. 

The same result can be obtained by using the formula for finding 
M I, as given on page 434. Both that formula and the above for 
m 7 are applicable to any rectangular beam, with or without flanges, 
in which the neutral axis passes through the web. The method, 
by moments of inertia, becomes more valuable as the section 
becomes more complex. 

16, Nelson-road, Southsea, 

May 18th, 


= 9°17in. 


CHARLES L, SMITH. 


DYNAMICAL TERMINOLOGY. 


Str,—Although the discussion on this subject will no doubt 
have come to an end before my letter can possibly reach you, 
perhaps you will allow me space to recount a personal experience 
which has some bearing upon the question. 

About a quarter of a century since I suddenly resolved to com- 
pete for a Whitworth Scholarship. As only a few weeks remained 
for preparation, I devoted the time to subjects in which I felt 
comparatively shaky, and left others, among them practical plane 
ei solid geometry, in which I felt pretty safe, to take their 
chance, 

But about five days before the examination in that subject took 
place I came across a new and voluminous book on the subject, 
recently published by the examiner himself. I opened it and 
found to my consternation that I should have to learn—not a new 
science, but—an entirely new language, or I might as well retire 
at once. So, relinquishing my original intention of competing in 
the ‘‘ honours” class, I contented myself—and fortunately so— 
with the ‘‘ advanced” paper. 

Every competitor for ‘‘honours,” and four-fifths of the ‘‘ad- 
vanced ” candidates failed. I have often wondered how many of 
my competitors were knocked out of time—as I should have been, 
but for a lucky chance—by sheer inability to understand the 
questions. The papers were undoubtedly severe, but not suffi- 
ciently so, except in the one respect noted, to explain the exceed- 
ingly disastrous results. 

I may add that a subsequent examination of the book failed to 
convince me of its enormous superiority over older text-books, 
Possibly some of the other competitors on that fateful occasion 
may hold a different opinion. I forgot the new terminology almost 
as soon as I had learnt it, and I really do not know if it is now 
accepted as orthodox or not, That was the only occasion on which 
I ever required it. 

Moral: If your examiner has recently written a book, get up 
your subject from that book, and from no other. 

W. SILVER HALL, Wh. Sc, 
9a, Tsukiji, Tokyo, Japan, April 15th. 


MECHANICAL ENGINEERING AS A PROFESSION. 


Str,—Surely ‘‘ Determined to Get On” should style himself 
‘* Datermined to Get Off.” It is now some years since I left the 
shops, having served my time as a premium apprentice amongst 
some 1000 employés. I often recall those days of enjoyment with 
longing thought. Yet I was one of those “‘unlucky lads” whose 
home was some distance from the town where the works were 
situated, a mere boy living ‘‘in lodgings bottled up”—uncorked I 
possessed a bicycle even in those days—‘‘in a large smoky town 
with its unhealthy atmosphere and many temptations.” The 
works ceased at 5 p.m. insammer. This enabled us to be amongst 
the first on the cricket or tennis field, most of the town offices not 
closing till 5.30, but not then with the punctuality of large works, 
True, during the period spent in the foundry the half-hour was lost 
by extra ablutions, for where will not coal dust creepto? We 
apprentices also had our ee days at the baths. These 
recreations, after a day’s congenial work, made life thoroughly 
worth living. In the winter time we had our classes, giving us a 
good deal of night work, so keeping us from many of the tempta- 
tions. Some, I confess, we fell to. One night a week we spent at 





whist, and if anything extra came to the theatre we were there, in 
the front row of the pit. In the works we tried to make the most 
of our time by learning all labour-saving devices, and studying 
man, and how to manage him. We should have been much in- 
sulted had we been told that our absence would make no practical 
difference to the output. Then there were times we stayed over- 
time to help our mates to finish jobs that were urgent, and there 
were times when we spoiled, but sledge hammers and cupolas tell 
no tales, 

Anyway, @ man who desires the holidays asked for by your 
correspondent must have mistaken his vocation if he has entered 
the ranks of mechanical engineering. 

OnE WHO TRIES TO ENGINEER His TIME, 


Str,—May I say a word in reply to Mr. Sidney H. Holland’s 
rather cutting remarks? Of course one cannot expect to be 
allowed nearly as much holidays as one had when at school, but 
considering how much harder and more laborious the work is—our 
evening studies making our hours longer than those of any other 
employé in the works—I think we might be allowed six weeks’ 
leave during the year, in which to see a little more of our books, 
and to obtain a much-needed change of air, &c. I happen to know 
that this amount of leave is allowed the apprentices in one of the 
largest engineering works in England. Soon after this came to 
my knowledge I was offered a very good place as apprentice in 
these works, but declined it, because it was not the branch of 
mechanical engineering that I wished to follow. I may say I 
entered the engineering profession of my own free will, and 
under the impression that I should not be allowed as much 
holidays as I actually have. I have by no means missed my 
vocation, as Mr. Holland thinks, but am heartily glad I am an 
epgineer apprentice. I also like the work far better than I 
thought I should ; and there are not many who can say this, 

As an apprentice of only two years’ standing, ‘‘ Determined to 
Get Oa” has already justified his nom de plume by earning two 
of the best testimonials the most ambitious apprentice could wish 
for ; these were given me just before leaving the works where | 
served the first part of my apprenticeship—one was sigaed by the 
present works manager, and the other by his predecessor, 

Birkenhead, May 24th. DETERMINED TO GET ON, 


BRITISH ARMOUR. 


Srr,—In the paper read before the B-jitish Association last 
September, Captain H. H. Jaques, the great authority on this 
subject in the United States, mentioned that our home-made plates 
are 15 per cent. to 20 per cent. poorer than those of his country or 
Germany. 

Now it would be interesting to compare the results achieved 
by plates made by the Carnegie Steel Company, Ltd., Krupp, and 
Vickers, Sons, and Co., Ltd., from the published results in your 
paper from time to time :— 

ati Calculated Calculated pene- 
- a | — by - tration, 

0 | | esidder's nickness © 
plate. penetration. | formula. plate. 


12in. 1°‘7 times 
23 -6in. 1°58 times 
| not recorded | not mentioned 2°25 times 
24-5in. 


not mentioned f 2-076 times 
25 °9in. 2°195 times 
2 
9 





Thick- 
Makers. Seen 





Tin. 
l5in. 


Carnegie .. 
Carnegie 

Carnegie .. 10in. 
Krupp, 432V 11-8in. 
Krupp, 432U 11°8in. 
Vickers, Ist 6in. 
Vickers, 2nd 6in. 


3in. 
> 13°25in. | 
not recorded 


not mentioned 
2}in. 13°45in. 2°24 times 
2in. 13°45in. 2°24 times 

From the above table the only plate which could beat the English 
plate was Carnegie’s 10in. plate, tested at St. Petersburg. But as 
no particulars were mentioned, there is no means to check the 
figureg, and besides, the actual penetration is not mentioned, which 
is a very important item to compare the merit of the two. 

The requirements of the United States Government might have 
been altered, but one to my knowledge is:—One shot with velocity 
established by the De Marre formula, for a plate 15 per cent, 
greater in thickness than the plate under test, together with 36in. 
of oak backing. The projectile, or any fragment thereof, shall not 
pass entirely through the plate or backing. 

Whereas the requirement for our new standard plate is to keep 
out projectiles having a velocity which would be able to penetrate 
9 -67in. of steel by the same formula used by the United States 
Government, or, in other words, 66 per cent. greater in thickness, 
instead of 15 per cent. If they have not altered their require- 
ment, we can safely say our requirement is 50 per cent. severer 
than theirs. 

Sheffield, May 8th. EF: 





THE JOHN BULL LOCOMOTIVE. 


S1r,—Several illustrations have been published at various times 
showing the engine John Bull as now preserved at Washington ; 
it will, therefore, be of interest to have on record the diagram of 





























the engine as completed by Messrs, R. Stephenson and Co., in 
May, 1831. 

This engine was ordered by Mr. Stevens for the Camden and 
Amboy Railroad, and bore his name. However, upon its arrival in 
America, the name was changed to John Bull. The engine was 
specially ordered to have a round firebox, which was quite con- 
trary to the usual practice of the builders. 

The cylinders were 9in. by 20in.; the boiler contained eighty- 
two tubes of 1Zin. diameter ; the wheels—coupled—were 4ft. Sin. 
diameter ; heating surface of firebox, 34°8 square feet ; and of 
tubes, 261 °7 square feet. CLEMENT E, STRETTON, 

Leicester, 23rd April. 








EnGuisH shipbuilders in April launched 32 steamers, 
one ship, and one torpedo boat destroyer, aggregating about 
54,312 tons gross, against about 61,201 tons in March, 39,371 tons 
in February, and 27,357 tons in January. Messrs. Workman, 
Clark, and Co, launched a steamer of about 3000 tons. The out- 
put for the United Kingdom for the year so far is :201 vessels of 
about 301,240 tons gross, which is much below the total tor tte 
corresponding period of last year. 





———<< 


AMERICAN ENGINEERING NEWS, 
(From our own Correspondent.) 


Pumping by steam and electricity.—In the new drainage syste 
for New Orleans competitive tenders are to be made for pumpirg 
by steam and electricity. There will be about 10,000ft. of lined 
and covered tributary canals, 8ft. to 28ft. wide and 6ft. to 15ft, 
deep, and seven low-lift pumping stations. A general summary of 
the comparative estimate, including the cost of £140,000 {or a 
central electric power station, is as follows :— 


Steam. 
£ 
84,200 
14,000 

8,480 


Electricity, 
£ 


Construction .. 
Operation sgh. An 166 
Interest and depreciation .. 


130,800 
11,(00 
12,000 


Another comparative estimate of the cost per annum, based upen 
the installation of three pumping stations at first, is as follows :— 
Steam. 

& 
1286 
24€0 
2208 


Electricity, 
& 


Station No. 2 .. 
Station No.6 .. 
en cerupe in pti eT eee 
Central electric power station .. 


Total 


The estimated losses in the electric plant are 7 per cent. in tke 
generators, 10 per cent. in the line, and 7 per cent. in the motors, 
The electrician to the Board has pointed cut the advantages cf 
electric transmission of power from a central station as comparcd 
with smal! steam plants, and believes that in practice better results 
can be obtained even than these shown by the estimates, To 
cost of the canals will be about £165,000. 

New method of casting pig iron.—A travelling casting bed has 
been designed and put in service by Mr. E. A. Uchling as a sunt. 
stitute for the ordinary sand bed method of casting pig iron in tho 
floor of the casting house, which method involves. much waste of 
sand and much expenditure of labour in breaking cff the “ pigs” 
from the ‘‘sows,.” In the new method the metal is run from tke 
blast furnace into a ladle of 15 or 20 tons capacity, from which it 
is poured into a pouring pot with two nozzles, which thus dir. 
charges two streams of molten metal int» two sets of continuously. 
travelling moulds, one set on each side of the pouring pot. The 
moulds are for pig or any other convenient shape, and are attached 
at each end to a link-and-roller chain, travelling at about 15ft. per 
minute. The length of travel of the conveyor is about 90ft., and 
in traversing this distance the pig becomes hard enough to be dis. 
charged from the mould as the mould and chains pass over a set of 
sprocket wheels, On the return the inverted moulds pass over 
jets of lime-wash, which coats the moulds and prevents the fluid 
metal from adhering to them. At one of the Carnegie furnaces 
a combined cooler and conveyor is used to carry the pigs discharged 
from the travelling chain of moulds. It consists of flat steel 
plates attached to travelling chains, and is about 500ft. long. This 
conveyor passes through a water trough, which cools the iron, ard 
at the end it raises the pigs up an incline to the top of a chute, 
down which they slide to the railway cars. 

Bridge over the Mississippi River.—The Southern Bridge and 
Railway Company has been organised to build a great cantilever 
bridge over the Mississippi River at New Orleans, La., which will 
be the only bridge south of St. Louis. It is to have a total length 
of 2280ft. between the abutment piers. The channel span is to be 
1066ft. between the centres of the piers—composed of two canti- 
lever arms of 313ft. and a suspended span of 440ft. The anchorage 
or shore spans will be 606ft. long. The channel span will give a 
clear headway of 85ft., and the approach gradients will be 14 per 
cent. The total distance between the railway connections on 
either side of the river will be 64 miles. The bridge will have 
vertical, pin-connected trusses, 40ft. apart, the height of truss 
ranging from 72ft. to 160ft. It will be a through bridge, with two 
tracks laid on the bottom chords or booms, these tracks having 
rails of 100 lb. per yard. Stiff members will be used wherever 
possible, and the trusses will be rigidly connected by lateral 
bracing. Each approach will consist of twenty-six plate girder 
spans of 60ft., ten trusses of 120ft. span, and one truss of 150ft. 
span, The river piers will be of masonry, 30ft. by 97ft. at the 
base, 18ft. by 54ft. at the coping, and 128ft. high. They will bo 
founded on timber caissons 60ft. by 126ft., 140ft. high, the caissons 
having open wells for dredging and closed wells for concrete 
ballast. ey will be sunk by dredging to a depth of 70ft. below 
the river bed, having steel cutting edges to penetrate any stratum 
of buried timber. The caissons for the shore piers will be sunk by 
the pneumatic process, 

See-saw 160ft, long —A novelty at the Tennessee Centennial 
Exposition is a see-saw having a steel truss beam 160ft. long, 
supported by pins on a tower 75ft. high, with a base 30ft. by 30ft. 
At each end of the beam is a car holding twenty-five persons, and 
these cars are lifted to a point 150ft. above the ground, It is 
operated by electric power. 

Tests of malleable iron castings. —The following specifications for 
tests of malleable iron castings have been suggested in consequence 
of the very wide extent to which such castings are now used, and 
of the fact that good gray castings are sometimes supplied when 
malleable castings are specified. The test pieces for tensile strength 
are to be 4in. clear between the grips of the testing machine, and 
of }in. cross sectional area. The tensile strength is to be not more 
than 47,000 lb. nor less than 40,000 ib. per square inch, and the 
elongation should be 1°5 per cent., and reduction of area at point 
of fracture 1°5 per cent. The test pieces for transverse tests 
should be 12in, between the grips and of one square inch cross 
section. The supports must similar to those for testing gray 
iron. The ultimate tensile transverse strength must be from 
3900 lb, to 4800 Ib. per square inch, with deflections of 0 ‘35in. to 
3°65in. The fractures in both tests should be fine-grained and 
uniform. For bending tests, age about ;‘;in. to ,{;in. thick, lin. 
to 3in. wide, should bend double around a circle at the bend equal 
in diameter to twice the thickness of the piece, and back again. 
In torsion a similar piece should twist once without fracture. By 
proper mixtures and proper annealing, malleable castings can be 
made that will weld on themselves, draw out to a knife edge, and 
temper and cut iron like a cold chisel. Such castings, how- 
ever, will naturally cost more than ordinary commercial malleable 
castings such as are now being largely used for railway car 
work, &c. 

A bascule drawbridge.—The new Huron-street drawbridge at 
Milwaukee is a double-leaf bascule bridge of 80ft. clear span. 
The heel of the main girders of each span is carried by rollers or 
pins on triangular bed-plate girders anchored to the tops of the 
masonry piers. To the upper part of the heel of the girder is 
attached a beam carrying a cast steel rack parallel with and above 
the bed-plate girder. Underneath the main bridge girder is a 
strut with a pin joint on the girder and the pier, and this supports 
the girder when the bridge is lowered. Just forward of the pivot 
pin is a curved track which runs on rollers as the leaf is raised, and 
under this (between the pivot pin and the centre of gravity) is the 
counterweight, consisting of ¥00,000 lb, of pig iron bedded in 
cement. As the bridge rises and rolls back the a is 
increased in effect, and the weight thus required is materially less 
than that generally required. Each of the two racks or operating 
struts are operated by gearing driven by a 25-horse power electric 
motor, An extra set of gearing is F paporanes. by which the bridge 
can be operated by hand power. e average time of opening or 
closing is thirty seconds, with a consumption of 9 to 10 electrical 
horse-power, though greater power is required on windy days. 
The bridge is operated about 25 times per day, and as all the 
river front is occupied by dock and wharf space, no ordinary 
swing bridge could be used. The roadway is 34ft. wide, and the 
span has a camber of 3in, 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 
On ‘Change at Birmingham this (Thursday) afternoon there was 
ness moving than for some weeks past, and the business 
outlook is now consi ered so much better that, provided the un- 
easiness in the engineering trada were allayed, many believe that 
q substantial revival in the iron trade might be confidently looked 
for, For the present, however, the local consumers continue the 
pest buyers, both for crude and finished iron and steel. Indeed, 
many of them are not vuly pressing for deliveries to be completed 
before the Whitsuntide vacation commences, but are desirous of 
contracting for supplies for the next month or two, believing that 
prices will shortly be advanced. 

The district steelworks continue very busy, with larye reserve 
orders for both Bessemer and Siemens-Martin steel. The pro- 
duction of both qualities is now described as the largest known 
since the works were established. The works belonging to Alfred 
Hickman, Limited; at Bilston, are unable to complete deliveries 
fast enough, and much the same may be said of Lord Dudley’s 
works at Brierley Hill, though extensions are being constantly 
made, There is a brisk demand for steel for stamping and also for 
tube-making purposes. Steel for the latter use is being imported 
into the district from Sweden in large quantities. Deep stamping 
sheets were this afternoon £10 for doubles, with £9 10s. for singles, 
and £11 for lattens. Shallow stamping sheets were £8 for singles, 
£9 for doubles, and £10 for lattens, Girders and angles were £6 for 
heavy siz:8, and 15s, extra for light sections. Bars were £6 5s, to 
£6 10s, and sheets £7 2s. 61, and upwards, cold rolled sorts 
realising £10 10s, Siemens billets were £4 15s. to £5, and 
Bessemer blooms and billets £4 123. 6d. to £4 15s, 

Marked bars had a rather limited sale at £7 10s., and medium 
bars were steady at £6 10s. to £6 12s, 6d. Makers of common 
bars (unmarked) stated that they had plenty of orders, come of 
which were booked at the best prices of the year. These, which 
represent the bulk of the current bar output, are £5 15s. to 
£653. It is believed that the forthcoming average ruling prices, 
ascertained by the Wages Board, will show a substantial advance, 
which wil! be due to the fact that the bar deliveries during March 
and April were generally at the best rates of the year, and should 
the rise in prices authorise an increase of wages, then iron prices 
will be stiffened all round. Tube strips, at £5 12s. 6d. to £5 15s., 
was in good request, chiefly for bedstead manufacturers. Angles, 
at £6 to £6 5s., are much used by the railway wagon builders, 


= 


more busi 


£6 10s. tc £6 15s., and hoop iron was £6 10s. 
The demand for iron sheets has improved, and though stil! far 
below the average, prospects are stated to be much better. Export 


8d., 493, 4d. to 493, 7d. being quoted, whilst ordinary foundry qualities 
are scarcely obtainable under 483, 4d. net, delivered by rail Man- 
chester. Scotch iron is somewhat irregular, but average quoted 
prices are about 46s. 6d. to 46s, 9d. for Eglinton and Glengarnock, 
delivered Lancashire ports, and 48s, 9d. to 49s. delivered Manchester 
Docks, with American pig iron about 46s, 6d. to 47s, 6d, Man- 
chester Docks, 

With regard to finished iron, local makers have done a fair busi- 
ness in bars, and they are not quoting under £5 17s. 6d. delivered 
Manchester, but for anything like good specifications rather under 
this figure would be taken, and merchants in some cases are hold- 
ing back for £5 15s, Sheets are only in slow demand, and still do 
not average more than £7 to £7 2s, 6d.; in hoops a few emall 
orders have been booked at the Association list rates, which for 
delivery Manchester district remain at £6 10s. for random, to 
£6 15s. for special-cut lengths, with 2s. 6d. less for shipment. 

In the steel trade cnly a very indifferent sort of demand is 
reported, with no material change in prices. Ordinary foundry 
hematites can be bought without difficulty at about 57s. to 57s. 6d., 
less 24 delivered here. Local-made billets still average about £4 10s. 
net cash ; steel bars remain at £6 2s. 6d. to £6 5s.; with makers of 
boiler plates taking readily £6 5s. perton, delivered in this district. 

An active demand comes forward upon all descriptions of manu- 
factured metal goods, and prices, which three weeks ago were 
reduced jd. per pound on brazed brass tubes, brass and copper wire, 
and rolled brass, have been put back to old rates, the list quotations 
for delivery in this district being now: brazed brass tubes, 74d.; 
brass wire, 6d.; copper wire, 7d.; and rolled brass, 5d. per pound, 

A general impression prevails amongst the leading employers in 
this district that the machine labour question, which for some time 
past bas been so prominent and disturbing an element in the 
engineering trades, is not now likely to give rise to further trouble, 
Although the published reply of the general secretary of the 
Amalgamated Scciety of Engineers to the last communication of the 
Federated Engineering Employers, in which the employers simply 
maintained the position they had taken up from the first, did not 
indicate any real receding cn the part of the trades union organisa- 
tion, I understand a further and private communication from Mr, 
Barnes to the Employers’ Federation is taken to imply that the 
Amalgamated Scciety of Engineers will not persist with the special 
restrictions which they have been seeking to enforce with regard 
to the employment of labour of machine tools. Ata meeting of 
the Manchester branch of the Engineering Employers’ Federation 
held on Tuesday, the members had before them copies of the 
correspondence that had taken place, and the very general opinion 
was expressed that the dispute was now practically atan end. I 





| 


orders this week are described as satisfactory, and home merchants | 


have placed orders to the end of the quarter. The improvement 
reported this week is in values as well asin output. Black sheets 
this afternoon were quoted £6 53. to £6 7s. 6d. for doubles, with 
£6 for singles, and £7 7s, 6d, for lattens. 

Galvanised sheet makers reported a steady improvement in their 
branch owing to better orders from the East and also West Indies, 
Australia, and the Cape, as well as home orders for rick covering 
and other uses on farms, &c., but they added that larger 
orders and better prices were needed to put the business on a 
proper footing. The lessened demand by exporters for galvanised 
roofing sheets has been in fact a chief factor in the disquietude in 
the general sheet iron trade of the district. Galvanised sheets 
were quoted to-day £9 103, to £9 15s, f.0.b. at Liverpool. 

Current rates of pig iron are rather limited, but the chief 
smelters say that they are well sold to the end of the quarter. 
Two or three firms stated on ’Change this afternoon that they 
had no more pig iron to dispose of, as stocks were practically 
exhausted, and the current production was only sufficient to meet 
old contracts, Prices of pig iron, therefore, rule strong, and are 





| Then, however, the struggle was between the Amalgamated 
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likely to so continue, as furnacemen’s wages are expected to | 


advance. Foundry pig iron of best quality realises the highest 


prices touched this year, especially cold-blast metal, for which the | 


local and general demand is increasing. Staffordshire cold-blast 
was 90s,, all mine hot air, 52s. 6d. to553.; part mine, 45s. to 47s. 6d.; 
and anchor pigs, 38s. to 39s. Northamptonshire, Derbyshire, and 
other Midland smelters also report themselves under heavy 
contracts with comparatively little pig iron to dispose of. 
Northamptonshire forge was 43s., Derbyshire and North Stafford- 
shire, 44s, 6d.; and Lincolnshire, 46s, Northamptonshire foundry 
pigs were 463, 6d. to 47s., and Derbyshire 47s. 6d. to 48s, 3d. 

The engineers and machinists are actively engaged, and have 
orders to occupy them some months, and the heavy iron-founders 
and boilermakers are fairly busy. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


_Manchester.—Throughout the engineering industries of this 
district the position continues satisfactory, activity being well 
maintained, except in some of the textile machine making trades. 
Machine tool makers are very busy, with new work still coming 
forward fraely ; boilermakers are well supplied with orders, and 
stationary engine builders and locomotive builders are similarly 
situated. In the iron trade there is a gradual recovery from the 
unsettled depressed condition of the market, brought about mainly 
by speculative operations, and a significant feature is that 
merchants are now coming forward to buy iron from makers at 
prices which must leave them considerable losses upon recent 
‘‘ bear” transactions, and it is not unlikely that one or two 
tolerable heavy “bear” accounts will prove anything but profit- 
able deals to the operators. Hematites do not yet show the same 
recovery as pig iron, and some brands are still offering in the 
market at prices which can scarcely cover the present cost of pro- 
duction, Finished iron does not as yet get back to late prices, 
which in most quarters are regarded as having previously got 
beyond their legitimate basis, 

Although business continues to be unsettled by the persistent 
speculative fluctuations in warrants, steady improvement is being 
maintained in the iron market here, and during the past week 
there has been a good deal of buying going on both in raw and 
manufactured material. The Manchester Change meeting on 
Tuesday was fairly well attended, and, notwithstanding the con- 
siderable drop in warrants, which necessarily tended to check 
transactions in some quarters, there was a satisfactory amount of 
inquiry on the market, and pig iron makers in most cases reported 
that they had booked more orders during the week than for some 
time past, and generally on the basis of their full rates. Lancashire 
makers have been selling fairly well, and are exceedingly firm at 
their list prices of 46s. 6d. for forge to 48s, 6d. for foundry, less 23; 
whilst for Derbyshire foundry, in which very low prices have 
recently been taken, the minimum quotations are about 47s. to 
48s, net cash, delivered Manchester. Perhaps the most satisfactory 
feature in the market is the much stronger tone in Lincolnshire 
iron, in both forge and foundry qualities, of which a considerable 
basiness has been put through, and merchants have had to buy 
from makers at quite 1s, to 1s. 8d. per ton over the prices they 
have recently been taking on speculative sales, Onlya fortnight back 
merchants were selling foundry Lincolnshire at 38s, 9d., in trucks ; 
this week they have paid 40s. to makers, who are now talking of 
advancing their quotations to 403. 6d. The average prices, for 
delivery Manchester district, may now be given as 45s. 6d. to 46s, 
net cash, with forge qualities remaining at 44s. In outside brands 
offering here the prices of speculative sellers have varied to some 
extent during the week with the fluctuations in warrants, but, 





taking the position all through, higher prices are‘ruling. For good- 
hamed foundry Middlesbrough some makers are asking advances of 


who are also great supporters of the bar trade, Nail rod was | may add, however, that the communication from Mr. Barnes was 


exceedingly brief, and rather vaguely worded, and might possibly 
bear two different constructions, but if the interpretation the em- 
ployers evidently place upon it is the correct one, there would 
seem to be little doubt that the Amalgamated Society of Engineers 
has practically abandoned a position which had been found to be 
untenable. 

Mr. Barnes, in bis annual report to the members, an abstract of 
which is given elsewhere in these columns, very naturally refers 
somewhat exultingly to the result of the struggle at Hull, where 
precisely the same question, with regard to the employment of 
skilled labour on an automatic milling machine, was fought out. 


Socisty of Engineers and the Iron Trades Employers’ Association, 


| whose headquarters are in Manchester, and who were not in a 


position to meet the demands of the men by anything like a 
general lock-out, but had to fight them by the much less satisfac- 
tory process of subsidising the sing!e firm that was being attacked, 
with the result that, after expending some seven or eight thousand 
ounds, the Employers’ Association had virtually to submit to 
practically the demand put forward by the trades union organisa- 
tion. Now, however, the Amalgamated Society of Engineers has 
to meet a very different employers’ organisation, and one which 
has the power to put in force, should necessity arise, a very general 
lock-out, which would at once, probably, throw some twenty thou- 
sand men on the books of the trade union society, and no dcubt it 
is this much stronger federation of the engineering trades 
employers, into which they have been driven by the aggressive 
attitude recently ‘taken up by the Amalgamated Society of 
Engineers, which has induced a mach more cautious course of 
action on the part of the trade union executive. At any rate, the 
matter will this week be definitely brought to the test, as I 
understand it is intended to restart the particular machines with 
regard to which the question of the employment of skilled labour 
has arisen, and which have been stopped during the discussion of 
the points at issue between the employers’ and the workmen’s 
organisations, 

The forty-eight hours question is, however, another serious 
matter which is just now being pushed to the front by the Amal- 
gamated Society of Engineers, and a special meeting of the 
executive of the Employers’ Federation has been held during the 
week to consider the course of action they shall follow on this 
important issue that is being raised. So far as I can gather from con- 
versation with the leading employers, they are as fully determined 
to resist the demands now being put forward by the Amalgamated 
Society of Engineers for the forty-eight hours, as they have been 
in resisting the cond:tions the Society has been seeking to impose 
with regard to the employment of ekilled labour. 

In the better qualities of round coals, suitable for domestic pur- 
poses, business has fallen off very considerably during the past 
week, with the result that most of the collieries are either now 
putting down into stcck or having to go on short time. Quoted 
list rates are unchanged, but there is an easier tone in the open 
market, competition from outside quarters rendering it difficult to 
maintain full prices, and here and there slight concessions are made 
rather than allow business to pass. Best Wigan Arley does not aver- 
age more than 103, per ton, and some qualities might be bought at 
9s. 6d.; Pemberton 4ft. and seconds Arley average about 8s. to 
8s, 6d.; and common house coals6s. 6d. to 7s. per ton. The lowerquali- 
ties of round coal continue difficult to dispose of, owing to flentiful 
supplies, and although there are moderate requirements for iron- 
making, steam and general maufacturing purposes, the demand is 
not sufficient to take away the output offering in the market ; 
prices continue very low, and for special sales of quantities common 
round coals are readily obtainable at about 5s, 9d. to 6s., with 
quotations for inland sales averaging 6s. to 6s. 3d. at the pit mouth. 
For gas coals, although very little business of any importance has 
been settled, quotations, so far as I can gather, are much the same 
as last year, averaging 63. 3d. to 6s, 6d. for common descriptions, 
and from 6s, 9d. to 7s. 3d. for the better qualities at the pit mouth. 
Although there is an active demand for engine fuel, and supplies 
are not by any means over-plentiful, colliery proprietors find it 
very difficult to get any advance upon late rates. As previously 
reported there has been a strong effort to harden up, and here and 
there upon forward contracts some slight advance has been got, 
but current prices in the open market on ordinary sales remain at 
about 3s. 3d. to 3s. 6d. for common slack ; 3s. 9d. to 4s. 3d. for 
medinm sorts, up to 4s, 6d, and 5s, for best qualities, at the pit 
mouth, 

For shipment only a slow business is reported, with steam coal 
remaining at about 7s, 6d. to 7s. 9d. delivered Mersey ports. 

Barrow.—There is a strong and active feeling in the hematite pig 
iron trade this week, and prices went up in consequence, warrants 
in the early part of the week reaching 48s, 6d. net cash sellers, but 
they have since moderated, and are now at 47s. 64d. net cash 
sellers, buyers offering a penny less. Makers still quote 50s. to 
52s. per ton net, f.o.b., for mixed Bessemer numbers, nominal. 
They are well sold forward, and likely to be busy at their present 
rate of production for some time. They have thirty-seven furnaces 
in blast, as compared with thirty-nine in the corresponding week 
of last year. Very little business is being done in forge and 
foundry qualities of metal. Stocks have been again reduced this 
week by 4005 tons. This makes the reduction since the beginning 
of the year 48,736 tons, and stocks are still held at 247,210 tons, 





Iron ore is in very steady and regular consumption. Smelters in 
the district would be glad of fuller supplies cf guod average quali- 
ties of native iron ore if that were possible. Asit is, with only 57 
furnaces in blast, large supplies of ore are obtained from Spain 
regularly. This would be necessary in any event for mixing pur- 
poses, but there would be much less foreign ore used if local 
supplies were fuller. Native ores are at 10s. to 11s. per ton net at 
mines, with best sorts at 14s., while Spanish ores are at about 
14s, 9d. per ton delivered at West Coast ports. 

There is, practically speaking, no change to note in the position 
of the steel trade of this district. Makers are still busy in every 
department, and heavy rails are in especially good demand, while 
orders are very fully held. The mills are working full time, and 
there is every reason they will continue to do so for a long time to 
come. Light rai's are not in large demand. Shipbuilding material 
is in good request, except on local account, but an improvement 
from that quarter is looked for. Other branches of the steel trade 
are busy. 

Shipbuilders and marine engineers expect to be busier, although 
as a matter of fact no new orders have been secured lately. 

Shipping returns show briskness in pig iron and depression in 
steel. The exports from West Coast ports last week were 
15,900 tons of pig iron and 8214 tons of steel, as compared with 
2510 tons of pig iron and 12,551 tons of steel in the corresponding 
week of last year, an increase of 13,390 tons of pig iron and a 
decrease of 4337 tons of steel. The aggregate shipments this 
year of pig iron total up to 178,590 tons, and of steel 176,678 tons, 
as compared with 125,075 tons of pig iron and 169,778 tons of 
steel in the corresponding period of last year, an increase of 
53,515 tons of pig iron and a decrease of 13,100 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House coal promptly responds to any change in the weather, 
Best silkstone coal is now quoted at from 83, 6d. to 93. per ton, 
secondary qualities making about 7s. 6d. per ton. Barnsley softs 
can be had at 7s. 6d. to 7s. 9d. per ton, lower grades fetching 7s. 
to 7s. 3d. per ton, all at the pits. Rather less activity is reported 
in the general run of the heavy trades. At the same time the 
leading establishments are still well engaged, and are not likely to 
lack for employment for several months. Other firms, however, 
are nct quite so favourably fixed, and would gladly welcome fresh 
orders, 

It is gratifying to note that all the branches connected with 
engineering continue to be actively employed, particularly on the 
plant required for electrical purposes. An abnormal business is 
reported in these specialities. The principal makers of engineers’ 
tools of all descriptions have rarely had so good a season as during 
the last six months. 

Ivory has advanced so greatly of late that a further increase to 
the extent of about 10 per cent. in the price of handles for ivory- 
hafted cutlery bas been made. The value of ivory has gone up 
sharply at recent auctions. Ivory which twelve months ago could 
be bought at £28 to £32 per cwt. now fetches from £28 to £40 per 
ewt. The high-water mark in the value of ivory was reached in 
1889.90, when it exceeded £60 per cwt. It would not be sur- 
prising to find that figure again reached before long. 

Her Majesty the Queen, in the course of her visit to Sheffield 
on the 2lst inst., to open the new Town Hall, went to the Cyclops 
Works of Messrs. Charles Cammell and Company, Limited, where 
an armour-plate for tbe bulkhead of H.M.S. Ocean was rolled in 
her presence. The plate, which had been in the furnace nineteen 
hours, weighed in the rough 35 tons, being subsequently rolled to 
13ft. 6in. long, 7ft. 6in. wide, and 12in. thick. The scene was 
most picturesque, and will ever be remembered by those privileged 
to witness it. This is believed to be the first time Queen Victoria 
has visited any industrial establishment with the view of seeing 
any specific process. In her letter of thanks for the loyal recep- 
tion given her, the Queen makes special mention of the interest 
she experienced in watching the process, stating that it recalled to 
her mind the difference between the ‘‘wooden walls” of her 
early years. Asa matter of fact, her Majesty was on the throne 
seventeen years before the “hearts of oak” were superseded by 
iron, these in their turn giving place to compound armour— 
i.e., steel-faced—which bas now been superseded by all -steel, 
treated according to the Harvey process. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron market now lacks the animation which had to be 
reported last week, business being dull, and in some cases prices 
are lower ; infact, warrants and No. 3 Cleveland pig iron have 
gone down more rapidly in value this week than they went up last 
week. Business is very unsettled, and people will not buy in a 
falling market. The only reason for the undesirable change has 
been the labour difficulties in the engineering and pig iron making 
industries, and more especially the latter, as a stoppage of tte 
furnaces would more quickly paralyse all trade. The cessation of 
operations would be some time in seriously affecting the general. 
iron and steel industries of the district, especially as it is said that 
engineers are further ahead with their work than the shipbuilders, 
and the latter could continue work for a considerable time, thus 
requiring iron and steel as usual. But the damping down of the 
furnaces would at once tell upon all branches using iron. and steel, 
and taking into account the small stocks that are now held it 
would not be long before the district was reduced to the same 
state as prevailed during the Durham miners’ strike of 1892. The 
district is, therefore, likely to be more injuriously affected by a 
difficulty in the pig iron making industry than by any strike in 
the engineering trade. luis however, expected that this will be 
avoided in both industries, but more especially in the engineering 
trade, as the masters have of late conceded a good deal in regard 
to trial-trip payments, lodging money, and limitation of overtime, 
while they have also given an advance of wages. Under such cir- 
cumstances it is only reasonable to expect that the men will 
for the present shelve the machine question ; that is said to be the 
view of a good many of the men themselves. 

Sales of No. 3 Cleveland G.M.B, Cleveland pig iron have this 
week been made mostly by second hands, who bave accepted 40s. 
for prompt f.o.b. deliveries. Makers hold out for more, as they 
have very little iron in stock, and their order books are well filled, 
besides which there is the fear of a strike of blast furnacemen, 
which must necessarily tend to advance the prices. All the lower 
qualities of Cleveland pig iron are also at 40s., and the supply con- 
tinues inadequate ; indeed, that is the case with all kinds of pig 
iron now. Mixed numbers of East Coast hematite pig are being 
sold at 49s. 8d., and local hematite warrants are ls. 4d. dearer than 
West Coast warrants, whereas they have usually been 2s. per tcn 
cheaper. One result of this is that Cleveland’s trade with Sheffiele, 
which has been the best outside market for its hematite iron, is 
being considerably curtailed, and extra business is going into the 
hands of West Coast producers. The pig iron traffic between 
Tees-side and Sheffield has been much reduced, and one important 
firm, which has for years sent a considerable proportion of its make, 
now forwards very l'ttle. But locally more of it is being con- 
sumed, and shipments are also greatly increased, so that the stock 
does not accumulate, there being thus only a change in the 
direction in which the iron is sent. The cost of manufacturing 
hematite pig iron is being advanced, as Rubio ore is dearer, having 
been raised 3d. this week, viz., to 14s. 3d., delivered on the Tees, 
or 6d. advance during the present month, this being on account 
of the rise in freights. Furthermore, coke has been advanced in 
value by 3d. per ton, owing to the large export demands. 

The blast furnacemen in the North of England have renewed 





their agitation for an eight hours day, and their threatening to 
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strike has done much to unsettle the market. They have this 
week put in another claim which they want to have conceded in 
the event of the employers failing to adopt the eight hours day, 
viz., the abolition of Sunday work at the furnaces. On Monday 
the representatives of the men’s Association had a conference with 
the ironmasters at Middlesbrough, and after a lengthy discussion 
the masters practically intimated that they could not see their 
way to concede either demani. Their decision was as follows:— 
‘*The ironmasters having heard the men’s application for either 
an eight hours day or a cessation cf Sunday work, regret that the 
men have not addressed themselves to answering the considered 
reply given to the deputation on January 28th, 1895. The iron- 
masters are unable to see that any reason has been adduced to 
show that the trade could safely adopt the change, which must 
necessarily impose a heavy burden on an industry whose condition 
is already sufficiently critical. Under these circumstances they 
think that until the men are prepared to reply to the arguments 
reviously adduced the discussion cannot with advantage be pro- 
onged. As regards the question of ceasing work on Sunday, 
the matter was most carefully considered some years ago, and 
the conclusion then come to, based on the cases of some works 
on actual experience, was that it was quite impracticable. 
All the recent changes in furnace practice have made it 
more imperative that work should be continuous.” Oa 
January 28th, 1895, the men were asked to show how the 
eight hours day could be adopted without largely increasing 
the cost of production. Ina districts where it had been adopted 
the result had been tha reverse of beneficial to the trade. The 
men were asked how foreign competition was to be met, and to 
state how the scheme had worked at furnaces in the North of 
England, where it had been adopted. It appeared that the eight 
hours day would be more costly in Cleveland than in Cumberland, 
as men in the latter district were excluded whom it was proposed 
to include in Cleveland. To these points the men have never 
given any rep'y. The Sunday question has not been raised fora 
quarter of a century, and it is thought that the men now are not 
serious in making the demand. Years ago it was shown that if 
the furnaces had to be stopped on the Sunday the loss would be 
enormous, for saleable iron could only be turned out on two or 
three days in the week. The men are much more likely to get 
the eight hours day than the abolition of Sunday work. 

Ia some branches of the finished iron and steel industries it is 
somewhat difficult to secure further orders, and concessions have 
to be made from the prices which have recently prevailed, but as a 
rule manufacturers are supplied with contracts enough to keep 
their mills fully occupied for some time to come. Barmakers are 
very well situated, and are firm at £5 5s , less 2} f.0.t. for common 
iron bars, but platemakers are in some cases taking half-a-crown 
less than the prices generally quoted, which are £5 23, 5d. for 
steel ship-plates and £5 for iron ship-plates, both less 24 per cent. 
f.o.t. Heavy steel rails are steady at £4123. 6d. net at works, 

Mr. Waterhouse’s statistics for March-April showing the produc- 
tion and realised prices of manufactured iron in the North of 
England are not as satisfactory as were looked for. 

Rails increased in value as compared with the previous returns, 
1s. 11°38d., and angles 8s. 6d, but as the quantities made were 
comparatively small they have not counteracted the fall of 10 87d. 
in plates, and 83d. in bars, which together form about 86 per 
cent. of the production. The output of angles has also declined, 
whereas that of plates has increased 1100 tons, and that of bars 
871 tons. This year’s prices, so far, have been the best of any 
realised since the middle of 1892, and as compared with the 
minimum reached in June, 1895, there have been advances of 
10s. 7d. in rails, 6s. 2d. in plates, 6s. 6d. in bars. 5s. 11d. in angles, 
and 7s. in the aggregate, the total average being £4 14s, ld. for 
May-June, 1895. 

The coal trade is, on the whole, quiet, business having slackened, 
especially in steam coal. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A SATISFACTORY condition of things continues in the steam coal 
trade, and as the demand is very large, and rather in excess of 
supply, there is a tendency in price to improve figures. Generally 
lls. has been an ordinary figure for best at Cardiff, but on several 
days of late the quotation was 1ls. 34. Last week the total coal 
shipments at Cardiff exceeded 350,000 tons. Newport foreign 
total was close upon 67,000 tons, and coastwise 15,732, and Swansea 
shipment 33,096 tons. In several of the priacipal colliery districts 
a good deal of animation remains. In the Rhymney Valley a 
vigorous coal output is going on, though the warm weather has 
told on house qualities. Railway and dock enterprise point to this 
and adjoining districts, and increased outputs are certain. The 
Tredegar Iron Company are going to sink two new pits near the 
Tredegar Powell Duffryn Colliery. 

The Powell Duffryn are also sinking at Bargold. For Mon- 
mouthshire coals there is an improved inquiry. Last week Ebbw 
Vale concluded a contract with the Dublin and Wicklow Railway 
for 35,000 tons of Monmouthshire steam coal. The price is stated 
to be 13s. c.i.f, Several other good coal contracts have been made 
witbin the last few days; the principal is with the Cunard line, 
for 180,000 tons of Cardiff steam coal. This has been divided 
between Lewis, Merthyr ; Crawshay Brothers; and the Tredegar 
Company. The price ranges from 9s. 64. to 103. f o.b. 

Monmouthshire sami-bituminous coals are scarce. 

In the Neath colliery district there was an alarming accident on 
Tuesday. A fire broke out in the engine-room at No. 1 Bryncock 
pit, belonging to the Main Colliery Company. It is supposed to 
have originated from sparks from the brake igniting some ‘‘waste” 
and the wooden framework, and in a few minutes the flames spread 
to such an extent as to affect the shaft ; the wire ropes snapped, 
and a full tram of coal and an empty one were thrown to the 
bottom of the upeast, which is 435 yards in depth. Fortunately 
the men were warned in time, and all made their exit by No. 2 
and Herbert pit. The winding engine was wrecked, house gutted, 
and damage estimated at £2000. For a time coal winding is 
stopped, though a new engine by Harvey and Co., of Hayle, is 
already being placed. 

Daring the last fortnight many of the prominent railway and 
colliery officials have been in town. The Bute Docks new railway 
Bill has passed the House of Lords Committee, with some curtail- 
ment, Running powers on the Taff and the diversion of the Taff 
River are amongst these. All interest will now be centred upon 
the fate of the Bill before the House of Commons Committee. 

Swansea, I regret to note, has lost its triple scheme, which this 
week was declared ‘‘not proven.” The Swansea Cliff Railway is 
reported well in hand. 

In patent fuel both Cardiff and Swansea are very busy. Last 
week Swansea exported 10,685 tons, France, Italy, Algeria, and 
Brazil being the best customers. Price 10s. to 10s. 3d.; Cardiff, 
10s, to 103. 6d. Amongst the week’s consignments of patent fuel 
from Cardiff was one of 2500 tons to Vera Cruz. Coal shipments 
this week have been again heavy, though the average tonnage 
from Cardiff bas only been from 1000 to 2000 tons. To Zanzibar 
on Monday a steamer was despatched with 6000 tons. 

Mid-week, Cardiff, quotations have been as follows :— Best 
steam, 10s. 9d. to lls. 3d.; best seconds, 10s, 3d. to 10s. 6d.; 
seconds, 9s. 6d. to 93. 9d.; dry, 93. to 9s. 6d.; best Monmouth- 
shire, 93. 3d. to 9s. 6d.; seconds, 8s, 9d. to 9s. 14d.; special small, 
6s. to 6s, 3d.; best, 53, 9d.; seconds, 5s. 3d. to 5s. 6d.; inferior 
from 5s, House coal, drooping in demand and price: Best, from 
10s.; No. 3 Rhondda, 1ls. to 11s. 3d.; brush, 9s. 6d. to 9s. 9d.; 
small, 8s. to 8s. 3d.; No. 2 Rhondda, 8s, to 8s, 3d.; through, 
6s. 6d. to 6s. 9d.; small, 5s. 3d. to 5s. 6d. 

Swansea prices :—Best anthracite, 11s. to 11s, 6d.; seconds, 9s. to 
10s.; ordinary large, 8s. to 8s, 6d.; rubbly culm, 4s, 3d. to 4s. 6d. 
Steam coals, 9s. to 10s.; seconds, &, 6d. to 9s, 3d.; bunkers 


according to quality, 7s. 9d. to 8s. small, 4s. 61. to5s. 3d. House 
coal :—No. 3 Rhondda, 9s. 64. to 103. 6d.; through, 8s. 6d. to 9s.; 
smali, 7s. to 7s. 6d. No. 2 Rhondda, 8s. 6d. to 93.; through, 6s. 
to 7s.; small, 5s. to 5s. 9d. The associated industries are in brisk 
condition. Coke continues to rule firm'y, 14s. 6d. to22s., according 
to quality, Cardiff. Pitwood market is rather weaker owing to 
heavy stocks on wharves. French fir, 15s. to 153, 3d. There has 
been no falling off in the arrival of foreign ore. Last week over 
25,000 tons came to hand, and the chief ironworks were busily 
employed in receiving consignments. In some places the leading 
aim is to economise labour and run direct from the dock railway 
to the furnace, Swansea prices indicate an improvement, Tafna 
14s., Rubio 15s. Demand for Almeria is strengthening. 

In the iron and steel trades a fair amount of work is in hand, and 
tolerably evenly placed as regards rails, sleepers, merchant bars, 
plates, and small goods. With regard to tin-plate bars there is a 
marked falling off in several works. 

Mid-week on Swans3a Exchange it was reported that pig iron 
warrants have receded a little, and all brands suffered more or less. 
G'asgow warrants were at 44s. 7d. to 44s 94d.; Middlesbrough, 
39s. 8d. for No. 3 prompt; hematite, 492. Other quo‘ations 
were as follows :—Welsh bars, £5 17s. 6d. to £6; steel rails, heavy, 
£4 10s. to £4 122. 6d.; light, £5 5s. to £5 103; sheet iron, £6 5s. 
to £6 10s. f.o.b.; steel sheets, £6103. to £6 12s. 6d.; Bessemer 
bars, £4 5s.; Siemens, £4 2s. 61. to £4 53.; tin-plates, makers 
quotations, Bessemer steel coke, 9s. 74d ; Siemens, 93. 9d.; ternes, 
28 by 20, 18s. 64., 192, to 19s. 6d.; best charcoal, 12s, to 12s. 6d.; 
block tin, £61 5s. to £61 7s. 6d.; lead, English, £12 to £12 2s, 61.; 
Spanish, £11 17s. 6d. to £11 18s. Copper has receded about 10s. 
during the week ; lead, it will be seen, is slightly easier. 

The tin-plate trade last week was fairly good, though the quan- 
tity received from works was slightly in excess of shipments, 
resulting in an increase in stock. The finishing departments are 
not busy, and the chief turn out is black plate; only a small 
demand for terne and charcoal. Last waek, in the Swansea Valley, 
seven mills were at work at the Daffryn, one being out for repair. 
Morriston, Midland, and Upper Forest busy ; Foxhole s!ack ; two 
mills and nearly all tinning setsidle. B2aufort busy, also Pontar- 
dawe. Ystalyfera Old Works, Gwrnos, and Ynyscedwin; Clydach 
and Park tin works well occupied. Work is increasing rapidly at | 
Cwmfelin. At Briton Ferry the mills and finishing departments at | 
the various works were all busy last week. During the week 1300 
tons of plates were shipped from Swansea to China. Thisis the first 
large consignment, and it is confidently hoped that shipments 
to the East, and other quarters, will soon make up for the falling 
off in United States business. On ’Change the outlook was 
regarded as much mere favourable, and it was the subject of 
remark tbat the relation with China pointed to a very likely ex- 
pansion of trade with that country, some important concessions | 
having recently been granted in the interest of British trade in 
opeaing up copper mining and the use of steam carriers on 
navigable rivers in the northern parts of the empire. 

The notices to terminate existing arrangements at the steel-bar 
mill of the Duffryn mature on Saturday. It is believed that the 
negotiations going on will result in an amicable ending of the 
dispute. 

There was a movement initiated on Sunday evening at Newport 
(Mon.) by the branch of the Amalgamated Society of Railway 
Servants with special reference to the case of an engineman, a 
member of the Enginemen and Firemen’s Association, The meet- 
ing agreed to support the action of the society. 











NOTES FROM SCOTLAND. 
(from our own Correspondent.) 

THERE has been a sharp reaction in the Glasgow pig iron market. 
Towards the end of last week prices showed a very marked advance, 
as a result of the prospect of a settlement of affairs in the East. 
Consumers were purchasing very freely, and altogether the market 
was very strong. Early this week, however, the market went 
extremely flat on the news that the employers and workmen in 
the engineering trade were again at variance with reference to the 
question of machine labour. From the failure to arrange this | 
matter, it was inferred that a serious dispute might ensue, and | 
there is nothing about which the iron market is so sensitive as the 
relations that exist between the engineers and their employés. 
Business was done in Scotch warrants from 45s. 104d. down to 
44s, 64d. cash, and 46s, to 44s, 84d. one month. In Cieveland iron 
transactions occurred from 40s, 6d. to 39s. 8d. cash, and 40s, 9d. 
to 393. 9d. one month. Cumberland hematite sold from 48s, 7d. 
to 47s. 6d. cash, and 48s, 1ld. to 47s. 8d. one month, For 
Middlesbrough hematite there has been comparatively little 
inquiry for immediate delivery. A small lot of warrants of this 
iron was done at 49. cash, and sales took place for delivery in one 
month at 50s. and 493. 3d. per ton. The aspect of the market is 
unsettled, the prospect being that frequent and large fluctuations 
may take place. Tho ‘‘bears,” who are credited with steady | 
buying last week, are reported to have been ready sellers in the 
past few days, and the future course of the market is likely to 
bs much influenced by the course of events in the engineerinz 
trade. 

The makers of Scotch hematite pigs raised their prices 1s, per 
ton list week, and the quotation delivered at the steel works is 52s, 

Keeping speculative influences out of account, the position of the 
pig iron industry is quite satisfactory, mainly on account of the 
great decrease in stocks. In the three districts from which supplies 
are drawn by the manufacturers, Scotland, Cleveland, Cumberland, 
the stock were reduced in the course of the past week no less 
than 18,000 tons. At the same time forge and foundry iron has 
been hardening in prices, and the consumption is on an extensive 
scale, 

The prices of Scotch makers pig iron are as follows:—Govan and 
Monkland, No. 1 f.o.b, at Glasgow 463. 6d., to Nos. 3, 463.; 
Carnbroe and Wishaw, Nos. 1, 463. 9d.; Nos. 3, 463, 3d.; 
Clyde, No. 1, 50s, 64.; No. 3, 47s, 6d.; Gartsherrie, No. 1, 5ls.; 
No. 8, 47s. 9d.; Calder and Summerlee, Nos. 1, 51s.; Nos. 3, 
47s. 9d.; Coltness, No. 1, 51s. 9d.; No, 3, 483.; Glengarnock, at 
Ardrossan, No. 1, 503; No. 3, 45s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 47s.; No. 3, 453.; Dalmellington, at Ayr, No. 1, 
46s. 9d.; No. 3, 44s, 9d.; Shotts, at Leith, No. 1, 51s. 6d.; No. 3, 
49s, 6d.; Carron, at Grangemouth, No. 1, 51s. 6d.; No. 3, 48s, 6d. 
per ton. 

A steady business is being done in iron and steel manufac- 
tured goods, the prices of which show little variation. Some 
attention has been directed in the past few days to rumours 
with reference to competition by American firms in the tube 
trade with British makers. Capital was sought to be made out 
of these reports on behalf of the ‘‘bears,” an effort being par- 
ticularly made to depress the shares of the principal Scottish 
tube-making companies. The statements made with that object 
were in some important respects inaccurate, and as regarded 
the strength of American competition appear to have been 
considerably exaggerated. The fact is that as a rule business is 
given to those who can supply the best bargain, and our makers 
are prepared to abide by the application of this test, which is 
after all the only rational method of arranging contracts, 

The coal trade is fairly active. 











NOTES FROM GERMANY, 
(From our own Correspondent.) 


THE position of the continental iron market has not altered since 
former letters, and is, generally, a trifle dull, consumers and 
merchants being rather indifferent with regard to new purchasers. 
In order to obtain some rather heavy contracts makers have had 
to agree to slight reductions in a few instances, 








There is a pretty steady sort of business done on the Silesian pig 


men losing time through drink. ¥ 
ceive the magnitude of this demoralising evil, or the vexation, 
loss, and annoyance caused thereby. 
numerous complaints we receive from employers appealing to us to 
do something in stopping loss of time by men being off work 
drinking. So general and widespread is the disease becoming that 


suading them to look to their homes and families. 
of time brought about by excess in drink will bring down upon 


iron market, and the condition of the malleable iron trade js 
reported to have shown increasing animation upon the week 
Prices are firm all round, " 

Tbe Austro-Hungarian iron industry does not present any novel 
feature, all departments being quietly, though pretty regularly 
occupied. Structural iron continues brisk of sale. There have 
been several fresh orders booked in the machine and engineering 
branch, but they are complained of as being insufficient to secure 
anything like active employment. List quotations free Vienna 
are as follows: White forge pig, 45°50 to 47 fl.: grey ditto, 48 ¢4 
51 fl ; mixed lots, 45°50 to 47 ti.; Bessemer, 48 to 51 f1.; ingots 
Bessemer, Corinthian, and Styrian, 76 to 80 fl.; good merchant 
bars, 11750 to 122-50 fl.; boiler plates, 180 fl ; tank plates, 135 q . 
steel plates, 142 50 to 165 fi.; girders, 111 to 125 fl.; galvanised 
sheets, 210 to 265 fl ; all per ton. Tin sheets are quoted 26 fi, per 
box. 

The iron business in Bulgaria has been pretty lively during the 
past few weeks, and the German iron industry bas bad the chief 
benefit of it, exporting 600 q. merchant iron, 770 q. iron plates, 
103 q. zine plates, and 45 q. copper to Bulgaria during April of 
present year. From Austr’a-Hungary 416 q. merchant iron were 
sent, 115 a. hardware, 215 q. plant for soap and candle manu. 
factories, 50 q. agricultural machines, &4 q. iron bedsteads, and 
88 q. iron safes, England sent 103 q. tin sheets. 

The iron and steel trades in France are satisfactorily engaged 
and prospects for the future are good in most branches. There 
have been no changes noticeable in quotations lately, and they 
may, on the whole, be considered as remunerative. 
= So far as inland business is concerned, there has heen a lively 
trade done onthe Belgian iron market ; exports, on the other hand, 
have been a trifle limited just recently, and quotations are, perhaps, 
less stiff than last month. Current list rates for raw and for 
finished iron are: Luxemberg foundry pig, 63f.; common forge 
pig, 63 to 65f.; good merchant bars, f.o.b, Antwerp, No, 2, 132°50 
to 135f.; No. 3, 137-50f.; the same free Belgian stations No, 2, 
140f.; No. 8, 145f.; girders, f.o.b. Antwerp, 13250 to 135f.; the 
same free Belgian stations, 137 t> 140f.; iron plates for export, No, 
2, 145f., in some instances 147°50f.; No. 3, 155 to 157 50f ; sheets, 
free Balgian station, 170 to 175f.; steel plates, 155 to 157f. steel 


| rails, 110 to 120f. p.t. 


On the whole, favourable accounts are given of the Belgian coal 
market, the animated business of the past weeks having been 
maintained for all sorts of engine fuel. Even in house coal com- 
paratively good sales have been effected; quotations are: 
13 to 16f. p.t. for common sorts of house coal, while best sorts 
fetch 17 to 18f. p.t. 

The best that can be said of the Rhenish-Westphalian iron 
industry is that most departments continue regularly engaged. 
Though the number of orders received upon the week shows rather 
an increase, the most sarguine even cannot but feel disappointed 
at the comparative dulness that continues to prevail in most 
branches of the iron trade, and which is particularly marked in the 
export business, Prices are, fortunately, very firm, and there is 
no fear of a change in a downward direction. Concerning the 
different departments of the iron and steel trades, there is 
undeniably the most active business transacted in the finished 
iron branch, especially in girders and structural iron, while the 
various sorts of pig iron are in steady but comparatively quiet 
request. 

The rail business continues very active, and there is an extremely 
good demand experienced for plates, but sheets remain flat. 
During the month of April of present year output of pig iron in 
Germany, including Luxemburg, was 560,343 t., of which 140,823 t. 
were forge pig and spiegeleisen, 44,992 t. Bessemer, 285,541 t. 
basic, and 88,987 t. foundry pig. Output in March, 1897, amounted 
to 575,233 t., in April, 1896, it was 523,001 t. From January Ist 
to April 30th, 1897, 2,219,899 t. were produced, against 2,036,482 t, 
for the same period the year before. a 

Returns now to hand show output of pit coal, during the first 
quarter of the present year, to have been, for the five mining dis- 
tricts, Breslau, Halle, Klausthal, Dortmund, and Bonn, as follows: 
Pits worked: 278, against 1896 + 9; output: 20,568,586 t. 
(+ 1,045,382 t.) ; consumption : 19,913,716 t. (+ 16,517 t.). Pro- 
duction in brown coal during the same period was, for the four 
districts, Breslau, Halle, Klausthal, and Bonn, 5,663,786 t. 
(+ 303,827 t.); consumption amounted to 4,464,505 t. (+337,104t.), 
while the number of men employed was 31,501 (+ 283 t.). 

There were 3,124,180 t. coal and coke sent by rail from the 
Ruhr district in April of present year, against 2,885,820 t. during 
the corresponding month in 1896 ; from the Saar district 480,710 t. 
were sent, against 467,200 t.; from Silesia 1,020,300 t., against 


| 1,080,870 t.; together 4,625,180 t., against 4,433,890 t. for the 
same month in previous year, 








THE New Brooktyn Timper Dry Dock, on May 8th, com- 


menced to leak seriously on the east slope, on a line 4ft,+ to 18ft. 
above the floor, and the leak has since developed on the west side 
on the same line, 
at the time, and the opinions of the officials differ as to the cause 


The battleship Massachusetts was in the dock 


of the leakage. The sea wall to the east of the dock is still 


incomplete, showing a gap of 190ft., and it is ee’ that water 
may enter from that direction, 3 


The Examining Board of the Navy 
Dapart ment attributes the leakage to the old filled-in adjacent dock, 
and regards the leak as being more serious than at first supposed. 


DRUNKENNESS AMONG BOILERMAKERS,— The Clyde District 


Committee and the East Coast District Committee of the United 


Society of Boilermakers and Iron Shipbuilders, in the last monthly 
report of the society, say :—‘* We are compelled again to refer to 
It is nearly impossible to con- 


It is almost incredible the 


we will have to take strong and stringent measures to stamp the 


evil out, This pernicious habit entails misery and degradation 


upon members and their still more unfortunate families. Employers 


are exposed to the loss of temper and money by delay of work, 
non-fulfilment of contracts, and penalties incurred for late delivery 


of vessels, A large majority of our members are good, steady 
men, and we ask them to assist us to reform the unsteady by per- 
In future loss 


the delinquents the severest punishment we can inflict. If men 
are idle 7 wane trade necessities, sickness, or other good valid 
reasons, let them report themselves to their respective foremen, 
and they will not be classed amongst the unfortunate victims of 
drink, who injure their employers by losing time.” The Executive 
Council also indulge in some plain speaking. The number of 


members at the end of the quarter, it is stated, was 41,02/. 


“The saving effected during the past quarter amounts to 
£3291 33, 14d., which brings the total funds of the society to 
£178,907 10s. 5d. We cannot say that the financial result for the 
quarter quite reaches our expectations, No doubt the weather 
has been somewhat unfavourable for out-door work, but taking 
this into account, also the other fact that work has been good, we 
have paid more than we ought to have done for unemployed 
benefit. Unfortunately, we have many members who are not s# 
much in love with work that they will seek for it. If the work 
comes to them, or some officer or member informs them where they 
can get a job, and they are compelled to take it, then, and only 
then, is the society relieved of the class of men referred to. At 
the present time there is work for every able-bodied man who will 
seek it, and those who will not ought to be struck off the society’s 
books, ‘The branch officers and district delegates ought to see to 


this, so“as to lessen the society’s expenditure during such times as 
the present,” 
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LAUNCHES AND TRIAL TRIPS. 


On the 11th inst. there was launched from the 
Walker shipyard of Messrs, Sir W. G. Armstrong, 
+qorth, and Co., Limited, the first-class 

Whitworth, Phas : 

cruiser Takasago, which is being built to the 
rder of the Japanese Government. The Taka- 

- is of the same type of vessel as the renowned 
Yoshino, which shone so conspicuously in the 
late war between the Japanese and the Chinese. 
Her length is 360ft.; breadth, 46ft. 6in.; mean 
draught, 17ft.; displacement, 4160 tons. Her 
armament will consist of two 8'n, quick-firing 
ns, ten 47in, quick-firing guns, twelve 
{2-pounder quick-firing guns, six 24-pounder 
quick-firing guns, and five torpedo tubes. The 
Takasago has a protective deck extending over 
the whole length of the ship, 1f'n. to 44in. in 
thickness, and the conning tower 1s of steel, and 
js 3in. thick. ; 

Oa Monday last the s.s. Eveline, a finestee!-screw 
steamer, built by Messrs. Wm. Gray and Co, L‘d.. 
to the order of Messrs, Thos. Ball and Co, of 
Noweastle, left the port for her trial trip. Se 
takes Lloyd’s highest class, and is of the following 
dimensions: Length over all, 324't.; breadth, 
44‘t.; and depth, 23/t, 3in. Hor engines are of 
the triple-expansion type, a by the Central 
Marine Eagine Works, of William Gray and ©>., 
and have cylinders 23in., 364in., and 62in. diameter 
by 39ia. stroke, and two large steel boilers supply 
the steam at a working pressure of 160 1b. per 
square inch. A complete outfit for a first-class 
cargo vessel is carried. There were present 
Captain Danby and Mr. Crammond on behalf of 
the owners; Captain Murrell, representing the 
builders of the ship; and Mr, T. Madd those of 
the engines. The trial was in every way satis- 
factory, and on its conclusion the vessel at once 
proceeded on her voyage to Quebec to load. 

Oa Saturday last the ss, Arlington had her 
trial trip. The Arlington is a handsome steamer 
built by Messrs. Gray and Co. for the Deddington 
Steamship Co., Lid., of Hall (Messrs. H Samman 
and Co., managers). Her principal dimensions 
are: Length over all, 336[t.: breadth, 47ft.; and 
depth, 24ft. 10in. She is built to Lloyd’s highest 
class. Her engines are of the triple-expansion 
type, having cylinders 24in., 38in., and 64in. in 
diameter, with a piston stroke of 42in., and have 
been supplied by the Central Marine Engine 
Works. The boilers are of steel, of ample size, 
and work at a pressure of 170 lb. per square inch. 
The trial was witnessed by Mr. W. A. Sage 
under whose superintendence the vessel and her 
machinery have been constructed; Captain 
Murrell, on behalf of the sbipbuilders ; and Mr. 
James Lindsay, on behalf of the engine builders. 
The results of the trial in this case were equally 
satisfactory, and the vessel was able on its 
conclusion to set her course for her outward 
passage to Montreal, where she is to receive her 
first cargo. 

The s.s. Ovidia was launched on the 18th 
May, by Messrs. Joseph L, Thompson and Sons, 
Limited, of the North Sands Shipbuilding Yard, 
Sunderland, and is built to the order of Mr. O. 
W. Nordin, of Paris. Her principal dimensions 
are:— Length between perpendiculars, 325ft. ; 
beam extreme, 48ft.; depth moulded, 24ft. 2in. 
She is built to Lloyd’s highest class, and is de- 
signed to have a dead weight carrying capacity of 
about 5000 tons, on a light draught of water, and 
has been specially constructed for the timber 
trade, She is built on the single-deck principle, 
having only one continuous deck right fore and 

aft, with a poop aft, bridge amidships, and top- 
gallant forecastle forward. Water ballast is 
carried in the cellular double bottom, and in the 
after peak. She is fitted with five transverse 
water-tight bulkheads, and iron longitudinal bulk- 
heads. The accommodation for captain, saloon, 
spare berths, &c., is in a house on the forward 
end of the bridgs. Above this is placed a teak 
charthouse, and over this is fitted a flying bridge. 
The accommodation for the engineers, &:., is 
fitted on the after end of the bridge. Above 
this accommodation berths are fitted for the 
officers. In the after end of the bridge is placed 
the steam-steering gear, connected with con- 
trolling gear on the forward end of the bridge; 
also house for electric light engine and dynamo, 
store rooms, &c. A powerfal screw-steering gear 
is fitted in the poop. The crew, firemen, and 
petty officers are berthed in the topgallant fore- 
castle, The deck machinery consists of seven 
large steam winches, and the cargo is worked by 
double derricks at each hatch. A patent steam 
windlass is fitted on the forecastle head for the 
working of the stockless anchors. The vessel is 
rigged as a two-masted fore-and-aft schooner, the 
masts having special gaffs fitted, arranged for 
working the cargo, in addition to the usual 
derricks. The vessel is specially strengthened at 
the fore-and-aft ends for the resisting of ice, &c. 
Four boats are fitted on the bridge amidships. 
An electric light installation is fitted by the Sun- 
derland Forge and Engineering Company, Ltd. 
The saloon accommodation is fitted up in a high- 
class manner, and great care has been bestowed 
on the whole of the accommodation and sanitary 
arrangements, Special attention has been paid 
to the facilities for the rapid handling of cargoes. 
The vessel has been built under the superintend- 
ence of Mr. Joan Drakenberg, of Stockholm, 
and Mr, James Thompson, of Sunderland. The 
vessel will be fitted with engines of the triple- 
expansion type, built by Messrs, John Dickinson 
and Sons, Limited, Sunderland, the sizes of the 
cylinders being 24in., 38in., 64in., by 38in. stroke, 
supplied with steam by two large multitubuler 
boilers, working at 160 lb. pressure. The vessel 
was named by Miss Frida Nordin, of Paris, sister 
of the owner, and was launched by hydraulic 
power by Miss Ossbahr, of Hernosand, Sweden. 
There were also present at the launch, Mr. 0. W. 
Nordin, owner ; Captain Victor Nordin, who will 
take command ; Mr. Jean Drakenberg, Mr. J. H. 
Charlton, and Mr. James Thompson, of the firm 
of Charlton and Thompson; Mrs. J. H. Charlton, 
Miss Charlton, Miss Eyres, Mrs. James Thompson, 
Mrs. Robert Thompson, Miss Ferguson (New- 
castle), Miss Andrew, Miss Hutchison (Saltburn), 
Miss Darling, Mr. James Dickinson, Mr, E. 
Charlton (Paris), Mr. E. Charlton (Hartlepool), 
and the members of the builders’ firm. After 
the launch, which was most successful, the com- 
pany adjourned to the firm’s luncheon room, 
where the usual toasts were duly honoured, 


THE NEWPORT HARBOUR COM- 
MISSIONERS’ WEEKLY TRADE 
REPORT. 


Goop attendance on ’Change. We have to 
report a pressing demand for steam coal, with 
large shipments and firmer prices. The house 
coal trade keeps very steady, with prices 
unchanged. Tin-plates without improvement. 
The iron, steel, and galvanising works are well 
employed. 

Coal: Bast steam, 93. 3d. to 93. 6d.; seconds, 
93; house coal, best, 103. 61; dock screenings, 
63.; colliery small, 5s, 61. to 53. 9d.; em'ths’ coal, 
63, 6d.; patent fuel, 103s. Pig iron: Szotch 
warrants, 443. 10d ; hematite warrants, 473. 91. 
f.o.b. Camberland ; Middlesbroagh, No, 3, 393. 81. 
prompt ; Middlesbrough hematite, 493. 3d. Iron 
ore: Rubio, 133, 91. to 143; Tafna, 133. 61. 
S‘eel: Ruils, heavy sections, £4 123, 6d ; light 
ditto, £5 f.o.b.; Bessemor steel tin-plate bars, 
£4 53 ; Siemens steel tin-plate bars, £4 7s. 6d., 
all delivered in the district, cash. Tin-plates: 
Bessemer steel, coke, 93. 9d.; S’emens, coke 
finish, 103. Pitwood: 153, 94. to 16s. London 
Exchange Telegram: Copper, £48 153.; Straits 
tin, £61 63. 31. Freights firmer. 





AMERICAN NOTES. 
(From our own Oorrespondent.) 
Negw York, May 19th. 

THE iron trade is ia worse shape than a week 
ago, if that were possible. A new record of low 
prices has been established. This has served to 
weaken demand rather than strengthenit. After 
much ta'k of restriction of pig iron, the month’s 
record shows practically no reduction. Prices 
have been shaded to the extent of recent freight 
reductions, but consumers only partially cover 
their summer requirements. Alabama companies 
make strong and encouraging reports, but are not 
sellirg all the iron they want to. There is no 
prospect of better prices while there is such a 
gap between production and demand. There is 
a growing disposition to countermand spring 
orders, bacause of lower prices. The general 
hesitan-y of buyers of billets brought another 
cut on Monday by wire, but business is held back. 
The finishing mills in the P.ttsburgh district are 
better engaged than elsewhere. In farther 
western markets there is a moderate movament 
of pipes, tubes, rods, nails, and track supplies, 
as well as merchant steel. The conviction seems 
to ba general that as scon as all doubts are 
removed as to the intention of C.ngress on the 
Tariff Bill that much business will be done by 
the larger buyers, especially of plates and shapes, 
which will reach, of course, on billets and B2s3semer. 
There is an evident improvement in the entire 
industrial situation in the right direction, but the 
effect of it is lessened by reason of changes in 
freight rates, and general uncertainty. The Dan 
Commerc‘al Agency assures us that the actual 
sales by leading houses in each line of business 
for the month of April averaged about 10 per 
cent. less than 1892, our banner year. Crop 
reports from the West are mainly favourable. 
There is a stronger disposition manifested in 
stock circles to invest in good securities. The 
depression is more acute because of the expansion 
of productive capacity, which is continued despite 
all warnings to the contrary. 








An EXHIBITION OF FIREPROOF MATERIALS 
made from asbestos is to be opened in the Large 
Hall of the Society of Architects, St. James’s Hall 
Piccadilly, at one o’clock on Monday next, the 
3lst instant. This exhibition, suggested by the 
recentdeplorable event at Paris, has been organ- 
ised by the United Asbestos Company, Limited, 
in order to demonstrate means of assisting in the 
prevention of loss of life by the use of non-in- 
flammable decorations in our homes and public 
buildings. 

THE GrowTH OF NEW YorK.—A New York 
contemporary has prepared an interestinz article 
on Greater New York, from which it appears 
that the new city has a population of 3,312 000, 
making it in point of population second only to 
London, The property valuation is 4,559,600,000 
dols., and the bonded indebtedness 205,559,317 
dols. The area covered is about 360 square miles, 
being about 32 miles long and 18 miles wide in 
its extreme measurements. Jn this area, which 
has a water front of nearly 500 miles, are nearly 
1000 miles of railways and 2800 miles of streets 
and roadways, about 60 per cent. of which are 
paved. 

TRADE AND BUSINESS ANNOUNCEMENTS.—At 
the monthly meeting of the directors of Ruston, 
Proctor and Co., Limited, held 19th inst., Mr. 
August Bornemann, the general manager, was 
appointed managing director of the company, 
which position was formerly held by the late Mr. 
John Kent.—We hear that the Japanese Govern- 
ment have entered into a contract with Messrs. 
Yarrow and Co., Limited, of Poplar, for the con- 
struction of four torpedo boat destroyers of 31 
knots.—The full details of the new Canadian 
Tariff, under which all British goods, excepting 
liquor, tobacco, and sugar, are admitted to the 
Dominion at a lower rate of duty, has been pub- 
lished in full in the Canadian Hardware and 
Metal Merchant. Until June 30th, 1898, British 
goods have an advantage of 124 per cent., after 
that of 25 per cent. The Canadian Hardware and 
Metal Merehant publishes an alphabetical list of 
the old and new tariff in parallel cclumns, which 
enables anyone interested to see at a glance the 
rate of duty now charged. Mr. John Bayne 
MacLean, the managing editor of the Hardware and 
Metal Merchant, willarrive from Canada this week, 
and will be glad to send a copy of the issue con- 
taining the tariff to any one desiring it. He may 
be addressed care of the Canadian Government 
offices, 17, Victoria-street, Westminster.— Messrs. 
J. Beardshaw and Son, Limited, of the Baltic 
Steel Works, Sheffield, have now opened a show- 
room and London office at 118, Cannon-street, 
where their representative, Mr. M. H. Spear, 
will be glad to see their many clients and friends, 
The latest examples of their specialities, saws, tool 
steel, and ‘‘Profile Tool” steel, will be found at 
the above address, 
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11,808. INcaNDEsceNT E.xectric Lamps, A. Woodley, 
London. 
11.809 Pneumatic Horse-cotiars, &c., D. W. Hart, 
London. 
11,810. DistrisoTinc Foo Sicnats, A. Comber, Bir- 
mingham. 
oe Seen Tires to WHezx Rims, 8. E. Rogers, 
mdon. 
11.812. Cuarn-privinc Gear for Cycues, I. Jantzen, 
London. 
11.813. Rotter Bearines, H. Harvey-George, Great 
Yarmouth. 
11,814. Lock. R. E. Wickes, London. 
11,815. Botries, J. Ricketts and T. Smith, London. 
11,816. Seats, C. Raleigh, London. 
11,817. Marntarntnc Pseumatic Seats, C. Raleigh, 
London. 
11,818 Sappves, C. Raleigh, London. 
11.819. Roprs, B Ljungstrom, London. 
11,820 Ovens, &c., G. 8. Baker.—(Delacre et fils, Bel- 
gium ) 
11,821. Race Games, W. H. Cook and C. H. D. Bauer, 
ndon. 
11,822. Ensurinc Sarety on Rattways, E. Tyer, 
London. 
11,823. Ties, A. Pye-Smith, O. W. White, and R. Elliot, 
London. 
11,824 Grinptnc and Potveristnc Macurnery, T. 
Andrew, C. E. Monkhouse, and A. Smith, London. 
11,825. Seat, A. M. G. Keys, London. 
11,826. ArTiFic1AL Sik, Count H. de Chardonnet, 
London. 
11,827. Pins, W. F. Cheesewright, London. 
11,828. CycLte Track, J. F. H van der Hoop, London. 
11,829. Datvinc Gear, A. Menesdorffer and E. C. 
Elliott, London. 
11,830. GrinpiInc CaRD-CLOTHING, E. Schweinefieisch, 
London. 
11,831. Brivces, H. Searles, London. 
— LicHTInG Raitway Train Lamps, I. Hartig, 
mdon. 
11,838. Winpow-sasH FasTENERS, J. Wood, London. 
11,884. Dirrustna Ozone Perrume, C. Berthemet, 
Liverpool. 
11,835. Vatves, R. Campbell, W. and 8S. G. Railton, 
London. 
11,826. Curtinc-ovt Discs, E. Liw and J. Zigliani, 
Manchester. 
11,837. Fare Inpicators, W. J. Gruber, Liverpool. 
11.838. Gas-pRopUCING APPARATUS, F. B. Courtenay, 
London. 
11,839. Dress-auarps, J. McM. Wilson and A. Burton, 
London. 
11,840. Toy, J. Aitchison, London. 
11,841. Boxrs or Fastenines, G. F. Scholefield, 
London. 
11,812. CentrirucaAL Macuines, Z. Lubinski and R. 
Krajewski, London. 
11,843. VeLocrpepEs, K. A. M. Schnabel, London. 
11,844. Batreries, G. C. Allingham and W. Fennell, 
London. 
11,845. Bicycie Stanp, A. J. Waggett, London. 
11,846. ELecrric Lamps for Cycies, T. G. Howden, 
London. 
11,847. RarL-TRACK CLEANERS, T. Clifford.—(E. G. Jones, 
Cape Colony.) 
11,848. Lappers, P. Ehrenfest, London. 
11,849. Lappers, P. Ehrenfest, London. 
11.850. Crates, D. Halstead, London. 
11,851. Caarrino Woop, 8. G. Laurenius, London. 
11,852. Trres, J. Robinson, London. 
11,853. ExtincuisHers for Canpies, J. Walter, 





London. 
11,854. Swacine Dentat Prates, J. H. Gartrell, Pen- 


zance. 
11,855. Manuva Power Mecuanism, C. 8. Benstead, 
ndon. 
11,856. Maxine Copies of Drawincs, G. Itasse, 
ndon. 
13th May, 1897. 


11,857. Portrere Curtain-rop, W. T. Allen, London. 

11,858. Cycigs, O. Mitchell and P. Shepherd, Castleton, 
Lancs. 

11,859. SHUTTLE-GUARD, T. Marsden and G. Dewhurst, 
Preston. 

11,860. BicycLE-SaADDLE Sprin@s, W. Bailey, Newbury, 


erks, 
11,861. AccumuLaTors or Bartreries, O. Lindner, 
russels, 
11,862. Vatves, C. H. Rosher, London. 
11,863. Proves, A. F. A. Manier, London. 
11,864. Pyzumatic Tires, J. Hughes and J. Hope, 
Liverpool. 
11,865. Courtine WHEELS, T. Gordon and 8. Beeston, 
Accrington. 
11,865. Cigarettes, R. Shankland and J. H. Davidson, 
Glasgow. 
11,867. Fitm-pEvELoPING HoitpeR, W. H. Edwards, 
Birmingham. 
11,868. SHuTTLE-cuaRDs, H. Sutcliffe and R. Kellett, 
Bradford. 
11,869. Securinc CaNDLE TuBEs, M. A. A. Goodwin, 
Birmingham. 
11,870. CARGO-TRANSPORTING AppaRaTts, F. 8. Pett, 


Stockport. 

11,872. Presses, J. Hill, Stoke-on-Trent. 

11,878. GeneRaTinG Gas, T. Jamieson, Milltimber, 
near Aberdeen. 

11,874. Enocines, M. J. Adams, Leeds. 

11,875. Trres, C. Shaw, Wolverhampton. 

11,876. Cycies, F. H. Young, Birmingham. 

11,877. Cyc.xes, H. T. Haydon, Birmingham. 

11,878. Hats, H. G. Turzer and W. E. Crowther, 

anchester. 

11,879. Packines for Piston-rops, R. L. Barker, 
Manchester. 

11,880. PHorocraPpHic Cameras, R. L. and A. Foster, 
Halifax. 

11,881. Cycie Stanps, C. H. Stuart, Reading. 

11,882. Rockinc Hammock Stanp, 8. M. Wilmot, 


11,888. Rartway SIGNALLina, G. F., W., and J. Ditch- 
field, Manchester. 

11,884. PRopucING ORNAMENTAL EFFEcTs on MusLins, 
W. Hirsch, Manchester. 

11,885. Merau Topss, T. Turner, Glasgow. 

11,886. Prnce-nez, J. and J H. Casartelli, Man- 
chester. 

11,87. Reapy Gum MoistEener, A. H. Stamp, Sunder- 


D 
11,888. Batt-ptaRtne Castors, C. Campbell, W. J. 
Conroy, and J. Wilson, Ottawa, Canada. 
11,889. Taps for Hor Water, F. Manks, London. 
11,890. Oraans, J. J. Binns, London. 
11,891. Breakine Exectric Circuits, J. Davidson, 


mdon. 
11,892. TacK- DRIVING MEcHANIsM, G. Ferguson, 
London. 

11,898. Prez Jornts, B. Powelland P. Molloy, Sheffield. 
11,894. Empossina, D. F. Hulbert, Missouri, U.S.A. 
11,895, ADJUSTABLE WINDOW-SASH Firtrinos, J. Hart, 
London. 

11,896. Pree Cutrers, H. Stonebraker, E. H. Durbin, 
and R. Herbers, London. 

11,897. Fixine Suutrers, J. W. Cole, London. 

11,898. ConvERTIBLE Measures, W. A. Hyle, London. 
11,899. Foip1ne Crates, E. J. Brown and W. McLeod, 





ndon. 
11,900. Bicycie Tikes, P. G. Stormer, London, 


11,901. Moron Car Wacons, J. Ellis, London. 

11,902. Faame Suspenvers, T. C. Underhill, London. 

11,908. Presstne Bricks, H. Alexander, London. 

11,904. Forcine Iron and Sreet, G. E. Rice, London. 

11,905. EaRTHENWARE Pipes, E. Smith, London. 

11,906. Pweumatic Tires, H. N. Abell, London. 

11,907. Cycte Brakes, J. T. Roe, London. 

11,908. Kitws for Burnine Bricks, G. B. Webster, 
London. 

11,909. Steam Vessets, R. Goulding, London. 

11,910. Petvimerer, E. J. Brady, London. 

11,911. Stace Dancine, G. Tournier, London. 

11.912. VeLocrpepes, W. Dudek, London. 

11,913. Jomtinc Merat Tues, J. Grouvelle and H. 
Arquembourg, London. 

11,914. Sreves for CausHinc Mitts, W. C. Barns, 
London. 

11,915. Lamp Wicks, C. L. Marshall, London. 

11,916. Fasteners fur Wixpow Sasues, G. Ashford, 


London. 

11,917. Catorination of Woot, O. Imray.—(The Farb- 
werke vormals Mester, Lucius and Briining, Germany ) 

11,918. Kusematoscorgs, B. Acres, London. 

11,919. Preservinc TaBLet Covers, J. and J. M. 
Ke pelowitz, London. 

11,920. Caoutcaouc, E. J. Soutar-Arnold and W. 
Baines, London. 

11,921. Fastrentne Broocues, W. C. Stoker, London. 

11,922. Macuine Tooxs, A. J. Boult.—( Lhe Richardson 
Lock-nut Company, United States.) 

11,923. ExmisittnG Paotoorapsic Pictures, C. M. 
Hepworth, London. 

11,924. Cootinc Mrik, A. J. Boult.—{H. C. Petersen 
and Co., Denmark.) 

11,925. Fire-proor F.Loors, H. Coward, London. 

11,926. Weavinc Apparatcs, H. Oberheu, London. 

11 927. Cosmetic, W. P. Thompsun.—(Z. Fletcher, 
India.) 

11,928. Vatve for Preumatic Tires, C. F. Nystrom, 
Liverpool. 

11,929. Moron Apparatus, G. Hughes.—(J. Schulz, 
Germany.) 

11,930. Minera Or Enorne, P. A. Est?ve, London. 

11,931. Hyprav.ic sams, G. H. Harris, London. 

11,932. Speep Inpicators, G. T. Wingfield, London. 

11,933. Fire-GRaTEs, P. Jensen.—(0. Siegert, Germany. 

11,934. AERATED Beveraces, A. Dolton, London. 

11,935. Recorprine Scores in Games, L. Charpiat, 
London. 

11,936. Topacco Pires, 8. Lawrence, London. 

11,937. Reverse Ciip Pepa, 8S. G. Cummings, London. 

11,988. Frower Sranp, M. E. M. Grantley-Norton, 
London. 

11,939. Cire for Neck Ties, T. H, Barr and C. R. 
Anderson, London. 

11,940. Stirrener for Boots, A. Kirschenstein, 


London. 

11,941. Lavres' Skirts for Cycuists, M. K. R. White, 

ndon. 

11,942. Pencrt Horper, F. G. Griffith, London. 

11,943. SasH Fasteners, T. H. Fariey, London. 

11,944. Looxrnc Device for Hampers, J. B. Thorpe, 
London. 

11,945. Repucine the Resistance of TELEPHONE Con- 
puctors, E. von Szvetics, London. 

11,946. MULTI-coLouR PRINTING, I. Orloff, London. 

11,947. Gitt-rrameEs, J. Devallée, London. 

11,948. SypHow Detrivery for Liquips, F. L. A. 
Riemann, London. 

11,949. MemoriaL Cuarts, L. C. and C. H. Brown, 
London. 

11,950. Preventine the Misuse of Tickets, R. Hatt, 
London. 

11,95!. IyrerRwaL Compustion Enornes, M. A. Lamy 
and C, Richard, London. 

11,952. Lirrinc Smatt Artictes, J. H. Iredale and 
P. F. Otto, London. 

11,958. Pweumatic Tires, E. G. Wood and E. 
Armitage, London. 

11,954. BRicK-MAKING MACHINERY, T. Palmer, London. 

11,955. WATCH-REPEATING MecHanisM, M. Fischer, 
London. 

11,956. Buckie for Straps, W. M. Coward, C. L. 
Garland, and O. P. Clayton, London. 


14th May, 1897. 


11,957. Tires, C. Merington, London. 

11,958. Pneumatic PaLiet for Oraans, E. Smith, 
Blackburn. 

11,959. Ferrapana, E. B. Sawyer, Liverpool. 

11,960. Neck for Borties, G. Davis, Aberystwith. 

11,961. Bospins, W. Ackroyd, jun., W. Smith, and T. 
J. Little, Bradford. 

11,962. ELECTRO-PLATING Woop and Bons, L. Forsdike, 
Manchester. 

11,263. Comps, E. Delot, Manchester. 

11,964. Hanpie-pars for Cycies, F. B. Preuschen, 
Manchester. 

11,965. Cuatniess Cycies, J. Schaschl, Manchester. 

11,966. Securine Stups to GARMENTS, T. Hancox, Bir- 
mingham. 

11,967. Recister Gauce for Printinc Macuines, W. 
C. Frost and H. Mardon, Bristol. 

— Cuare-coucn, M. G. McElligott and H. White, 
Belper. 

11,969. Improvine the Fretp of View of a Spectator 
in a Crown, F. W. Watkin, London. 

11,970. Rutine Pew, J. E. Wilkinson, Burslem, Staf- 
fordshire. 

11,971. Peas for Loom Suuttuss, J., H., and W. Water- 
house, Keighley. 

11,972. Brakes, E. Roe, Nottingham. 

11,973. Fasteninos for Traces, A. F. Jessup, London. 

11,974. CLOTH - RAISING MacuHing, E. Butterworth, 
Huddersfield. 

11,975. ORNAMENTING Woop, E. Pim, Liverpool. 

11,976. Fastentnc Winpows, W. E. Kenway, Bir- 
mingham. 

11,977. Freezinc Mixture, W. G. Gregory, sen., Man- 
chester. 

11,978. Setr-ristne Sappie for Cycixs, J. Simkiss, 
Derby. 

11,979. Rotary Enorne, H. Chapman, Sheffield. 

11,980. PapER-FOLDING Macuines, L. Munro, Ding- 
wall, N.B. 

11,981. INseRTING Papers in the Forps of TrexTILe 
Fasrics, F. Riley and E. O Connor, Manchester. 

11,982. Trre, C. E. Gibson and W. Kendrick, Weston- 

super- Mare. 

11,983. TexTILE Fapric Patrerns, C. W. Fulton, Pais- 


ley, N B. 
11,984. Sipe Sprine Instep BaRRED SHok, T. Worledge, 
London. 
11,935. Lamp Burners, J. H. O’Brien, St. Louis, Mis- 
souri, U.S.A. 
11,986. TrRE-INFLATING APPARATUS, H. D. Simpson, 
London. 
11,987. ATracHinc METAL to EARTHENWARE, J. Slater, 
Manchester. 
11,988. SHuTTLE GuarpDs of WEAviING Looms, L. Towler, 


mdon. 
11,989. CHarn Gear, G. M. Gibson and M. Shearer, 
ndon. 
11,990. Door Hotprrs, E. L. Schacht, London. 
11,991. Cycies, R. Reid, London. 
11,992. SHavinc Heap Rests, 8. J. Sewell, London. 


11,998. Skivinc SHanxs for Boots, J. E. Hodgson, 
Kettering. 

11,994. BotrLe Stopper, J. Nadler and R. Merkelt, 
London. 


11,995. Lowerinc Pumps in Mines, H. Davey, A. H. 

i atti H. Lupton, and J. A. Towler, 
mdon. 

11,996. SweLTING Copper, G. Deer, London. 

11,997. CoLourninc Matters, J. Imray.—(La Société 

Anonyme des Matitres Colorantes et Produits Chimiques 

de St. Denis, France.) 

11,998. Ammonium Sats, H. Imray.—({Anilinoel Fab- 

rik A. Wagfing, Germany.) 

11,999. ILLUMINATED RAILWAY TUNNELS, A. B. Pickard, 





ndon. 
12,000. Driving Mecnanism for Cycies, W. Hacker, 
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12,001. Matcn Hoper, M. O. Troeter, London. 

12,002. Corsets, L. Hayward, London. 

12,003. Fire-arms, G. Hughes.—(E. Biger, Holland.) 

12,004. Smrkworm Gut, M. Carswell, jun., Glasgow. 

— ean, J. Whitehead and J. A. Crane, 

12,006. FLusHinc Manuoies in Sewers, A. H. Con- 
stable, Tonbridge. 

12,007. Socks, A. Gomess, London. 

12,008. Ink Reservoir, D. Bridgeman - Metchim, 


London. 
12 009. Automatic FiasH Lieut, C. and T. H. White, 


ondon. 

12,010. Sprep Gear Mecuanism of Cycies, O. Luther, 
London. 

12,011. Atrzarrne Dysg-sturrs, H. E. Newton.—({The 
Farbenjfabriken vormals Friedrich Bayer and Co., Ger- 
many.) 

12,012. Supportine Cycies in VeHicies, J. T. Law- 
rence, London. 

12,013. CHaintess Gear for Cycirs, C. L. Garland, 
London. 

12,014. Preumaric Trre, G. Grillet, London. 

12,015. Ariat Rartways, G. B. Beere and D. G. 
MacDonnell, London. 

12,016. Braxess, J. H. Bullard, London. 

12,017. Fitms, J. Wheeler, London. 

12,018. GeLatine, A. MacFarlane and H. W. Stanbury, 
London. 

12,019. MarnTarninc a CoNsSTANT TEMPERATURE of 
Merattic Wires, R. Bergland and Baron R. de 
Wendel, London. 

12,020. Mixx Cans, B. Hill, Liverpool. 

12,021. SMOKELESS INFLAMMABLE Wick, H. Friese, 
London. 

12,022. S—wrnc Macutes, G. H. Scretini and H. K. 
Bridger, London. 


15th May, 1897. 


12,023. Drivinc Carns for Cycues, E. A. Allen, Bir- 
mingham. 

12 024. Cement, J. C. Rombach and E. 8S. Restieaux, 
Neath, South Wales. 

12,025. Ser Square, A. E. Hardaker, Hulme, Man- 
chester. 

12,026. APpLiaNcE for THROWING ANnrMALs, W. H. B. 
Wheelock, Manchester. 

2,027. TrrE Repairer, H. W. Heaton, Rhode Island, 

J.S.A. 

12,028. Batreries, R. W. Atkinson and S8. F. Walker, 
Cardiff. 

12,029. A Toy, J. Reepmaker, London. > 

12,030. SzMaPpHORE SicNais, W. Buck, Battenhall, 
Worcester. 

12,031. MetaL Name Puates, W. M. Eckersley, Man- 
chester. 

12,032. MEMoRIAL Monuments, A. E. N. and 8. N. 

on, 4 
12,038. Liykinc Macurngs, J. Kohler, Manchester. 
12,034. ManeLte Boarps, H. L. and A. Wilson, 
alifax. 

12,035. Wrepow Frames, R. Veevers, Halifax. 

12,036. REverRsIBLE Curr Protector, E. A. R. 
Matthews, Birmingham. 

12,037. Woven Faseics, S. Schwabe and Co., Ltd.—(P. 
Dosne, Italy.) 

12,038. Lusricators, G. L. Brisbin, London. 

12,039. Grape DE.ineaTors, O. F. Sonne, London. 

12,040. PNeumatic WHEEL TrREs, E. Cooke, London. 

12,041. Construction of Oi, Sroves, F. Crisp, Bir- 


mingham. 

12,042. AuToMATICALLY Lockinc Brakes, W. A. 
Mirfin, Sheffield. 

12,043. Tox Prorscrors for Boots, H. Bennett, Dar- 
lington. 

12,044. Sewinc Macurvnes, W. P. Thompson.—(R. Eder 
and G. Stein, Germany.) 

12,045. Preventine Pickine of Locks, J. R. Parker, 
London. 

12,046. Motor Bicycres, J. T. Ells, Rathgar, Co. 
Dublin. 

ae TWwIN-TUBE Pneumatic TrrE, D. O'Connell, 
Cor! 


12,048. Brakes, T. Forsyth, Dublin. 
12,049. Sappies, J. B. Brooks, Birmingham. 
12,050. Gas Motive Power Enoines, W. Fairhurst, 


Wigan. 
12,051. Orncan Pipes, J. K. Milne, Glasgow. 
12,052. ANIMaTED PHorocrapns, C. Grayson, Brad- 


12,053. PaoTocraPuHic Fiims, J. and W. Riley, and E. 
N. Roff, Bradford. 

12,054. Lryoteum, L. Knoche, Manchester. 

12,055. Riu Saarr, J. and G. Dewhirst, Newchurch, 
near Manchester. 

12,056. ABSORPTION Brake, A. Soames, London. 

12,057. HanpLe for VeLocipepgs, A. Lloyd, Birming- 


ham. 

12,058. MeTHop of Openinc Esvevopss, A. Lloyd, Bir- 
mingham. 

12,059. Automatic RaiLway Brakes, R. Gay, Bir- 
mingham. 

12,060. MecHanicat Stoxers, W. Whittaker, Burnley. 

12,061. SHutTTLE Fence, H. Gibbs and L. Lister, 
Stockport. 

12,062. Hammers, D. Longworth and E. Samuelson, 
Banbury, Oxon. 

12,063. ELecrricity Meters, G. Hookham, Birming- 


am. 
12,064. Borter Lips, J. Loving and H. White, Belper. 
12,065. CoIN-rREED Mecnanism, A. G. Macculloch, 


London. 
12,066. AuTomaTic Mecuanism, A. G. Macculloch, 

mdon. 
12,067. Brake for RUBBER-TIRED WHEELS, W. W. Fyfe, 

mdon. 
12,068. INCANDESCENT ELectric Lamp, J. W. Hebb, 


mdon. 

——. Frames for VeLocipepes, J. G. Stidder, 

mdon. 

12,070. Woop Screws, C. J. Lancaster, London. 

12,071. Winpow Licats, J. Coke, London. 

12,072. Cycies, D. Carpenter, London. 

12,073. Battery Piates, H. W. Headland and Head- 
lands Patent Electric Storage Battery Company, Ltd., 
London. 

12,074. Extractine Goxp, F. B. Aspinall and E. C. 
Ekstromer, London. 

12,075. Faucets, P. M. Justice.—(E. Boening, W. D. 
Baldwin, and J. H. Walling, United States.) 

12,076. Trres, G. B. Ellis.—(La Société Chimique des 
Usines du Rhine anciennement Gilliard P. Monnet et 
Cartier, France.) 

12,077. Boot Tips, W. W. Phillips, London. 

12,078. A Game, A. Pearse, London. 

12,079. Ratway VEHICLE CoupLincs, W. Belcher, 
Londun. 

— Darivine Gear of Cycies, St. G. R. Fitzsimons, 


ndon. 
12,081. Proputsion of Surps’ Boats, T. G. Challis, 


London. 

—, Boxes for Fracite Goops, J. A. Wheeler, 

mdon. 

12.083. PeTRoLeum Enotnes, J. Beech, London. 

12,084. ELecTro-motors, A. Soames and W. Langdon- 
Davies, London. 

12,085. ALBUMEN SuB3tITUTE, F. Peters, London. 

12,086. Apparatus for Baccine Hops, A. Hethering- 
ton, London. 

12,087. Switcu, Siemens Brothers and Co., Ltd.— 
(Siemens and Halske, Germany.) 

12,088. ELecrric Motors, Siemens Brothers and Co., 
Ltd., and A. J. Stopher, London. 

12,089. GENERATORS, Siemens Brothers and Oo., Ltd., 
and P. . Estler, London. 

12,090. Sicwatiinc, Siemens Brothers and Co., Ltd. 
and G. Forrest, London. 

12,091. Frxinc FLoor Cora, F. Spiegel.—(The firm of 
F. R. Suter, Germany.) 

12,092. Gas Reautators, J. F. Simmance, London. 

12,098. Pneumatic Tires, W. P. Thompson.—(@. 
Miller, Germany.) 

12,094 Lappgrs, J. Spencer, Liverpool, 





12,095. Erecrine Iron SecMENTAL Rivas, T. Thomson, 
London. 

12 096. Maxine CoKE from ANTHRACITE CoaL, L, J. 
Davies, London. 

12,097. Nozzuxs, A. Giinther, London. 

12,098. Distance Reapinc, L. Cerebotani and A. 
Silberman, London. 

12,099. Tannina, C. 8. Dolley, London. 

12,100. LicuTinc Devices for Lamps, G. Dreyspring, 
London. 

12,101. Teys, S. G. Porter, London. 

12,102. Socket Joints, G. Arend and A. Hiittrich, 
London. 

12,103. Pressure Cocks, G. Arend and A. Hiittrich, 
London. 

12,104. Power Looms, R. Haddan.—(J. Chery, Spain.) 

12,105. Brakes, F. B. Harper, Wolverhampton. 

12,106. Recrprocatina Guperon, E. W. Beech, 


on. 
12,107. SeRRaTED SHEET Metat Cramps, H. Wollheim, 
mdon. 
12,108. Burnine Liquip FuEt, Sir C. 8. Forbes, Bart., 


mdon. 
12,109. Betis, J. Baum, London. 
12,110. Storace of ACETYLENE Gas, 
London. 
12,111. StopreRixo Borrt.es, J. Perier, London. 
12,112. Pneumatic Tires, R. Bell and L. Hall, 
London. 
12,113. Lirg-Betts, 8. Richards, Lowestoft. 
12,114.% {Evaporatinec, &c, Liquips, 


G. Trouvé, 


8. Frank, 


n. 
12.115. Tires for WuHerets of Cycies, 8. Frank, 
London. 
12,116. Bicyctes, H. H. Lake.—(The Carroll Chainless 
Cycle Company, United States.) 
12,117. Enornes, A. J. Pool, London. 
12,118. SappixE, F. E. Hanman, Birmingham. 
a Cases for VeLocipepes, 0. S. Ruddock, 
ndon. 
12,120. Generators, C. H. Campbell, London. 
12,121. CLutcHes, H. U. Wollaston, London. 
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12,122. Cycigs, C. W. Hathaway, Coventry. 

12,123. Brakes for VELOCIPEDES,;.H. B. Saint, 
Coventry. 

12,124. DeTacuaBLe Bet, M. O'Connell, Cappoquin, 
Co. Waterford. 

12,125. Jornts, W. Stokes, J. B. Willcock, and 8, Tur- 
ton, Reading. 

12,126. Lamps, W. N. Stewart, F. Beanland, and J. W. 
Perkin, Leeds. 

12,127. Gaucrs, C. Davies, G. and H. Davis, Aberys- 
twith. 

12,128. Rartway Pornts, F. W. Webband A. M. Thomp- 
son, Crewe. 

12,129. Inpicators for _UMBRELLAS, S. Learoyd, Hud- 
dersfield. 

12,130. PapPer Fives, A. E. Danson, Manchester. 

12,131. TrrEs, J. Moseley and B. Blundstone, Man- 
chester. 

12,132. Hoops, J. Clarke, London. 

12,1383. CooLtine by Evaporation, 

ndon. 

12,134. ExLecrrotiers, E. A. Claremont and F. H. 

Royce, Manchester. 
5. Macuines for Stakrne Leatuer, 8. Haley, 

Balifax. 

12,136. Hose Piprxe, E. V. Cooke, Patricroft, Lancs. 

12,137. Grip for CLEaNnine Corton, E V. Cooke, Pat- 
ricroft, Lancs. 

12,138. INTERNAL STOPPERED Borties, C. F. Snook, 


E. Robinson, 


London. 

12,139. Steam Borter Furnaces, J. Coulthurst, Man- 
chester. 

12,140. Cyciine Exirt, L. C. Pinckey, Southsea, 
Hants 


12,141. SELr-actine Wrnpow Fasten, J. Stevenson, 
Blackburn. 

12,142. Friction CLutcues, E. Barnes, Birmingham. 

12,143. JormninG INDIA-RUBBER PiprIne, J. Kippax, 
London. 

12,144. Poutrry Hovusss, H. J. F. Rose, Eaton Bray, 
near Dunstaple. 

12,145. Steet Castinos, J. 8. Hoodless, Sheffield. 

12,146. — A. G. Brookes.—(H. Helm, United 
States. 

12,147. CycLe Stanp, J. H. Whitaker, Derby. 

—— An ANTIVIBRATING Bicycue, R. Mansell-Jones, 

ndon. 

12,149. Cauiipers, R. Collins, Glasgow. 

12,150. Beeswax, D. Raitt, G Ow. 

12,151. Sockets, E. Walker, Heckmondwike, Yorks. 

12,152 Typewriters, W. H. Cochrane, Glasgow. 

12,158. CaLenpars, J. F. Bennet, London. 

12,154. Frame for Hotpine Stamps, J. 8. Rhodes, Bir- 
mingham. 

— Wixpow Fastener, G. B. Phillips, Loughor, 


Glam. 

12,156. MaGICc-LANTERN Pictures, R. J. W. Down, 
Bristol. 

—. Cup Fasteners, D. Scott and W. 8. Knott, 
Lo 


on. 

12,158. VaRiaBLE Speep GEaR, 
London. 

12,159. Toys, P. F. Oddie, London. 

12,160. Fuzzie, G. Grahamslow, J. Blair, and G. Drum- 
mond, London. 

12,161. TeLescopic FosteR-MoTHER, H. T. Strange, 
Wealdstone, R.S.O., Middlesex. 

12,1€2. Cases for Hoitpinc Buiocxs, W. Clifton, 


G. Kirby, jun., 


London. 

12,168. Stems used in Dressinc Harr, F. Page, 
London. 

12,163. Drivinc Gear for Bicycies, W. G. Potter, 


ndon. 
12,165. Boxes for Gotr “ Puttinc Howes,” A. Cole, 


12,166. Packuye Cases for Borties, N. G. Sorensen, 
London. 

12,167. Grove Manuracturg, W. Walker and R. 
Kendrick, London. 

12,168. Saris, F. Ljungstrom, London. 

12,169. Gyroscoric STEERING MecuanisM, A. E. Jones, 


London. 
12,17¢. Borries, G. R. Gill, London. 
12,171. Stoor, H. F. Lascelles, London. 


12,172. Rotiina Axes, J. Lones and E. Holden, 


London. 
12,178. Lamps, J. Browne, London. 
12,174. Pipes, J. Fieux, London. 
12,175. Consecutive View Apparatus, H. Casler, 


mdon. 
12,176. AppLiaNce for Use in Borries, A. Moss, 


mdon. 

12,177. ADVERTISING Box, B. J. B. Mills.—(J. B. Guy, 
France. 

12,178, CLeanstne of Casxs, C. L. Kline, London. 

12,179. EtnHers, O. Imray.—(The Farbwerke vormals 
Meister, Lucius, and Briining, Germany.) 

12,180. Dyesturrs, H. Imray.- (The Basle Chemical 
Works Bindschedler, Switzerland.) 

12,181. Dyxsturrs, H. Imray.—(The Basle Chemical 
Works Bindschedler, Switzerland.) 

12,182. Crips for STENTERING Macuings, W. Mather, 
London. 

12,183. Bicycizs, P. E. Singer, London. 

12,184. Rotary Wasuinc Macuines, E. Williamson 
and C. Hammerton, London. 

—, CommunicaTING Rotary Movement, F. Peters, 

mdon. 

12,186. Beer Enorne Nozz.z, G. H. Evans, London. 

12,187. SappLes for Cycixzs, J. B. Purvis and W. H. 
Hooton, London. 

12,188. Stopperine Borties, H. J. Varley, London. 

12,189. INTERNAL ComBusTION Enaines, 8. Pattisson, 

W. C. Windover, and W. C. Evaus, London. 

12,190. CoLLAPsIBLE CARDBOARD Boxes, H. J. Mansell, 
London. 

12,191. Castine Horsgs, J. Neuf, London. 

oo Reevutatine the Passace of Coats, T, Archer, 

mdon, 





12,198. Drivine Mercuanism for Bicycies, D. E. 
Norton, London. 

12,194. Fenpers, J. Earle, London. 

12,195. WasHinc Macuines, J. B. Alliott and J. C. 
Lancaster, London. 

12,196. Sprine SHox, F. L. Lane and The Leeds Forge 
Company, Ltd., London. 

12,197. ADJUSTABLE TaBLEs, BE. E. Bennett, London. 

12,198. Sprocket WHEELS and Cuains, C. O. Hall, 

ondon, 

12,199. Motors, C. M. Johnson, London: 

12,200. ApyusTaBLe Piatrorm for Lappers, G. A. 
Hunt, London. 

12,201. Srgam Borer Furnaces, E. Bennis, Liver- 

1. 

12'202. Mupaevarps for Bicycuies, T. Baxter, Liver- 

12/208. PuorocrapHic Cameras, H. Wood, London. 

12,204. RE-TRANSMITTING TELEGRAPHIC MessaGEs, J. 
Rymer-Jones, London. : 

12,205. Boor Protector, B. Rutland and P. D. O'Brien, 
Lo 


don. 
12,206. MovaBLe Brake Sucre Hoxipers, A. Moreau 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


576,828. Steam Boer, V. 0. Strobel, Philadelphia, 
Pa.— Filed June 8rd, 1896. 

Claim.—{1) In a steam boiler, the combination, sub- 
stantially as set forth, of front and rear base shells 
connected by a neck, front, and rear top cylinders, 
connected by a neck and by a steam pipe, tubes con- 
necting the shells and cylinders, an inclosing chamber 
for the boiler structure thus formed, a furnace 
arranged to discharge its products into the front of 
the base of said chamber, a chimney connection 
at the rear of the base of said chamber, and a 
wall transversely dividing said chamber into a front 
and rear chamber, each containing one of said sets of 
tubes, base shells and cylinders, and having an open- 
ing placing said front and rear chambers in communi- 
cation with each other at their tops, (2) In a steam 
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beiler, the combination, substantially as set forth, of 
front and rear base shells and top cylinders connected 
by a neck, manheads in the floor thereof, top eylin- 
ders over said base shells, tubes connecting the base 
shells with the top cylinders, manheads in the roofs 
of the top cylinders, an inclosing chamber connected 
with a furnace and chimney, a supporting foundation 
and chambers in said foundation below said base 
shells. (3) In asteam boiler, the combination, sub- 
stantially as set forth, of a pair of front and rear base 
shells and top cylinders connected by vertical tubes, 
the entire structure thus formed standing vertically 
on a foundation, a similar structure standing beside 
the first one and having steam connection therewith, 
walls forming a chamber inclosing said structures in 
common, a furnace connected with the base of said 
inclosing chamber, and a chimney connection from 
the base of said chamber opposite said furnace connec- 
tion. 
577,051, AcrTYLENE Gas GENERATOR, C. Matthews, 
jun., Chicago, Ill.—Filed October 14th, 1896. 
Claim.—In an apparatus for forming gas by the 
union of a solid and a liquid, the combination of a 
receiver for the solid, a liquid supply tank, an inverted 
receptacle within the tank and communicating at or 


|577,051] 


near its lower end with 
jecting into said recept. oO 
with the said receiver near the lower end thereof, and 
means for holding and conducting the gas formed by 
the union of the liquid and solid, substantially as 
specified. 
577,370, Ececrric Furnaces, F. J. Patten, New York, 
N.Y.—Filed November 6th, 1896 

Claim.—(1) The method of operating an electric 
furnace which consists in passing the material to be 
operated on between electrodes, subjecting the arc to 

e influence of a magnetic fie'd whose lines of force 
are substantially transverse to the direction of the 
arc, and reversing or alternating either the current in 
the arc or the magnetic field, whereby the arc is 
reciprocated transversely to the path of the material, 
substantially as described. (2) In an electric furnace, 
the combination with a lower electrode, a plate-elec- 
trode having its lower edge at arcing distance above 
said lower electrode, means for feeding material 


the tank, a supply pipe pro- 
1 and 4 +4 als 





=— 
(8) An electric furnace having for a lower electrode 
inc'ined block or slab over which the material 1s 84 
and for its upper electrodes a series of plates havin 
their lower edges transverse to the movement of said 
material, means for passing a direct current through 


(577,370) 


said electrodes, and means for creating a reversing 
magnetic field having its lines of force transverse to 
the upper electrode, whereby the arcs produced are 
prncstis to reciprocate across the material being 
operated on, substantially as described. 


577,083. PortraBLe Macnine ror ForMING ELxows, 
H. K. Tallmage, Buffalo, N.Y.— Filed May Qh, 


1896. 

Claim.—(1) In a machine for forming elbows, 
holding base consisting of an inside cylindrical por. 
tion, an upward-extending plate having its base ¢x. 
tending across the cylindrical portion from front to 
rear, its narrow rear side extending in the arc of 
circle to the top of its vertical narrow side, a base 
portion surrounding the cylindrical portion leaving 
narrow annular space between the two, means for 


577083) 


securing it to the base-plate, and means for securing 
a piece of pipe when entered in place to be bent, sub- 
stantially as described. (2) In a machine for forming 
elbows, a hand crimping tool, consisting of a tubular 
crimping bar provided with'an inward-extending 
crimping portion 14, in combination with a forming 
bar having its upper end secured within the tubular 
crimping bar, for the purposes described. 


577,493. Execrric Furnace. F. J. Patten, New York, 
N.Y.—Filed August 1st, 1896. 

Claim.—(1) An electric smelting furnace containing 

a cen carbon core constituting one electrode of the 

furnace, having numerous pencils of carbon radiating 

from it through the mixture to be fused, the outer 

extremities being connected to independent leads 




















whereby they can be given cu: rent simultaneously or 
separately at will, substantially as described. (2) In 
an elec furnace the combination of a central carbon 
electrode, an inner lining or wall of carbon, and 
carbon pencils of relatively small diameter extending 
from one to the other, and means for passing an 
electric current through — singly or in 
groups, substantially as described. 

577,497. Pweumatic Paintino Apparatus, R. Wall- 
work and A. C. Wells, Manchester, England.—Filed 
March 25th, 1896. . 

Claim.—An apparatus such as described, comprising 

a spraying device, a plurality of paint receptacles, 


{$77497] 


a holder common to all said receptacles, an air-supply 





bet’ trodes, means for creating a 
field having its lines of force passing through the 
arcin space, and means for alternating or reversing 
said field, whereby the arc is reciprocated transversel 

to the path of the material, substantially as described. 








pipe pted to supply air under pressure to all the 
paint receptacles and to the spraying device, and 
means for connecting any one or more or all the paint 
receptacles with said spraying device, for the purpose 
set forth, F 
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—_—_ 
THE TRANSMISSION OF POWER. 


Recent debates upon the relative advantages of electric 
and other modes of transmitting power longer or shorter 
distances have very naturally partaken largely of the 
nature of a pitched battle between those engaged in the 
manufacture of the respective kinds of plant. At the 
Conference of the members of the Inst. C.E. it was to 
be hoped that the whole subject might be discussed in a 
more judicial spirit, as the Institution is in a large degree 
composed of men — no special manufacturing in- 
terests, but earning their living by fees given for skilled 
and unbiassed advice. From this point of view of im- 
partiality the discussion was certainly an improvement 
upon previous debates ; but from various reasons it was 
yery inconclusive, and we confess to great disappointment 
regarding it. As only two hours were available, and every 
speaker was limited to ten minutes, no exhaustive treat- 
ment of so large a subject could, of course, be expected; 
but at the end of the two hours there had been made no 
visible approach towards any one definite conclusion. 
Every one was conscious, and some few graciously ad- 
mitted, that each of four or five modes of transmission of 
power can almost certainly be proved to be the most 
advantageous under those circumstances most calculated 
to bring its merits into play; but it is not too much to 
say that as yet no serious attempt has been made to 
construct any general classification of circumstances 
which will enable one to choose between the various 
modes of transmission. 

There is an inveterate tendency which is amusing even 
while it is distinctly inconvenient, on the part of electrical 
engineers, to claim as specially belonging to themselves 
everything that is best in other branches of engineering. 
Thus, with them, high-class steam engines—boilers and 
engines which use the minimum of coal and water—are 
“steam plant for the generation of electric energy.” 
With them high speed has been specially invented for the 
sake of dynamos and motors. One might even suppose 
that waterfalls and turbines were particular creations for 
the purposes of electric engineering, although the ordinary 
engineer has often dreamed of their having been used for 
other work before the electric current was known outside 
the physical laboratory. Again, a “ load-factor” is con- 
sidered by electrical engineers to be a factor applicable 
to electric work alone, although it is quite obvious that 
it applies equally to every kind of work carried on with 
more or less irregularity by whatever kind of plant. 

It is true that the urgent demands of electrical 
engineers have had a powerful stimulating effect upon the 
efforts of mechanical engineers to improve their boilers, 
engines, turbines, and some few other kinds of machinery. 
It is also true that their demands have stimulated further 
useful inquiry of a perhaps more scientific and searching 
character than previously attempted, into general economic 
conditions under which all sorts of plant are utilised for 
industrial purposes. It has often been suspected that 
these two results of modern electrical progress are due to 
the specially, and one might almost say, excessively, 
expensive working and constructive methods that electrical 
engineers are, or have been so far, forced toemploy. The 
results produced by electrical engineers are very highly 
desirable from many points of view. They cannot be 
obtained except at great expense. Therefore, to make 
commercial success a possibility, every nerve must be 
strained to obtain at every point the highest possible 
efficiency and economy, and this in a degree that has not 
previously been required in other kinds of work where 

commercial success has been more easily attainable. But 
although these results lie largely to the credit of the 
electrical engineer, they form a general practical and 
commercial argument against, not in favour of, electrical 
methods as compared with other methods of doing the 
same work. 

As regards transmission of power, it is desirable at the 
outset to have a clear and definite notion of wherein lies 
the advantage derived from any such transmission, apart 
from the particular mode of transmission employed. To 
obtain this it will be convenient to consider all prime 
motive power as developed by the combustion of fuel. 
Primary voltaic batteries have not yet become commer- 
cially possible sources of electric energy. As for water- 
falls and turbines, their use instead of coal and boiler and 
engine has really nothing to do with the choice of amode 
of transmitting the generated power to a distance, long or 
short, from the place of generation. For coal and steam 
plant substitute water and hydraulic plant, and except for 
the change of the numerical values of certain constants, 
all the equations of the problem remain unaltered. That 
is, the problem is to be attacked by help of precisely the 
same principles, whether the prime source of energy be 
coal or water. For generality’s sake either might be 
called the ‘ prime generative material.” 

_ The advantage derived from the transmission of power 
is of two kinds. Firstly, there is the saving of the cost 
of carriage of this prime generative material from one 
place to another place, or from the generating to the 
delivery station. Secondly, there are the various savings 
in the cost of the generative installation from building 
and running it in the first place rather than in the second. 
Under the second heading comes saving in ground and 
buildings’ rent, and the saving in wages and management, 
from having thegenerating station in a cheaper ormore con- 
venient locality. There is also, coming under this second 
heading, the saving in rent and general generative- 
installation charges due to the use of one generative 
station of a large size instead of a large number of small 
stations, In this last, however, is not to be included the 
difference between the cost of delivering fuel to 
one large central station, and its cost when dis- 
tributed to a large number of scattered small stations, 
evidently a very appreciable difference, as it is 
practically the cost of horse-carting which is very heavy. 
Again it is in this last consideration that lies the justi- 
fication for the driving of a large number of machines in 


one dreams of using more than one engine in a very 
small shop, but in m9 works there always has been 
much discussion as to how far the policy of centralising 
the generation of power should be carried. This dis- 
cussion, however, has been confined chiefly to the policy 
of concentrating or distributing the engine power, and 
extends only in a very small degree to the concentration 
or distribution of the boiler-power; and the separation 
of boiler and engine is a complicating factor tending 
strongly in favour of engine-concentration because of 
waste by radiation from the extended steam pipes. 

The question of load-factor may or may not be a third 
and extremely important determining factor in the 
problem. If it be a problem of transmission pure and 
simple, then the load-factor question has no influence in 
the solution; the load-factor being the same at both ends 
of the transmission. But if the problem be one of trans- 
mission and distribution combined, then the load-factor 
will be better at the central generating station than at 
the individual delivery stations in a ratio dependent upon 
the degree of intermittency and unsteadiness of the 
demand at the delivery stations, and upon how these 
individual intermittences fit each other, synchronising 
and overlapping, or the reverse. 

The first item of saving, namely, that of carriage of 
coal, is the simplest of all the elements in the problem. 
Calling 1°12, 2°24 and 3:36 lb. coal per horse-power hour, 
or 0°:0005, 0:001 and 0:0015 tons per horse-power hour 
“best,” ‘‘ good,” and ‘ moderate” coal consumptions, 
we have in these three cases savings of 0-015, 003 and 
0-045 penny per horse-power hour if the cost of carriage 
be 2s. 6d. per ton, which might represent an average cost 
of cartage to small stations scattered through a moderate- 
sized town district; savings of 0:03, 0:06 and 0:09 penny 
per horse-power hour if the carriage be 5s. per ton; and 
savings of 0°06, 0°12 and 0°18 penny per horse-power 
hour for a 10s. per ton freight. Evidently this item, 
which is the simplest to consider, is the smallest and least 
important. Itis of much greater relative importance 
when water instead of coal is the prime generative 
material that is to be carried. 

The economy effected by setting up your generating 
station in a locality where ground rent, wages, and man- 
agement expenses are cheap as compared with what they 
would be at the place where the power is to be delivered 
may often be very considerable ; but as a set-off against 
this there is the entirely extra cost of the receiving 
station and plant, which, with some modes of transmis- 
sion, and especially with electric transmission, may be 
very heavy. 

It thus becomes apparent that the economy resulting 
from concentration of generating installations is the 
leading advantage obtained from any form of transmis- 
sion of power when the generative material is coal. 
When it is water the saving of cost of carriage becomes 
important in a larger degree; and when it is oil or gas, 
it is no doubt also of large importance. But inasmuch 
as the carriage of water in the condition in which it has 
generative power, namely, at high level, or under high 
pressure, constitutes hydraulic transmission; and as the 
pipe-conduction of gas is also one of the proposed modes 
of transmission, the question of cost of carriage of these 
generative materials cannot be considered separately 
from the question of using them as vehicles of trans- 
mission. 

We do not propose to proceed further on this occa- 
sion in the consideration of the problem of transmis- 
sion, except to point out two fundamental principles 
that are generally applicable, and which seem to 
be strangely overlooked in all the discussions we have 
listened to on this all-important matter. These two may 
be combined into the one statement that it is invariably 
desirable to avoid all changes of condition except for 
good and well-proved reasons which show a gain of ad- 
vantages outweighing the inevitable disadvantages of such 
changes. There are two kinds of change of condition 
referred to here. The first is transformation of energy 
from one form to another; for instance, from mechanical 
to electric, and vice versdé. Do not carry mechanically 
generated power to a machine doing mechanical work by 
the mathot of electric transmission merely for the plea- 
sure of having an electric current about your place, or for 
the doubtful advantage of putting money into the pockets 
of electric engineers. In every such transformation 
there is, in the first place, inevitable loss by dissipation 
of energy; and, in the second place, the transformation 
can only be accomplished by apparatus the prime cost 
and maintenance of which must always be more or less 
serious. As other examples, avoid the conversion of the 
energy of water, or of air or other gas, into energy of 
solid machinery, and vice versed, except when the com- 
pensating advantages of doing so are clearly established. 
Maintain the energy in one form throughout, if it be 
possible to do so, without sacrificing clear and large 
advantages; and under the same conditions maintain it 
unchanged in one form throughout as great a length of 
the line as possible. 

The second undesirable transformation is change of 
velocity. The velocity here referred to is not rotary 
velocity, but the linear velocity of the working parts. A 
certain change of velocity is in general necessary. The 
generation of power is most economically performed at a 
certain speed suitable to the form of generating machine; 
and the final work is performed at another different velo- 
city proved to be the most economical for that kind of 
work. So far, change of velocity is unavoidable, although 
probably some moderate departure from the indepen- 
dently determined economical velocities at either end in 
the direction of making the velocity ratio smaller, would 
in all cases be found profitable; but, except for clearly 
established counterbalancing advantages, make this un- 
avoidable change of velocity in the most direct and 
simplest manner possible, and do not make any changes 
outside this necessary range. Do not start with an 
engine velocity of, say, 300; then gear up to, say, 1200; 





- engineering works by one steam engine instead of sup- 
plying each machine with its own separate engine. No 





and, finally, gear down again to 80 or 100, unless the 
advantage of doing so is clearly greater than the disad- 








vantage of introducing all this up-and-down gearing, 
which not only wastes a seriously high percentage of 

so power, but also costs a lot of money to construct, to 
eep in order, and to repair. 

The advantage gained from interpolating high-speed 
mechanism is mainly confined to the saving of weight in 
the transmitting parts. The weight, however, is not 
reduced in so high a ratio as the speed is increased, large 
pieces having greater strength and much greater stiffness 
than small pieces per pound of material spent in their 
construction. The pressures at the bearings and working 
surfaces are also reduced, but those at the bearings not 
in anything like the same proportion as the increase cf 
speed; and thus, although the coefficient of friction is 
in most cases reduced, the frictional loss of power is 
materially increased by the interpolation of high-speed 
parts. The exception is the case in which at either end 
a driving pressure intensity cannot be avoided which 
borders upon that which grinds and heats the working 
surfaces. Evidently this saving in weight becomes of 
greater numerical importance the longer the length of 
the transmission, and for very short lengths the resultant 
economy obtained from it must be nil in all circum- 
stances. Its advantage is similar to that extracted from 
transmitting by high-tension instead of low-tension elec- 
tric current, and by high-pressure instead of low-pressure 
water. 

The advantage resulting from interpolating any trans- 
formation of the form of energy lies chiefly in the same 
direction, namely, in the reduction of the weight of 
moving mass employed. In the use of electric current 
energy we reduce to zero the moving weight between 
dynamo and motor, but this is gained at the expense of 
introducing extremely large extra momentum in the 
masses of the dynamo and motor. The reduction in 
weight of the transmitting parts is so great that it largely 
overbalances the increased cost per pound of the material 
used. As a means of transmitting power this advantage 
can be obtained only by also interpolating dynamo and 
motor, the cost of which has to be taken into the account, 
this cost being a larger fraction of the whole the 
shorter the transmission distance is, and the smaller 
the power transmitted. As regards energy loss in 
the leads, the current density is determined either by 
Government regulation as regards various kinds of safety, 
or by the scientific law of minimising the sum of finan- 
cial losses; and, under this condition of an otherwise 
determined current density, the energy loss is propor- 
tional to the distance and to the current employed, or 
otherwise stated, proportional to the weight of copper 
employed. It is thus seen to bear a fixed proportion to 
the loss by interest on cost of copper used. Similarly 
in hydraulic transmission the linear velocity, or volume 
of water passed per square inch of section per minute, 
should be fixed by the scientific law minimising the sum 
of the money losses by friction and by interest on cost 
of piping, &c. ; and under this condition the energy loss 
in the pipes is proportional to the distance and to the 
linear velocity, and also bears a fixed ratio to the cost in 
interest on the value of the piping. As a general, but 
not an invariable, rule the advantages gained by hydraulic 
transmission are gained in spite of the need of inter- 
polating also as part of the transmission pressure pumps 
and hydraulic motors. 

The advantages obtainable from either hydraulic or elec- 
tric transformation of the form of the energy transmitted 
are evidently enlarged by adhering to the changed form 
of the energy up to a point as close as possible to the 
final work to be done. In many applications of hydraulic 
transmission this can be adhered to right up to the final 
working point, and thus the evi! of a re-transformation 
is avoided. At present electric transmission labours 
under the greatly handicapping condition that high velo- 
city of the electric motor is a practical necessity, and 
that thus a high-ratio velocity-reducing gear cannot be 
avoided at the delivery end. The full advantages of 
electric distribution of power to engineers’ tools and 
other machinery will never be realised until the electric 
power is brought much closer than it can be at present 
to the final work to be done. This can be done only by 
reducing the cost and bulk of large-torque motors. In 
machining done at high rotational speed, such as drilling, 
grinding, polishing, &c., electric transmission has special 
advantage; and if small power motors of high effi- 
ciency could be made less bulky and less costly, it 
might find innumerable applications in spinning and 
such like machinery. In slow-working non-rotational 
machines hydraulic transmission has been found gene- 
rally successful. 

There are three facts of recent practical experience that 
tell strongly in favour of the ultimate triumph of electric 
transmission for a very large proportion of industrial 
conditions. The first is that, except for steep gradients 
and in streets so handsome that no interference with 
architectural effect can be tolerated, it is now practically 
conceded that electric traction for tramways has a large 
balance of advantage in its favour. The second is that 
the Otis Elevator Company, whose experience and im- 
partiality in lifting work cannot be questioned, have in 
recent years gone in largely for electric lifts. The third 
is that Willans and Robinson, in their new works at 
Rugby, are using electric transmission in every possible 
situation. 








THE NAVAL SECTION OF THE VICTORIAN 
EXHIBITION AT THE CRYSTAL PALACE. 


In our issue of May 7th we briefly announced that on 
the previous day the Victorian Exhibition at the Crystal 
Palace—which is intended to illustrate the progress made in 
the arts and sciences during her Majesty’s reign—was 
opened by the Princess Christian, but at that date the 
display was entirely incomplete. Of the space allotted 
to exhibits, that set apart for the Naval Section, though not 
at all extensive, is now fairly occupied, and as we propose to 
deal with the various sections at intervals, we give as a first 
notice that which is essentially naval. 

The position in the building occupied by the naval exhibits 
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is the central part of the south nave, and the largest and 
most complete is that of the Thames Ironworks and 
Shipbuilding Company, abutting on the centre transept, and 
occupying a fairly large floor space. Nearly all the exhibits 
of this company, which consist mainly of whole and half 
models of ships built by the firm, are housed in neatly 
designed glass cases—the principal or central one having 
previously done duty at the Chicago Exhibition—and include 
those of some of the finest specimens of naval architecture 
that have ever floated on the seas. 

The space occupied by the exhibit being rectangular in 
plan, cases containing models are conveniently arranged on 
its four sides and down the centre, those at the sides and 
ends of the stand being appropriated to whole models of 
fully-rigged ships, while the main central case principall 
contains half models. This latter one, which has a nort. 
= south position, is nearly filled with those of the following 
ships. 

The armour-clad Minotaur, built for the British Navy, and 
launched in 1863. She has a length of 400ft., an extreme 
breadth of 59ft. 34in., and a displacement of 9875 tons, 
plated with iron armour 5hin. thick on a wood backing of 
9in., and is armed with four 300-pounder and twenty-six 
150-pounder breech-loading guns. Her engines indicate 6339- 
horse power, and give her a speed of 14778 knots. The vessel 
was for many years the flagship of the Duke of Edinburgh, 
now the Duke of Saxe-Coburg-Gotha, She was originally 
fitted with five masts, four of them carrying square sails, 
but their number has now been reduced to three, Her 
Majesty’s Indian troopship Serapis, which is 360ft. long, 
49ft. beam, and 6211 tons displacement, having engines 
of 700-horse power, which give her a speed of 14 knots. 
This vessel was capable of carrying officers, troops, and 
crew to the number of 1450, besides horses. 

The Turkish armour-clads Sultan Mahmoud and Mesou- 
diye; the former having a length of 293ft.,a beam of 56ft., 
and a displacement of 6400 tons ; the latter being 332ft. long, 
59ft. beam, and 9100 tons displacement; the engines being 
900 and 1200-horse power respectively, and the speeds 12 and 
13°5 knots. The last-named vessel has a 12in. thick iron 
armour belt on a wood backing of 10in., her armament con- 
sisting of twelve 10in., and three Tin. muzzle-loading guns, 
together with six light and two machine guns. 

By the side of the model of the Mesoudiye there is one of a 
frigate commenced for the Sultan of Turkey, and to have 
been named the Fatikh, but which was subsequently pur- 
chased and completed for the then King of Prussia—after- 
wards the German Emperor, Wilhelm I.—and named the 
Konig Wilhelm. This vessel was 355ft. 10in. long, 60ft. beam, 
and 9602 tons displacement, she had an iron armour belt Sin. 
thick, on a backing of 10in., and was armed with eighteen 
94in., five S}in., and six 6in. breech-loading rifled guns, 
besides ten light machine guns. Herengines were of 8350- 
horse power, and gave her a speed of 14°7 knots an hour. 

The other models on the west side of the central case 
include the Spanish and Portuguese armour-clad frigates 
Victoria and Vasco de Gama, the Russian armour-clad 
Pervenetz, the first of such vessels built for the Russian 
Government; the Swift and Linnet composite gunboats for 
the English Navy, the Spanish and Portuguese cruisers 
Gravino and Velasco, and Alfonso de Albuquerque. On the 
same side of the case are the whole models of the Greek 
armour-clad Kiog George, the Turkish armour-clad Avni 
Illak, and the Russian wooden paddle sloop Vladimir, which 
played a prominent part in the Crimean War. The two first- 
named vessels are constructed on the angular fixed battery 
system of Mr. Mackrow, naval architect to the Thames Iron- 
works Company, arranged to provide for an all-round fire as 
in a revolving turret, but without the complicated machinery 
required in it. 

On the east side of the central case are exhibited half 
models of special service vessels, which include the paddle 
steamers Nyanza, Delta, Ly-e-Moon, Venus, &c., the last- 
mentioned being built to run from Blackwall to Gravesend 
before the opening of railways in Kent and Sussex; several 
of the Dover mail boats, the screw steamers Poonah and 
Tanjore, the mail steamer Invicta, the Russian transport 
Samoyed, the screw steam yacht Fairy, the first yacht built 
for her Majesty the Queen, and the first iron vessel possessed 
by the English Government; together with the models of 
the competitive designs for an armoured battleship and an 
armoured cruiser of 6000 tons each, invited by the United 
States Government in 1887, and for which a premium of 
15,000 dols. was offered, but no award was given. 

As before mentioned, the four sides of the stand of exhibits 
are occupied with full-rigged models of ships. In the centre 
of the south side is that of (in all its original beauty of form) 
her Majesty’s iron frigate Warrior, the first sea-going iron 
armour-plated warship ever built. This vessel, which marked 
the first departure from the original construction of the 
wooden walls of old England, was designed by Sir Isaac 
Watts, the then Chief Constructor of the Navy, in 1859, and 
had the following principal dimensions:—Length, 380ft. ; 
beam, 58ft.; displacement, 8827 tons; the horse-power of 
her engines being 5496, which gave her a sea speed of 
14-356 knots. Her armour-plating was 4}in. thick on a wood 
backing of 18in., and when first built her armament con- 
sisted of thirty-eight 68-pounder muzzle-loading*guns. To 
the right-hand of the ship is a in. scale model of her 
midship section, showing the mode of construction ; and on 
the left-hand is shown a similar section of her Majesty’s 
first-class armoured battleship Benbow, a more powerful 
vessel of later build, she having been launched in 1885. 

On the east side of the stand are to be seen full-rigged 
models of her Majesty’s first-class armoured turret ship 
Sans Pareil, sister ship to the ill-fated Victoria, built at 
Elswick, and sunk in the Mediterranean in 1893; and the 
new battleship Albion, now building at the Thames Iron- 
works ; and on the west side similar models of her Majesty’s 
armoured battleship Benbow, the Japanese battleship Fuji, 
now lying at Tilbury, and the Japanese armour-clad Shiki- 
shima, now building at Blackwall, the details of construction 
of which, as of that of the Albion, we gave fully recently. 

On the north side, directly opposite the model of the 
Warrior, is to be seen that of her Majesty’s protected first- 
class cruiser Blenheim, the vessel which was chosen to 
convey the remains of Sir John Thompson, the Canadian 
Premier, to Montreal, and later, to bring the remains of 
H.R.H. Prince Henry of Battenburg from Madeira to Ports- 
mouth, for interment in Whippingham Church, Isle of 
Wight, steaming the whole distance at the rate of 21 knots 
an hour, 

On the left of the Blenheim’s model are those of the head 
and stern of the ship, showing the completion of the armoured 
deck and the balanced rudder, also similar models of her 
Majesty’s ship Vulcan, showing how the stern posts were 
built up before the introduction of heavy forgings as used in 





the Blenheim. On the right of her model is one in a glass 
case of the Greek gunboats, Hydra and Spezia, built of iron, 
wood sheathed, and zinced. It was in one of these his 
Majesty, King George of Greece, entered Volo, when taking 
possession of the new territory which fell to his country as 
the result of the Berlin Conference. 

In addition to the models, &c.; above briefly described, the 
exhibit of the Thames Ironworks Company includes framed 
drawings of the most important vessels constructed by them. 
The whole of the models shown are of the highest class of 
workmanship, and are perfect down to the most minute detail. 
They are admirably arranged, their disposition being such as 
to enable visitors to the exhibition to make the closest 
inspection of them. 

We have yet to notice the exhibits in this section of other 
eminent firms in subsequent issues. 








SIBERIAN RAILWAY EXTENSION IN CHINA. 


ACCORDING to a recent report of the United States Consul- 
General at St. Petersburg, at the beginning of the work on 
the Trans-Siberian Railway, the Trans-Baikal and Amoor 
section was designed to extend from Chita through Sretensk, 
on the shores of the river Shilka, to Pokrovskaia, thence 
along the northern shore of the river Amoor to Khabarovsk, 
to join the Usuri Railway running south to Vladivostock ; 
but investigation showed that the construction of a line in 
that section involved such difficulties as would greatly 
increase the cost of the undertaking. For example, on the 
Sretensk-Khabarovsk section, 1105} miles in length, the cost 
per mile would amount to £14,444. This first raised the 
question of constructing the Trans-Siberian Railway through 
Chinese territory, and investigation made in Manchuria 
showed that it would not only cheapen and shorten the con- 
struction of the line, but would present other advantages. 
Negotiations on the subject resulted in the Chinese Govern- 
ment giving a concession to the Russo-Chinese Bank, and a 
new company, called the Eastern Chinese Railway Company, 
to construct and work a railway in Chinese territory, was 
formed. The articles of association were sanctioned by the 
Czar, and an Imperial ordinance issued on December 23rd 
last. 

The association has been organised on the strength of the con- 
vention concluded August 27th, 1896, by the Chinese Govern- 
ment with the Russo-Chinese Government Bank for the con- 
struction and exploitation of a railway in China, froma point 
on the western frontier of the province of Heilung Chang to a 
point on the eastern frontier of Kirin, and to be connected 
with the branches of the Trans-Siberian Railway which the 
Russian Government intends to construct. The company 
may, with the permission of the Chinese Government, work 
either in connection with the railway or separately coal 
mines and other mining, industrial, and commercial enter- 
prises in China. If such enterprises are worked separately 
the company must keep a separate set of books for each of 
them. The Russo-Chinese banks take the duty of organising 
the company, and when this is done all the rights and duties 
as to the construction and exploitation of the line are con- 
ferred upon the company. The company will be considered 
organised when the Government Bank presents to the 
Minister of Finance proof that the founders of the company 
have paid the first instalment of the shares not later than 
two months after the confirmation of the articles of associa- 
tion. The balance is to be paid not later than a year after 
the organisation of the company. Shares can only be held 
by Russian or Chinese subjects. The company will own the 
Chinese Eastern Railway for eighty years after the opening 
of the whole line, at the expiration of that period the lines to 
become the property of the Chinese Government. The 
Russian Government guarantees the resources of the com- 
pany to the extent of making obligatory the payment of 
shares. 

The new line will begin at the Onon section of the Trans- 
baikal Railway, and cross the Chinese frontier near the town 
of Staro-zurukhait, run in Manchuria toward the towns of 
Cicikar—Tsitsikar—Kulan-chen, and Ning-tu, and connect 
with the Nikolsk station of the South Ussuri Railway. The 
total length will be 1273 miles, of which 944? miles will be 
in Chinese territory. According to the original survey of 
the Siberian line, the length of that part between the 
stations Onon and Nikolsk was to be 16133 miles, conse- 
quently the course through Manchuria will shorten the 
Siberian Railway by 3403 miles. The Manchurian line will 
go more to the south than the former—Amoor—direction, in 
some parts as much as 398 miles, through a country of better 
climate and more productive soil. It will also cross the 
fruitful valley of the river Sungari, which supplies 
the Amoor region with bread. The capital will be Bxed 
in conformity with the cost of construction, which is to be 
calculated according to estimates founded on preliminary 
surveys. To the fundamental capital must be added the 
expenses for paying the interest and the amortisation of the 
fundamental capital during the construction of the line, and 
the outlay for purchase of material obtained by the Russian 
Government in a survey of a railway in Manchuria made by 
Russian engineers. The amount to be paid is subject to an 
agreement between the company and the Russian Minister 
of Finance. 

The capital is formed by the issue of shares and bonds. 
The stock capital is £535,422, divided into 1000 shares of 
£535 8s. 6d. each, issued at par. The Russian Government 
does not guarantee these shares. The rest of the capital 
formed by bonds issued in proportion to requirements, each 
bond with a special permit from the Minister of Finance, to 
whose approval the condition form and issue of the bonds, and 
the nominal sum and value of each separate issue are subject. 
The income and liquidation of these bonds will be guaranteed 
by the Russian Government. As to the realisation of the 
bonds, the company will have recourse to the Russo-Chinese 
Bank, but the Russian Government is to keep for itself the loan 
on the bonds, according to the price fixed by the company 
and the bank, and to pay the company the fixed sums in 
currency. 

The management of the construction and exploitation of 
the line, as well as the keeping of the accounts and books, 
is left to the company. The offices of the administration are 
to be in Pekin and St. Petersburg, at either of which meetings 
can be held. The administration is to consist of a president 
appointed by the Chinese Government, and of directors 
elected by the shareholders. The company is to begin work 
in August, 1897, and the line is to be completed in six years. 
The company takes on itself during the period of concession 
the following obligations:—The railway, with its appur- 
tenances and rolling stock, must be always kept in full order 
to satisfy all the requirements of working, as to safety, con- 





venience, and constant movement of passengers aric freight 
The traffic to be kept up in conformity with that on th, 
Russian railways connecting with it; likewiso Eastern 
railways. All trains of the Russian Transbaikal and Usgyyj 
railways are to be met by the Chinese Eastern Railway, and 
forwarded to their destinations without delay. To transmit 
at a speed not less than that on the Siberian Railway, all 
passenger and freight trains directly communicating with it 
To construct and use on the whole length of the line a tele. 
graph line connecting with those of the Russian railways and 
to receive and send without delay through despatches from 
one frontier station to another, and from Russia to Ching 
and the reverse. : 

If during the working of the line its technical arrangement 
shall not satisfy the ‘requirements of a regular and uninter. 
rupted traffic of passengers and freights, the company must 
take suitable measures to improve its working as soon as the 
Russian railways require them. Misunderstandings are to 
be decided by the Russian Minister of Finance. If the meang 
of the company are insufficient to carry out the necessary 
improvements, the railway administration can apply to the 
Russian Minister of Finance. 

A maximum tariff during the period of concession, ag to 
passengers, freights, and telegraphs, shall be established 
according to agreement between the company and the 
Russian Government, which cannot be raised without the 
consent of the latter. 

Russian mailbags, packages, and officials accompanying 
the same are to be carried free of charge. For the purpose 
the company assigns on each passenger-train a part of one 
car not shorter than 2ift.; but the Russian Post-office 
Department may furnish post-cars at its own expense, but 
the keeping, repairing—-except the inside fitting—and attach. 
ing them to trains must be free of charge. 

The following rights given by the Chinese Government 
remain in force for the term of the concession :—“ Passenger 
luggage and merchandise in transit from one Russian station 
to another are not subject to Chinese Customs duties, and 
are exempt from Chinese interior taxes and revenue 
Tariffs for passengers, freights, and telegraphs to be free 
from Chinese dues and taxes. Merchandise imported into 
China by rail and the reverse to pay Chinese import and 
export duties one-third less than those regularly paid at the 
Chinese tea Custom-houses. If goods imported are for the 
interior they shall pay transit duty to the amount of half 
the import duty paid by them, and then be free from addi- 
tional duties. Goods which have not paid transit duty are 
subject to all the interior taxes of the country.” 

The company can buy the materials for the construction 
of the line wherever it likes. Materials not purchased in 
Russia and passing through Russian territory will be free 
from paying Russian Customs duties. 

In general Northern Manchuria, which the line will cross 
in the middle, has natural wealth, some to a certain extent 
already worked. Agriculture is the chief industry of the 
Manchurian population, wheat, barley, buckwheat, rice, 
millet, peas, and maize being cultivated in considerable 
quantities. Manchuria poppy and tobacco are well known for 
their quality and the extent they are cultivated. Another 
important industry is cattle breeding. Of mineral wealth 
Manchuria is rich in iron ore, and not long ago gold mining 
was begun. On the line and the region in Manchuria are 
several large commercial pe. Among the principal ones 
are Girin, Khailar, and Cicik.r-Tsitsikar. Well-known 
annual fairs are held in Flandchur, in which Northern 
Mongolia and Northern Manchuria generally take the 
principal part, and to some extent the Russian Transbaral. 

In connection with this subject we think the views we give as 
a supplement will be of interest. They show various places on 
the Trans-Siberian Railway, and will give our readers not only 
some idea of the progress that has been made, but also of the 
nature of the difficulties that had to be faced. The bridges 
at Koorgan and Choolem are types of bridge construction on 
the whole line; whilst the views of the Omsk Railway Depot 
and Station and the Petropavlovsk will convey a general notion 
of the style of buildings adopted. The method of laying the 
rails is very clearly shown in one view. The rails from 
Chehabinsk right away as far as the train goes are 16 lb. to 
the foot, and this weight will in all eT be continued 
right through to Vladivostock; all the rails have been made 
in Russia and with Russian steel; the speed of the trains at 
present is 22 miles an hour. The rails are simply pinned 
down to the sleepers, no chairs being used. The track as 
far as Kreveschokovo is built mostly of sand and clay, and 
the ballast is 14 per cent. clay. All the brakes at present are 
worked by hand. 

Another photograph shows a train crossing over the Yenesee. 
The bridge not being ready, sleepers were laid down on the 
ice, and the train containing the famous Pangbourne Ex- 
pedition, together with Prince Hilkoff, passed safely over the 
river. The arrangements for heating Omsk Station are 
well deserving of notice ; the whole station, including station- 
master’s office and living rooms, first, second, and third-class 
restaurants and waiting-rooms, are warmed by one fire. Cold 
air is first drawn into a room about 20ft. square and 12ft. 
high, which is filled with large earthenware pipes; the air 
from this room then passes through the numerous ventilators 
of the whole station, and is finally drawn off by the draught 
of the fire which passes through the earthenware pipes, and 
then up the chimney. This arrangement is found to be more 
economical and cleaner than having a stove in each room. 
The cost for warming does not work out more than 6s. 
a day. 

A engines are used, the low-pressure being on one 
side and the high on the other. Wood fuel is used exclu- 
sively, a cubic fathom costing 10 roubles, and lasts about 
250 versts, or 165 miles; petroleum fuel is not yet used any- 
where on the line, it being too expensive. 








ELEctrrciTy INSTEAD OF STEAM.—The proposition of the Illinois 
Central Railroad to use electricity for running its suburban 
trains is attracting a great deal of attention from railroad men, as 
it will be the first practical attempt to substitute electricity for 
steam in railway operations. It will be tried on eight miles of road, 
the suburban business of which is supposed to be the heaviest of 
any "ed railroad = the world, — _——— ee, hs “ 
hardly expected that the change will result in any great cuttin 
down of expense, but it is thought that the train service will be 
more flexible and frequent, as it is proposed to do away with the 
regular train schedule entirely, running the cars or trains so often 
that passengers will do vei little waiting at the stations. Those 
practically interested in ra) ing are anxious to see this idea 
worked out, ay bp that without definite figures it is impossible 
to estimate what the relative economy would be, but for a service 
of the kind contemplated they admit that there will be at least a 
= convenience in the use of electricity,—American Manu- 

‘acturer, 
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THE CONFERENCE EXCURSIONS. 
THE RIVERSIDE LONDON WATER COMPANIES. 


Wirnovut entering upon the much mooted, and still 
undecided question, whether and when it may become 
necessary to supplement or altogether supersede the 
present water supply drawn from old Father Thames by 
a draft from a new source, it is clear that the incessantly 
increasing demands, both in number and magnitude, 
which are made upon its resources cannot go on for 
ever. In fact, were the new works and the extension of 
old ones, which the various water companies have under 
construction at the present moment on their riverain 
premises, all devoted to the intaking and storing of 
water, the situation would become seriously accentuated. 
But it happens, fortunately for our sorely tried metro- 
politan river, that the works alluded to are, in the main, 
intended as much for the purpose of purification and im- 
proving the quality as for that of increasing the quantity 
of the supply. Filter beds are as much to the fore 
as reservoirs, although some examples also of the latter 
description of works are in active progress. It has been 
asserted that there is no system of chemical or 
mechanical purification, singly or in combination, or 
any other similar process short of a natural one, or 
distillation, which thoroughly and efficiently accom- 
plishes the task undertaken. We do not quite endorse 
this statement, although we are willing to admit 
that very possibly in the abstract no system of 
purification, with the exceptions quoted, is perfect. 
Allowing some of them even to be so in principle or in 
theory, there are so many hostile causes in operation 
attending their application, that it is no great wonder 
that frequently the practical results fall short not only of 
what they are expected to be, but of what they are actually 
required to be. At the same time it must be understood that 
we do not want absolutely pure water in the sense of distilled 
water, but water equal to a certain standard of purity, 
which will render it perfectly innocuous to the human 
organisation after imbibition. This standard has been 
and is attained, and while acknowledging the fact, it may 
at the same time be remarked that there are unquestion- 
ably several processes which fail to stand this test, and 
should be deservedly classed with those of a like nature, 
which to a great extent, as it is so stated, clarify but do 
not thoroughly purify water. In a word, they act as 
strainers and not as filters. 

At the invitation of the directors of the London Water 
Riverside Companies, whose works extend from 
Hammersmith to Sunbury, and of Messrs. John Aird 
and Sons, a party of about a hundred gentlemen met on 
the 27th ult. at Hammersmith Pier, and proceeded in a 
couple of steamers to pay flying visits to as many of 
the waterworks as the time at their disposal would 
permit. The first on the list was the. West Middle- 
sex, which has its reservoirs and filter beds near 
Barnes, and its pumping station and engines at Hampton. 
The recent additions here comprise four new reservoirs, 
spread over an area of 110 acres, which are now almost 
completed. They are protected by banks, which are con- 
structed with the usual puddled core, carried down to the 
solid substratum of clay underlying the site of the storage 
basins, so that all filtrations of their contents outwards, 
as well as any leakage inwards of outside waters, are pre- 
vented, except through such channels as are provided for 
the purpose. Putting the boats about and continuing the 
voyage up stream, the next stoppage was made at the 
site of the Chelsea Waterworks Company, whose distinc- 
tive appellation is derived, not from the name of the place 
where they are located, but from that of the district 
which they supply with water. A little apparent confu- 
sion arises sometimes with respect to this nomenclature 
in the minds of those who are not intimately acquainted 
with the riverside itinerary. It is, however, common to 
other water companies besides the one quoted, such as 
the Lambeth, also the Southwark and Vauxhall com- 
panies. A new filter bed, about an acre and a-half in 
extent, is under construction at this point, with the ordi- 
nary system of donward filtration. Opinions were 
by no means altogether unanimous respecting the 
superior economy of the method used for washing 
the sand and gravel over those of a less elaborate 
and more usually employed character. That it does 
its work well and thoroughly will be generally 
admitted; but, without entering into calculations, 5000 
gallons of water seems rather a liberal allowance for each 
ton of gravel washed and cleaned. On the other hand, it 
must be conceded that the water which does by far the 
greater part of the labour is, in this particular description 
of constructive work, both plentiful and readily obtained. 

At Hampton the third and final visit was made to the 
site of the Southwark and Vauxhall and of the Grand 
Junction Waterworks Companies, where some extensive 
additions, including reservoirs, filter beds, and a new 
engine-house over 100ft. in length, are in active progress. 
As for some years new works and newer types of pump- 
ing engines have been continually constructed and 
erected by these companies, the visitors were afforded an 
opportunity of taking a retrospective glance at the 
alterations and improvements effected in both boilers and 
engines, and their inseparable accessories, to bring them 
to date. All the intermediate stages, from the old types of 
boilers and the Cornish engines to the jin de siécle develop- 
ment of the triple-expansion principle and practice, are 
on view on the companies’ premises. The whole of the 
works under present construction by the Waterworks 
Companies on the river side are being carried out by 
Messrs. John Aird and Sons. 


THE CENTRAL LONDON RAILWAY. 


Sanctioned by Act of Parliament in 1893, it was not 
until nearly three years subsequently that the necessary 
land, easements, and house property were acquired, which 
enabled a fair and permanent start to be made with the 
constructive details of the works of the Central London 







previously let to the Electric Traction Company, which at 
once commenced their subterranean borings from the 
bottom of six vertical shafts, sunk to an average depth 
of between 60ft. and 70ft. Briefly, the line—which is 
probably the most important of all the present under- 
takings of a similar character in the metropolis —is six 
and a-half miles in total length, and runs from Shepherd’s- 
bush, by Holland Park, Notting-hill Gate, Queen’s-road, 
Westbourne, Marble Arch, Marylebone-lane, Oxford- 
circus, Tottenham-court-road, the British Museum, 
Chancery-lane, and Newgate, to its City terminus near 
the Mansion House. The name of the company of con- 
tractors indicates unmistakeably the kind of motive power 
to be employed. 

Among the visits to public engineering works in 
actual construction, arranged bythe Institution of Civil 
Engineers for its members on Tuesday last, was one to 
the site of the future Oxford Circus Station of the Central 
London Railway. A party of between fifty and sixty 
assembled at the rendezvous, and after packing them- 
selves in successive instalments within the ‘ cage,” were 
promptly lowered to the regions below. A description of 
the general character of the work in progress at this 
station, which is being vigorously and actively pushed on 
by the contractors, Messrs. Walter Scott and Co., will 
fairly represent what is being executed at other similar 
points along the line.’ss3 "3 2BRtT = eBeCr . 

The works to be done at this station, and starting from 
it in both directions as a base, consist of the sinking of 
two shafts, 23ft. diameter, 87ft. deep, and one shaft 18ft. 
diameter, and 76ft. deep. The two 238ft. shafts, in one of 
which the visitors descended and ascended, are intended 
for the passenger lifts, two lifts being worked in each 
shaft. The 18ft. shaft is to contain two spiral stairways— 
one for exit and one for entrance. All the shafts are 
constructed of cast iron tubbing, the plates being lin. 
thick and 4}in. in the flanges, and were sunk into the 
London clay, which, at this station, is 35ft. from the 
surface, of a stiff consistency and very dark in colour. 
Below that level, and in the London clay itself, the plates 
were put in by underpinning. All crevices at the back 
of the plates are grouted up with hydraulic lime grout, 
ptr under pressure, the joints are pointed with Port- 
land cement, and the bottom of each shaft, all three of 
which are completed, is filled in with 2ft. 6in. of 
cement concrete. The construction of the brindled 
brickwork passages leading from the shafts to the 
stations on the entrance side are 8ft. 3in. wide ; those on 
the exit side, where a crowd might form in front of the 
lifts, are 13ft. wide, and a short length on the eastern 
side has been already built. Each station tunnel is 21ft. 
in diameter and 325ft. long, for, similarly to its proto- 
type, the City and South London Electric Railway, each 
track is restricted to its own tunnel. Both main-line 
tunnels are 11ft. 6in. in diameter, the plates having a 
thickness of jin., and flanges 4in. in depth. 

Above ground the plant required to maintain the work 
below in progress consists of 40-horse sed boiler, 
which actuates an air compressor and a double set of 
engines anddynamos. Compressed air having a pressure 
of 50 lb. per square inch is employed for ventilating the 
tunnel, for working the air pumps on the smaller sized 
shields, and for grouting up the joints in the cast iron 
arch forming the tunnel itself. The compressor has a 
diameter of 12in. and a stroke of 18in., and was made by 
Messrs. Slee and Co., of Earlestown. To work the 
dynamos, the engines provided are of the verticai com- 
pound central valve construction, 7in. and 12in. by 6in., 
and run at 400 revolutions. At a speed of 800 revolu- 
tions the dynamos supply a current of 200 volts and 800 
ampéres. Electrical plant, which we purpose to illus- 
trate in an early issue, is also used underground to a 
considerable extent, and the whole, both above and below, 
was supplied by Messrs. Earnest Scott and Mountain, 
Limited, of Newcastle-on-Tyne. 

The lifting and lowering of the materials from and to 
the tunnels is done by ah hydraulic jigger, worked from 
the mains of the London Hydraulic Power Company. 
The ram is 10ft. long by 12in. diameter, multiplies ten 
to one, and is suitable for a lift of 100ft. Below ground 
the plant includes the shield for driving the small tunnel, 
which is 12ft. Sin. external diameter. There are six rams 
for pushing the shield forward, each 7in. diameter, which 
at a pressure of one ton per square inch, give a total 
pressure of 230 tons, one half of whichis usually sufficient 
to move the shield. Pressure is supplied by a direct- 
acting pump, driven by compressed air. Ten of these 
shields are at work on the contract, and five more under 
construction. 
tunnel is 22ft. 8in. diameter, and requires twenty-two 
pushing rams Tin. diameter, which, at the maximum 
pressure of one ton per inch, give a total pressure of 
840 tons, one-third of which power is usually required. 
There are also five rams for supporting the face of the 
excavation, two hydraulic erectors for placing the iron in 
position, the pressure being supplied he a three-throw 
electric pump. Two of these shields are at work on the 
contract, and two more in course of construction; 
they have been all supplied by Messrs. Markham, of 
Chesterfield. The engineers for the Central London 
Railway are Sir John Fowler, Sir Benjamin Baker, and 
Mr. Mott. Mr. J. T. Middleton, on behalf of the con- 
tractors, Messrs. Walter Scott and Co., received the 
visitors. Messrs. Scott’s contract extends from the 
Marble Arch to the General Post-office, and includes 
54 miles of the total length of the line, with six stations 
and eighteen shafts, from each of which as a base, the 
constructive works are in active operation, 








TRADE AND Business ANNOUNCEMENTS.—Mr. Frank Hyland 
has taken into partnership Mr. Henry Riches, A.S,A.A.—We learn 
that the Austrian Government have placed a contract with Messrs, 
Yarrow and Co,, of Poplar, for four first-class torpedo boats of the 
improved Viper type.—Richard Garrett and Sons announce that, 
for family purposes only, their firm has been converted into a 


The shield for driving the large station | E.C 
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MOTOR CARS AT THE CRYSTAL PALACE, 





In response to the offer of prizes to the value of 1109 
guineas, by the proprietors of this journal, seventy-two 
entries were made for competition. The names of the 
competitors, and the classes in which they entered 
vehicles, are given in the following list :— 


CLASS A. 


The Electric Motive Power Company, Limited, 16, 
Elm-street, Gray’s Inn-road. 

The Electric Motive Power Company, Limited, 2ng 
carriage. 

Middleton Crawford, 37, New Oxford-street, W.C. 

The London and Glasgow Motor Car Syndicate, 11, 
Queen Victoria-street, E.C. 

New and Mayne, Limited, Palace - chambers, Bridge. 
street, Westminster. 

Clement Richardson, 128, Stephen’s-green, Dublin. 

G. F, G. Des Vignes and Co., Limited, Orleans Works, 
Teddington. ; i 

John I. Thornycroft, Eyot Villa, Chiswick Mall, 
Chiswick. fA: 

The Dorset Iron Foundry Company, Limited, West 
Quay-road, Poole. 

E. J. Pennington, Bramlea, Hersham-road, Walton-on- 
Thames. 

W. J. Perrett, The Laurels, Romford. 

W. H. Barker, 37, Haverstock-hill, N.W. 

William Baines, 5 and 6, Great Winchester-street, 
London, E.C. 

John Fielding, Upton Saint Leonards, Gloucester. 

The McDonald Patent Battery Syndicate, 4, North 
Saint David-street, Edinburgh. * 

The Clarkson and Capel Steam Car Syndicate, Limited, 
Deverell-street, Great Dover-street, E.C. 

J. Irving Courtenay, 4, Great Winchester-street, E.C. 

Douglas Neale, 21, Rutland-square, Edinburgh. 

Roots and Venables, 100, Westminster Bridge-road, 8. W. 

Higgins, Bessemer, Nicholson, and Co., 127, Brixton- 
hill, 8.W. 

The Romiley Engineering Company, Hatherlow Wharf, 
Romiley. 

Henry Sharp, 43, Broadway, Deptford. 

Brindley, Naylor, and Wilson, 5, Waterloo-road, North, 
Wolverhampton. 
Ridley James Urquhart, 6, Clayton-square, Liverpool. 
Stevenson and Shovelton, 28, School-lane, Liverpool. 
H. K. Hales, cycle agent, Burslem. 
Walter Jno. Hubert Jones, (J. Truman and Co.), 
Gloucester Works, Smithfield-passage, Birmingham. 
The London Motor Car Works Company, Ltd., Albert 
Mills, Beavor-lane, Hammersmith. 


CLASS B. 


The Electric Motive Power Company, Limited, 16, Elm- 

street, Gray’s Inn-road, W.C. 

James Morton Hall, 102, Dale-street, Lancaster. 

J. Holt Thomas, West View, Hopwood-lane, Halifax ' 

New and Mayne, Limited, Palace-chambers, Bridge- 

street, Westminster. 

Attkinson and Philipson, Northumberland Carriage 

Factory, Newcastle-on-Tyne. 

E. J. Pennington, Bramlea, Hersham-road, Walton-on- 

Thames. 

W. J. Perrett, the Laurels, Romford. 

Greengrass and Docking, 62, Dingwall-road, Croydon. 

William Baines, 5 and 6, Great Winchester-street, E.C. 

The Electric Construction Company, Limited, Bush- 

bury, Wolverhampton. 

G. Stanton, 335, Strand, W.C. 

The McDonald Patent Battery Syndicate, 4, North 

Saint David-street, Edinburgh. 

The Clarkson and Capel Steam Car Syndicate, Limited 

Deverell-street, Great Dover-street, S.E. 

Douglas Neale, 21, Rutland-square, Edinburgh. 

Roots and Venables, 100, Westminster Bridge-road, S.W. 

Accles and Sugden, 75, Queen Victoria-street, E.C. 

William Henry Dugard, Vulcan Mills, Bridge-street 

West, Birmingham. 

Mi The Yeovil Motor Car and Cycle Company, Limited, 
eovil. 

J. F. Stilwell, Royal Pier Hotel, Weston-super-Mare. 


CLASS C, 
Herbert John Dowsing, 24, Budge-row, Cannon-street, 


New and Mayne, Limited, Palace-chambers, Bridge- 

street, Westminster. 

Enock Bros., Coombe, Dartmouth, Devon. 

Clement Richardson, 128, Stephen’s-green, Dublin. 

The Steam Carriage and Wagon Company, Limited, 

Homefield, Chiswick. 

The Dorset Iron Foundry, Company, Limited, West 

Quay-road, Poole. 

The Lancashire Steam Motor Company, Leyland. 

The Prince Motor Syndicate, Limited, 147, Leadenhall- 

street, E.C. 

The Clarkson and Capel Steam Car Syndicate, Limited,, 

Deverell-street, Great Dover-street, S.E. 

Douglas Neale, 21, Rutland-square, Edinburgh. 

The Liquid Fuel Engineering Company, East Cowes, 

Isle of Wight, and 20, Abchurch-lane, E.C. 

. The Romiley Engineering Company, Hatherlow Wharf,, 
omiley. 

Mincwwnciine and Sons, Limited, Greenwich -road 

Greenwich. 

J. F. Stilwell, Royal Pier Hotel, Weston-super-Mare.” 

Stevenson and Shovelton, 23, School-lane, Liverpool. 


CLASS D. 


The Clarkson and Capel Steam Car Syndicate, Limited’, 
Deverell-street, Great Dover-street, S.E. 





a limited yom A under the style of Richard Garrett and 
ons, Limited. There has been no alteration in the management 





Railway. The contract for making the line had been 





of the business, 


Roots and Venables, 100, Westminster Bridge-road, 


WwW. 
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CLASS SUPPLEMENTAL. 
Herbert John Dowsing, 24, Budge-row, Cannon-street, 


g.C. 

, Herbert John Dowsing, 24, Budge-row, Cannon-street, 

E.C. (2nd). : : 
M. Tod and Son, Devon Engine Works, Dunfermline. 
Alfred Cornell, Tonbridge, Kent. 
William Baines, 5 and 6, Great Winchester-street, E.C. 
7, Coulthard and Co., Cooper-road, Preston. 
J. I’. Stilwell, Royal Pier Hotel, Weston-super-Mare. 
H. K. Hales, cycle agent, Burslem. 


As time lapsed, and the day of trial approached, with- 
drawals began to come in, in most cases accompanied by 
a statement that the car or cars could not be completed 
in time, from which it would appear that a period of over 
twelve:months has not been sufficient to produce a satis- 
factory vehicle. On Friday last only half a dozen cars 
were on the ground at the Crystal Palace, and finally, on 
Monday, there were ready to take part in the competition 





3°2 brake horse-power and runs at about 510 revolu 
tions per minute. 


the friction clutches. 
chain wheels directly to the axle. 


and crank 


whether for vehicles or other purposes. 


- | fitted with solid rubber tires. 
A silent-running chain connects 
the crank shaft to a countershaft on which are keyed 
These clutches drive either 
of two chain wheels, which are connected by chains and | 
The cranks of the 
motor are = opposite each other, so that one piston 

alances the other, which it effectually does. 
The inventors’ method of governing, by operating the | 
exhaust valve and the oil feeder simultaneously and by 
the same mechanism, enables them, they say, ‘to obtain a 
clean exhaust, and the construction of parts surrounding 
the vaporiser and igniter relatively to one another | 
ensures complete combustion.” The method of governing | 
was only arrived at after many years of experiment. 
Their automatic burner for heating the ignition tube 
enables the motor to run continuously as long as it is 
supplied with oil, without any attention whatever, which 
they think cannot’ be claimed; for any other oil motor, 
The water is 


A cross bar, connected by 
links to the two front wheel heads, steers both wheels, at 
the same time. The motor is of 14-brake horse-power, 
and runs at about 510 revolutions per minute. A silent 
running chain connects the crank shaft to a countershaft, 
which is connected by a chain to a second countershatt, 
on which is fitted a friction clutch. This clutch drives 
| either of two chain wheels, which drive the spindle of the 
back wheel by chains. The water tank is placed on one 
side of the frame to balance the fly-wheel on the other. 
The cooling water is conveyed from the tank through 
the tubular frame of the car, and passes tevongh a coil of 
pipe surrounding the fly-wheel, and is thus cooled by the 
air given off at the periphery by rotation. The ignition 
| tube is first heated by a separate lamp, which is removed 

or extinguished as ‘soon as the engine is“started. The 

tube is afterwards kept hot by means of an_automatic 

burner. The attention of the judges was especially 

drawn to:—(1) The? tubular frame for conveying and 

croling the jacket water; (2) the coil round ‘the fly-wheel 
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THE YEOVIL MOTOR CAR 


only five, although there were one or two others 
present. These were a four-seat petro-car, and a petro- | 
cycle, sent by Messrs. Roots and Venables; a steam van, 
sent by the Liquid Fuel Engineering Company, of the | 
Isle of Wight; the Bushbury electric cart, sent by the | 
Electric Construction Company, Ltd., of Wolverhampton ; 
a light oil car, sent by Mr. Cornell; and a car sent by the 
Yeovil Motor Car and Cycle Company. 
In compliance with the rules of the competition all the | 
competitors have supplied us with detailed drawings of | 
their engines, but they have requested us not to make | 
these drawings public, and we comply with the request. | 
Descriptions have been also supplied us, and these we | 
have utilised in what follows, while on this and the 
following pages will be found illustrations showing the 
external characteristics of each car. 
We begin with Mr. Cornell’s car—see page 567—Supple- | 
mental Class. The exhibitor has been content with the 
following description, which has, at least, the merit of ex- | 





THE BUSHBURY ELECTRIC DOG CART 


pumped through the jacket; it then traverses the whole 
of the upper tubes of the vehicle frame and then by half 
the lower tube to the water tank, thence by the other side 


of the lower tube of the frame back to the pump. This | 


enables a much less quantity of water to be carried. 
There is only one countershaft, which not only drives 
the main axle directly, but also operates the valves and 
carries the governor. The inventors say that they have 
found by experiment that it is advisable to have the 
driving countershaft directly over the axle rather than 
placed horizontally with it, and to have an intermediate 
stiff spring for various reasons, three of which are as 
follows :—(1) In meeting with a large obstacle, such as a 
brick, the driving wheel, if the car is going at a slow 
speed with but little momentum, is suddenly checked, 
and the chain may snap or shear a tooth off the wheel ; 
in this car the chain slackens to reduce the jar; (2) slack 
in the chain is easily taken up, and the chain can always 
be kept tight ; (3) the chain runs more smoothly, and the 


for cooling the jacket water; (3) the automatic burner ; 
(4) balancing the fly-wheel by the water tank; (5) 
making the same governor govern both the oil feed and 
the exhaust valve; (6) doing without the use of gear- 
| wheels at all, either in the car or motor; (7) the con- 
struction of the ignition tube relatively to the port and 
combustion space, enabling a complete combustion to be 
obtained. It would be quite impossible to make the 
special features of these cars intelligible without drawings, 
which for the reasons we have given we do not publish. 
The Yeovil motor car—see above—Class B, is a light busi- 
ness carriage for two persons. It is driven by a two-cylinder 
Petter patent petroleum engine, working on the Otto cycle 
and using ordinary petroleum, such as the American brand 
of ‘ Royal Daylight.” The cylinders are arranged side by 
side, and fire alternately. The explosions are effected by 
means of two ignition tubes, heated by a single blow 
lamp. The air inlet valves of the motor are operated by 
| the suction of the piston, the exhaust valves by means of 





treme brevity : ‘‘ The car is propelled by an engine working | power is conveyed through the clutches more evenly and | levers driven by chain gearing from the crank shaft. The 


is opened by a cam working a rod. The air and vapour 
valve is opened by suction.” If Mr. Cornell is satisfied | 
with this description we have no reason to complain. 
The Roots and Venables cars—page 566—Class A, B, 
and D, represent most praiseworthy attempts to construct 
heavy oil engine motor cars. ‘The first is thus de- 
scribed:—The motor, which is twin-cylinder, is of 


on the Otto cycle, with electric ignition. The exhaust | steadily, with less “grips and slips.” 

the car can be done at fe 
and thumb, and is always positive. 
| used anywhere in the motor or car, all driving is done by 
chains to obtain silence. 





steering and driving. 
front and one—the 


The steering of 
No gear wheels are 
The Roots petro-cycle carries two B pcomge: the rear one 


There are three wheels, two in 
iver—at the back. The wheels are 


motion is taken from the crank shaft to an intermediate 


ull or slow speed with the finger | shaft by means of sprocket wheels and chains, reducing 


| 


| lever. 


the speed in the ratio of 2°8 to1. A friction disc on the 
intermediate shaft is made to grip the chain wheel by 
lateral pressure applied to the end of the shaft by a hand 
The intermediate shaft drives on to the rear axle 


by either one of two chains, the one gearing in a ratio of 
12 to 32 and the other of 6 to 36, providing fast and slow 
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speeds of ten and four miles respectively. A square 
clutch on the intermediate shaft between these two 
chains throws either one of them into action. The rear 
axle drives one only of the rear wheels of the carriage. 
The patent reversing motion is taken from the crank 
shaft by a belt. This belt drives a loose pulley carried 


on a foot lever. When reversing, the friction clutch for 
forward driving is released, the foot lever is held down, 
and the back of the belt pressed on to a pulley fixed on 
A brake is held on the fly-wheel 


the intermediate shaft. 





tial gear, to the case of which the sprocket wheel is 
attached. The steering wheel is mounted in a fork, and 
the backbone is pivoted on it by a joint having universal 
motion. Diagonal side braces are attached by joints to 
the lower extremities of the fork, and at their other ends 
to the front of the cart; these keep the fork in position, 
and permit of the wheel locking; they also cause the wheel 
when locked to be deflected from the perpendicular 
towards the side of the greater circle described, thus 
greatly adding to the stability when turning. 








ROOTS AND VENABLES’ 


by a spring to control the engine when the carriage is at 
rest. When the carriage is in motion this brake is held 
off byahand lever. Two pairs of ordinary carriage brakes 
are applied to the rear wheels, and the reversing motions 
provide a strong additional brake in case of emergency. 
The Electric Construction Company’s dog-cart, page 565, 
Class B, is designed to carry two persons seated side by 
side. The motive power is derived from accumu- 
lators, and the motor is at rest when the car is 


PETRO-CYCLE 


The steering wheel is guided by leather reins, running 
through eyes in a crossbar attached to the top of the 
fork. A bolt is provided, by which the wheel is kept in 
mid-position ; this is released automatically when tension 
is applied to the reins. The switch gear consists of a 
reversing and a controlling switch, placed under the 
driver’s seat; the former is manipulated by a vertical 
lever on his right hand, the latter has four positions, 
(1) Off; (2) two parallels of twenty celis series, in 

















ROOTS AND VENABLES PETRO-CAR 


standing. It can travel up to twelve miles an hour on a | circuit with the motor; (3) forty cells in series, in circuit 
good level macadamised road, and has surmounted | with the motor; (4) forty cells in series, in circuit with 
giadients of 1 in 14 ata walking pace. It is not claimed | the motor, with a resistance in parallel with the magnets. 
that the accumulators will carry it under average con- | The controlling switch is a roller actuated by the driver 


ditions more than twenty miles without re-charging. It 
can be made to travel backwards at a walking pace. Its 
weight is about 13} cwt., exclusive of passengers. There 
are two driving wheels, and one steering wheel in front. 
The two-pole motor is geared by means of a Renold chain to 
the driving axle. The driving wheels are keyed to the 
axle, which is divided into two parts, united midway 


between the wheels by an ordinary bevel wheel differen- 





sliding his seat forward when starting or accelerating the 
motion, and sliding it backwards when slackening the 
speed or cutting off the current. When the controlling 
switch is in the first position and the car is running, if the 
reversing switch be set to backward, the motor is closed 
on itself in circuit with a resistance and generates current. 
This combination is chiefly of use in checking the speed of 
the cart on long descents. For bringing the cart toa 





stand a band, actuated by the foot, is applied to a cagt 
iron drum on the motor axle. 

The motor is carried by a frame, articulated at one end 
to the road axle-bearing cases and at the other end slun 
by an elastic attachment to the under side of the foot. 
board. In working, the distance between the motor and 
road axles is fixed, but it can be adjusted to compensate 
for wear in the chain. The driving wheels are 39in, 
diameter, and the steering wheel 45in.; they are of stee] 
throughout, with solid rabber tires. All three wheels 
are fitted with ball bearings. The sprocket-wheel jg 
20}in. diameter ; the chain is }in. pitch, and has a break. 
ing strain of over 4001b. About three-fourths of the 
weight is carried on ordinary elliptical carriage springs, 
resting on the bearings of the driving axle, the rest of 
the weight is carried by the front wheel. The gauge ig 
4ft, 6in., and wheel base 5ft. 6in. All the working parts 
are boxed in, but are easily accessible from above. The 
motor bearings receive continuous lubrication from an 
endless chain dipping into a reservoir of oil. The motor 
is series-wound, and has a slotted armature, drum. 
wound, with Eickemeyer coils, and carbon brushes are 
used. The magnet is two-pole, wound with a single coil 
of square wire. The commercial efficiency is about 
80 per cent., with 80 volts 10 ampéres, at 700 revolutions 
per minute, this output approximately corresponding to 
a speed of ten miles an hour. 

The accumulators are of the Faure-King type, manu- 
factured by the Electrical Power Storage Company, 
Limited. There are four boxes, each containing ten 
cells, the total weight being about 5 cwt. Each cell con. 
sists of two half plate negatives and one positive. The 
rated capacity is 40 ampére hours at a discharge rate of 
five ampéres, or about 28 ampére hours at a discharge rate 
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BOILER, LIQUID FUEL ENGINEERING CO. 


of 15 ampéres. The accumulators are carried in the body 
of the car, and terminals are provided for charging them 
in place, for which current at 100 volts is required. 
They are completely discharged when the volts drop to 
74, and then require about seven hours to re-charge. The 
depth of the boxes and cells is such that violent jolting 
does not cause the acid to be spilt. 

By far the most interesting vehicle shown was the Liquid 
Fuel Company's van, Class C. This company has been 
engaged for some time in the construction of launches and 
small yachts, some of these indicating about 200-hors2 
power. Steam is generated in a water-tube boiler, the 
fuel used being petroleum. The application of this boiler 
and furnace to road locomotion is a new departure on the 
part of the firm. 

The external characteristics of the van will be gathered 
from the illustration on page 565. About two-thirds of 
the length of the van inside are available for passengers 
or goods. Under the floor are placed a pair of horizontal 
tandem compound engines. These are so small that 
they resemble models. They are beautifully made, and 
running at 625 revolutions per minute, with a pressure 
of 250 lb. they give about 12 brake horse power. The 
crank shaft is geared about 2 to 1 to a countershaft, 
which is geared about 4 to 1 on the road wheels. 
Thus the carriage wheels make one revolution for about 
84 revolutions of the crank shaft. Under the driver's 
seat, which extends across the front of the van, is a box, 
the seat forming the lid. In the box are two horizontal 
plunger feed pumps, driven by an inclined shaft and 
bevel gear from the first countershaft. One of these 
pumps is spare. There is, besides, in the box a little 
horizontal double-acting steam donkey pump, for feeding 
the boiler when the van is standing. The driving wheels 
are turned round by toothed wheels of good size secured 
to the wood spokes. These wheels are enclosed in cases, 
so made that it is claimed that no dirt can get in. The 
engine, and all the gearing, indeed every portion of the 
mechanism, is readily accessible, all the arrangements 
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having been carefully studied and worked out on lines 
which commend themselves at once to the professional 


Steam is generated in a tubulous boiler, a sectional 
view of which is given in the accompanying engraving. 
The drawing explains itself to any one who has ever 
seen a water-tube boiler of the Thornycroft or Normand 
type. ‘he tubes of solid drawn copper are not rolled in, 
but are fixed by a patented screwed joint. The ends of 
the tubes are flanged after running nuts have been put 
on them, and these nuts are then used to force home 
the tube ends, copper to copper, and to make a joint; the 
boiler stands across the car, just behind the front seat. 
The water tanks serve as two longitudinal seats in the 





SECTION OF BURNER 


yan. The steam drum is of Elmore deposited copper, 
and any tube may be taken out and replaced in a very 
short time. 


be readily understood from the accompanying engravings. 
The oil is delivered into a “ gasefier” over the flame, 


OW Intety 





Plan of Generator. 


which serves to spread the flames and hot air. The ail 
is driven into this gasefier by the pressure of air main- 
tained over its surface in the tank by a small pump 
worked by a handle at the driver's right-hand. The 


petroleum vapour thus produced passes down through | 


a pipe as shown to a conical burner, and the amount 
which issues is regulated by a tapered pin, the position 
of which is controlled automatically by the boiler pressure. 
The combustion produced is very complete, and the 
boiler made at all times as much steam as the engines 
could use. 

The proceedings on Monday were very simple and call 
for no detailed description. They con- 
sisted in running the different cars over 
a couple of miles of roadway in the 
grounds of the Palace. These roads 
were laid out by a landscape gardener, 
and are crooked and hilly. They afforded 
an excellent trial ground, and being soft 
from recent rains in more than one place, 
they proved too much for the powers of 
some of the vehicles, from which the 
passengers had to descend, and “ push 
behind” on two or three occasions. The 
competitors explained the construction 
of their vehicles to the judges, and put 
them through such simple tests of stop- 
ping, starting, turning, &c. &c., as the 
judges directed. 

Late in the afternoon, the jadges retired 
to their office, and after about half an 
hour's deliberation, came out, when Mr. 
Graham Harris, as honorary secretary, 
read to the assembled crowd the follow- 
ing award, which was subsequently posted 
on the office door, and the proceedings 
terminated :— td 

‘The judges have decided that they cannot award a 
prize to any of the cars exhibited. It will therefore not 
be necessary for the trial run to Birmingham to take 
place. Although the judges cannot see their way to 
award any prizes, the steam car!of the Liquid Fuel 
Engineering Company, and the Bushbury electric car 
of the Electric Construction Company, are highly 
commended.” 

On Tuesday last the Liquid Fuel Engineering Com- 
pany's van started upon an unofficial run to Birmingham 
and back, the outward route taken being vid St. Albans, 
Dunstable, Stony Stratford, Towcester, Daventry, and | 
Coventry. At all the towns and villages along the line of 
route large crowds of people were assembled and dis- 


lar 


The arrangement for burning the petroleum | 
is very ingenious and highly satisfactory, and will, we think, | 


played much interest in the progress of this novel 
method of road locomotion. A_ representative of 
THE ENGINEER accompanied the vehicle as far as 
Towcester—about seventy miles. The weather was 
favourable, but the roads were heavy after the recent 
storms, while the surface was very uneven between 
Dunstable and Stony Stratford. Notwithstanding these 
drawbacks an average speed, including the time allowed 
for stoppages, was about eight miles per hour, and 
all the hills—with the exception of Holywell-hill, enter- 
ing St. Albans, an exceedingly steep gradient—were 
overcome without difficulty. One or two trifling hitches, 
inseparable from experimental trips, and chiefly due to 
the excessive vibration set up by the concussion of the 
metal tires on the uneven roads, took place; but, 
generally speaking, the trip was a success. It would be 
interesting to note the difference in the working of the 
van if it were provided with some flexible-tired wheels. 
Mr. Roots also started for Birmingham, and arrived with 
his petro-car at St. Albans at 4.30 p.m. 











HEAVY TANK LOCOMOTIVES FOR THE INDIAN 
STATE RAILWAYS. 


Tue engines illustrated on page 569 were manufactured by 
Messrs. Neilson & Co., Hyde Park Locomotive Works, Glasgow, 
for the Muskaf Bolan section of the North-West Indian 
State Railways, to the designs of Sir A. M. Rendel, West- 
minster. They are intended to work on gradients of 1 in 25, 
and will traverse curves of 600ft. radius. The total weight 
of the engine in working order is over 92 tons, and as the 
greatest weight per axle is restricted to 174 tons, four pairs 

| of coupled wheels are required to give the necessary adhesion 
for the cylinder power. The engine is capable of taking a 
| load of 220 tons exclusive of its own weight up a grade of 
| 1in 25. In India the water in the tanks gets so hot that 
there is sometimes difficulty in feeding with the injectors ; 
| in addition, therefore, to one injector, a donkey pump capable 
of feeding the boiler with water at 180 deg. is fitted to the 
| engine. 
The principal dimensions of the engine are as follows:— 


Diameter of cylinders 20in. 

Length of stroke ee 26in. 

Diameter of coupled wheels .. 4ft in. 

Square feet. 

Heating surface ia tubes -. 1942 

Heating fire-box or 148 
Total ; 2090 

Area of fire grate .. 50°22 

Contents of tanks .. 2200 gallons. 

Fuel space.. .. .. 190 cubic feet 

Fixed wheel base .. a 16ft 

Total wheel base .. .. .. .. «, 3i1ft. 3in. 


180 ib. per sq. in. 
coal in bunkers, and 


Boiler pressure .. 
Weight with tanks 
in working order :— 


full, two tons of 





Tons. Cwts. Qrs. 

re i are ee, 13 0 
Leading coup'ed a Pe 8 1 
Intermediate coupled 17 8 1 
Driving .. we 17 9 0 
Trailing re 17 6 3 
Hind radia! . . 13 16 2 

92 1 3 


| This is, we believe, the heaviest locomotive in the world. 
In another impression we shall publish detail drawings. 








THE MERCHANDISE MARKS ACT. 


| Iv is an open secret that the Merchandise Marks Act, 
| which the Cutlers’ Company of Sheffield laboured so assidu- 
| ously to secure, has been gravely impeached in influential 
| quarters as having injured British trade. This objection toa 
| statute framed expressly in the interests of honest dealing, 

and primarily aimed at foreign piracy of British goods, was 
| very frankly dealt with recently by one of the witnesses 
before the Select Committee of the House of Commons. This 
witness was Mr. Herbert Hughes, solicitor, of Sheffield, who 
is the partner of Mr. Charles Macro Wilson, the law clerk to 
the Cutlers’ Company. Mr. Hughes exhibited small patience 
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CONNELL’S (ARNOLD'S) MOTOR CAR 


w.th the opponents of the Act. In his opinioa the statut® 
had been an admirable preventive of fraud so far as article’ 
of Sheffield manufacture were concerned. It afforded a ready 
means of tracing fraud to its source, and letting the long arm 
of the law get at the actual offenders. Mr. Hughes did not 
mince matters. He held that to ask for the repeal of a 


| statute containing such excellent provisions was a good 
| example of the recklessness with which people desired to pro- 


ceed “in order to free themselves of an Act which prejudicially 
affected them in some detail of their own business.” Mr. 
Hughes added that with regard to the diversion of goods in 
transit, the Cutlers’ Company and Chamber of Commerce of 
Sheffield were clearly of opinion that the expenditure of 
foreign Governments upon their ports and shipping, the 
preferential rates given by their railways, the lower rates in 





many cases charged by foreign ships, coupled with the un- 
doubted and most natural desire on the part of our foreign 
competitors, and the Germans more especially, to do their 
trade direct, had combined to make a primary and major 
cause for such ill effects as the transit trade might have 
suffered, in comparison with which any effect of the 
Merchandise Marks Act was but secondary and unimportant. 
Mr. Hughes pressed upon the Committee the importance of 
urging the Government to do something to get foreign 
countries to adopt the main provisions, at least, of the 
Merchandise Marks Act, “so as to police the world against 
falsely-marked goods.’ Great Britain, he held, had embarked 
upon a course of promoting honesty in trade, even at some 
loss to herself, and he earnestly hoped that the Committee 
would not recommend Parliament to depart from the policy 
which, on the evidence given by many witnesses, ‘ had caused 
British marks to be regarded with truth and confidence 
throughout the world.”” This view is the one universally held 
in the Sheffield district which was chiefly responsible. for the 
placing of the Merchandise Marks Act on the statute book 
of Great Britain. 
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THE BIRKENHEAD DESTROYERS, 


THE torpedo boat destroyer Griffon, built and engined by Laird 
Brothers, Birkenhead, whose satisfactory official full-power con- 
sumption trial was reported in our last issue, made ler official 
speed trial on the Ist instant. Six runs were made on the 
ae mile, giving a mean speed of 30°12 knots, made up. 
‘ollows :— 





Mins. Secs. 
First run Pts ie ann 29 88 
Second run .. 1 - 594 30°20 
Third run 1 59 30°16 
Fourth run .. i 59 30°16 
a ale ae 59 30°16 : 
Sixthrun ..- .. .. 1 59 30:16 3 


The alternate runs were {made with the tide, but against thd 
wind, which freshened very considerably from the north as the 
trial progressed. This accounts for the marked regularity of the 
speed. The speed realised during the three hours was 30°15 knots.) 
After completing the miles the vessel was taken outside th 
Cambrae, but the heavy sea there was anything but conducting 
to a high performance, clouds of spray breaking over the vessel: 
She, however, maintained the contract spsed of 30 knots, despite 
the unfavourable conditions. After the speed trials the usual steers 
ing trials both at full speed ahead and astern were successfully 
carried out, and the vessel returned to the Albert Harbour, 
Greenock. 

The Admiralty were represented by Messrs. J. J. Welch and 
A. R. Emdin, and Davonport Dockyard and Reserve by» Messrs. 
Gregory and Deacon. Mr. Stone, the chief engineer of the vessel, 
was also present, and the contractors, Messrs. Laird Bros., of 
Birkenhead, were represented by Mr. R. M. Laird and Mr. R. 
Ratsey Bavis, jan. 

The Griffon, which has now concluded all her official trials, is 
the tenth Birkenhead 30-knot destroyer that Messrs. Laird 
Brothers have passed successfully through their official trials, and 
delivered to our own and other Governments. 

Messrs. Laird Brothers successfully launched on Wednesday last 
H.M.S. Wolf, 30-knot torpedo boat destroyer, the tenth of this 
class built by them to the order of H.M. Government, 








TWO NEW PASSENGER SERVICES. 





AN important contract for a new Trans-Atilantic mail service has 
been entered into by Sir R. Cartwright with Messrs. Petersen, 
Tate, and Co. Four vessels are to be built, two of which are to 
be ready by May, 1899, and the other two in about twelve months 
later. They are to be each of 10,000 tons register, and to main- 
tain an average speed of 500 nautical miles a day, or 21 knots. 
Their length is to be 520ft., and they are to be equal in every 
respect to the best steamers afloat, such as the Campania and 
Lucania. Each veesel must accommodate 300 first-class, 200 
second-class, and 800 steerage passengers, and must possess a cargo 
accommodation of 1500 to 2000 tons, of which at least 500 tons 
must be cold storage. 

The service will be fortnightly while there are only two steamers, 
and weekly when all four are ready. The contract is for a term 
of ten years, and the contracting firm will receive a subsidy of 
£154,500, of which the British Government will pay one-third and 
the Canadian Government two-thirds. The firm is not allowed to 
accept any other subsidy. If it does, the amount will be deducted 
from the British subsidy. There must be no discrimination 
against any Canadian railway. ‘The contractors are to deposit 
£10,000 cash, and to give a guarantee for another £10,000. In 
summer the route will be from Liverpool to Quebec and continue 
to Montreal, and in winter from Liverpool to Halifax or St. John’s 
at the option of the company. The vessels are not allowed to call 
at any foreign port. 

On Tuesday last a new service to the Continent wd Fo'kestone 
and Boulegue was inaugurated by the South-Eastern Railway 
Company. ‘The new service renders it possible to leave London at 
2 45 p.m., and arrive at Paris at 10.5 p.m., all classes of passengers 
being accommodated. The train consists of ten vehicles, a 
corridor car, saloon, and ordinary coach being provided for first- 
class passengers. Second-class corridors are also provided, and the 
third-class carrieges, which are of the ordinary type, are fitted with 
central lavatories. The train is lighted by electricity on Gill’s 
system. The new vessel running in connection with this train is 
the Dachess of York, a paddle steamer of 4500-horse power. She 
is 280ft. long, 30ft. in the beam, and draws 9it. She accomplished 
the twenty-nine miles in ninety minutes. 








LiverPoo, TRaMWays,—Mr, H. Graham Harris—Messrs, B:am, 
well and Harris—has been asked by the Corporation of Liverpoc! 
to report to them generally as to the tramways of the city, which 
they have just purchased, and also as to the best methods of 
traction to be employed on them. An American and a Canadian 
engineer have also been asked to report, with special reference to 
the various modes of traction in operation in their respective 
countries, 

INSTITUTE OF MaRINE ENGINEERS.— The seventh annual 
dinner of the Institute of Mariae Engineers was held on Wed- 
nesday evening at the Holborn Rastaurant. Mr. J. Fortescue 
Fiannery, M.P., the President, occupied the chair; and 
among those present were Mr. Ritchie, M.P., President of the 
Board of Trade; Mr. Marcarney, M.P., Parliamentary Secretary 
t> the Admiralty; Mr. R, J. Seddon,’ Prime Minister of New 
Zsaland ; Mr. Jezse Collings, M.P., Under-Secretary of State for 
the Home Dzpartment ; Sir T, Satherland, M.P.,ehairman Penin- 
sular and Oriental Company ; Sir E. J. Reed ; Sir W. H. White, 
Assistant Comptroller Royal Navy; Sir E. 8. Dawes; Mr. E. 
Robertson, Q C., M.P.; Sir E. H. Carbutt; Lieutenant Colwell, 
Naval Attaché, American Embassy; Captain J. G:rigorovitch, 
Naval Attaché, Russian Embassy; Rear-Admiral E. Richard, 
Naval Attaché, French Embassy ; Commander L, von Sztranyavezky, 
Naval Attaché, Austro-Hungarian Embassy; Mr. Alderman 
Samuel; Mr. Duncan Mackinnon, chairman British India Steam 
Navigation Company ; Captain Yendo, Japanese navy ; Captain 
Miyabara, Japanese navy; Captain A, J. G. Chalmers, Nautical 
Adviser to the Board of Trade; Mr. A. J. Durston, Engineer-in- 
Chief, Royal Navy ; Captain T. Perkins; Mr. J. M’Donald ; and 
Mr. William I, Taylor, convener, 
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THE FRENCH NAVY. 


Tux discussion that is going on in French naval circles 
over the proposed new parliamentary grants for the 
building of vessels and the more efficient equipment of 
the fleet is not without interest to people in this country, 
because it points out the existence of dangers and pitfalls 
which, although happily avoided in our own Navy, may 
yet be considered with advantage as a means of suggesting 
possibly still further economies in our own expenditure. 
The whole trouble of the French navy has been in the 
extravagant use of money granted for carrying out ship- 
building programmes, and now that the authorities are 
probing the evils and demoralisation resulting therefrom 
alterations and reforms which may prove very instructive 
are being brought forward. In a general sense it may be 
said that the French are making a confession of utter 
failure. As is usual with them when they become alive 











to imperfections, they are laying them bare with lens and | 
scalpel, under the impression that it is only by means of | 
the most thorough investigation that it is possible to | 


discover the proper remedies. They are usually inclined 
upon such occasions to exaggerate defects ; but this only 


helps to prepare the public mind and enforce the 
necessity of something being done without loss of time. | 
Exaggeration undoubtedly does exist in certain questions | 


of detail ; but it must be nevertheless sufticiently alarming 
to find that after enormous sacrifices during the past 
twenty-five years the French navy has made sucr com- 
paratively little headway. In that time : 

no fewer than five naval programmes have 
been adopted, yeti not one of them has 
been carried out in its entirety. The pro- 
posal of the Minister of the Marine to vote 
an extra grant of 80,000,000f. during a 
period of eight years, and the counter- 
project of M. Lockroy to ask for a grant 
of 200,000,000f. in three or four years, 

have naturally created a lively discussion | 
in naval circles, and one anonymous 
writer, who is evidently an authority in 
the matter, has contributed a series of 
letters to the Temps, which are as re- | 
markable for their fearless denunciation 

of the existing state of things as for the | 
ingenious methods proposed for carrying 

out the necessary reforms. He states 
that naval experts are entirely sceptical 
as to the good that may be done by these 
fresh grants. It is not, he says, that 
they are opposed to the spending of the 
money—far from it; but they do not 
think that anything will be gained unless 
a complete reform is carried out at the 
same time in the administration of the 
Navy. The principal causes for anxiety 
are the following: —‘‘(1) The serious 
defects observed in the vessels constructed 
during the past few years have been much 
too numerous. If we continue to build 
ships lacking stability; if we accept | 
boilers that leak when only moderately 
forced; if we arrange the armament so 
badly that the guns can only be fired in 
calm weather, there can be no improve- 
ment in our fleet, even if we spend 
millions. (2) The ready handling of the 
fleet and its efficiency depend upon its 
homogeneity ; the qualities of the best 
ships are nullified by the defects of the 
worst. The English secure homogeneity 
in their naval forces by not constructing 
more than nine different types of vessels; 
we have no fewer than twenty-four on 
the stocks. (3) At the present moment 
the cost of constructing ships in France 
is as high, if not higher, than in the yards 
of small countries; and the ratio of the 
cost of production is three in France 
against two in England—that is to say, 
with the same sum England can build 
three vessels to our two.” Having thus 
recognised the evil, the writer endeavours 
to ascertain the cause. He first of all 
alludes to the most glaring defects in the large vessels 
that have been constructed during the past few 
years. 








There was the Magenta, whose instability | 


resulted in the formation of the Extra-Parliamentary | 
Commission of the Marine, and yet this ironclad is | 


classed as one of the best in the French fleet. Shortly 


afterwards the superstructure of the Brennus had to be | 


altered, owing to its being top-heavy. Four coast defence 
ironclads had to be modified because the heavy armament 
could not be utilised, and because the hydraulic machinery 
for these guns would not work when the vessel had a roll 
of more than five degrees. Then, as to the boilers, it may 
almost be said that there is not a single French vessel which 
has gone through her trials satisfactorily. In the Carnot, 
Charles- Martel, and the Jauréguiberry the Bellville tubes 
have had to be replaced. The Carnot, moreover, sinks so 
deeply in the water that when rolling her armoured belt 
disappears under the water. The cruiser Assas is also 
too deep in the water. The Descartes, on the other 
hand, is too high, and it has been found necessary 
to heavily ballast her with pig iron to the detriment of 
her speed. The trials of the torpedo destroyer Fleurus 
have been goingon for more than three years, but always 
without success owing to defective boilers. Many other 
vessels are giving trouble to the engineers, not only on 
account of the boilers, but also in some cases by the 
auxiliary machinery, and even the bad design of the ships. 
How are these serious drawbacks to be remedied? asks 
the correspondent of the Temps. First by reducing the 
number of types of vessels, and secondly by organising 
the responsibility. So far as the latter is concerned this 
has been up to the present entirely lacking, as the 
plans of the ships have been modified to such an extent 





in passing through so many hands that finally very little 
of the original design remains, and the vessel may turn | 
turtle on leaving port for the first time without its being | 
possible to bring the responsibility home to anyone. It | 
is true that Admiral Besnard has endeavoured to put | 
an end to this state of things by forming a department | 
known as the Technical Section of Naval Constructions, 
the head of which is held responsible for all the mistakes 
that are made in the drawings. But this arrangement 
has only proved partially successful. The responsibility 
of the Technical Section ceases as soon as the plans 
leave that department, and falls upon the arsenals. 
Thus, in the event of failure, the blame is laid by one 
upon the other, so that in the end the result is no better 
than before. What is needed, says the writer in the Temps, 
is that the system followed by the English Admiralty 
should be adupted. ‘‘ The eminent constructor, Sir William 
White, has all the responsibility, and we should like to see 
similar responsibility placed in the hands of our director 
of matériel. Sir William White has thus acquired a uni- 
versal reputation, and the English fleet possesses qualities 
which ours also should possess.” Then as to the types 
of vessels composing the French navy, there are six 
distinct types in European waters, seven others in coast 
defence ships, and yet another seven among the vessels 
on foreign service. There are also the croiseurs-corsaires, 
or commerce destroyers, thus making twenty-one differeat 
types in all. Not only is there a diversity in the types 


| but each type has several characteristics, so that there 
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ara French authorities are insistin 


——— 


structing ships in the French arsenals. The money jg 
voted for a number of vessels, and the cost of each is fixed 
approximately, but it is always found that this sum jg 
largely exceeded. Morever, there is an enormous differ. 
ence in the cost of building ships in the Government anq 
private shipyards. Private builders have to give estimates 
and are obliged to adhere to them ; and of two cruisers, 
one built at Cherbourg, and the other in a private yard 
at Saint-Nazaire, the cost of the former exceeded the 
latter by more than a million francs. In the arsenals 
the cost of building a cruiser is 25, 30, and even 40 per 
cent. more than a vessel of the same tonnage constructed 
in England. Why is this? The heavy expenditure lies 
very largely in the diversity of types, but is also due 
largely to the fact that the ports are not all properly 
equipped for building the vessels that are confided to 
them. It is important, therefore, that the ports should 
be specialised, that is to say, each port should hay 
the task of constructing certain types. An experi. 
ment, illustrative of this, was made at Brest, when 


| the workmen, after turning out the Charlemagne, were 


started upon the Gaulois, a vessel of exactly the same 
type, and completed it in the shortest time that had ever 
been accomplished in a French yard. This experience, 
however, profited little, for another battleship of the same 
class, the Henri IV., instead of being given to Brest was 
ordered from Cherbourg, where it was necessary to bui!d 
new stocks and undertake an expensive equipment before 
the work could be started upon. 

These are, we are told, only a few 
of the abuses which have resulted in 
the waste of money upon the con- 
struction of defective battleships, and the 

that the 
proposed Lockroy grant should be made 
conditional to the carrying out of reform; 
and the rearrangement of the whole ad. 
ministration upon the English model. 
The 200,000,000f., they say, are needed, 
but the reforms are still more urgent. 
The question will come up before the 
Chamber of Deputies very shortly, for 
the Commission of the Marine, after 
hearing Admiral Besnard, who practically 
| agreed to the leading lines of the Lockroy 
| programme, adopted the following pro- 
| jects: A grant of 40,000,000f. for the 
establishment of ports of refuge in 
Corsica, Tunis, Algeria, at Dakar, Mar- 
| tinique, and Saigon; 20,000,000f. for 
repairing vessels now in service; and 
,000,000f. upon the construction of 
new vessels, thus making 260,000,000f. 
in all. There seems to be little doubt 
that this sum will be finally voted. 
Those who have read M. Lockroy’s book, 
or the review of it that we gave some 
time ago, will perceive that the arguments 
which are now being brought from several 
sources to bear on the subject of the re- 
organisation and reformation of the navy 
of France are practically those which the 
author of the ‘‘ Marine de Guerre” in- 
sisted on so forcibly in that volume, and 
the unanimity of the opinion that the 
French navy is in a bad condition must 
lead us to the conviction that pessimistic 
self-depreciation cannot account for the 
outcry of France, which must surely be 
due to real nervousness about her con- 
dition. At the same time the flattering 
remarks about our own Navyare in every 
way gratifying, and call for our hearty 
thanks to the French authorities. 
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THE accompanying photograph was taken 
as far back as 1870, at the time when Mr. 
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are almost as many models as ships. ‘‘ Consequently, 
our fleet is a sort of museum of specimens, in which it 
is an exception to find two vessels alike.” This diver- | 
sity entirely destroys the homogeneity of the fleet, 
and it is evident that the greater the number of | 
types the more difficult it is to handle them in| 
action. The difficulties of a commander are enor- | 
mously increased by having to take into account the | 
different capabilities of the vessels. 

To obviate these inconveniences it is suggested that 
anew programme is absolutely necessary, not in the | 
sense of those that have been put in operation since | 
1871, but a programme well conceived and _intel- 
ligently carried out to its termination. For this it | 
is indispensable that the strictest economy should | 
be exercised in the arsenals. During the past twenty- | 
seven years England has spent 1,921,970,620f., and | 
in the same time the expenditure of France upon 
new vessels has been 1,044,873,670f. England has had | 
in hand 353 ships, of which 278 are in service, and 75 on 
the stocks; France has constructed only 133, of which 
110 are in service, and 23 in the yards. These figures 
exclude torpedo boats and other light vessels. With the 
same economies in construction France ought to have 
built 192 vessels. So far as tonnage is concerned, Eng- 
land has secured with her expenditure 1,475,970 tons, 
and France has only 643,717 tons, whereas with the same 
ratio she ought to possess 802,405 tons. The result is 
practically the same when taking the past seven years, 
and is also noticeable when a comparison is made with 
the fleets of the Triple Alliance. One of the chief causes 
of this discrepancy in the cost of the vessels lies in the 
absolute want of trustworthy estimates of the cost of con- 








Ramsbottom was at Crewe, and we are now 

enabled to give some further particulars ¢f 

his career. Mr. John Ramsbottom was a 

native of Todmorden, and went to Messrs. 

Sharp, Roberts, and Co., locomotive builders, 
of Manchester, some fifty years ago. In 1852 he became the 
locomotive superintendent at Longsight of the London and 
North-Western Railway. He had no experienceof the working 
of railways previous to arriving at Longsight. Mr. Isaac Watt 
Boulton writes :— 

“He immediately engaged an old acquaintance of mine 
as running or steam-shed foreman, a man whose acquaint- 
ance I made nearly seventy years ago, named John 
Rigg, of Littleborough. I well recollect Mr. Ramsbottom’s 
first Whitsun-week at Longsight ; they had then much special 
passenger traffic, and Mr. Ramsbottom was very anxious 
about the arranging of the locomotives to work it promptly 
and correctly. Mr. Rigg had had some years’ experience on the 
Manchester, Sheffield, and Lincolnshire Railway, and I 
heard him say to Mr. Ramsbottom, ‘ Leave it all to me, I feel 
quite at home with it, and all will come out right,’ and 
so it did, and ever after Mr. Ramsbottom had full confidence 
in John Rigg. I had to do with making the arrangements 
for Mr. Rigg leaving the Manchester, Sheffield, and Lincoln 
shire Railway as running foreman under the late /Mr. 
Richard Peacock at new Holland, and his coming to Long- 
sight. Mr. Rigg ultimately became Mr. Ramsbottom’s right- 
hand man, as superintendent of the whole of the London and 
North-Western Railway locomotive running or steam-shed 
department, and remained so up to his death at Crewe some 

ears ago.” 

. Mr. Ramsbottom was never connested with the Manchester 
and Birmingham Railway. The railway locomotive has to 
thank Mr. Ramsbottom for the steam regulator, the double 
or equilibrium safety valve with one spring, the solid end to 
the outside comping rods, the hooked spring link, cast iron 
chimney top, the water trough for getting water whilst 
running, and many other very ingenious inventions, not 
forgetting the fly-rope driven overhead crane, é&c. &c., in tho 
fitting shops. Mr. Ramsbottom also did much to introduce 
coal instead of coke as a locomotive fuel. 
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RAILWAY MATTERS. 


We have received from Mr. Snary, photographer, 
Castle-street, Bristol, an excellent photograph of the Great Western 
goods engine No. 36, 

A new bridge for road and railway traffic has been 
erected over the river Nene, at Sutton Bridge, near Spalding, by 
the Midland and Great Northern Joint Railways, at a cost of 
nearly £100,000. The bridge will be opened for traffic during the 
present month. 

TENDERs are required for the construction of a railway, 
about 334 miles in length, botween Wootton Bassett and Patchway, 
for the Great Western Railway Company. Plans and specifications 
may be seen and forms of tender and bills of quantities obtained 
at the office of the engineer at Paddington, between 10 a.m. and 
4pm. 

Tur Railway News of Saturday last contains, in addition 
to the usual matter, an interesting supplement representing the 
progress made in railway travelling during the Queen’s reign. The 
plates included represent four trains of the old Liverpool and 
Manchester line and a London and North-Western express train of 
to-day. 

Tuer iines on the East and West Java systems have 
worked satisfactorily during the past year, and the speed has been 
still further accelerated. The line from Probolingo vié4 Djember 
and Lolnadjang to Panarolkan is advancing steadily, and reaches 
almost to Djember. The line from Malang to Blitar was expected 
to be open in May. 


Tue definitive contract with the Belgian syndicate for 
the construction of the Han-kau Railway was signed on May 30th, 
seys the Peking correspondent of the Times. The first instalment 
of £1,000,000 sterling is payable next Jauuary, The railway is to 
be completed in 1903, The contract appears unworkable, because, 
complete control being vested in Chinese hands, no confidence 
can be felt in the wag oy Bey be offered by the syndicate. Shéng 
undertakes to raise £2,000,000 sterling ; but he will find it im- 
possible unless a new foreign loan, from which he can divert that 
amount, is floated, because no Chinese will invest. The Russo- 
Chinese Bank has been appointed to act as the bank of the Han-Kau 
Railway. 


Accorp1n¢ to the figuresissued by the Railway Commis- 
sioners for the year ended 30th June, 1896, there were 67 railways 
working in Texas. The total length of line, exclusive of sidings 
and yard rails, were 9437 miles, of which 147 miles were added 
te earnings amounted to £7,356,870, 


during the year. The aggrega 
and the aggregate expenses to £5,842,207, or 79°55 per cent. The 
gross earnings decreased by 10°33 per cent., and the working 


expenses by 2 *83 per cent. under 1895. The net earnings £1,514, 663, 
decreased by £698,182, or 31°5 per cent. The freight carried was 
14,510,919 tons, a decrease of 1,080,343 tons, or 6°3 per cent. 
Passengers carried were 6,226,077, a decrease of 311,173, or 476 
percent. There are five lines running into Galveston, and the 
prospects are that soon there will be one or two more, 


Tue policy of the Canadian Government for the con- 
struction of the Crow’s Nest Railway has now been announced, 
An arrangement has been ma@de under which the Canadian 
Pacific Railway Company obtains 11,000 dols. a mile for the 330 
miles of railway. According to a Reuter’s telegram the Govern- 
ment retains absolute control of the rates on the road, and also 
of the running powers, while the company surrenders to the 
Government one-fifth of the coal lands obtained under the British 
Columbia Southern Charter. The company also agrees never to 
charge more than 2 dols. per ton for the transport of coal, and 
never mére than will give a profit of 75 cents; and grant a 
reduction of througa rates on the main line ae from 10 to 
334 per cent. on all goods which are necessary for farmers, such 
as coal, oil, fruit, agricultural implements, binder twine, barbed 
wire, and many articles. The company also agrees to reduce the 
rate on wheat from the West by 14 cents per hundred bushels 
next year, and 1} cents the following year. 


THE junction of the termini at Rouen of the Western 
and Orleans lines of railways is approaching completion. - The 
importance of this work to the commerce of Rouen cannot be 
gainsaid. West Central France will then be in direct communica- 
tion, through Rouen, with North-Eastern, and the direct despatch 
of goods from one to the other will be greatly facilitated. The 
connection is made by a viaduct ranning through the populous 
quarter of St. Sever. The sandy nature of the soil, and the fact 
that water was reached a few feet below the surface, made the 
laying of the foundations a costly work, but all the pillars, which 
are of stone faced with granite, are now finished and are ready 
for the placing of the girders on which the rails will run. The 
erection of the new goods station behind the Orleans terminus 
proceeds concurrently with this work,and when it is completed the 
service of despatching goods by rail that are discharged on the 
south quays will be much quickened. The delays in the clearance 
of goods from the south quays have lately caused much complaint 
from traders, and a great improvement is looked for from these 
works. The cost of the viaduct is £160,000, 


THe newly-elected chairman of the Caledonian 
Railway, Mr. James Clark Bunten, was born in Glasgow in the 
year 1838, At an early age he commenced his apprenticeship with 
the Anderston Foundry Company, during which period he gave 
proofs of such marked ability that he rapidly rose through the 
higher grades of the officers of the firm until he became manager. 
According to the Railway News, he had much experience in foreign 
countries in erecting the machinery manufactured by his company, 
and by his untiring industry and perseverance raised it to one of 
the highest positions in the kingdom. He greatly extended the 
works of the firm by the erection of the extensive foundry and 
machine shops at Middlesbrough, which are among the largest of 
their kind in this country. Mr. Bunten was assumed a partner of 
the Anderston Foundry Company in 1869, and has all along most 
successfully conducted the business, He has made great improve- 
ments in the permanent way of railways, and as an authority on 
that snbject has few equals. Mr. Bunten joined the board of 
directors of the Caledonian Company on May 10th, 1881, and has 
all along taken his share of the work along with his co-directors, 
whose confidence he has always enjoyed. 


AccoRDING to a recent report of the British Consul at 
Lorenzo Marquez, the future lies probably more with that port 
than with the favoured ports further south. The Cape, with its 
1060 miles to Johannesburg, cannot long hope to control any pre- 
ponderant share of the traffic to that market; while here, a 
splendid harbour, a great bay, and well banked landing and rail 
way methods, must eventually draw both goods and ships to a port 
only 390 miles distant. The Northern Transvaal railways, Pretoria, 
Pietersburg, Komati-Sllati Goldfields, Nelspruit, or Machadadorp, 
Pilgrim’s Rest, and Lydenburg, some in hand, and others pro- 
jected, will all converge on Delagoa Bay, not only as their feeder, 
but as the outlet for the wealth of the rich districts they are 
designed to open up. That the Lorenzo Marques railway goes far 
to meet one of the foregoing conditions of able port management 
the figures dealing with 1895 show. The total receipts from all 
sources were £148,350, an increase of £66,171, or 80°53 per cent. 
over those of 1895, Of the receipts £132,561, or 89:36 per cent., 
were from goods, and £7934, or 5°34 per cent. from pa sengers. 
The expenditure during the first six months of 1896 was £39,347, 
against a total expenditure for the previous year of £46,728, The 
quantity of goods carried was 157,229 tons, an increase of 70,343 
tons, or 80°96 per cent. over 1895; the number of train miles ran 
256,543, the length of line open being 55} miles, the same as in 1895, 





NOTES AND MEMORANDA. 


At the end of 1895 there were 8243 miles of navigable 
inland waterways in the German Empire, and a further 4030 miles 
fit for floating rafts and light craft, making ‘621 mile per 2630 
persons, 


EMPLOYMENT in the engineering trades in this country 
during last month was good, although iron founders were not 
quite so well employed. The percentage of unemployed members 
of the trades unions in April was 2°]. 


In the port of Barcelona 365 British vessels were 
entered during 1896, against 353 for 1895. Of these, 311 came 
from the United Kingdom or Colonies, showing a tonnage of 
288,856, and a cargo value of £685,150. 


AccorpinG to the Board of Trade returns for April, 
of the 114 trade unions, with an aggregate membership of 455,157, 
only 11,378, or 2°5 per cent., are reported as unemployed, as com- 
pared with 3-2 per cent. in April last year. 


WE are informed that Mr. Walter G. McMillan, F.I.C., 
F.C.S., Lecturer on Metallurgy at Mason College, Birmingham, 
has been elected to fill the appointment of Secretary and Librarian 
of the Institution of Electrical Engineers, on the retirement of 
Mr. F. H. Webb, and that he will enter on his duties in the latter 
part of the year. ¢ } 


Tuer importation of coal into Barcelona during 1896 
amounted to 612,919 tons, as against 543,815 tons in the previous 
year. Of the above, 561,320 tons were imported from Great 
Britain, against 520,734 tons in 1895; 4024 tons were imported 
from the United States, and 470 from Belgium. The consumption 
of Spanish coal increased greatly in 1896. 


THE output of the German blast furnaces in March 
was, in metric tons :—Foundry iron, 88,614 ; forge iron, 140,913 ; 
Bessemer pig, 57,582; Thomas pig, 288,124; total, 575,233 tons, 
The basic pig formed 50°1 per cent. of the total. For the three 
months ending March 31st, the total production was 1,659,556 
tons, showing an increase of 146,075 tons, or 9°7 per cent., as com- 
pared with the first quarter of 1896. 


For detecting carbon monoxide gas in the air of mines, 
M. A. Mermet, a French authority, finds a dilute solution of 
potassium permanganate, containing a little nitric acid, highly 
efficient, the effect being to decolorise the permanganate solution. 
The reaction goes on more rapidly when the solution also contains 
silver nitrate, one part of carbonic oxide per 500 to 5000 parts of 
air decolorising the liquid in from one to twenty-four hours. 


THE total amount of space allotted in the Implement 
Department of the Manchester meeting of the — Agricultural 
Society is 15,532ft. run, exclusive of open ground space, as com- 
pared with 13,930ft. at Leicester last year, 12,597ft. at Darlington 
in 1895, and 15,602ft. at Windsor in 1889. Only three entries 
have been received for the prizes offered by the iety for self- 
moving vehicles, and the trials of the competing machines will take 
place i the neighbourhood of Crewe, commencing on Thursday, 
June 10th. 


Tue weekly return of births and deaths in London and 
in thirty-two vuther great towns, issued by authority of the 
Registrar-General, states that. the deaths registered last week in 
thirty-three great towns of England and Wales corresponded to 
an annual rate of 16°6 per 1 of their aggregate population, 
which is estimated at 10,992,524 persons in the middle of this 
year, The deaths registered in the several towns, alphabetically 
arranged, corresponded to the following annual rates per 1000 :— 
Croydon, 6°9 ; Salford, 28 °6 ; Sheffield, 24-0. 


AT a recent meeting of the St. Louis Academy of 
Sciences, Professor F. E. Nipher described a simple means of 
mans te resistance of a tube to tho flow of air, when com- 
pared with an accepted standard, by the use of a tubular device, 
similar in principle to the Wheatstone bridge used in electrical 
instruments, The apparatus, in the present instance, consists of 
parallel tubes filled with air, comaaiek by a tubular bridge, in the 
middle of which a drop of water is placed, so as to change 
position with the variations in the flow of air on the one hand or 
on the other. 


Tue Industrial Society of Rouen, France, offers gold 
medals for a portable pyrometer indicating with accuracy tempera- 
tures above 300 deg... Cent., for a new method of utilising the solid 

roducts of the distillation of petroleum, for the best lamp for 

urning acetylene, for the application of an industrial process for 
the extraction of sulphur from iron and copper pyrites, and for 
a rapid and accurate method of determining cobalt and nickel in 
the new Caledonia ores. The essays must be forwarded to the 
president of the society before Sestamiver 30th, and must be 
written in French, The competition is open to members and non- 
members of the society, 


It is somewhat novel to find a country from which the 
complaint of British Consuls is not that Great Britain is losing her 
trade. This is the case of U y, in regard to which Mr. 
Grenfell, our Consul at Montevideo, reports that the prevailing cry 
of Great Britain being ousted has no application. On the contrary, 
he thinks the figures for the past ten years show that she has main- 
tained her position. The total imports in 1895, the last year for 
which the figures are available, were £5,401,299, of which Great 
Britain sent £1,678,000 ; Germany comes next with £631,550, then 
France with £506,774, while Italy, the United States, and Belgium 
follow with smaller amounts. The total exports in 1895 were 
£6,924,179, of which France took £1,240,472, Great Britain 
£1,053,035, Belgium £928,582, and the United States £629,345, 
‘* Slaughter-house products ” form six-sevenths of the exports, wool 
and hides being the most important of these, while machinery, 
soft goods, and food products are the main imports. 


AN interesting account of the manufacture of the so- 
called Indian ink, which is made only in the Anhui province of 
China, is given by Mr. Fraser, our Consul at Wuku, on the 
Yang-tsze, in his last trade report. It is more correctly called 
China ink—encre de Chine—and from Anhui it goes to every part 
of China and all over the world. In 1895 about two tons of it, 
valued at £564, were exported from Shanghai to foreign countries. 
The materials with which this beautiful black ink is made are 
sesamum or colza oil, or the oil expressed from the poisonous 
seeds of a tree extensively cultivated in the Yang-tsze valley, and 
also well known in Japan. To this varnish and pork fat are 
added. The lampblack made by the combustion of these sub- 
stances is eter 9 according to the materials and the grade of 
fineness, and also according to the time taken over the process of 
combustion, The paste made of this lampblack has some glue 
added, and is beaten on wooden anvils with steel hammers. Two 
good hammerers can prepare in a day 80 pieces, each weighing 
half a pound. A certain quantity of musk of the musk-deer, or of 
Baroos camphor, for scenting, and gold leaves, varying from 20 to 
160 to the pound, are added to give a metallic lustre, The 
materials thus ne are moulded in moulds of carved wood, 
dried, which takes about twenty days in fine weather, and adorned 
with Chinese characters in gilding. About 30 or 32 average-sized 
sticks of ink go to the pound, The price varies from 23, or less per 
pound to as much as £7, there being over a dozen different 
grades, Nearly all writing is done by the natives throughout 
China, Japan, Korea, Tongking, and Anam with this China ink, 
rubbed down on a stone ink-slab, and applied with a paint brush 
of sable, fox, or rabbit hair, set in a bamboo holder, and when not 
in use carefully covered with a protecting brass cap. The superior 
kinds of this ink appear to be used in China and not exported, 








MISCELLANEA, 


Ir is reported that her Majesty's Government haye 
given instructions for the removal of various filte materialg 
from nineteen water filter tanks at barracks and on Government 
rp and have ordered polarite to be laid down in the filters 
at once, 


A NEw use for aluminium is reported from France 
where attempts to construct violins, bass fiddles, and other string 
instruments of this metal have been entirely successful. It is 
stated that these instruments produce a much richer sound than 
those manufactured of wood, and that this is especially the case 
with higher notes, 


WE have received a box of samples of the now well. 
known Blaisdell Paper Pencil. They are of red and blue chalk 
and of black lead. The system seems particularly useful with 
regard to the chalk pencil, for these, as ar who have used them 
know well, are very brittle and prone to break in the sharpening. 
The system works to perfection. We should like to know how 
the pencils are made, 


An explosion occurred at Lisbon on Wednesday last, 
on board the Austrian war vessel Wien while salutes were beir 
exchanged with the Port of Lisbon. A gunner was killed, severa 
men injured, and the barbette was destroyed. The disaster was 
caused, it is stated, by a badly closed breech. The Wien was on 
her way to Spithead to attend the naval review in connection 
with the Diamond Jubilee celebration. 


Tue Thornycroft water-tube boilers of H.M.S. Proser. 
ine, which have been made at Keyham, have not given the satis. 
action which would have been assured had they been of Chiswick 

construction. Their evaporative power is not more than 7 lb. of 
water per lb. of coal, whereas if efficient they should evaporate 
8lb, Alterations are suggested to be made to the fire-bars of the 
furnaces, thus improving the combustion. 


Tue Local Government Board have disapproved of the 
proposed scheme of sewerage in respect to the outfall at Pembroke 
Dock, which, in deference to an objection of the War Department, 
will need to be removed from the Great Western Railway 
Company’s pier to a point to the west of the Government dockyard 
below the Carr Rocks. This will necessitate the provision of 
pumping machinery and greatly enh the ultimate cost, 


A serious accident occurred last Friday night at the 
Bolsover Collieries, near Chesterfield, by which two men met tbeir 
deaths. Nine men were ong in laying a train line on the main 
road in the north district, when about 160 tons of soil fell upon 
them. The timbering at the spot was only completed recently, 
and the supposition is that a heavy thunderstorm during the after. 
noon loosened the earth and caused the workings to give way. 


Orriciats from the Admiralty who are responsible for 
the dock extension at Gibraltar have visited Portsmouth to ascer- 
tain whether the local officials can suggest any improvements on 
the two new docks, Nos, 14 and 15, and it is inferred that the 
works at the Rock will be of the same dimensions as the only two 
docks in the home yards that can accommodate the Powerful and 
Terrible, The only foreign yard capacious enough is at Kowloon, 
says the Naval and Military Record, but recently Jamaica has been 
surveyed with the view of carrying out an extensive scheme of 
_ extension, and there are similar signs of activity at Simon's 

‘own. 


NEGOTIATIONS made by the Royal Agricultural Society 
with the Highland and Agricultural Society of Scotland have 
resulted inthe formation of a Joint Board, consisting of six repre- 
sentatives of the Royal Agricultural Society of England and five 
representatives of the Highland and Agricultural Society of Scot- 
land, for the purpose of conducting, under the same conditions, 
in England and Scotland, the examination of dairy teachers and 
students. The next examination for the National Diploma in the 
science and practice of dairying will take place in England from 
Monday, September 27th, to Friday, October lst, 1897, and in 
Scotland from Monday, October 4th, to Friday, October 8th, 1897. 


THE United Asbestos Company, Limited, held last 
week an exhibition of fire-resisting decorations at the St. 
James’s Hall, Piccadilly, in order to demonstrate means of 
assisting in the prevention and loss of life by the use of 
non-inflammable decorations in our homes and walitie buildings. 
The exhibition, which was of an interesting nature, was cpened 
by Colonel Robert W. Edis, F.S.A., on Monday week, and 
closed on Saturday. We may mention that the United Asbastos 
Company are introducing a new fire and waterproof material 
to be called ‘‘ Besolite,” to be used for constructional purposes 
such as partitions, match lining, roofs, bungalows, &c. During 
the time that the exhibition remains open experiments are to 
be made showing the fire-resisting qualities of the ‘‘ Salamander” 
decorations, 


A REVOLVING observation tower is being erected at 
Great Yarmouth in honour of the Queen’s Jubilee. The design 
comprises a strong hexagonal steel tower 150ft. high by 14ft. in 
diameter, surrounded by a circular structure or elevator. This 
elevator is raised and lowered by four strong cables, each of which 
is capable of performing the work alone. On this elevator is a 
circular platform fitted with rollers, and intended to revolve upon the 
elevator. This platform is provided with revolving chairs accommo- 
dating upwards of 150 persons. While the elevator ascends and 
descends the tower the platform revolves around it, thus affording 
an uninterrupted and unsurpassed view of the surrounding 
country. The elevator is operated by powerful engines, and 
the platform is propelled by an electric motor. Mr, T. Warwick, 
Leamington-road Villas, Bayswater, is the patentee of the tower. 


AccorDINnG to telegraphic advices, a serious accident 
occurred on Friday last in a large mill at Perrache, near Lyons. 
The fly-wheel, weighing 12 tons, of a new 300-horse power steam 
engine suddenly snapped, and a portion fell on the reguiator, 
which it threw out of gear. The fireman on duty immediately 
attempted to open the valve to let off the steam, but the valve 
failed to work. The engine began to work at a terrific speed. 
The fireman ran to the boiler room to cut off the steam, but before 
he could reach it the rest of the fly-wheel flew into pieces with a 
tremendous crash. One of the fragments knocked down part of a 
wall, others went through the roof and fell about a hundred yards 
away, and one struck the unfortunate fireman, breaking several of 
his ribs and inflicting other injuries upon him. The engine-house 
was completely wrecked. The damage is estimated at 7500f. The 
accident is attributed to a flaw in the fly-wheel. 


Ar a recent meeting of the Chemical Sectional 
Committee of the Manchester Chamber of Cc ce, the chairman 
and Mr, Levinstein reported the result of an interview with Sir 
W. H. Houldsworth, M.P., as to the bearing of the ‘ Boiler In- 
spection and Registration Bill, 1897,” on closed vessels containing 
liquids in pr of chemical manufacture, in the course of 
which steam would necessarily be used under pressure. The 
definition of a ‘‘ boiler,” as appears in Section 16 of the Bill, is 
‘* any closed vessel which is used for generating steam or heating 
water, or for heating other liquids.” Sir William, whose name 
appears at the back of the Bill, having expressed himself as only 
concerned to bring under the provisions of the Bill steam boilers 
used for generation of steam for power, had suggested that an in- 
terview should take place between the chief engineer of the 
Manchester Steam Users’ Association—who are greatly interested 
in the measure—and the executive of the Chemical Section with a 
view to securing a united opinioa, The conference will accordingly 
take place at an early date, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD anv Co., Vienna. 

HINA.—KELLY AND Watsa, Lrp., Shanghai and Hong Kong. 
FRANCE.—Boyviav AND CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsHaa AND Co., 5, Unter den Linden, Berlin. 

A. TweITmeveER, Leipsic. 





INDIA.—A. J. CoMBRIDGE AND Co., Bsplanade-road and Railway Book- 


stalls, Bombay. 
ITALY.—LOESCHER AND Co., 807, Corso Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY AND Waxsn, Lrp., Yokohama. 
RUSSIA.—O. Ricker, 14, Nevaky Prospect, St. Petersburg. 
§, AFRICA.—GoRDON AND Gorcnu, Long-street, Capetown. 
R. A. THompson anv Co., 88, Loop-street, Capetown, 
J. C. Juta anv Co., Capetown, Port Elizabeth, and Johan 
nesburg. 
AUSTRALIA.—GorDon anp Gorton, Queen-street, Melbourne; George 
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TO CORRESPONDENTS. 
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for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us ma: forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 
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REPLIES. 


G. H. (Birmingham).—Regret that we are unable to supply any details 
about the method followed, as they have not been stated. 

G. H. 8S.—You wi'l find an abstract of Mr. Durston’s per on 
‘Machinery in Ships of War” in Tue Enorneer for November 23rd, 
1894. 

R. B., Son, anp Co. (St. Dunstan’s Hill).—See series of articles on 
* American Blast ,” which appeared in Tae ENGINEER, 
vol. Ixxxii.—July to December, 1896. 

E. 4. H. (Clonmel).—We have seen no modern book on the manufacture 
of calcium carbide, and cannot say where you will find s fie details 
of manufacture. See, however, M. Perodil’s paper in the “ Proceed 
ings " of the Société des Ingénieurs Civils de France of last year. 


INQUIRIES. 


REFUSE DESTRUCTORS. 
Sir,— We shall be much titan, to any reader who will give us some 
information about the refuse destructors of Messrs. Beaman and 
or who will give us their address. R. anp R. 
Hammersmith, June Ist. 








MEETING NEXT WEEK. 


Roya InstituTIOn or Great BriTain.—June llth, at 9 p.m.: The 
Friday Evening Discourse will be given by Mr. William Crookes, F.R.S8., 
M.R.I., on ‘ onds.” Afternoon Lectures, at 3 p.m.: Tuesday, 
June 8th, Dr. Ernest H. Starling on “The Heart and its Work” 
(Lecture III.): Thursday, June 10th, Mr. Churton Collins, M.A., on 
‘Wordsworth and Coleridge ;” tt June 12th, Mr. J. A. Fuller 
Maitland, M.A., F.S.A., on ‘ Music in England during the Reign of 
Queen Victoria,” with musical illustrations (Lecture IV.) 





DEATH. 

On the 28th ult., at Folkestone, Ricuarp CuristopHeR Rapier, 
M. Inst. C.E., of Brinkburn, Upper Tooting, eldest son of the late Rev. 
espa Rapier, of Morpeth, Northumberland, in the 61st year of 

age. 


THE ENGINEER. 


JUNE 4, 1897. 











OUR MOTOR CAR COMPETITION. 


On the 5th of July, 1895, the proprietors of this 
journal offered a prize of 1000 guineas for self-propelled 
common road vehicles. On the 17th of April, 1896, we 
formulated the conditions of the competition; we then 
stated that prizes would be given “ for the encouragement 
of manufacturers and designers of horseless carriages, 
believing, as we do, that an important trade may be 
created in this class of machinery, and that the removal 
of the restrictions on the use of mechanically-propelled 
vehicles will result in great benefit to our farmers.” It 
is well that our readers should clearly understand what 
were the objects which we had in view in offering prizes. 
There is some danger that they may be forgotten or over- 
looked. We had no particular desire to develope pleasure 
carriages; our purpose was utilitarian. But if it were 
possible that a business might be done in pleasure carri- 
ages—well and good. The rules of the competition were 
framed with great care to include all classesof self-propelled 
vehicles for which a future could be anticipated. In the 
first instance we excluded vehicles propelled by light oil 
or petroleum spirit. We have so frequently stated the 
objections to the use of benzoline and its correlatives 
that it would be but waste of space to reproduce them 
here. It was, however, pointed out that very little 
success had been attained with vehicles which did not 
use petroleum spirit ; and although we had no desire to 
encourage the light-oil engine industry, we added to the 
thousand guineas already offered a supplementary prize 
of one hundred guineas for vehicles using light oil, and that 
without any stipulations as to weight and design. In fact, 
the light-oil engine was freed from the restrictive construc- 
tive conditions which surrounded all competitors in other 
classes. It will be admitted without stint or question that 
no men could be named better qualified to perform the 
duties of judges than Sir F. Bramwell, Mr. Aspinall, 
and Dr. Hopkinson. Thus to mention their names 
is enough to satisfy the world that competence and im- 
partiality of the very highest quality were brought to bear 
in deciding the merits of the vehicles taking part in the 
competition, and, not only the profession and ourselves, 
but the public at large are under great obligations to 
them for their assistance in this matter. The final rules 
were drawn up after an amount of prolonged discussion and 
consideration of which it is scarcely possible that our 
readers can form anything like an adequate idea. Every 
word was weighed and balanced; and the regulations 
adopted in all the races which have taken place in France 
or the United States were considered and utilised as far as 
possible. The Crystal Palace Company and _ their 
manager, Mr. Gillman, have left nothing undone to pro- 
mote the success of our undertaking. It is impossible 
to speak too highly of the cordiality with which they 
have helped us, and of the courtesy with which all their 
relations with the judges, the competitors, and ourselves 
have been conducted. The remembrance of these things 
will long remain with us as a pleasure. The judges pro- 
vided an ample staff. How shall we say enough of the 
indefatigable labours of Mr. Graham Harris and his 
assistant secretaries? For a time all went well, no 
fewer than seventy-two entries were made. In another 
page will be found a list of them. On every entry was 
paid the sovereign, which, after much consideration, it 
was determined to demand as some guarantee of good 
faith. These seventy-two pounds have been presented 





to the Prince of Wales’ Hospital Fund, and so those who 
have paid may rest content with the assurance that after 
all their money will not have been wasted. 

The end of it all is very dissatisfying and disheartening; 
only five vehicles appeared at the last for the competition, 
and ‘ the judges have decided that they cannot award a 
prize to any of the cars exhibited. It will therefore not 
be necessary for the trial run to Birmingham to take 
place. Although the judges cannot see their way to 
award any prizes, the steam car of the Liquid Fuel Engi- 
neering Company, and the Bushbury electric car of the 
Electric Construction Company, are highly commended.” 
This adverse decision, yet more unsatisfactory to usthan to 
the competitors, was only arrived at after a most pains- 
taking and exhaustive investigation by the judges. On 
Friday Mr. Aspinall spent some hours at the Crystal 
Palace examining the cars. On Monday Mr. Aspinall, 
first, then Dr. Hopkinson, and finally, Sir F. Bramwell, 
examined and tested the cars in the Palace grounds. 
Their verdict was only pronounced late in the evening 
after mature deliberation, and we venture to say that 


-| none of the competitors will feel disposed to quarrel with 


the soundness of the decision, however much they may 
regret it. 

One result of our essay has been satisfactory. It has 
cleared the air. It has placed the world in possession of 


Deas, | facts concerning the motor car industry in this country. 


There is at presentnosuch industry. There is no such thing 
as a thoroughly satisfactory self-propelled vehicle. If a 
motor car of the kind existed it would have been submitted 
for competition. We have received dozens of applications 
to postpone the trial. The period of delay asked for varied 
between one month and one year. It will be remembered 
that several months have elapsed since the world was 
assured that the construction of motor cars was a flourish- 
ing industry. Already we had put off the date of trial 
from October, 1896, to June, 1897. We have to deal 
with things as we find them. We have every reason to 
believe that the best that England can do at present was 
shown at the Crystal Palace on Monday; and, in the 
opinion of three most competent engineers, the carriages 

own were so imperfect, so unsuitable to the fulfilment 
of the purposes which a motor car ought to serve, that 
they would not submit them to further trial. Administer- 
ing the funds placed at their disposal to award as prizes, 
the judges have held that none of the vehicles so nearly 
satisfied the conditions with which a self-propelled motor 
car must comply, that it was entitled to the final and 
crucial test of alongrun. As we interpret this decision, 
it means that even if any of the cars had run to Birming- 
ham and back within the prescribed period, that fact 
alone would not have compensated for its defects. 

We have no desire to find fault; and to point out 
shortcomings is a thankless and wearisome task. At the 
same time itis impossible to let the occasion pass without 
drawing lessons from it that may be of the utmost value 
in the future. To us it appears certain that a new 
departure must be made by designers of motor cars. 
The oil engine and its congeners is not suitable for the 
purpose in its present form. Mr. Roots showed two 
vehicles propelled by ‘‘ heavy” oil engines. Both pro- 
duced an unmitigated nuisance in the shape of petroleum 
fumes. Mr. Roots assured us that in the case of his 
large car, which was quite new, the fumes, the presence 
of which was indisputable, were due to the use of too 
small an exhaust pipe. On this point we believe that 
Mr. Roots is too sanguine. The smaller car had all the 
appliances that can be provided, we believe, for getting 
rid of fumes, and it was only in degree less offensive than 
its larger brother. We have no longer any faith in the 
use of heavy oils for motor cars, and we shall go so far 
as to say that time and money are being wasted in the 
attempt to produce such cars on existing lines. If 
success could have beeri attained in this direction we 
think that Mr. Roots would have attained it. His cars 
may answer in the country. They may be found 
satisfactory by farmers. But a motor car to be 
used in a large town must be absolutely, not 
relatively, inoffensive. It is in overlooking this 
truth that the sanguine inventor comes to grief. 
The most that a larger blast pipe could have done for 
Mr. Roots would have been to mitigate a nuisance. 
Anyone who was present on Monday and saw three or 
four of the cars standing together can form a truth- 
ful picture of the condition of the Poultry, let us 
say, on a hct summer afternoon, with four rows of heavy 
oil vehicles filling the roadway under the control of the 
police. To state the facts in this way is enough, we 
believe, to show that the heavy oil engine is impossible, 
and it is impossible because complete combustion cannot 
be effected by any expedient yet devised. But thisis not 
all. The oil engine is very uncertain in its action; it is 
intolerably noisy, and, in a word, quite unsuitable to the 
intended purpose so far as towns are concerned. If we 
turn to the spirit motor, we have at once a machine which 
works almost—not quite—without smell. But even if we 
overlook the circumstance that it uses an excessively 
dangerous liquid, we have to face the fact that the whole 
machine needs skilled attention, and that no van or vehicle 
capable of doing really heavy work on the system has yet 
been made, while the powers of the more or less ugly toys 
which have been turned out hitherto are so small that 
trifling hills cannot be surmounted with certainty. And 
here attention may be called to the fact that Coventry 
would not run the risk of sending even one of the perfected 
machines which we are assured are being made, pre- 
sumably for stock—for no one seems to buy them—to 
take part in our competition. The world has been 
assured that Daimler carriages have not been sent 
because they were “shut out by the rules from com- 
peting in any but a minor side class, to win a prize 
which is of no value.” We think that to earn even a 
good word from men of the reputation possessed by tre 
judges in this competition would be of the utmost possible 
value to any motor car makers; and we have no doubt 
that the fact that Coventry has been entirely unrepre- 
sented will be estimated at its true value. We ourselves 
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do not believe that there is any motor car industry, pro- 
perly so called, carried on at Coventry for other than 
company promoting purposes—a possibly remunerative, 
but scarcely legitimate branch of engineering. 

Leaving oil engines, let us turn to the two vehicles 
highly commended by the judges, namely, the electric 
tricycle car, shown by Mr. Blackburn, and last, but not 
least, the steam van of the Liquid Fuel Company. The 
clectric car is an ideal motor carriage: no dirt, no 
smell, no noise; steered by a pair of reins; its power 
:djusted by a slight motion of the seat beneath the 
driver. It was enough to see this vehicle running quietly 
about the grounds, up hill and down, without the smallest 
hesitation or trouble, to be convinced of its merit. In 
the details of its mechanism it is simplicity itself; but 
alas! it has the fatal defect that it cannot store elec- 
tricity enough for a run of more than about twenty miles. 
Yet even with this limitation it is difficult to believe that 
there is not a future for the electric motor car. 

The steam van is beautifully made, the workmanship 
is superb; but it has the great defect, that it can only 
be driven and managed and kept in repair bya skilled man. 
In the grounds of the Palace it was manceuvred with 
wonderful skill. But the driver has no fewer than seven 
handles by him, all needing attention, to say nothing of 
several others which may be regarded as emergency cocks 
and valves. So far as we can learn it has hitherto always 
been driven by one man and steered by another sitting 
beside him. How far such conditions are likely to satisfy 
the desires of a draper or a grocer our readers must 
judge for themselves. While this van is running it is 
fairly silent, but when standing there is the continual 
mufiled roar of the petroleum flame going on, and when 
starting a dense cloud of steam is given off until the van 
is fairly under weigh, and frequently there is smoke 
emitted. Such a vehicle might very readily be extremely 
offensive in our streets. 

The motor car has yet to be made. It may be that it 
has not as yet been invented. This we say with a full 
appreciation of what has been done in France. It must 
not be forgotten that what will satisfy our French neigh- 
bours will not at all satisfy public opinion in this country, 
which is much more exacting. And then after all comes 
the question—are motor cars wanted? Will there ever 
be so full a demand for them that money can be legiti- 
mately made out of their manufacture? There are not 
lacking those who assure us that the motor car has been 
slain by the tramcar and the bicycle. Time alone can 
settle the question. The world may rest assured that if 
a motor car is really needed it will in time be produced ; 
English engineers are not readily beaten. The list of 
entries which we publish shows that many minds are 
working at the solution of an extremely difficult and 
complex problem. But if in England the engineer can 
do anything, it must not be forgotten that public opinion 
in engineering matters is swayed by engineers. In the 
long run all mechanical questions will be decided, not by 
an uninstructed public, but by engineers. The verdict 
pronounced by Sir F. Bramwell, Mr. Aspinall, and Dr. 
John Hopkinson on Monday, will not in the future 
remain without a parallel or an analogue. It is by the 
decisions of similar courts that in the end the inventor 
and maker of motor cars will have to stand or fall. 


THE BLACKWALL TUNNEL, 


WE have from time to time recorded the progress of 
this very interesting work, and have joined in the con- 
gratulations attending its completion. The proceedings 
at the formal opening on May 22nd gave due honour to 
the occasion, including, as they did, not only the presence 
of Royalty, but the benediction of the two right reverend 
bishops whose respective dioceses are, at any rate for the 
purposes of locomotion, now joined together. But while 
recognising fully the skill which has contrived and the 
courage that has carried out a difficult and dangerous 
undertaking, it is fitting that the original policy which 
selected a tunnel as the best means of satisfying a much- 
needed want should be duly criticised, and if need be con- 
demned. It is not the first time that we have raised this 
question. In Tae Eneinger of November 13th, 1891, 
just after the County Council had accepted the tender for 
the work now completed, we pointed out the insufficiency 
and drawbacks of the tunnel scheme, as compared 
with the advantages of a bridge; and subsequently on 
March 18th, 1892, we published some particulars of arch 
structures, by which an overhead crossing might be 
obtained without interfering with the passage of masted 
vessels. 

It is to some scheme of this sort that the letter from a 
correspondent, which appears on page 576 of this issue, 
probably refers. We are not inclined in this view of the 
case to criticise too severely the wisdom of the County 
Council, for they inherited the project of a tunnel from 
their predecessors the Metropolitan Board of Works. 
But the original design for which Parliamentary powers 
had been obtained in 1887 was only that of a tunnel 15ft. 
wide—a mere “ rat-hole” as it was designated by some— 
for foot passengers, and we regret that the decision of 
the new governing body to have something bigger and 
better did not go as far as to reject altogether the idea of a 
tunnel, and justify their then “‘ progressive” policy by look- 
ing farther afield for guidance to something more worthy of 
London and its needs. No proper attempt was made 
either by the Metropolitan Board or by the County 
Council to elicit skilled opinion on the matter, but by the 
system which too generally prevails in this country, and 
to which we shall presently further allude, the tunnel 
scheme was selected on the advice of a few persons who 
were consulted for the purpose. 

The crossing of the river Thames at Blackwall is a 
problem often presented to engineers of how best, with 
low-lying banks on either side of a river, to provide a road 
with convenient access from the shore, and yet which 
will not impede the passage of masted vessels below. 
At the Tower a bridge with an opening span was 
selected, but at Blackwall the river traffic is too great to 








allow of such a solution. Full advantage, however, was 
not taken of the many modern inventions which are 
available, notably of steel as a material, and of hydraulic 
power. With these at command a high-level bridge 
could have been constructed with the following advan- 
tages :—A wide roadway of 60ft. or more, with ample 
room for the heaviest traffic and two lines of tramway ; 
level approaches easily accessible from both banks of the 
river, a level road across, and moderate cost. In regard 
to the shortcomings of the tunnel, the particulars given 
by us a fortnight ago are so full that we need only 
summarise them here by repeating that a roadway 16ft. 
wide and two foot-paths of 3ft. are obviously insufficient 
for the traffic of so important a thoroughfare, and that 
approach cuttings on each side, half a mile in length, 
with gradients of 1 in 86 and 1 in 34, involve severe 
labour in haulage. On the other hand, an arch of 1200ft. 
span is quite within modern limits of construction for a 
bridge, and treating our correspondent’s sketch as a 
mere diagram to illustrate a principle, there is no doubt 
that moving platforms on the inclined haunches of the 
bridge could be made capable of carrying at each journey 
one or two tramcears, half a dozen other vehicles, besides 
pedestrians, and the propelling force would cost less than 
the wear and tear of horses in the long sloping approaches 
of the tunnel. 

That such a bridge project could be worked out in 
detail is undoubted, but, according to the system by 
which works of national importance are constructed in 
this country, little or no opportunity is afforded for the 
display of inventive skill. Let us take the three great 
works of recent years—the Forth Bridge, costing 2} 
millions; the Tower Bridge, 1} millions; and the Black- 
wall Tunnel, of 1 million. In all these much the same 
method was adopted as is usual for works of minor 
importance which are dealt with in the ordinary routine 
of their calling by individual engineers holding official 
positions. With the fullest appreciation of the skill dis- 
played in the three works above enumerated, we assert 
that no one, or two, or three engineers, excepting perhaps 
the man of genius who arises once in a century, and 
who is not at present with us, can possess the aggre- 
gate engineering wisdom of the world. And yet why 
should not the talent of the civilised world be enlisted 
for great public works presenting novel features? If in 
each of the three cases alluded to £1000 had been spent 
in preliminary surveys, and if these surveys, together 
with a careful description of the problem to be solved, 
had been offered to engineers with a lure of £5000 in prizes, 
can anyone doubt that a better solution could have 
been obtained? We purposely have chosen for our 
examples projects that have been successfully, even if 
insufficiently accomplished, because we do not wish to 
overload our argument. Otherwise we might have cited 
also the disastrous Tay Bridge, which failed solely because 
it was left to the skill of one man who, however able for 
the general work of a railway, had no special ability fou 
the purpose. That bridge, by reason of its faulty design, 
was doomed to failure from the first. Is it likely that a 
bridge like that over the Forth will be again constructed ? 
The Sukkur Bridge, over the Indus, in which some 
of the points of the Forth Bridge were repeated, 
is a standing monument to be avoided; and yet 
ample skill was available for a symmetrical design, 
if only it had been invited or permitted, from the 
outside. The method by which the design of the Tower 
Bridge was concocted was grotesque in its insufficiency. 
After one official scheme after another for long and high 
and low-level bridges had been discussed before Parlia- 
mentary Committees, it was found that the real difficulty 
lay in the opposition of the City Corporation to any 
invasion of their territory, and the Committee that finally 
recommended a low-level bridge with an opening span 
prescribed, as a sop to the City authorities, that they and 
no one else should undertake the work. Immediately on 
that decision the choice of design was entrusted by the 
City Fathers to their architect, who had no pretence to 
engineering skill. This gentleman, however, saw an 
opportunity for a monumental work, but, as was pointed 
out in the recent discussion at the Institute of Civil 
Engineers, there was no actual need for the Flemish 
towers, and it is hard on London that the fairway of the 
river Thames should have been chosen for these orna- 
ments, which now and for all time impede the tide and 
traffic of the metropolitan river. No outside comment 
was allowed, and the design having been pushed through 
at Guildhall, the architect wisely sought the assistance of 
an eminent bridge engineer to work out the details of 
construction for him. And now the Blackwall Tunnel is 
the latest example of our English system. We join in 
admiration of the skill of the late Mr. Greathead in his 
methods for overcoming the difficulties encountered in 
tunnelling through the surface strata of the river bed, 
but we object that no sufficient opportunity was afforded 
for judging the real possibilities of a bridge. 

Is it to be supposed in regard to any of the examples 
we have quoted, that if they had arisen in connection 
with the Rhine, the Danube, or the Seine, they would 
have been solved under such narrow conditions? Wein 
no way suggest that the actual carrying out of such 
important undertakings should be entrusted to those 
who have not proved their capacity in previous works. 
Ability to invent is not always associated with the skill 
in details, perseverance in overcoming obstacles, and the 
capacity for controlling contractors, that are necessary 
to success. Conversely, the engineers who have had 
experience in the carrying out of works are not always 
richly endowed with inventive skill. Why should we not 
combine the two sets of faculties? Among the designs 
which competition would elicit there would, at any rate, 
be some points of excellence, and these, with due 
acknowledgment and reward to their authors, might be 
utilised by the official and responsible engineer to whom 
the actual control of the work was entrusted. London 
is well worthy of the best; she pays the price of the 
best anyhow; and mistakes not only enhance the cost, 
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but postpone for a generation the adoption of what even 
under our illogical system of procedure, will ultimatel 
be evolved from the experience and mistakes of the 

resent. The cross-river traffic must be carried - the 

lackwall Tunnel is obviously inadequate, and the ‘pra. 
ticability of a bridge at Deptiord or Woolwich is now wel} 
worthy of consideration. 


ooo 


SUPERNATURAL POWERS, 


Ir strikes one as very remarkable that in these later da: 5 
there should still be a belief in the supernatural attributes of 
certain persons. One would have thought that the higher 
education and the science movement would have driven q)| 
that out of the brains of the older generation, and have pre. 
vented it ever getting into those of the younger. But it 
seems that, in spite of all our knowledge and all our critica] 
scepticism, certain unprincipled persons will occasionally 
spring up, revive old traditionary magical arts, and set jij 
the laws of science at defiance. There is this man Gatakey 
for example, a water diviner forsooth, who has actually had 
the audacity on several occasions to find water, even without 
a divining rod, when it has been shown over and over again 
that the thing is impossible. But one must beware how 
they employ such “‘ill-thrawn buddies.” They are apt to 
get one into trouble. The example of the Urban District 
Council of Ampthill is not to be forgotten. Some of the good 
gentlemen on the Council decided to employ the services of 
Gataker, who placed a number cf wells for + Bong Unfortu. 
nately the geologists say that if the diviner’s indications werg 
followed, borings would be made into a bed of Oxford clay at 
least 700ft. thick, wherein no water is, and means have been 
taken to prevent the expenditure of the money. The auditor, 
moreover, who has had the matter in hand, says that the 
councillors who recommended the employment of the diviner 
will themselves have to pay his fees, as his craft, and there. 
fore the utilisation of it, is illegal. We might suggest that 
the councillors undertake the boring at their own expense, to 
prove that the diviner is right; but at the same time it 
would be well if Mr. Gataker avoided Oxford clay in future, 


SMUGGLING, 


Many ingenious methods of smuggling have from time to 
time been invented, but surely the plan with which an 
English merchant was credited, of trying to pass American 
goods at the reduced tariffs allowed by the French authorities 
to certain British products into Rouen, is the most remark. 
able on record. The merchant in question had packed genuine 
English stuff into genuine English boxes, but in an unthink. 
ing moment had fastened the boxes together with American 
nails! He naturally pleaded innocerce of all intention to 
defraud the revenue, but the authorities on the other side, 
who regard with a suspicious eye the machinations of per- 
fidious Albion, did not see it in the same light, and it was 
not without some trouble that the boxes were allowed to pass, 
Although this is evidently an absurdly exaggerated case, it is 
as well that British importers should remember how fasti- 
dious are officials of the dowanes, and that to avoid the 
surtax d’éntrepot levied on the goods of certain countries, 
they should be careful of what packing cases or bags they 
use, as, if these are of foreign manufacture, the merchants 
may get themselves fined and their goods confiscated. The 
Customs officers are apt to say that the merchandise is of the 
same origin as the case it is packed in. 


BBITISH COLUMBIA. 


THERE is a Scotch proverb which says that it is good feel- 
ing hungry when you ken of meat, which may be taken to 
mean that it is satisfactory to hear of a market when you 
have got goods to sell. Mr. Healey Chapman has written to 
Mr. Chamberlain — out that a magnificent market for 
mining machinery of all forms is open at present to British 
industry in British Columbia. ‘ People at home,” he says, 
‘‘ have no idea of the great future of British Columbia, and 
now is the time for English manufacturers to secure busi- 
ness, or it will be too late.” At present the supply depends 
almost solely on one Canadian and one American firm, and 
the work turned out is of the roughest description. No 
home firm is represented in Rossland, which seems the more 
remarkable, as the tariff for American goods is as high as for 
English goods and the superiority of the latter would probably 
secure for them a ready sale, At the present time, for the 
encouragement of the industry, steps are being taken to 
have the duty entirely removed from machinery for mining 
purposes, so that now is the opportunity for English mer- 
chants to make every effort to secure a rich market. 








LITERATOBE. 


What is Electricity? By Joun TrowsrinGe, S.D., Rumford 
Professor and Lecturer, Harvard University. Kegan Paul, 
Trench, Triibner, and Co., London. The International 
Scientific Series. 1897. 

A sHorT time ago a wit invented a new sort of riddle. 

He gave it no name, and even took the precaution of 

concealing his own identity. It has become popular— 

this sort of riddle. It is so simple; anyone can make 
quite original conundrums quite easily, and it is so 
satisfactory. You meet a friend and you say to him, 

‘‘ What is an apple?” If he has lately come from India 

or the Cape, he doesn’t understand you, but on being 

pressed “ gives it up.” Then you say pie—or if you're 

a scientist  That’s the whole answer. One would 

have thought that this kind of thing would have been left 

to poets, with a taste for Browning, or to lady novelists. 

Certainly no one would have turned to a worthy scientific 

series to find the riddle, not only used, but actually 

improved! Yet the most improbable places are pro- 
verbially the right ones to look in first. It is a professor 

—an American professor—they are so go-ahead on the 

other side of the water—who has taken the riddle one 

step further. He leaves out the answer. It’s more 
poetical, more chic, and altogether nove clever, but it is 
just a little disappointing. 

We rise from a careful perusal of Prof. Trowbridge’s 
book with an uneasy feeling that we have been made fun 
of. We thought as we began to read it, and waded, not 
without some irritation, through childish observations, 
broad statements, and unscientific deductions, that at any 
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rate the last chapter would hold an answer howsoever 
imperfect. We kept it till the end. ‘“ We will be fair,” 
gaid we, to Prof. Trowbridge. He is tedious, it is true; 
devious and prolix. But eagyenieoar nay, surely at the 
end he will draw together the scattered strands and give 
ug an answer. So we, hoary-headed reviewers that we 
are, made ourselves young again, metaphorically removed 
our shoes and stockings, and paddled along a stream of 
elementary history. Our guide was amusing at times ; 
he has a quaint way of telling fairy tales. In a little 
lecture about frictional electricity, for example, he told 
us ‘a pair of silk undergarments suddenly withdrawn 
from a pair of trousers diverge under their electrical 
charge.” This occurs only in the new world; we sup- 
pose it prevents bagging. They manage these things so 
much better in America. On the way we had little 
explanations about various phenomena—such nice, quiet 
little explanations. We did not feel a bit tired after them. 
There was one all about the galvanometer; a galvano- 





meter is such an easy thing to make. All you have to do 
is to get two big needles out of nurse’s basket and mag- 
netise them, and stick them through a match; hang it 
up by a silk fibre, and it is complete. With a few yards 
of wire besides, you can do a lot of experiments with it ; 
the two combined can be used for signalling purposes. 
“One can signal under the sea through a cable by 





properly waving a coil of wire in the air.” 

Then we had a talk about the sources of electrical 
power, with examples from Nature. Electrical power 
‘is in the coal,” and it got there on a ray of sunlight, 
going in by the leaves of primeval trees. ‘‘ This is shown 
by the ordinary photograph of a land- 
scape. Theleaves are black except when 
they reflect light; they have absorbed 


the rays of light, and have decomposed pee 


carbonic acid and water.” Presumably a 
bright tin-can does much the same thing 
when you take its photograph against a 
bright light. The Professor went too deep 
for us on the same occasion. ‘ Also in 
photography,” he said, “‘ we have hydro- 
quinone, rodinal, amidol, and a host of 
other developers which are used to give 
pictures of the very plants which by 
previous transformation have produced 
them.” 

Once we thought we are now about to 
have the answer, and our trouble is to be 
rewarded. ‘At first sight,” the Professor 
remarked, ‘it would seem that we had 
returned to fluid analogies, and that we 
are about to proclaim that all electro- 
magnetic phenomena are due to the 
flowing of the ether into and out of 
magnets, or around wire carrying currents, 
and that we are ready to assert that 
electricity is a motion of the ether.” 
Alas! it ‘‘was very much not so,” and 
we relapsed rather sulkily into our own 
cogitations and paddled along silently. 
About this time we could not help think- 
ing that the Professor was trying to 
imitate someone else’s walk. He seemed 
to affect a simplicity of gait which would 
have become a Tyndall, for example. It 
missed the spring and lightness, however, 
somehow, and it was only with the greatest 
difficulty we followed him to the end, 
where we expected to find an answer to 
the question, ‘‘ What is Electricity ?” 
We arrived at the place at length to listen 
to the solution of the whole matter. We 
had believed in our leader more or 





papers borrowed from various sources and bearing on a variety of 


scientific subjects. The secretary’s report appears to be very | 
satisfactory ; the year 1894 was, he says, ‘‘perhaps the busiest | 
the Institution had ever known, and this both in the field of its | 
ordinary activities and in new ones.” 


Duncan's Manual of Tramways, Omnibuses, and Electric Rail- 
ways. 1897. Twentieth edition. London: T. J. Whiting and | 
Sons, Limited, Price 33, 61.—It is little more than necessary to | 
call attention to the fact that the 20th edition of Dancan’s | 
Manual is now published. Twenty-one new accounts ap} | 
whilst four have fallen out. Tae tramway mileage of 1895 was 
982, and of the next year it was 1009, an increase which is con- 
sidered below what it should be, The electric system is making 
but slow progress, objection being held by many corporations to the 
overhead wires, 


Fires and Public Entertainments : A Study of some 1100 Notable 
Fires at Theatres, &c. By Edwin O. Sachs, London: C. and E. 
Layton. 1897.— The publication of this uncomfortably large 
volume—13 by 184—is due, says the author, to the terrible 
fire in Paris a few weeks ago, a detailed description of which, 
with drawings of the building, forms a large part of the letter- 
press, the remainder of the volume—there are only some sixty 
pages in all—being taken up with two long lists, classifications, and 
statistics of fires in public buildings from the year 1569 down to 
the present, Some of the statistics are very interesting. The 
following, for example: 102 buildings w.re burnt before the end of 
the fifth year of their lives, 167 before the tenth, and 238 before 
their twentieth year. It will rather surprise some people to see | 
that there were 360 fires in the last decade, as compared with 
309 only in the ten previous years. Ten per cent. of fires occur in 
January. The greatest number of lives have been lost in 
Russia, The book is hardly a household volume, but it is never- 
theless one which will doubtless appeal, with the natural attraction 
of accounts of horrors and ee to the general reader. It 
i3, however, it must be remembered, purely statistical in its treat- 
mnt, and rather intezded or study than fur cas2al reading. 





RICHARD CHRISTOPHER RAPIER. 





WE have with regret to announce the death of Mr. 
Richard Christopher Rapier, of the firm of Ransome 


and Rapier, an engineer well known and respected in railway 


engineering circles. Mr. Rapier had been suffering from an 
illness which offered but little hope of recovery for many 
months past, and some few weeks ago he removed to Folke- 
stone, thinking that the change might be beneficial, but it 
did little good, and he died early on Friday morning, 
May 28th. Mr. Rapier was the son of a clergyman, and was 
born in 1836. He served his time at Messrs. Robert Stephen- 
son and Co., Newcastle-on-Tyne, and shortly after leaving 
them associated himself with Messrs. Ransomes, of Ipswich, 
who at this time combined the businesses of agriculture and 
railway plant engineers. In 1868 the two classes of business 
were divided, as the result of an amicable arrangement made 
with a view to accommodate the increasing number of 
partners. New works were designed by Mr. Rapier, and the 
railway business was started as the Waterside Ironworks in 
1869 under the style of Ransomes and Rapier, of which from 
that time Mr. Rapier was the moving spirit, the other partners 
being Messrs. James Allen Ransome, Robert James Ransome, 
and Edward Gibson Midgley, who died in 1875, 1880, and 
1891 respectively. 

The business of Ransomes and Rapier was formed into a 


| limited company in the opening of last year, and Mr. 
| Rapier was up to the time of his death managing director, 


holding the greater portion of the ordinary share capital, and 
he lived to have the satisfactioa of seeing the new company 
enjoying an even larger measure of success than the old firm 
had done during the long pericd it had been conducted by 
him and his partners who had predeceased him. 

Mr. Rapier was a member of the Institu- 
tions of Civil and Mechanical Engineers, and 
of the Iron and Steel Institute, as well as of 
other societies. Some seventeen years ago 








less up to that last five minutes. But 
imagine our dismay when, on tiptoe ex- 
pectation, we heard him, instead of 
answering the riddle, ask another ! 
“What shall we therefore answer to the 
question, ‘ What is electricity ?’ 
amus, ignorabimus ?’” 
Perchance the Professor’s intention was to show us 
the folly of seeking to know certain things. It is possible 
that he bore in mind the words of Siddartha: 
‘*Om Amitaya / measure not with words 

Th’ immeasurable ; nor sink the string of thought 

Into the Fathomless. Who asks doth err, 

Who answers, errs. Say nought.” 


Elements of Theoretical Physics. By Dr. C. CHRISTIANSEN, 
Professor of Physics in the University of Copenhagen. 
Translated by W. F. Maaim, Ph. D., Professor of Physics 
in Princeton University. Macmillan. 1897. 

ConsipERING the large amount of subjects included in 
the 340 pages of this book—general theory of motion, 
theory of elasticity, equilibrium and motion of fluids, 
internal friction (hydraulics), capillarity, electrostatics, 
magnetism, electro- magnetism, induction, electrical 
oscillation, light, thermodynamics, conduction of heat, 
each generally requiring a separate treatise to itself—it 
will be seen that the author can do hardly anything more 
than provide the student with a statement of the princi- 
pal formule of each subject. By judicious compression 
and brevity this has been carried out with great elegance ; 
still, we cannot imagine a student learning any one of the 
above subjects for the first time out of these pages, though 
he will be prepared to appreciate their merits subse- 
quently. The treatment is everywhere of the most 
modern and refined character, utilising all the resources 
of modern analysis. Let no one venture on it not 
already thoroughly grounded in the Calculus. 





SHORT NOTICES, 
Annual Report of the Board of Regents of the Smithsonian 


Institution, showing the A gg Expenditures, and Conditions of 
189 


the Institution to July, . Washington: Government Printing 
fice, 1896 —This volume is about the same size as usual, and is 
composed for the great part of the appendix consisting of valuable 


Must we reply, ‘ Jgnor- 
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Tux Corporation of Coventry has received the sanction 
of the Local Government Board to borrow £156,000 for the 
purpose of carrying out a new scheme for the disposal of sewage. 





he read a paper before the Civil Engineers 
on “Fixed Signals of Railways and the 
Working of the Fast and Slow Traffic,” for 
which he was awarded the Telford Medal 
The system he advocated in that paper of 
dividing the “fast” and “slow” traffic is 
that now almost universally adopted. 

Mr. Rapier was one of the chief pro- 
moters of the Southwold Railway running 
from Halesworth to Southwold, and eventu- 
ally became its chairman. This is one of 
the light class of railways. It runs over 
a distance of some nine miles, has a 3ft. 
gauge, with rails of 301b. per yard, and 
locomotives of eight to ten tons. It effi- 
ciently performs all the duties of a short 
seaside branch, and illustrates what has been 
and can be done by an auxiliary system 
of light railways. He was also connected, 
in co-operation with Messrs. Matheson and 
Co., with the short-lived but famous Shang- 
hai and Woosung Railway. 

The improvement of river navigation was 
another subject to which Mr. Rapier, in 
conjunction with Mr. F. G. M. Stoney, 
devoted much time and energy. The firm 
equipped the Manchester Ship Canal with 
all its large sluices, and also constructed 
the large sluices at the entrance to the 
river Weaver, connected with the same 
undertaking. The firm also erected the large 
movable weir on the Thames at Richmond, 
and is at the present moment constructing 
a much larger movable weir on the Clyde 
at Glasgow, the sluices for both of which 
were designed by Mr. F. G. M. Stoney. At 
the present moment designs and tenders of 
the company for controlling and storing the 
waters of the Nile at Phile are under the 
consideration of the Egyptian Government. 
These designs were prepared by Mr. Stoney. 
Mr. Rapier was one of the principal movers 
in the syndicate for searching for coal in 
Suffolk aad Essex, and up to the time of his 
death was chairman of the directors. 

He was, moreover, a practical philan- 
thropist, and did much to improve the 
lot of his workmen and increase their comfort and happiness. 
He was only sixty years of age, and his death is keenly 
regretted by all who knew him, and removes from us one 
worthy of the greatest respect, first as a man, and then as 
an engineer. 











MR. J. F. HALL. 


WE regret to record the death of Mr. John Francis Hall, 


| eldest son of Mr. John Hall, of Norbury, which took place 


| 








early on Tuesday morning. The deceased gentleman had 
been ailing for some time, but at no time was considered in 


| danger, and was supposed to be gradually recovering. He 


was out several times during the past week, and only a few 
hours before his seizure, which was quite sudden. Mr. Hall 
was for twenty years connected with the firm of Wm. Jessop 
and Sons, but lefé them about six years ago. He was 
inventor of the patent anchor known by his name, besides 
other important patents. He was an ardent sportsman, both 
with rod and gun, and was, in his earlier years, a great 
athlete, winning many prizes both at Sheffield and other 
towns. He was also one of the promoters and the first 
secretary of the Sheffield Football Association. He will be 
greatly missed by many friends. He was for many years an 
active member of the Society of Naval Architects, Iron and 
Steel Institute, and Civil Engineers. He was forty-three years 
of age. 








Tux Select Committee of the House of Lords, presided 
over by Earl Lauderdale, have concluded the inquiry into the 
powers sought by the Bute Docks Company. As the result of the 
inquiry, -the-committee have decided to sanction new railway 
between Llanishen and Treforest. The committeedecided to t 
the running powers sought over the Rhymney Railway, but re 
any running powers over the Taff Vale Railway. These were the 

riucipal powers sought by this Bill, which was stated to be put 
for the purpose of self-preservation, and ‘‘ not for the 
sinister purpose of prejudicing Taff Vale traffic.” Of the minor 
matters sought by the Bill, the committee have decided to sanction 
the low-water pier south-east of the Reath Dock. 
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THE INSTITUTION OF CIVIL ENGINEERS.— 
THE CONFERENCE. 


On Thursday, 27th May, at noon, Section VII. was 
opened in the Large Hall, Westminster Town Hall, with 
Dr. J. Hopkinson in the chair, and the paper by Capt. 
Sankey was read by the author, 

“On THE DecrmaL SysTEM IN ENGINEERING MEASURE- 
MENT.” 

Broadly speaking, the decimal system is used in engineering in 
this country whenever calculations other than mere checking have 
to be made, or when very accurate dimensions have to be expressed ; 
and in either case, in mechanical engineering, the decimals are 
generally those of the inch, its square, or its cube. The reason of 
this is fairly obvious. As regards calculations, decimals are, on the 
whole, far simpler than vulgar fractions, and they allow of the 
ready use of the slide rule or tables of logarithms. It is true 
that occasionally simple vulgar fractions have to be dealt with, as 
for instance, one-sixth in the case of the formula for the strength 
of a rectangular beam. In such cases the vulgar fraction would 
obviously be used; to convert to decimals would correspond to 
using a slide rule or a book of logarithms to multiply 6 by 5, or 
some such simple sum. In the case of accurate dimensions in 
mechanical engineering, ;,in. is far from being a sufficiently small 
dimension ; hence the use of the terms bare and full, and as, for 
interchangeable work, such vague dimensions are very unsuitable, 
recourse is naturally had to the use of ;4,in. and ,,4,in. The 
writing down of accurate dimensions is also very cumbrous even 
when they can be expressed by ,,in. Compare, for instance, 
llin. + 45 + gy + gy bare with its decimal equivalent 11 ‘98in. 
No doubt the same dimension may be more briefly expressed as 
11gjin., but this form is not generally used in practice, and there 
are obvious reasons why this should be so. 

It will be observed that the decimal expression has only been 
carried to the second place, and this is because the uncertainty in 
g,in. “bare” is of the order of ;},;in. If the decimal expression 
is extended to the third place, an order of accuracy is reached, 
expressed by ;;4;in. on the binary scale—fractions which are 
not practically workable. When dimensions of no special accuracy 
have to be stated, the natural tendency to ively divide the 
unit by two gains the upper hand. Notwithstanding this 
tendency and the prevailing custom, it can scarcely be doubted 
that it would be preferable to state all such dimensions in decimals 
of an inch. If decimals of an inch are adopted, the system is still 
incomplete, owing to there being 12in. to the foot, 3ft. toa yard, 
and so on. 

It is here that the metric system has a great advantage—it is a 
decimal system throughout. As experience in such a matter has 
more value than mere theory, a statement of the results of intro- 
ducing the metric system of linear measurements into the works of 
Messrs. Willans and Robinson may be of interest. In the first 
place it is desiraole to say a few words about the class of work and 
method of manufacture carried out at the works in question. The 
Willans central valve engine and the Niclausse water-tube boiler 
are manufactcred each in certain definite standard sizes, and the 
parts required ave made to gauge and template in large batches, 
and have to coni:rm to fixed dimensions within specified limits of 
accuracy, in order that strict adherence to the interchangeable 
system may be maintaired. 

In the machining ard examination of the parts gauges and tem- 
plates are used, as faras possible, to the exclusion of the measuring 
rale. Whether inches <r millimetres are used is therefore not a 
matter of much impcrtance, At the marking-off table the 
measuring rule is, of courss, more used, and the question of con- 
venience in the unit of measurement, and its divisions, is of 
greater importance ; the parts are, however, dealt with in batches, 
and the convenience or otherwise of the unit of measurement, and 
its divisions, tells once, only, for each dimension for the whole 
batch. The circumstances that led to the adoption of metric 
linear measurements are not of general interest, and for reasons 
which need not be entered into here they were enly applied 
to the Niclausse boiler and to certain sizes of the engine; 
the earlier sizes being still made to drawings figured in feet and 
inches ; thus the two systems are concurrently at work in the same 
shop. 

There would have been no advantage in re-figuring these 
drawings with equivalent millimetres, and to make new parts to 
millimetres to interchange with old parts made to inches would be 
impossible without going to several places of decimals. The old 
gauges and templates were marked with the millimetre equivalent 
to the third place of decimals, but this was merely to accustom the 
men to sizes expressed in the new system. It may be mentioned 
that the men were supplied with rules marked with millimetres on 
one side and inches on the other. The expense involved consisted 
principally in providing a complete set of gauges, New templates 
and jigs had also to be made, but only a portion of their cost is 
properly chargeable to the introduction of the new unit, as the 
greater number of them would have been required in any case. 

The only difficulty met with has been in connection with the 
screw threads. Hitherto the ordinary Whitworth and gas threads 
have been retained ; but, for reasons connected with the manu- 
facture of the engines abroad, the body of the bolt or stud is 
turned larger than usual, the excess being 0°3 millimetre for }in. 
Whitwortb, and 2 millimetres for 14in. Whitworth ; intermediate 
sizes are in proportion, all being brought up to even millimetres. 
The bored holes are then able to take the corresponding screw 
cut to the standard used by the French makers of the engine, 
who use the thread of the Socié:é d’Encouragement, which is 
slightly larger than the Whitworth, and which, it is stated, pro- 
mises to become universal in France ; it is now adopted by the 
French navy and railways, 

The metric dimensions were introduced in May, 1893, and, after 
four years’ working, the following is the result :—No difficulty has 
been experienced in getting draughtsmen to use the new measures. 
No serious mistakes have been traceable to the change, and very 
few minor ones. The draughtsmen are practically unanimous in 
favour of metric measures, finding it easier to design, to check, 
and to read millimetre drawings, Takiny all fractions into account, 
little more than half the number of figures formerly used are now 
required to express a dimension. An average case would be 
3ft. 1gin., which, on a millimetre drawing, would be figured 949 ; 
and an extreme though ible case is 3ft. 1,3,in. + yin. bare, 
which becomes 9424, e need to use decimals of a millimetre 
is very infrequent, but in the case of inches the use of fractions is, 
of course, the rule. A cylinder, for example, might be figured 
2ft. 6in. on an inch drawing, and 770 on a millimetre drawing ; the 
er body must have a certain clearance, say, -jzin. in one case, or 

millimetre in the other, in which case it must be figured 
2ft. 5}§in. on the inch drawing, whereas on the millimetre drawing 
the dimension becomes simply 768, and the use of fractions is 
wholly avoided. The proportions between dimensions are more 
readily + when expressed in millimetres ; thus the ratio 
between 27 millimetres and 49 millimetres is much more easily 
apprehended than between 1,;in. and 1}$in. 

A point of some importance is that the ordinary foot and inch 
ticks or marks are not required, and with them disappears the 
possibility of having 2in, added to each 10, or deducted from each 
foot ina dimension. A case of this kind occurred in which two 
13in. flanges intended to come together were shown on different 
drawings ; in one of them a tick was introduced after the one, and 
that flange was made lft. 3in. With millimetres a cypher might 
possibly be put in, or omitted ; but a dimension ten times too big 
ss — would at a be noticed as absurd. 

n the drawings, scales 1, 4, }, 4, and occasionally of #;, J; are 
used. It is found that this = be: of scales is pod He Peal 
No mistakes have been made in marking off work to millimetres. 
The men So the old system at rst, the new figures con- 
veying little idea of size, but they are now much in favour of the 





millimetre, and find drawings so figured easier to read. ‘The shop 
where the difficulties of the change would be most felt is that in 
which the tools and gauges are made; the foreman says that it 
was a little awkward at the outset—for about two days. In the 
work’s manager’s opinion the metric system would prove even 
more advantageous in shops where measurements are taken from 
the rule than where gauges are used. He considers it easier to 
teach men the use of the rule with the metric than with English 
measures, 

The discussion was opened by Mr. Thos. Parker, of 
Wolverhampton, who said he could see no advantage 
whatever in the use of the millimetre as a standard of 
measurement rather than the ,},th or ;qyoth of an inch. 
The change to the metric system would involve altera- 
tion in all the drawings, and there would be a difficulty 
with the templates. The inch was for all purposes as 
good a standard as the millimetre. An engineer did not 
care for the origin of the unit nor whether it was some 
particular fraction of the diameter of the earth. He 
should oppose the views of the professors who desired to 
force the use of the metric system upon the public. 

Prof. Robert H. Smith said the subject had already 
been so largely discussed that it was difficult to say any- 
thing new. There was no particular weight of argument 
on one side or on the other. The smallest desirable unit 
varied with the class of work to be carried out. The 
foot was not a convenient unit for use in most cases. 
Take the electrical engineer, for example, the shy or 
jopoin. were very convenient units for them to use, and 
the latter unit was almost universally known as the 
“mil.” From an abstract point of view the metre and 
the inch were equally good as units. There were two 
real arguments. The decimal system was already univer- 
sally adopted in numerical work, therefore it was de- 
sirable to adopt it in any system of measurement. 
Secondly, it was of immense importance to get a common 
system in use all over the world. It was impossible to 
get Europe to give up its metric system, and to adopt the 
inch as a unit. He saw no difficulty in introducing a 
new system into our workshops, and was certain that 
workmen would soon get used to it. 

Mr. W. H. Allen, of Bedford, said it might be of interest 
to know what his firm had done. They had adopted the 
inch as the unit, and divided it into decimals. Thus all 
dimensions were shown on the drawings in inches, and 
not in feet and inches. Where the size required was 
less than the inch, the decimal point was used, and the 
reading could either be made as so many mils., or in the 
usual way as point so and so. He could speak from 
experience, and say that the workmen very readily accus- 
tomed themselves to the new system, and labourers in 
the wire shop would talk of the sizes of wires as point 
nought six three, and soon. He had been surprised to 
find how readily the change had been effected. 

Mr. R. E. B, Crompton, London, said he was strongly 
opposed to the adoption of the metric system. Great 
Britain and the United States were the two great gauge 
and template using peoples. The whole question had 
been fought out in the United States, and it had been 
decided that the decimal system applied to the inch was 
preferable to the metric system. He could not agree 
with Professor Smith that it was an easy thing to change 
the unit. In a large works it meant the “scrapping” of 
all the gauges and templates, a most expensive proceed- 
ing. The United States were ahead of this country in 
the method of manufacture on the interchangeable 
system. A great amount of money was involved in the 
change from our present system to the metric system. 
He was in favour of the inch and decimals of the inch, 
and would use the inch up to, say, 600in. He should 
like to ask Captain Sankey whether he had found the 
millimetre more convenient. He should himself be 
content to use the inch and the millimetre. 

Mr. Mark H. Robinson, Rugby, said it might be of 
interest to state the reasons which had induced his firm 
—Messrs. Willans and Robinson—to change their unit, and 
to adopt the metric system. These reasons were entirely 
commercial. When the continental manufacture of the 
central valve engine was begun, they desired to be 
able to keep all duplicate parts in stock, both in this 
country and the Continent, and as a new series of engines 
was then being designed, the metric system was adopted. 
The engines built in America were, of course, designed 
with the inch as the unit of measurement. He con- 
sidered the millimetre sufficiently small to design on. 
Of course one could design on the mil or ;qy,in. if it 
were thought better, but his firm had found that, in 
order to obtain the continental trade, the metric system 
must be used. 

Prof. Ayrton was glad to see that a Bill was about to 
be brought before Parliament to legalise the use of the 
metric system in this country. He thought, however, 
that the difficulty of getting the Bill through had been 
needlessly increased by the definition of the relative 
values of the two units to an absurd number of decimal 
places. If it were desired to express lin. in millimetres 
it would be quite accurate enough to use two decimal 
places, as the succeeding figures were mostly nines. 

Mr. Alex. Siemens said doubtless Prof. Ayrton was quite 
right if measurements of lin. and so on were required, 
but when it came to miles he would find that the use of 
more decimals was requisite to ensure accuracy. All 
calculations were simplified in the metric system. It 
was impossible now to use the duodecimal system, 
although it had advantages, as pointed out by Mr. 
Herbert Spencer. He would remind the meeting that 
the metric system originated with James Watt, who in 
1789 proposed an International Commission. It was 
brought forward by Louis XVI. of France before the 
Revolution, and the British Royal Society was asked to 
join in the discussion, but the disturbed relations between 
the two countries prevented this. With regard to the 
commerce of this country, he would point out that only 
10 per cent. of our foreign trade was done with our own 
Colonies, the rest with other countries, and these countries 
demanded the metric system. In Germany the system 





was introduced from 1850 to 1864, the period varying in 
the different States. It became compulsory in 1872 all 








over Germany, and he could say that the change hag 
caused very little trouble. 

Mr. Leslie Robinson (London) reminded the meetin, 
that the International Railway Congress had supporte, 
the proposal to adopt the metric system in this country 
but the question of screw threads was the chief difficulty, 

Mr. Swinburne said the metric system was decidedl, 
the best for export trade, as we must suit our customers, 
The German studied foreign languages, read all accounts 
of new things, did not invent, but picked out all the 
best things from abroad. 

Mr. J. E. Dowson referred to the evidence given by 
Sir Richard Giffin as to our external trade. He had 
shown that two-thirds to three-fourths of it was carried 
on with foreign countries. No decimal point need be 
used in dimensions on drawings with the metric system, 
as all the numbers referred to millimetres. 

Dr. John Hopkinson said that it was comparatively 
easy to change to the metric system. Messrs. Chance 
Bros., of Birmingham, made the ee forty years ago 
for glass work in connection with lighthouses, and it had 
been in use in their works ever since side by side with the 
ordinary standard, and no mistakes had occurred. British 
measures were radically bad. 

Captain Sankey, in his reply, stated that the gauges did 
not cost so much as had been expected. 

The chairman put a motion to the meeting, and it was 
unanimously resolved that Section VII. approves of the 
permissive use of the metric system in Great Britain. 

Mr. W. H. Preece then took the chair, and Mr, 
C. E. P. D. Spagnoletti read the following paper :— 


‘On THE Equinisrium System oF Fgepina Execrric 
Rattways.” 


There can be no doubt that the subject of electric traction is one 
that has a great future before it, and is commanding the serious 
attention of many leading engineers. Its very rapid yreeren 
and development in America is now in this country and on the 
Continent producing the idea that it is likely to become the 
ae egw motive power. The author therefore ventures to bring 

fore the conference for discussion and criticism a system for 
working long lines of railways by electricity. 

The author will not refer to existing systems, but will simply 
describe the method he desires to bring under notice. 

The great desideratum in working an electric railway is that the 
potential on the line should be practically equal at any and all 
points of the conductor ; and the best way, in the author's opinion, 
of obtaining this desired end is by working on a system of 
equilibrium, which he proposes to do in the following manner, 
For example, take a line of railway, say of 100 miles in leagth ; at 
each end of this line establish a generating station connecting the 
positive poles of direct-current shunt-wound dynamos to each end 
of the conductor, the dynamos being equal in their output. If 
the currant so sent is insufficient for the requirements of the line 
and number of trains thereon, place at intermediate convenient 
points additional generating stations connecting the positive poles 
of similar dynamos at each of these stations to the main conductor. 
The result will be that each station sending the same current, 7.¢., 
the itive, into the conductor or feeders, equilibrium is estab- 
lished, and no current will flow until a train is on the line. Now, 
at whatever point or points a train or trains may be taking current 
from the conductor, the potential will be practically the same, 
because the loss by resistance of the conductor from the distant 
station or stations will be made up from the station or stations at 
the opposite end, and to which the train or trains are nearer. 

The resistance of the conductor being equal throughout, the loss 
from dynamos must be the same at any given distance, and they 
will balance themselves, 

In each generating station the author uses shunt-wound direct- 
current dynamos, with an automatic electric governor to regulate 
the throttle-valve on the steam-pipe, so that whenever the line is 
free from trains, which is not often likely to be the case, and 
equilibrium is established, and no current is flowing in the con- 
ductor, the throttle-valve is closed, and steam regulated accordingly. 

The author does not wish fora moment to create an alarm in the 
minds of locomotive engineers, or a fear that if electric —- 
become general their occupation would be gone, They would only 
have to turn their attention to stationary engines instead of loco- 
motives, as the latter would disappear as a requirement of a rail- 
way company. Electric motors would be attached to the axles of 
the various vehicles running on the line, and their own dead-weight, 
with their live or dead-weight cargoes, would afford the necessary 
friction on the rails. The unnecessary load of large engines, weigh- 
ing some 80 tons or more, would not have to be carried through- 
out the journey. 

With pmo to the cost of such a system, there would be as a 
set-off the value of the locomotives, tenders, water-cranes, coaling 
or coking stages, at various parts of the line, with the necessary 
attendants. The sheds for stabling engines would no longer be 
required, and would save a large expenditure in buildings and 
maintenance, Large steam-worked turntables would not be wanted ; 
the permanent way would suffer less wear and tear; bridges over 
which trains would run would be subjected to less strain ; stations, 
by the absence of steam and smoke, would not need so frequently 
painting ; and there are several other minor matters which tend 
towards economy. The author believes a very considerable saving 
would be the result of the introduction of electric working as 
against the expenses and repairs of a railway locomotive depart- 
ment, against which there would be the electric plant cables, 
stations, conductor, feed-rail or overhead trolley system, motors, 
&c., and if average cost of engine and tender be taken at £2300 
each, and a railway has a thousand or more engines, there would be 
an enormous surplus in favour of the electric system, either in first 
cost or conversion of system. 

Very great convenience would be afforded to those requiring 
epeetal trains. A carriage could be provided at once, and th» 
delay consequent on getting an engine and waiting until she is 
sufficiently in steam to take the journey—perbaps half an hour or 
more—would be saved, as by the electric system the journey, if 
about 20 miles, could be run while the engine is getting ready. 
The economy of such a system is marked, as there would be no 
waste in the consumption of power, whereas an engine required for 
one or two coavhes would be quite capable of taking a dozan. 

It would also be possible for railway companies using a system 
of this kind to have generating stations at all intermediate large 
towns en route, where they could from the same building work the 
trams of the town, making them tributaries to the line, as well as 
affording local convenience and economy, 

Mr. Thos. Parker, Professor Ayrton, Mr. Tremlett 
Carter, and Captain Sankey spoke, and agreed that it was 
practically impossible to discuss the paper as it stood, as 
the proposition was too general, and sufficient detail was 
not given. : 

Mr. W. H. Preece said that he believed the author did 
not claim the use of any new principle, as the same 
principle had been adopted for communication between 
passengers and guards in trains, and a similar principle 
was in use in the Houses of Parliament, where bells were 
rung in many different places by the touching of a single 





bell-push. He thought they had not sufficient data to be 
able to discuss the paper. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves sme for the opinions of our 





BARKER'S COMPOUND CRANK FOR CYCLES. 


Sin,—Your notice of April 9th states, ‘‘It is clear in Fig. 5 
that the additional leverage is obtained in the downstroke without 
increased ‘dead centre,’ and it has already been shown that the 
work done in Figs. 4 and 5 is identically the same.” 

‘A remarkable series of letters from Mr. R, J. Hutchinson appears 
in your issues of April 23rd, May 7th, and May 2\st. In the first 
of these he ‘‘ begs to differ” upon the subject of ‘‘ dead centre,” 
and goes on to say, ‘ We can assume that Fig. 4 is fairly accu- 
rately drawn, all the construction lines being shown.” Referring 
to Fig. 5 he says, “‘ But on careful examination it will be seen 
that the vertical has been judiciously eased off to the left, so as 
to make the number of spaces on each side of the vertical appear 
the same.” In his second letter Mr. Hutchinson siys, ‘ Mr. 
Barker explains most satisfactorily the different positions of the 
vorticals in Figs. 4 and 5, page 374.” He then adds, ‘I will 
prove my views from Fig. 5 instead of Fig. 4, which gives merely 
a graphical demonstration, and is not quite accurate, but rather 
favours Mr. Barker.” In his third letter Mr, Hutchinson says, 
“| agree that Figs. 4 and 5, page 374, are accurately drawn, 
hence my last proof in your issue, May 7ch, can apply to both.” 

In bis third letter Mr. Hutchinson also says, ‘‘Mr. Barker 
states that I arrive at my result by neglecting the horizontal 
component forces applied by the rider’s foot.” He quotes me 
incorrectly, but, of courze, does not dispute my statement. He 
fally admits the importance of his omission, for he cays, ‘‘ With 
toe-clips and ordinary cranks the dead centre becomes a negative 
quantity; this, of course, applies to Mr. Barker’s cranks, and 
minimises his dead centre, but it does not aiter the fact that his 
gear gives a theoretical dead centre of over ,';in. one revolution.” 
What does this ‘‘ fact” of a ‘‘ theoretical dead centre” amount to! 
It means a dead centre pertaining to, or depending on, theory or 
speculation ; not a practical dead centre. Although he admits the 
great importance of certain factors, which he has altogether neg- 
lected, Mr. Hatchinson claims to have arrived at a ‘‘ theoretical” 
result, 

Speaking of the advantage in the downstroke, Mr. Hutchinson 
says, ‘‘If Mr. Barker can prove that this advantage more than 
compensates the loss due to dead centre, ‘¢., if he proves that 
the energy stored in the downstroke, being spread over the dead 
centre, gives a total advantage in one complete revolution, hie 
gear is nothing short of miraculous, and we can next look for per- 
petual motion.” These cranks give a higher combined efficiency 
of bicycle and man. There i3 nothing ‘‘ miraculous” about them, 
nor do they bring us any nearer ‘‘ perpetual motion.” 

| hold, with you and others who have actually tried these cranks, 
that the ‘‘ additional leverage is obtained ia the downstroke 
without increased dead centre.” If there were increased dead 
centre, it would be noticeable on heavy roads, rising gradients, 
or against wind. The following facts will, at any rate, show that 
there is a flaw somewhere in Mr, Hutchinson’s ‘‘theory.” The 
experimental bicycle Fig. 1, page 374, geared to 100in., was 
regularly ridden in all sorts of weather last winter by very ordinary 
riders on some of the hilliest roads around London. This bicycle 
always held its own against others geared to 68in. or thereabouts, 
uphill and against head winds. On the level the high gearing is 
naturally a great advantage. Another bicycle, fitted with these 
compound cranks in their improved form, and geared to 120in., 
has been ridden as a test several times in succession slowly up and 
down a gradient of about 1 in 6. The distance between pedal 
axes in both of these bicycles is 12/in. Neither of these bicycles 
had toe-clips. They did not seem to be required. 

In his first letter Mr. Hutchinson admits my claim, that these 
compound cranks enable a cyclist to use at least a 40 per cent. 
higher gearing without increasing the distance between the pedals 
or the pressure on them “is quite correct, as far as it goes.” In 
his third letter he says, ‘‘ Mr. Barker’s 40 per cent. advantage is 
only obtained during half the downstroke.” Let us assume that 
this isso. The teeth may be so engaged that this ‘‘ 40 per cent, 
advantage” is in the upper, middle, or lower-half of the down- 
ward travel of the pedal, or in any position that gives the best 
result, As the variation in the effective crank length is gradual, 
there must obviously be some lesser ‘‘ advantage ” available in the 
other portions of the downward travel. 

The following example will, I think, clearly show the importance 
of the admitted claim. The pedals of a bicycle with 62in. simple 
cranks, geared to say 68in., offer practically the same resistance 
and are at the same distance apart as those on the compound- 
cranked bicycle geared to 100in.—Fig. 1, page 374: in travelling 
oue mile the simple cranks make rather over 296 revolutions, while 
the compound cranks make rather less than 202 revolutions. You 
found ths foot motion “ pleasant ;’ some of your correspondents 
are prepared to find it more natural than a constant uniform 
speed. GERALD BARKER. 

1, Victoria-street, Westminster, S.W., May 25th, 





MANJAK. 


Sir,—I saw in y ur issue of 16th Apri’, a paragraph on Manjak, 
the asphaltum of Barbados. As the founder of this industry, and 
as the owner of the largest mines of this mineral, will you allow 
me to make a few observations upon it ! 

Mapjak is not found “ upon the surface of the ground,” but the 

veins, becoming thinner and thinner as they are pushed gradually 
farther and farther upwards from the centre where the mineral is 
distiJle¢—in whatever way made—end in a fine sheet no thicker 
than the paper I am writingon, Asthe sedimentary rock through 
which the veins are pushed is denuded by the atmosphere, these 
thin lines of black appear upon the surface. Except on the side 
of a nullah I have never s2:n this outcrop more than about sin. 
thick. It seems to wear with the surface of the rock. The 
system of mining I have pu ‘sued was the result of a theory which 
I formed as to the origin of the mineral. I was told when | first 
came to this island, three years ago, that Manjak occurred in a 
few isolated pockets ; bu: upon thinking the matter out, with the 
results of a few experiments which I made in the fluidity of the 
mineral, it seemed impossible to suppose that nature could have 
selected Barbados as a place in which to secrete a few handfuls 
of a fluid for the purpose of letting it solidify, while all around 
in Trinidad, Venezusla, Caba, and Mexico, there were similar 
appearances of the same mineral in Jarge quantities. It seemed 
easier to suppose that the asphaltum cropping out in all these 
countries ds common origin, that it emanated from one 
central factory. I followed one of these thin veins downwards, and 
found that it widened as I descended. I sank one shaft on a din. 
vein, which at 25ft. had become 2ft. 6in. wide, and at 120ft. was 
9ft. wide. This seemed to show clearly that my theory that the 
asphaltum was thrust upwards in a fluid state was correct. 
Farther investigation has shown me that the slackenside marks 
are always such as would have been caused by a semi-fluid 
substance being thrust upwards, as I have described the thrust of 
Manjak. One of the estates whose mining rights I hold contains 
on its 430 acres continuous outcrops striking generally N.N.W. 
The asphaltum on this estate is much purer than any which has, 
up to date, been found elsewhere in the island. I am doubtful 
whether it is quite equal to the Egyptian, but it fetches £10 and 
12 in London and the Continent, and in New York I believe it 
fetches more, but I find it very difficult to discover its actual price ; 
I believe, however, I am right in saying that a considerable 
quantity of my Manjak has lately been sold as Gilsonite at 55 dols. 
per 20001b. There is a demand for hundreds of tons a menth at 
ower prices for insulating ceepeems, &e, 

Various analyses of my Manjak have been sent to me, but as 

each consumer seems to require a different analysis to suit his own 


purposes it would do no good to reproduce them here, Messrs, 
Anthony Gibbs and Sons have a small parcel of my Manjak, which 
no doubt they will show to any one who wishes to see it in London, 
and I sent a eae block last year to the Imperial Institute, and 
another to the Institute of Civil Engineers, 

All mining engineers who have seen my mines agree with me in 
my theory as to the origin of Manjak veins, but certain writers 
who have not seen the pits, and who, in describing the geology of 
Barbados before the founding of this industry, omitted to 

erceive its value, have denied its correctness. It is of great 
importance to me, and to the persons who are now prospecting for 
Manjak in the island, to know whether my theory is correct or 
not; and if not, to know how Manjik did come here. THE 
ENGINEER is so much given over to ships, and to the speed of 
railway trains, and to horseless carriages, that up to now I have 
feared to put this question before its readers, but now that the 
subject has been broached I hesitate no longer, but put the matter 
before your readers in the hope that some may be found who may 
bave suggestions to offer as to the origin of Manjak, and how to 
mine it, WALTER MERIVALE, Memb. Inst. C.E, 

Belmont House, Bridgetown, Barbados, May 6th. 





MOUNTING MACHINERY ON SPRINGS. 

Sin,—Apropes of Mr. J. Swinburne’s suggestive paper about 
mounting engines and machinery on springs, may I state that I 
approached this question in two articles on the ‘‘ Vibration of 
Eogine Foundations” in the H/ectrical Review in July of last year! 
[ there discussed the nature of the vibrations communicated to the 
foundations by ordinary types of reciprocating engines, and tbe 
possibility of isolating them from the surrounding earth and 
buildings, 

Brietly stated, the conclusions I arrived at were: that it is 
possible radically to isolate vibrations ia the horizontal plane, also 
true rocking vibrations about a point or line of support at the 
centre or axis of gravity of the mass, while it is impossible to 
isolate vertical vibrations by any means whatever. 

In the first case it is simply necessary to mount the foundation 
block on rollers, balls, or the equivalent, so that it is entirely free 
to move in the horizontal plane. I explained further that, in many 
cases, this condition may actually obta‘n in practice. For since 
the amplitude of the vibration is very smal!—and, by the way, 
easily reducible by adding to the weight of the foundation and the 
masses superincumbent upon it—in dry sandy or gravelly soils, we 
have an equivalent to the roller support, and the foundation 
block works itself free at the sides. 

Now in the case of vertical vibration there is absolutely no 
method of preventing or subduing the variations of pressure upon 
the supporting earth. Iaterposing springs or cushions cannot 
affect this purpose, for their reaction upon the support is just as 
forcible as the original impulse. This is what Mr. Swinburne 
and others overlook when they suggest spring suspension as a 
remedy. The huge foundation block at Manchester-square in wet 
weather rests on a most effective hydraulic cushion, but it was this 
very cushion that emphasised the mischief. Mr. Swinburne, and 
electrical engineers in particular, will understand me, I think, 
perfectly, when I submit that springs and cushions merely delay 
the phase of the transmitted vibration, but they cannot annul it. 

Hence the simplest and most practical safeguard against pro- 
pagating vibrations beyond the engine room floor—other than an 
efficient balancing of all reciprocating and rotary momenta in the 
engines themselves—lies in the resolution of all vertical components 
of the unbalanced momenta of the mechanism into horizontal 
components ; and in the rigid attachment of the engine to founda- 
tions of large mass well tied together in both directions, built on a 
level layer of sand, and free of adjacent masses of masonry or rock. 
If the vibration be of rocking character, the bottom of the foundation 
should be a curved surface, concentric with the centre or axis of 
gravity of the rocking mass, likewise bedded in a cup or depression 
lined with a layer of sand. 

I say the foundations should be of large mass advisedly, bearing 
in mind the safety and permanence of steam pipe and other con- 
nections, Otherwise there is no objection to mounting the engine 
bed-plate itself direct on balls or rollers, leaving it quite free to 
vibrate horizontally. But there is no advantage in so doing, such 
as I understand Mr. Swinburne to claim, viz , that the so-called 
“inertia” stresses on the bearings are thereby reduced for the 
value of the two equal momenta in opposition, and, therefore, 
the purely dynamic pressure on the bearings is not altered with 
different relations between the two masses and their movements. 
Besides, in very few cases indeed would such an arrangement be 
practicable. To avoid serious difficulties with connections, the 
amplitude of the vibrations must be minimised as much as possible, 
which can only be done by weighting down the engine by massive 
foundations or other rigid and heavy attachments. 

The resolution of unbalanced vertical into unbalanced horizontal 
momenta is effected by means of revolving counterweights. It is 
noteworthy that common engineering practice is in a contrary 
direction. Makers of horizontal engines ‘‘ balance” them, as they 
say, by rotating counterweights, that is, they substitute un- 
balanced vertical momenta for the horizontal, while vertical engines 
are seldom so ‘‘ balanced.” The reason is perhaps not far to seek 
Unpleasant experiences have very likely shown that want of 
balance horizontally is apt to cause loose bolts, and is destructive 
generally to ill-built foundations. Vertic31 vibrations are less so, 
because directly opposed to solid earth and the we'ght of the 
engines, and having no shearing action. And the cases in which 
it is of any concern whether vibrations are transmitted to surround- 
ings or not are comparatively very few indeed, outside of locomo- 
tive and marine practice. 

lt is impossible in the scope cf a letter, which I fear already 
exceeds your limit, to refer tv the many points of interest which 
arise ia this connection. Even in the articles mentioned I was able 
only to outline come of them. 

After all is caid ard done, the proper place to attack vibration is 
in the mechanism or engine itself. And once the mechanical 
value of perfect balance is appreciated by engineers, this is where 
it will be met. Often the problem may be complex and involved, 
yet it does not seem to me that the difficulties are too great to be 
overcome, and that by practical and reasonable methods, 

JAMES WHITCHER, A. Inst, EE. 

Beeston, Notts, May 31st. 


MECHANICAL ENGINEERING AS A PROFESSION. 


Sir,—In reading this discussion, perhaps I may be permitted to 
give my views asa clerk compared with the profession. Although 
at first sight it may appear that the clerk has an easier time of it, 
it is not so in reality, as when one is boxed up in an office all day 
from 9 to 6 and Saturdays till 4, and at the end of the day your 
head swimming from adding figures, you will see that the clerk’s 
life is not a bed of roses. Also it is the same daily routine day 
afcer day, and you get no farther after you have done your day’s 
work. Here am I twenty-seven years of age, having had seven 
years’ experience in various offices, with book-keeping, a knowledge 
of typewriting and shorthand, getting the princely salary of 25s. 
a week which is considered good pay fora dick. Had my idiotic 
father put me into a workshop I should, I daresay, have done far 
better than I am now doing ; but having got an idea into his head 
that mathematics were absolutely necessary for engineering, he 
would not let me go in. As your correspondent, ‘‘ One Who Tries 
to Engineer his Time,” says, ‘‘the offices did not close with 

unctuality ;” they don’t, as although my hours are supposed to 
e 9 to 6 it is 6.10, 6.30, up to 7.30 before I get away ; in the last 
occasion having to take a parcel of books down to the firm that my 
employer is auditing. Last Saturday, and nearly every Saturday, 
it is 3.45 before I get away ; and where can you go then? Now all 








works, or the majority of them, close at one on Saturdays, Also 
I get no pay for overtime, and as to holidays—six weeks—it will 





be perhaps two at the most, or ten days. I doubt whether many 
of your correspondents are getting such poor poy as I am after so 
0 


much service. I have always had a fondness for engineering, and 
read your excellent paper with interest. Of course, it would 
greatly improve my life if I could get in with a firm of engineers 
or patent agents into their office, as I have a good knowledge of 
parts of machinery, mechanical terms, can make a search for a 
patent, and can also do some tracing and machine drawing ; but, 
unfortunately, advertisements for clerks in engineers’ offices are 
few and far between, and only too often one is chosen who has no 
interest in mechanical things at all. I am glad to see that the 
correspondents like the work, as a good many at a first-class insti- 
tution where I have taken up machine drawing, would far rather 
be in offices, and the masters, strange to say, have got the same 
idea too. One master who left a little before the term closed 
informed me that he wished he had gone in for company promot- 
ing instead of engineering, as he could have worn a silk hat and 
made money. I informed him that I thought he was better off as 
he was, ow, when aclerk is out of work, what is he to do? 
He can tramp the streets and not be better off. As to these 
apprentices, after they have served their time they can generally 
go back to the bench, and surely this is no disgrace. Also they 
should remember that the School Board is not taking the bread 
out of their mouths by turning out bundreds of clerks (/) to 
compete with those who are already forced to earn their living 
by it. Now, Sir, lam only trying to show what an advantage the 
mechanical engineer has over the clerk, who is just simply waste. 
The engineer will get strong and the clerk becomes shortsighted, 
weak, stunted, and bald-headed. It would be a good thing if 
p?rents would let their children go into the profession they want, 
and then perhaps there would not be so many failures. I wish to- 
day that I could have gone into theshops, instead of being boxed 
up in an office, and so being 


May 3lst. ForRcED INTO A COMMERCIAL LIFE, 





Sir,—I agree with your correspondent, ‘‘ Datermined to Get 
On,” concerning the meagre amount of holidays allowed the 
premium apprentice. There is, however, another hardship which 
is, I think, even more important, viz. the excessive amount of 
practical work we have to do. Why should we noi be treated 
more like the apprentices abroad? Say three or more afternoons 
every week devoted to classes at some institute, in which we 
should have the theoretical side of our work in the shops 
thoroughly explained. We should thus have six and a-quarter 
hours’ practical work, three hours’ theoretical work, and the even- 
ing for recreation in its many forms, 

I know there are objections which employers would put forward, 
as they find in us exceptionally cheap labour. It is unlikely, 
therefore, that such blessings as above stated will ever fall to the 
a" of ~ modern premium engineer apprentice. 8. W. F. 

une Ist, 





ELECTRICALLY WELDED TIRES. 


Sir,—I notice in your last issue that you refer to the samples 
of electric welding by the Thomson process, which were exhibited 
at the CivilEogineers’ conversazione, as follows :—*‘ An india- 
rubber wheel tire was shown, held by two wires electrically welded, 
but it is not quite apparent how the last piece of rubber would 
be fixed in.” 

May I point out that this form of tire is made with a channel 
section of steel tire wider at the top than the bottom, and quite 
open, consequently the rubber is not held in position in any way 
by the steel tire. To retain the rubber in place, two steel wires 
are threaded through two ducts in the solid body of the rubber. 
The rubber is cut longer than the wires, and is therefore put on in 
a compressed state. The ends of the wires are electrically welded, 
so as to form complete rings, and after the welding operation the 
ends of the rubber close up together. In the tire shown a 
portion of the rubber was purposely removed, in order to show 
the method of welding the steel wires into rings. 

(For and on behalf of the Electric Welding Company, Ltd.) 
REGINALD J. WALLIS-JONES, 
Evgineer and Manager. 





A FORTY-EIGHT HOURS’ WEEK. 


Sir,—I note in your current issue it is stated that a forty-eight 
hours week for engineers is being advocated, and I should like to 
point out a side of the question of shorter hours for workmen 
which does not seem to strike them atall. This is the fact that 
while workmen, despite foreign competition, are asking for shorter 
hours without any reduction in pay, the heads of departments, the 
travellers, and the staffs of the ‘‘order-getting” branch of the 
engineer’s business are working late and early to keep British 
machinery in the forefront of the world’s markets. If the workman 
can put on his coat at 5 p.m. and go home, why should the 
principal, his travellers, and his cftice staff work several hours 
later! Still, if the week is to be reduced to forty-eight hours, why 
not make Saturday a complete holiday for the whole staff, and let 
the workmen do the forty-eight hours in five days? This would 
save running machinery for only half a day on Saturday, and be 
fair to both ‘‘office” and “‘ works.” 


London, May 26th. AN ENGINEER'S TRAVELLER, 





THE PYRAMIDS, 


Sir,— Io your leading article last week you say, referring to the 
Pyramids, that they ‘‘owe their existence to the skiil of men 
whose powers of dealing with matter in huge masses were in no 
way inferior to those of the present day.” This, to my mind, is 
entirely misleading, and will have the tendency to make the present 
engineers think they are equals to the ancients, than which nothing 
could be further off the truth. 

You also mention “‘ the 90-ton monolith, Cleopatra’s Needle” as 
something to be proud of. I presume you mean lifting it in its 
place. This stone is a mere trifle compared to the pyramid Cheop, 
which, as I am informed, covers 13 acres of ground, and is 485it. 
high, with a block of marble on top from which you could cut a 
hundred monoliths or 90-ton needles! Could all the engineers in 
the world move this block down egain, let alone lift it up? I may 
just also mention that no joints can be seen in any of the mighty 
stones which compose this pyramid, and therefore are in a block. 

Daptford, May 31st. H, JOHNSON. 





THE BELLEVILLE BOILER AT SEA. 


Sir,—Permit me to correct an error in my last letter. The 
voyages of the Ohio and Indiana, which I compared, were not made 
last year, as written, but this year ; in fact, they were the last home- 
ward runs of the two ships. The name of the vessel by which I 
came from New Caledonia is the Ville de la Ciotat, called after a 
La some — or Leprecsf — oe Marseilles, — the 

essageries Com ’s shipbuilding and engineering works are 
eames 4 —, . si get W. H. Moss, 
26, Wavertree-road, Liverpool, May 31st, 





STRIKE FUNDS. 


S1r,—Different societies of men combine and pay into a fund 
from which they are supported when on strike. Iam of opinion 
that masters in the same way should combine and contribute to 
a fund so that in the event of a firm being “‘ struck” they could 
have financial support. 

I do not know whether such a scheme has been mentioned or 
considered, but I am firmly convinced that until masters have at 
their back a large sum of money they will be subject to continual 








disturbances in the labour market 
With the knowledge of a large fund at the masters’ back the 
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men would think seriously befores striking, and the masters would 
be strong also to resist any unfair demands of the workmen. We 
pay large sums to insure against fire and accidents to workmen ; 
then why not pay a sum against strikes ? 

I should be glad to see the question discussed in your paper, and 
be one of the first to contribute to a fand based on sound lines. 

London, N., Jane Ist. TRONMASTER, 





THE BLACKWALL TUNNEL. 


Sitr,—To some of us who were present at the opening ceremony 
on the 22nd ult., the tannel seemed terribly narrow, and quite 
insufficient for the traffic that may be expected. Why was not 








a bridge preferred? Surely something of this sort could have 
been constructed with lifts or elevators at A, similar to that from 
the beach to the cliff at Scarborough, but, of course, bigger, so as 
to take easily those who are heavily loaded like 

PICKFORD VAN. 





STEEL SLEEPERS FOR LIGHT RAILWAYS. 


Sir,—A good deal has been heard of late here about the new 
steel railway chair which you referred to in your issue of 7th ult. 
As a large shareholder, and therefore having an interest in the 
economical working of railways as well as this new departure in 
transport—I refer to light railways—could any of your expert 
correspondents say if those illustrated as tie bar sleepers are likely 
to be available for light railways, thereby avoiding the expense of 
timber sleepers, which are steadily rising in price, and now cost 
from 4s, 64. to 43, 94. creosoted? Any light on this subject will be 
of the utmost interest to all interested in this new form of railway. 
I should like wes what tke makers of ype ne chairs have to 
say ag ae the statement you published, and the tests. 

York, June 2nd, — SHAREHOLDER, 





PRODUCER GAS. 


Str,—On page 542 of your last issue there is a mistake which I 
shall be glad if you will kindly correct. In the discussion on Mr. 
Dowson’s paper at the recent Engineering Conference, I am 
reported to have said that producer gas made by Dr. Mond’s 
system costs ‘‘only about 2d. per 1000 cubic feet.” The statement 
I made was that Messrs. Brunner, Mond, and Co., Ltd., who make 
and use large quantities of the gas, had agreed to deliver the gas 
required by the Northwich Electric Supply Company to run their 
= engines and dynamos at a selling price of 2d. per 1000 cubic 
eet. 

The actual cost of Mond gas is very much less, as may be seen 
from detailed figures contained in Appendix I., Table V. of my 
paper read before the Institution of Civil Engineers in March last. 

think the matter will have a special interest for your readers, 
because, so far as I am aware, gas suitable for power purposes has 
never-been sold at so low a price, especially as in this case the 
price includes extra pumping to deliver the gas under pressure. 

Winnington Park, Northwich, H, A. HUMPHREY. 

Cheshire, June 2nd. 








THE INSTITUTION OF NAVAL ARCHITECTS. 


Tuts Institution intends to celebrate thesixtieth year of the reign 
of her Majesty the Queen by holding an International Congress of 
Naval Architects and Marine Engineers in London in the month of 
July. H.R.H. the Prince of Wales has consented to act as Hon. 
President of the Congress, and will, in person, open the proceedings 
at the Imperial Institute, South Kensington, on Tuesday, July 6th, 
at 11.30 atm. The Council are receiving the most valuable co- 
operation from H.M. Government and from the Right Hon. the 
Lord Mayor of London. The meetings for the reading and dis- 
cussion of papers will be held at the Imperial Institute in two 
rooms simultaneously. The Council have considered this to be a 
favourable opportunity on which to invite to this country the 
numerous friends of the Institution in France and Germany, who 
have, during the last two years, received us with so much 
hospitality in Paris, Berlin, Hamburg, and Stettin. The Council 
have also invited the Ministries of Marine of all the principal naval 
powers of Europe, America, and the Far East, to be represented 
at the Congress, as well as the Association Technique Maritime, 
and the American Society of Naval Architects and Marine 
Engineers, these being bodies having similar objects to our own. 
The Council are very glad to inform the members that the invita- 
tions have met with wide acceptance, and they look forward to 
welcoming to this country a large number of foreign guests. In 
order to provide the latter with a fitting welcome, a numerous and 
representative reception committee has been formed, and a fund has 
been raised exclusively amongst the members of the Institution 
and their firms, 

A programme has been drawn up by the reception committee, 
and has been approved by H.R.H the Hon. President. At the 
request of numerous members a badge has been prepared to be 
worn by all members and associates, and also by the invited 
gueste. The badge consists of a silver medal, bearing on the 
front the arms of the Institution. The medal is attached to a 
knot or bow of coloured ribbon, The possession of this badge is 
necessary in order to pass the members with facility to the Imperial 
Institute and to the various entertainment rooms, steamers, trains, 
&c, The Council request that the badge may be worn on all 
occasions during the time that the Congressmeets. ‘The cost price 
—viz. , 6s, 6d.—will be charged toeach member. A separate badge 
will also be supplied for the use of ladies at the cost of 2s. 6d. 
The following is a sketch of the programme which has been pre- 
pared. It may be mentioned that ladies will be admitted to the 
Imperial Institute, and to all the entertainments, excepting the 
dinner on the evening of Wednesday, July 7th. 

Monday, July 5th.—Conversaz'one in evening at Hotel Cecil, 

Tuesday, Juty 6th.—11 a.m.: Reception of foreign delegates by 
the Presideat and Reception Committee of the Congress at the 
Imper‘al Institute. 11.30 a.m.: Reception of H.R H. the Prince 
of Wales, KG., Hon. President of the Congress; speech of 
welcome by H.R.H. the Hon. President ; speech by the First Lord 
of the Admiralty, the Right Hon. G. J. Goshen, M.P.; inaugural 
address by the President, the Right Hon. the Earl of Hopetoun, 
G.C.M.G.; reading and discussion of papers, in two halls at the 
Imperial Institute. 2 p.m.: Luncheon at the Imperial Institute ; 
after luncheon a visit will be paid to the Yachting and Fisheries 


Wednesday, July 7th.—10,.30 a.m.: Reading and discussion of 

pers at the Imperial Institute. 1.30 p.m.: Luncheon at Imperial 
Tnotitute. If necessary, papers will be continued after luncheon. 
7 pm.: Institution dinner at the King’s Hall, Holborn Restaurant. 
10 p.m.: Reception by the First Lord of the Admiralty at the 
Admiralty. This latter reception will probably be by invitation 
only, as the numbers which can be accommodated at the Admiralty 
are limited. 

Thursday, July 8th.—10.15 a m.: Excursion by steamers from 
Westminster stairs to the Tower Bridge and London Docks, 
Luncheon at the Royal Albert Dock, followed by a visit to the 
Thames Ironworks. 8.30 p.m.: Festival concert, followed by a 
supper at the Queen’s Hall, Langham-place. The intention is to 
show at this concert what can be done by exclusively British per- 
formers. The orchestra will be composed of 110 past and present 
members of the Royal College of Music. The chorus, to the 
number of about 220, will be selected exclusively from the famous 
Leeds Festival Chorus of 1895, which includ tingents from 
Leeds, Bradford, Huddersfield, Halifax, Dewsbury, and Batley. 
These will be organised, with the express sanction of the committee 
of the Leeds Musical Festival, by Mr. Fred R. Spark, J.P., the 
hon. secretary of the committee. The Leds Festival Chorus has 
never before sung in London, Madame Albani will be the prin- 
cipal singer. Dr. C. Villiers Stanford will conduct. The pro- 
gramme will be of an international character, pieces being selected 
from some of the leading composers of France, Germany, Italy, 
Russia, and Great Britain. The details of the programme will be 
settled by Dr. Hubert Parry, Principal of the Royal College of 
Music, and Dr, C. Villiers Stanford, Professor of Music at Cam- 
bridge University, and conductor of the Royal College of Music. 

Friday, July 9th.—A special train will convey the guests and 
members of the Institution to Southampton Docks, where the 
will embark on steamers and proceed to Portsmouth Dockyard, 
which will be visited by permission of the Lords of the Admiralty. 
Luncheon will be arranged either on board the steamers or at 
Portsmouth. There will be a cruise in the Solent in the afternoon, 
weather permitting. Return to London by special train in the 
afternoon from Southampton or Portsmouth as may hereafter be 
arranged. 9.30 p.m.: Reception by the Hon. T. A. Brassey and 
Lady Idina Brassey at 24, Park-lane. This reception will be by 
invitation only, as the numbers which can be accommodated ara 
limited. 

Saturday, July 10th.—This day is reserved for pleasure excursions, 

if possible on the river Thames, further particulars of which will 
be duly announced. It is intended to conclude the week’s pro- 
ceedings by bringing the guests and members to Richmond in ths 
evening to dine at the Star and Garter Hotel, and after dinner a 
Venetian féts and a display of fireworks and illuminations will be 
arranged. 
In the following week the foreign guests, accompanied by the 
members of the Reception Committee, are invited to visit the 
works of the Fairfield Company at Glasgow, of Messrs. William 
Denny Brothers at Dumbarton, of Sir W. G. Armstrong and Co, at 
Elswick, and of Messrs, Palmer at Jarrow-on-Tyne. 











IRON AND STEEL INSTITUTE. 


THE Cardiff meeting will be held on A t 3rd, 4th, 5th and 
6th. The meetings on August 3rd and 4th will be held at the 
house of the South Wales Institute of Engineers, Park-place, 
Cardiff. The programme will embrace visits,on August 3rd, to 
the Bate Docks, Cardiff-Dowlais Works, and to other works in the 
vicinity. On August 4th Penarth Docks and other works on the 
Taff Vale Railway will be visited ; and on August 5th a visit will 
be made to the Dowlais and Cyfarthfa Steel Works. On Tuesday 
evening, August 3rd, the worshipful the Mayor of Cardiff will 
extend his hospitality to the members of the Institute and the 
ladies accompanying them, by inviting them to a reception at the 
Free Library, Art Gallery, and Museum Building. On Wednesday, 
August 4th, the members and ladies accompanying them will be 
invited toa ball by the Most Honourable the Marquess of Bute, K.T., 
and the Marchioness of Bute. On Thursday, August 5th, the 
members and ladies accompanying them will be invited by the local 
Committee to a Welsh concert at the Park Hall. 

The members will be invited to luncheon by the Monmouthshire 
and South Wales Coalowners’ Association on August 3rd; and on 
August 4th by the President of the Cardiff Chambers of Com- 
merce, the Right Honourable the Lord Windsor. On August 4th 
they will also be invited to dinner by the directors of the Taff Vale 
Railway Company. On Friday, August 6th, there will be a whole- 
day excursion for ladies and gentlemen to points of interest in the 
neighbourhood. A detailed programme will be issued when the 
local arrangements are further advanced. This programme will 
also contain a list of the —_— that are ex to be read. 

The chairman of the Local Reception Committee in Cardiff is 
Sir William T. Lewis, Bart., member of Council of the Iron and 
Steel Institute ; and the honorary secretary is Mr. T. Hurry Riches, 
M. Inst. C.E., of the Taff Vale Railway, Cardiff. A Ladies’ Com- 
mittee will be formed, to make arrangements for ladies accompany- 
ing members, to visit the various places of interest in and around 
Cardiff, 








MUNICIPAL ELECTRICAL ASSOCIATION. 


THE second annual convention will be held in Manchester on 
June 30th, July Ist, 2nd, and 3rd, 1897. The following provisional 
programme has just been issued :— 
Wednesday, June 30th:—General meeting for discussion cf 
pers, Lord Mayor’s Parlour, Town Hall, Manchester, 10 a.m, 
residential address by C. H. Wordingham, city electrical engineer, 
Manchester. Papers for discussion.—‘t The Generation of Steam ” : 
Two > a by J. F. C. Snell, borough electrical engineer, Sander- 
land, J. J. Steinitz, borough electrical engineer, West Ham. 
‘Municipal Aids to Wiring”: By A. H. Gibbings, borough 
electrical engineer, Bradford. Adjournment,1 pm. Reception 
by the Electric Lighting Committee of the Corporation of Man- 
chester, at the Dickinson-street works, 3 p.m. I ction of 
generating station and sub-station. The following works may be 
visited by members of the Association and visitors, by kind per- 
mission of the proprietors, during the afternoon:—S. Z. de 
Ferranti, Limited, Oldham ; Mather and Platt, Salford ; Gallo- 
way’s, Limited, Ardwick; Hans Renold and Co., Manchester, 
The Association Dinner at the Grand Hotel. 
7 p.m, for age tar 
Thursday, July lst:—General meeting for discussion of papers, 
Lord Mayor’s Parlour, Town Hall, Manchester, 10a.m. Papers 
for discussion.—‘‘ Street Lighting by Electricity”: Three ag 
4 H. L, P. Boot, borough vcvars Bef engineer, Tonbridge ells, 
. D. Taite, borough electrical engineer, Southport, 8. E. Fedden, 
electricity mains ee Edinburgh. “Electricity 
Meters”: By T. P. Wilmshurst, borough electrical engineer, 
Halifax. ‘ Pre-payment Meters”: By H. W. Couzens, borough 
electrical engineer, Taunton. Adjournment, 1 p.m. Visit to 
Liverpool by the 2.22 p.m., from Exchange Station, Manchester, 
arriving at Liverpool, 3.10 p.m. Reception by Electric Lighting 
Committee of the Liverpool Corporation, 3.45 p.m. The follow- 
ing works may be visited by members of the Association and 
visitors, by kind permission of the proprietors, during the evening : 
—Liverpool Overhead Electric Railway; British Insulated Wire 
Company, Prescot. 
Friday, July 2nd:—General meeting for discussion of papers, 
Lord Mayor’s Parlour, Town Hall, Manchester, 10. a.m. Papers 


Evening dress, 


er 


Visit to Bradford by the 2.25 p.m. from Victoria Station, Rece 
tion by the Electric Lighting Committee of the Corporation 1 
Bradford, 4 p.m. Visit to Halifax and Huddersfield by the 
225 p.m. feom Victoria Stati Reception by the Electric 
Lighting Committee of the Halifax Corporation at the electrici: 
works, 3.45 p.m. Leave Halifax for Huddersfield, 6,42 nn 
leave Bradford for Huddersfield, 6.8 p.m. Reception by the 
Electric Lighting Committee of the Huddersfield Corporation at 
the electric supply station, 7.30 p.m. 

Saturday, July 3rd: — Business meeting for members ang 
associates of the Association my, 10 a.m., at Manchester Electri. 
city Works, Dickinson-street. Election of president, vice-preei. 
dents, two members of committee, secretary, treasurer, and place 
of meeting for the convention of 1898, General business, Adjourn- 
ment, 12, Arrangements have been made for members of tho 
Association and visitors to inspect the Blackpool Corporation 
Electric Lighting Works, Tae Blackpool Corporation Electric Tram. 
ways, the Southport Corporation Electric Lighting Works, ang 
the Isle of Man Electric Tramway. 











TRADE IN THE UNITED STATES. 





Tux following paragraphs, which we extract from the 
consular report on ‘‘ The Consular District of Chicago,” 
are of interest to English engineers :— 


Manufacturing trade.—The demand for pig iron from England 
was the feature of the trade. On the ae. the year closed has 
been one of disappointment. During the first half of the year 
prices remained steady, but during the last half prices for pig iron 
declined from 8s, 3d. to 12s. and 4d. a ton, and there was practically 
no business in iron ore. The production of fis iron in Chicago 
was about 50 per cent. less than last year. he capacity of the 
furnaces is 1,000,000 tons per annum. As the furnaces only run 
about half of the time, the production was estimated at 500,000 
tons. No, 1 foundry coke iron brought £2 133. 7d. to £2 17s, 8}4_, 
but towards the end of the year declined to £2 bs. 44d. Prices for 
steel rails ruled at £5 193, 8d. a ton at Chicago all the year, but 
there has been a falling off of 12s. 4d. a ton for this year. Billets 
sold at an average of £4 6s. 6d. During 1896 all the pools, except 
that o bar iron, were broken up. It is believed that this will be 
of advantage to a!l connected with the iron industry. The demand 
for merchant iron has probably been the smallest for many years, 
Construction of railways, buildings, railway cars, and bridges hes 
about reached a minimum. In view of the dearth of new enter. 
prises, there is great hesitation on the part of owners of larye 
manufacturing plants to incur the expense of repairs, and equip. 
ment of the same. 

During the year, the wholesale shelf hardware business bas 
been affected by the general depression prevailing throughout the 
country, but the break up of the nail pool and the advances 
in the price of farm products seem to point to an incresied 
trade and better profits, in the year 1897. Never before Lave 
prices been so low, in some inst not reaching the cost of 
roduction. The range for the year was 93. ld. to lls, lid, 
he stove business decreased 25 per cent. It is perhaps nut 
generally known that Chicago is the largest stove market in the 
country. Of the £7,216,400 worth of stoves manufactured, over 
30 per cent. are made in this city. There are about fifty-one 
houses engaged in the wholesale stove, range, and furnace 
business, and a proportionately large number of retail houses, 
Stocks are are present very light. The business in the Central 
Western States has been fair, but otherwise poor. There has 
been a good trade in small tools, and a fair trade in thrashers, 
engines, and clove hullers, As implements are generally cold 
on long credit, a depression of a few months is not as effective 
as it is on other branches of business. Corn harvesters appear 
to have been of little use this autumn, owing to the fact that 
corn fields have been very wet at the season when the harvester 
could be used, There have not been many failures, and as stock 
are light the outlook is fairly promising. The foreign trade was 
of about the usual proportions, Chicago-made implements going to 
Australia, South America, Russia, and other European countries 
It is noted that the great wheat fields of India have not yet been 
invaded, the reason given is that farmers of that country do not 
possess sufficient means to purchase self-binders, but still retain 
the primitive methods of harvesting their grain that have pre- 
vailed for centuries. 

The bicycle business for the year 1896 was the largest on record, 
and it is believed-that more bicycles wil] be sold in 1897 than in 
any year in the t. This city is perhaps the largest bicycle 
market in the world, and it is computed that 65 per cent. of the 
bicycle tires sold in the country are made here by one firm. The 
tendency at the present time is towards a cheaper machine, witb- 
out in any way deteriorating from its usefulness. A number of the 
larger manufacturers have adopted the policy of replacing the 
wheels in use this year with the new and improved modern wheels, 
upon the payment of a very small sum, in addition to the old 
wheel. There have been a number of failures in the bicycle 
business, but this was due to the fact that a larger number of 
manufacturers entered the field than the demand warranted. Prices 
averaged from £4 2s, 6d. to£30 18s, The average-priced bicycler, 
for which kind there is an enormous demand, cost £5 12s, At the 
present moment wheels of medium weight, heavy-tread tires, and 
an equipment that will be productive of comfort whilst riding, con- 
stitute the public taste. 

Tin-plate business.—Sales of tin-plate were light, and profits 
smal], owing to competition among American manufacturers. This 
business has made great strides within the last five years, and 
where the imports of tin-plate largely exceeded the products of the 
United States, the conditions are materially changing. The pro- 
duction of American tin is on the increase, and many manufacturers 
look to its being exported to Europe in the near future. The 
Chicago collections were good, and the losses from bad debts small. 
It is not believed that important changes will be made in the 
existing tariff, nor is it thought by tin-plate manufacturers that 
any action is 'y, the busi being in a healthy condition, 
and prospects bright. The production of tin-plate for the fiscal 
year ending Jane 30th, 1896, was 212,598,181 lb., while the imports 
for the same period were 385,189,183 lb. The imports for 1895 
were 436,780,713 lb., against 534,514,907 lb. in 1894. The average 
price of tin-plate ranged from 14s, 24d. per 100 lb. in May to lbs. 
in October. Prices are being maintained, and it is believed that the 
coming year will show better prices, and more unanimity of action 
between manufacturers, 

Strikes and labour situation.—The labour situation in Chicago 
has, on the whole, been fairly free from strikes and other disturbing 
influences, and although it was a bard one, there have been em- 
ployed in manufacturing and industrial pursuits in the city some- 
thing like 152,806 persons in 5455 establishments. Of this number 
2358 were girls under 16 years of age, and 3472 boys under 16 
years. There are 25,036 females employed, and 121,940 males, 
together with 5830 children under 16 years, This list includes 
those employed in candy factories, groceries, and manufactories of 
food probes, garment workers, leather manufactories, metal 
workers, paper bags and envelopes, printing offices, wood-working 
trades, Ine largest number of males over 16 years, viz., 48,180, 
are employed in the metal-working trades; the largest number of 
females, over 16, viz., 13,439, in the manufacture of garments, 
while the metal-working industry employs the larger number of 
boys, 1086, and the garment workers employ 1334 girls, 16 years 
of age and upwards, 














NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Assistant engineer, Frederic 


Probationary assistant engineers, C. P, W. Bartlett, to the 
Blenheim ; James C. N. Webber, to the Hermione; Allen F, 








Exhibition at the Imperial Institute. 9 p.m.: Reception at the 
Mansion House by the Right Hon. the Lord Mayor. 


for discussion.—“ Distributing systems”: Two igi ay by J. A. 
Jeckell, borough electrical engineer, South Shields, J. R. Biaikie, 
chief assistant electrical engineer, Bristol. ‘ Localisation of 


Faults”: By R. C, Quin, borough electrical engineer, Blackpool. 





Jones, to the Resdlution ; Frederick:G, Haddy, to the Majestic. 





T. Smith, to the Pembroke, supernumerary, to date May: 15th. - 













SRT TAS Sige BeBe Siac ee naan cacepe 








ric 








Eek See es eae eT 





pS 


Sadie 











5s es 
adhe 


A atts 


June 4, 1897, 


THE ENGINEER 


577 





—————— 





——""""" 


PISTON VALVES IN LOCOMOTIVES * 
By SAMUEL WalITE JOHNSON, M, Inst, C.E, 


Piston valves and balanced valves of various forms bave been | 


employed successfully for many — in marine and stationary 
engines, and many attempts have been made to use them in loco- 
motives, but only lately with success. The late Mr. Thomas 
Adams, in his paper on “The Friction of Slide Valves,” read before 
the Society of neers in the year 1866, says, ‘‘ Probably on no 
otber portion of the steam engine has there been spent more time 
and study, patents, and trials, nor more attempts that have proved 
unsuccessful, than that connected with the slide valve. In fact, 
there is no engineer of any repute who has not devoted some of 
his time in an endeavour to remove the weight from the back of 
the slide valve ; but so fickle and disappointing a piece of mechan- 


VALVE HEAD COMPLETE 





light, interchangeable, and manufactured from a suitable mixture 
of metals. These conditions have been carefully observed in the 

piston valve in use on the Midland Railway, and also in the 
| automatic vacuum-destroying and lubricating valve which is used 
in conjunction to aid in reducing the pumping acticn previously 
referred to, and which, further, by its introduction of steam, 
assists in lubricating the working faces when the steam regulator 


| is closed, 


| ‘The piston valve used on the Midland Railway at each end con- 


tains three segments of hard i ange and one ring of a softer 
metal. The segments are made from a ring, turned, and then cut 
into three equal parts. The segments are arranged so that they 
can fall away from the working face of the liner, and the position 
of each is retained by a radial feather which fits into a guiding 
recess formed in the end cap. The flexible ring abuts the seg- 


| ments on the exhaust side, and closes the spaces left between them, 
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ism has it proved itself to be, that it has hitherto baftied the united 
skill of all, until at length it was considered impossible to produce 
a frictionless slide valve.” It would seem, therefore, that the chief 
difficulty has been to construct a piston valve that will work satis- 
factorily in a locomotive where the conditions of working are more 
severe than in a marine or stationary engine. 

In engines of the Jatter types the work is always done under 
steam The load is fairly tant, and quently the travel 
of the valve does not require to be varied much. On the other 
hand, a locomotive runs for long distances with the steam regu- 
lator closed, and during such times the engine pistons create a 
pumping action, and smoke-box gases charged with grit and ashes 
are drawn through the blast pipe into the cylinders, and the work- 



































ing faces are liable to get damaged. If a piston valve is to be 
Successful, means must be taken to obviate these defects. 

To meet the requirements of the loads and gradients, the travel 
of the valve has to be varied from full gear at starting to approach- 
ing mid gear, when the conditions of running are easy, and special 
care has to be taken to prevent ridging of working faces of the 
liners, and maintain steam-tight joints,” To do this the valve must 

arranged to work completely across the liner faces with the 
gear in any position, without allowing the rings to work out on 
either side, In the event of priming, the valves should afford 
& free escape for water trapped in the cylinders, Piston valves 
which have failed to meet this requirement have caused several 
failures, The working parts should be of simple construction, 


so that steam cannot escape into the exhaust chamber. To pre- 
vent the escape of steam into the cylinder through the spaces left 
between the segments, bridges are formed in the valve liner across 
the steam port to cover them. Where the flexible ring is cut, a 
tongue piece is inserted to seal the joint ; the position of this ring 
is retained by a peg fixed into the body of the valve which engages 
a notch cut into the ring. Each segment, as is the case with the 
ordinary flat valve, is held against the face on which it works by 
the pressure of steam in the chest acting on the back. The valves 
afford a free escape to any water that may be trapped in the 
—— in the event of priming. As the engine piston approaches 
the end of the stroke, the inside surface of the valve exposed to 
steam-chest pressure is very little more than the outer surface 
exposed to the pressure of the trapped water in the cylinder. This 
being so, any excess of pressure inside the cylinders forces the 
segments inwards and leaves a space between the working faces of 
the segments and the lining through which the water can escape. 
The aatomatic vacuum-destroying valve comes into oreration im- 
mediately the steam regulator is closed, and flushes the steam 
chest with a mixture of steam and air. 

By the use of piston valves, large be with ample steam 
and exhaust passages may be employed, all contained between the 
frames ; and the valves may be placed above or below the cylinders, 
and worked in either position directly by a simple link motion. 
The cylinder centres can be kept closer together and a crank axle 
with large bearing surfaces used, and the steam ges can be 
made shorter and more direct, and a reduction can be made in the 
clearance capacities. A long steam port can be got in, giving a 
good steam admission and a quick and free escape for exhaust 
steam. The valves allow trapped water to escape more freely than 
the ordinary slide valve. 

The power required to operate the piston valve is only 4 of that 
required for the ordinary slide valve, and consequently the wear 
of the valve gear is very much reduced, and the power of the 
engine increased, and as the stress on the valve gear is reduced, 
the boiler pressure can be increased without alteration to the 
strength of the standard gear. The wear of the valves is also ex- 
ceedingly small. 

From results of engines with slide and piston valves doing the 
same work, the wear of the slide valve and piston valve per 
100,000 miles is 3§ and 4 respectively, in the proportion of about 
6tol. The breaking of a slide valve usually disables an engine ; 
but should a segment break, the broken portions will be held in 
position, and the engine will not have to cease working. These 
advantages combined allow an increase to be made in the power of 
a locomotive, and yet keep within a simple design, 








PNEUMATIC GRAIN ELEVATORS. * 
By CHARLES REGINALD PaRKEs, M. Inst. C.E. 


It is somewhat remarkable to what a large extent the loading 
and discharging of grain cargoes is still carried out by hand labour, 
both in this country and abroad. In the majority of cases grain 
cargoes readily lend themselves to manipulation by mechanical 
means, and the fact that so much of this class of work is still done 
by hand labour is probably due to the appliances until recently 
available, such as buckets and grabs operated by cranes, and also 
bucket elevators, only being applicable under certain circum- 
stances. The Duckham system of pneumatic elevation and con- 
veyance of grain can be used in many cases where no other 
mechanical method hitherto available is possible. Grain which 
has been deposited in coal bunkers, and other parts of the ship 
which are ordinarily almost inaccessible, can be readily got at 
by means of the flexible armadillo pi used in this system, 
and longitudinal bulkheads and subdivisions of the ‘o into 
numerous parcels also present no difficulties when working out 
the cargo, A further advantage of this system is due to the fact 
that grain is commonly carried at the bottom of a ship and general 
cargo above it. In such cases it is only necessary to remove in 
the first instance sufficient general cargo to allow the pneumatic 
grain pipes to pass down to the grain underneath, and the dis- 
charge of the grain and the general cargo can be carried out 
simultaneously, 

Two classes of pneumatic grain elevators have been constructed— 
(1) Those which are designed to take grain out of barges and 
deliver into ships, and others practically identical to these, but 
used to unload large vessels tok deliver the grain on to the quay- 
side or into barges. These machines are generally operated by 
suction only, the air which has been drawn into the cylinders 
being afterwards discharged into the atmosphere. (2) Elevators 
which carry out the same work as in No, 1, and further, on the 
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return stroke of the pistons, compress the air and deliver the 
grain, after weighing on the elevator, through pipes whick may be 
laid under the quay into the warehouse floors at any desired 
elevation. As an example of this arrangement may be mentioned 
the elevator Garryowen, now in use at the Limerick Docks. The 
vessel is 170ft. long by 16ft. 6in. deep, and is provided with pro- 
pelling engines of 240-horee power. e grain can be discharged 
from four hatches at once, and the lift for each length of suction 
piping can be adjusted for a maximum of 50ft. vertical in the hold, 
and up to 100ft. horizontal between the sbip’s hold and the grain 
receivers cn the elevator. The delivery into the warehouses is 
made through two 8in, cast iron pipes laid underground between 
the quayside and the first warehouse, a distance of 90ft. These 
then rise to the apex of the roof of the warehouse, ard 

orizontal branches are then carried in different directions, and 
provided with numerous outlets from which the grain can be dis- 
charged by gravity into the various bins as required. These 
delivery pipes have therefore a vertical lift of from 10ft. to 15ft. 
from the tanks on the elevator to the quay, according to the level 
of the water in the dock, a horizontal distance of 90ft., a vertical 
rise _— 40ft. followed by horizontal leads of varying lengths tp 
to 250ft. 

The limit of action as regards the height and distance which 
the grain can be conveyed is chiefly governed by the danger of 
damaging the grain if the air pressure and velocity is too great. 
Up to a pressure of 10 lb. per square inch no injury is caused to 
the grain provided the pipes are smooth inside, and all bends and 
changes of direction are made as easy as ible. The aérating 
action is also os favourable to any grain having a tendency to 
heating, and weevils and other parasites are also largely destroyed 
in transit. 

The horizontal type of air-exbausting and compression engire 
has given the best results, as the covers of the air cylinders can be 
easily arranged in a hollow form, and divided horizontally into 
two divisions to take tho necessary valves, The upper part is 
used to the best advantage for the suction pipe and valver, and 
the lower division for the exhaust or pressure portion of the 
apparatus, No oil or lubricant can be used in these air cylinders, 
as it is liable to form a paste if any fine dust is suspended in the 
air, and may clog the pistons and valves. The pistons are packed 
with mica packing, poe the weight of the piston and rods is taken 


off the cylinders and glands by a system of slippers or rollers, so 
that the packing is free to take an equal bearing throughout the 
cylinders. Relief valves are provided on the cylinders or Pipes, sa 

n the 


that the required vacuum or pressure is not exceeded. 




















Air admitted to the receiver to equalise the work done as between the 
suction and blowing, the suction having outpaced the blowing. 


Indicator Diagrams taken from the Air-Cylinders of the Elevator 
“Garryowen " at Limerick Docks when discharging Grain from 
a Ship into the Warehouse. 


early machines constructed on the combined vacuum and pressure 
system, each end of every air cylinder was provided with a tappet 
valve worked by gearing and cams from the main shaft, in order 
to destroy the vacuum and admit fresh air as soon as the piston 
completed its suction or inspiration stroke. But this arrangement 
was quickly discarded as unnecessary. The work to be done by 
the air under pressure was generally greater than that to be 
carried out on the suction portion of the apparatus, and fresh air 
could be more readily admitted direct to the vacuum receiver, and 
89 arranged that the adjustment of the suction and also that of 
delivery of the grain was quickly carried out. A rotary fan or 
blower has been used in small installations ; but in the majority of 
cases the horizontal engine with air cylinders in pairs driven by 
cranks at right angles can be more easily adjusted, and gives a 
higher efficiency, and the importance of giving a steady flow to 
the air cannot be overrated. The capacity of the vacuum chamber 
or receiver will vary according to the circumstances of each case. 
A separate blower or _ of cylinders is required for each receiver, 
and the capacity of the receiver may be approximately taken at 
20 cubic feet per ton lifted per hour. The larger the receiver and 
higher the vacuum the purer will be the air drawn into the air 
cylinders. The air is drawn off from the top of the receiver or 
vacuum chamber, and the grain falls by — into the air-lock, 
which consists of a box divided into two divisions, having an auto- 
matic see-saw motion on a centre shaft. One division of the air- 
lock is discharging its grain while the other section is being filled 
A more detailed description of this machinery is given in Mr. 
Duckham’s paper in vol. cxxv. of the “ Minutes of Proceedings” 
issued in August, 1896. 
Dealing with large volumes of air—9000 cubic feet per minute 
—in a single engine, and doing work both on the inward and 
outward strokes of the double-acting pistons, i.e, suction and 
blowing at each and either end of the cylinders, is believed to 
be a novelty, and discussion is specially invited on this portion of 


the paper, 








THe INSTITUTION oF Crvi. ENGINEERS.—The twenty-second 
annual dinner of the students of this Institution took place on 
Friday evening last at the Restaurant Frascati, Oxford-street, 
London, W., under the chairmanship of Mr. J. Wolfe Barry, the 
President of the Institution. In replying to the toast of the 
Institution of Civil Engineers, pro) by Mr. J. W. Kitchin, 
Mr. Wolfe Barry referred to the recent decision that members 
were in future only to be elected after passing a given examination. 
He said that although this course at first may seem rather a hard- 
ship, he had no doubt that it would prove a benefit not only to the 
students present, who, he hoped, would not be deterred by it, but 
also to those who came hereafter. The President also made 
allusion to the increasing competition which was met in nearly all 
branches of life with the fair sex, and said that for the first time 
a paper had been accepted from a lady, which was to be read at a 
meeting of the Institution. Dr. Kennedy nded to the toast 
of ‘ Our Guests,” and in the absence of Mr. W. Shelford, M. Inst, 
C.E., Dr. Sims Woodhead proposed the toast of ‘‘ The Students.” 
An excellent programme of music was contributed by a number of 
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eee under the direction of Mr. F, H, Cheesewright, M. Inst, 
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THE STANDARDISING OF WORKING LOADS 
AND WORKING STRESSES OF RAILWAY 
BRIDGES * 

By JOHN MircHELL Moncrizrr, M. Inst. C.E, 


Considering the importance of the subjects of this paper, it is 
surprising that there has been so little reference to them in the 
** Proceedings” of the Institution. 

Working loads.—The question of loads to be taken in designing 
railway bridges has received considerable attention in America, 
but no general effort has been made in this country to arrive at 
anything like a uniform system of loads for general use. In 
America bridges are generally designed to carry alternative train- 
loads of two or more types, and the stresses in their structures 
are taken out on a more rigid basis than obtains in England ; but 
at the present time there appears to be a tendency towards the 
adoption of a system of uniform loads, or of uniform loads 
together with one or more concentrated loads, computed so as to 
produce bending moments and shears approximately equivalent to 
those obtained from the typical train-loads. In 1894 the list 
issued by the Council of the Institution of suitable subjects for 
papers to be presented to the Institution contained one on 
‘*Standard Designs for Main Girders and Floors of Railway 
Bridges,” but no paper has since been published in the ‘‘ Proceed- 
ings” on this subject, and until some general agreement is arrived 
at for the values of the loads to be adopted in designing, it is not 
possible to arrive at any such standard acct The author would 
suggest that this subject should be taken up by the Institution, 
together with the correlative question of working stresses, with 
a view to suggesting standards for general use in the United 
Kingdom. 

It is certainly anomalous that such standards have not hitherto 
been determined, considering the extent to which engines and 
rolling stock travel upon other than their own systems, Writers 
on bridge-construction frequently give tables of equivalent uniform 
loads to be used in designing railway-bridges, but a comparison of 
these tables show extraordinary differences in individual ideas as 
to what is proper and sufficient. In framing a system of standard 
loads it is not sufficient to take the dead weights of engines and 
trains, or their axle-loads, but due consideration requires to be 
given to the dynamic effects of such loads, exclusive of their being 
live loads, and the following points require attention :—(1) The 
action of the internal mechanism causing variations in the axle- 
loads of locomotives ; (2) the action of balance weights; (3) the 
dynamic effect of pitching and rolling of engines, arising partly 
from the two causes just mentioned ; (4) the action of wind and 
centrifugal force on curves increasing the load on one rail ; (5) the 
influence of speed on the dynamic effect of the load as a whole; 
(6) possible increase of loads in the future. 

ith regard to the action of internal mechanism, the inclination 
of connecting-rods and cylinders frequently causes considerable 
variation in the distribution of the load on the axles of loco- 
motives, Taking, for example, the large express engine of a south 
country main line, the author calculates that the load on the 
driving-axle may be increased from this cause alone by about 
28 per cent., even with the engine going slowly, or just starting, 
with a heavy train behind. The effect of this sudden variation of 
load when the engine is at high speed must be enormous. The 
balance-weights of locomotives at high speeds also produce large 
variations in the loads on the rails, Is it usual for the bridge 
designer to communicate with the locomotive superintendent on 
this point? Pitching and rolling are strongly marked in engines 
of short wheel-base, especially if with four wheels, and the effect 
of a comparatively light engine of this class may perhaps be quite 
as great as that of the larger and beavier engines used on the 
main lines, 

The influence of speed on the effective load on a bridge is some- 
what difficult to estimate ; but it does not follow that the maximum 
effect corresponds with maximum speed. A familiar instance of 
this is found ‘in the fact that a skater may frequently pass over 
ice that would not bear his weight for a single second if he were 
standing still; and, on the other hand, it is known that the 
maximum effect on an elastic structure does not occur when the 
load is standing still or going very slowly. The deflection of a 
particular bridge under a train at sixty miles an hour may very 
possibly be no more, or even less, than when the train is going 
dead slow, and there is probably for any particular bridge some 
particular speed at which a train will produce its maximum effect, 
and this speed will evidently depend on the span of the structure, 
and it also — quite possible that a train running at bigh 
speed may produce a relatively greater effect upon a bridge of con- 
siderable dimensions than upon one of short span. The question of 
loads upon road-bridges is not strictly within the limits of this 
note, but as railway engineers design large numbers, they also 
should receive consideration, and standard loads for a variety of 
local circumstances might also be framed. That there is some 
necessity for this is evidenced by an existing bridge of about 90ft. 
effective span, on which, from rough calculations, it would appear 
that a passing load equal to about 3? cwt. ad square foot over the 
whole area of roadway and footpaths together, with the very heavy 
permanent load, would only produce a total stress of four tons per 
gross square inch in the flanges. 

Working stresses.—The standardising of working stresses is abso- 
lutely essential before even an approach to standard bridge designs 
can be made ; and although there is but little difference between 
engineers as to methods of computation of loads on individual 
members of structures, yet this is very different from determina- 
tion of actual stresses induced in these members. A sharp 
distinction should be drawn between the ‘‘load” upon a member 
and the ‘internal stress” induced by that load. A load of one 
ton per square inch upon a bar gives no indication of the “ stress” 
‘ind square inch, if the character and mode of imposition of the 
oad is left undefined. Two engineers designing similar steel 
bridges may produce structures of very different proportions, if 
one designs the members to ca “loads” per square inch and 
the other deals with the internal “stresses” induced, It requires 
emphasising that the useful life of a structure depends upon the 
internal stresses induced in it, rather than upon the amounts of the 
loads im: 

in, there is a difference of opinion as to the existence of 
‘* fatigue.” On the one hand it is held that “ fatigue” is a direct 
physical result of variation in stress producing alteration in internal 
structure and consequent deterioration, independently of dynamic 
action ; and on the other hand it is claimed that dynamic action is 
itself sufficient to account for these phenomena. Is there definite 
incontrovertible evidence of the existence of “ fatigue” properly 
so-called? It is at least clear that dynamic action causes increased 
internal stress, and must be taken into account. In using the 
term dynamic action in this tion, ive action is not 
necessarily involved, as a perfectly smooth-running load passing 
on to a bridge, without shock of any kind, may produce greater 
deflection than the same load at rest. It follows that in any 
standardising of working stresses the basis on which they are 
founded mast be clearly defined. 

As regards working stress on rivets, it is curious to note that 
while the members of a structure may be carefully proportioned 
to meet the increased effects arising from varying stress or 
dynamic action, yet this is not generally extended to the riveting 
in the connections, and they are frequently ——- to some 
fixed value of unit shearing stress on the old basis of a factor of 
safety, supposed to be sufficient to cover all probable conditions, 
If the section of a member of a structure be increased to meet 
the variations of stress and character of the loads, the rivets 
in the connections should at the same time be increased. If 
this were attended to there would be fewer cases of rivets 
working loose, with the frequently erroneous explanation fol- 
lowing that it was due to vibration or to deficiency of bearing 
area, 
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With regard to proportioning compression 8, iderable 
difference of opinion exists. They are designed generally on one 
of two bases, (1) To carry the “load,” without special regard to its 
character, with a given factor of safety. (2) An attempt is made 
to take into account the effect of varying stress by increasing the 
section in the same manner as for tension members. This directs 
attention to the lack of experimental data on the actual strength 
of compression members under varying loads, or loads accompanied 
by dynamie action. The column formule in common use give 
little or no indication of the actual internal stresses, based as they 
are upon the ultimate strength measured by a quiescent load 
carried during a few minutes only, without regard to the influence 
of duration of time during which the load is imposed. The only 
experiments on the influence of time on columns under load known 
to the author are the few made long since by Fairbairn on small 
cast iron pillars lin, diameter. The working stress on columns 
also depends on the character of the end fixing, and it should not 
be overlooked that it is quite possible for a column, with apparently 
well-fixed ends, to be in a very much worse condition than if it had 
rounded or pin ends, owing to the movements under stress of the 
other members to which the colummris connected. 

The author desires to draw attention to the necessity for fuller 
data as to the strength of full-sized bridge members of every 
description, and the following may be especially referred to, (1 
Full-sized compression members. (2) Webs of plate girders an 
their stiffening. (3) Broad and thin plates under compressive 
stress as in trough-shaped top booms. It is to America that 
engineers are indebted for the bulk of the information as to the 
first of these ; but the most of the American tests have been made 
with pin-ends, which are seldom used in English practice. Judging 
from published designs of work executed, the stiffening of plate 
webs shows great difference in practice, and the author has met with 
a design actually carried out where the stiffening was within 4 per 
cent. of the weight of the web plates themselves ; in other words, 
the webs could have been made twice as thick, and would then 
have cost less, and would have been enormously in excess as regards 
strength. With regard to the third item, no set of experiments 
has been published since those carried out by Hodgkinson on 
wrought iron tubes. Until such matters as these receive fuller 
investigation, there will remain considerable difficulty in framing 
standard working stresses with any hope of their permanent or 
general acceptance, 








LAUNCHES AND TRIAL TRIPS. 


On the Ist inst. Messrs. Ropner and Son, Stockton on-Tees, 
launched a fine steel screw steamer of the following dimensions, 
viz.; — Length, perpendiculars, 336ft. 6in.; breadth, extreme, 
46ft. 6in.; depth moulded, 27ft. 3in. -The steamer has been built 
to the order of Messrs. Evan Thomas Radcliffe and Co., Cardiff, 
and is built off the three-decked rule, and titted with the builders’ 
patent trunk, full poop, bridge, and topgallant forecastle. The 
saloon and cabins for captain and officers will be fitted up in the 
poop, and the accommodation for engineers will be provided in 
iron houses on the bridge deck, the crew being berthed in the 
forecastle as usual. She has double bottom on the cellular 
principle for water ballast, and has been designed to carry a dead- 
weight cargo of about 5925 tons on Lloyd’s summer freeboard on 
a light draught of water; she will have all the most recent 
appliances for the expeditious and economical loading and unload- 
ing of cargoes, has direct steam windlass, steam steering gear 
amidships, with powerful screw gear aft, six large steam 
winches, to which steam is supplied by an auxiliary boiler working 
at 160 lb. pressure, stockless anchors, &c. This is the fourth 
steamer built by Messrs. Ropner and Son for the same owners, 
She will be fitted with a set of powerful triple-expansion engines 
by Messrs. Blair and Co., Limited. Miss Evelyn Ropner, of 
Preston Hall, gave her the name of Llandudno. 

On Monday, the 31st ult., Messrs. Wigham Richardson and Ge, 
launched a steel screw steamer from their Neptune Shipyard, 
Neweastle-on Tyne, which they are building to the order of the 
Finska Angfartygs Aktiebolaget of Helsingfors. The steamer is 
292ft. in length by 384ft. in breadth, and will be rigged as a two- 
masted fore-and-aft schooner. She will have comfortable accom- 
modation for about a dozen passengers, The propelling machinery 
and boilers are also being constructed by Messrs. Wigham 
Richardson and Co., making the fifth set of machinery supplied to 
this company. The auxiliary machinery for working both the 
ship and her cargo is of the most modern and complete character, 
jedating steam winches, steam windlass, steam steering gear, Xc. 
As the vessel left the ways she was named the Ariadne by Mrs. W. 
Mennet Good, of Hull. Amongst the company present were Mr. 
Lars Krogius, of Helsingfors, manager of the owning company ; 
Mr. H. Lindfors, their superintendent engineer ; "Me. Good, of 
Hull, the English agent for the company ; Miss Ferguson, Mr. 
Drakenberg, of Stockholm ; Miss Wright and Miss Schubert, of 
Stockholm. A smal) steel screw st was | hed on Friday, 
the 28th ult., by the same firm for the service of the Dutch 
Colonial Government in Dutch Guiana, The vessel is about 124ft. 
in length by 22ft. beam, and will have a very light draught of 
water to enable her to ascend the rivers on her station. She will 
have very comfortable accommodation for a good number of 
passengers, due regard having been paid to the tropical character 
of her service to render travelling by her most comfortable. The 
peorelng, machinery and boilers are also being constructed by 

essrs. Wigham Richardson and Co,, and are designed to drive 
the vessel at a high speed. As the vessel left the ways she was 
named the Albina by Miss Gundred Haig, daughter of Major 
Haig, R.E. The Dutch Colonial Government were represented 
at the launch by Mr. J. de Bruyn Kops, naval architect, of the 
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CATALOGUES, 


C. Cadle, Dublin, — The ‘ Aérmotor” and steel galvanised 


wers, 
Moeller and Condrup, London.—Leaflet devoted to the Primus 
oil lamp. 

Tangyes Limited, Birmingham.—Price list of unrevised machi- 
nery at present in stock. 

The Hancock Inspirator Company, London.—The Hancock latest 
improved new model inspirators. This littie book contains all 
particulars of these well-known boiler-feeding devices. In tabular 
form intending purchasers have at hand the size and price of 
instrument required, the steam-pressure list and capacity being 
given. 

Ruston, Proctor, and Co., Limited, Lincoln.—We must con- 
gratulate Messrs. Ruston, Proctor, and Co. on the production of 
this handsome album containing illustrations of all the various 
classes of engines, boilers, and machinery, which are turned out 
from their works. It is an excellent example of the printer’s art, 
and is worthy a place on any engineer’s book-shelf. 

Schenectady T posmatine Works, Schenectady, New York, 
U.S,A.—Although devoted to the engines built at these well-known 
works, this pee ea book in reality forms a splendid treatise on 
the various types of locomotives employed in America, The 
classes of engine, ten in number, for which the Schenectady Works 
have become famous, are here beautifully illustrated, a page being 
devoted to each engraving, while on the opposite page all the 
leading iculars of each engine are i ular form. 


to 


in tab 
The book contains upwards of 200 pages, and concludes with a 
number of tables of locomotive power, train resistance and piston 
speed; note :being added explanative of the methods ado of 





calculating and using these figures. Altogether the work is one of 
which our American friends may justitiably feel proud. 





es 


THE IRON, COAL, AND GENERAL TRADLEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
On ’Change at Birmingham to-day, Thursday, there was only g 
quiet meeting. Most of the works are at engaged completing 
contracts before closing for the Whitsuntide holidays. 

The pig iron trade continues to display considerable strength 
especially for foundries, and for the better classes of forge metal, 
Staffordshire cinder pig was to-day quoted at 38s, to 393., part 
mine at 45s, to 47s. 6d., and all mine at 523. 6d. to 57s. 6d., these 
last having advanced about 2s, 6d. during the last fortnight. Colq 
blast was in good sale at 903. Northamptonshire forge at 41s, 6d, 
to 433, 6d.; Derbyshire at 423, 6d. to 44s, 6d.; and Lincolnshire 
at 453. to 46s., all net at stations, were in active demand, 

Common bars were £5 lds, to £6 2s. 6d.; merchant qualities, 
£6 10s, to £6 12s, 6d.; and marked iron, £7 10s. per ton, all net at 
works. Black sheets had a good inquiry, but prices of these and 
also of galvanised sheets remain low, the better home orders 
booked by the latter being nothing like _ enough to compensate 
for the — off in export business. To-day, black singles were 

uoted at £6; doubles at an average of £6 7s. 6d.; and lattens, 

7 7s. 6d. delivered at stations; while genet sheets were 
£9 103. to £9 15s, for doubles, f.o.b. Liverpool. Thin sheet 
quotations are the same as those ruling in April, 1895, * by the 
autumn of that year black doubles were quoted £7 10s., and 
galvanised £10 15s, (maximum), so that there may be better times 
in store for the sheet iron trade, and that before long. Nail rod 
was £6 10s. to £6 15s.; angles, £6 to £6 5s,; hoop iron, £6 10s,; 
and tube strip, £5 15s. 

Steel showed no rey keg in demand, nor slacking of prices, 
Bars were £6 5s, to £6 10s.; sheets were £7 2s. 6d. and upwards, 
according to gauge and quality, cold rolled sorts realising £10 10s,; 
and angles and girders of small size were £6 15s., and large sizes 
£6 ; Siemens billets were £4 15s. to £5; and blooms and billets of 
Bessemer make £4 12s, 6d. to £4 15s. 

It is stated, and the buoyancy of Midland pig iron and st:el prices 
appear to bearitout, that the real deliveries ot American pig and steel 
have been but small. In regard to the American steel, it is alleged it 
has been found when worked up unsuitable for the purpose for 
which it was bought, and that consumers decline to give 
orders for the steel for even experimental purposes, as galvanised 
steel shipped abroad has been thrown on the hands of agents. 

The announcement of the average selling price of iron for 
March and April by the Midland Iron and Steel Wages Board 
declares the amount as £6 2s, 1 ‘64d. per ton, which, compared 
with the price for January and February, £6 1s. 0°89d., is an 
advance of ls. 0°75d. per ton. This, though very satisfactory, 
especially in view of the announcement of a decline in the average 
selling price in the North of England, is not sufficiently large 
an increase to authorise an advance in iron workers’ wages. These 
will remain, according to the sliding scale, at 7s. 6d. per ton for 
paddlers, and millmen in proportion, from June 5th to August 7th. 

Manufacturing fuel is in fair sale, but a considerable falling off 
has taken place in the demand for household requirements, and at 
Cannock Chase it is reported that most of the collieries are not 
working much more than half-time, as in the majority of cases 
they are not heavily booked, and large stocks are accumulating. 
This is explained by the fact that the Chase output is almost 
exclusively used for household purposes, and the fine and warm 
weather—which is not likely to suffer any check at this season of 
the year—is, therefore, especially unwelcome to Cannock Chase 
Colliery owners. The rapid development of the Warwickshire 
coalfield, and the advantage its position gives it over the Chase 
for supplying the Birmingham market, as well as the large imports 
of cheap Nottinghamshire coal into the Midland city, all tend to 
restrict Chase coal sales. The Cannock Chase product, however, 
continues to maintain an excellent position in the London market, 
where its sale will probably be coextensive with the growth of the 
metropolis, while it still commands a good sale as a high-class 
household coal in the Wolverhampton district. If, therefore, the 
efforts now being made to drain, complete, and reopen the Cannock 
and Huntingdons Company’s shafts, which were drowned out 
twenty years ago, and the sinkings for coal on the Stretton estate, 
near Penkridge, which, if successful, will demonstrate the un- 
broken connection between the coalfields of South Staffordshire 
and those of Shropshire, lead to an increased output, it is probable 
that it will not find itself without a market. 

The dispute in the Leicester engineering trade has been settled 
by the masters granting the men an advance of 1s. per week now, 
and promising that they shall have a similar increase in Sep- 
tember, 

The second inspection of the Welsh Waterworks by members of 
the Birmingham City Council was made on Thursday and Friday 
last. It is now five years since the passing of the Act authorising 
the construction by the Corporation of Birmingham of an extensive 
system of works for impounding the water of the Elan and Claer- 
wen above the Rhayader, and conducting them to Birmingham 
for the supply of that city’s population. The head waters are being 
dammed wu Jato reservoirs capable of providing for a supply of 
from 26,000,000 to 27,000,000 gallons per day, or ultimately 
75,000,000 gallons per day. The Welsh estate, which the Bir- 
mingham Corporation has acquired, has an area of seventy-one 
square miles. The Corporation also owns 13,000 sheep. It will 
take a day for the water to travel through the conduits from the 
reservoirs to Birmingham. The members of the City Council 
devoted the first day to examining the various portions of the con- 
duits between Knighton and Dolan, and the second to the dams 
and other reservoir works in the Elan Valley. Great progress has 
been made with the undertaking, and there is every hope of its 
being completed in the period fixed, namely, by 1902, and at the 
estimated cost of £3,500,000 for the first instalment of the supply. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Business in the iron market here continues quiet, 
and there is only a very unsettled outlook during the greater part 
of the present month, The Whitsuntide holidays will practically 
entail an almost entire stoppage of operations during the whole of 
next month, and then, almost immediately following, will be the 
Jubilee celebrations and the Royal Show, which, with the accom- 
panying festivities, will represent another week’s more or less 
general interruption of business. With all this directly in pros- 
pect the position may be regarded as remarkably steady, as prices 
all round are well maintained, and with activity continuing in all 
the principal branches of the engineering trades, the outlook, as I 
have previously reported, is notat all unsatisfactory. So far as the 
coal trade is concerned, the forthcoming holiday stoppages are 

ed as an advantage rather than otherwise, as they wi 1 bring 
about a lessened production at a time when this is of most benefit 
to the trade, and it is anticipated that until July at least the 
whole of the output of the collieries will be going away, so that 
there will be a much less accumulation of stock than is usual during 
the summer. J . 

Business in the iron market here moves on slowly but steadily, 
There was a fair average attendance on Tuesday’s Exchange, and 
although inquiry for either raw or finished material was without 
animation, prices for the most part were well maintained. 
Local makers of pig iron are exceedingly firm at their full list 
rates, and although they are not booking orders of any moment 
in forge qualities, prices for which are in consequence scarcely 
more nominal, in foundry numbers they ear a fair business, 
and no difficulty in getting their list rates of 48s, 6d., less 24, 
delivered Manchester. Lincolnshire makers have somewhat un- 
expectedly reduced their basis prices for forge iron 6d. per ton, 
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and their quotations are now 43s, 6d. for forge to 45s, 6d. 
for foundry, net cash, delivered Manchester. ith regard to 
foundry Derbysbire, although one brand is offered low—about 46s. 
—the general average quotations are about 47s. to 48s. net cash, 
delivered Manchester. In outside brands Middlesbrough maintains 
a firm tone, ordinary G.M.B.’s being difficult to obtain under about 
48s, 7d., whilst makers are asking 49s. 4d. to 49s. 7d. for special 
prands, delivered by rail Manchester, and there is practically none 
offering at the Manchester Docks, Scotch iron ranges, according 
to seller, from 463. 3d. to 463. 9d. for Eglinton and Glengarnock at 
the Lancashire ports, with 48s, 6d. to 49s. the ——- for delivery 
Manchester Docks ; whilst American pig iron, of which, however, 
there is very little offering, is quoted about 46s, 6d. to 47s, 6d. 
et cash. 

. The demand for finished iron is perhaps showing rather more 
activity, and the bar mills are kept well employed, but local makers 
are still open to accept special lines at under even their reduced 
quotation of £5 7s. 64. delivered Manchester, as low as £5 15s. 
having been taken under exceptional circumstances, Sheets are 
in but slow request, and weak in price, the average selling rates 
being scarcely more than £7 to £7 23. 6d. A moderate business 
has been done in hoops at the Association list rates of £6 10s. 
for random to £6 15s, for special cut lengths delivered Manchester 
district, with 2s, 6d. less for shipment. Nut and bolt makers 
report a fairly good inquiry for all descriptions of goods, and are 
easily maintaining their list rates. 

In the steel trade raw material continues low in price, and 
ordinary foundry hematites do not average more than 57s. 6d. to 
58s., less 24, delivered here. Local-made billets are, however, firm 
at £4 10s. net cash, bars £6 33, 6d. to £6 5s., and girders £6 5s., 
with steel boiler plates also averaging about £6 5s. per ton, 
delivered in the Manchester district. 

Farther information I have been able to gather with regard to 
the machine labour question in the engineering trades very 
much bears out the view I expressed with regard to the 
matter in my last week’s notes. The private communication from 
Mr. Barnes, which the Employers’ Federation accepted as an inti- 
mation that the Amalgamated Society of Engineers did not intend 
to insist upon the restrictions they had been endeavouring to en- 
force as to the class of labour to be employed upon machine tools, 
is not, as I anticipated, looked upon in quite the same light by the 
trades union officials themselves. It is, in fact, strongly 
contended that they have not abandoned the position they 
have taken up, and the restlessness of the A.S.E. members at 
Sunderland— where what may be termed the ‘“‘test case,” 
which practically decides the whole question, has arisen—is an 
indication that the men do not regard the matter as having 
arrived at a final settlement. As I previously pointed out, the 
present position turns upon the construction put upon the 
intimation by Mr. Barnes to the Employers’ Federation, that he 
did not object to the machines in question being restarted at the 
rates formerly paid, which the employers have taken to mean the 
rates paid before the dispute commenced, From what I can 
gather, the real position would seem to be, as I indicated in my 
last notes, that the Amalgamated Society of Engineers is 
adopting a cautious, tentative policy. Not only has the 
employers’ organisation proved to be much stronger than was 
expected—the federation of the Manchester engineering firms 
with those of the North of England having been a very 
important accession of strength—but they find that the line of 
policy first adopted was, if persisted in, likely to bring about 
serious friction with some of the smaller trades union organisa- 
tions, and the executive of the Amalgamated Society of Engineers 
is apparently adopting a course of tactics which, whilst not com- 
pelling them to take active measures at present, leaves the matter 
open for further aggressive movement hae an opportune moment 
arrives, The question, in fact, may be regarded as held in abey- 
ance pending the development of future events ; and unless the 
employers force the matter to the front by putting the lowest-paid 
labour possible upon the machines in question, it is not improbable 
that the Amalgamated Society of Engineers may make no further 
move for the present. 

Another strong reason why the Amalgamated Society of Engi- 
neers does not just now desire a conflict with the Employers’ 
Federation on the machine labour question is that they are 
apparently preferring to reserve all their strength for a fight on 
the eight hours question, in which they would receive the general 
support of other trades union organisations. The fight on this 
question is to commence in London, where matters may be forced 
to an issue at any moment if the Amalgamated Society of Engineers 
persist in arbitrarily suspending overtime at establishments where 
the eight hours is not conceded. This additional attack by the 
Amalgamated Society of Engineers on the eight a is, 
however, tending to still further strengthen the federated engineer- 
ing employers throughout the country, who ise that should 
the men win a victory for eight hours in London, it would be difficult 
to resist the movement in other engineering districts, to which it 
would inevitably extend, and the aggressive action be the Amalga- 
mated Society of Engineers has been promptly followed by the 
organisation of the principal engineering firms in the Metropoli- 
tan district, and their amalgamation with the Federation of 
Engineering Associations in other parts of the country, which has 
promised its assistance and support to the London employers in 
fighting the eight hours question. I understand that the meeting 
at which the London Federation of Engineering Employers was 
formed was attended by representatives of sixteen of the largest 
establishments in the district, and although the eight hours has 
been conceded at the Government establishments and by one large 
private firm on the Thames, as well as by a number of ig 4 small 
concerns, with the above exceptions the whole of the leading 
establishments in the London area, employing the bulk of the 
members of the Amalgamated Society of Engineers, have decided 
to resist strongly the demand for the forty-eight hours week, and 
in this they will receive equally strong support from all the feder- 
ated employers in other parts of the Fingtom, 

In the coal trade there has been some extra buying during the 
last few days in anticipation of the usual Whitsuntide my of 
the collieries, which has put a good many of the pits on full time, 
but four days per week is still the very general average. General 
steadinessis being maintained with regard to prices, and with the com- 
mencement of the month there has been no giving way in list rates, 
which in some quarters had been anticipated. For best Wigan 
Arley coals 10s. remains about the average figure, with medium 
sorts 93. 6d.; inferior Arley and Pemberton 4ft., 8s, to 8s, 6d.; 
and common house coal, 6s. 6d. to 7s. Common round coal 
remains without material change, the ample supplies of these 
keeping prices low. There is, however, a fairly good demand for 
iron making, steam, and general manufacturing purposes ; and for 
inland sales average quoted rates are about 6s. to 6s. 6d., although 
for quantities 5s, 9d. to 6s, 8d. represent the prices taken in many 
cases, 


Although engine classes of fuel continue in active request, and 
Pe pope are not by any means too plentiful, —— still 
find it extremely difficult to obtain any appreciable advance upon late 
rates. This is largely owing to some of the inferior descriptions of 
slack which continue to be offered on the market at low figures, 
and which tend to check the upward movement in other qualities. 
Common slack remains at about 3s, 3d. to 3s. 6d.; medium sorts, 
8s, 9d. to 4s, 3d.; and best slacks, 4s. 6d. to 5s. per ton. 

The shipping trade has been rather more active, but prices 
remain without quotable change, ordinary steam coal, delivered 
Mersey ports, averaging 7s. 6d. to 7s, 9d. per ton. 

Barrow.—The hematite trade is steady and brisk, and prospects 
are good and satisfactory. Business is being done on a com- 

aratively large scale, at good prices. Makers quote 50s. upwards 
or parcels of Nos, 1, 2, and 3 Bessemer iron nominally, and for 
some sales well forward these prices are obtained, especially for 
Well-known brands. Warrant iron has fluctuated considerably 
uring the week, having reached 48s., but is now down again at 
47s, 8d, net cash sellers, 47s, 74d. buyers, The general feeling in 








the district is that fuller values generally will soon be obtained, 
During the week 3476 tons of pig iron were cleared from West 
Coast warrant stocks. The shrinkage since the beginning of the 
ear amounts to 52,212 tons, and the stocks in hand now represent 
43,734 tons. These are the largest hematite stocks held in the 
country, and every reduction makes the position of local smelters 
all the better. 

In iron ore no change can be noted. The demand is full and 
strong, and all the good quality ore finds a ready market, indeed 
the supply is not full enough. Prices remain unc! at 10s. 
to 11s. per ton net at mines for ordinary, and 14s. to 14s. 6d. for 
best. Spanish ores are in good demand at 14s, 6d. to 14s, 9d. net 
at West Coast ports. 

The steel trade industry is very busy, but there is not that 
fulness in demand for the general produce of the district which 
has been the case for a considerable time past. Makers are well 
off for orders, but new work is not coming in as quickly as it is 
being completed. 

Shipbuilders are fairly busy, but report no new work. The 
Barrow Company is one of the firms asked to tender for the New 
Canadian Atlantic steamers. Some new orders are expected for 
warships, 

In the coal trade business is quiet and prices are low. Coke is 
in good demand at full prices, and the consumption is well 
mebipping. at West C rts is fairly active. Exports of 

Shipping at West Coast ports is fairly active. Exports of pig 
iron Tat wk totalled up to 4179 tons of pig iron and 10,584 tons 
of steel, as compared with 7957 tons of pig iron and 7823 tons of 
steel in the corresponding week of last year, making a decrease of 
3778 tons of pig iron and an increase of 2741 tons of steel. The 
total shipments to date represent 182,769 tons of pig iron and 
187,242 tons of steel, as compared with 133,032 tons of pig iron 
and 197,601 tons of steel, making an increase of 49,737 tons of 
pig iron and a decrease of 10,359 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


TRADE in this district is well maintained. The collieries are 
working full time, and the output remains as large as ever. At 
the present time disputes are happily conspicuous by their 
absence from this centre of the coalfield. The new gn med 
Liability Bill is claiming a good deal of attention, colliery 
proprietors being agreed tLat its operations will be prejudicial to 
the interests of the trade. Various views are ex as to the 
—, effect of the measure, but all concerned in the industry 

ave made up their minds that it cannot work out otherwise than 
as a further burden on a business which is unable to bear it. The 
prevalence of summer weather has somewhat affected the demand 
for house coal, though London is taking a fully average quantity. 
A fall in prices usually takes Pay in June, but at the date of 
writing it is not yet announced by the Yorkshire coalowners or 
agents, Silkstones range from 7s, 9d. to 8s, 3d. per ton ; Barnsley 
house, 7s. 3d. to 7s. 9d. per ton ; Silkstone, ordinary, 7s. per ton ; 
and thin seam, 6s. 6d. per ton. There is a poor sale for nuts. 
The steam coal trade is in a good condition. The home demand 
for railway companies and iron trade is very large. 
Values are about 3d. to 6d. per ton higher than last year, 
Barnsley hards are at 7s. to 7s. 6d. per ton; secondary sorts, 
63. 3d. per ton. Gas coal quiet, with a good business at late 
rates. Manufacturing fuel in fair request. Good nuts realise 
5s. 6d. per ton ; screened slack, 3s. 6d. per ton ; pit slack, ls. 6d. 
per ton. Coke is selling well. Ordinary qualities quoted at 93. 6d. 
to 10s, 6d. per ton ; best, lls. 6d. to 12s. per ton. 

The iron market is rather weaker, with a shrinkage in prices. 
West Coast hematites, mixed numbers, are now from 59s, to 61s; 
East Coast, 57s. 6d. to 58s., both delivered in Sheffield. Lincoln- 
shire iron, No. 3 foundry, makes from 43s. 6d. to 44s.; forge 
ditto, 42s, to 42s. 6d.; Derbyshire, No. 3 foundry, 45s. to 45s. 6d.; 
forge ditto, 403. to 41s. 6d.; bars, £5 17s. 6d. to £6 ; sheets, £7 to 
£7 10s. Labour troubles amongst the engineers and furnacemen 
of the North are chiefly accountable for this weakening, there 
being very little tendency shown for giving or booking orders far 
ahead. "Aithough the consumption of best steel, in the engineering 
and tool branches especially, is firmly kept up, less is being done 
in crucible steel. Swedish steels are as briskly inquired after as 
ever, and prices are fully maintained. With the — of the 
Baltic ports supplies of material are again coming freely in to 
replenish the somewhat depleted stocks. A favourable feature is 
reported in the wire trade, the trend being towards Sheffield 
rolled wire instead of the foreign makes which have held the 
market somewhat firmly of late. 

The file a has been greatly extending during the last 
twelve months. This gratifying feature is chiefly owing to the 
free use of machinery, which is being manufactured in increasing 
numbers every year. Foreign competition in file-cutting machinery 
is being experienced, but the Sheffield-made machine still holds 
its own. Mr. Shardlow, of Attercliffe, the principal maker, has 
brought out a new machine to cut smaller files, Hitherto the smailest 
size cut in this way has been 6in.; the new machine reduces the 
minimum size to 4in. This will materially extend the use of the 
machine, the smaller sizes having come chiefly from the States. 
One of our firms of file manufacturers has at work fifty machines, 
which produce 40 tons of files per month. With all the increase 
in file-cutting by machinery, the hand-cutters are fully employed. 
The day when hand-cutting will entirely cease seems to be within 
measurable distance of being reached. Apprentices to the craft 
are rarely taken now-a-days, and as the old file-cutters die out or 
take to other vocations the vacancies are practically left unfilled. 

The Queen’s visit honours are very much what the city expected. 
Mr. Alexander Wilson, J.P., the managing director and deputy- 
chairman of Messrs, Charles Cammell and Co., Ltd., Cyclops Steel 
and Ironworks, where her Majesty saw an armour-plate rolled, is 
given the dignity of a baronetcy, and the deputy-mayor (Alderman 
C. T. Shelton) receives the honour of knighthood. Sir Alexander 
Wilson, Bart., is a pative of St. Andrews, Scotland, where he 
received the rudiments of his education, su uently passing on 
to the University of Edinburgh. His brother, Mr. George Wilson, 
J.P., was then in Sheffield, engaged at the Cyclops Works, in 
which he became a partner. When the Cyclops was converted 
into a limited company, Mr. George Wilson was appointed manag- 
ing director, and Mr, Alexander Wilson was assistant to him. On 
the death of Mr. George Wilson, then chairman of the company, 
Mr. Alexander became managing director and deputy-chairman, 
Sir Henry Watson, J.P., D.L., succeeding to the chairmanship. 
The company employ over 10,000 men. The distinction conferred 
upon Mr. Wilson is very popular in Sheffield. The new knight, 
Sir Charles Thomas Skelton, is principal in the firm of C. I’. Skelton 
and Co., manufacturers of spades, shovels, edge tools, hammers, 
digging, hay, and manure forks, &c., Sheaf Bank Works, Sheaf 
Bank, Sheffield. He has been deputy-mayor for two years, the 
Duke of Norfolk being mayor during that period. 

The Sheffield Corporation, on the motion of the Mayor—the 
Dake of Norfolk—decided on Wednesday, June 2nd, to offer the 
Sheffield Electric Light and Power Company, Limited, £200 in 
24 per cent, Corporation Stock, for every £100 properly chargeable 
to the capital account of the ay plus an average dividend of 
5 per cent. from the formati t is understood that the Electric 
Light Company will resist the acquisition of their undertaking by 
the Corporation. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 
TRADE in all branches in this district appears to be moving 
upwards, and there is no longer the lull which affected business 
during part of April and the greater part of May. As regards 





pig iron, more sales could have been effected this week than have 
n recorded, as the inquiry has been good enough, but makers 
are not in a position to take all the orders offered to them for 
early delivery, and merchants have control of so little iron that 
they cannot do much in the way of underselling the producers, 
There can be no doubt that the scarcity in the supply of Cleveland 
pig iron is a fact; no figures are available as to the extent of 
makers’ stocks, but there is every reason to believe that they have 
been reduced as quickly as the stocks in public stores which are 
known. One reason for thinking that this is so is the difficulty in 
eH steamers loaded promptly at some of the makers’ wharves, 

hippers complain considerably of the delays, and some of the 
makers are quite cleared of stock. At some of the wharves 
vessels have had to wait till the iron was made, and it was 
put direct from the beds into the holds before it was even 
cold. This is something like the experience of a quarter of 
a century ago. Not since 1892, when the Durham miners’ 
strike caused the stoppage of all the furnaces in the North of 
England-except three, has iron been so scarce, but the situation is 
better now than it was then, as five years ago the scarcity was 
due to the smallness of the production, while now it is caused by 
the largeness of the consumption. The production is the heaviest 
ever known, and yet is unequal to the demands, But for this 
scarcity the shipments of pig iron in May would have been larger 
than they were, and they were only 8000 tons less than the best on 
record. With the principal makers selling is not now at all a 
question of price, so far at any rate as early deliveries are concerned ; 
they cannot sell, as they have no reasonable expectation of deliver- 
ing the iron, Under such circumstances better prices might be 
expected than are being realised, and if makers cannot get them 
up when everything is so favourable they have small chance of 
doing so in ordinary or depressed times. e Glasgow speculators 
pet have the main hand in fixing the prices for pig iron in this 

istrict. 

The stock of Cleveland pig iron in Connal’s public warrant stores 
at the close of May was 123,662 tons, a decrease for the month of 
24,188 tons (16 per cent.) ; while the stock of hematite pig iron 
was 63,871 tons, or 12,960 tons (184 per cent.) decrease ; the total 
decrease was thus 37,148 tons (164 per cent.), as compared with 
35,272 tons in April; the aggregate decrease for the two months 
being 72,420 tons. The decrease has been going on ever since 
last Jaly ; then 364,101 tons were held in Connal’s stores, now the 
quantity is 187,533 tons, or about half. In Cleveland iron the 
decrease has been 75,683 tons (38 per cent.), and in hematite pig 
iron 100,585 tons (61 per cent.) 

The price of No, 3 Cleveland G.M.B. pig iron has this week 
been about 40s, 3d. per ton for early f.0.b. deliveries, but some of 
the leadiog brands cannot be obtained at any price, and others are 
not below 4ls. Some of the middlemen have sold at 40s., warrants 
having become easier. No. 1 is in good request on export 
account, and cannot well be had under 42s. 6d., while No. 4 
foundry and all forge pigs are quoted at 40s. The demand 
is good for hematite pig iron, and last month unusually heavy 
shipments of it were made, especially to Italy. Russia is 

inning to take iron more freely, the Baltic ports being fully 
open. Within the last few days a quantity of ‘‘ Redcar” iron 
has been sent to Eastern Siberia, the cargo being consigned to 
Vladivostock. A large quantity of this brand is forwarded to 
the Far East, especially to Japan, where it finds great favour 
among the founders in that country. The iron is among the few 
brands made with the old cast iron pipe stoves, and is by many 
founders liked a good deal better than that made where newer 
forms of hot blast stoves are adopted. The price of M. Nos. of 
East Coast hematite pig iron is strong with makers at 50s., but 
there have been sales at 493. 6d., though at this there cannot be 
much margin of profit, and the cost of production is going up 
with the advancing prices of ore and coke. Rubio 50 per cent. ore 
is realising 14s, 3d. per ton delivered at Tees wharves, owing to 
the rising freights, and good blast furnace coke cannot well be 
bought under 13s, 6d, delivered at furnaces in the Middlesbrough 
district, and the tendency is upwards, as the supply is hardly 
— to the requirements, there being heavier shipments than 
us 

The agitation for the eight hours day at the blast furnaces in 
this district does not attract the attention that might be expected, 
and appears to have little influence on the market. The blast 
furnacemen’s executive have replied to the employers’ resolution 
of last week, but have again ignored the queries put to them as 
to the extra cost of the scheme, the success or otherwise attending 
its adoption elsewhere, &c. But they modify their claim in that 
they propose that the eight hours day shall not apply to all the 
men at the furnaces. ‘hey think that the blast furnacemen’s 
work is much more heavy and laborious than that in the engineer- 
ing department, so they suggest that the enginemen, boilermen, 
&c., shall not share in the eight hours, but continue to work as at 
present, and receive benefit in some other way—in the shape of 
overtime at the week’s end, or an advance in their wages. The 
success that has attended the adoption of the eight hours day on 
the West Coast is doubtful, as trade there has been anything but 
prosperous, and not half the furnaces there are in operation. 

The finished iron and steel industries are showing better features, 
and the lull which has been for some time reported in the distribu- 
tion of fresh orders is disappearing. orks continue well 
occupied, and manufacturers have satisfactory prospects. Especi- 
ally is trade favourable in the bar department, and manufacturers 
are not disposed to take less than £5 5s., less 2} per cent. f.o.t. 
Plate and angle makers are also doing better, it being the general 
opinion that the difficulty in the engineering industry will not lead 
to any interruption of work. For steel ship plates £5 2s, 6d. is the 

figure ; for iron ship plates, £5 ; for steel ship angles, £5 ; 
and for iron ship angles, £4 17s. 6d., all less 24 per cent. f.o.t. 
Heavy steel rails are firm at £4 10s, net at works, and the inquiry 
is very fair. 

The engineering and shipbuilding industries are, as a rule, well 
employed, and the difficulty in respect to the machine question at 
the engineering works is not likely at present to give further 
trouble. The machine at the Pallion Keon, about which the 
dispute arose, was restarted towards the end of last week at the 
old rate of wages, and work is going on steadily, the executive of 
the men’s association being apparently satisfied with the arrange- 
ment, though the engineers at Sunderland protest against their 
executive making the question one of wages alone. 

The Darlington Forge Company has obtained the order for the 
cast steel stern frame and brackets for the Oceanic, which is being 
built for the White Star Company by Messrs. Harland and Wolff, 
of Belfast. The stern frame is in one piece, and as a — 
weighs 41 tons, and when machined and ready for erection wi 
weigh over 35 tons. This casting is 53ft high by 24ft. 3in over the 
keel-piece, the section of the posts being 2lin. by llin. The after 
brackets, cast in one piece, will weight 55 tons as it leaves the 
foundry, and 45 tons when machined and erected. The forward 
brackets will weigh 30 tons when machined and erected. These 
castings, it is claimed, are the largest of the kind ever made in 
this country. 

Messrs. Warner and Co are about to commence the erection of a 
new iron foundry close to North Ormesby, Middlesbrough, on the 
site of the Victoria Foundry of Messrs. Cochrane, Grove, and 
Co., which has been moved to another site close to the Ormesby 
furnaces. 


The coal trade is better, the demand being increased partly 
because of the approaching holidays. A large business is being 
done by the steam coalowners, and there is even some scarcity in 
the supply of Durham coal of this description, in consequence of 
which there is some 7 at Durham ports in getting cargoes 
promptly loaded. Best Northumberland steam coal is at 8s, 6d, 

r ton f.o.b,, and Durham coal is 3d. more, The Blyth Dry 
Bock Company, Ltd., is constructing a new dock, 480ft. long, 
with a 61ft, entrance, and a depth of water on the sill of 22ft. 6in. 
at spring tides—one of the largest on the North-East Coast. The 
Harbour Commissioners’ there are greatly improving the shipping 
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facilities of the port, they are deepening and widening the ch i 
of the river, constructing a new import dock, providing additional 
mooring accommodation and lengthening the piers. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 

THE position of the iron trade appears, on the whole, to be 
rather less satisfactory than for some time past. Business is at 
length beginnicg to suffer from the uncertainty that has prevailed 
with regard to the wages question in the engineering trades, 
There is a lack of fresh orders ina variety of departments, such 
as could hardly be altogether accounted for by the interruptions 

incident to the term. The pig iron market has been unsteady, 
with only a limited business. Dealers have not known very well 
what course to adopt, and the transactions taking place have been 
largely due to the exigences of the speculative account day by day. 
Consumers have been keeping out of the market, there being little 
inducement to purchase in the present state of business. At the 
same time that the amount of iron changing hands has been small, 
there have been violent fluctuations in prices. Towards the end of 
last week there was a marked advance, but a reaction has since 
taken place, and the market continues unsettled. 

Scotch warrants have sold from 44s. 8d, to 44s. 114d. and back 
to 44s. 74d. cash, and from 45s, O4d. to 45s. 24. and back to 
44s, 94d. one month. There has been very little inquiry for 
ordinary Cleveland warrants, and the prices of this kind of iron 
are in the main nominal, buyers quoting from 39s. 1144. down to 
393. 744. cash, whilst a small quantity of iron changed hands at 
40s. cash. The market for hematite warrants has been dull. 
Cumberland iron sold from 47s. 114d. to 47s. 74d. cash, and from 
483, 24d. to 47s. 1ld. one month. In Middlesbrough hematite 
there has been very little doing. One or two transactions occurred 
at 49s, 4d. for delivery in seven days, and at 493. 6d. one month. 
The ‘‘ bears” are credited with having lately operated rather 
freely, and avy temporary upward movement that takes place in 
prices is ascribed to their nervousness. 

The «utput of pig iron in Scotland is maintained, there being 
still eighty-one furnaces in blast, compared with a like number at 
this time last year. There are thirty-seven producing ordinary, 
thirty-eight hematite, and six basic iron. A small decrease is 
aa in the stock in Glasgow warrant stores, which now contain 
358,348 tons of iron, compared with 363,072 tons at the beginning 
of the year. Hematite iron is being made in greater quantity than 
ever before in Scotland, but the whole of it goes into consumption. 
There is no hematite iron in the public stores. The current price of 
this iron is 51s, 6d. per ton, delivered on railway trucks at the 
steel works, 

The prices of Scotch makers’ iron are much steadier than those of 
warrants:—Govan and Monkland, Nos, 1, are quoted f.o.b. at 
Glasgow, 45s. 6d.; Nos. 3, 45s.; Wishaw and Carnbroe, Nos. 1, 
45s. 9d.; Nos, 3, 45s. 3d.; Clyde, No. 1, 50s. 6d.; No. 3, 47s. 6d.; 
Gartsherrie, No. 1, 51s.; No. 3, 47s. 9d.; Calder and Summerlee, 
Nos. 1, 51s.; Nos. 3, 483.; Coltness, No. 1, 51s. 9d.; No. 3, 48s.; 
Glengarnock, at Ardrossan, No. 1, 50s.; No. 3, 45s. 6d.; Eglinton, 
No. 1, 47s.; No. 3, 45s.; Dalmellington, at Ayr, No. 1, 46s. 9d.; 
No, 3, 44s. 9d.; Shotts, at Leith, No. 1, 51s. 6d.; No. 3, 49s. 6d.; 
Carron, at Grangemouth, No. 1, 51s. 6d.; No. 3, 48s. 6d. per ton. 

A large quantity of pig iron, both Scotch and Eaglish, is going 
into use in the West of Scotland, although the consumers are 
understood to be purchasing sparingly at the moment. The 
arrivals of English iron in Scotland, however, have been for some 
weeks below those of this tims last year. There was landed at 
Grangemouth in the past week 6440 tons, being 2180 less than in 
the corresponding week. The total imports at Grangemouth since 
the beginning of the year are 18),794 tons, being 7118 tons less 
than in the corresponding pericd of 1896. The past week’s ship- 
ments from Scottish ports amounted to 6249, against 5837 in the 
same week of last year, and of the total there was despatched to 
India 13 tons, Canada 310, Australia 410, France 210, Italy 905, 
Germany 85, Russia 166, Holland 495, Belgium 80, China and 
Japan 530, other countries 43, the coastwise shipments being 3002, 
against 5837 in the corresponding week. It isreported on ’Change, 
in Glasgow, that there have lately been more inquiries for Scotch 
pig iron for export to the Continent, and that it is likely better 
shipments may take place in the next few weeks. There is much 
need for such an improvement, for the total shipments since the 
beginning of the year show a decrease of 14,529 tons as compared 
with those of the same period of 1896. 

Vages in the finished iron trade of the West of Scotland will 
remain unchanged during the next two months. Theselling prices 
of iron do not warrant any change. Indeed, the makers have of 
late had considerable difficulty in maintaining prices, The fact 
-is that while nominally unchanged, the actual selling prices of 
malleable iron have, in rcality, for some time been gradually on 
the decline. Steel makers are at present encountering very keen 
competition, and it is feared that in this department it may 
become necessary to make concessions. 

The engineering branches are well supplied with orders, 
Marine engineers and boilermakers are busy, and the locomo- 
tive builders have been obliged to keep double shifts of workmen. 
The shipbuilding trade is busy, but there is a lack of fresh inquiry 
due to the dull state of the freight market and the uncertainty of 
the labour situation. 

In the coal trade there is a good demand for export. The 
better qualities of household coals have been selling very freely at 
steady rates. Splint coal is not quite so firm. There isa very 
brisk demand for furnace coal and dross. The shipments are 
better, the quantity cleared at the Scottish ports in the past 
week being 171,394 tons, compared with 156,127 in the preceding 
week, and 152,779 in the same week of 1896. Main coal is 
quoted f.o.b. at Glasgow, 6s. 6d.; splint, 63, 6d. to 7s. 1d.; ell, 7s, 
to 73. 3d.; and steam 8s, per ton. 








WALES AND ADJOINING COUNTIES. 
. (From our own Correspondent.) 

THROUGHOUT last week the steam coal trade was characterised 
by considerable buoyancy, and up to mid-week it has continued 
firm, though slight signs of ‘‘ easing off” are visible, indicating 
the approach of the holidays. This on Change was stated to be 
owing to the difficulty in arranging the loading before ‘‘ Whitsun” 
sets in. 

In all parts of the district the collieries have been in gocd work, 
and Iam pleased in being able to state that the threatened action 
of the winding enginemen has ended in a recall of their notices. 
This bas been a good discretionary act on their part, for which 
they are deserving of credit. 

For house coal there is still a moderate request. The class most 
in demand is best steam, though good seconds stand well in the 
market, and of late there has been a better inquiry for drys. 

The latest quotations, Cardiff, are as follows :—Best steam, 11s, 
to lls. 3d.; best seconds, 10s. 31. to 10s. 6d.; seconds, 10s. to 
10s. 34.; dry, 93. to 9d. Special smalls, 63, to 6s, 3d.; best, 
5s. 9d.; seconds, 53, 3d. to 5s, 6d.; inferior sorts from 5s. Best 
house, 10s. to 10s. 3d.; No. 3 Rhondda, 11s. to 11s. 3d.; brush, 
9s, 6d. to 93. 9d.; small, 8s, 3d. No. 2 Rhondda, 83, to 8s, 6d.; 
through, 63. 9d. to 7s.; small, 53, 3d. to 53. 6d. 

Swansea prices:—Antbracite coal, 11s. to 11s. 6d.; seconds, 93, 
to 10s.; ordinary, 83. to 83. 6d.; rubbly culm, 4s. 3d. to 4s, 6d 
Steam coal, 9s. to 103,; seconds, 8s. 6d. to 9s. 3d. House coal, 
No. 3 Rhondda, 9s, 6d. to 10s, 6d.; through, 8s, 6d. to 93.; small, 
7s. to 7s. 6d. No, 2 Rhondda, 8s, 6d. to 9s.; through, 6s, to 7s.; 
small, 5s, to 5s, 9d. 

Patent fuel is in good demand, but not so brisk as last week. 
Swansea prices, 9s. to 10s. Cardiff, 10s. to 10s. 9d. Coke at 





special, 22s. Pitwood, Cardiff, 153. Iron ore, Swansea: Tafna, 
13s.; rubio, 14s, Cardiff prices: Tafna, 13s, 34. to 13s, 6d.; 
rubio, 133, Yd. to 14s, 

A slight fluctuation has characterised the pig iron market. Oa 
*Change, Swansea, this week it was noted that while Glasgow 
ae remained the same as last week, Middlesbrough were 24d. 

tter, Eist Coast hematite 4d., and West Coast 3d. higher. 

The latest figures were:—Glasgow warrants, 44s. 94d. to 
44s, 10}d.; Middlesbrough No. 3, 39s. 104d.; hematite, 49s. 4d. 

Iron and steel prices generally are as follows:—Welsh bars, £5; 
iron plates, £6 5s, to £6 10s.; steel sheets, £6 103, to £6 12s. 6d.; 
steel rails, heavy sections, £4 10s. to £4 123. 6d.; light, £5 5s. to 
£5 7s. 6d. Bessemer steel, tin-plate bars, £4 5s.; Siemens, 
£4 23, 61. to £4 5s. Tin-plates, steel cokes, Bessemer, 93. 9d.; 
Siemens, 10s.; ternes, per double box, 182, 6d. to 19s. 6d.; best 
charcoal, 123, to 12s. 6d. Block tin, £61 5s. to £61 63. 6d. 

There is little change in the iron and steel trades. The only 
drawback of late has been a decline in the tin-bar trade, and in the 
Swansea district complaints are rife that this affects the Siemens 
output much more than the Bessemer. Steel rails are in good 
demand, and sheets and small goods. At Cyfarthfa substantial 
— is shown in the alterations at the Castle Mill, and in the 

uilding of a new furnace. Dowlais also continues busy. Steel 
sleepers are in better request, and last week one large shipment 
took place from Newport, Mon., to Bombay. The same steamer 
took 500 tons galvanised sheets and 250 boxes of tin-plates. 

The ‘stop week” in the tin-plate trade has been only a partial 
one. Some of the works have conformed, but the majority have 
decided to try a stop week in the forthcoming Jubilee holidays. 

The new seam at Abercarn Colliery, which has been closed for 
two years, was reopened this week, and operations are now briskly 
carried on. This will employ 200 men. 

Partial tin-plate stoppages are threatened at Abercarn and at 
Aberdare. 

The gold-mining company which is connected with the Mawddach 
and the estuary near Barmouth has been floated. 

A fatal accident occurred this week on a Rhondda incline by 
the breakage of a chain, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THERE is very little of interest to relate in connection with the 
iron and allied industries, Indeed, most departments are in 
exactly the same position as during previous weeks, an improving 
tone having only been noticeable in a few specially favoured 
instances, 

In Silesia a firm tendency characterises the iron market, orders 
for immediate delivery having come in freely upon the week. Pig 
iron has recently been sold at M. 61 to p.t., and shows con- 
siderable stiffness. At the rolling mills a brisk activity is generally 
experienced, Quotations for malleable iron may be regarded as 
satisfactory on the whole. Exports, both in raw and in finished 
iron, are rather smaller than might be expected at this time of the 
year. The plate and sheet trade leaves pretty much to be 
desired, the business done being of a limited description generally. 

There is a quiet sort of trade done on the Austro-Hungarian iron 
market. Pig iron is steady, but without animation. In the 
manufactured iron department structural iron continues well 
inquired for, while merchant bars are flat, and are not expected to 
improve till autumn. The irregular and, one may well add, 
insufficient employment of the machine factories continues. 
Quotations for new and finished iron shows no alteration since 
previous reports. 

The Servian iron business has been moving on quietly for the 
last two or three weeks, consumption in Belgrade as well as general 
local demand having been far behind that of the corresponding 
period last year. There were imported to Belgrade twelve wagons 
bars and hoops from Germany, fourteen wagons ditto from Austria- 
Hungary, six wagons wire nails from Germany, four ditto from 
Austria-Hungary, half wagon hardware and two wagons plates and 
sheets from Austria-Hungary. 

Manufacturers of iron and steel in France give satisfactory 
accounts of their business, nearly all the works being well 
employed. At a recent tendering for 1147 t. steel rails for the 
Roumanian State Railways, the Alais Works got the contract, 
offering lowest, at 160,425f., free Galatz. The following shows the 
number of blast furnaces in the different districts of East France : 
Longwy district, Société des Aciéries de Longwy, 7 blast furnaces in 
blow (— put out) ; Société Meta'lurgique de Gorcy, 2(—) ; Gustave 
Raty et Cie., 4(—); Société Metallurgique de Senelie-Maubeuge, 
2(1); F.de Saintignon et Cie.,3(—); Terry, Curiquani et Cie., 4 
(—) ; Socié.é Metallurgique d’Auboives et Villerupt, 2(—) ; Société 
Lorraine Industrielle 4 Hussigny, 2 (—); Société des Hauts-four- 
neaux de la Chiers, 2 (—) ; Socié:é des Forges et Haut-fourneaux de 
Villerupt-Laval-Dieu, 2 (—); Société des Forges de la Providence, 2 
(1); Société Metallurgique de 1|’Est, 1 (—); together 33 in blow, 
2 blown out. Nancy district: Sccié édu Nord et de l'Est 4 (1); 
Société de Vizin 4 Pont-Fleuri, 2 (1); Société Metallurgique A 
Neuves Maisons, 2 (--1); Société de Moentataire & Frouard, 2 
(1); Société Anonyme de Hauts-fourneaux et Fonderies 4 Pont A 
Mousson, 4 (1); Société Reverchon et Cie 4 Champneulles, — (2); 
Société Metallurgique & Liverdun, — (2); together 16. 8 blown 
out. Hatte Marne district: Forges de Champagne 4 Manaval, 4 
(—); Au Buisson, 1 (1); Fonderies de Brousseval, 2 (—); Capitan 
Geny et Cie, 1 (—); de Bourges Forges de Manois, 1 (1); together 
9, 2 blown out. 

There is not much life stirrizg on the Belgian iron market gener- 
ally. Here and there prices bave even been less firm than in 
previous weeks, offers of American pig iron being more numerous 
than ever. 

The Belgian coal market is in a healthy condition. 

The situation of the Rhenish-Westphalian iron market is in all 
respects the same as during former weeks; there is a regular 
activity going on at most establishments, especially in the malle- 
able iron and steel trade, whereas pig iron appears to be a trifle 
sluggish here and there. As a rule, however, the blast furnace 
works are kept pretty fully engaged, and there is a sufficient 
amount of contracts secured to warrant a further stiffoess in 
quotations ; up to date allsorts of pig iron have been very firmin 
price. Among the different articles of finished iron bars and 
plates are unquestionably the most neglected as regards demand ; 
but there is as yet no decreasing tendency perceptible in price, A 
very poor business only is done in wire. In the steel trade gener- 
ally much life is stirring, demand and sale being brisk and 
regular. Especially the railway and engineering departments show 
considerable animation, some shops being engaged to their full 
capacity. 

The following may be considered as the ruling list quotations 
per ton at works:—Foundry pig, No. 1, M. to 67; No. 3, 
M. 59 to 60; white forge pig, M. 58 to 59; basic, M. 59 to 60; 
German Bessemer, M. 60 to 63; Spiegeleisen, M. 63 to 65 ; bars, 
M. 132 to 135; best quality, M. 153; angles, M. 132 to 135; 
girders, M. 118 to 125; sheets, M. 145 to 160; the same in basic, 
M. 135 to 150 ; boiler plates, M. 175 to 185: the same in basic, 
M. 145 to 160; tank plates, M. 155 to 165; the came in basic, 
M. 125 to 145; rails in Bessemer steel, M. 116 to 120; light 
section rails, M. 110 to 115, 

[In connection with the Donez Iron and Steel Works Mr. 
Cambier, one of the principal ironmasters of Charleroi, is going to 
build a wagon factory near Drushkowi, which is situated on the 
Katerinoslaw Railway. The establishment is to be built on a 
as ~ so as to be able to construct 2000 to 2500 wagons 
annually, 

The Russian Electro-technical Company intends to arrange an 
extensive electric exhibition at St. Petersburg during the summer 


of all the plant necessary for the erection of an arms factory in 
Hankau to Ludwig Foewe and Co., of Berlin. 

In 1896 3500 t, chrome ore and 300 t, antimony have been ex. 
ported from Salonica, value amounting to 400,000f. The Minin, 
Company of Casandra have sent about 25,000 t. manganese org 
from the port of Scratoni, 

Imports of pig iron have considerably decreased during the past 
few years, partly in consequence of the German-Spanich tari 
difficulties. During the three years 1894-96, only 11,856 t. Spanish 
pig iron have been imported to Germany, against 18,128 t, 
during the period from 1890 to 1892. Last year only 2994 t, 
pe — came from Spain, against 4402 t. in 1895, and 6296 t. in 
1892, 


The import in forge and foundry pig to Argentina has increased 
from 33, t. in 1893, on 39,500 in 1894 and 1895, and in 1896 
rose on 41,000 t. Imports in raw steel increased from 241 t. on 
670 t.; in girders and bars from 2546 t. in 1893 on 8874 t. in 1894 
and rose on 10,000 t. in 1895, 4 

Value of imports for 1895 was, in 1000 dols, : --Fence wire from 
Germany, 506, against 388 in 1894; Belgian, 418, against 922, 
England, 113, against 113, Galvanised wire from Germany, 161, 
against 139 ; Belgium, 442, against 147 ; England, 201, against 76 ; 
North America, 54, against 1. Nails from Germany, 35, against 
35; Belgium, 21, against 18; England, 81, against 26; North 
America, 9, against 21. Pig iron from Germany, 37, against 37; 
Belgium, 669, against 913 ; England, 580, against 684. Galvanised iron 
from Germany, 12, egainst —; Belgium, 94, against 35; England, 
1308, against 1243; North America, 32, sgainst 4. Girders and 
bars, from Germany, 11, against 11; Belgium, 35/, against 295. 
England, —, against 41. Screws and bolts and nuts, from Ger- 
many, 8, against 4; Belgium, 72, against 63; Eagland, 65, against 
25. Agricultural machines, from Germany, 2, against 11; Bel- 
gium, 11, against 15; England, 17, against 26; North America, 
86, against 113, Arms, &c., from Germany, 20, against 11; Bel- 

ium, 70, against 194; England, 8, against 14; North America, 
7, against 27. Kitchen furniture, from Germany, 175, against 
207; Belgivm, 107, against 66; England, 125, against 150; North 
America, 24, against 29. Iron tubes, from Germany, 6, against 4; 
Belgium, 8, against 9; England, 306, against 297. Cutlery, from 
Germany, 39, against 43; Belgium, 41, against 49; England, 24, 
against 128; North America, 4, against 3. Tools, from Ger. 
many, 14, against 27; Belgium, 39, against 66; England, 50, 
against 81; North America, 23, against 62, Sewing machines, 
from Germany, 87, against 121; Belgium, 5, against 6; England, 
7, against 18; North America, 52, against 78. Machines 
of all descriptions, from Germany, 174, egainst 101 ; Belgium, 49, 
against 73; England, 162, against 138; North America, 114, 
against 84. Motors of all descriptions, from Germany, 8, against 
99; Belgium, 3, against 56; England, 82, against 705; North. 
America, 19, against 63, Railway plant, from Germany, —, 
against 3; Belgium, 62, against 9; England, 1446, against 1338 ; 
North America, 23, against 9. 

The Chilian House of Deputies is reported to have passed a 
Bill according to which, a person, or company, erecting a blast 
furnace works or large iron foundry, will receive a Government 
allowance cf 125,000 dollars in silver, or 62,500 dollars in 
gold. 

A joint stock company, with a capital of 1,400,000 roubles, has 
been formed in St. Petersburg for the purpose of promoting the 
export of Russian metals, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 26th. 

THE plethora of bankable funds is no evidence of healthful in- 
dustrial activity, nor do low rates on commercial paper serve to 
expand loans, While the financial situation is satisfactory in one 
sense it is not in another. At this season much new work is 
usually started. Enterprise is awaiting the passage of the Tariff 
Bill, but it is doubtful whether that is the panacea, Railroad 
building, which usually begins at this season, is backward. Even 
the strongest corporation hesitate to build the short lines pro- 
jected in traffic-producing territory. Congress is turning a more 
friendly ear to railroad requests for impartial legislation, and it 
now seems probable that a reasonable pooling Bill will be passed at 
this session that will admit of justice torailroad men and shippers. 
A few large blocks of Alabama iron sold this week. Now that 
the surplus is worked off, it is probable firmer forces will prevail. 
Bessemer pig has declined 25 cen‘s, and billets 50 cents. Plate 
and structural! steel orders come along regularly, and this branch 
of the steel trade is filling up. The hardware manufacturers are 
making better time, especially those engaged in exporting. The 





makers of machinery are finding increasing business abroad. A 
conference of delegates from all Central and South American 
countries meets in Philadelphia, June Ist to 3rd, to devise more 
effective measures for developing commercial relations. ‘Ihe rail- 
road returns show a weekly increase in shipments. but of fractional 
proportions, Greatactivity prevails in the Rocky Mountain regions, 
especially in the mining of gold. 








AUSTRALIAN NOTES. 


THE annual meeting of the Australasian Institute of Mining 
Engineers has been held during the past week at the School of Arts, 
Sydney, and was attended by representative mining engineers 
throughout Australia. The following technical papers were read 
and considered :—‘‘ Observations on ‘Temperatures of Deep Mines,” 
by Mr. J. Stirling, Victorian Government Geologist ; ‘‘ Perforated 
tocks in the Coolgardie District,” by Mr. F. D. Johnson, F.G.S.; 
‘*An Improved Blanket Table,” by Mr. T. White; “A New 
Method of Smelting Lead Concentrates,” by Mr. H. F. Collins, 
A.R.S.M., A.M.LC.E.; ‘‘ The Leafroy Gold Fields, Tasmania,” by 
Mr. L. Jolly. The following have been elected office bearers for 
1897 :—President--F, Danvers Power ; Vice-Presidents—H. W. F. 
Kayser, H. H. Schlapp, and J. Warren ; Councillors—G, G, Turri, 
H. H. Kiapp, E. J. Rigby, R. Adams, J, Howell, E. A. Ashcroft, 
A, Montgomery, H. R. Hancock, A. Dualey, A. G. Holroyd, T. G. 
Darey, A. J. Hodgkinson ; Secretary—A. 5. Kenyon ; Treasurer— 
H. Rosales, 

The members of the Federal Convention have now concluded 
their labours at Adelaide, the principal features being that it is 
not intended to consolidate the public debt, nor will the railways 
be placed under Federal control. To prevent preferential rates 
with the border traffic between each colony, it is intended to form 
an Interstate Railway Commission. 

The Victorian Railway Commissioner has published a return 
showing the branch lines in Victoria that do not pay for year end- 
ing 30th June, 1896. In the list furnished, containing fifty-eight 
lines of railway, thirty-nine do not pay working expenses, while 
the other nineteen pay working expenses, but do not yield suffi- 
cient revenue to pay interest. 

The aggregate capital of the lines above mentioned amounts to 
£8,700,000, with a mileage of 1479, and showing the following 
results :— 





of 1898, 





Cardiff: furnace, 14s, 6d, to 17s.; foundry, 17s. 6d. to 18s, 6d.; 





The Chinese Government is reported to have granted the supply 


Aggregate loss 
Revenue _ Working wee for year, inclu- 
& be aaa rae ding interest. 
£ £ £ 
58 lines .. 85,833 182,673 46,840 223,516 
19 lines .. 190,182 187,346 52,836 116,708 
‘otals-— 
Working cost .. £270,019 
Interest .. . 346,220 
616,289 
Revenue .. 276,015 
Total loss for the year .. 840,224 
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THE PATENT JOURNAL. 
Condensed jrom “ee eee Oficial Journal of 
a . 


Application for Letters Patent. 


*,* When inventions have been ‘‘ communicated” the 
*name and address of the communicating party are 
printed in italics. 


17th May, 1897. 


12,207. Avromatic Seat Dovcue, M. Kiistner and H. 
Ladebeck, London. 

12,508. TReaTMENT of Papzn, W. A. Hall, London. 

12,209. Minina Macuines G. F. Myers, London. 

12,210. ExectricaL Traction Apparatus, R. Demeuse, 
London. 

12,211. Evecrric Traction, F. F M. A. Nave, London. 

12,212 Traces, J. T. Chinhalls and J. Holman, 
London. 

12,218. Lrnorype Macurnes, The Linotype Company, 
Ltd., and C. Holliwell, London. 

12,214. Linotype Macutnegs, The Linotype Company, 
Ltd., and E. Girod, London. 

12,215. Arr Doors for Furnaces, R. Crane, London. 

12,216. Reverstnc Mrcnanism, C. Nelson and J. E. 
Janes, London. 

12,217. Borries, R 8. Dickerson, London. 

12,218 Pencrt SHarpeners, J. L. Love, London. 

12.219. Axurs. A. Govers and J. A. Swenson, London. 





12.220. Puzzir3, C. V. Emerson and J. A. Hilcken, 
London, 
18th May 1897. 
12,221. Fxeansrpte Puuvey, 8. Walker and J. Poole, 


Radcliffe, Lancashire. 

12,222. Suprortine Books, J. Tremearne, Birming- 
ham. 

12,228. THrovaH-port Key, A. Hill, Manchester. 

12,224. Preventinc Corrosion of Borers, D. N. 
Fleming, Dundee. 

12,225. Motor Cars, W. B. Thompson, Dundee. 

12,226. Snips, W. B. Thompson, Dundee. 

12,227. Sprrat Pipes for Gas Burners, E. H. Swain 
and G. Smith, Oxford. 

Sranp for CLeanino Cycves, J. H. Whitaker, 


De 
12,229. Boor Srrercuer, W. R. Fairey, Harrold, Bed- 
fordshire. 
12,280. INTERCOMMUNICATION BETWEEN PASSENGERS 
and Rartway Orriciats, W. E. Langdon, Derby. 
12,231. Cvc_e Brarinas, J. Crowther and T. Harger, 
Keighley. 

12,232. Sreerino Streamsuips, J. 8. Pool, H. Austin, 

G. H. Pool, and A. F. Williams, Jersey. 

12,238. Oi. Cans, J. W. Kaye, Bradford. 

12 234. Krre, W. C. Coghlan, Bradford. 

12,235. Revier of AstamaticaL Patients, T. W. Lench 
and E. H. Maule, Birmingham. 

12,236. Trres, A. C. Van Cortlandt, Glasgow. 

12 287. Exvecrric Rattway Siena, G. F. Gascoyne, 
Nottingham. 


12,238. Enaines for Carpinc Cotton, G. Roper, 
Oldham. 
12,239. ‘*Draw-orr"” Gear, P. Walker and A. M. 


Grant, London. 


12,240. TRon-mMouLD PREVENTER, M. J. Trimmer, 
Chester. 

12.241. Brick-makine, E. Waddington, Barrow-in- 
Furness. 

12,242. Frre-proor Construction, A. R. Fordyce, 
Manchester. 


12,243. Knitrinc Macuines, J. K. Ross, Glasgow. 

12,244, Inrtatine Cycie Tires, G. Roy, Manchester. 

12,245. Ironinc Bopy Linen, W. L. Bradford, Man- 
chester. 

12,246. Rims of Cycte Wueets, C. A. and W. Carr, 
Manchester. 

12,247. Suips’ Loos, G. Walker and A. H. Mitchell, 
London. 

12,248. Sewinc Macuines, W. H. Inslee.—( The Singer 
Manufacturing Company, United States) 

12,249. Sewinc Macuines, W. H. Inslee.—{7The Singer 
Manufacturing Company, United States.) 

12,250. FIRe-EXTINGUISHING Apparatus, C. E. Buell, 
Glasgow. 

12,251. E_ecrric Inpicators, F. Jones, London. 

12,252. Traction Locomotion, C. Evans, Nottingham. 

12.253. Sanitary Seat Cover, J. Wood, Barrow-in- 
Furness. 

12,254. Divine Dress, H. J. 8. Kelly, London. 

12,255. ConrTRoLtinc Movement of Doors, J. D. Post‘e, 


ndon. 
12,256. ‘‘Diprprnc Rops” 
ndon. 

oo Sprrit Torcu, E. Lee, London. 

12,258. Preumatic Grip, W. Wild, Nottingham. 

12/259 59. Hoiprne Postace Stamps, A. W. King, London. 

12, 260. ARMOURED VessELs, E. M. Johnson, London. 

12/261. ADVERTISING, J. R. Frenkel, London. 

12,262. DeracHaBLeE Fork Guarp, H. Goodman, jun., 
London. 

12,268. AckTYLENE Gas, A. Preston, London. 

12,264. Securnine Lapres’ Hats, A. W. Sizer, London. 

12,265. Gotr C.vuss, T. W. Ward, Sheffield. 

12,266. Cutoripe of ALumIniuM, The Campagnie 
Générale l'Alumine Société Anonyme, London. 

12 267. Dress Hoipers, G. J. Roberts and C. L. 
Holderness, London. 

12,268. Tuspes for Back-pressuRE VAatves, E. H. 
Stevens, Crayford, Kent. 

12 269. Prope.ite Suips, T. G. Bowick, London. 

12,270. Heatinc Apparatus, W. G. MaclIvy. London. 

12,271. Cyc.e-priving MecHanism, J. T. Pedersen, 


for Brewers, F. Hughes, 


mdon. 

12,272. Fastentnes for Wirnpow Casements, H. D. 
Hope, London. 

12,273. Supportmne Devices, J. C. Mewburn.—(W. H. 
Gelston, United States.) 

12 274. Hyprocen Peroxipg, 8. R. 8. Rideal and the 
Commercial Ozone Syndicate, Ltd.. London. 

12,275. ARTIFICIAL Fue Biocks, W. B. Hartridge, 
London. 

12,276. TreE-NnaIts for RAILWAY PERMANENT Way, J. 
Taylor, London. 

12,277. VeLocipeDE Cranks, E. Kohler and F. G. Bate, 
London. 

12,278. Steam Borers, J. F. de Navarro, London. 

12,279. Furnace Doors, G. R. Steward and The 
Smokeless Incandescent Furnace Syndicate, London. 

12,280. Brakes for VeLocipepgs, F. E. B. Beaumont, 
London. 

12,281. Removine Inxstatns, J. N. Lyle, London. 

12,282. Winpow S#ape Fixtures, E. F. Hartshorn, 


ndon. 

12,283, Stipe Vatves, H. H. Lake.—(The Ingersoll- 
Sergeant Drill Company, United States.) 

12,284, Borrie Stoppers, H. C. Little, London. 

12 285. Parquetry Fioors, J. W. and C. A. Heaton, 
8. ——, and A. C. 6 res, London. 

12,286. Grinprnc Orgs, J. K. Clark, London. 

12287. BRAKE HANpL ES, H. H. Lake.—(W. A. McGuire, 
United States.) 

12,288. Gyratinc Suarts for Rock Crusuers, C. A. 
Burns. London. 

12,289. Door Lock, W. H. Hoffmann, London. 

12, 290 PRINTING PLares, B. F. Curtis and F. Wesel, 
London. 

12,291. Buneos for Casks, G. Levi, London. 

12,292. Typewriters, O. Kirk, London. 

12) 293. Gas Burner, W. P. Thompson. —(D. Ferrari, 
Healy.) 

12,294, Winninc Coat MInrRALs, F. H. Heise, London. 

12,295. Cycre Cranks, J. B. Marshall, Manchester. 

12,296. Cycore Drive Carn, A. Appleby, Birmingham. 

12; 297. Inpicatinc the Dravuaut of VessEts, W. H. 
Parker, Liverpool. 

12,298. Watxine Sticks, 8. Bernstein. Birmingham. 

12,299, Cyore Brakes, R. Rausch, F. Kohn, and L. 
Blauhorn, Liverpool. 

12,800. Cyotz Brakes, A. J. T. Parker, Birmingham. 

12\801. Savery VaLyE for Tings, J. Sundin, Liverpool]. 





| 








12,302. CycLe-sTezRinc Mecnanism, A. G. Cooke, 
London 

12,308. Meravuic Pirg Joints, H. Spatz, London. 

12,304. SuPERFICIALLY-COLOURED Paper, C. H. Voigt, 
London, 

12,805. Inpoor Game, A. Barker, London. 

12,806. Game, A. Barker, London. 

12,807. Winpow-sasu Fastener, D. L. Evans and J. 
Jones, London, 

12,308. Winpow-sasH Fasreners, E. B. Nash, London. 

12,309. Trousers Stretcuer, W. Dutton, London. 

12,810. Winpow-sasH Fasteners, J. Alston, London. 

12 311. Winpow-sasH Fastener, C. V. Bass, London. 


12 312. Wrxpow-sasH Fastener, W. J. Garnham, 
London. 

12,318. Frat Hosrery Frames, F. M. Hilscher, 
London. 


12,314. Empossinc Macurnes, F. G. Sevette, London. 
12 315. Craaretres, C. C. Satterwhite, London. 


12 316. Marine Encing Governors, E. D. Bangs, 
London. 
12.317. Wie Arr Pump for Cycuists, G. M. Weiden- 


hammer, London. 

12 818. OrwamentaL Desions on Woop, C. Guattari, 
London. 

12 319. CLawprna Base for Cameras, A. I. Littlejohn 
and P. Still, London. 

12.320. Carryina Repatr Ovrtrit, G. Senior, jun., and 
T. D. Dundas, London. 

12,821. Box-makina Macuings, J. H. D. Rehberger, 
London. 

12,822. CycLe HANDLE-BAR Protector, P. G. Borrow- 
man, London 

12 323. Suirr Harness for Horses, F. Lee, London. 

12,324. DerLectinc Licut from Gas, F. J. Beaumont, 
London. 

12,325. Attoys, J. C. Bul', London. 

12,226. VeceTaBLe GuuE, 8. Herzberg, London. 

12 827. Srorace Batreries, G. Walter, London. 

12,328. Cyc_e-privinc Mecuanism, R. E. Phil ips.— 
(G. Beekman, United States.) 

12,329. Evectric Arc Lamps, 8. E. Fedden, J. W. 
Prior, and R. Middlemas, London. 

12,330. CLaw Bars, J. Lindgren, London. 

12,831. Force and Lirr Pempa, C. G. Hayes, London. 

12,832. Game Boarp, D. F. Heverly, London. 

12.333. ARTIFICIAL Lime3, W. Roberts and M. Bevan, 
London. 

12,834. Vatves for Srgam Ewnoines, D. W. Branch, 
L = 

12 . Guipes for Saw Frito, C. Reichert, London. 

Execrric Arc Licuts, D. A. Shesler. London. 

7. CLEANING STEAM Boicers, 8. B. Robeson and 
W. T. Bohne, London. 

12 838. Corsets, F. H. Miiller, Germany. 





19th May, 1897. 


12,839. INVINCIBLE 
London. 

12.340. Cycte Brake Appiiance, A. Culley, London. 

12,341. ANIMATED Screens, L. A. Marion, H. Guibout, 
G. and F. Bishop, and J. P. Kirk.—( Messrs. Levy 
et ses Fils, France.) 

12,342. Sray Fastrentnes for Borters, C. Dowsen, 
Jarrow-on-Tyne. 

12,348. CycLte TunuLAR Framework, J. E Thornton 
and J. P. Lea, Altrincham. 

12,344. PResERVATION of Hemp, J. R. A. and G. Davis, 
Aberystwith. 

12,345. Pipe Franoes, Sir W. Arrol and Co., Limited, 
and T. Arrol, jun., Glasgow 


Emprocation, T. Holloway, 


12.346. NEEDLE THREADERS, CF Darling and T. Clark, 
Glasgow. 
12,847. DeTeRmiInino PercentaGEs, R. Naish, Dublin. 


12,348. Hoxper for Lamps of CARRIAGES, Ww. ‘Bobbett, 
Bristol. 

12,349. Meta Bars, T. Gare and Berry, Ltd., Man- 
chester. 

12,350. Meta Tips, T. Gare and Berry, Ltd., Man- 
chester. 

12, 851. Curmyery Tops, B. Bridgewater, Hereford. 
2,352. Loom Suutties, H. W. Wilson, Manchester. 

3. SANITARY PROTECTING Covers, L. Conradi, jun., 
Manchester. 

12,354. TRaNspoRTATION of Cycies, W. 8. Mackie, 
London. 

12,855. Roratory Fiiter for Crper, H. A. Howman, 
Gloucester. 
12,356. A New 

London. 
12,357. Stoppers, C. Reynolds, Morice Town, Devon- 





BicycLte Sappie, C. Twietmeyer, 


port. 

12,353. Cycie Supports, A. Peddie, Sunderland. 

12,359. Groovine Woop. E. Pollard, and Messrs. 
Pollard and Medcalfe, Ltd., Bradford. 

12,360. Currers, T. and G. 8S. Holmes, and R. W. 
Stewart, Liverpool. 

12 361. Swrrcn Pornts, T. and G. 8. Holmes, and R. 
W. Stewart, Liverpool. 

12,362. A Game, E. Carey, London. 

12,368. Propuction of Desicns on Fasric, H. and J. 
Markus, Manchester. 

12,364. Drawine Liquips from Vessets, P. Baumert, 
Manchester. 

12,365. New Reoutator for Lap Macutnes, J. Kay, 
Wi 


igan. 

12,366. Foot Rests, J. S. Edge and J. Hall-Wright, 
Birmingham. 

12,367. BorLeR Furnace Grates, J. Neil, Kilmar- 
nock. 

12,868. Corxine of Borrtep Atz, &c., P. Holland, 


Derby. 
12,869. Tires, J. C. Meredith and F. R. Walton, Bir- 


mingham. 
12,870.. Bricycte Seat Cusnion, A. R. Doddrell, 
Glasgow. 
12,871. Atracninc Pyeumatic Tires, R. Edlino, 
Leicester. 


12,872. Toy, J. H. Hampsen, London. 
12,873. SELF-ACTING Mugs, J. Hetheringtonand Sons, 
Ltd., and J. Booth, Manchester. 


12,374. WASHING MAcHINES, H. B. Summerscales, 
Keighley. 

12, ar5° SiaNaLLinc Apparatus, T. N. Fletcher, Man- 
chester. 


12,376. Toy Ficurgs, E. A. Jeffreys, Folkestone. 

12,377. MARINE Prope._ers, J. Duncan, Glasgow. 

12,378. Drivine Apparatus for Cycues, E. B. Killen, 
Glasgow. 

12,879. PorTaBLe Cookine UTensi1, T. J. P. Kelly, 
Coventry. 

12,380. Burners, T. Fletcher, W. Russell, and Fletcher, 
Russell and Co., Ltd., Manchester. 

12,381. Brakes, J. Haynes, H. H. Hall, and T. Clarke, 
Liverpool. 

12, “rea ScaLP-wasHInG Coms, A. E. Smith, jun., Aber- 


dee 
12.383. Automatic Fuse Repuacer, F. J. Borland, 
Leeds, 
12,884. Gare Latcu or Fastener, F. W. Allen, Derby. 
12, — ConTROLLING FLow of Liquips, F. 8. Metcalfe, 
by. 
—_— ‘Cane, J. Stoddart and W. Shaw,’ Newcastle-on- 
e. 


‘yn 

12,887. Ammonta, A. J. Bambridge and G. Weddell, 
Newcastle-on-Tyne. 

12,388. Enarnes, N. Maievski, London. 

12 389. Frinces, E. J. Pass, Glasgow. 

12,390. Preumatic Tires, E. Latham, West Wratting, 
Cambridgeshire. 

12,391. Mutoscorgs, H. Casler, London. 

12,392. GLass-BLowInG Macuing, L. _ London. 

12,393. MetHop of Wraprine CicTH, W. Nicholson, 
London. 

12,394. CycLE Trres, G. D. Wansbrough and J. Pinch- 
beck, London. 

12,395. Wurets, A. E. E Cantley and E. Springborn, 
London. 

12,896. Cycte Crank Mecuanism, W. J. and E. Free- 
man, London. 

7 Se Soap, J. G. Annan gnd C. C. Calder, 

un 





i oe Preserve Boxes, A. T. Wedelin, London. 


12,399. Osrarmysinc Extracts from Myropno.ams, 8. 
Smithson, London. 


| 12,400. CycLes, H. A. Lamplugh, London. 


12.401. VAPORISING the Water in Sream, W. Fehr- 
mann, Glasgow. 

12,402. Lock, J. Badger, London. 

12,408. Sat "Spoons, J. Wainwright and J. Crowther, 
Manchester. 

12.404. Sap Loo Apparatus, W. D. Owen, London. 

12,405. CoLour - PRINTING Macuines, J. Meyrueis, 
London. 

12,406. Paper Screens, W. W. Colley and Colley’s 
Patents, Ltd., London. 

12,407. Smoke Consumers, H. Bransom, London. 

12,408. Crosinc Metat Capsutes, H. V. R. Read, 
London. 

12,409. CLoruine, W. R. Walker, London. 

12,410. AtracninG Tires to Cycies, J. W. Cohen, 
London. 

12 411. Cast Crciz Forks, &c., J. G. Accles and the 
Lu-mi-num Manufacturing Company, Ltd., London. 

12,412. Stop Cocks, H. J. Haddan.—(F. A. Kadcliffe, 
United States.) 

12,413 Macuiery for Operatinc LeaTHER, J. Hall, 


London. 

12,414. Brick Macntvery, G. Woolliscroft and H. 
Todd, London. 

12,415. Pump Cup, G. G. Howitt, London. 

12,416. Drivinc Cuains, J. W. Miligan and F. Old- 
field, Birmingham. 

12,417. Boor Lasts, F. J. Hallam and G. Amos, Bir- 
mingham. 

12,418. INDICATING the Arrival of Trains, E. M. 
Payn, London. 

12,419. Tin Openers, A. Pass, London. 

12,420. Brtyrarp Cues, A. Pass, London. 

12,421. Raprators, J. J. L. Courtot, London. 

12,422. Storrxa Ozone, A. Apps, London. 

12,423. ELecrric Bett Pusues, J. G. Dixon, London. 

12,424. Srop Vatve, W. P. Thompson.—(G. Kachren, 
Germany.) 

12,425. Brtt1arp CHALK Hoxver, W. Baker, London. 

12,426. Baas, J. E. Buckley, Liverpool. 

12,427. Savinc Lire from Drowsine, W. 
London. 

12.428, Brakes for Cycues and V £HICLES, J. 8. Camp- 
bell, London. 

12,429. Dust Cart, T. H. Gaskin, London. 

12,420 nai InpicatorR for CaRRiaGEs, D. Foster, 
Lond 

12 481. Coxpe 1Ts for Conveyina Sewaag, W. Gosling, 


Oliver, 


ni 

12,482. ; G. Rogers.—({J. Stephenson, Vic- 
toria. 

12,438. Joint for Looxine Gtassges, G. Rogers.—(J. 
Stephenson, Vietoria.) 

a Se for Roxiirna Stock, A. G. Spencer, 

mdon. 

12.435. ELectrric-conpuctinG Corps, M. K. Perci and 
F. Schacherer, London. 

12 436. PERMANENT Way and Venic.es, J. Szczepanik, 
London. 

12,487. Doe Mozzuss, J. Starkie, London. 

12,438. Liqguip Fuet Burners, La Société des Généra- 
teurs 4 Vaporisation Instantanée Syst®me L. Serpol- 
let and L. Serpollet, London. 

12,439. CanpLesticks, E. Watkins, London. 

12,440. INCANDESCENCE Boptes, E. Fessoirat, London. 

12,441. Storine Cycies in Venicies, W. Woodland, 
London. 


20th May, 1897. 


12,442. ALumintum, C. D. Jenkins, London. 

12,443. ELecrric AccuMULATORS, A. Werner and P. de 
Kilduchevsky, London. 

12,444. Castor, C. Gurney and A. Gillett, Banbury, 
oO 


xon. 
12,445. Frre-LicHTER, W. F. Horn and J. 8. Murphy, 
iverpool. 

12,446. SHow Cases, A. A. Chittenden, London. 

12,447. Venicies, P. R. J. Willis.—{(/J. A. Justice and 
P. Johnson, United States.) 

12,448. SHape, F. Warner, London. 

12,449. TREATING ALBUMINOUS MartTER, P. G. Sanford, 
London. 

12,450. BLEacHiIne Tanninco Liquips, P. G. Sanford, 
London. 

12,451. Comprnep Cap and SHUTTER for Cameras, J. J. 
Malone, Dublin. 

12,452. Foun Arr Mask, R. Dowling, Reading. 

12,453. Preumatic Tires, &c., F. W. Stroudley, Man- 
chester. 

12,454. PrepaymMent Meters, 8. Silberberg, Man- 
chester. 

12,455. Prepayment Devices for TeLeruonss, 8S. Sil- 

tbherg, Manchester. 

12,456. TorLeT Preparations, R T. Cardell, Bodmin. 

12,457. Strrrups, F. W. Mrose, Berlin. 

12,458. Drivine Gear for Cycies and TRro.teys, R. 
Wiilfing, Ber! 

12.459. PorTABLE Breyore Stranp, W. H. Walton, Hull. 

12,460. Race for the Loncrst Reicy, E. M. Turner, 
Bournemouth. 

12,461. Sarery Grinpine Rest, J. Bradbury, Man- 
chester. 

12,462. Puzzie, G. A. T. Middleton, London. 

12,468. Brakes for Cycies, J. T. Butterworth, Bir- 
mingham. 

12,466. Drivine Puteys, J. D. Asquith, Bradford. 

12,465. GOVERNING MARINE ENcINEs, W. Welbury, 


Lee 
12,466. Cycie Brakrs, H. H. Green and F. Harley, 
Wolverhampton. 
12,467. CycLe Gear Cases, A. J. H. Stokes, Wolver- 
ampton. 
12,468. ViEwInG PuotocraPHic Pictures, J. H. 
eeves, 1. 
— — Execrric Corts, J. H. Reeves, 


to! 
12,470. Rotary Enornes, R. Russell, Glasgow. 
12,471. Panic Boit for THeaTRE Doors, J. Bull, Bir- 
mingham. 
12,472. Opgntne and Suutrinc Doors, V. Mahler, 


Ow. 

pg ll ELECTRO-MAGNETIC Macuine, W. T. Pember, 
0 

12, sted _Dastoxs ogg Marxinc CHALK Parrerns, J. 


12 _~* — or —— Bricks, A., R., 8., and H. 
Wragg, Derby. 

12,476. CyoLe Stranp, C. McA. Butler, Derby. 

12,477. Raitway SIGNALLING Apparatus, W. F. Bal's 
and W. Lowes, South Shields. 

12,478. SasH-corD FasTenrnes, R. Chamberlain, Bir- 


mingb: 

12,479. A. Willis, 
Walsall. 

12,480. Bram Ropg Motions for Looms, H. Sutcliffe 


and R. Kellett, Bradford. 
12, we T igag Ear, D. Macdonald and W. T. Tassie, 


am. 
OpenInc SEALED ENVELOPES, 


19,482. — the Hyposu.tpnires from Puoro- 
GRAPHIC NEGATIVES, P. Mercier, London. 

12,488. Carpets, W. A. Shaw, Weybridge, Surrey. 

12,484. Toy, E. Gardner, Manchester. 

12, Ter The ‘‘CyrLex” FLEXIBLE Boor, W. H. Peach, 


Stafford. 
12,486. Pwzumatic Tires, W. Hodkinson and 8. Moor- 
house, Manchester. 
12,487. PNeumatic Tires, G. W. Lomas, Manchester. 
12,488. Dog Muzzuz, D. W. Orr and T. W. Hall, Man- 


chester. 
12,489. Cyc_z Brusu, G. H. McKay, G Ww. 
12,490. Cycte Brakes, A. Howarth, Manchester. 
12,491. Stoprine Drivine Betts, A. Wiot, Brussels. 
12,492. Wairewasuine, A. H. Hulden, London. 
12,493. Butrons, W. Kilsby and A. J. Driver, London. 
12,494. Oven Buttons, J., D., and E. Miller, Leicester. 
12,495. Trres for Venic.es, H. Elton and C. Macintosh 
and Co., Ltd., Mane! 
12,496. WELDLESS STEEL TUBES, R. Wootton and G, B, 
Martin, Birmingham, 


! 19,497. Grarptin Iron, C. Pitzold, Birmingham. 

12) 498. Cycte Hanpie Bars, H. Wh arton-Tiver, 
Bournemouth. 

12,499. Cycte Hanpie Bars, 8. W. Silver, London. 

12,500. Winpow Fastener, G. C. Janeway, London. 

12,501. CycLe Supports, E. R. Stanfield and T. De R. 
Harman, London. 

12,502. Steam Excuves, H. B. Ford, London. 

12,508. Sewine Pocket Fraps, J. W. Sunderland, 
London, 

12,504. Vent for Beer Barrets, R. Roderick, I. H. 
Jones, and A. 8. Pleace, London. 

12,505. Fotpine Hat Box, D. T. Martin and T. Smith, 
London. 

12,506. Cycies, 8. Frank, London. 

12,507. Locomtive WuHEELs, A. Howard, London 

12 508. Cyrcite CHAIN Guar, A. Town, R. C. "North- 
field, and F. C. Baker, London. 

12,509. Cycte Frames, F. Beauchamp and J. C. 
Colman, Lon“on. 

2 510. SEL¥-PROPELLED VeuIcies, J. R. Trigwell, 
London. 

12,511. Door Frames, W. Osment, London. 

12,512. Mowers, F. J. Bingham.—:@. C. Bingham, 
Roumania.) 

12,513. Sranp and Seat Comaprnep, E. Norris, London. 

12,514. Macuine Brarinos, P. J. Frith, Co'ogne 

12515. Coatinc Conrections, J. R. Stout and W. N. 
Hartshorn, London. 

12,516. Tooru-BrusH, E. Elwards.—(F. Langer, Ger- 
many ) 

12,517. Scrrentne Coat, E. Edwards.—(B B. von Stein- 
decker, Germany,) 

12,518. Markinc Cicars, N. Du Brul. London. 

12.519. CycLE-DRIVING Mucuanaan, H. and Ww. H. L. 
Hunt, Birmingbam. 

12,520. CycLe-pRivinc Mecuanism, H. and W. H. L. 
Hunt, Birmingham. 

12,521. Niout-Licats, J. Lewis, London. 

12,522. Scarrs, W. O Chisholm, Glasgow. 

12,523. Suirts, J. Reger, London. 

12,524. Car Fenpers, S. F. Moore London. 

12,525. Pumpinc Macuines, J. Gig'eux, London. 

12 526. Raitway Carriace Couptines, P. Jensen — 
(M. 0. and P. H. Petrich, Germany.) 

12.527. Srartinc MecHanism for SEwina MACcHINEs, 
R. Haddan.—(A. P. Dohis, .) 

12,528. a for Peramputators, A. G. Hubble, 





ni 

12,529. —_— Macurtnes, J. Y. Johnson.— 
(P. M. Sharples, United States.) 

12,530. Dywamo Evecrric Macnines, W. M. Mordey, 
London. 

12,581. Evectrric Switcues, G. W. Partridge, London. 

12,582. Tires, H. V. Weyde, London. 

12.533. PRopetiine Ventcies, H. Symes, London. 

12,534. Soprum Ontorate, A. R. Davis, London. 

12,535. Fencine Stanparps, A. L. Heighton, London. 

12 586. Paper-sLittinc Macuines, W. £. and J. Goss, 
London. 

12,537. Kitws, E. Thomas and A. C. W. Hobman, 

mdon. 

12,588 Traps for Catcuinec Antma.s, H. L Mainland, 
London. 

12,539. a Cottars, W. Hay and T. 8. McGhie, 
Live: a 

12,540. SHutries for Looms, W. Olive, Manchester. 

12,541. Taearment of TexriLe Piants, C. L. Bache- 
lerie, Liverpool. 

12,542. Sprine Cur, F. Hilton and J. E. Howarth, 
Manchester. 

12,543. Proputsion of Motor Cars, P. J. G. Rouquette, 
London. 

12,544. ELecrrotysis of ALKALINE Souutions, H. P. 
M. Brunel, London. 

12,545. Bakers’ Ovens, L. A. Mousseau, London. 

12,546. Marine Drosine Taste, J. H. Laskey, London. 

12,547. Sap-rrons and Ho.pers, De L. Rugg, London. 

12,548. Pencit SHarpeners, C. W. Hare, London. 

12,549. Piates for AccumuLatTors, W. Majert, London. 

12,550. Gearine for Venicies, A. R. Sennett, London. 

12,551. Crcte Locks, J. 8. and J. B. Dumbell, 


London. 
—. Bent Metat Sueers, A. and C. Milinaire, 
mndon. 
12,558. Motors, E. Rossel, London. 
12,554. POWER-TRANSMITTING MEcHANISM, L. Maugras, 
London. 
12,555. Bracket Supe for Lamps of Bicycies, A. W. 
Leigh, London. 
12,556. Automatic ApPaRaTus, R. Quatannens-Moens 
and E. Carreér-Dilger, London. 
12,557. TURNING Over Music Sueets, F. Cupr, London. 
12,558. Motor Cars, F. Henriod-Schweizer, London. 
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12,559. Gas Enornes, W. F. Taylor, Croydon. 

12,560. Spanner, H. Thomson, T. Stocker, 
Thomson, Buckden. 

12,561. VeLocrpepEs, W. Badcock, London. 

12,562. Borris Stoppers, D. Barnet, Forfar. 

12,568. Conveyors, J. Scaife and R. Wood, Keighley. 

12,564. PrRevenTING the Steamrinc of Winpows, T. W. 
Lench and E. H. Maule, Birmin, 

12,565. MALLEABLE METALLIC ARTICLES, J. Jenks, jun., 

A. E. Jenks, auaeee ae 

12,566. Suprortine Bicycuises, J. Strefford, Newtown, 

near Walsall. 


and J. 


12,567. MANUFACTURING Fiovur, W. Jago, Hove. 
12,568. Batt Bearincs, W. H. Woodcock, London. 
12,569. — Cueck, R. Broughton and A. Lang, 


12,570. Dastnenind Tizzs, &c., W. Maguire, Stoke-on- 
Trent. 


12,571. Pweumatic Botster for Cycte Sappies, W. 
Darvell, Millom. 

12,572. Piayinc Boarps for Cuess, J. A. Girling, 
Douglas. 

12,578. Martini Rirtes, D. V. Johnstone and L. B. 
Taylor, Birmingham. 

12,574. Manuracturrnc Batts, J. Mitcheil, Bir- 
mingham. 

12,575. Propuctinc ORNAMENTAL EFFECTS on MuSLINs, 

. Hirsch, Manchester. 

12,576. ApsusTinG the Tension of Drivine Cuarns, G. 
E. Evans, Coventry. 

12,577. Steam Enornes, D. Jones, Coventry. 

12,578. Fiour Sxoorts, L. Fryer, Burnley. 

12,579. ManTie Stanps, J. Williamson, Rochdale. 

12,580. Fotprne Stanps, F. J. Palmer, Sholing, near 
Southampton. 

12,581. CycLe Back-rorK Enns, F. W. Briggs, Bir- 


mingham. 

12,582. DeracHaBLe Brake Lever Cup, C. T. B. 
Sangster, Birmingham. 

12,583. Cuan CLEANER, T. Routledge, Manchester. 

12,584. Braxes for Bicycigs, W. H. and A. Kitchen, 
Live: 1. 

12,585. No application to this number. 

12,586. DistnrecTinc Pusiic Streets, J. Ward, Man- 
chester. 

12,587. GERMINATING Grarn, A. Gough, Saffron Walden. 

12,588. PorTaBLE Stipe Rest, T. Dowman, London. 

12,589. Circurt-cLosine Devicss, J. D. Holmes and W. 

. Heath, London. 

12,590. Skirt SuspenDER, G. Adams, London. 

12,591. Utiisation of Rervuse, T. F. Ennis and F. 8, 
Green, Birming! 

12,592. Wire Mozz.xs, G. Baker, Birmingham. 

12,593. NON-REFILLABLE Bortie, W. E Gall, W. E. 

, and G. W. Shailer, Birmingham. 

12,594. Fastener for Bacs, G. W. Shailer and M. 
Cohen, Birmingham. 

12,595. Automatic LeTrer-Box, F. Lord and F. 
Parratt, London. 

12,596. Topacco Pipes, F. W. Golby.—(S. Dumont, 
Belgium. ) 

12,597. Putveristne Mitts, C. Junge.—(The Morris 
Ball Pulveriser Company, United States.) 

12,598. ADJUSTABLE HaNDLE-BaRS for Cycies, G. W, 
Elliott. London. 

12,599. Brake for Venicies, W. Bell, London. 

12,600. Cycus Gzar Cases, J. C, Moore, Eastbourne. 
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12,601. Gengratine Motive Force for Enoines, H. 
Botten, London. 

12,602. Frames for Bicycues, H. “em, London. 

12,603. Gearine for TRansMiTTING Morion, E. Davies, 
Manchester. 

12,604. VeLocrpgepgs, E. Davies, Manchester. 

12,605. Cycxes, J, R. Park, London. 

12,606. Vatves for Pxxumatic Tires, J. T. Trench, 
London. 

12,607. Non-EXPLosIVE Sarety Fiuuine Can, H. Hirsch, 


mdon. 
12,608. Fotprive Music Sranps, F. C. Charles, Bir- 
mingham. 
12,609. Vevocrpepgs, L. Epstein, London. 
12,610. Means for Heatine MILK, A. J. E. Jakeman, 


London. 
12,611. Crores, H. H. Lake.—({Z. M. Foster, United 


States.) 
12,612. Bearinos, H. H. Lake.—{Z. M. Foster, United 
States.) 
12,613. Cyctes, H. H. Lake.—<L. 
States.) 
22,614. Caarcrinc RotataBLe Drums, 8. C. Fellner, 
naon. 
7. Bicycies, A. Benham and P. L. Renouf, 
ndon. 


M. Foster, United 


12,616. Cycie Frames, R. Felsche, London. 
12,617. INCANDESCENT ManTLEs, H. Wellsteia, Liver- 
ol. 
18. Cooxuse Stoves, A. M. Botelho, London. 
19. AcETYLENE Gas, C. Jousset aud H. N. Ward, 
London. 
12,620. Means of Daivixnc VeLocipepEs, A. Hiinsel, 


12,6 
12,6 


London. 
12,621. Cycre Sappies and Trees, W. S. Richmond, 

ndaon. 
12,622. Support fur Peant Pots, &c., W. Murray, 


ndon. 

12,623. Device for Cieantne G Loves, K. Tobias, 
ndon. 

12,624. Seats, F. Bell, London. 

12,625. SurneicaL OpgRaTin3 TaBie, R. W. Merrick, 


London. 

12,626. The Compostre Bsp, T. H. Stephenson, 
oronto. 

12,627. Stoppers for Jar Opgninos, R. D. Todd, 


ndon. 
12,628 Sash Reaisters or Cueck Tiiis, J. R. Ward, 
London. 
12,629. Untversat Jornts, L. 8. Gardner, London. 
12,630. Ovens, W. W. Harris, London. 
12,631, Tun Mera.uic Sueets, WH. Hyatt, London. 
12,632. Priytine, J. Crossley and Sons, Ltd, and U. 


Bairstow, London. 
12,633. Propetytina VessELs, R. C. Westphalen, 


ndon. 
12,634. Rartway CarRIacz Winpows, W. McLaren, 


mdon. 
12,685. VenTiLaTeD Boots and SHoss, J. E. Kennedy, 
ndon. 
12,636. Cycies, A. Panek, jun., London. 
12,637. Apparatus for LEVELLING Piatss, J. Donaldson, 
London. 
12,638. ImpLementT for Hormnc Dritis, H. Swift, 


ndon. 
12,639. Dynamos, La ‘Société Générale des Industries 
Economiques, London. 
12,640. Topes, La Société des Générateurs i Vaporisa- 
tion Instantanée Syst®?me L. and L. Serpollet, 


ndon. 

12,641. Tires for Cycte Wueers, H. W. Kirby, 
London. 

12,642. ELtectric ConTro..ers, E. C. Parham, London. 

12,643 E.ecrric RatLway Conpucrors, E. tachmann, 
London. 

12,644. IenrTiIne Devices, A. J. Boult.—(M. EB. Holland 
and BE. R. Gartner, Gerinany.) 

12,645. Boots, 8. Lennard, London. 

12,646. Piano Bripers, C. T. Craig, London. 


22nd May, 1897. 
12,647. Game of Taste Tennis, G. A. T. Middleton, 
London. 


“ee PORTABLE Cases for Cicars, J. W. Townsend, 
mdon. 
12,649. Baas, A. 8. Bowley, London. 

12,650. VeLocrpepes, 8S. J. Howells, London. 

12,651. Tires, H. Ellis, Liverpool. 

12,652. Sun Diat, J. R. B. Chinery and W. Ward, 


London. 
12,653. Vatve, J. Longton, Brinscall, near Chorley, 


ancs. 
12,654. Brarrnes, W. Howard, A. Tayler, and R. C. J. 
‘oaler, London. 

12,655. Securrnc Lapres’ Hats, L J. Halliwell, Man- 
chester. 

12,656. CHaracters for the Biinp, W. Littlewood, 
Manchester. 

12,657. Money Boxss, W. C. Parkinson, Birming- 


m. 
12,658. Rar Guarp for Cyrcies, W. J. Riley, Birming- 
hi 


am. 

12,659. Cycizs, J. J. Brock, Birmingham. 

12,660. Smoke-consUMING APPARATUS, V. von Pindter, 
Manchester. 

12,661. Notiryinc Noumeers, J. 8. Pool, H. Austin, G. 
H. Pool, and A. F. Williams, Jersey. 

12,662. Macuine Toots, E. G. Herbert, Manchester. 

12,663. Dryinc Yarns, W. H. Lawlor, H. Todd, and 
W. J. Rankin, Ballymena. 

12,664. Beartnes for VzLocipzpgs, J. E. Wishart, 
Keighley. 

12,665. Geweration of Ex.ecrricrry, H. Tee, Liver- 


poo! 

12,666. LrrHoGRaPHic Printinc Macuryes, A. Holmes, 
Bradford. 

12,667. EnveLore and Letrer Paper, E. E. Stenhouse, 

anchester. 

12,668. Mera J. Miles, 
London. 

12,669. Rinc SprnpiEs, A. Hitchon, Accrington. 

12,670. OnancE Parer, T. D. and J. H. Brearley, 
Haddersfield. 

12,671. Or Vatve for Expiosion Enaines, A. G. New, 
London. 

12,672. CrrcuLaR Kwitrinac Macuiyes, J. McGregor, 


Po.isHING ComPOUNDS, 


Glasgow. ° 
12,678. Learnine the Viourm, A. G. Marquis, Glasgow. 
12,674. Securtnc Door Kwogs, A. Cashin, Birming- 

hi 


am. 

12,675. GaLvanic Batrerigs, R. Krayn and C. Koenig, 
Manchester. 

12,676. Loapinc Wacons, G. Taylor, Penarth, near 


Cardiff. 
12,677. Hincrs for Doors, F. H. Collins, Birming- 
ham. 


12,678. Brakes, C. B. Lawson, Glasgow. 
12,679. Trees, C. P. Neville, London. 
12,680. VererInaRy SurRGIcAL INaTRUMENT, C. H. Huish, 
London. 
12,681. Fenpers, G. B. Hoak, London. 
ge Giass Grounps, J. T. Jones and H. Firmin, 
mdon. 
12,683. Fastentne Devices, W. H. Swingler and H. V. 
Hooydonck, London. 
12,684. Sxirts, W. H. Swingler and H. V. Hooydonck, 
London. 
12,685. Puecrrum Devices, A. J. Boult.—(A. Grunert, 
Germany.) 
12,686. Stopperine of Borries, E. 8, Strangewayes, 
London. bd 
12,687. Specracies, H. M. Clark, London. 
12,688. Szau Fastenines for Boxes, J. W. Howard, 
lasgow. 
12,689. Trres, W. Hockaday, London. 
12,690. Ovens, L. J. Quénot, London. 
12,691. GILDING ALUMINIUM, G. Weil, E. Quintaine, and 
C. Lepsch, Paris. 
12,692. Sreermsc Toy Boats, E. Y. Mackenzie, 
London. 
12,698. Puzzix, J. T. Smith, London. 
12,694, Germ Exrract, A. M. Parker, London, 





12,695. Sanp-Buast, J. E. Mathewson.—(B. C. Tilghman, 
jun., United States.) 

12,696. Ecc Hoxprrs, B. F. Nichols.—(@. M. Miles, 
Onited States.) 

12,697. Exastic Tires for WuHeris, J. H. Abell, 


mdon. 

12,698. Renperixe Casks Tiout, F. X. Servatius, 
Live: 1. 

12,699. MovaBLE Partitions for Stasies, J. W. John- 
sons, Manchester. 

12,700. INTEREST-CARRYING BEARER, A. F. Kalerij, 
Live 1. 

12,701. aenen, F. Render, Manchester. 

12,702. Frames, R. Griffiths and A. E. Palmer, 
Birmingham. 

12,708. PREVENTING INTERFERING with the Contents 
of Borries, J. Gray, Birmingham. 

12,704. LaBeLiine Macuines, J. L. Barkey and F. H. 
Ross, Birmingham. 

12.705. Gaucgs, C. Senior, London. 

12,706. Water-cLosets, J. Duckett and Son, Ltd., and 
J. Duckett, London. 

12,707. Umpretuias, J. C. Morgan, London. 

12,708. Stare Cieaners, O. Banistér, London. 

12,709. Om Extractors, I. 8. McDoughall and A. 
Coilier, London. 

12,710. Stoves, J. Burhardt, London. 

12,711. Reeisrerinc Fiuips, A. J. Boult.—(L. Leysen, 
Belgium ) 

12,712. Sotution of ALBuMmINous SussTancas, H. 
Bremer, London. 

12.718. Toy, A. H. Valda, London. 

12,714. IwsuLatinc Frame for Ecxctropgss, F. W. 
Schneider, London. 


12,715. Porcupine Comss or Rotiers, W. Branham, 
ondon. 
12,716. Macurves for Biuzrne CLorues, J. Heselwood, 
Lon 
12,717. Wrxpow-sasH Fastener, W. B. Morinan, 
London. 
12,718. Batt Cock, S. A. Parkes and O. H. Wagter, 
London. 


12,719. SasH Fasteners, E. Thomas, London. 

12,720. SasH Fasteners, 8. Francis, London, 

12,721. ReauLation of Arc Lamps, H. Leitner, 

ndon. 

12,722. SasH Fasteners, J. C. Cracker, London. 

12,728. Rewrevinc Gear for Wricasripgss, G. W. 
Gregory, London. 

12,724. Sasa Fasteners, G. Aitken, London. 

12,725. SasH Fastener, R. Price, London. 

12,726. TELEGRAPH Apparatus, P. Douglas and H. J. 
Beswick, Liverpool. 

12,727. Wepsines for Paper Macuines, J. Debouchaud, 


London. 
12,728. MANIPULATING ARTILLERY, D. Froissart, 
mdon. 
12,729. ABSTRACTING MoIsTURE from Wueat, R. Lund, 
mdon. 


12,780. Frintrnc Apparatus, A. T. Ashwell.—(The 


America Arithmometer Co. [Incorporated], United 

States.) 

12,781. PERSERVATION of MiLk, &c., R. G. Nash, 
mdon. 


12,732. Gates, M. Tappe, London. 
12,733. Boxes, H. Norman, London. 


12,734. Strip Bott Mecuanism, &c., H. Gardner, 
London. 
12,735. Bencw Cuarr, &c., J. and P. J. Reinold, 


Cologne. 

12,736. Rim, T. Shepherd, London. 

12,737. Drivixe or Pitch Cuarys, C. T. Austen, 
London. 

12,738. FLatT-BaR KniTTInc Macuines, C. H. Aldridge, 
London. 

12,739. Sares, E. M. Fox, London. 

12,740. Insotes, H. H. Lake.—{G. B. Milner and W. 
Gordon, United States.) 

12,741. Typewriters, W. P. Quentell, London. 

12,742. HanpDLE-Bars for Cycves, &c., E. J. Castle, 
London. 

12,743. Mixine Cement by Macurnery, G. B. Hall, 

ondon. 


24th May, 1897. 


12,744. SprinpLE for Woop-workKING Macuines, W. H. 
Chapman, London. 

12,745. Wrepow-sasH Fastener, W. H. M. Wilkins, 
Birmingham. 

12,746. SroppeRInG Borties, A. Wincer, Birmingham. 

12,747. Krrcnen Rances, T. Fletcher, W. Russell, and 
Fletcher, Russell, and Co , Ltd., Manchester. 

12,748. Macurne for DrtLuine FLances, W. H. Bailey, 
Manchester. 

12,749. Frnisuinc the Sips of Nors, W. H. Bailey, 
Manchester. 

12,750. Suretps for OrpNance, A. C. and T. R. Murray, 
London. 

12,751. Cycte Rotary WHEELS, G. Roper, Oldham. 

12,752. Furnaces for Burninc Rervusg, G. Watson, 


Leeds. 

12,753. Paptocks, F. W. Pinson, Wolverhampton. 

12,754. Foxisuine Parts of Drive-cuain Links, W. J. 
Fieldhouse and J. Hadley, Birmingham. 

12,755. Caszs for MusicaL [nstruments, G. Houghton, 
Birmingham. 

12,756. Gas Stoves, J. Langfield and G. H. Kenworthy, 
Manchester. 

12,757. Pwgumatic Trres, W. H. Look, Glasgow. 

12,758. Pipes for Etecrric Casies, J. J. Green and W. 
Oates, Halifax. 

12,759. TRANSFERRING MeTacHRomotyPes, W. Wachter, 
Manchester. 

12,760. MovaBLe CarriacE Seats, C. Remy, jun., Man- 
chester. 

12,761. VeRTIcaL RounpaBouts, W. Parker, Bury. 

12,762. WaiTewasH Brusues, G. W. Read, Birming- 


ham. 
12,763. Pencit Caszs, T. B. Sharp, Birmingham. 
12,764. WEARING APPAREL, R. Gunn, Glasgow. 

12,765. Batt Beartnos, A. T. Harris, Wembley. 
12,766. Looms for Weavina Wire Ciors, W. Begg, 


gow. 
12,767. CenTRIFUGAL Macuines, R. Williamson, 
Gi 


iw. 
12,768. Manuracture of Satt from Bring, E. Paul, 
Liverpool. 
12,769. Brakes and Tires, J. Coppard, London. 
12,770. FLUID-CIRCULATING APPARATUS, M. Wilms, 


Brussels. 
12,771. DouBLE-BARRELLED Gey, V. Ceruti, Brussels. 
12,772, Meratuic Suuttte for Looms, J. Conti, 
Brussels. 
12,778. Temporary Binper Covers, F. D. Hutchins, 


ndon. 
12,774. Exuisition of ADVERTISEMENTS, J. Shallcross, 
Sheffield. 
12,775. Hanpigs for Gory Ciuss, E. F. Staniland, 
Chingford. 


12,776. Hawptinc Taste Carvino Knives, E.* M. 
Dickinson, Sheffield. 
12,777. New Spray Brusu, L. and M. L. Jones, 


London. 
12,778. Macuine for Cuttina Poratrors, H. Dyson, 
mdon. 
12,779. MECHANICALLY CLosinc Bortries, L. Under- 


wood, London. 

12,780. Tube and Rirce Brusues, J. G. Bailey, Man- 
chester. 

12,781. Exornes, T. Birnbaum, London. 

12,782. Cycies, E. G. M. Donnithorne, Twickenham, 
Middlesex. 

12,788. Gearinc of Motor Cars, J. H. Blakesley, 


London. 
12,784. Lamp, T. 8. Hilland Peto and Radford, Ltd., 
Londo: 


mn. 
12,785. PHoroorapHine, C. A. Day.—(W. Latham, 
United States.) 
12,786. Batu - BEARING Supports for Cycizs, J. G. 
Buchler, London. 
12,787. Leap Junction, E, T. Hughes, Croydon, 
Surrey, 





12,788. Enoines, C. Harrison and J. H. Pearon, Peter- 


borough. 

12,789. Stups, B. 8. Spittle, London. 

12,790. Links, B. 8. Spittle, London. 

12,791. AtracHING ApDpREssES to Nore Paper, B. 8. 
Spittle, London. 


12,792. Measurnrnc of Gas Pressures, J. Polain, 
London. 
12,793. Tires, A. Walker, London. 


12,794. Cuarn for Cycies, V. I. Feeny.—(A. Girbes, 
France.) 

12,795. WHeets of Motor Cars, R. Stone, London. 

12,796. Exrractine GoLp from OREs, F, W. Dupré, 
London 

12,797. Avromatic Mittina Macuins, F. J. Measures, 


ndon. 
12,798. Piecrrums, A. J. Boult.—{J. A. Jonkhoff, Ger- 
many ) 


12,799. Vertincs, A. E. Farmer and W. E. Dowson, 
London. 
12,800. Apparatus for Rarway Switcues, 8. B. Cary, 
ndon. 
12,801. Exastic WHerex Tires, B. H. Chameroy, 
0 


on. 

12 802. Eoa-cask Fasteners, W. G. Davis, London. 

12,803. Hooks, V. C. Brown, London. 

12,804. Fastevers, W. 8. and D. R. Pettit, and E. D. 
Sutton, London. 

12,895. Wuegcs, T. Myers, London. 

12,806 Enaryes, P. E. Singer, London. 

12,807. Sewrne, E. F. Sargeant, London. 

12,808. Spinninc, A. T. Lawson and T. Craister, 
London, . 

12 809. Castes, M. J. P. O'Gorman. London. 

12,810. Froats E. Eiwards.—(F. Beil, Austria) 

12,811. Cicaretres, ET. Pollard and the Ludington 
Cigarette Machine Company, Ltd., London. 

12,812. Pressures, W. P. Thompson.—(A. J. V. Vries- 
land, Holland.) 

12,818. Gavags, J. E. Steiner, Liverpool. 

12,814. Carpinc Enotes, J. Williams 
Allsopp, Manchester. 

12,815. Meter, C. Pfeil, London. 

12,816. Umpretuas, T. Kélln, London. 

12,817. ALKALIgs, F. Blum, London. 

12,818. Borries, H. F. Corbin, I. D. and L. J. Achim, 


and P. H. 


ndon. 
12,819. Enoing, C. Guattari and V. C. Tournier, 


ndon. 

12,820. ELecrric CuRRENTS, A. Miiller and H. Tudor, 
London. 

12,821. BicycLe Support, H. W. Pommée, London. 

12,822. Srays, 8. B. Bamford, London. 

12,823. Frames, H. Lowy, London. 

12,824. Door Stops, G. Bortmann and R. Munkwitz, 


London. 
12,825. Sienaxs, B. J. B. Mills.—(A. E. Colgate, United 
States.) 
12,826. Necatives, R. 8. Clay, London. 
12,827. Batrerisgs, V. Jeanty, London. 
12,828. Governors, R. H. Fletcher, London, 
12,829. InpiIA-RUBBER, H. C. P. Graves, London, 
12,830. Brr Braces, 8S. MacClellan, London. 
12,831. Sapp.gEs, C. H. B. Nicholls, London, 
12,832. Leap, J. Golding, London. 
12,833. Sroxers, F. F. Muier and S. Kanitz, London. 
12,834. Rattways, A. J. Boult.—(A. Boehler, France.) 
12,835. Metau Toots, C. Heidecke, London. 
12,836. Exevation, C. L. Wells, France, 


25th May, 1897, 


12,837. Locks, E. C. E. Mills.—(@. J. A. Richardson, 
New Zealand.) 

12,838. SIGNALLING, J. Brithl, London. 

12 839. Treapves, H. and F. Nehmer, London. 

12,840. Cycies, A. 8. Bowley, London. 

12,841. Barometers, H. 8. 8. Watkin, Woolwich. 

12,842. Cray, J. and T. Anderson, Durham 

12,843. Automatic Rartway Sienar, T. W. Haswell, 
Hartlepool. 

12,844. Boxes, W. M. Richardson and J. J. Ware, Hor- 
wich, Lancs. 

12,845. Prpgs, H. Carnell, Nottingham. 

12,846. ConverTiInG Morton, N. Whitfield, Newcastle- 
on-Tyne. 

12,847. HanpLe-BaR for VeLocirepes, W. J. Steele, 
Newcastle-on Tyne. 

12,848. ASCERTAINING DravuGar of VessELs, H. Brewer, 


Cardiff. 

12,849. BicycLEe-suprporTING Stanp, W. T. Nicholls, 
Gloucester. 

12,850. DeTacHABLE Pyeumatic Tire, J. B. Anderson, 
Dublin. 


u ° 
12,851. Game, F. M. Taffs, London. 
12,852. Trres and Rims of Cycte Wueets, G. Roy, 
anchester. 
12,853. Macuine for Sowina Seeps, J. A. McKee, 
gow. 
— Manvracture of Lace, E. Doughty, Notting- 


12,855. Fexpinc Macuines, E. W. Fullerand H. Booth- 
royd, Huddersfield. 

12,856. eee Seep, F. W. Cross and H. F. Getz, 
Live 3 

12,857. RIBBON-RENOVATING ApPaRATus, W. H. Thomp- 
son, Live: 1. 

12,858. INCANDESCENT-LIGHT CHANDELIERS, R. Riley, 
Manchester. 

+ Tuse with Batt Bearinos, H. Heginbottam, 


Halifax. 

12,860. Links for Travetiine Bets, W. H. Barker, 
Stoke-on-' 

12,861. Brake Buiocks, W. Pearce, Birmingham. 

12,862. Hotpinc Sacks, T. D. and W. Bayliff and B. 
Draper, Liverpool. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Official Gazette. 


577,570. Packinc ror Pump Piunogrs, B. F. Willis- 
ton, Jackson, Mich.—Filed September 24th, 1896. 
Claim.—In a packing for plunger, or piston, the 
combination with the pump cylinder and bridge, 
dividing the same into two c bers, of the bushing 
E formed with recesses in opposite ends, a set of 
metallic packing rings in each recess, composed of two 
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or more inner rings and an outer ring inclosing the 
same, a gasket between the outer and inner rings, the 
packing glands in the recesses of the bushing securing 
the packing rings ind dentl ble, and the 








gs P p 
spaces I back of the said packing rings communica- 





ting through orifices a b and channels ¢ with the 
chambers on opposite sides. 


577,589. Vatve ror ExpLosive ENGINES, Ernest 1, 
Teubert, New Castle, Pa.—Filed March 16th, 1896, 
Claim.—(1) The combination with the exhaust valye 
of a gas or ag engine, of gear comprising a sliding 
block set the head of the valve, a pin set in the 
Fron, Aaasee 9) a bracket secured to the valve chest, a 
lever ged to the bracket and having its other end 
agp ead on the pin set in the sliding block, a bolt set 
nm the centre of the lever, a roller set on the bolt and 
secured thereon by a washer and a cross-pin, an 
oscillating cam, having a curved slot, composed of two 
segments of different diameters, connected by a short 
step, the roller engaging in the slot of the osci'lating 
cam, actuated by an excentric and a rod from the 


[577589] 














main shaft, and the lever, thus actuated by the 
oscillations of the cam, opening and closing the valve 
with a quick motion and holding it at the same time 
under control so as to prevent its hammering against 
the seat. (2) Ina valve gear, comprising an oscillating 
cam, adapted to be actuated from the main shaft of 
the engine, and having an appropriately-curved slot; 
a lifting lever, hinged to a bracket, a bolt, set in the 
centre of the lever, and secured in its place by a 
screw-nut, a rol er, set on the projecting end of the 
bolt and secured thereto by a pin and a washer, the 
combination with the valve of a vertically-adjustable 

e, screws sustaining the frame in position, a 
sliding block sliding therein, and adapted to be con- 
nected by a pin to the lifting lever. 


577,597. Pressvre-pies ror Corrucatina SHert 
Metal, C. J. Colling, Cincinnati, Ohio.—Filed May 
27th, 1896. 

Claim —In a press for corrugativg or crimping sheet 
metal, the combination of a rigid lower die having 
three or more formations thereon ; a pair of upper 
dies nted oni dent vertically-moving beams 




















or plungers and each adapted to co-act with a separate 
corrugation of the lower die to form complete or whole 
crimps or corrugations in the metal at each down- 
stroke thereof; and a suitably-formed, spring-con- 
trolled presser-bar engaging a longitudinal guide-way 
in the fore-die plunger-beam and supported on vertical 
bolts and bushings in the said fore plunger ; substan- 
tially as and for the purpose herein set forth. 


577,606. Propuction or Steam ror Use 1n Gas 
Propucers, L. Mond, Northwich, England.—Filed 
October 5th, 1895. 

Claim—(1) The process of producing steam in the 
manufacture of gas in gas producers, which consists 
in gasifying fuel by partial combustion with a mixture 
of hot air and steam, separating the ammonia, using 
the heat of the combustion to heat the said 
mixture of air and steam, utilising the gas by explo- 
sion or combustion for motive power and passing the 
hot exhaust gases alternately with water and the 
aforesaid mixture of hot air and steam through a 
































regenerator; whereby the mixture is sufficiently 
heated and loaded with moisture to serve the purpose 
of gasifying the fuel in gas producers under the most 
favourable ditions for obtaining ia asa by- 
product. (2) A chamber Joosely stacked with refrac- 
tory materials in combination with the exhaust pipe 
from a gas motor entering above, exit pipe for said 
gases escaping below, a water supply entering also 
above, an escape pipe for surplus water below, and 
escape for steam near the top, anda valve mechanism, 
whereby the water and the exhaust gases are (alter- 
nately with each other) through the chamber 
and cut-off and the steam escape is opened during the 
passage of the water and cut off therewith. 
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CONSTRUCTION WORK ON THE ASSAM-BENGAL 
RAILWAY. 


By Francis Ropert JOHNSON, M, Inst, C.E. 


Tas metre gauge railway commences at Chittagong, 
latitude 22 deg. 21 min. north, longitude 91 deg. 53 min. 
east, in the north-east corner of the Bay of Bengal, and 
is to terminate at Makum, in the district of Lakhimpur, 
Upper Assam. It was divided into three sections, each 
under & superintending engineer, the whole being con- 
trolled by an agent and chief engineer resident at Shillong, 
a hill station, and the seat of the Local Government of 
Assam, but not on the line of railway. 

The sections were as follows: — (1) Chittagong to 
Badarpur, 254 miles, with two branches, viz., Laksam to 
Chandpur, 31 miles, and Badarpur to Silchar, 17 miles ; 
total, 302 miles. (2) Badarpur to Lumdinj, through 
the North Cachar Hills— total, 111 miles; and (3) 
Lumdinj to Makum, 214 miles, with a branch to Janhati, 
113 miles; total, 827 miles, or a grand total of 740 miles 
under construction. 

The writer was executive engineer in charge at two 
different periods of the third and fourth and seventh 
divisions on section 1, the two former, in the district of 
Tippera, East Bengal, including the Chandpur branch, 
after they were partially opened for traffic, and nearly 
completed, and the latter during construction in the 
district of Cachar, Assam, including the branch to Silchar, 
which place is the last British civil and military station 
to the east on the borders of the Manipur State and the 
Lushai country. Each of these divisions was about 
forty-two miles in length, the last—No. 7—being the 
heaviest both as regards earthwork and bridgework on 
the first section. 

The following remarks refer entirely to the first section, 
and in particular to the divisions in charge of the writer. 
The work was of an interesting nature throughout, the 
difficulties of construction being very great owing to 
climate, bad foundations, absence of stone or lime, few 
roads, no means of transport—except by boat in the 
rains—and last, but by no means least, the difficulty in 
importing suitable labour, and when it had been obtained, 
in keeping it in such an unhealthy part of the country. 
In the district of Cachar, under the North Cachar Hills, 
it rains more or less continuously for nine months in the 
year, beginning in February pee ending in October, the 
heat during May and June being very great, with exces- 
sive humidity, and every year somehow or other is a 
record one in either rainfall, heat, or cyclones. 

The rainfall at Badarpur, the head-quarters of the 
seventh division, varies from 160in. to 180in., and there 
is no doubt it has been increasing with the clearance of 
the forest land lower down in the Sylhet district for tea 
and rice cultivation, the consequence being that the 
monsoon winds from the Bay of Bengal carry more of 
their moisture further inland until arrested by the barrier 
of the Cachar Hills, just north of Badarpur, between 
Lower and Upper Assam. Violent wind storms, reaching 
the force of cyclones, are prevalent in February and 
March, and severe hailstorms in March and April at the 
commencement of the south-west monsoon. 

The writer had a full experience of both these visita- 
tions. A cyclone swept over Badarpur on the evening of 
the 2nd of February, 1894. There was no previous 
warning as far as appearances went, and the first intima- 
tion was the noise amongst the palm trees on the banks 
of the Barak River, a short distance away, the whole 
place next morning presenting the appearance of having 
been bombarded, owing to the large number of houses 
levelled with the ground or otherwise damaged. The 
hailstones frequently kill jackals, goats, and other live 
stock, and a fair average one measured by the writer was 
quite 2in. across and weighed 2 ounces; and on this 
occasion—in Tippera, East Bengal—the stones were 
covered with sharp projecting knobs all over, making 
them very formidable weapons. 

Eastern Bengal, Sylhet, and Cachar, generally speak- 
ing, consists of a low alluvial plain, annually flooded 
more or less by the rivers. Houses and villages are 
generally erected on raised artificial mounds, the neces- 
sary earth being obtained by excavating tanks, which are 
afterwards used for storing the water supply, for it is a 
peculiarity of the country that, notwithstanding the 
excessive rainfall—80in. to 180in.—wells are generally of 
little use, the silty formation being usually of a very 
compact nature, not allowing water to percolate through 
it. In East Bengal there is alow range called the Tippera 
Hills, and in Sylhet, and even more in Cachar, there are 
many isolated hills of laterite and boulders, locally called 
“ Tilas,” whilst in the neighbourhood of Badarpur and 
Silchar spurs come down from the North Cachar, Manipur, 
and Lushai Hills; but with these exceptions the general 
level of the country is from 20ft. in East Bengal to 50ft. in 
Cachar above mean sea level, whilst: the distance as the 
crow flies from Chittagong, on the Bay of Bengal, to 
Silchar, in the district of Cachar, Assam, is about 200 
miles, as against 300 miles by the railway and about 
500 miles by the rivers, which wind about in the fiat 
alluvial plain, and are continually changing their course. 

This article is intended principally to be descriptive of 
the bridge-work, but the other points of construction 
will be touched on so far as they are likely to be of any 
interest. The Roman figures and headings attached to 
the various paragraphs which follow are those used in 
India to represent the various main heads in the estimates 
and accounts. 

(I.) Preliminary.—As is usual in India, the 100ft. chain 
was used for setting out, and the curves were expressed 
according to degree of angle of curvature, the maximum 
allowed in ordinary country for the metre gauge being 
5 deg. radius—1146ft.—and in difficult country 10 deg. 
radius—578ft.—the former being applicable to section 1. 
Some of the heaviest portions of the seventh division had 
to be re-aligned and set out after the writer took charge ; 


to obtain a foothold, and where there was to be a deep 
and expensive cutting, it was necessary to take cross 
sections every 25ft., and this was done by the tangential 
system advocated by Mr. Airy, M. Inst. C.E. Two lines 
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parallel to the centre line were set out—Fig. 1, the north 
one 207ft. and the south one 140ft. away from it. A 
section with the spirit level, was taken along these lines 
on pegs 25ft. Nai and from these pegs cross sections 
were taken in the same way from the north line to the 
foot of the cliff, and from yo south line to the top edge, 
marks being left both above and below, between which 
the remainder of each cross section was completed by 
the tangential system with the theodolite—Figs, 2 and 3 
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—the figures obtained for the centre line being after- 
wards used to plot the detailed longitudinal section, 
which had not been taken previously owing to the im- 
possibility of using a level—Fig. 4. The levels on the 
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side lines were, of course, a complete check on the work, 
and the intermediate portion tied in with considerable 
accuracy, both horizontally and vertically. 

(II ) Land.—Owing to railways in India being almost 
invariably embanked above the plain and made from side 
cutting, and cuttings when they do occur being mostly 
thrown to spoil, it follows that a considerable strip of 
land is required, varying in the case of the metre gauge 
lines from 160 to 420 or more feet—part permanent, part 
temporary—depending on the depth of bank or cutting—- 
Fig. 5. Sufficient permanent land is in all cases taken 
up to admit of the om being doubled at any future time 
if required. The temporary land is’ used for the borrow 
pits. 
(III.) Formation.—The embankments were made 16ft. 
wide on the top, ahd the earth thrown up, so that after 
subsidence the side slopes would be 2to1. The allow- 
ance for subsidence was 2in. per foot, which was found 
insufficient in a country with such a heavy rainfall on a 





and at one place, where the centre line passed along the 
face of a cliff, where ropes were required to enable men 


the head, and, of course, thrown down lightly and in very 
small quantities, as compared with tipping wagons. It is 
also very difficult to get the coolies to break the clods 
properly. Profiles of string and bamboo were erected 
every 100ft., these do not stand very well, and are often 
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interfered with purposely by the coolies. The toe of the 
slopes of the banks and the top of the slopes of the 
borrow pits are demarcated by continuous lockspits cut 
in the ground before work is commenced. The borrow 
pits were made 160ft. long, with 40ft. cesses between 
them, to prevent their being turned into watercourses 
parallel to the railway, and generally sufficient width of 
land is taken up to allow of the depth not exceeding 3ft. 
or 4ft., but occasionally they are made 6ft. deep. It is 
usual in India to form a rough service road along the 
double line side where there is the greatest space between 
the bank and the borrow pits—Fig. 5. The earthwork 
would cost from Rs.7 to Rs.9 per 1000 cubic feet—the 
unit in India—including all contingencies and some 
maintenance. The actual rates paid to petty contractors 
varied from Rs. 4 to Rs. 6 for the first 6ft. in height, and 
increased by 8 annas for each additional 3ft. layer. The 
actual cost of the earthwork per mile on several divisions 
varied from Rs. 14,000—£816—to Rs. 38,000—£2216— 
per mile. 

(IV.) Bridge work.—(1) Large bridges, 7th division.— 
Cachar district.—Most of the rivers are insignificant in 
the dry season, varying from 20ft. to 40ft. wide, and 2ft. 
to 4ft. deep, whilst in the monsoon they rise considerably, 
being 200ft. to 400ft. wide, and 20ft. to 50ft. in depth. 
The maximum surface velocity in the flood season does 
not exceed four to six miles an hour, generally nearer the 
lower than the higher figure, but greater, however, than 
in Eastern Bengal, as the rivers rise a short distance 
away in the Lushai Hills, and flowing from south to 
north, fall into the Barak River—a tributary of the 
Surma—a little below the railway, which, as far as the 
7th division is concerned, runs from west to east in the 
valley of the Barak, and often very close to that river. 
The beds are generally of a bluish-coloured compact silt, 
but in some cases sand was met with, and other inter- 
mediate classes. Borings were taken with Isler’s 
(Ipswich) improved boring tools, as a rule from 7Oft. to 
100ft. in depth, without, however, finding any harder 
material for the foundations of the bridges. There was 
ne building stone available throughout the first section, 
and it was necessary for the engineers to manufacture their 
own bricks, burn their own lime, and grind their own ‘‘ Soor- 
kee.” For brick burning ordinary clamps were sometimes 
used, but the bulk of the supply was burnt in Bull’s patent 
single-chimney kilns, with auxiliary furnaces, side open- 
ings, and improved bottom draught, requiring generally 
350 to 400 maunds of coal (12°89 to 14°73 tons) per lakh 
of bricks (100,000), but as a rule in East Bengal and 
Assam at least 500 maunds (18°41 tons). In this system 
the kilns are generally circular, 40ft. to 60ft. inner radius, 
and about 19ft. wide, and 5ft. or so in depth, about half 
being excavated out of the solid ground; but in such a 
wet country it was found advisable to raise them as much 
as possible to avoid the damp earth, which otherwise 
spoilt the outturn. The clay was pugged in iron mills 
worked by bullocks, and wrought iron moulds were used 
for the bricks, the size on the 7th division being 10zin. 
by 5;in. by 34in. The expected size of the bricks was 9}in. 
by 43in. by 23in., but they mostly turned out rather too 
narrow. The clay shrank considerably and was very vari- 
able. There were only three months in the year at all suit- 
able for brick-burning in Cachar, and even these were not 
very satisfactory, the kilas being damp at the beginning 
of the season, and storms and floods prevalent towards 
the end, making the whole operation a very hazardous 
one for those petty contractors who took up this work, 
which, in many cases, had eventually to be taken over 
and carried on by the executive engineer. The outturn 
of the kilns was sorted into first, second, and third-class, 
peela and clinker bricks, defined as follows: First-class, 
well shaped and well burnt; second-class, not so well 
shaped but well buint; third-class, rather under burnt, 
suitable for grinding into soorkee. Peela bricks are very 
much under burnt, and practically useless except for tem- 
porary buildings ; whilst the clinker bricks and all well 
burnt bats were broken up and used for concrete. The 
limestone was burnt in small native kilns made on the 
banks of the rivers, the fuel being generally coarse grass 
and jungle wood, and sometimes coal, about 38 maunds 
of the latter (1°21 tons) being required per 100 cubic feet 
of limestone measured in the stack—that is, about one- 
third to one-fourth of coal by weight. 

Soorkee was sometimes nianufactured by hand, but 
usually in mills, which was more satisfactory. Generally 
speaking, the only materials to be obtained locally were 
earth, water, bamboos, and jungle wood, the first only 
being available when not covered by the second, and the 

other three plentiful at all times. Practically, every- 

thing else had to be imported from Calcutta or elsewhere 
vid the Meghna and Barak Rivers. Coal was brought 
both from Lower Bengal and Upper Assam and lime- 

stone from Chattak in the Sylhet district. Large boats 

could only be got up during the flood season, they sailed 

part of the way until the river became too narrow and 

the current too strong, and were then towed the remainder 

by thecrew. Tug boats with a loaded “ flat” lashed on 

either side also steam up the Barak as far Silchar when 

the floods are at their highest, and in one case a flat 

holding 1000 tons of rails was brought up to Badarpur. 

Stern-wheel steamers drawing from 12in. to 18in. of 





silty clay deposited by baskets. These are carried on 


water run as far as Badarpur and Silchar at uncertain 
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intervals in the dry or working season connecting with 
the large steamers, flats, and sailing boats lower down, 
but they do not carry packages exceeding 10 cwt., and 
cannot & relied on, as they often stick, and what with 
this difficulty, and the number of transhipments and con- 
sequent delays, packages often take a month or two to 
come from Calcutta, so that unless good arrangements 
are made for all likely requirements to be delivered 
during the height of the flood season—five months—any 
particular work may easily come to a standstill for some 
very trifling want. 
The following are the estimated rates for work :— 


Description. Unit. Rs. As. £ 8. de 
Dry excavation in foundations...per1000c.f. 10 0 O11 8 
Wet do, do, 30 0 115 0 
Well oning do. 150 0 815 0 
Mortar for dry work .. perrl00cf. 53 0 3 110 
Do. wet work do. 62 0 312 4 
Portland cement mortar, 4 tol do. 9 0 512 0 
Lime concrete, one-fourth mortar do, 37 0 23 2 
Portland cement concrete, 8tol do, 70 0 41 8 
Brickwork in lime do. 50 0 218 4 
Do. cement, 4 to 1 do. 60 0 310 0 
Stone bed and blocks fixed, per cubic foot 40 04 8 
Teak bridge timbers, fixed do, 44 0 4114 
Erection of 40ft. girders per ton 30 0 115 0 
Painting do. sho ai 30 0 3 6 
Carriage of materials, Calcutta 
0. 17 0 #01910 
Loading and ding charges do. 5 0 0 510 





The rate for painting is much too low, and the rate for 
well sinking was insufficient in most cases. With regard 
to the stone bed blocks, Portland cement and coarse sand 
1 to 1 deposited in situ at an estimated cost of Rs. 2°8 
(2s. 11d.) per cubic foot would probably have been equally 
satisfactory. The following were the various designs 
and estimates sent up by the writer for the Dallessur 
River Bridge, which being close to the headquarters at 
Badarpur, was picked out for consideration with a view 
to determine what would be the most satisfactory design 
for the whole division. 

No. 1.—Five spans of 60ft. through girders, and ore 
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span of 40ft. deck girders, with three brick wells of 10ft. 
diameter under each of the two piers near the dry season 
channel—six wells only. Total Rs. 97,151 (£5667)—see 
Figs. 6, 7 and 8. 
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No. 2.-Same as No. 1 in every way except that four 
brick wells of 16ft. diameter, two for each pier, near the 
dry season channel, were substituted for the six wells 
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of 10ft. diameter—four wells only. Total Rs. 102,716 
(£5992). 

No. 3.—Nine spans of 40ft. deck girders, with two 
brick wells of 10ft. diameter under each of the two piers, 
near the dry season channel, the piers being of the same 
pattern as No. 1, but a foot narrower in width on the top 
—four wells only. Total Rs. 62,535 (£3648). 

No. 4.—Nine spans of 40ft. deck girders, with two 








brick wells of 10ft., 12ft., or 14ft. diameter under each 
pier, depending on the height, all piers being battered 
from top to bottom—twenty wells. Total Rs. 120,195 
(£7011). 

No. 5.—Nine spans 40ft. deck girders, with one brick 
well of 12ft. or 14ft. diameter under each pier, depending 
on the height, all piers being battered from top to bottom 
exactly the same as No. 4, the only difference being in 
the foundations, which made corbelling to the extent of 
about 8ft. on either side to support the cutwaters—ten 
wells. Total Rs. 88,172 (£5143)—see Figs. 9, 10, and 11, 


(To be continued.) 








WINDING WATER. 





Occasions frequently arise in sinking operations when it is 
necessary to deal promptly with an abundant but temporary 
influx of water. In such cases it is rarely expedient either 
to brook the delay or incur the expenditure incident to the 
erection of extensive pumping appliances. It is in such 
instances that the efficient winding of water is appropriately 
resorted to, and there are many means of doing this. A 
device of this description, possessing particular advantages, 
has been recently described before the Federated Institution 
of Mining Engineers by Mr. W. Galloway, and had been 
introduced and employed by him at Llanbradach Colliery in 
South Wales. The occasion that called for its introduction 
was briefly as follows:—In the course of sinking a pit the 
water was amply dealt with by means of a pump underground, 
and by walling back until a depth of 480ft. was reached, 
when an open fissure was encountered, which produced 
water in such abundance that the pump had to be a 
mented by the water barrel, and as the fissure followed the 
shaft almost vertically downwards and widened out some- 
what on descending, the stream that poured out continually 
increased, and the pump and barrel were taxed to their 
utmost. At this juncture the pump was stopped for some 
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small repairs without taking the precaution of plugging the 
bore hole, with the result that the water got the mastery of 
the situation, the pump was submerged and all attempts 
to cope with the water with the existing appliances were 
relinquished. In the meantime the permanent head gear 
was put in, so as to furnish more effective winding power. 
The requirements were that the water tanks should 
have a capacity of 1000 gallons, should fill and empty without 
having any tendency to push the guide ropes out of 
their normal position, should fill and empty in the 
shortest possible time, should empty automatically, 
should deliver water as nearly horizontally as possible, 
and with sufficient velocity to clear the opening through 
which the tank was drawn on reaching the surface; 
all of which requirements have been satisfactorily satis- 
fied by the arrangement illustrated below. It consis‘ed 
of water tanks suspended from the winding rope, with the 
interposition of safety hooks, and running in rope guides 
fixed in glands on a platform of the head gear and weighted 
below; they filled by submerging below the water, and emptied 
by means of valves and equal-sized ports on each side so as to 
avoid the displacement of the guides referred to already, 
whilst the necessary velocity was obtained by causing the 
water to run down inclines to the ports, this doubly inclined 
bottom being below the flat bottom in which the valves were: 
placed. The valves, of which there were two in each tank, were 
connected by means of a rod with a lever at the top, and were 










operated automatically by the depression of the other arm of 

e lever, which encountered a baulk of wood, placed there 
for the purpose, when the tanks reached the surface. 

Fig. 4 shows a side elevation of the head gear and one tank 
discharging ; d d are the glands holding the guide ropes; 
b b the baulks of timber hinged at their ends c c, and weighted 
by weights ee heavy enough to open the valves, when the 
tank was raised to the proper height above the shoots ff, 
which carried away the water to arched drains under the 
surface level. 

Figs. 1, 2, 3, give views of the tank and various details, The 
tanks with all their mountings weighed about 3 tons each, 
and carried about 44 tons of water. In Figs. 2 and 3, aa are 
the guide shoes; b the bottom on which the valves rest; 
c the lower bottom sloping towards the outlet from a central 


















































> ; d d openings in the upper bottom ; ¢ e outlet openings, 
each furnished with a mouthpiece; ff the valves; gg the 
levers for automatically opening the valves; / h fulcrums of 
levers; k k blocks of wood on which the levers come to rest 
when the valves are opened ; / / rods connecting the levers to 
the valves; mm and m7 angle iron stays. The valves consist 
of an upper and lower iron plate, with a sheet of india-rubber 
between them. 

The minimum quantity of water raised by these appliances 
‘when in active winding was 70,000 gallons per hour, and the 
maximum 110,000 gallons an hour. Making allowance for 
contingencies, and 85 per hour as an average for 
twenty-four hours, the quantity and cost per ton would be 
somewhat as follows when the depth of the water from the 
surface was 600ft.:—Quantity of water raised in twenty-four 
hours 2,040,000 gallons = 9107 tons; horse-power, 257 ; coal 
consumed at 10 1b. per horse-power per hour, 27 tons 10 cwt.; 
duty of 1 cwt. (112 1b.) of coal, 22,254,196 foot-pounds., 


Oost per 9000 Tons of Water raised 600/t. 


£s. d. 

Three enginemen at 5s. 6d. . 016 6 
Two banksmen at 4s. 2d... .. ee sy 
One engine-cleaner at 3s. 6d. .. a es, 
274 tons of coal* at 6s. 6d. - 818 4 
GE OE IS 53. no aos. cee «ta 8 
Ropes at 0°05d. per ton raised ée » rv ¢ 
Total £18 4 2 


Or 0 847d. per ton. 
* Including cost of stoking and boiler management. 


These numbers are only given as an approximation to 
serve as a basis for comparison with other systems of raising 
water. 

It will be remarked that the duty does not much exceed 
one-third that of a fair Cornish pumping engine, nor one-fifth 
that of a very high-class pumping engine of the most ap- 
ag type, therefore this method of raising water should not 

adopted as a permanency ; but as a temporary arrangement 
it has much to recommend it, it is easily put in position for 
work and easily removed, leaving the surface unencumbered ; 
and whereas a Cornish engine of the desired capacity would 
cost £5000 to £6000, the two tanks and their accessories cost 
only £140. Moreover, the arrangement can easily be adapted 
to other conditions ; one other was illustrated in the original 


paper. 








For the:following account of the official trial of the 
W. T. Carter torpedo we are indebted to the Naval and Military 
Record :—Under the supervision of Lieut. Tickell, superintenden 
of the Victorian patos i dep6t, by direction of the Minister of 
Defence, the W. T. Carter electrical controllable torpedo was given 
an official trial in the Alfred Graving Dock, Williamstown, Vic- 
toria. Upon Lieut. Tickell’s report the Minister will decide 
whether to order the construction of a full-sized weapon. The 
torpedo was laid alongside a discharging plane on a pontoon in 
the dock, and on being launched its capabilities in steering and 
perfect control from the key-board were shown, It first ran along 
the western side of the dock, then suddenly described a circle, 
dived and rose again, darted off in a direct line, only to swing 
around and describe a figure of eight. At this instant Lieut. 
Tickell desired that it should chase a punt swinging in the dock, 
upon which the torpedo made a half-circle, darted forward and 
struck the object in the stern. Other tests in steering were next 
ordered, in executing which the torpedo displayed the perfect 
control the inventor over-all its movements while his hands 
were on the keyboard, all orders reaching him through an assistant, 
who occupied a ition relative to that of a commander in the 
conning tower of a warship. The inventor claims that his torpedo 





can execute every movement of a fish in the water. 
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HYDRAULIC AIR-COMPRESSING PLANT. 





In a recent number of THE ENGINEER, an American corres- 
pondent described an air-compressing plant in which 
the compression was effected by the flow of water down a 
vertical flume or pipe, the entrained air being collected in a 
receiver. The principle is that of the old trompe used for 
blowing Cata'’an forges. We give below the following descrip- 
tion from @ paper read by the inventor, Mr. C. H. Taylor, at 
a meeting of the Mining Engineers in Montreal :— 

In 1896 the Taylor 
Hydraulic Air - Com- 


encircle the cylindrical part of the casting above and below, 
which served to hold vertically in place thirty 4ft. lengths of 
2in. wrought iron pipe equally distributed around the cylin- 
drical casting. The lower ends of these pipes are flatly 
welded together. Near the lower extremity of each pipe, five 
rows of holes are bored to receive thirty-three gin. pipes, all 
within 15in. of the closed end. In each of these holes a pipe 
Gin. long is screwed and bent so that they are all directed 
towards the centre of the compressing pipe. These pipes 
serve to admit the air and direct it into the water. The 
combined head piece and telescoping pipe are supported by a 
24in. square threaded screw, which passes through a timber 








pressing Company erect- 
ed a compressing plant 
of 150-horse power, as a 
test, for the Dominion 
Cotton Mills Company, 
at Magog. The con- 
struction of the plant 
consists in sinkirg a 
shaft to the necessary 
depth, and erecting the 
separating tank, com- 
pressing pipe head- 
piece with air inlets, 
and penstock, The 
shaft of the Magog 
plant has been sunk to 
a depth of 128ft. The 
dimensions inside the 
timbering and rock are 
6ft. by 10ft. from the 
top of the shaft to with- 
in 16ft. of the bottom, 
where it is enlarged to 
20ft. in diameter. The 
timber used in the shaft 
is Sin, by 8in. hemlock, 
the sets being placed 
4ft. apart, centre to 
centre. The timbering 
extends from a point 
3ft. below low - water 
level in the tail racs 
down a depth of 72ft., 
of which the last 20ft. is 
in the rock, All the 
timber above the rock 
is backed with 2in. 
hemlock. As each set 
was put in, each plank 
was wedged separately, 
and the space filled up 
solidly with fine gravel. 
After timbering was 
completed, a lining of 
2in. hemlock plank was 
put in. The space 
between this lining 
and the rock was filled with concrete, thus forming a 
solid base upon which the upper timbers were supported. 
This careful timbering was necessary because of the 
nature of the ground, which is composed of layers of running 
sand, The rock below the timbering consists of a very firm 
slate. A mud seam, lin. thick, cuts the shaft at the bottom 
of the timbering, separating the solid rock from rock of a 
loose nature above. On three sides of the mouth of the shaft 
a stone wall has been 
laid in Portland ‘ : 
cement. This wall as 
is 3ft. thick at its 
base, and batters up- 
wards to 2ft. at the — = COMPARATIVE | CAUUE 
top. Its height is , X : a Se. ee 
14ft. It has for its p's 
foundation two lay- /. aes raeo0 | 
ers of 10in. by 12in. ! 
timbers laid cross- i 
wise, bedded in | 
cement, with 10in. J 

! 

| 

| 

| 

\ 
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spaces between tim- 
bers filled with con- 
crete. The space 
between the walls 
forming the tailrace | 
is 13ft. The timber as ‘ i ; 
in the structure will | | | 
always remain be- 
low water level; con- 
sequently, it will be 
of as permanent a 
character as the = 
remainder of the sass 
plant, 

The material of 
the compressor is C 
qin. steel plate. A 
penstock of 5ft. 6in. 

| 








6 FEET 


diameter and 160ft. 
long conveys the | 
water from the | 
canal, or forebay, to | 
the receiving tank at | 
the head of the com- 
| 
! 
| 





pressor. This tank 

is 12ft. in diameter 

and 12ft. high, open 

at the top, and rests y | | 
upon four 12in, I- te Sey 

, Spanning the _— ~ 

foundation walls. 
The compressing 
Pipe, 444in. in dia- 
meter, passes through the centre of the bottom of this 
tank and projects 3ft. up into it. A 10ft. telescoping pipe is 
inserted into the upper end of the compressing pipe. On the 
upper end of this is riveted a cast iron bell-mouth piece 
4ft. 8in. in diameter, which is part of the head piece. Three 
lugs are on this casting, by which the upper part of the head 
piece is attached to the telescoping pipe. The upper part of 
the head piece is a casting, in the form of a cylinder 4ft. Sin. 
diameter, terminated below by a conoid, of which the surface 
is concave. Three 1jin. bolts attach the lugs on the bell- 
mouth piece and telescoping pipe to three corresponding lugs 














SKETCH DIAGRAM 





HEAD WORK OF COMPRESSOR 
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on the cylindrical piece above, ‘Two flanges 6ft, 2in. diameter 








spanning the top of the tank. A hand wheel, with nut 
attached, supports the screw and enables the head piece to be 
raised or lowered as desired. As before mentioned, the com- 
pressing pipe starts from a point 3ft. above the bottom of the 
upper tank and extends down the shaft. Its total length is 
136ft. Its diameter is uniform for 116ft., but enlarges in the 
last 20ft. from 444in. to 56in. diameter. 

This compressing pipe is constructed with butt joints held 
together by 4in. straps riveted to the sections. All the 
rivet holes are counter sunk, thus making a perfectly smooth 
interior. The lower or separating tank is 17ft. in diameter, 
and 12ft. high. The bottom of this tank is open and rests 
upon eight cast iron legs, which raise it 16in. above the 
bottom of the shaft. The top or cover is conical, rising 2ft. 


























SECTIONAL VIEW OF SELF-ACTING AIR VALVE 


to where it is “connected with the compressing pipe. The 
compressing pipe extends down into the tank 9ft. below the 
cover, its lower extremity being 8ft. from the bottom of the 
shaft. Directly under the compressing pipe is placed a 
circular casting, the upper surface of which is a conoid similar 
to the one already mentioned in the head piece. Its diameter 
is enlarged by steel plates to 12ft. The opening between this 
disperser and the lower end of the compressing pipe is 14in. 
The disperser is supported on a pedestal, and also strengthened 
by stays from the compressing pipe; 14in. below the outer 
edge of the disperser is a conical apron, 5ft. wide, extending 
around, and riveted to, the interior of the separating 
tank. Both this apron and the disperser have two din. 
pipes, 5ft. long, extending upwards to allow the escape of 
air, which collects underneath them, to the main body of air 
in the upper part of the tank. A 4in. waste-pipe, or blow-off, 
begins on a level end of the compressing pipe, and close to it. 


and pipe a plate. 18in. by 20in. is bolted to the pipe, leaving 
the top and one end open. The waste pipe passes through 
the top of the separating tank, extends up the shaft to a 
point 10ft. above water level, and is terminated by a return 
bend for the purpose of directing the spray and water into 
the tail race. Opening out of the top of the separating tank 
is a Tin. pipe to conduct away compressed air. This main 
extends up the shaft, and is carried into the mill. After it 
enters the mill a self-acting regulating valve—of which a 
sketch is shown—is placed for the purpose of preventing the 
water from entering the air pipe, should the supply in the 
separating tank fall short at any time of the demand. As the 
air fills the separating tank, the pressure increases by a few 
pounds. When the pressure lessens to a certain degree by 
the rise of the water, the valve closes automatically before 
the water can reach to within 15in. of the top of the separating 
tank, and thus adjusts itself to the supply of air from the 
compressor. From this valve a Gin. pipe is carried to seven 
pairs of 8in. by 12in. engines, also to two singeing machines, 
a 9in. by 12in. single engine, and two Worthington pumps. 
A lin. steam radiating pipe passes through a portion 
of the air pipe and raises the temperature of the air to about 
150 deg. Fah. 

In the working o the compressor the water is carried 
through the penstock to the upper tank, which it fills to 
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about the same level as the forebay. From thence it enters 
the opening between the two castings of the head piece, 
passing among and in the same direction as the small air 
pipes. The water creates a partial vacuum at the ends of 
these small pipes, so that the atmospheric pressure drives the 
air into the water in innumerable small bubbles, which are 
carried with the water down the compressing pipe. In their 
downward course the bubbles are compressed according to 
the depth and weight of return water sustained. When they 
reach the disperser their direction of motion is changed from 
the vertical to the horizontal. The disperser directs the 
mixed water and air to the circumference of the tank. Its 
direction is again changed towards the centre by the apron, 
from whence it is again returned towards the circumference 
of the tank. During this process of travel the air has been 
separated by rising in the tank and also under the disperser 
and apron. The water—almost free of air in this plant— 
escapes under the lower edge of the separating tank, and 
returning up the shaft surrounding the es pipe, is 
carried off in the tail race. The air rising through the water 
to the top of the separating tank displaces the water, and is 
kept under nearly uniform pressure by the weight of the 
return water. The variation in pressure does not exceed 3 Ib. 
per square inch, 

The air bubbles are comparatively small; they are sur- 
rounded by a cold body of water, and compression takes place 
through the whole length of the compressing pipe. From 
this it will be readily inferred that this mode of compression 
is isothermal, a process which is not accomplished by any 





On this end is an elbow and short piece of pipe, the latter 
having its upper half removed. On each side of this elbow 





other compressor. More energy is consumed in compressing a 
body of air adiabatically than in compressing it isotherma"y. 
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The rise in temperature acquired by air compressed adiabati- 
cally is generally lost in transmission. Hence by this system 
of compression a considerable saving of energy is effected. 
It is a well-known fact that a given space will hold a weight 
of water vapour greater or less according as the temperature 
is high or low. If at any given temperature a space is 
saturated with vapour, when the vapour is compressed iso- 
thermally into smaller space a portion of it will be condensed. 
Where air is compressed mechanically it is heated, and 
the water vapour contained is not condensed because 
of the rise in temperature. When, however, the air passes 
through the cool transmission pipe, condensation takes place. 
Should condensation not occur in the transmission pipe on 
account of insufficient cooling, it takes place at the exhaust 
of the motor because of the great fall in temperature due to 
the work done by the expanding air, thereby filling the 
exhaust with ice. Where compression of air is effected by 
water, as in the system considered in this paper, condensa- 
tion takes place on the walls of the bubble, and so can neither 
take place in the transmission pipe nor at the exhaust, even 
when the temperature is very low. The compressed air 
delivered is of the same temperature as the water compress- 
ing it, and in the Magog plant its volume is about two-ninths 
of that at atmospheric pressure. Hence the air, after its 
expansion in the motor, will not contain sufficient vapour to 
saturate it at even the greatly reduced temperature. By a 
test made on 50 cubic feet of air delivered by the compressor 
while in full operation, it was ascertained that the air, when 
expanded to atmospheric pressure, contained one-fifth of the 
amount of vapour usually found in the atmosphere during 
fine weather, or about 14 per cent. of saturation. 

On the proposal of this method many engineers and others 
raised the objection that the air bubbles, after being carried 
down 34ft.—the height giving a pressure equal to that of the 
atmosphere—would separate out by their buoyancy and fall 
no further. They thus predicted as a limit of pressure attain- 
able about 301b. absolute. Others predicted that the cold 
air entering and being diffused throughout the water would 
congeal the same. Others, again, promised us an efficiency 
of not more than 10 per cent. from experience obtained about 
200 years ago with the trompe used in the south of Spain. 
I am pleased to say, however, that none of these predictions 
have been fulfilled. In the maiden plant at Magog we 
have actually obtained an efficiency of over 62 per cent., and 
this was obtained in spite of the fact that we are wasting, 
owing to the insufficient size of the air chamber, about 20 per 
cent. of the air compressed. This defect, which can be 
easily remedied in future plants, is accountable for a loss of 
about 15 per cent. in efficiency. So that it is safe to 
guarantee an efficiency of 75 per cent. as easily attainable in 
future installations. 

The annexed table takes the results of a series of tests made 
on the Magog compressor by Prof. C. H. McLeod, of McGill 
University. The first three tests were made on August 7th, 
4 and the last three were made on August 13th, 1896. Column 2 
gives the quantity of water in cubic feet per minute flow- 
ing through the compressor; column 3 the available head 
in feet during the trial. Column 4 gives the gross hoise- 
power in the fall under these conditions of flow. The fifth 
column gives the measured quantity of air discharged at 
atmospheric pressure, the actual pressure being given in the 
sixth column. The horse-power required to compress this 
quantity of air to the pressure in column 6 is given in the 
seventh column. The ratio of the horse-power in column 
7 to that of column 4 is called the efficiency, and is 
given in column 8. Columns 9, 10, and 11 give the 
temperatures of the air, water, and compressed air. 

Results of Trials of the Taylor Hydraulic Air Compressor at 
Magog, P.Q., on August 7th and 13th, 1896. 








Temperatures. 
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From observation made in glass tubes the rate of rise of 
the air bubbles due to their buoyancy is from 5in. to Tin. per 
second. To illustrate the effect of this slip, take a 75 lb. 
pressure installation, requiring a depth of 173ft. from tail 
water to separating chamber. The velocity of the water in 
the compressing pipe would be about 12ft.;per second, so 
that the compression would be effected in 14:4 seconds. 
During this time the bubbles would have risen but 7ft. 2in.; 
& comparatively unimportant loss, which is still more lessened 
when we bear in mind the fact that the volume of air is on 
the average one-fifth of that of the water descending with it. 
Ntegarding the freezing of the water by the entering air, it is 
only necessary to point out that the lowering of the tempera- 
ture of one cubic foot of water from 34 deg. to 33 deg. would 
raise the temperature of 277 cubic feet of air at atmospheric 
pressure from 30 deg. below zero to 33 deg. Fah. above. As 
the proportion of air to water by volume is only one to five, it 
is manifest how small the actual cooling effect must be. This 
takes noaccount of the heat given off by the air while it is 
being compressed. 

I have prepared a sketch diagram, which may be of interest 
to those members who wish to look more closely into the 
matter of the air compression. The relative size of the 
bubbles as the air they contain is compressed, during their 
descent of 116ft. from atmospheric pressure to a pressure of 
50 1b. per square inch, is shown diagrammatically in this. 
The diminution in the size of the air bubbles is seen to be 
quite appreciable, and their diminished size produces less re- 
tardation of the flowing water. A large proportion of the 
whole power is spent in effecting the earlier part of the com- 
pression. It is well known that as much work must be done 
to compress the air to about 251b. as is required to complete 
the compression up to 751b. Hence the advantage of using 
high pressures, 














NavaL ENGINEER APPOINTMENT.—The following appointment 
has been made at the Admiralty :—Engineer: Percy Wheater, to 
the Empress of India, 





KEARSAGE ARMOUR TEST. 


WE have received an official photograph of the test of the 
Kearsage and Kentucky 10in. armour supplied by the 
Bethlehem Company, which was attacked by Sin. Holtzer 
projectiles, which it most completely defeated. The weight 
of these projectiles is 2501b., and the successive striking 
velocities were 1474, 1754, and 2079-foot seconds, implying 
calculated perforations of 12in., 15‘Gin., and 20:lin. of 
wrought iron by Tresidder system; the relation of the plate’s 
thickness to this last being 2:01, which is its figure of merit, 
supposing the shot to have been just a match forit. This it 
certainly was not. Judging from the photograph of the 
point of impact and the broken shot at the base of the target, 
there is likely to be a considerable bulge at the back, but the 
shot point is hardly likely to be through. The penetrations 
of these successive shots are indeed said to be of the first two 
not more than from 2in. to 4in., and the third 10in. This 
last means that there is a considerable amount of plate 
driven back in front of the point. A 

Seeing that there is no cracking apparent, this plate must 
be pronounced very excellent. An attack by Sin. shot is 
a good severe test when the velocity approaches 2000ft. The 
two first rounds, it appears, fulfil the service requirements, 
and the third was fired at the request of the Bethlehem 
Company. The test required by the United States autho- 
rities is less severe than might be expected, at the same time 
the United States authorities still take the lead in having a 
regular firing test for supply of thick armour, and it is evident 
that the makers are prepared to meet more severe tests than 
exist. On one element in the trial we should like to remark, 
namely, the shot employed. We recently published a letter 
from Jacob Holtzer, very naturally protesting against his 
shot used in English trials being taken as representing his 
powers of attack at the present time. Not only does he say 
that these projectiles were delivered in 1889, and, therefore, 
eight years old now, and far behind the time in development, 
but that they were made before Harvey armour existed, so 
that any alteration in the shot which might be called for by 
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the hardened face could not possibly be found in them. We do 
not know when the Holtzer shot used in this trial were made. 
These may be old; we saw some 8in. Holtzer shot fired at Indian 
Head in 1893, which set up about the middle, and we do not 
doubt that great improvements have since been made. We 
think, then, that it is most desirable to give the date of 
manufacture of shot used in the attack of plates. It may, no 
doubt, be necessary to use shot of a quality specified when 
the tests were laid down, and this may probably necessitate 
a shot of past date ; but we ought to know this, and after the 
plate has been passed it would be very instructive to fire an 
occasional extra round of the best and newest make. It is 
not fair to an excellent plate, such as this one, or such as 
the Vickers plates recently tested, not to exhibit their powers 
against the more formidable and newest projectiles, which, 
indeed, are very likely the ones which may attack it in the 
hour of battle some years hence. The armour above tested 
is for a conning tower shield, standing opposite to the opening 
in the conning tower. 








THE NAVAL SECTION OF THE VICTORIAN 
EXHIBITION AT THE CRYSTAL PALACE. 


From the exhibit of the Thames Ironworks Company— 
noticed last week—we pass to the adjoining one of Sir W. G. 
Armstrong, Whitworth and Co., of Elswick, Newcastle-on 
Tyne, which, as far as naval architecture is represented, only 
contains four models of ships, but none of them of the latest 
types. They include that of the third-class twin screw 
Italian cruiser Piemonté, built in 1888, which is an armoured 
vessel, 300ft. long and 38ft. beam, with a displacement of 
2500 tons, and fitted with engines of 12,000 indicated horse- 
power, giving her a speed of 21 knots. The Argentine twin- 
screw cruiser 25 de Mayo, built in 1890, her length being 325ft., 
beam 43ft., and displacement 3200 tons, propelled by enginesof 
13,800 indicated horse-power, which give her a speed of 
22°4 knots. Her Majesty’s first-class gunboat Rattler, of 
composite build, which has a length of 165ft., a breadth of 
29ft., and a displacement of 715 tons; she has engines of 
1200-horse power, and a speed of 13°6 knots. The fourth model 
is that of the third-class twin screw cruiser Katoomba, built 
for service in Australian waters. This vessel is 265ft. long, 
41ft. beam, and has a displacement of 2575 tons; she is pro- 

lled by engines of 7500 indicated horse-power, which give 

er a speed under forced draught of 19 knots. Her side 
armour is 43in. thick, and her protective deck is of two thick- 
nesses of lin. steel plate. 

As we intend to notice Sir W. G. Armstrong and Co.’s 
exhibit of naval and other guns in a separate article, the next 


EHEM IRON Ae 
UCKY ARMORGROUF N° | 
VA -o 





stand in order is that of Messrs. Laird Brothers, of Birken. 
head. 


Here we have a similar though not so imposing a display 
as that of the Thames Ironworks Company, it consigtj 
principally of models of both early and up-to-date saddle. 
wheel and screw steamers and warships. The first-mentioneg 
class of vessels is represented by models of the John Randolph 
built in 1834, an iron steamer of 249 tons and 60-horse power, 
This vessel did service for many years as a tug boat on the 
Savannah River, to which place she was shipped in pieces_ 
from Liverpool—and there put together. The Kuphrates 
built in 1834 for the Hon. East India Company, for the 
exploration of the river of that name. This vessel was also 
shipped in pieces to the coast of Syria, which were carried 
on camels across the desert, and put together on the banks of 
the Euphrates by British artisans sent out for the purpose, 
The Nemesis, built in 1839 for the same company as the 
Euphrates, for service on the coast of India. She was 
vessel of 660 tons, and 120-horse power, drawing only dft, of 
water. She made the passage to India by way of the Cape of 
Good Hope, and did good service in the China wars, her light 
draught enabling her to perform work beyond the capabilities 
of any wooden vessel of the fleet engaged in them. 

In the early days of mail carrying—the service being per. 
formed by the Government—the Messrs. Laird built for the 
Admiralty, in 1840, the Dover, the first iron mail steamer 
| for carrying the mails between Dover and Calais, which sho 
| did successfully for many years. She was a vessel of 270 tons 
| and 90-horse power. In 1847 the same firm also built to the 
| order of the Government, for the mail service between Holy. 
| head and Dublin, the steamer St. Columba, which was a 
| vessel of 696 tons and 350-horse power, and one of the fastest 
of her day. 
| The granting of charters for the carriage of the royal mails 
| having become established, Messrs. Laird, in 1860, built 
| for the City of Dublin Steam Packet Company, for the mail 
| service between Holyhead and Kingstown, the three fine 
| paddle steamers, Ulster, Munster, and Connaught, vessels of 

2039 tons and 750-horse power, which realised on their trials 
over 18 knots an hour, 
Some twenty-five years 
later, 1885, the same 
firm built for the same 
service the steamer 
Treland, of 2590 tons 
and 6000-horse power, 
which attains a speed 
of 22 knots an hour, 
Models of all these 
paddle -wheel steamers 
may be seen in Messrs. 
Laird’s exhibit, together 
with that of the stern- 
wheel passenger steamer 

4 of 230 horse power, built 
1/ in 1887 for the Northern 
Wy (nek Bengal Indian State 
Railway. 

Among the models of 
screw steamers built for 
commercial purposes, 
exhibited by Messrs, 
Laird, that may be 
specially noted are 
es of the twin-screw 
vessels Esperanza and 
Perseveranza, built for 
the Amazon Steam 
Navigation Company in 
1887, they being the 
first of their type com- 
bining large carrying 
capacity on a_ light 
draught of water, their 
tonnage being 689 tons, 
and speed 12 knots, with 
| 800-horse powar engines; the Ibex, built in 1891 for the Great 
| Western Railway Company’s Channel service, and the model 
| of the new steamers now building for the mail service 

between England and Ireland. 
| Of the models of ships for war purposes included in Messrs. 
| Laird’s exhibit, the most notable are those of H.M. ship 

Birkenhead, built in 1855, and wrecked on Danger Point, 
| South Africa ; the Chilian armour-clad turret ship Huascar, 
built in 1865 for the Peruvian Government, and captured 
| after a desperate resistance by the Chilian fleet during the 
| war between Chili and Peru. She was a vessel of 1101 tons, 
| 190ft. long, and 42ft. beam, with engines of 1600-horse power, 
| and armed with two 124-ton 300-pounder guns; H.M. ship 
| Rattlesnake, built in 1886, a steel torpedo gunboat, the first 
| vessel of her class, which was 200ft. long, 23ft. beam, 
| 524 tons displacement, and had triple-expansion engines of 
| 2700-horse power, which gave her a speed of 19} knots. She 
|is armed with one 4in. breech-loading gun, six 3-pounder 
| quick-firers, and four torpedoes. The models also include a 
fully-rigged one of the first-class British twin-screw battle- 
| ship Royal Oak, built in 1893; 375ft. long, 75ft. beam, and 
14,300 tons displacement, with engines 13,000-horse power. 
She is armed with four 67-ton breech-loading guns, ten 6in. 
and eighteen smaller quick-firing guns, eight machine guns, 
and seven torpedoes. There are also shown models of a Laird 
type of fast torpedo boat, and a very fast ‘‘ destroyer.” 

OE the other exhibits in the Naval Section of the Victorian 
Exhibition, the Union Steamship Company shows models of 
its single-screw mail steamer Athenian, and of the twin- 
screw steamers, Gascon, Gaika, and Goorkha, each of 6200 
tons, together with photographs of other past and present 
steamers. 

The Castle Mail Packets Company is represented by a full- 
rigged model of the fine single-screw steamer Dunottar 
Castle, of 5465 tons; the Canadian Pacific Railway Company 
by a model of their twin screw mail steamers Empress of 
India, China, Japan, vessels 485ft. long, 51ft. beam, and 
6000 tons displacement, with engines of 10,000-horse power, 
giving them a speed of 19 knots. LEarle’s Shipbuilding Com- 
pany, of Hull, shows a model of the first-class British cruisers 
St. George and Endymion, built in 1891-92, vessels 360ft. 
long, 60ft. beam, and 7700 tons displacement, with engines 
12,000-horse power, giving a speed of 197: and 20°5 knots 
a Messrs. Yarrow and Co., the far-famed tor- 
pedo boat builders, of Poplar, show models of this type of 
vessel, built by them for the British and Brazilian Govern- 
ments, 

As a whole, the sed in the Naval. Section of the Vic- 
torian Exhibition, although not so varied or extensive as the 
occasion might seem to warrant, is without doubt of very 
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great interest, and one from which much may be learned in | working the electric locomotives, hydraulic pumps for the 
connection with the classes of ships which are built for com- | shields, and also for lighting purposes. The dynamos are 
mercial and warlike purposes. The models are excellent | fitted with Gramme armatures, each machine being con- 
specimens of workmanship, and show the great amount of | structed to give an output of 100 ampéres and 200 volts when 
forethought that must be given to the design of their | running at a speed of approximately 700 revolutions per 
originals to ensure their answering in all respects the pur- | minute. The machines are compound wound, self-regulating, 
poses for which they are intended. and are fitted with adjustable bearings. On reference to the 
illustration it will be noticed that the height from the bottom 
of _ pany sab the ee =~ armature spindle is kept 
a as low as possible to avoi vibration. The dynamos are 
ELECTRICAL wr led CENTRAL mounted upon sliding bedplates with tightening screws and 
: brackets, enabling the slack of the belt to be taken up whilst 

Messrs. ERNEST Scott AND Mounrain have supplied to | running. . 
Messrs. Walter Scott and Co. the electrical plant illustrated The current from the dynamos is taken to main switch- 
by the accompanying engravings. In all six engines have boards, on which the instruments are mounted for reading the 
been provided, these being fixed at the various stations. Each | ampéres and volts and distributing switches, and are arranged 

















incline. The electric motors drive through machine-cut 
worm gear, the worm being of steel and the worm wheel of 
aad bronze treble-threaded and running in an oil bath. 

he worm wheel is mounted on one of the crank axles, and 
the axles are coupled together by connecting-rods. Each 
locomotive is complete with overhead collecting gear for 
collecting the current from the overhead copper conductor, 
also stopping, starting, and reversing switches. On each of 
the electric locomotives are fitted electric bells and horns. 

The electric lighting of the tunnels and surface work is 
very complete. 16-candle power 200-volt incandescent lam 
are used, the lamps being placed in wire protection § , 
and suspended from the roof or otherwise as found most 
convenient. The use of electricity has been found of very 
great advantage in connection with this contract on account 
of the much purer atmosphere. 


~ 




















STANDARD DYNAMO 
engine is of Messrs. Scott and Mountain’s improved com- , so that the current is divided into the various circuits, i.c., 
pound central valve, enclosed, self-lubricating type, and the locomotive circuit and also the lighting circuit. 
capable of giving 35 effective horse-power, with a steam pres- Five sets of hydraulic pumps have been provided in all ; four 
sure of 120 lb. per square inch when running at a speed of setsare similar to that above, and consist of 3-throw hydraulic 
350 revolutions per minute. The engines are fitted with pumps with rams l}in. diameter by 4in. stroke, arranged to 
cylinders of the following dimensions: — High-pressure run at a speed of 100 revolutions per minute, driven by an 
cylinder, 7in.; low-pressure, 12in.; stroke, 6in. The central electric motor of 10 effective horse-power. On reference to 
valve placed between the high and low pressure cylinders has the engraving it will be noted the base-plate forms the tank 
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“THROW HYDRAULIC PUMP 


LAMINGTON BRIDGE, BRISBANE. 


In our issue of May 10th, 1895, we published a very fully 
illustrated description of the designs of a low-level concrete 
bridge on the Mary River at Maryborough, now called the 
“Lamington Bridge,” after Lord Lamington, the present 
Governor of Queensland. We have now pleasure in pub- 
lishing three views, two of them taken at different periods 














THREE-I1HROW 6-H.P. PUMP 


been specially desigrel to avoid friction, the valve being _ which holds sufficient water for filling the hydraulic cylinders, | 
the water being run back into the tank through a waste pipe | 
| The bridge, together with its approaches, was constructed 


balanced, while the arrangement of the ports reduces clear- | 
ance. The central valve admitting steam to the high and | and used over again. The worm gear consists of a machine- 
low pressure is worked from one excentric and rod, the cranks | cut steel worm and phosphor bronze machine-cut worm 

placed opposite. .A special oiling arrangement is pro- | wheel,-the makers having found this type of gear when 
vided, consisting of a pump worked from the excentric rod, | properly constructed is most suited for this class of driving, 
and arranged to deliver oil through all bearings under pres- | and forms a very compact arrangement. A set of hydraulic 
sure, Suitable doors are provided for the examination of the | pumps similar to that above have 
engine whilst running or for adjusting brasses. All the | small shields. The pumpsare fitted with rams 1Zin. diameter 


provided for working the | 


ELECTRIC LCCOMOTIVE 


during the construction of the bridge, and one after the 
completion and opening of the bridge in November last. 


from the designs and under the supervision of Mr. Alfred 
Barton Bradly, M. Inst. C.E. Messrs. McArdle and Thomp- 


| son, of Brisbane, were the contractors, and Mr. A. J. Gold- 
| smith, M. Inst. C.E., acted as resident engineer on the 


works. The cost of the bridge was £20,426, the approaches 
£1778, and about £2796 was expended on diversion of ferry 


bearings are lined with white anti-friction metal, and the by Sin. stroke, and are driven by an electric motor of 6 effec- | approaches, removal of old bridge, borings on site of new 


bearing surfaces throughout are very large. The speed of | tive horse-power through machine-cut spur gearing. 

each engine is controlled by a governor attached to a crank- Six electric locomotivesin all have been provided, the locomo- 
shaft working on to an equilibrium throttle va've, and suit- | tives being in accordance with our engraving. The locomotive | 
able means are provided so tbat the speed of the engine can | frame is of cast iron, and carries the electric motor, which is | 
be adjusted whilst running. of 25 effective horse-power, this power being provided to | 
Six dynamos in all are provided, these being used for | enable the locomotives to run at a high speed up to 1 in 30 





bridge, engineering and legal expenses, supervision, printing, 
stationery, fees, and sundries, making the total cost complete 
£25,000. Mr. Brady is chief engineer to the Queensland 
Government. 

Fig. 1, page 594, shows the finished bridge; Figs. 2 and 3 
show it in course of construction. 
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COMPOUND ELECTRIC LIFT ENGINE 


MESSRS, E. SCOTT AND MOUNTAIN, NEWCASTLE-ON-TYNE, ENGINEERS 
(For description see page 599) 
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THE FEDERATED INSTITUTION OF MINING 
ENGINEERS, LONDON MEETING, 1897. 


Tus 24th general meeting of this Institution was held on 
Thursday and Friday of last week, in the lecture hall of the 
Royal United Service Institution, under the presidency of 
Mr. Lindsay Wood. The attendance was not so numerous 
as sometimes is the case; but, nevertheless, it was sufficiently 
representative to show that the general interest in the work 
of the Federation is by no means flagging. The programme 
arranged for this meeting included the following long list of 
papers to be read, or taken as read :—‘ Presidential Address,” 
by Mr. Lindsay Wood ; “ Light Railways,” by Mr. Leslie S. 
Robinson ; “Rules for the Recovery of Coal Mines after 
Explosions,” by Mr. W. E. Garforth; ‘‘ Description of an 
Underground Fire at Bridgewater Collieries,” by Mr. A. Dury 
Mitton; “ Dangers attending the Use of Steam Pipes,” by Mr. 
A. L. Steavenson ; ‘* Machine Coal-mining in Iowa, U.S.A.,” 
by Mr. H. Foster Baia, Assistant State Geologist; ‘ Tin- 
mining in Tasmania,’ by Mr. H. W. Ford Keyser; ‘ Occur- 
rence of Cinnabar in British Columbia, Canada,” by Mr. 
W. Hamilton Merritt; ‘“‘ Occurrence of Iron Ores, and Iron 
Manufacture in the Weald,” by Mr. C. E. Hawkins; ‘“ Notes 
on @& Boring at Netherseal, Ashby-de-la-Zouch, Leicester- 
shire,” by Mr. G. J. Binns, with stratigraphical remarks by 
Mr. C. Fox-Strangways, of H. M. Geological Survey, and 
petrographical remarks by Mr. W. W. Watts, of the Geological 
Museum, Jermyn-street; ‘‘ Mining in Rhodesia,” by Mr. 


Albert H. Halder; “ Mechanical Ventilators,” by Mr. M. | 
Walton Brown; “The South Wales Anthracite Coal-field,” | 


by Mr. Morgan W. Davies; ‘ Automatic Milling,” by Mr. 
Horace F. Brown; “The Lake Superior Iron Ore Region, 
with Special Reference to the Masabi Range,” by Mr. Horace 
V. Winchell ; ‘Gold in Nature,” by Captain C. C. Longridge. 
The following papers that have appeared in the “ Trans- 
actions ’’ were to be open for discussion :— 
“ The Geology of Africa in relation to its Mineral Wealth,” 


by Mr. Walcot Gibson ; ‘‘The Phenomena of Colliery Ex- | 


plosions,” by Mr. Donald M. D. Stuart; ‘The Cost and 
Efficiency of Safety Explosives as compared with Gun- 
powder,” by Mr. Henry Hall; ‘‘ Determination of Fire-damp 
in French Collieries,” by Mr. J. Coquillion; ‘The Detec- 
tion and Estimation of Carbon Monoxide in the Air by the 
Fiame-cap Test,” by Professor F. Clowes; ‘ Appliances for 
Winding Water,” by Mr. William Galloway ; “ Description 
of various Types of Ropeways, and remarks as to their Proper 
Selection,” by Mr. W. Carrington, M. Inst. C.E.; “ Railways 
and their relation to the Coal Trade,” by Mr. Clement 
Edwards. 5 

It is almost needless to remark that only a very small pro- 
portion of this long list of papers was really considered ; 
although there were many of the subjects that might 
advantageously have been discussed at the meeting. It isa 
matter to be regretted that so much time is consumed in 
reading the papers in extenso, a practice that is quite un- 
necessary in the case of this Institution, for the papers are 
printed beforehand and liberally distributed, therefore an 
abstract should suffice for the presentation of the subject at 
the meeting, and’by this means not only would a considerable 
amount of tediousness be avoided, but also more time would 
be available for the improptu and extempore expression of 
opinions that can only be elicited in the meeting room. 

The president in his address enlarged on the advantages 
that had accrued from the Federation, and drew attention to 
the excellent work that was being done by the Institution in 
the direction of the dissemination of useful knowledge relating 
to the betterment of the condition of the working of mining 
operations ; work, too, that was always bearing welcome fruits. 





For example, the death-rate had been reduced from 4:294 per 
1000 in 1851 to 1°480 per 1000 in 1896; which, taking into 
consideration the numbers employed in 1896, means a saving 
of 2000 lives, of which 1982 would be of those employed 








underground. In 1896 the numbers relating to these facts 
were as follows :— 
Classes No. of Percentage of 
of accidents. deaths. total deaths. 
Explosions .. we bs 16 88 
Falls of stone 424 41°36 
Shafts = 68 6°64 
Miscellaneous 287. .. 23°12 
Surface . 123... 12°00 
Total 1,025 100 00 


557,026 persons being employed und-rground. 
135,658 persons being employed on surface. 

These numbers, although showing a vast improvement 
when compared with similar data relating to byegone days, 
still indicate that there is a great margin for improvement in 
this direction, and this is one of the laudable objects that the 
Federated Institution selects for active consideration, as the 
matter in the ‘ Transactions”’ relating to the improved methods 
of ventilation, to improved means of lighting, and to im- 
proved methods of blasting and working generally, testi- 
fies. The abolition of the use of gunpowder, the various 
appliances now introduced to insure safety in winding, 
which is now done at such great speeds, attaining fre- 
quently in parts of the shaft a speed of forty miles an 
hour, when lifting a load of coals, cage and rope weighing 18 
tons, are some effects of these labours. Another point that the 
Institution takes into consideration is the economic aspect of 
mining operations, and as regards this point the President 
made the following comments :—“ It is exceedingly difficult, 
if not impossible, to say what has been the increased cost of 
working the coal mines in Great Britain during the last 
twenty or thirty years, as there are no reliable public statistics 
| kept on this matter. But if we look at the figures which we 

have from the official returns for the years 1865 and 1895— 
| I have taken these dates because they go back for a period of 
thirty years from the present time—we find that in 1865 
there were 250,784 persons employed underground, producing 
98,100,000 tons, or 391 tons per person per annum; whereas 
in 1895 there were 584,298 persons employed underground, 
producing 189,700,000 tons, or 325 tons per man per annum, or 
@ decrease of about 65 tons per man per annum, equal to 16°88 
per cent. reductionin the output per man. Therefore it would 
have required 51,062 more men in 1895 to produce the same 
quantity of coal as was produced in 1865 ; and taking the cost 
| of each person employed underground at £60 per annum, there 
| would have been paid for underground labour in 1895 alone 
| £3,064,000 more than there was paid in 1865 for the same 
quantity of coal. On the same basis of calculation, it 
required one surfaceman for each 1517 tons of coal per 
annum in 1865, and it required one surfaceman for every 
1270 tons per annum in 1895, thus requiring 12,577 more 
men in 1895 than in 1865 to produce the same quantity of 
coal, and taking the cost of a surfaceman at £45 per annum, 
it would require £566,000 more wages to be paid in 1895 than 
in 1865 to produce the same quantity of coal; consequently 
the cost of above and below ground labour alone is £3,630,000 
per annum more in £1895 for the same quantity of coal than 
it was in 1865.” 

This increase in the cost of labour is largely due to the 
legislation which has taken place in reference to mines; no 
proprietor or lessee would grudge any amount of useful 
legislation that would increase the safety of the working 
men, but it is considered that much of the legislation is 
useless, and imposes an unnecessary burden on an already 
heavily handicapped industry, and it was pointed out that 








Government would do well to consider the effect that would 
result from imposing still further burdens on the coal-mining 
industry. The result of the impositions enforced up to the 
present time has been that small seams of coal have to be 
left in the mines unworked, and so become lost, any way for 
the present, and probably for ever, a matter of no small 
importance from a national point of view. 

A paper on “ Suggested Rules for the Recovery of Coal 
Mines after Explosions” was read by Mr. W. E. Garforth, 
The author, by means of plans, realistic diagrams, and 
remarks, placed before his hearers the circumstances, con. 
ditions, and horrors connected with the disaster at Altofts 
pit, and the method adopted for its subsequent recovery, 
From this investigation the author has largely mastered the 
conditions of safety and insecurity that obtain in large 
collieries at the present day, and upon this knowledge has 
formulated two sets of rules, one for precautionary measures 
before an accident, the other for guidance subsequent to an 
accident. There are eighteen suggestions in the first set and 
forty-two in the second. The first relate to keeping auxiliary 
appliances for winding, ventilation, &c., in readiness for use 
should the usual appliances become disorganised; to the 
appointment from among the leading officials of emergency 
officials, who are to be fully instructed as to the proper mode 
of acting and some of whom should be included in each 
shift, along with ambulance corps men and a provision of 
splints, bandages, cylinders of compressed oxygen, Clowes’ 
hydrogen lamps, &c., to the keeping of plans and sections of 
the mines well up to date, and supplying copies to the leading 
men, moreover, accustom the men periodically to travel roads 
which they are not in the habit of — so that they may know 
their way about, the directing being further aided by finger. 
posts, &c., and other such points. The second set relate to 
the mode of conducting explanatory operations subsequent 
to an accident, the various precautions necessary to be 
observed by the explorers and the arrangements required for 
attending to the injured and the disposal of corpses. 

The meeting generally applauded Mr. Garforth’s excellent 
suggestions, but thought it would be premature to comment 
on them until leisure had allowed of a proper study of this 
important subject. 

“Light Railways” was the subject of a Ly ml by Mr. Leslie 
S. Robinson, A.M.I.C.E. The author first dispelled the idea 
that a light railway necessarily meant a railway with a 
narrow gauge. It might, in fact, be of any gauge, but should 
be free from many of the conditions imposed on heavy trafiic. 
He then set before the audience various particulars of light 
railways in France, Belgium, and Germany, illustrating his 
remarks by slides, from which might be gathered that these 
railways were by no means the an, Ere that some people 
supposed them to be, but were capable of dealing with a con- 
siderable amount of heavy goods traffic, as well as a passenger 
service. The known methods of transhipment or of avoiding 
transhipment were also shown and explained, so that the 
matter was fairly well set before the members of the Institu- 
tion, who are mainly interested in the matter so far as it 
relates to the conveyance of bricks and coke. The author 

ointed out that to ensure success in this country it would 
be desirable to adopt some definite gauge as a standard for 
light railways, so as to have all rolling stock interchange- 
able throughout the country. 

The discussion principally turned on the effect of the motor 
car on the light railway, some contending that the latter 
would be rendered unnecessary by the introduction of the 
former, which had the great advantage of not being restricted 
to route, and so would pick up and set down material at the 
actual places of starting or destination, so avoiding all need 
for the transhipment; but it was pointed out that the 
motor car would not prove economical, or perhaps even 
practical, for the transference of heavy loads over long dis- 
tances. Some members feared that the compensation to 
owners of land in this country would increase the cost of 
a light railway to such an extent as to make the cost pro- 
hibitory. The continental ones that were now paying their 
way had not been hampered at the start by this addition to 
the ccst. The cost of some of these railways was :—The 
Caen, Dives, and Luc Line, 2ft. gauge, steepest gradient 1 in 
33; sharpest curve, 66ft. radius; the width of formation is 
9?ft., and ballast is 6§ft. by 1ft., and requiring about } cubic 
yard to the forward yard ; 301b. rails and steel sleepers beir g 
used, the total weight of permanent way being 89 1b. per 
lineal yard; the cost of construction, including rolling stock, 
stations, telephones, &c., was £2143 per mile. The railway 
Hennef to Asbach is very substantially constructed; the 
gauge is 24ft., the rails 30 1b., laid on wood sleepers 44ft. long, 
Tin. wide, 5in. thick; the cost of construction, due to the 
extremely substantial manner of construction, was £4000 per 
mile. The line is used for mineral traffic in conjunction 
with a standard gauge line, and pays a dividend of 7 per cent. 
Many other lines were mentioned, but one, that from Fer- 
dinandshof to Friedland, cost barely £900 per mile, including 
rolling stock and purchase of land. It is sixteen miles long, 
2ft. gauge, and is laid with 17 lb. rails on wooden sleepers. 
One difficulty met with in such lightly and cheaply con- 
structed lines is the incapacity for resisting wind pressure. 

The next paper read was by Mr. Dury Mitton, on ‘“ An 
Underground Fire at Bridgewater Colliery,” which gives an 
interesting and detailed account of the manner of dealing 
with this kind of catastrophe. The mine is a furnace venti- 
lated mine, and it was in the vicinity—although somewhat 
removed from the ventilating fires—that the coal became 
ignited. The author, as Mr. Garforth did in his paper, 
testified to the usefulness and efficiency of compressed 
oxygen in aiding the recovery of victims to poisoning by car- 
bonic oxide. 

The excursions arranged for the members were a visit to 
the Royal Mint, to Woolwich Arsenal, to the Brussels Ex- 
hibition, and-to Belgian collieries. Further remarks we 
reserve for a future issue. 








Tue casting of the steel stern frame and bracket of the 
new White Star liner Oceanic, which is being built by Messrs. 
Harland and Wolff, of Belfast, was entrusted to the Darlington 
Forge Company. The stern frame, which was successfully cast on 
Wednesday week, is in one piece, weighs 41 tons, and when com- 

letely machined and ready for erection will weigh 35 tons. Its 
height is 53ft. by 24ft. 3in. over the keel-piece, the section of the 
= being 2lin. by lin, Attached to this frame are the dfter 

rackets, huge castings, also in one piece, which will weigh 55 tons 
each, and 45 tons when machined and erected in position. The 
height of the flanged portion of the bracket—that which is 
attached to the frame of the ship—is 26ft., whilst the width from 
centre to centre of the bosses is 23ft., the bosses themselves being 
4ft. 3in. in diameter, by 5ft. 7in, deep. The forward brackets, 
which are entirely built within the plating of the vessel, will weigh 





80 tons when machined and erected. ese castings are said to 


be the largest of the kind ever made in this country. 
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AMERICAN RAILWAY TOOLS. 





We illustrate this week some of the interesting varieties 
of tools used for permanent way work—or main'enance of 
way work—on American railways, the drawings for which 
have been sent us by our American correspondent, and 
represent & number of tools made by the Verona Tool Works, 
U.S.A. 

Figs. 1 and 2 show two forms of chisels for ning rails, 
&c., one of these having rounded faces, and the other having 
a sharper edge with straight faces. The former weighs 4} lb., 
and the latter—used on the Pennsylvania lines—3$ lb. 

Figs. 3 and 4 show two forms of picks. Fig. 3 is a tamp- 
ing pick, used for tamping or ramming stone or slag ballast 





only, the jaw being slipped over the flange of the rail. Its 
weight is 144 lb. 

Fig. 14 is a rail bender, operated by a capstan-headed 
screw turned by means of a crowbar, the screw having one 
end shaped to fit the rail head, and having three threads to 
the inch. The arms are of flat iron, ljin. by 3in., with an 
extra bearing for the screw. This form of tool is used for 
curving rails of 50 lb. to 1001b. per yard, and its weight is 
about 80 1b. 








ROPEWAYS. 


In our notice of the Manchester meeting of the Federated 
Institution of Mining Engineers, Tue ENGINEER, February 
26th, we pointed out that Mr. 

Fig. 3 W. Carrington, ina paper on 
‘‘Ropeways,” suggested that 

this method of transport is 
capable of much wider applica- 
tion than is generally realised, 
and the reason that it has not 
been more widely applied is 
that the character of the dif- 
ferent types of ropeways, and 
their respective capabilities, is 
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under the sleepers, and having a broad flat end for this 
purpose ; its weight is 8lb. Fig. 4 is an ordinary clay pick, 
weighing 7 lb. 

Figs. 5, 6, and 7 represent three forms of claw-bars used 
for pulling the spikes out of sleepers. The Pennsylvania 
Railroad uses a bar 6lin. long—Fig. 5—weighing 291b., and 
naving a curved end. ‘The Chicago, Milwaukee, and St. 
Paul Railway uses a bar 62hin. long, 283 lb., having a sharper 


Fig. 10 Fig. i1 








curve at the end—Fig.6, A somewhat different form, known 
as a ‘heeled ” bar, is shown in Fig. 7; this is 68in. long, and 
weighs 29 Ib. 

Figs. 8 and 9 show two forms of hammers for driving spikes, 
these having long straight handles, and being swung the full 
— of the spiker’s arms. Both forms weigh about 10 Ib. 

ig. 10 is a form of hammer used for.breaking up stone for 
ballast, the weight of the head being about 44 1b. Fig. 11 is 
a sledge hammer, used for knocking out old sleepers, striking 
chisels, &c. It is an octagonal steel head, weighing 12 lb. 

Fig. 12 shows the rail tongs, used in carrying and shifting 
rails, the handles being of 1}in. round iron, flattened to form 
— * ony by 1jin. The weight is 181b. per pair. Two men 

old this tool, one on each side of the rail. Fig. 13 is a rail 
fork used for the same purpose, but handled by one man 














not properly appreciated; we 
furthermore set forth the clas- 
sification of ropeways adopted 
by Mr. Carrington,and we s 

now draw attention to the 
views expressed as to the suit- 
ability or otherwiseof each type 
for any particular kind of work. 

The ropeway with an endless 
running rope is the type with 
the driving gear at one end, 
tightening gear at the other end, 
4 and a wheel at each end round 
which an endless band of wire 
rope is placed, the rope being 
supported intermediately by 
Lo | pulleys on posts about 200f6. 
apart. In one type the car- 
riers are hung on the rope, tra- 
velling with it by means of 
friction or mechanical clips, 
and having shunt wheels foruse 
in going round curves or re- 
moving the carrier at the ter- 
minals. This type of ropeway 
is regarded as most suitable 
where the total load does not 
exceed 400 to 500 tons per ten 
hours, and each separate load 
is not greater than 6 cwt., 
where the inclines do not ex- 
ceed 1 in 3, and where no span 
exceeds 600ft. In the second 
type of endless running rope, 
the carriers are fixed to the 
rope, and so go round the ter- 
minals, and, in fact, everywhere 
with it; the arrangements are 
modified accordingly. This 
form of ropeway is specially 
suitable when very steep in- 
clines and sudden and con- 
tinual changes of level are to 
be encountered ; for moderate 
loads they prove an excellent 
means of transport. 

The ropeway with a fixed 
rope or ropes is divided into three types by the author. 
The first type has two fixed ropes stretched parallel to 
one another by anchorage at one terminal and tighten- 
ing gear at the other; they are set about 7ft. apart, and 
are supported on posts about 300ft. apart. The car- 
riers run on these ropes, being drawn by an endless haul- 
ing rope at a speed of from four to six miles an hour. 
Driving and tightening gear are connected with the hauling 
rope, and various means are adopted for the attachment of 
the carriers to this rope. This type the author regards as 
suitable for total loads of more than 500 tons a day, for sepa- 
rate loads of more than 6 cwt., for inclines greater than 1 in 
2 or 3, and for spans over 600ft. It is economical in wear 
and tear, but the first cost is great, and it is not adapted to 
sudden changes in the vertical angle of the line. The second 
type of fixed rope ropeway has a single fixed rope upon which 
a single pendant carrier is hauled backwards and forwards by 
an endless rope carried on pulleys fitted with guide bars and 
with the return hauling rope carried on outside pulleys, sup- 
ported on an arm of the post. This kind of ropeway is suit- 
able for transporting moderate quantities in heavy single 
loads over great spans and steep inclines. It is cheaper and 
simpler to erect, easier to manipulate, and costs less for 
maintenance than the ropeway with two fixed ropes and 
many carriers. The third type of fixed rope ropeway, and 
the last of the author’s classes, is that with two fixed ropes 
similar to the first of the fixed rope types, but having only 
two carriers travelling in opposite directions, and frequently 
worked by gravity, the heavier loaded carrier drawing up the 
empty or lighter loaded carrier. This type is intermediate 
between the other two fixed rope types in cost, &c., and is 
suitable where the total amount of transport is not great but 
where the single loads are very heavy, and the spans ex- 
tremely long. 
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THE FUTURE OF THE TORPEDO. 


ADMIRAL CoLoMB read a paper in the theatre of the United 
Service Institution on Tuesday, June 8th, with the Earl of Hope- 
toun in the chair, on ‘‘The Probable Future Development of the 
Torpedo Vessel.” He pointed out that he had himself in times 
past advocated the powers of the battleship, with its guns and 
armour, against the unarmoured torpedo vessel, nevertheless he 
was now supporting the claims of the torpedo vessel against the 
battleship. He had always, however, urged ‘that a t of 
battleship, heavily but partially armoured, of great size, with two 
or four heavy guns in barbettes or turrets forward and aft, was not 
@ permanent type—that such a vessel did not, in fact, fit into the 
war hypothesis, and was really incongruous to her environment.” 
Thus the lecturer had looked for the supersession of the Thunderer 
class by a ‘battleship of much smaller displacement, having a 
larger area covered with lighter armour, and carrying a broadside 
armament of more numerous and lighter guns.” The lecturer 
observed that history teaches that a law exists that perfection is 
the sign of disappearance, This has been illustrated with sailing 












brigs, frigates, steam two-deckers, and the earlier armoured types, 
the Warrior, Achilles, and Hercules. The present battleship is 
evidently a very perfect development of the existing ype, having 
been brought to such completeness by Sir William White that 
even he might be puzzled to suggest further advances on the same 
lines, This the Admiral thought a sign that we might lcok for 
some momentous change. He held that a battle fleet must 
consist of ships that cannot be matched except by similar vessels, 
such, in fact, that superiority will lie with the more numerous fleet 
of such ships, 

Of the future type, the lecturer would not profess to ak. but 
he ‘‘ was pro! that we shall very shortly cease to build any 
more of the present type.” However preposterous this might 
sound, the lecturer was convinced of it, having for a long time 
followed up a particular train of ideas. He then traced the history 
of the development of the torpedo, saying how at first experts only 
accepted the fact of the effect produced by its action without 
attempting to fix its place in warfare. If used on board ship as an 
adjunct to the guns the type of warship need not have been 
affected by it, but the significant feature was its use in small 
vessels, which possessed an absolute advantage in the use of 
the weapon over the larger ship. The actual lessons to be drawn 
from this were too bold to be learned at once, and the torpedo 
continued to be regarded merely as an auxiliary weapon. The 
immediate result of the introduction of the torpedo was to push 
the ram back and bring the gun forward as the decisive weapon. 
Gun and torpedo went on together, the gun being made with 
increased power, flatter trajectory and increased rate of fire as 
time went on. Some advocated the ram as the weapon of the 
future, but although the torpedo was clearly more formidable, no 
Pers prefigured torpedo action pure and simple as the battle of the 

ure, 

Almost from the first, it was seen that a steam pinnace with a 
torpedo on each side ready for launching was a match for a man- 
oh Tisbted could get wii pra a of her i, ete in 1877 

e Lightning came in, di ing 27 tons an ing 74ft. long, 
with a fa gt 19 knots an hour. Here was the smallest and 
fastest vessel afloat, under suitable conditions a match for the 
Alexandra, 350 times her size. Owing to the short radius of 
action of the small craft following on the Lightning, they were 
suited only for action near port, and became the natural weapon 
of ‘* sub-dominant ” naval Powers. In 1878-9 smaller Lightnings 
were built by us, but their raison d’étre was that they could be 
carried on board battleships and hoisted out at the enemy’s port. 
Gradually it became apparent that the torpedo boat was develop- 
ing into a sea-going boat, and that the French Alarme class, 150ft. 
long, 148 tons, and 20 knots speed, carrying 40 tons of coal, was 
meant for the attack of our ports, not merely for the defence of 
those of France, and pamphlets appeared forecasting the downfall 
of England for her obstinacy in adhering to heavy armoured 
battleships. Actual operations, however, practically illustrated the 
failure of these torpedo boats to realise their powers at sea. By 
1882, however, our autumn manceuvres had taught us the great 
anxiety caused to ships by the need of watching against torpedo 
attack, and officers commanding torpedo boats maintained that 
unless physical obstacles, such as booms, &c., are interposed, a 
warship is a certain prey to torpedo boats at night, if not under 
other circumstances. , 

In 1882 Admiral Harris urged the necessity of — battleship 
being attended by sea-going torpedo and gunboats of high speed, 
and in 1883 Sir Nathaniel Barnaby said that the use of to’ ° 
boats tended to the extinction of battleship blockade. In 1886-7 
torpedo gunboats came in of 525 tons, 200ft. length, and 19 knots 
speed, called ‘‘ torpedo catchers,” but more suited to act as insbore 
watchers than to chase torpedo boats. In 1893-4 boats 140ft. long, 
with 130.tons displacement, and 23} knots speed, and 25 tons of coal ; 
while afterwards came forty-two vessels of an entirely new class, 
named to’ o boat destroyers, beginning with the Havock, from 
180ft. to 210ft. long, with 220 to 277 tons displacement, and from 
27 to 29 knots speed, carrying 12 and 6-pounders and two to three 
torpedo tubes, In this England, consciously or unconsciously, has 
attacked the position of the battleship with something ‘‘ which 
fears nothing but its ditto.” It has means of escape open to no 
other ship, and is capable of ery be sufficient numbers any type 
of existing battleship. Admiral Colomb, in fact, concluded that 
‘*the destroyer is at present the battleship.” The destroyer may 
evidently be made larger without greatly reducing her torpedo 
force. The lecturer ended by asking: ‘‘ Must we not reasonably 
expect directly, the perfectly armoured torpedo vessel, sea-going, 
sea-keeping, comfortable to live in, and with 7 or 8 knots more 
speed than any possible armoured gun ship of present type?” 

In the discussion that followed, Captain Eardley Wilmot 
observed that history shows that means have generally been found 
to meet dangers that threatened the battleship; for a fire 
ships at one time appeared as formidable as torpedo boats, but the 
line formation which was adopted allowed them to pass through. 
Admiral Colomb’s enlarged armoured torpedo boats he regarded 
as impossible of realisation. : 

Captain May pointed out the extreme complication of torpedo 
boats and destroyers, and their great liability to destruction from 
shells, and their inability to keep the sea at night. At Ports- 
mouth they may be seen going out in the morning and returning 
in the evening; but evidently night is dreaded, and a gale would 
scathe them. He believed that the ré/e of the destroyer was to 
help battleships by running in on an enemy under cover of smoke, 
or on a favourable opportunity. es. 

Captain Parr remarked on the difficulty of combining armour 
with a torpedo vessel. He anticipated great danger to them from 
gun fire. Major Seton observed that quick-fire guns had hardly 
been noticed in the paper. Admiral Colomb, in reply, said that 
the officers of the Vernon looked forward to blockading with 
destroyers, and he thought that there were distinct evils attending 
the combination of torpedo vessels and men-of-war, one being that a 
ship was liable to destroy her own torpedo vessels in mistake for 
those of the enemy. 








A COACHBUILDERS’ EXHIBITION.—A little exhibition has been 
held by the Worshipful Company of Coachbuilders and Coach 
Harness Makers, at their hall in Noble-street, near by the Genera. 
Post-office. This exhibition consists in the main of drawingsl 
Early in the year the Worshipful Company threw open to 
every one genuinely connected with the trade four competitions 
with substantial prizes attached. The first competition was 
for working drawings 6in. to the foot, on one piece of 
paper, 8ft. by 4ft., of a single brougham on elliptic springs, 
any shape. The prize-winners were Messrs. L. O. Malley, 
Dublin ; 8. Marsden, Leighton Buzzard ; and D. H. Davis, Shrews- 
bury. In competition No. 2 the prizes were offered among members 
of the drawing and technical classes of Great Britain and Ireland. 
Each competitor was required to send up three drawings of the 
side elevation of any sort of carriage. The prizes were won by 
Mr. F. Maunder, Westminster Ciass; and Messrs. A. Marsden, 
R. J. Green, T. Jeffery, and J. W. Lay, of the London Corre- 
spondence Class, For working drawings of a single horse Stanhope 
phaeton without hood with wings on the side of the body and 
lamps in distinct outline, and drawings to sbow the framing and 
joints, two good prizes were offered to apprentices and others 
under twenty-one years of age. These were won. by Mr. P. 
Forder, of Wolverhampton, and Mr. W. Grandy#of ey a 
The fourth competition was for designs of a self-propelled light 
motor pleasure carriage to convey two or four persons, ‘‘ side eleva- 
tion, half-front, and half-back,” with details of mechanism, 6in. to 
the foot. The Worshipful Company guaranteed the copyright of 
any new design to remain the property of the winver of the 
prize, bat notwithstanding all inducements, and the number of 
hopefully promoted companies for the setting of all the land upon 
pneumatic-tired motor car wheels, the exhibits were considered 
neither practical nor of sufficient merit to obtain the sums of money 
and the company’s silver and bronze medals. 
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THE LONG DISTANCE ELECTRICAL TRANS. render available, and the excavation of large numbers of | 


canals for the irrigation of the land lying in the Sacra- 


MISSION BETWEEN FOLSOM AND SACRA- mento Valley. In the result a manufacturing city has | 


MENTO, CAL. 


not grown up around the point of generation of power, 


In our issue for the 9th of August, 1895, we described the | but the power is carried to the manufacturing city, while 
transmission plant carrying electricity between Folsom the irrigation projects are fast advancing toward accom- 
The plishment. 


and Sacramento then in course of construction. 


completion of the electrical equip- 
ment of the sub-station at Sacra- 
mento marked the accomplishment 
of a great power transmission en- 
terprise, conceived before the utili- 
sation of Niagara Falls electrically 
had advanced beyond a mere con- 
jecture, and presenting in its exe- 
cution problems the successful 
solution of which enabled the con- 
structors of the great Niagara plant 
so to modify their plans as to secure 
the most direct benefit from the 
power at their command. 

The Folsom-Sacramento Power 
Transmission was, at the time of its 
inauguration, the longest commer- 
cial transmission ever successfully 
carried out. The distance is not 
less than 24 miles. The entire work, 
hydraulic and electrical, is a monu- 
ment of pertinacious activity, the 
result of which has been the deve- 
lopment of one of the most exten- 
sive water powers in the State of 
Califernia. 

Briefly, the scheme covers the 
throwing of a dam across the 
American River above Folsom ; the 
conveyance of the water along a 


canal two miles long; the transformation at Folsom 
its power and its transmission to Sacramento—its point | 


of utilisation. 


The .dea of utilising the waters of the American river 
dates as far back as 1866, when the Natoma Wat2r and 





The Power House, Folsom 





Dynamo Room, Generator Station, Folsom, Cal 


| vided. Theshutterisa trussed timber patiews which, when 


raised, is made tightat the ends by wedged pieces, and at the 
bottom by mud apron boards. When it is raised the water 
in the river is backed up about four miles, and the storage of 
water under these conditions is estimated at 13,000,000 cub, 
yar Is. The shutter is operated by five hydraulic rams, three 
of which are each Tin. in diameter, and two of 54in. in 
diameter, all with a stroke of 54ft, 
When the shutter is raised the 
piston is fastened into position by 
a locking-pin controlled by a pinion 
and hand wheel. 

At each side of the dam begin 
the canals—one on the west, the 
other on the east side. That on 
the west is not yet completed. It 
will be 45ft. wide at the top, 30ft. 
wide at the bottom, and 6ft. deep. 
The water from this canal will be 
used principally for irrigation pur- 
poses. Each canal is provided 
with granite bulkheads, having 
three headgates operated by hy- 
draulic rams. The gateways in 
the east canal bulkheads are If ft. 
by 14ft. in the clear, and have gates 
opening at a height of 12}ft. above 
the sill. The gates are 3in. by 
12in. timbers secured by bolts. 
Each gate is attached by link and 
pin to the lower end of a piston 
6in. in diameter, which moves in 
a 12in. cylinder, and has a 12ft. 
stroke. The water for the pistons, 
at 100 lb. pressure per square inch, 
is delivered from the State power- 
house through a fin. pipe. Move- 


The new company seemed at first, however, desained | ment of the gates by leakage of water in the cylinders is 


to meet with no greater measure of success than did that | prevented by two checking gears to each gate, keyed to 
which it superseded. While the plan appeared feasible, | a 3}in. shaft passing through the bracket by which the 


the money to cover the estimated cost of the hydraulic | cylinder is mounted on the bulkhead. 


construction was not forthcoming; and the uncertainty 
of profitably disposing of the power too _ 

evident to attract capital. For seven 
years more, therefore, tte work lan- 





The Capitol, Sacramento 


guished. In the meantime it had been 
recognised that the execution of the 
project would be a benefit to the com- 
munity at large, and the State of Cali- 


The east side canal follows the bark of the river, and 






Outgoing Transmission Wires, Folsom 


Mining Company began the foundations of a dam intended | fornia became interested inthe work. An agreement was , runs from the dam to the Polsom power-house, a distance 
to create a large basin for water storage purposes. This | entered into between the State and the Folsom Water | about two miles. It is divided into three sections. The 
| Power Co., whereby the former received a site for a prison | first extends from the dam to a point a little below the 


plan retained its modest proportions, intermittent work 
being done upon the dam at rare intervals during the 
next fifteen years. In 1881 the Folsom Water Power | 
Company was formed, for the purpose of taking over the 





Penstocks and Turbines, Fulsom 


rights of the Natoma Water and Mining Company, in- 
fusing new energy into and developing the original project. 

The new plan contemplated a much more extensive 
enterprise—that of the erection of a large manufacturing 


city near the dam to utilise the power which it was to ' and additional storage capacity for the waste water pro- 











‘ «xciter and Water-wheel Governor in Dynamo Room, Fols- : 


| and water power privileges in return for the con- 
| struction by convict labour of all the masonry on the 
jam and sections 1 and 2 of the canal. The State 
privileges covered 1200-horse power to be delivered 
to the State power-house to be erected on the canal 
about 2000ft. distant from the fall. Under this con- 
tract the hydraulic part of the project was pushed 
forward to conclusion. For several miles above the 
dam the course of the American River lies between 
| high granite bluffs which come together at a point 
seemingly destined by nature for the site of the dam, 
and here the dam was built. Itis a massive struc- 
ture of granite laid in Portland cement. It is 650ft. 
long, 89ft. high in the centre, 87ft. wide at the base, 
and 25ft. wide at the crest. It contains about 48,590 
cubic yards of masonry. The crest is provided with a 





6ft. high, which at high water is lowered into a recess } 
in the crest. During low-water season in September it is 





State power-house, a distance of about 2000ft. 
For the greater part of the way it is quarried 
into the face of the granite cliffs, the stone taken 
out being used in the construction of the dam, 
the head-work masonry, and the heavy retain- 
ing wall which forms the outer bank of the 
canal. This section is provided with four sand- 
gates, and includes the first fall in the water at 
the State power-house—a drop of 74ft. The 
second section, 4000ft. long, continues on to 
Robber’s Ravine, where the work of the State 
ended. The inner side of this section is a heavy 
wall of masonry, the outer of earth and rock 
filling, protected against the river by heavy rip- 
rapping. The third section, 3500ft. in length, 
built by the Folsom Water Power Company, is 
made by earth and rock excavation, an earth 
rock fill forming the outer bank, which is pio- 
tected by rip-rap. ; 

A broad-gauge railroad track is laid along 
the outer bank of sections 2 and 3 of the canal. 
This crosses from the outer to the inner bank 
on a truss bridge at the upper end of Section 3. 











heavy wooden shutter or flashboard 180ft. long and Step-up Transformers, Toisom, showing Air-Cooling Arrangemcnt 


The width of the east side canal is 66ft. above the 


raised by hydraulic pistons, the depth of the basin increased, | head-gate. Section 1 is 58ft. wide on top and 45ft. on 





the bottom, the other two sections are each 50ft. wide on 
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top and 40ft. wide on the bottom. The depth of the 
canal is 8ft., and the flow is estimated at 104,000 cubic 
feet per minute. 

To prevent sand or gravel passing into the canal and 
continuing on to the power-house and damaging the 
wheels, four sluice gates, 5ft. by 6ft., are placed in the 
wing dam. The bottom of these gates is 8ft. below the 
bed of the canal, and an 8ft. wall is built across the canal 
a little lower down the stream. To render the removal of 
the sand and gravel more effectual, three of the gates 
close the mouths of tunnels, covering the entire width of 
the canal and built through the outer bank. Into these 
tunnels any stones or heavy substances are drawn and 
discharged through the sluice gates into the river below, 
while the depth of the tunnels being 8ft. below the bed 
of the canal allows of free operation without interference 
with the flow of water in the canal. The lower end of 
Section 2 is also provided with four sluice gates, for the 
purpose of relieving the canal. 

At Robber’s Ravine a large log basin covering several 
acres has been constructed by the side of the canal, to 
hold the logs of the American River Land and Lumber 
Co. Here a large saw mill is erected, driven entirely by 
electricity. A timber boom to deflect the logs into the 
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Th? Transmission Line, Folsom to Sacramento 


basin is carried a>ross the canal, below the railway bridge. 





River from the placer mines in the up waters. 
the lower end of each 


with the lower river by a canal, and throuch these 





Step-down Transformers at Sacramento Sub-station 


| the silt and débris is carried away from the wheels. 
The hydraulic plant consists of four psirs of 30n. 


McCormick turbines, each of 1260- 
horse power capacity at 300 revo- 
lutions. The penstocks are of steel, 
8ft. in diameter, and each wheel 
has two discharge tubes. By this 
arrangement in pairs the end thrust 
is neutralised and sufficient power 
and speed are developed to allow 
of direct connection to the gene- 
rators. The governors are of the 
Faesch-Picard type. They are 
placed in the dynamo-room, and 
are assisted by heavy fiy-wheels 
fitted to each water-wheel shaft. 


Each fly-wheel weighs 10,000 Ib., 
and heavy steel tires are shrunk 
on the rims to guard against acci- 
dent under a high peripheral speed. 
Two special horizontal wheels are 
provided for the exciters. The 
wheels run under a head of 55ft , 
and the water, after having passed 
the turbines, is discharged into a 
tailrace canal, and distributed for 
irrigation purposes over the coun- 
try south and west of Folsom. The 








| ga pply of water is not likely to fail. The sources of the 








ihe At | rator switchboard, and thence to nine step-up trans- 
bay a sluicing gate connects | formers in the second story of the power-house. The 


| capacity of each transformer is 250 kilowatts. These 
| transformers are of the air blast type, space being left 
| between the coils to allow a current of air to be forced 
| through them by blowers driven by induction motors. 
In these transformers the pressure is raised from 800 
volts to 11,000 volts, and the current passes to the high 
| tension lines carried out of the power-house over large 
double petticoated porcelain insulators, tested to with- 
stand 25,000 volts alternating, and through porcelain- 
lined holes in the wall. 

The switchboards are of Tennessee marble, and are so 
arranged that the generators may be run in parallel or be 
connected to a separate line as may be desired. The 
generator switchboard carries the necessary switches, 
ampére meters and volt meters, and apparatus for syn- 
chronising the generators. The pads ese in the 
| transformer room carry switches for the high and low 
tension sides of the transformer and switches and current 
indicators for the transmission lines. A separate circuit 
runs from each generator to Sacramento. 





_The pole line is double throughout, and follows the 
highway from Folsom to Sacramento. a distance «f 24 








Buffalo Brewing Co., Sacramento 


miles. The poles outside the cities are of cedar wood 


Section 1 of the canal terminates at the State Power | American River are in the Sierra Nevada, and during the | 40ft. high, having a diameter of 12in. at the top and 16in. 


House, a granite structure erected 
immediately over the canal, con- 
tiguous to the State Prison yard. 
The power plant consists of six 
87in. Leffel turbines, with vertical 
shafts geared to a horizontal shaft 
overhead. This in turn is bolted 
to pumps, air compressors, electric 
light dynamos and machines. All 
the water may be passed through 
the turbines or may be turned into 
the second section of the canal by 
side gates. A log chute is also pro- 
vided to allow the logs to pass on 
into the canal. All the water passes 
on after passing through the power- 
house, and none of the power avail- 
able at Folsom is wasted. 

With the completion of the dam 
and the canal the work of the Folsom 
Water Power Company ended. All 
the water power rights have passed 
to the Sacramento Electric Power 
and Light Company, which has 
carried out thetransmission scheme. 

On reaching Folsom the canal 
takes a sharp turn at right angles 
and widens out into a forebay 150ft. 
long, 100ft. wide, and 12ft. deep, 
which forms a settling basin for 
débris. It is divided lengthwise 
into two distinct parts by a stone 


Dynamo Room, Sub-station,gSacramento, Cal. 





at the butt. In the cities, at 
points of intersection with other 
lines, the poles are 60ft. high. 
Each pole carries two cross arms 
for two circuits, each circuit of 
No. 1B and S bare copper wires 
supported on large petticoated por- 
celain insulators similar to those 
already mentioned. Each circuit 
can carry the output of one dy- 
namo. The loss in transmission 
is calculated at 7°5 per cent. when 
transmitting 3000-horse power. 

The telephone line is strung on 
the same poles as the transmission 
line, and connects Folsom with 
Sacramento. It is carried on cross 
arms placed 36in. below the lowest 
wire of the power line, and the 
transmission line being spiralled 
every mile, and the telephone wire 
transposed every fifth pole, inter- 
ference from induction is not 
noticeable on the telephone cir- 
cuits, and conversation can be car- 
ried on distinctly, not only hetween 
Folsom and Sacramento, but also 
between Sacramento and Placer- 
ville, a distance of fifty miles. 

The sub-stationis a fire-proof two- 
storey building on the corner of Sixth 
and H-streets in Sacramento. The 





wall extending from the canal to the turbine wall. Each | dry season are replenished by the melting snows. In the | transformers occupy the upper storey, and the dynamo 
of the two forebays thus formed is divided lengthwise by | autumn the rainy season sets in, and the river is thus kept | room the ground}floor. In the transformer room, the ter- 





Buffalo Brewing Co., Sacramento—Bottle-Washing Department 


plank partitions. This construction allows of each bay | is of capacity sufficient to excite the fields of all four 


full at all times of the year. The 
formation is of granite, and the 
power capacity of the installation 
is largely supplemented by a series 
of impounding reservoirs under con- 
struction in the mountains. 


The power-house is built on the 
site of an old placer gold mine, 
where a fall of 55ft. is available at 
high water. The building is of brick, 
and two stories high. The water 
wheels are placed in the open air 
between the forebay and the wall of 
the structure through which the 
turbine shafts pass. Each shaft is 
6,j;in. in diameter, and is fitted with 
insulated flanges, and each is 
coupled to a 750 kilowatt three- 
phase generator. Each generator 
is 8ft. 8$in. high, occupies 11ft. by 
8ft. 8in. floor space, and weighs 
59.000 1b. Each is a 24-pole ma- 
chine, d2livering current at 60 cycles 
at 800 volts, and running at 300 
revolutions per minute. The exci- 
ters are four-pole 300 volt, 30 kilo- 
watt dynamos, either cne of which 


being thoroughly cleaned out while the other is in use, and | generators. 


prevents accumulation of silt brought down the American | , From the generators the current passes to the gene- 








Buffalo Brewing Co., Sacramento—Barrel-Washing Department 


minals from the 10,000 volt lines are carried to the high ten- 
sion switchboards, on which are operated the different con- 
nections of the step-down transformers. These trans- 
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formers are also ventilated by air shafts, and vary in size 
in accordance to the duty required of them, the secondaries 
delivering the current at 125 volts, 500 volts, and 1000 
volts. The transformer circuits are connected to high 


and low tension switches on the boards, and these in 
turn are connected with distributing boards for the 
synchronous motors, power circuits, and incandescent 
lighting. 

In the dynamo room of the sub-station a line shaft 


Southern Pacific Railway Shops—Transfer Table 


91ft. 6in. long and Tin. in diameter runs the entire length | 


of the room. To this shaft,through friction clutches, are 
coupled three synchronous motors, each of 250 kilowatt 
capacity, wound for a potential of 500 volts, and running 
at a speed of 250 revolutions per minute. Belted to this 
line shaft is one 200-kilowatt and one 90-kilowatt 
multipolar generator, and two 100-kilowatt bipolar 
generators, all of 500 volts, and three 100 light, aid two 
75-light brush are machines, delivering 
current at 5000 volts to the arc circuits. 

This room also contains the switch- 
boards for controlling the synchronous 
motors, the railway generators, the feeder 
circuits and are dynamos. For the opera- 
tion of the synchronous motors 750 kilo- 
watts of transformer capacity is utilised, 
the balance being used for the low and 
high tension distribution. The low-ten- 
sion current is distributed by a three- 
phase four-wire system, which combines 
the three-phase and Edison three-wire 
systems, that is, three wires for three- 
phase current and a fourth or neutral 
wire. Incandescent lights are connected 
between the neutral and any one of the 
three other wires, while motors are con- 
nected directly to the three-phase wires, 
giving at the main 115 volts for lamps 
and 200 volts for motors. The feeders 
for this extensive system pass from the 
sub-station through a distributing switch- 
board, which carries potential regulators 
for maintaining constant pressure at the 
miins. Additional circuits run from the 
sub-station at 500 and 1000 volts sup- 
plying current for lights and motors in 
the more distant parts of the city. 

Power was transmitted for the first 
time from Folsom to Sacramentoin July, 
1895, for the operation of the Sacramento 
Street Railway. Later a grand festival 
was held to celebrate the completion of 
the work. The balance of the machinery 
has since been set up, and the generating and transform- 
ing installation is now complete. 

The power tfansmitted is used in Sacramento to light 
13,000 incandescent lamps and 500 arc lamps in the 
city; operate its extensive tramway system, and for 
sundry manufacturing and other industrial purposes. 





In the boiler shop is a three-phase induction motor of 
50-horse power capacity, driven from the 440-volt line. 
This motor drives all the machinery in the boiler and 
tender shops, consisting chiefly of stamps and shears, 
and each is provided with a heavy fly-wheel which carries 
the stamps and shears over the sudden shocks. Theload 
thrown upon the motor is thus excessive when startin 
the machines from rest; but when the maximum spee 
is reached the load drops off, and remains stationary at 
about 30-horse power. The 
spring shop is equipped with 
a 10-horse power induction 
motor, also driven from the 
440-volt line. In this shop all 
the spiral, elliptical, and leaf 
springs used in the works are 
made. The load thrown upon 
this motor is also for a few 
seconds enormous, as can readily 
be understood when we realise 
that the making of a spiral 
spring means the winding upon 
a mandrel of a bar of rod steel 
lfin. in diameter. 

The operation of these shops 
up to the time these motors 
were installed was carried out 
by steam transmitted some dis- 
tance. The motors, in addition 
to extremely satisfactory work, 
have already shown a consider- 
able saving over the old methcd 
of drive. ‘ 

Another large customer is 
the Buffalo Brewing Company. 
The motors were installed under 
a guarantee that in their opera- 


tion they should show a saving of 40 per cent. over th2 | the switchboard in the power-house. 
This guarantee has | 


cost of steam previously used. 


——oee 


of the Record Union of Sacramento is driven by a 20. 
horse power motor of similar type to that used in the 
Day and Joy office, and four type-setting machines are 
driven by one of 5-horse power. 

The plant of the American River Land and Iumber 
Company, situated on the line of the canal at Robber’s 
Ravine, has already been referred to. It is now in 
operation and is driven exclusively by electricity, the 
wires being brought some 600ft. from a special panel in 





Messrs. “ay and Joy, Sacramento 


This sawmill is a 


band mill of 50,000ft. capacity ten hours run. The 


been exceeded, the saving by actual test having reached | wood is cut in the mountains and sent down a’ chute, 
not less than 50 percent. The motors are distributed | down which the logs drop half a mile in twenty seconds 
through the brewery as follows :—One of 5-horse power in | into a deep still-water basin above a dam, forty-two miles 
the bottle-washing house, one of 10-horse power in the | from Folsom. They pass down the river to the Folsom 
keg-washing department, and two of 30-horse power and | dam and along the two miles of canal to the log basin, 
one of 20-horse power operating the blowers, the malting which has a capacity of 1,000,000ft. of logs. 

_, The motors are all in the lower floor of the sawmill, 





Southern Pacific Railway Shops, Sacramento--Spring Shop 


house and the machinery in the machine shops. As soon 
as the special motors are ready, the large ammonia 
pumps will also be driven by electricity. the motors 
in this installation are 200-volt three-phase induction 
motors, taking current from the 1000-volt circuit. The 
current is transmitted a distance of two miles from the 


The price charged per kilowatt hour for power is such | sub-station, and undergoes the necessary reduction in 


that steam, with coal at from thirty-two to thirty-three | transformers in the brewery. 
Our last illustration shows a 10-horse power induction | 


shillings (8 dols. to 9 dols.) a ton, is gradually suffering | 


relegation to the back ground. The elec- 
tric motor has already displaced the steam 
engine in many of the city industries, and 
the process of equipping those plants not 
yet operated by the current is going 
steadily forward. 

The largest consumer of current is the 
Tramways Company, which, over 244 
miles of single and 17 miles of double 
track, operates 32 motor cars and trailers. 
The consumer next in importance is the 
Southern Pacific Railway shops. These 
works make use of both the direct current 
and three-phase current. The direct 
current is used to operate a transfer table 
by which the locomotives are transferred 
to the different shop tracks. The motor 
used is one of standard tramway type 
rated at 800 lb. tractive force through a 
33in. wheel. It is so geared that it oper- 
ates not only the table itself but drives a 








American River, Land, and Lumber Co., Folsom Canal—Log Haul 


drum carrying a wire rope used for hauling the locomotives ; motor driving the presses in the printing establishment 


upon the table. 


The current is the 500-volt tramway | of Day and Joy. This took the place of an 8-horse power 


current, and is taken up by means of a sliding shoe | steam engine which was suitably dressed in crape on the 


descending into a slotted conduit. 


Reference to the | day the motor was started. The motor takes current 


illustration shows the drum placed about the middle of | from the 200-volt three-phase line, and drives one four- 
the table, while the motor and controller are housed in 
the galvanised iron shed, 


roller cylinder press, one single cylinder press and several 
job presses. The 20,000-copies-per-hour press in the office 


| about half are in Lombardy. 


| except one which operates in the filing room. The largest 
| motor is one of 75-horse power, driving the 14in. band 
| saw 54ft. long through a spur gear, the pinion being on 
| the motor shaft, and the large gear on the saw shait. 
| This motor runs at 600 revolutions, The next in size is 
| a 50-horse power motor, running at 700 revolutions, and 
| driving the “edger” by belt. This is the only belted 
| motor in the mill. Both these motors run at 720 volts. 
| The three next in size are each of 30-horse power, running 
| from a 200-volt circuit at 900 revolutions. The first 
drives the log feed works and the carriage, and runs con- 
| stantly in the same direction, reverse motion being 
| obtained by bevelled friction cones. The second drives 
| the log haul and fan, which blows the sawdust into its 
| receptacles and slab conveyors. It is attached directly 
| to the driving shaft, and is connected to the other parts 
| of the machinery by bevelled gears. The third is cor- 
| nected directly to the shaft of a twelve saw “ garg 
trimmer.” Lastly, there is the 5-horse power 20(-volt 
| motor driving the machinery in the saw filing room. 

| The voltage of the current for the 30-horse power and 
5-horse power motors is reduced through transformers a‘ 
the mill, which is lighted by 150 incandescent lamps. 


| This milli is said to be the first sawmill in the world to 


be operated entirely by electricity. It is at least the 
first of its great capacity. 

The Folsom-Sacramento installation may be said to 
offer a complete illustration of the possibilities of power 
electrically transmitted. Every problem to be met within 
transmitting power over long distances at high potentials 
and utilising it has been solved successfully, and the benefits 
derived from this are being fully realised, not only by 
the inhabitants of Folsom, Sacramento, and the interven- 
ing towns, but also by the promoters of the project, who 
are now reaping the fruits of their persistent efforts. 








Tue Corton InpUsTRY OF LOMBARDY.—The growth of the 
cotton industry of Lombardy is described by the British Consul at 
Milan in a report just issued, The number of spindles in Italy is 
now little short-of 1,800,000, and there are said to be 70,000 power 
looms, besides a very large number of hand looms. Of these 
A large proportion of the spinning 


| mills work night and day, so that the spindles may be calculated 
| as equivalent to 24 millions in countries where night work does 








not prevail, 


Tue NEw RaILROAD RUNNING THROUGH TRAFFORD PARK estate, 
Manchester, from the main entrance of the Royal Show Ground 
to Barton Lodge, was inspected on Friday last by representatives 
of the ge 4 Canal Coney and of the Trafford Park Estates, 
Limited, who were conveyed over the line from the Dock-office by 
two of the Ship Canal Company’s | tives. The railway is 
directly connected with the railway system of the Ship Canal, and 
tbrough the Canal system with all the other railways in the die- 
trict. The new line will serve for the conveyance of merchandise 
in ordinary railway wagons to and from works upon the Trafford 
Park Estate and the Manchester Docks, as well as with all parts 
of the kingdom, and the Ship Canal Company have arranged to 
convey exhibits, &c., for the Royal Show over the railway right up 
to the show ground. In addition to its use as an ordinary railway, 
gas traction tramcars, wheeled to the ordinary railway gauge, 
will convey passengers to and from Barton, for which purpose it 
The time taken 





is ex to be formally opened on June 18th. 
in collecting the materials and pas gp. | the line—34 miles in 
length-—has been less than one month, and it is believed to be a 


time record in the construction of permanent way in this country. 
The party taken over the line included the manager of the Ship 
Canal Company, Mr, W. H. Collier; the assistant manager, Mr. 

. C, Wilson ; the railway superintendent, Mr. J. Hamilton ; the 
Manchester Corporation canal engineer, Mr. W. Taylor ; and the 
Bridgewater Canal engineer, Mr. F. Wisall, The Trafford Park 
Estates were represented by Sir W. H. Bailey and Mr. Marshall 
Stevens, directors; Mr. Francis Ellis, jun., engineer; and 
Mr. Grundy, Messrs, Nuttall were the contractors for the railway. 
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RAILWAY MATTERS. 


AccorpinG to Indian Engineering an order has been 
sent home for eight new locomotive engines, having tenders fitted 
with vacuum brakes, These engines are said to be intended for 
the proposed fast mail service to be introduced between Raichore 
and Madras in July. 


In April last there were recorded 105 train accidents 
in the United States, of which 36 were collisions, 63 derailments, 
and 6 other accidents. Nine accidents were due to road defects, 
32 to defects in rpg 15 to negligence, 4 to unforeseen 
obstruction, while 42 are ‘‘ unexplained.” 


Tue Derby Town Council have conditionally approved 
of the scheme for the construction of a light railway between 
Derby and Ashbourne, a distance of about twenty-four miles. 
The promoters have decided to adopt electricity as the motive 
power, and the overhead trolley system will probably be adopted. 


Pians and sections of the proposed circular light rail- 
way from Kittybrewster, to join the Skene and Echt railway at 
Oldmill, Aberdeenshire, have now been lodged with the authorities, 
The railway, says the Contract Journal, will be a single one, and a 
little over three miles in length. The estimated cost is £131,690. 


A Reuter’s telegram from Mentone states that a fatal 
accident occurred on Friday evening in the Cap Martin tunnel. 
A gang of men were at work on the new double line, when at a 
quarter to nine part of the old roof near the centre of the tunnel 
fell in, burying four workmen. ‘Two were killed outright. Traffic 
was interrupted on the line for two hours, 


On the 9th of last month, according to the latest 
advices from the Transcazpian, says the St. Petersburg correspon- 
dent of the Times, the construction of the Merv-Kushk Railway, 
to run to the Afghan frontier opposite Merv, was inaugurated on 
the banks of the Murghab og Governor, General Kuropatkin. 
The line, it is expected, will be finished by the aut 


Tre Tramways Committee of the Glasgow Corporation 
have appointed a sub-committee to superintend the electrical 
equipment of the Springburn section of the tramways, and also to 
consider and report upon whether the necessary power could be 
obtained from the present electricity station in John-street, or 
whether it would necessary to erect a special station at 
Springburn. 


Tue Board of Directors of the Nilgiri Railway Company 
has, subject to the approval of the Madras Government, accorded 
sanction to an estimate, amounting to Rs. 15,000, for completing 
the remaining portion of the line from Kullar to Coonoor, a dis- 
tance of about seven miles, The agent of the South Indian 
Railway bas submitted, for the sanction of the Government of 
India, a revised estimate, amounting in round figures to Rs. 53,000, 
for the janction arrangements at Peralom Station, consequent on 
the construction of the Karikal-Peralom Railway. 


Last Saturday afternoon a serious collision occurred at 
Pitsea Junction on the London, Tilbury, and Southend Railway. 
An express train, running on Saturdays only, leaves Shoeburyness 
at 1.55 p.m., followed by an ordinary train ten minutes later, 
which runs from Pitsea in connection with a train leaving that 
station at 3.2, The express on Saturday on entering Pitsea ran 
into the 3.2 train, which was standing empty in the junction, with 
such force that the brake van and three carriages were telescoped 
and completely wrecked. The engine of the express, one of the 
company’s newest engines, was much damaged. A cleaner who 
was at work in the stationary train received terrible injuries, The 
fireman of the same train was at work cleaning under his engine, 
and had three fingers cut off. The passengers and company’s ser- 
vants in the express train had many narrow escapes, but no injuries 
are reported beyond severe shock and shaking. 


Tue Purdue University has closed a contract with the 
Schenectady L tive Works for a new locomotive to be used 
in its engineering laboratory, in ion with courses in railroad 
engineering. he new focomotive will possess a number of 
features which are quite new. It will carry a steam pressure of 
2501b. and will have cylinders so that it may be used as 
a simple or a compound engine. The cylinders and saddle will be 
made up of different casti and the centres will be so chosen as 
to allow the use of cylinders up to 30in. in diameter. Several 
cylinders will be provided, and these, with a suitable series of 
bushings, will allow for different cylinder ratios in compound work. 
The whole machine will thus afford facilities for dealing with con- 
ditions quite beyond the limits of present practice, From its 
place in the laboratory, the old locomotive, hereafter to be known 
as ‘‘ Schenectady No, 1,” and which in the course of its six years’ 
sojourn in the laboratory has been run an amount equivalent to 
20,000 miles, and has served in an experimental study of many 
important problems connected with locomotive design, will pass 
into active service on the road, while the new engine, ‘‘ Schenec- 
tady No, 2,” will take its place upon the testing plant. 


Tue Southern Pacific Railway Company is preparing 
to adopt schedules of tonnage rating for its goods locomotives 
throughout the whole of its lines, the plan having been in use with 
satisfactory results on the Western Division for two or three 
months, According to the Railroad Gazette, experiments are now 
being made, and in order to secure uniformity on the widely 
separated divisions of the company—some in Texas and some in 
Oregon—the general manager has issued to the fifteen superin- 
tendents of the company a circular outlining the plan adopted on 
the Western Division. A train of loaded cars is made up, with a 
list showing the weight of one car, of the first two cars, the first 
three cars, &c,, and this is supplemented by a list beginning at 
the rear end. Weights are shownin ‘“‘Ms” or units of 1000 lb. 
This train is tested on a level or on an easy grade, with one of each 
class of locomotives in use on that division, and then, with a loco- 
motive of one class only, it is tested on the ruling grades. In 
these last tests an engine facing backward is attached to the rear 
end of the train, to attach and detach cars where necessary, to 
act as a helper where needed, and to act as the hauling engine 
where grades are tested both sides of summits. Tests are being 
made, both starting from a standstill and in the usual way, up 
grades at ordinary speeds, 


TE proposed doubling of the main line between Brest 
and Finisttre has been favourably reported on by the Commis- 
sion of the Chamber of Deputies, and the question will soon come 
before the Chamber for the decision, which is expected to be 
favourable, At present only two sections of about twenty-four 
miles between Saint Brieuc and Guingamp, and between Brest and 
Kerhuon have a double line. The line from Carhaix to Rosporden 
is open for goods and passenger traffic. In light railways the Brest 
Chamber of Commerce have strongly recommended the construc- 
tion of a line between Plabennec, Lesneven, and Plouescat, so as 
to bring the latter place in direct communication with Brest, and 
open up the district, essentially an agricultural one, and growing 
in importance ; it would at the same time give an additional route 
via Plouescat to Roscoff and St. Pol de Léon. A line to 
Conguet, from which steam communication is kept with the Islands 
of Ushant and Mo!éne is also advocated by the Chamber, but still 
remains in abeyance. The construction of the line from St. Méen 
to Loudéae and Carhaix has been commenced on the section between 
Loudéac, Guingamp, and Carhaix. The proposed railways from 
Plouay to Ploérmel, La Roche-Bernard to Licuies, and from 











Lorient to Plouay, are still under consideration. The construction 
of a bridge over the Elorn at the passage of Plougastel, a few 
miles up the river from Brest, will probably be proceeded with 
shortly, and will be a great boon to the district, 











NOTES AND MEMORANDA. 


THE mean corrected value of the specific heat of water 
between freezing and: boiling points, as measured in mechanical 
units at Manchester, has been found by Professor Osborne Reynolds 
and Mr. Moorby to be 776°94. 


Tax production of coal in the Dortmund District in 
Germany for the first quarter of the present year was 11,750,215 
metric tons, showing an increase of 724,970 tons, or 66 per cent, 
over the first quarter of last year. 


LarGe quantities of Portland cement—4788 barrels in 
189s—are imported into Rio Grande do Sul in the Brazils, but all 
the barrels seem to bear Garman and Belgian marks, @ prices 
per barrel, averaging 14 to 1#cwt., vary from 10s. to lls, 3d, 
according to quality ; the quantity on the market and the rates of 
exchange a!so have an influence on the price. 


SEVERAL years ago, when the supply of natural gas 
showed such a decided drop, it was predicted that the new fuel 
would before long be a thing of the past. The latest report of 
the Philadelphia Company, which has been the most extensive 
operator in natural gas, indicates that the supply is holding out 
unexpectedly well, says The American Manufacturer. This report 
is the thirteenth annual statement made by this company, and 
shows that during the past year it drilled 51 wells, 31 being produc- 
tive of gas, 11 of oil, and 10 dry. The company is now operating 
924 *41 miles of Pipes has 68 telephone stations, and 380 °3 miles of 
telephone wire. The amount of natural gas sold during the past 
year was 10,857,956,000 cubic feet, all of which was sold by 
meter. 


Recent new researches by M. Berthelot on “ Tools 
and Weapons of the Copper Age in Ezypt, their Methods and 
Manufacture,” formed the subject of a paper read at the last 
meeting of the Paris Academy of Sciences. The objects described 
belong to most ancient Egyptian times, and consist of pre: 
pure copper, no tin being present in any case, A careful examina- 
tion of some copper needles, found in a tomb at Abydos by 
M. Amelineau, showed that they had been prepared from a thin 
lamina of metal, by folding over and subsequent forging. A small 
chisel obtained from the same place was found to have been made 
in a very similar manner. A hollow needle was formed from thin 
copper leaf, in a manner very similar to that employed at the 
present time in the manufacture of helical tubing for bicycles, 


Tue liquefaction of fluorine gas has recently been 
effected by M. Moissan and Professor Dewar at about 185 deg. Cent. 
below zero, When a current of fluorine gas is passed into an 
apparatus maintained in the midst of liquid oxygen in tranquil 
ebullition at a temperature of — 180 deg. Cent., liquefaction does 
not occur. But as soon as that temperature is diminished by ex- 
hausting the gas above the liquid oxygen, the liquefaction of the 
fluorine begins, and a clear yellow and extremely mobile liquid is 
obtained, which resumes the us state as soon as the tempera- 
ture rises. This liquid has lost the chemical activity characteristic 
of fluorine in a state of gas. It no longer attacks glass, silicon, 
sulphur, or phosphorus, Fluorine at a very low temperature, 
however, still attacks carburetted hydrogen, and its affinity for 
hydrogen seems still to exist. 


AN a is said to have made a remarkable ascent 
from Nashville recently. The vessel is a cylindrically-shaped 
silken bag, with rounded ends, and is 42ft. long and 16ft. 
wide, enclosed in a netting which is attached to a beam ; 10ft. 
below from this beam a saddle is mded, with pedals like a 
bicycle, by which a four-bladed pro ler, 10ft. in the rear of the 
aéronaut, is caused to revolve. Hydrogen gas was used to inflate 
the ship. After the ship had risen to a height of about 500ft., the 
aéronaut turned a to show that the propeller was 
effective. He continued rising until he was out of sight, and pro- 
pelled the machine in a direction diagonally to the wind at a rate 
of ten or twelve miles an hour. According to Nature, after 
travelling fifteen miles he returned to within four miles of the city, 
but he had to rise and fall so many times that his supply of 
became exhausted, and also one of the blades of his chapter 
broke, and he descended, 


A new form of transmission dynamometer was described 
at a recent meeting of the American Institute of Mechanical 
Engineers by Dr. F, Bedell. Its distinctive feature lies in two 
discs, one of which is secured to the driver and the other to the 
driven shaft. These shafts are connected by springs, so that the 


angular position of the discs will vary with the torque, or force 
transmitted. In the discs are slots, arranged to intersect each 
other at a point. 


The — the torque the more one plate moves 
ahead of the other, and the further the point of intersection of the 
slots will move towards the centre. In front of the apparatus is a 
statio opaque screen, having a ground glass scale. Behind the 
discs an —- the scale is placed an incandescent lamp, the 
light from which passing through the apertures made by the inter- 
sections of the discs, throws a line of light which, owing to the 
rapid movement, is apparently continuous. Upon the glass scale, 
and, as the torque or moving force increases Pa the points of inter- 
section approach the centre, the line rises upon the scale, which 
may be graduated to represent pounds of moving force, or for a 
constant speed, horse-power direct. 


‘ SigNALLING through Space without Wires” formed 
the subject of a paper read before the Royal Institution 
on Friday last by Mr. W. H. Preece. The author described the 
method he himself had worked out of sending signals from one 
place to another without intervening wires. In this system, which 
made use of electro-magnetic waves of low frequency, two parallel 
circuits were established, one on each side of a channel or bank of 
a river, each circuit becoming successively the primary or secondary 
of an induction system according to the direction in which signals 
were to be sent. Strong alternating currents were transmitted in 
the first circuit, so as to form si in the Morse code, The 
effects of the shor _ of these currents — as J 
magnetic waves ugh the intervening space, and if the secon: 
pre was 80 situated as to be waned by these ethereal nora 
their energy was transformed into secondary currents, which could 
be made to affect a telephone. This system was successfully used 
in 1895 to telegraph across the Sound of Mull when the submarine 
cable had broken down. With reference to the distance to which 
it was possible to signal in this way, the lecturer mentioned that 
the curious law had worked itself out that the length of each of 
= two parallel circuits must be equal to the distance between 

em, 


THE new suspension bridge which is to be built across 
the East River, connecting Grand-street, New York, with Broadway, 
Brooklyn, will have the cables of the suspended channel span 
carried by two towers of steel-frame construction, each tower rest- 
A agp two masonry piers. The bridge will havea total length of 
7200ft., with a suspended channel span of 1600ft., centre to centre 
of towers. The shore spans will not be carried by the cables, but 
will be supported by the masonry anchorages and the steel towers, 
with a central braced tower at mid-span. The approaches will be 
steel viaducts, with grades of 3 per cent. for the roadways and 
2 per cent. for the tracks for the elevated railways. The suspension 
span will have a headway of 135ft. for 400ft. at the middle and 
117ft. at the towers. [t will have two stiffening trusses 72ft. apart 
centre to centre. The bridge will be 118ft. wide, having two road- 
ways, two footpaths, four tracks for electric cars, and two tracks 
for elevated railway trains, The masonry for the towers will 
extend to 23ft. above high-water, and upon the masonry will be 
erected steel towers, the saddles of which will carry the centres of 
the cables ata height of 335ft. above high-water. The four cables 
will be built up of straight steel wires of No, 6 B.W.G., in nine- 
teen strands, the finished diameter being about 17}in. 











MISCELLANEA, 


TuE West Hartlepool Town Council have engaged Prof. 
Kennedy for the purpose of preparing plans and specifications for 
an electric light installation for the borough. 


Mempers of the British Association who intend to be 
present at the forthcoming meeting at Toronto, are urged to apply 
for Canadian Steamship berths as soon as possible, as the berths 
still remaining will soon be filled. 


Tue Russian Electro-technical Association will hold 
an International Electrical Exhibition in St. Petersburg during 
the summer of 1899. All the principal electro-technical industrial 
concerns will be invited to participate in the exhibition, for which 
considerable is foreshadowed. 


THE Croydon Corporation is about to apply to the 
Local Government Board for sanction to borrow £32,000 for the 
construction of new waterworks at Waddon, where boring opera- 
tions have been carried on with great success, The average daily 
consumption of water in Croydon is nearly 3,000,000 gallons, 


Tue formation of a syndicate of owners of iron mines, 
with a capital of 27,000,000 yen, to establish steel work on an 
extensive scale in Japan, is re They have asked the 
Government to guarantee 6 per cent. on the capital for a term of 
years. The head of the syndicate is said to be Mr. Amenomiya 
Keijiro, the owner of extensive iron mines at Iwate-Ken. 


In the House of Commons, recently, replying to Lord H. 
Cecil, the First Commissioner—Mr. Akers Douglas—said a site had 
been selected for the new magnetic observatory at Greenwich. 
The Queen has signified her consent to the handing over of the 
Ranger’s Lodge at Greenwich to the Commissioners of Woods and 
Forests, to form a part of the heredit: land revenues of the 
Crown. A portion of Greenwich Park will at the same time be 
thrown into the park for the use of the public, 


THE extraordinary spectacle of a fountain of water 
springing from the tup of an electric tramway pole has been 
witnessed in Detroit, says a contemporary. When a gang of men 
were set to work to discover the occasion of the phenomenon, in 
the course of time they came to a waterpipe which ran beneath 
the pole. This had been eaten through by electrolysis, and the 
water burst through, entered the hollow iron trolley pole, and, 
having nowhere else to go, came out at the top. Electrolytic 
trouble is usuaily ascribable to insufficient rail return. It is believed 
that such a pretty demonstration of the necessity of looking 
out also for bad work or accident in the insulation of the trolley 
line is unique. 


TuE metric system of weights and measures is recom- 
mended for adoption by all departments of the United States 
Government in House Bill 1058, introduced on March 19th, 1897, 
by Congressman Hurley, says the Engineering News. This Bill 
proposes to make the metric system the legal system of weights 
and measures recognised in the United States, after July Ist, 
1900, in the tr ction of all busi —— the use of weight 
and measurement, except in completing public land surveys. e 
Bill was referred to the Committee on Coinage, Weightsand Measures, 
and ordered to be printed. The Illinois Society of Engineers and 
Surveyors, at its late ann ti resolutions advocating 
the exclusive use of the metric soon after the 
beginning of the new century. 


A REpoRT has been presented by Professor Kennedy to 
the Electric Lighting Committee of the Leith Corporation. The 
Professor recommends the erection of works to cost between 
£33,000 and £35,000, and the adoption of the three-wire continuous - 
current system of supply. The scheme provides for the erection of 

lant and mains capable of supplying current for from 10,000 to 
2,000 8-candle power lamps wired and to 64 arcs, necessary for 
lighting the streets in the scheduled area. The Council is further 
recommended to make the initial charge for current 6d. per unit. 
The report was fully discussed at the Council on Tuesday, when the 
recommendations contained in Professor Kennedy’s report were 
adopted, and a deputation appointed to visit other towns where 
electricity works are established, for the purpose of collecting 
information. 

A arcs brick chimney measuring 85ft. high, Tft. 

uare at the base, and 4ft. 6in. at the top, and weighing about 
130 tons, was recently moved bodil 10008, over rough ground 
at Manhanset, Shelter Island, New York. The chimney, 
according to our American contemporary, Power, bas a 30in. 
flue, with an 8in. wall on the outside, and an 8in. round inner 
wall for the fine, connected with the outer wall by three or four 
bricks at periods of 10ft. Starting from the old site, the first 
100ft. was up an incline of about 34ft., and at that point was 
the only piece of ground that the skids were both on single 
blocking ; from that point the blocks were increased to as much 
as 5ft. high on both sides. The cradle rested on two skids 
on the under side, and sliding on greased blocks. A chain pur- 
chase was used, with one horse on the capstan, the ratio of move- 
ment being 150 to 1. 


Ar a recent meeting of the Stockport Town Council 
a lengthy discussion arose on the report of the Electric Light 
Committee, which recommended the erection of munici elec- 
tricity works at a cost of £25,000. The Mayor mentioned that they 
had received an offer from a Paris firm for the erection and working 
of a system of electricity supply, and the Council would have the 
right of purchasing the undertaking on certain terms at twelve 
months’ notice, The majority of the Council were, however, averse 
to allowing a private company to undertake the supply of electric 
current in the town, and consequently the recommendation in the 
report was adopted. It was further decided to ey to the Local 
Government Board for sanction to borrow £25,000 for carrying out 
the projected scheme. A continuous-current system of supply has 
been decided upon, and it is probable that current will be available 
for traction purposes in the town. 


Tux rapid growth of the black and tin-plate industry 
of Pennsylvania is described in the last report of the British Consul 
in Philadelphia. The industry is now a leading one in the State. 
Of 175 hot miils for the production of black plate for tinning pur- 

, 64 are in Pennsylvania, and these amongst the largest, 
cost wesleaee, and most successful. All the tin-plate works in 
the State, except two, are new, andhave been constructed on the 
most approved principles since the passing of the M’Kinley law. 
American manufacturers have adopted what is known as the 
single stand of hot rolls, and claim that their mills are more sub- 
stantially built, with much stronger foundations, and housings and 
rolls much heavier than those of other manufacturers, Their 
standard housings weigh about 1l tons. The rolls used are from 
22in. to 24in. in diameter, with necks of 18in. to 19in. It is said 
that much heavier work is therefore accomplished in American 
mills, where nearly all packs are rolled 20in. by 56in., and cut in 
two 20in. by 28in. Except two, all the works in Pennsylvania 
manufacturing black a are in the western part of the State. 











‘system at or 


‘The wages paid for all classes of work in the tin-plate industry 
are said to fully double those paid in Great Britain. ‘‘ Not- 
withstanding all the difficulties encountered, it is now believed 


that, with proper fostering, the time is not far distant when the 
United States will produce all the tin-plate required for her con- 
sumption. Pennsylvania alone is pre , Should the condition 
of the market be such as to warrant it, to produce for the fiscal 
year ending June 30th, 1897, from the steel billet to the finished 
product ,000,000 1b. of tin-plate, or fully one-third of the 
entire consumption of the United States. It has been officially 
stated that the large falling-off since 1892 of the action of 
tin-plates in Great Britain is due to the —< under protection 
of the manufacture of tin-plate in the United States,” 
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REPLIES. 

L. C.—Precisely the same result can be obtained much better by making 

the chain wheel on the pedal axis large enough. So far —we eee 
‘dad hi about 


gather from your sketch, you have 





resistance and weight of a second pair of chain wheels renders your 
machine useless for racing. 
A Reaper.- (1) Your question as put does not — of a definite 
answer. The pressure per square foot when the tide is seaatag a out 
wouli probably be a pound y a square foot ; that is allo 
differerce of fead at opposite sides of the sluice of one foot. 
different heights allow ao one pound for every two feet. (2) ‘A 
strong horse can exert a dead pull of about 600 Ib. in starting a load. 


INQUIRIES. 


COLD STORE DOORS. 
Sir,—Can any of your readers tell. me where I can obtain Taylor's 
improved fittings as used on cold store doors ? 
Hornsey, June 5th. C. H. 





WIRE ROPE SUSPENSION BRIDGES. 

Sir,—Can any reader give me the names of makers of “ee wire rope 
bridges for fuot passergers, for suspension cver a river, whose a is 
109ft. ? 

June 10th. 





BOLT HEATING FURNACES. 

Sir,— Will any reader give me the names of any firms making the best 
system of close fires for heating bolts, &c., for quick ne — by 
gas or coal? . 8. 

Stockport, June 8rd. 





SUGAR EVAPORATING PANS. 

Sin,—Can any reader favour me with the names and addresses of 
ironfounders making a speciality of the manufacture of cast iron sugar 
evaporating pans ? G. C. ¥F. 

Stoke Newington, June 4th. 








MEETINGS NEXT WEEK. 


Socrety or Enaingeers.—Monday, June 14th, at the Royal United 
Service Institution, Whitehall. Paper, ‘‘The Compression of Air by the 

firect Action of Water,” by Professor Herbert W. Umney, 

Inst. C.E. Visit : Thursday, June 17th, the London Section of the Man- 
chester, Sheffield, and Lincolnshire Railway (extension to London) 
Works, in progress. 

Roya MergoroiocicaL Society —Wednesday. June 16th, in the 
rooms of the Royal Astronomical Society, ia the Quadrangle of Burling- 
ton House, Piccadilly, W., at 4.30 pm., the following papers wil be 
poet: — The Non- Instrumental Meteorology: of London, 1718-1896,” by 

r. R. C. Mossman, F.R.S.E., F. F.R.Met.Soc. ; “ Hailstorm in the South- 
West of London, April 27th, 1897,” by Charles Harding, F.R.Met.Soc. 
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DEATHS. 
On the 7th — at Keston, Kent, Gzorczt Bucuanay, M. Inst. C.E., 
F.R.G.S., age 70. 
On the 8th inst., at Denmark-hill Ann, the dearly-beloved wife of 
Sir Henry BEsEMER, F.R.S., in her 84th year. 
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THE TORPEDO VESSEL THE FUTURE BATTLESHIP. 


ApmrraL Coos, in a paper read at the United 
Service Institution, on Tuesday, June 8th, concluded 
that we should certainly very shortly cease to build 
battleships of the present kind, and should probably 
substitute for them enlarged torpedo vessels carrying 
armour. Anything that Admiral Colomb puts forward 
will be received with attention. He is not only a high 
authority, but also he marshals his facts and conclusions 
remarkably well. On this occasion he took most of his 
hearers, as he said he expected to do, by surprise, by the 
sweeping character of his conclusions, which surprise 
rather told against the discussion which followed on the 
reading of the paper. 

Briefly, as we understand him, Admiral Colomb says 
that history teaches that when any type becomes fully 
perfected we may look for improvements in the shape of 
some entirely new design. At the present moment 
Sir W. White's type of battleship has been reproduced in 
various British and foreign classes of ships. It can 
hardly be improved upon. In the meantime has been 
brought out, and that by England, the torpedo vessel 
known as the Destroyer class, which has such superiority 
of speed, that it can close without great exposure, and 
deliver its torpedo attack, which is fatal in its effect. A 
moderate increase in size will suffice to enable it to carry 
some armour, and to keep the seas, and act even as a 
blockading battleship. We cannot pretend to go to 
this length with the Admiral, and we think that his 
stay in the Vernon has accentuated his conclusions. We 
do not blame the Vernon's officers for believing in their 
own craft. We are glad that they do so, but we are glad 
that naval officers of other branches do not follow them. 
We remember hearing Sir William White remark, at the 
Naval Architects’ meeting, on the constant request which 
is made to combine opposite requirements in impossible 
ways in ships. We question if. this is not the case 
with the future torpedo man-of-war just before us. 
A torpedo boat, in virtue of her small size, can, 
in a sense, afford to run into great danger. Her 
small size assists her both to escape observation 
and escape being hit, and should- she be. sunk 
the loss is comparatively small ; but when we come to 
increasing her size to enable her to keep: the sea to the 
extent demanded of a blockading man-of-war, the 
question arises whether she does not of necessity out- 
grow her characteristic advantages. The idea of in- 
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minds of our constructors. What was the Polyphemus 
but a torpedo vessel enlarged and armoured? Rightly or 
wrongly, however, the result was not thought encourag- 
ing, and was followed up neither by ourselves or any 
other nation. Make a torpedo vessel of such size as to 
carry the necessary coal and stores to enable her to take 
the principal part in a blockading squadron, and she 
becomes a large _— for guns, and the application of 
armour aggravates the difficulty, and she can hardly fail 
to grow into some form of cruiser. We are unable to 
suggest the minimum displacement, and question if 
Admiral Colomb or any of those who took part 
in the discussion on his paper would venture 
to make an estimate. We know, however, thata notable 
multum in parvo ship on the scale of. 7000 tons dis- 
placement, namely, the Esmeralda, has been severely 
attacked for the lightness of her structure. Of course, a 
very much smaller ship than this is contemplated, but still 
that something would affordan easy mark to a swift gun- 
boat. In fact, it may be argued, that the terror that the tor- 
‘or| pedo boat is to the man-of-war, a light swift gunboat 
might be to the larger torpedo vessel. Some reference 
was made to the recent reports in the daily papers of 
indifferent shooting at’ sea. Such shooting is, however, 
made against comparatively very small targets. We are 
told, nevertheless, that in spite of some remarkably bad 
scores, the practice of thirty-nine ships with 4-7in. quick- 
fire guns gives 39°7 per cent. of hits. If this was got 
with a small mark like a lawn tennis net, what would i 
be against a ship of the most moderate size? The 4°7in. 
quick-fire gun fires at sea about six rounds per minute. 
Each piece then would actually drive about four 
shells per minute into the torpedo vessel. Whether 
charged with powder or high explosive, how could 
she bear such an attack? Comparatively thin armour, 
say from 3in. to 4in., might necessitate the use of armour- 
piercing projectiles instead of common shell; but much 
armour of this thickness would greatly alter the character 
and size of the ship. The fact is that if a line-of-battle 
ship of the present day is vulnerable to emall, insigni- 
ficant foes, much more would be the torpedo vessel ; for, 
whereas the man-of-war has at all events powerful quick 
fire to defend herself with, the torpedo vessel, whore 
principal weapon is the torpedo, is probably very weak in 
guns. 

However, the possibility of the whole question depends 
on calculations, which cannot easily be supplied. Reluct- 
ant as we are to criticise Admiral Colomb’s data and 
reasoning, we may say that they are hardly up to his 
usual standard of care. He speaks of ships “ heavily 
but partially armoured,” and gives the Devastation and 
Thunderer as vessels that he always thought should be 
replaced by ships having “larger area covered with 
lighter armour.” Now, although the armour is thick, 
nothing could be more completely covered. by armour 
than these two ships. Admiral Colomb probably 
meant the Inflexible class. Then the argument that 
because a type is perfect it is on the eve of going out, 
is surely unsound. Certainly it is likely to stand still if 
it cannot be superseded by a ship of the same class; but 
it will not be replaced by something totally different any 
the sooner on account of its perfection. When this 
happens will depend on an entirely independent matter, 
namely, the success of another design on its own merits, 
such a success as would certainly have replaced the first 
type had it been imperfectly developed, at an as readily 
as when it is in a perfect state. 

On the whole, we are unable to go very far with Admiral 
Colomb, in spite of his capital lecture. If he considers 
it as agreeing with him, we can concur in thinking that 
the important matter in ships at present is the employ- 
ment of comparatively thin armour over considerable 
areas, so as to keep common shell out, rather than thick 
armour; and we think that we need some ships of less 
displacement than our present first-class battleships.. As 
to torpedo vessels, we cannot so far see that they are 
likely to take the place of battleships. 


THE NEUTRAL AXIS. 


THE somewhat copious correspondence which has 
recently appeared in our columns on ‘‘ Moment of Resist- 
ance” possesses an interes{ quite aside from that 
pertaining to the views expressed by those who have 
taken part in it. The letters which we have published 
by no means include the whole mass of correspondence 
which has passed through our hands, a correspondence 
wide enough indeed to show that either the received 
method of teaching the theory of girders and beams is 
inadequate, or that those who are taught are so dense 
or so indolent that they have failed to understand the 
theory or to master the practice of girder design. 
Possibly both causes have operated to the same end. It 
is an old saying that those who look on see more of a 
game than the players. We propose to avail ourselves 
of the fact, and say something here which may prove of 
service to our correspondents. 

Mathematics are good servants and bad masters. It 
cannot be said that they have been neglected by those 
who write concerning girders and beams. Just now we 
intend to do without them. To most persons it seems 
obvious that every girder or loaded beam of any kind is 
subjected to two stresses—one of compression at the top, 
one of extension at the bottom. If this be granted, then 
it is clear that some point must exist in the depth of a 
beam where there is no stress; because a pull and a push, 
a tensile stress and a compressive stress equal in amount, 
cannot exist at the same place. The tensile stress gradu- 

ally fades away upwards, and the compressive stress 
fades away downwards in the depth or vertical section of 
the girder, and at last we come to the plane of no 
stress. This is the neutral axis. But although the pro- 
position appears no doubt in the light of an axiom to 
most people, it dees not do so to all. It did not so 
appear to Galileo; it does not appear so to Mr. Percival ; 

and we shall proceed in a moment to explain on what; 
ground the existence of a neutral axis is denied. Mean- 








land —Notes from Scotland 605 

Wales and Adjoining -eanegieal vier siingl & . 606 
American Norss ... . 606 
THE Patent JOURNAL... .. A . 607 
SéLecrep AMERICAN PATENTS .. oo 838 . 608 





creased size has not, we think, been absent from the 





while it is enough to say that its existence is recognised 























596 





THE ENGINEER 





JUNE 11, 1897:. 








by all orthodox writers, and its position is defined as the 
place where the points of two triangles meet in the depth 
of the beam, the base of one being coincident with the top 
of the girder, and that of the other with the bottom of 
the girder. It seems to us that some of the confusion 
which undoubtedly exists regarding the neutral axis is 
due to the statement that it is always lodged in the 
centre of the gravity of the cross section of the girder. 
Students ask, not unnaturally, what connection can 
possibly exist between gravity and the transverse strength 
of a bsam. The statement is unfortunately open to 
misconception in this way. It has been adopted as a 
matter of convenience—a method of citing a fact ina few 
words, which otherwise expressed requires a great many. 
It means that there is always an equal quantity of 
matter above and below the neutral axis, no matter 
what the shape of the girder. Thus, for example, in 
a plain rectangular beam, say 6in. deep and lin. 
thick, the neutral axis is 3in. from the top and bottom 
respectively. If we have a Tee beam, with a flange 6in. 
wide and lin. thick, and a vertical web of the same 
dimensions, then the neutral axis will fall somewhere 
about the junction of the web with the flange ; that is to 
say, Gin. from the top. To many persons this is a hard 
saying, and justly so. Indeed, as soon as we begin to 
deal with girders of irregular cross section, the difficulties 
which lie in the way of accepting the centre-of-gravity 
dogma present themselves. We find that while nearly 
all engineers accept the existence of the neutral axis as 
a fact, a fair proportion manifest doubt concerning the 
aceuracy of the statement that it lies in the centre of 
gravity. Let us consider what can be said on this point. 

It is evident that when a girder is loaded it deflects 
more or less. No girder can be made which will not 
bend somewhat. This means that the material above 
the neutral axis is compressed, and that below elongated. 
A moment’s reflection will show that if the elongation is 
greater than the compression, or vice versd, the position 
of the neutral axis will shift downwards or upwards, as 
the case may be. It follows that the neutral axis can only 
lie in the centre of gravity if the modulus of the material 
is the same for compression and tensile stresses. That. in 
a word, a bar must stretch out or shut up an equal fraction 
of its length whether the stress is compressive or tensile. 
If the material does not behave in this way then the 
centre of gravity cannot coincide with the neutral axis. 
The theory is that there is just the same quantity of 
metal above the neutral axis to be compressed as there is 
below the neutral axis to be extended; that is what the 
centre of gravity proposition means and nothing more. It 
is easy to see that if the material of a girder is able to resist 
either compression or tension better than the converse 
stress, the neutral axismustshift. Thus, forexample, to use 
‘* Claverhouse’s” amusinginstrument of torture, criticised 
by several of our correspondents, it is evident that the 
neutral axis must fall quite close to the hinge, because 
the thumb which ‘“Claverhouse” proposed to put in 
compression has not the same modulus as the iron hinge. 
Again, let us suppose that a girder is made partly of 
wrought, partly of cast iron. Then if the section be 
uniform, the neutral axis cannot fall in the centre of 
gravity. and will alter its position as we put the cast iron 
side or the wroughtside up. The question next arises, Is the 
modulus of steel or iron the same for compression or 
tension? The late David Kirkaldy, as pointed out by 
one of our correspondents, said that it was not. The 
accuracy or inaccuracy of this might perhaps be settled 
by his son, who, no doubt, is quite familiar with the experi- 
ments which led his father to make a statement which 
is opposed to the commonly accepted views of engineers. 
A more recondite problem is presented by girders such as 
that mentioned above, in which the centre of gravity falls 
very near one flange or the other, because the moment of 
resistance in such beams is virtually different from what 
it is in more symmetrical structures. We have, say, a 
square inch of metal in tension a foot from the neutral 
axis and a dozen square inches in compression one inch 
from the neutral axis. It i3 urged that the stress of 
compression is just the same per square inch as that of 
extension ; but to this it is replied that, while that is 
true for an undeflected girder, yet that as deflection takes 
place, the lowest inch, let us say, of metal in the depth of 
the girder must be stretched twelve times as much as 
the top inch is compressed, and that if this can be 
shown to take place, then the neutral axis must lie 
higher up than the centre of gravity. 

We have referred above to Mr. Percival. As we under- 
stand him, he regards the fibres of a girder as playing 
each the part of a stretched cord, loaded in, say, the 
middle. A wire, for example, stretched between two 
nails and loaded will have no neutral axis. The girder 
may be supposed to be made up of great numbers of wires 
arranged over each other in a vertical plane, and carrying 
a load common to all. I6 is quite possible to display 
much ingenuity in arguing for the soundness of this 
proposition. If true, then there would be no neutral axis. 
But it is not true. Itshould be enough to point out that 
although the tensile stresses may be supposed to run thus 
through the web of a girder, for the sake of argument, 
they must have some ultimate points of fixture, one at 
each end, or thereabouts, of the girder, and there must 
be something to keep these points from approaching each 
other. Whatever this may be—it is commonly the top 
beam of the girder—-it must be under compression ; and so 
after all we get back to the two sets of stresses, one 
tensile the other compressive, and with them the 
neutral axis. 

Finally, we may point out that the whole question is 
more academic than practical. Designers of girders 
trouble themselves very little about the neutral axis— 
not more, indeed, than they do about the shearing 
stresses. A very moderate amount of calculation suffices 
in the present day for the proportion of designs for girders 
of moderate span. The art of designing Titanic bridges, 


such as that crossing the Forth, remains in the hands of 
a very few experts. That the designing of girders is full 
of interest for many persons ig however, a patent fact. 








It seems strange that those most interested should most 
often fail to grasp the elementary principles lying at the 
root of the whole subject. 


ACCURACY IN ENGINEERING TESTS. 


In all work connected with what may be called the 
experimental side of engineering, it may be said that the 
chief object aimed at are to first make measurements of 
different kinds, and then utilise the measurements so 
obtained for the purpose of arriving at certain results, 
sometimes qualitative, but more frequently quantitative, 
to borrow two words from the chemists. Thus, for 
example, to take a simple, but frequently occurring 
case, in indicating a steam engine it is necessary to take 
indicator diagrams, to count the number of strokes of 
the engine, and to measure the length of the stroke and 
the area of the piston, if these two latter are not already 
known. Then by making use of the data so obtained, 
it is possible to do two things. The former of these, the 
qualitative one, is the inspection of the peculiarities of 
the indicator diagrams which makes it possible for the 
observer to obtain in this way certain definite informa- 
tion as to the satisfactory working, or otherwise, of the 
valves and piston of the engine. The latter is the ob- 
taining, by means of proper manipulation of the measure- 
ments made, a numerical quantity called the indicated 
horse power. 

It is with regard to cases similar to this one—where 
nimerical results follow physical tests—that we wish to 
point out how and where errors of judgment are so often 
made. The numerical figures wherein the results of all 
tests are expressed are only in reality approximately 
correct. They may, if properly expressed, give the true 
result to persons inspecting them within the limits of 
accuracy employed in carrying out the test, or, as is too 
often the case, they may be made to convey an idea of 
extreme accuracy far beyond that which is warranted by 
the conditions under which the test was made. It is in 
this way—by making use of figures whose limit of 
accuracy has been carried beyond the limit imposed by 
the experiments themselves—that the figures no longer 
convey a true idea of the accuracy of the test, but 
actually cause a distinctly false impression to 
made upon the mind of the reader. This is a 
fact which, although simple in itself, and appa- 
rently self-evident, is often lost sight of. Nothing is 
more worthy of being remembered, and yet more often 
forgotten, than that the accuracy of a test does not 
depend upon the number of decimal places in the calcu- 
lated result, but is absolutely limited by the largest error 
made in carrying out the tests, or in the apparatus or 
instruments used. 

In every kind of test that is made more than one cir- 
cumstance tends to affect the accuracy of the result. If 
we look at one of the simplest cases which occur, the 
measurements of the linear dimensions of a body, we 
see that, without entering into the physical refinements 
of the temperature effects, the accuracy of a linear 
measurement made with a given instrument is influenced 
by at least two causes acting simultaneously. The 
former of these is the degree of precision with which the 
instrument is graduated; thus, in the case of a sur- 
veyor’s chain, it is possible to read to single links 
directly, and, by estimation say, to one-tenth of a link; 
whereas in Sir Joseph Whitworth’s measuring machine 
it is possible to read to ;g¢595 part of an inch, or even 
to zoah009- The other cause is the personal error. It 
is well known that where delicate readings are con- 
cerned it is generally found that there is a small difference 
between the readings of the same measurements made 
by two observers, such a difference being due to innate 
personal peculiarities. For instance, the graduations of 
a theodolite may render it possible for an observer to 
measure an angle to within one minute; but it may be 
found that one observer will repeatedly read a given 
angle as 42 deg. 16 min., and a second one may with the 
same persistence read the same angle as 42 deg. 15 min. 
In more elaborate measurements, where a greater number 
of observations are required, a greater number of causes 
combine to affect the accuracy of the result. 

When a test or experiment has been completed, the 
various measurements are taken, and from them the 
desired results are calculated; and in calculating these 
results, it is always well to bear in mind with what 
degree of accuracy the measurements themselves have 
been made, and to express the numerical results in figures 
which do not go to the absurdity of attempting to give an 
idea of a degree of accuracy whichit is quite impossible to 
attain. Many examples of this prodigality of figures might 
be quoted; one has only to inspect some of the published 
reports on engineering tests, or papers giving the results 
of researches of various kinds, to find numerous glaring 
examples of this want of care and thought exhibited. 
We have seen the velocity of the air delivered from « fan 
given in figures representing a degree of accuracy of 1 in 
10,000, when the anemometer with which the measure- 
ments were made was probably not accurate to a nearer 
degree than 2 per cent., or 1 in 50 at the very best. 
Another, but rather different, example might be quoted. 
One sometimes sees aneroid barometers graduated so as 
to indicate differences of height of single feet, and one is 
asked to believe that such measurements are possible 
with a single instrument, whereas the atmospheric con- 
ditions as to temperature and pressure variations render 
such a feat impossible. 

In saying what we have said, we do not mean to 
suggest that every experimenting engineer should enter 
into an elaborate mathematical investigation of the 
probabilities of errors of his results; that would be 
carrying the absurdity to the opposite extreme. But we 
do most emphatically assert that he should have at least 
an approximate idea in his own mind of the capabilities 
of his instruments and means of observation, and bear 
those well iu mind when he comes to tabulate his results. 
The neglect of this guiding principle is not so often due 
to incompetence or ignorance as to a simple want of 








thought. Most engineers would regard as the height 
of absurdity the statement that the altitude of a moun. 
tain was known to within a small fraction of an inch ; 
but how many would consider as equally absurd the 
statement that the modulus of elasticity of a given 
sample of steel was 29,256,789 lb. per square inch ? 

It may be urged that such superfluous and misleading 
figures are not productive of any positive harm, and may 
be simply neglected by those who know their true mean. 
ing and value. But we do not think that they should be 
regarded in that light. For besides being of no use what. 
ever, and often absolutely meaningless, they do certainly 
tend to convey ideas of accuracy not in accordance with 
the facts of the case, and often lead people to believe that 
tests have been carried out with extreme care, and with 
the aid of marvellously accurate instruments, which does 
not at all follow. 


MOTOR CARS. 


We publish this week two letters which are at once 
instructive and amusing—a combination of good qualities 
all too rare. The Daimler Company and the Motor Car 
Club are equally angry with us. Our offence is that we 
have said that there ‘‘is no motor car industry,” and 
that we have offered prizes for motor cars under con- 
ditions which have been unacceptable to Coventry. It is 
true that we have asked for drawings of the competing 
vehicles. Such drawings were wanted that the judges 
might understand the construction of the cars, and 
would have been regarded as confidential. It would 
appear however that the drawing-office of the Daimler Com- 
pany is worked in an exceedingly expensive way, the cost 
of drawings running into “ thousands of pounds” already, 
comparatively short as the life of the company has been ; 
or else that small reliance is placed on the patents under 
which the work of the company is carried on. We can- 
not imagine a more reasonable stipulation than that made 
by the judges, namely, that they should be supplied 
with full information concerning the construction of the 
machines on whose merits they had to pronounce an 
opinion. Mr. Sturmey seems to have forgotten for the 
moment that the competition was not intended, as other 
competitions have been, to decide what vehicle could get 


be | over most ground in a given time, but to settle what 


vehicles were in the opinion of competent engineers, 
best designed and best made. They were to be regarded 
not only as motor cars, but as steam or oil engines, and we 
have no doubt that to a full appreciation of this fact is 
largely due the failure of the competition, scarcely any 
vehicles being yet available which their makers would 
submit to so severe a test, a fact which, we confess, has 
taken us by surprise. 

As to the work carried on by the Daimler Company, 
the statements made by Mr. Sturmey are eminently in- 
structive. They must be taken with those made by Mr. 
Harrington Moore. The Daimler Company has now 
been at work for several months—at least, so the world 
has been told—and in that time it has turned out the 
ay pp total of twenty vehicles. This scarcely rises 
to the dignity of a national or even an urban industry ; 
and if £25,000 worth of orders will keep the company 
working overtime till Christmas, the capacities of the 
concern must be quite insignificant. The construc- 
tion of a Daimler motor car appears to be a matter 
of great difficulty, occupying much time, and requiring an 
enormous amount of skilled labour; for, according to 
Mr. Moore, no fewer than 300 hands are working over- 
time, and yet they cannot turn out more than three 
motor cars per week from a factory specially designed 
for their construction! Such a statement ought to prove 
eminently encouraging to those who are developing other 
systems. It is fair to add, however, that according to 
Mr. Sturmey there are only 200 men at. work. Probably 
Mr. Sturmey is better informed than Mr. Moore. In 
either case the end seems inadequate to the means. For 
the rest, we have nothing to withdraw or to qualify. Our 
readers will form their own conclusions. 

We repeat that, so far from light oil motor cars being 
shut out from our competition, they would have come in 
without any restriction whatever as regards weight or 
size or price. The makers of such vehicles would have 
been in all respects better off than those using steam, 
heavy oils, or electricity. To suppose that such a com- 
pany as the Daimler did not consider a hundred guineas 
worth contesting for would be little short of an insult to the 
directors. The commercial value of a prize would have 
been enormous, quite out of all proportion to the money 
value of the award; and had the Daimler Company had 
the good fortune to obtain it, Mr. Sturmey would have 
been the first to recognise its importance. His letter 
leaves his refusal to compete more inexplicable than 
ever—that is if we reject the explanation which we have 
already advanced. 
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THE CASE OF THE BOILERMAKERS’ UNION, 


Wer shall probably have the decision of the House of Lords 
on the appeal of the Boilermakers’ Union very soon after the 
Whitsuntide recess. It will be remembered that at the trial 
the jury awarded damages to the two men who were dismissed 
from employment under pressure of the delegates of the 
Union. The latter appealed, and the Court of Appeal upheld 
the finding of the jury. The delegates again appealed, this 
time to the House of Lords. The question of law to be tried 
was novel no doubt. Could a man recover damages for dis- 
miecsal brought about by the pressure of third parties? It is 
generally believed that the House was equally divided on 
this point, and if the Lords had then delivered their opinions 
to this effect the result would have been that the judgment 
of the Court of Appeal would not have been disturbed. But 
this would not have been quite satisfactory perhaps, so the 
House decided to invite the judges to prot them, and to 
assist the House with their opinion. The appeal was accord- 
ingly re argued in the presence of the jane. The latter 
have expressed their opinions, six in favour of such an action 
and that the appeal should fail, and two theother way. How 
the House will decide remains to be seen. It does not 
necessarily follow that it will accept the opinions of the 
majority of the judges. There are well-known instances 
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the House has disregarded the opinions of the judges, 
pe ‘least has not given effect tothem. It is sincerely to be 
hoped that it may see its way to protect men who “ honestly 
endeavour to earn their livelihood from molestation or 
hindrance,” to usethe words of one of the judges. 


ART AND THE MOTOR CAR. 


Tur Company of Magasins de Louvre, like ourselves, has 
suffered @ severe crimp same at the hands of the motor 
car builders. Some three years ago it offered valuable prizes 
for artistic designs of motor cars. The exact, the scientific, 
was to be folded round and hidden in the ample cloak of an 
all-embrasing art, ihe cars were to be creations of poetic and 
artistic spirits. There were to be fairy chariots, coaches 
for Queen Mab, dream vehicles; emanations of the poetic 
prain were to be represented, and the hallucinations of the 
opium eaters tobe embodied ; the imagination was to be allowed 
proad wings, and freedom given a little to extravagance and 
a little to folly—in a word, to that passion for the chimerical, 
to that thirst for the impossible which must ever be the very 
essence of art! hgpes the marriage of Science and 
Art, which it was anticipated that the dot offered would 
induce has not taken place, and except for one vehicle, which 
has been awarded 500 francs, the prizes are inconsiderable. 
It is a dream, indeed, that one selected vehicle! The dream, 
one would say, of a member of the English Board of Agricul- 
ture unable to digest a report on the spread of rabies. 
Imagine the wire muzzle of an unheard-of-ly large dog; or, 
better still, of an absurdly prognathus ape; stick a little 
curl to the front of it like a pug dog’s tail, and a handle 
to the back of it like a beer jug, plate it hera and there in 
imitation of the bow and ram of a French ironclad, give it 
quaintly-shaped doors and Watteauresque windows, mount it 
on four pneumatic wheels, and propel it as frequently as 
circumstances will permit by mechanical means, and you 
have before you the “ évocation de podte, le char féerique, le 
carrosse pour la reine Mab,” of the French prize winner. 


CEYLON. 


Iv seems not improbable that before very long arrange- 
ments for the construction of the much-talked-of railway 
between India and Ceylon will be made, and thereby a market 
of very considerable importance to English merchants greatly 
expanded. Practically all the trade from Ceylon is now held 
by London merchants; and as there is no reason why any of 
it should be lost, the increase of the population and the 
enlargement of the produce-producing area of Ceylon could 
not but be beneficial to this country. Looked at from another 
point of view, the railway would also do a very great amount 
of good to the natives of India by opening up a new and easy 
route between the island and the mainland, and putting the 
chance of work and living within the means and distance of 
some five to six millions of people. Besides the commercial 
advantages to be gained by the direct railway connection, 
there are strategical points well worth consideration. At 
Colombo it is thought an “Eastern Woolwich” might readily 
be developed, and a splendid central station for the Navy in 
the India seas femal. We have already constructed some 
excellent harbours, and Ceylon at the present time is con- 
sidered an important naval centre; but its full value depends, 
of course, on its ready connection with the mainland, and 
this can be only obtained by the construction of a railway. 
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We have reserved for a concluding notice our review of 
“ Part II.” of the valuable contribution made by Mr. Du 
Bois to our present stock of engineering literature. 
After having made himself, by a study of “ Part I.,” 
thoroughly acquainted with first principles, the student 
may profitably pass on to the perusal of the remainder of 
the work, which may perhaps be considered in some 
measure the prutinee: Bt in contradistinction to the 
second or more practical portion of the volume. In it, 
practical designing is fully treated of, including the 
determination of the cross sections of different members 
best suited to resist the particular stress, or in some 
instances stresses, to which they are subjected, their 
proper sectional area, the manner in which the general 
design should be built up, or put together, partly in the 
workshop and partly on the actual site. There is one 
useful little precept to be borne in mind with respect to 
the contents of the two main sections into which the 
treatise is divided. Theory and principles enunciated in 
the first section, are, like the laws of the ancient Medes 
and Persians, immutable, whereas their application, as 
exemplified in Section Second, is a matter of continual 
change and progressive development, and admits of 
various and diverse methods of treatment. To obtain a 
sound and accurately practical knowledge of this phase of 
professional work, the young engineer should give 
attention and study to actual examples of structural 
erections both at home and abroad, in which, while the 
recognition of principles is universal, the details of con- 
struction are very far from being identical. 

For the determination of the working stresses, the 
formule generally accepted by engineers are deduced 
from the tests carried out for the Prussian Ministry of 
Commerce by Wohler, about a quarter of a century ago. 
The author investigates these, and two or three others, 
which are not so well known. Launhardt’s formula does 
not apply to cases in which “ reversals” occur, but that 
of Weyrauch does. Further, neither of them provides for 
variable quantities, in either the velocity or magnitude 
of the dynamical action of the load. It may be 
mentioned here that Professor Bauschinger, as well as 
Sir Benjamin Baker, have both made experiments which, 
to a certain extent, confirm those undertaken by 
Wohler. In another formula, not referred to by 





coefficient is introduced, which takes into considera- 
tion the variable quantities ignored by the others. 
Unfortunately the determination of the actual value of 
this coefficient in practical examples has not been as yet 
satisfactorily arrived at. In addition to the “ parabola 
formula ”’ quoted in the treatise, there is another known 
as Gerber’s parabola, which is one of the methods 
proposed to extend the results of the earlier experiments 
already alluded to, so as to include the variations in the 
different ranges or limits of stress occurring in practice. 
If f = the statical breaking strength, f max. and f min. 
denote the limits of stress, and A the range of stress 
which is a function of the former two quantities, then 
the equation to Gerber’s formula is given by the 
expression 


fr=(fmin +4) *+ha. 


If the statical strength f be known, and the value of 
f min. and f max. for any range of stress at which the 
bar stands a practically unlimited number of repetitions 
before breaking, then / can be determined, and the limits 
of stress for all conditions of loading can be calculated.* 
In the restricted space at our disposal it would be 
impossible to enter fully into a comparison of the claims 
which each of these different formulx have to a more 
extended investigation. It may, however, be stated that 
although there are no trustworthy experiments to demon- 
strate to what extent the strength of the material is per- 
manently affected by the changeable character of the 
dynamical action, yet these effects do exist. It must be 
borne in mind that the mere repetition of the same 
stress, no matter how great the number, must not be 
confused with the repetition of stresses, differing not 
only in magnitude, but in the rate of their separate appli- 
cations. So far, itis not yet by any means ascertained 
whether a reasonable interval of repose after the 
“fatigue” of experiments and tests is beneficial or other- 
wise to the future restoration of the strength of the 
material. The maximum effect of these hitherto in- 
determinate quantities would probably be felé more in 
those descriptions of structures which are the most 
susceptible of deformation under a rolling load. 
Regarded from this point of view, the arch in the first 
instance would suffer the least, and the suspension prin- 
ciple the most from a disturbance of thisnature. On the 
other hand, the suspension bridge would, if the disturb- 
ance were one of magnitude, probably recover better from 
it than the arch, since the former is in stable, and the 
latter in unstable equilibrium. 

Chapters II. and III. of the latter half of the volume 
are devoted to tension and compression members, and 
the calculation of their proper sectional areas by what 
our author terms the old and the new methods. He 
admits, however, that the former method “is not in any 
sense antiquated, for it is still used by many, if not most, 
of our best engineers,” and that he bestows that name 
upon it to distinguish it from a later or ‘‘new method,” 
based upon the experimental results of the German 
scientists previously enumerated. The difference in the 
results calculated by the two methods is not of any great 
importance, and the error, to whatever method it may 
belong, errs on the side of safety with respect to the 
older rule. We note what Mr. Du Bois has to observe 
with regard to pin versus rivet connections, and as he 
will no doubt anticipate, we shall not agree with him, as 
our views on this point have been frequently expressed. 
As a matter of fact, the one is characteristic of American 
bridge building, and the other of our own. The Charing 
Cross Railway bridge is a well-kuown example of a fair 
span in which the bars of the web are connected to the 
flanges by turned steel pins. We do not assert that the 
gaping manner in which the duplicate and triplicate single 
bars which compose the members in tension of the web 
have become bulged out of line is the fault of the system 
of connection adopted, but that they are in that con- 
dition, and have been so for some time, is indisputable. 
Notwithstanding the unsightliness of their appearance, 
it does not affect in the smallest degree the safety or 
utility of the structure, which in itself is not exactly an 
ornament to our metropolitan stream. Our author states 
that in Europe the greatest care and precaution are taken 
to ensure first-rate riveting, that the holes are drilled in 
the plates while clamped in position, and machine-riveting 
employed. Owing to the expense attending these opera- 
tions, they cannot be used in America in competition 
with pin connections. Consequently such precautions 
are not taken, and riveted bridges in that country “are 
inferior to the pin-connected.” Granted, but it would be 
very illogical to maintain that where those precautions 
are always taken, riveted bridges should be also inferior 
to the other type. We consider our riveted bridges very 
superior to the examples put together with either pins or 
bolts. 

The extremes of these two types—which may be classed 
as the continuous and the discontinuous web patterns— 
are the plate or any solid web girder and the open web 
long panel truss, which has been for many years a 
favourite form in America, and is rapidly making its way 
over here. We have no intention of discussing the rela- 
tive merits or demerits of the two systems. It is more 
a question of the local concentration of loading versus 
its more uniform distribution. It has been advanced 
that the impactive action of heavy concentrated loads, 
of which we really know little or nothing, since any 
calculation of it is more or less guesswork, can be almost 
entirely obviated by a thoroughly efficiently designed 
and constructed platform and permanent way. Heavy 
cross girders, correspondingly strong stringers, and 
weighty rails of as great a length as can be conveniently 
handled, will do a great deal in this direction. So far as 
the continuous web type is concerned, it is possible that 
the desired result may be fairly attained; but in the 
case of an open web girder with panels 25ft. 





or 30ft. long, doubts may be reasonably entertained. 
There was, after all, some common sense in the 
practice of covering the whole platform of the early 
iron railway bridges in this country with ballast some 
Qin. or a foot in depth. It will be admitted that in 
his design of a bridge, the engineer in his selection would 
have some regard for the type of structure which was 
the most likely to last the longest time. In a very able 
and exhaustive paper read before the American Society 
of Civil Engineers,* there are some facts which bear so 
directly and forcibly upon this part of our subject that 
we cannot do better than to refer to them. Wher 
alluding to the riveted lattice bridges—which principle 
has been very sparsely employed on American lines—or 
the New York and Central Railway, their great strength and 
durability was attributed to the fact that the stresses along 
the booms are diffused instead of being concentrated. In 
other words, there are a greater number of diagonal bars in 
the web, and much shorter panels. As already pointed 
out, this form of design, carried to its logical conclusion, 
give us the plate girder concerning which the following 
remark in the paper quoted deserves attention: ‘‘ Expe- 
rience shows that the durability of plate girders is greater 
than that of any other form of construction.” 
Notwithstanding the far greater importance attached 
at present to the very much involved question of wind 
pressure, and the experiments recently made—notably 
those undertaken during the erection of the Forth Bridge 
—the data engineers have at their command are but 
few and are still matters of mere conjecture. Such as 
they are, they are included in Chapter VI., and some 
practical applications of them are worked out for the 
guidance of the student. Our Board of Trade rule is a 
pressure of 561b. to the square foot, quite irrespective 
of the location of the structure. It might be up in the 
air like a balloon or down in a mine, some thousands of 
feet below the surface of the earth, and the rule would 
apply to both indiscriminately. We notice that in the 
chapter dealing with the construction of the floor system, 
including the cross girders, stringers, and platform, Mr. 
Du Bois recommends that the thickness of metal should 
not, in the webs of the girders, be reduced to below a 
minimum of }in., but we should not in beams and girders 
of this character use any material of a thickness less than 
gin. Iron or even steel, only }in. thick is rather poor 
stuff for large bridges and roofs, and in addition allows no 
margin whatever for the effects of corrosion, scaling, 
or even ordinary wear and tear. Cross girders 
built on the open web principle are, no doubt, still 
frequently in use on railway bridges; but the solid type, 
whether the rolled joist or the plate girder, according 
to the span required, is to be preferred. It is the cross 
girders to which the rails transmit the terrific blows, the 
violent and incessant pounding they receive from the 
tremendously heavy and sometimes badly balanced loco- 
motives now employed for modern railway haulage. In 
Chapter VIII., ‘economic depth” should read ‘“‘ economic 


span. 

It has often been stated of ‘“ specifications,” as well as 
of Acts of Parliament, that however cezefully and skil- 
fully they may be drafted, it is always possible for a 
competent coachman to drive a coach and four through 
them. Possibly, but there is no reason why the attempt 
of the trespasser should not be made as difficult and 
dangerous as possible, not as is frequently done, by im- 
posing onerous, unpractical, and, in some instances which 
we have known, utterly impracticable obligations and 
demands upon the contractor, but by using accurate, 
precise, and common-sense terms and phraseology under- 
standed of all. It is not quite clear whether Mr. Cooper’s 
specification for steel railroad bridges and viaducts, intro- 
duced in the volume, is intended merely as a model or pat- 
tern for the general adoption of readers, or whether it is put 
forward as an actual copy of the specification usually sup- 
plied to American contractors. In any case, English spe- 
cifications are drawn up on somewhat different lines. It is 
an ordinary practice in the States for bridge engineers to 
include in their specifications diagrams of the moving 
load, and to allow full scope to those tendering for 
the works to design the structure according to their 
own tastes and ideas, provided always certain stipulated 
requirements and conditions are adhered to. English 
engineers, on the other hand, prescribe everything for 
the contractor, except the actual modus operandi, 
although occasionally he is very injudiciously hampered 
even in this department, which is, or ought to be, pecu- 
liarly his own. A complete design for an iron railway 
bridge in which pin connections are used, brings to a 
termination the contents of the treatise before us, so far 
as the labours of Mr. Du Bois are concerned. A chapter 
on ‘The Erection of Engineering Structures,” and one 
on ‘Modern High Buildings, or the American Sky 
Scrapers,” are contributed by different authors. Ex- 
planatory diagrams, detail drawings, and plates of 
working plans, elevations and sections, accompany and 
illustrate the text, which, if perhaps naturally more indi- 
cative of American than English practice, is replete with 
information well up to date, and the whole volume con- 
stitutes a valuable addition to the professional libraries on 
both sides of the Atlantic. 








RalLways IN Cuina.—Amid the fierce competition among the 
representatives of so many nationalities for railway contracts in 
China, it is very interesting to learn that previous orders placed in 
Britain have given the most unqualified satisfaction. K«ferring to 
about 3000 tons of bridges, which were negotiated per Mr. George 
Turner, Gl w, at the end of _ last year, and shipment cf 
which took place about the end of August, the Imperial Chinese 
railway officials have written thus :—‘‘ Girders meet together very 
well, and trains are now over them.” If we deduct three winter 
months, we find that this was accomplished in eight months. We 
wonder if the Belgian or other continental or United States 
bridgebuilders could beat or even equal this record. —The London 
and China Telegraph. 





* “Engineering Construction in Iron, Steel, and Timber.” By William 
Henry Warren. London: Longmans, Green, and Co.; and New York : 





the author, sometimes termed the “dynamical,” a 





15, East 16th-street. 1894, 


* Vide a Paper, ‘‘ What is the Life of an Iron Railroad Bridge.” By 
I. E. Greiner, M. Am. Soc. C.E. Read at the Annus] Conventicn, June, 





1895. American Society of Engineens. October, 1895, 
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SIR ALEXANDER WILSON, BART. 





THE Queen visited Sheffield on the 21st of May to open the 
new Town Hall, which has just been completed at a cost of 
close upon £190,000, for the Municipality of Sheffield. Her 
Majesty, who had an enthusiastic welcome, was about two 
and a-half hours in the city, proceeding after the ceremony at 
the Town Hall, to Norfolk Park, where fifty thousand 
children sang before her, and afterwards driving to the 


Cyclops Steel and Iron Works, where the process of rolling an | 


armour plate for H M.S. Ocean was witnessed. The Queen, 
who watched through a small glass screen the great mass of 
glowing metal emerge from the furnace and pass on to the 
rolls to be squeezed to the desired thickness, length, and 
width, exhibited the utmost interest in all she saw, and 
repeatedly manifested her gratification. The deputy-chair- 
man and managing director of the works, Mr. Alexander 
Wilson, J.P., was close to the Royal carriage, and rendered at 
various stages the necessary explanations. The Mistress- 
Cutler—Mrs. Alexander Wilson—had the honour of present 
ing to her Majesty a magnificent bouquet of orchids. 
Before leaving the works the Queen expressed to Mr. 


Wilson the interest she had felt in the process, and her | 
carriage drove off, as it had entered, amongst the cheers of the | 


workmen and assembled spectators. Her Majesty proceeded 
the same evening to Balmoral. 

It was expected that the Sovereign would signalise her 
coming, so far as Sheffield was concerned, by bestowing some 
mark of her favour on leading citizens. The Mayor being 
the Duke of Norfolk, Premier Duke and Earl Marshal, it was 
impossible to add anything to his dignities. The general 
expectation was that the Master-Cutler and the Deputy- 
Mayor would be the recipients of Royal Honours. That 
expectation has not been disappointed. 
While the process of rolling the armour-plate 
was in ress, the wish was freely ex- 
pressed that her Majesty would knight Mr. 
Wilson—who is the Master-Cutler for the 





carried on extends over all branches of the heavy iron and 
s eel industries in military, marine, and railway material, the 
best known productions of the company being armour plates, 
gas, armour-piercing projectiles, ard other shot and shell, 
| marine forgings, steel castirgs, crauk and propeller shafts, 
| steel rails, springs, axles, and tires, engineering specialities, 
| boiler and steel plates, files, and other lighter wares. The 
head-quarters are the Cyclops Works, Savile-street; other 
| establishments, in addition to those in Cumberland already 
| mentioned, are the Grimesthorpe Ordnance, Steel, Tire, and 
Spring Works; the Yorkshire Steel and Iron Works, Penistone, 
near Sheffield —where the company produces its rai's for 
the home markets—and the Old and New Oaks Collieries, 
Barnsley. At these mines some twelve hundred tons of coal 
| are raised per day. Excepting the house-coal, the whole of 
that output is used in the company’s own works. 

Sir Alexander Wilson is the inventor of the compound 
armour-plates, which for so many years formed the clothing 
for the battleships of Great Britain and all other Powers 
possessing a fleet. Soon after iron plates superseded wood 
iron armour was rolled up to 22in. thick. Some people 
thought finality had then been reached, but in the protracted 

| battle of plates versus projectiles the plates were beaten, and 
something better had to be devised. It occurred to Mr. 
Wilson that good results might be obtained by a combination 
of two features—a hard steel face anda soft back of iron. 
The object of the hard face was to shatter the shell at its 
impact, the soft back being to prevent the through cracking 
of the plate. This system he patented under his own name 
as the “ Wilson” armour. It proved brilliantly successful, 
and gave plates first place again. The new method of manu- 
facture became general, its adoption by the British Admiralty 
being followed by France, Germany, and Russia, as well as 
by more distant Powers. Although there were three firms of 








able enterprises which keep her hands and head alike occu. 
pied, although, of course, 1897 will bulk most largely in the 
local records, because it was the year when the Queen came 
to Sheffield, and the Master of the Worshipful Company 
of Cutlers in Hallamshire was added to the roll of the 
baronetage of England in his year of office. 








ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS. 


A HOME counties district meeting of the members of this Associa. 
tion took place at Eastbourne on Saturday, the 5th inst., the 
members assemb:ing at the Town Hall, An inspection was made of 
the flood-prevention works, the refuse destractor, and the Shong 
ejector station. 

Sabsequently Mr. R. M. Gloyne, Assoc, M. Inst. C E.; borough 
engineer of Eastbourne, pressnted a paper on the ‘ Construction 
of the Most Recent Flood-prevention Works in Eastbourne.” The 
author pointed out that the cause of the periodical flooding is due 
to the rapid development of the high and the flat level of the low. 
lying portions of the borough. Having referred to previous 
sewerage schemes, he stated that three months from commencing 
his duties there in 1893, Terminus-road became one Sunday in 
July of argh yl nearly 9in, deep in water. As it had been ex. 
pected that the completion of the 1891 scheme would have afforded 
immunity from flooding, this repetition of former evils induced the 
Council to call in Mr. Henry Law, M. Inst. C.E. Acting upon his 
advice, the Council adopted the scheme he designed, which is being 
carried out under the author’s control without the intervention of 
a contractor. The work now in hand consists broadly of the 
abandonment of the two existing 3ft. diameter brick sewers across 
the Crumbles, and the substitution of two lines of 4ft. 6in, 
diameter cast iron pipes ; an entirely new high-level sewer 4ft. 6in. 
diameter, constructed of 4ft. 6in cast iron pipes through the 
water-logged beach, and of concrete and iron pipes 4ft. 6in, 
internal diameter through the town, and the 
displacement of a portion of the existing 3ft, 
diametef brick high-level sewer, by cast iron 
pipes 4ft. 93in. diameter. Having described 
the depSts and arrangements for dealiog with 
the materials, the author next considered the 





present year—in the presence of his staff 
and workpeople, and with all the impressive 
surroundings of the vast establishment which 
has so much to do with the ships’ armour of 
her Majesty’s fleet. Although that was not 
the way of Royalty, a still greater distinc- 
tion was not long deferred. On June Ist 
it was announced that the Queen had con- 
ferred the dignity of a baronetcy on Mr. 
Alexander Wilson, J.P., the Master-Cutler, 
and the honour of a knighthood on Alderman 
Charles Thomas Skelton, J.P., the Deputy- 
Mayor. 

The new baronet is a native of Scotland, 
having been born at St. Andrews, Fifeshire. 
He received the rudiments of his education 
in the town where all good golfers go, after- 
wards proceeding to the University of Edin- 
burgh. His brother, the late Mr. George 
Wilson, J.P., had previously crossed the 
border, and made himself a valued member 
of the staff of the Cyclops Works, in which 
he subsequently became a partner. To these 
works, which were founded by the late Mr. 
Charles Cammell, of Norton Hall, Mr. 
Alexander Wilson also proceeded. He re- 
ceived a thorough training in the various 
departments, and afterwards went out to 
New York, where he remained about two 
years. Shortly after his return to Sheffield 
the Cyclops firm was converted into a limited 
company. Mr. George Wilson became the 
managing director, while Mr. Alexander 
Wilson took up the position of assistant 
to his brother. A great Sheffield business 
at that time was the production of steel 
rails—the transition from iron having given 
@ sharp stimulus to the steel trade—and 
prices of rails were at £18 to £20aton. As 
the prices weakened, the manufacture of 
steel rails at a profit became increasingly 
difficult, Pressure was brought to bear upon 
the railway companies to reduce the rates 
for carrying the raw material to the place of 
production, and the finished rails to the 
port. Vigorously grasping the situation, t 
Messrs. Charles Cammell and Co. decided 4 
on @ bold and what was literally a new 








question of the outfall proper. Tais consists 
of three lel lines of 4ft. Gin. cast iron pipes, 
12ft. working length, ljin. metal, with turned 
and bored joints, the sockets being 5gin. deep 
and the band on the spigot ends of nearly 
corresponding width. These pipes ran 260ft, 
into the sea, and each line terminates with a 
horizontal bend to throw the flow of sewage 
eastwards, that is to say, ia the same direction 
as the original outfall. These lines of pipes 
were placed in position by the construction sea- 
wards of a pier of whole timber piles, The 
valve chamber at Tangney Point is of concrete, 
29ft. internal diameter at the bottom and 28ft. 
at the top. The circular walls are 3ft. thick, 
although where the pipes had to pierce them 
they were originally constructed 18in. thick, the 
difference being made up after the pipes had 
been fixed. This structure was built up on 
the beach on a cast iron curb, 35ft. diameter 
outside, composed of twenty-four segments, 
fitting together, and afterwards sunk into posi- 
tion by excavating from inside. The three 
valves which control the outlets of the pipes 
delivering sewage into it are of the Stoney 
type ; they have no hinges, but simply roll back- 
wards and forwards on toothed ares workinz 
in horiz mtal racks. Of the three lines of pipes, 
one will replace tha existing high-level brick 
sewer through the Crumbles, one will replace 
the existing low-level brick sewer, and the third 
will join up to the concrete sewer which has 
been constracted through the town. In this 
manner greater storage capacity will be ensured, 
and the infiltration of sea-water which now takes 
place throughout the length of the brick out- 
falls will be stopped. Terminus-road sewer 
consists of cast iron pi similar to those 
being laid in across the Crumbles, except that 
one portion is of greater diameter to the extent 
of 3in. The total cost of the works is esti- 
mated at £85,000, of which £76,000 is now 
being expended, leaving the balance for a purely 
surface-water scheme to be carried out at some 
future period, 
The sea-wall works now in pi 

sequently inspected, after whic 
ings were brought to a close. 


ress were sub- 
the proceed- 





THE HOLLAND SUBMARINE Boat.—This boat 
waz: launched on May 17th from the shipyard 








departure—they decided to transfer the 
manufacture to the coast. We well re- 
member the consternation this decision 
caused when it became known in the Shef- 
field district. The policy, however, was very 
ably explained and advocated by Mr. George Wilson, at the 
shareholders’ meetings, and although one large proprietor 
opposed it tooth-and-nail, he was alone in his attitude of 


hostility. Events proved that he was wrong, and that the | 


directorate were right. Although Mr. George Wilson did not 
live to see the full development of his foresight, the share- 
holders abundantly realised its wisdom. Various places were 


inspected as likely sites for the rail mills, but eventually the | 


choice fell upon Workington, on the Solway Coast. There 
Messrs. Charles Cammell and Co. established the Derwent 
Iron and Steel Works, where they now produce over 6000 tons 
of steel rails per week for export. These are shipped from 
Maryport and Harrington, as well as from Workington, to 
the various foreign merchants. The company has also its 
own hematite mines in Cumberland, and has this year com- 
pleted the purchase of the Solway iron blast furnaces, near 
Maryport. On the invitation of the directors the share- 
holders are to visit their new property on July 1st, this being 
the second occasion on which they have been asked to go 
North and see their works there. Mr. James Duffield, who 
has been with the company for very many years, is manager 
ofthe Cumberland establishment, and at the last shareholders’ 
meeting his selection by the directors as a managing director 
was unanimously and heartily confirmed. 

On the death of Mr. George Wilson, the position of 
managing director naturally fell to his brother, who had been 


so actively and happily associated with him in the progres- | 
Sir | 
Henry Watson, J.P., D.L., of Shirecliffe Hall, Sheffield, who | 
had been a director for a long period, was placed in the chair, | 


sive policy which brought the company to the front. 


Mr. Wilson taking the deputy-chairmanship, which position 
he still holds. He is now at the head of one of the largest 
manufacturing establishments in the country, and certainly 
the greatest in South Yorkshire. During his time the work- 


people have increased from 2500 to over-10,000. The business | 


SIR ALEXANDER WILSON, __) 


all-steel plate makers in’ France, the French Government 
used the Sheffield compound armour on three-fourths of 
their men-of-war. Now, as everybody knows, the armour 
for battleships is of solid steel, with the face treated accord- 
ing to the Harvey process. Even in the latest evolution of 
ehips’ armour, however, the principle devised by the managing 
director of the Cyclops Works is retained. 

Sir Alexander Wilson has never taken any prominent 
| part in public affairs, either municipal or parliamentary. 
His energies have been concentrated on his work—a man 
assiduous in his calling who has once more vindicated the 
truth of the ancient adage, ‘‘ Seest thou a man diligent in 
his business ; he shall not stand before mean men ; he shall 
stand before kings.’ His recreation is in the characteristic 
British sports of fishing and shooting. As soon as the salmon 
| season opens he is off to the North, while the twelfth of 
August tempts him to the great moors with which Sheffield 
| is encompassed on the west. He isa Justice of the Peace 
| for the West Riding of York and the City of Sheffield, a 
| member of the Junior Carlton Club, the Scottish Conservative 
| Club, and the Sheffield Club, as well as of the Civil Engineers, 
| Mechanical Engineers, the Iron and Steel Institution, a trus- 
| tee of the Sheffield Technical School, &c. Joining the Cutlers’ 
| Company in 1886, he passed to the chair—which his brother 
| also occupied in his day—within the exceptionally brief 
| period of two years. In that office he has given every 
| satisfaction to the members of the ancient company 
and the community which takes such just pride in the guild 
of so many brilliant traditions and honourable history. 
Accustomed to deal with affairs of great magnitude, with 
signal talent he combines unusual tact and the precious gift 
of a perfectly even temper. His occupat‘on of the office will 
be remembered for the way in which the duties were dis- 
| charged by the Master-Catler on the business side, and by 
the Mistress-Cutler in the many social functions and charit- 





of Lawis Nixon, at Elizabeth Port, New Jersey, 
U.S.A. The vessel, according to a New York 
contemporary, is 55ft. long and 11ft, in dia- 
meter, with a perfectly circular cross-section, 
with exceedingly strong frames and a skin 
made of jin. steel plates, so that she will be able to withstand the 
water preseure at a depth of 150ft., and to bear sudden and heavy 
shocks and jars. The only entrance is through a turret on top, 
28in. diameter and telescopic, so that the height can be extended 
from 8in. to 30in. This turret is water-tight, and in the sides are 
long slits of glass, through which observations can be made. 
Inside she is divided into two compartments, the engine-room and 
a working-room. The latter is 12ft. long by 10ft. wide, and about 
5ft. high ; beneath it is the electric storage battery contained in a 
lead-lined steel case, weighing 46,000 1b., and capable of furnishing 
50-horse power for six hours, or 150-horse power for one-half hour. 
Into this chamber also cpen the breeches of two dynamite guns 
and the torpedo expulsion tube, and here are located all the levers 
for working the mechanism of the boat. Io the engine-room is a 
50-horse power gasoline engine, which will operate the single screw 


| when the boat is travelling at the surface at a speed of about 


8 knots, The electric motor, which is to Le used when the boat is 
submerged, is capable of developing a speed of 14 knots in a spurt. 


| There are two rudders, one vertical, of the ordinary type, and a 
to 


horizontal rudder, intended to cauge the boat to dive an main- 
tain a submerged course. Water tanks are used to keep the boat 
in trim, and ordinarily the craft will have a reserve buoyancy of 
about 1000 1b., giving a constant tendency to rise to the surface, 
which is only overcome by the horizontal rudders. For the 18in. 
torpedo tube forward, three auto-mobile torpedoes will be carried. 
Above this tube is an 8in, sérial torpedo gun, capable of throwing 
an 801b. dynamite shell a distance of 14 miles, Jast above and 
parallel to the axis of the ship is a submarine 80 1b, dynamite gun 
pointing aft, and capable of sending its shell 800 yards under water 
at a high velocity. All of these guns are operated by compressed 
air, and they have already been carefully tested under working 
conditions. The boat will carry twenty of the dynamite shells, 
besides the three auto-mobile torpedoes, A crew of five men wil! 
be required, including the commander, Oae will sit at the com- 
mander’s feet and work the levers ; the third is an engineer, and 
two men will work the guns. Air will be supplied to the men from 
cylinders, and the foul air will be constantly exhausted by pumps, 
with an automatic device for constantly maintaining the air-pressure 
inside at about 15 lb, to the square inch, 
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ELECTRICAL AND ENGINEERING EXHIBITION, 
NEWCASTLE-ON-TYNE. 

Tus exhibit of Messrs. Easton, Anderson, and Goolden, of 

Erith, Kent, includes one of their electric lifts—Anderson’s 

patent —that on exhibition at Newcastle being of their 6-unit 


size, Which is capable of lifting a 10-cwt. load at a speed of | diameter. The ropes, as will be understood from the descrip- | and the iron becomes d 


| them being strong enough to sustain the whole load. When 


| 


| extent. In the lift we are here describing, the wire ropes 
| used are four in number, ;’;in. diameter. The ratio of the 
| worm gearing is 42 to 1, and the driving wheel is 24in. in 
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is0ft. per minute. The important feature in this lift is the 
patent arrangement by which the necessity for a hoisting 
barrel is done away with, and which confers upon it several 
very marked advantages, which, amongst the most important, 
include the great saving in space occupied by the gearing, and 
the fact that the same gear that will do for the shortest 
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ELECTRIC LIFT 


travel is also suitable for the longest travel; and should it be 
required to increase the travel of a lift for an additional 
storey, no alteration in the hoisting gear is required. Another 
advantage claimed for this lift by the makers is that any 
number of ropes may be used to suspend the cage and 
balance weight, the usual number beirg four, and each of 


Iw PUPS 


tion of the construction to fullow, aiways lead off in the same 
position, and do not require a lateral travel as when a barrel 
is used. Consequently it becomes much easier to arrange 
the lift, and the space required for the ropes is a minimum. 
The following is Messrs. Easton, Anderson, and Goolden’s 
description of their 6-unit size of lift as shown at 
Newcastle, our illustration being of the 9-unit size, 


capable of lifting 22cwt. at a speed of 120ft. per minute, but | 
practically the same as the 6-unit lift, except in dimensions. | 
The gear, with the exception of the switch, is self-contained, | 


and consists of a bed-plate having at one end the motor, 
magnets, and pedestals for the armature bearings, and at the 
other the casing in which the worm driving gear is enclosed, 
while in the centre is the electro-magnet for the automatic 
magnetic brake. The armature spindle is coupled solidly to | 
the worm ‘spindle, and likewise carries a brake pulley, on | 
which the levers of the magnetic brake act. 

The worm wheel shaft drives a cast iron drum having, as a 
rule, eight shallow turned grooves, and above—or in some | 
cases below—is carried a smaller drum with half the number 
of grooves set a little on the skew. The four ropes from the 
cage are brought down to the wide drum, passed round four 
of its grooves, up over the narrow skew drum, down again 
to the wide one, round the other four grooves, and then led 
away to the balance weights. When the gear is at the 
bottom of the lifts, overhead pulleys, of course, are needed, 
and this is the most usual arrangement; but where it is at 
the top of the space, the skew drum is suspended under- 
neath the gear, and the ropes are passed round from below. 
In this case usually one set of ropes requires a guide pulley. 

The switch is of special construction. For larger: sizes all 





y= 


| the pulley. The figure shows the brake when on. The 
| a barrel is used it is impossible to use more than two such | action is very simple and automatic. When the current is 
ropes without increasing the dimensions to a prohibitive | switched on to the motor to actuate the lift it also 


through the wires wound round A, causing the core of soft 
iron to become a magnet, which attracts the arms D D, 
releasing the brake. So soon as the current is switched off, 
etised, the spiral spring E 
— into action, and puts on the brakes, as shown in the 
| figure. 
The tension of the spring can be adjusted at will by 
— or easing the nuts F F, and thus the force wit 
which the brake is applied. The motor is of their F D type, 
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shunt wound, and has carbon branches in improved hciders. 
The bearings are automatically lubricated by chains. 

The pumps exhibited are of Messrs. Easton, Anderson and 
Goolden’s standard horizontal three-throw pattern, of very 
massive design, suitable for mining purposes and to stand 
rough usage. The rams are Gin. diameter by Yin. stroke, and 
are calculated to deliver 8000 gallons per hour under a 
maximum head of about 600ft., the speed being 50 revolutions 
per minute. The valves are of the ring type, all gun-metal. 
The crankshaft is of forged steel, supported by four bearings 
cast on the bed-plate and bored simultaneously, so that they 
are absolutely true to one another. 
The gearing is double helical 
spur, and the counter-shaft is 








ENLARGED VIEW OF LIFT MOTOR 


the contacts are of carbon, which can easily be replaced if | 
they beccme damaged ; and though the arrangement takes | 
up some room, and is somewhat costly in the first instance, | 
it will be found the most satisfactory in theend. Everything | 
is made very substantial to stand hard wear. The gear is | 
for the most part lubricated by autcmatic grease cups. The | 
smaller lifts have switehes with plain brass contacts. | 
The gear is held automatically when at rest by means of a | 
powerful brake, which ismagnetically relieved when the lift is 
started. The brake magnet is enclosed in the framing, and | 


thus is protected against injury. 

The electro-magnetic brake is novel and worthy of notice, 
and by the assistance of the accompanying sketch its action | 
will be understood. ‘A is an electro-magnet, B is a metal, | 
V grooved pulley fixed to the armature spindle, and CC 
represents two wooden blocks which fit into the grooves of | 


arranged to be driven by a belt. 
Our illustration—see photograph 
herewith — shows this pump. 
They are also made for driving 
from electris motors by means of 
short belts and jockey pulleys for 
situations where space is im- 
portant, and also by means of a 
second set of spur gear, thus doing 
away with belts altogether. It is 
recommended, however, to adopt 
belts whenever possible, or in 
large pumps, ropes. 

Messrs. Easton, Anderson, and 
Goolden make their horizontal 
three-throw pumps for pressures 
up to 250ft. in various sizes from 
24in. up to 5gin., which at 35 
revolutions per minute are calcu- 
lated to pump 660 gallons up to 
4800 gallons hour between 
these limits of diameter of ram. 
The suction and delivery valves 
are of gun-metal, placed one above 
the other in the pump box cast- 
ing, and are easy of access. For 
low lifts, or for pumping sewage, 
either leather or india - rubber 
valves may be with advantage 
substituted for gun-metal. This 
type of pump has been in constant 
demand over a considerable period 
of time, several sets having been 
mounted in a portable manner and 
sent out to the Crimea in 1855. 

The standard large horizontal three-throw pumps for mines, 
already described, working up to a head 600ft., are especially 
suitable for general pumping purposes, because they deliver 
the water in a very even stream free from pulsation, which is 
an important point where long mains are concerned. The 
driving effort from the same is nearly even at all points of the 





| revolution, so that it is the best type for driving with an 


electric motor. The standard patterns of pump are made in 
several different sizes, distinguished by the length of stroke, 
and each size may have several different sizes of ram fitted to 
it, to suit the various requirements of quantity and heed. For 
a low head a large ram may be used, giving a Jarge quanii y 
of water; whilst for an increased head a smaller ram can be 
applied, delivering, therefore, Jess water for the same expendi- 
ture of power. As previously noted, belt gearing is generally 
to be recommended where practicable, as it runs more 
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quietly, and in the cases where electric motors are used as 
the driving power, it prevents any risk of jar on the armature. 
Where space is limited the short belt drive must be used. At 
the same time, direct gearing can be used when preferred, or 


in cases where, from any cause, belts are admissible. 








THE ROYAL AGRICULTURAL SHOW. 


THE engraving which we are enabled to place before our 
readers on this page represents a plan of the implement yard 
of the forthcoming annual exhibition of the Royal Agricul- 
tural Society of England, which is to be held in Trafford 


Park, Manchester, on the 23rd prox. and six following days. 
As is only to be expected in su 
centre, the implement section will be an unusually large one, 
and the total feet of shedding in this department alone will 
be 15,532, covering a far larger area than at any previous 
show save one, i.e., Windsor in 1889. The machinery in 
motion will occupy 3334ft. of shedding, as compared with 
2732ft. at Leicester in 1896, 2718ft. at Darlington in 1895, 
2539ft. at Cambridge in 1894, 2211ft. at Chester in 1893, and 
1250ft. at the last Manchester exhibition in 1869. The 
exhibits, 7340 in number, also show a very material increase 
over the seven years immediately preceding; and, strange to 
say, apart from the Jubilee Show at Windsor in 1889, when 


there were 7446 exhibits, these figures have only been | 


exceeded once, when the Show was last held n Manchester 
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reasonably be expec- 
ted tha’ the forthcoming exhibition will prove an even greater 
success than any of its predecessors. The site secured is 
not far distant from that of the 1869 Show, and is readily 
accessible by road, rail, or water, being in close proximity to 
the Ship Canal on the one hand, and the Chester Road and 
the Cheshire Lines Railway on the other. 

In connection with the railway arrangements, it may be 
stated that the new Trafford Park Railway, just completed, 
measuring 3} miles in length, will be available for the con- 
veyance of exhibits right up to the showground, being con- 
nected through the Ship Canal railway system with all the 
other railways in the district. . 








TRADE IN THE UNITED STATES. 


Te following paragraphs, which we extract from the 
consular report on ‘“‘ The Consular District of Chicago,” 
are of interest to English engineers :— 





Shipping and freights.—Exactly 329 vessels, with a total net | 
ed in the district of Chicago, Over | 
ilding new vessels during the last year | 


to e of 57,611, 
257,700 was expend 
alone ; four vessels were lost on the lakes. Their total value was 
£3290, insured for £1230. Eleven lives were lost. During 1896 
the Chi Shipbuilding Company did a large and satisfactory 
business, having constructed and sent out from its yards six steel 
ships of the most modern type. 
added to its plant, machinery, and buildings, and all the neces- 
sary equipment for the construction of marine engines and kindred 
machinery, and has now under contract_one of the largest engines 
of this class on the lakes. The close of the year finds the company | 
with five modern steel ships of the latest types and most improved 
class under contract. The ber of men employed at the yards 
was about equal to the working force of the year previous, and 
the value of the ships built a little in excess of the returns for 1895, 
The modern steel schooners belong to what is known as the 
6000 tons class. Mr. Rockfeller’s Lake fivet of cargo ships are | 
designed to furnish the maximum carrying capacity at the mini- 
mum expense. They are 432ft. long. 48ft. beam, 28ft. deep, and 
draw 14ft. of water. They can take a cargo of 4000 tons, 
which may be increased to tons, with a draught of 18ft., as 
the Lake canals are deepened to accommodate them; but a 
draaght of 15ft. is the limit at present. They are built for a speed 
of twelve miles an hour, but can make fifteen with a little more 
coal. They cost £55,600 each. The new ships of the Great | 
Northern Company, the North West, and the Northland, which 
were built by the Globe Ironworks at Cleveland, cost £154,600 | 
each. They are 386ft. long, measure 5000 tons, have 7000-horse 
power engines, can make —— of twenty-one miles an hour, 
and are able to carry some 550 passengers. e cost of construct- | 
ing a 6000-ton ship of steel is computed at £56,000; one of 3000 
tons of the same material at ,000 ; one of 2000 at £32,900; 
and one of 1000 tons at £20,600. The Rockfeller vessels carry ore 
rincipally, and it is estimated that the fleet will be capable next 
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an important engineering 


Within the year the company | 


| been equall 


| Christmas toys; everything, as near as can 


season of carrying from Lake Superior to Lake Erie and South 
Chicago as much ore as was produced in the entire region but a 
few years ago. The Government work in — the 20ft. channel 
from Chicago, Duluth, and Buffalo has materially aided the plans 
of corporate capital. By the machinery now in use, a vessel 
carrying 4000 tons of ore can be loaded in eight hours and un- 
loaded in twelve, 

Railroads —Railroad building in 1896 was insignificant compared 
to that of most years in the last decade, but was about the same 
asin 1895. Altogether 163 lines in the States and territories laid 
1802 ‘39 miles of track. The total railway mileage of the United 
States is now about 182,800 miles. The following figures show the 
mileages of new tracks Jaid down during the past ten years, and 
are interesting for comparison sake :— 





Mileage of 
Year. tracks 

laid down. 
1887 12,983 
1888 7106 
1889 5280 
| 1890 5670 
| 1891 4281 
| 1892 4192 
} 1893 2635 
| 1894 i 1949 
| 1895 1808 
| 1896 1802 


From the above figures it will be seen that for ten years the rail- 
way builder has travelled a steadily descendivg road of activity 
from 13.000 down to 1800 miles. The year 1896 has been one of 

isappointment and losses in all lines of business, and as the rail- 
they have 


| 
| 


| — 4 y 
| roads can hardly prosper when other interests suffer, 





painfully reflected th 


e general depression, Compared 
though, with either 1864, - ame 


1893, or 1892, the year just 
closed has not been altogether unfavourable. It is 
estimated that 34 rail: s, with 6441 miles of line, 
and a bond and stock capitalisation of about 
£56,824,700 joined the list of railways operated by receivers. The 
most important failure of the year was that of the Baltimore and 
Ohio, with 2094 miles of road, and over £25,567,000 of bonds and 
stocks, besides heavy floating debt and arrears of interest. The 
bankruptcy of this old and formerly profitable company was dis- 
co’ ing evidence of the effects of unlimited competition. The 
other notable failures include the Louisville, New Albany, and 
Chicago, 501 miles, and £5,927,800 ; the six railroads forming the 
Vandalia system, aggregating nearly 600 miles, and £4,948,400 of 
bonds and stock ; the Pittsburgh and Western, involved in the 
embarras-ment ofthe Baltimore and Ohio, 352 miles, and £3,814,400; 
and two Eastern railroads, the Central Vermont and Ogdensburgh, 
and Lake Champlain, covering 778 miles of road and nearly 
£3,505, 100 of investment. 

The two prominent features that have attracted attention during 
the year were the putting into effect on January Ist of the joint 
tratiic agreement governing the Eastern lines, and the strength 
shown by the Gulf ports in getting traffic away from the old- 
established lines leading to the North Atlantic ports, and at present 
it looks very much as if the export of grain would, to a large 
extent, be v4 the Gulf of Mexico, New Orleans, and Galveston, 
the two Galf ports having shown large gains in their export grain 
business, Most of the Western railroads, especially those that have 
been recently reorganised, have been spending a iarge amount of 
money in improvements, and in time these improvements will, 
no doubt, permit greater economies. The most important 
railway construction that has taken place in the West 
during the year has been the extension of the Kansas City, 
Pittsburgh, and Gulf Railroad, which company in extending 
its road and building connecting links, has constructed 219 miles 
of track. In the State of Illinois only 584 miles of track were 
built. The States where the greatest amount of construction was 
| done were California, Louisiana, and Michigan. 

For the locomotive and car builders the past year has not beena 
very fortunate one. The actual number of engines built during the 
— was 1175, which exceeds by 74 locomotives the output of 

895, and is 74 more than the output of 1894. All the railroads 
| have done a good deal in the way of rebuilding. An interesting 
feature of locomotive building in this country during the year has 
been the growing importance of export orders. Two years ago the 
number of engines built for hw only 80, while in the past 
year the number increased to 309, The passenger situation at the 
close of the year can be summed up briefly by saying that there 
was a fair amount of passenger traffic between the cities of the 
oe and sor dioeapelniee, tal bow eh a - . The holida 
travelling was disa, ting, falling far short of the year 1895. It 
can be atid that the Western railways have of late sume consider- 
able headway _—_— — and harmonising their differences 
in the question of rates. ere was & increase in the number 
of foreclosures in the last year, when it is computed that no less 
than 58 railroads were sold for their creditors, representing 13,730 
miles of lines, and the enormous capitalisation of over £237,134,000. 
Many great companies have helped to swell this list of fore- 
closure sales, which in respect to number of railroads has only 
in one previous year, while in mileage and capital 
involved it far ex is any other year in the history of railways. 
Finally, it is believed that the year 1897 will see a clearing-up of 
most of the wreckage of this long period of financial disaster, and 
that better times are coming in the near future. 

In 1896 several large shipments of firs-arms were received here 
from England ; the dealers handling them were well pleased, and 
contemplate an increasing trade in these goods. 

Daring the past year many goods of German make are finding 
their way to the West, and taking the place of British goods, 
Among the goods noticed are: chemicals, quinine, ammonia, 
caustic soda, crockery, earthenware, plate-glass, Faller’s earth, 
Portland cement, cutlery, needles, musical ments, surgical 
instruments, paints, oils, lithographs, bric-’-brac, paintings, and 
e, is marked 
‘‘Germany” or ‘‘made in Germany.” It is a well-known fact 
that German exporters have been striving for the past year to push 
their goods into this country, and certainly have met with some 


mitted, Our only 
funnel heat, as with a funnel casing, and the force of the exhaust. 
With a surface condenser the former is the only feasible plan, 
and the weight would be considerable. 
engineer of 

denser, using 
chamber, and in this way there is a chance of 
indestructible condenser, 
able, but with the boiler suggested no great harm would result 
from filling up at the nearest 
here to remind intending builders of motor cars for the market 
that the party in charge of them is fairly certain, sooner or later, 
to fill them up at a horsepond. This is worth 
when designing a boiler. 
build motor car machinery sufficiently hardy for the public use. 


motor car competition, and in case its answer may not have 


with their wares, which, if followed with perseverance, must result 


ie tslivaiag ior 0 few teateeainn to the Beli 
e following are a few suggestions @ British exporte; 
which might be of some benefit, (1) Do not be afraid to ok yet 
Consular officer for information. (2) Send them your catalogues 
so that they can be used, should occasion require it. (3) The 
Chambers of C ce should send their business directory to the 
Consular officers ; itis often needed. (4) Bear in mind that during 
the past fifteen years the trade and population of the United States 
have moved West, and the wholesale trade can be aseasily transacted 
as in the East; one-third of the population of this country now 
lives in the Mississippi Valley, and west of it. Banking facilitities 
in this Western country areadequate, (5) Rates on transportation 
of goods from Great Britain to cities on the Mississippi River and 
west can be secured much cheaper vid the Gulf of Mexico ports 
than vid Atlantic coast a. and should be well considered. (6) 
A good opportunity will be given to the exporters who desire to 
ush their goods at the Trans- Mississippi and Internationa] 
x ye at Omaha, Nebraska, in 1898, 
he production of zinc in 1896 was 77,084 short tons. The pro. 

duction of zinc oxide in the United States in 1896 was 16,799 short 
tons, which compares with 22,690 tons in 1895, showing a decrease 
of 5891 tons, or 25 per cent. for the year. 

Situated 200 miles north of Kansas City is Omaha, Nebraska, and 
it is here that the Trans-Mississippi and International Exposition is 
to be held during 1898. The United States Government passed 
an Act, sig Age i: poe : one Pe a and 
encouraging the holding of this Exposition, and appropriatin; 
£45,000 for Government participation, £11,000 for building, a 
£35,000 for exhibit. Government officials consider that this is not 
enough for a proper recognition on the part of the Government of 
the great territority represented in this Exposition, and a Bill has 
been introduced in the present Congress incre: the amount to 
£70,000—£25,000 for building and £35,000 for exhibit, 











LETTERS TO THE EDITOR. 
(We do not hold ourselves a for the opinions of our 
corres; % 





THE MOTOR CAR COMPETITION, 


Sir,—I have read with both interest and regret your leader on 
the above subject in the last issue of THE ENGINEER, 

Your opinions and suggestions as set forth there raise such 
momentous questions that some further consideration of them 
cannot fail to be of interest. 

You roughly outline the probable conditions of service of the 
successful motor car, which, as I understand them, are that it must 
be capable of being steered, managed, and maintained by one 
semi-skilled man—a man knowing about as much of engineering as 
the average groom or coachman knows of veterinary surgery. A 
discussion of the possibilities of constructing such a motor car wil! 
probably be instructive. In my opinion—and I have had some 
experience of steam launch machinery run oy half-skilled men—it 
is impossible that such a man as has Loon referred to could satis- 
factorily take care of a compound high-speed engine, water-tube 
boiler, and surface condenser suitable for a motor car ; but it does 
not follow that it is impossible to make machinery for this purpose 
which he could manage. It is into the peculiarities of this 
machinery that I propose to inquire, 

The boiler must be of simple and strong construction, incapable 
of explosion, and yet not too heavy ; it must also be capable of 
regulating its own water level and furnace temperature, for no one 
could steer a carriage in > samme A traffic and at the same time 
have to be constantly handling feed and fuel cocks. The only 
boiler which seems at all promising as likely to comply with these 
conditions is some form of instantaneous generator. Possibly a 
combination ‘of steam tubing could be arranged to form such a 
generator which, if feasible, would possess the advantages of 
great cheapness and facility for repair. 

With such a generator a pressure piston balanced by a spring 
would suffice to regulate both water supply and furnace tempera- 
ture. Of course, I assume that petroleum would be the fuel used, 
as with a suitable burner it does away with stoking and smoke, 
besides being under perfect control and being capable of great 
ranges of power. The engines of this conveyance probably present 
greater difficulties than the boiler. They must be able to run for 
very extended periods without anything but the most elementary 
adjustment; they must be able todo with no oil one week, and 
half a pint per hour the next, and must be able to stand cleansing 
with a stable hose. This looks rather a oe order, but is not quite 
as extensive as it seems, Of course, it excludes anything like high- 
speed compounds and such-like engines, and it precludes the poe- 
sibility of using the lightest possible engines, which, however, there 
is no neceesity for ; in fact, it is hardly likely that any form of 
double-acting engine would stand such treatment. 

The most promising line of advance is in the single-acting 
direction. A single-acting engine, either simple or compound, can 
be built which may be simplicity itself, and as it has pressure only 
in one direction and no bottom cylinder covers, wear in the bearings 
only increases the clearance, and adjustment is unnecessary for a 
very long time. For instance, a single-acting compound engine with 
two cranks at an angle of 180 deg. can be arranged with the ports 
in the cylinder vai. the piston acting as slide valves, and the 
high-pressure cylinder exhausting direct to the low pressure, Some 
extra clearance would have to be provided to obviate back pressure, 
but the loss from this source would be avy compensated by the 
total absence of complication. The only valve required would be 
an admission valve—a tappet valve, if you like—to the high-pressure 
cylinder. Or, as we have a valve we can make it work full time, 
and by controlling the high-pressure exhaust do away with un- 
necessary back pressure in this cylinder. 

Sach an engine can be safely boxed in, and given a crank pit 
oil bath which will carry sufficient oil in ordinary work for a long 
time if the party in charge should happen to forget he has such 
a thing as an engine to look after. Parsons’ steam turbine would 
be an ideal car motor ; but I am informed that there is a difficulty 
in reducing the speed, and I believe one has to use two of them 


if one wishes to reverse, 


As to the condenser, nothing like a circulating fan can be ad- 
sources of circulating energy are the waste 


Some time since an 
igh standing suggested the use of an air-jet con- 
the exhaust steam to carry air into a condensing 
ing a cheap and 
Some waste of water would be inevit- 


nd, It may be as well to pause 


in mind 


Along these lines it may be ble to 


Finally, I may be able to give a word of consolation to those who 


feel disappointed over the result of THE ENGINEER competition. 
As 
a position to know that some of the best firms in England, beyond 
those mentioned in THE ENGINEER entry list, are working at the 
motor car problem, 


a er of petroleum burners for motor car furnaces, I am in 


J. 8. V. BickForD. 
Camborne, June 8th, 





Sir,—I have been amazed at your article of 4th inst. on your 
(n 





success, It cannot be said that the German is, as ac are 
as good as British make, but they are etri to get a foothold 





taken up by an abler pen, I feel it my duty, as representing the 
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Motor Car Club, to ask you if possible to find space for a few 
criticisms and corrections. At the outset, allow me to say that 


: althoug! the club is the creation of Mr. Lawson, the champion <f 


light oil, I have always felt it my duty to be absolutely impartial, 
and I am sure that such advocates of heavy oil as Mr. Roots and 
Mr. Petter, of Yeovil, will bear witness to my anxiety to induce 
them to take part in all our public displays. 

You say that there is no motor industry and no such thing as a 
thoroughly satisfactory self-propelled vehicle. ‘To this I would 
answer, visit the Daimler Works at Coventry, employing 300 hands, 
and turning out to order already three heavy motor cars a week, 
and Jet your judges test any of the cars which have been turned 
out by that factory, whether over your Birmingham route or over 
three times the distance. I venture to assert that there are at 
this moment thirty Daimler carriages which could run with absolute 
satisfaction to your jadges from London to Birmingham and back. 

The display at the Crystal Palace appears to have ,conclusively 
revealed to you one objection to heavy oil, which certainly 
required no board of eminent experts to determine, namely, the 
offensive vapour; but your notice leaves out a defect equally 
obvious to engineers, namely, the difficulty of vaporising, and the 
injary to the working parts from soot proceeding from paraflin. 

{t strikes me that a journal holding the position and influence of 
THE ENGINEER should not without inquiry make such prejudi- 
cial and injurious assertions as those for which your article 
is responsible, You say, ‘‘Coventry would not run the risk 
of sending even one perfected machine—which we are assured are 
being made, presumably for stock, for no one seems to buy them— 
to take part in our competition.” And further on the article 
denies that the Daimler carriages were shut out by the rules from 
competing. 

I can say that to m rape the firm are making only for 
orders, of which they have not less than £25,000 in hand, whilst 
to prove that light-oil cars were indeed shut out, I need only quote 
an earlier passage in your own article, which reads as folluws:—‘“‘ In 
the first inst w luded vehicles propelled by light oii or 
petroleum spirit.” I have no interest in nor sympathy with com- 
pany promotion, but every fair-minded man who has taken the 
trouble to note the performances of the Coventry vehicles, whether 
carriages, trade vans, or cycles, must admit the excellence of the 
systems of propulsion selected. 

One other great and obvious objection to your conditions was 
your insisting on six sets of drawings of each machine, involving 
valuable secret devices being deposited in your hands. In my 
humble judgment although the steam vehicle of the Fuel Company 
was admittedly excellent, and the machines of Messrs, Roots, 
Petter, and Holroyd Smith very praiseworthy attempts to meet 
the unskilled prejudice of the public as to the supposed danger of 
light oil, I hardly think it required the labour of your great 
journal to bring forth these two microscopical conclusions, that 

araffin smokes offensively, and that steam, as even the unskilled 
new, was suitable for heavy traction. 
C, HARRINGTON Moore, 
Hon. Secretary the Motor Car Club, 
40, Holborn Viaduct, London, E.C., June 8th. 





Sir,—I cannot allow your remarks in your issue of the 4th inst. 
to pass without comment, seeing that they are so incorrect and 
essentially damaging to the motor car industry. I refer particu- 
larly to your remarks concerning light oil engines, and to the 
company which I represent. Particularly I take exception to the 
following :—‘' It has placed the world in possession of facts concern- 
ing the motor car industry in this country. There is at present 
no such industry. There is no such thing as a thoroughly satisfac- 
tory — vehicle. If a motor car of the kind existed it 
would have been submitted for competition.” 

Now, Sir, I admit that from the results of your competition you 
would be justified in making such remarks if a competition on the 
lines you proposed can in any way be taken as conclusive. As you 
say later on, the Daimler Co. has clearly and publicly atated the 
reasons why it did not take part in the competition announced by 
you. It is no exaggeration to say that our working drawings have 
cost us th ds of pounds, and we have no intention of giving 
these away for any credit we may get out of winning a secondary 
side-class competition, We should have been pleased indeed to 
have ‘‘earned even a good word from men of the reputation 
possessed by the judges,” but even that in our estimation could be 
obtained at too great an expense. 

You further go on to say, ‘‘ We ourselves do not believe that 
there is any motor car industry properly so-called carried on at 
Coventry for other than company-promoting purposes.” Now, 
Sir, I must ask you to retract that statement, , osm it is abso- 
lutely untrue. I invite your experts or anyone else to visit 
Coventry and see for yourselves what is being carried on here. 
The Daimler Company has nothing whatever to do with any com- 
poe promoting business, It is essentially a commercial company 

uilding motor cars for use and sale, Already some twenty of our 
vehicles are in the hands of the public, and without exception | 
think I am correct in saying that they are all giving satisfaction. 
Four of our delivery vans are working in London, several of our 
carriages are in Scotland, and only last week a van was driven 
from our works at Coventry to Manchester, and there tested by 
the purchaser in the best possible manner, viz., by ordinary use ip 
the streets. We have no hesitation in sending our carriages and 
vans anywhere over Eoglish main roads ; and when you say, ‘‘ Are 
motor cars wanted? Will there ever be so full a demand for them 
that money can be legitimately made out of their manufacture!” 
I have only to point to the fact that we have 200 men working 
overtime upon the delivery of vans and carriages to fill orders, 
and that we have more orders in hand than we can possibly execute 
this side of Christmas. And I venture to set these facts against 
your statements and ask the publication of this letter in fairness 
to my company; and I must protest, and that most strongly, 
against our being pilloried because we could not see our way to 
conform to regulations which, in our estimation, were prohibitive. 

Henry STURMEY, 
Acting Chairman, Daimler Motor Co,, Ltd, 
Motor Mills, Coventry, Jane 8th, 


[We have remarked upon these letters on another page.—ED. E. | 








Sm,—With reference to your remarks upon our motor cars in 
THE ENGINEER competition, I would submit you are not treating 
us quite fairly in withholding the following facts:—(1) Each car 
was unfinished at the time of the judges’ inspection. The paint- 
ing of all metal work had been done at the Palace, and the getting 
them into the n condition to run them from our works to 
the Palace had only nm achieved by almost all-night labour 
during the week prior to entering. (2) To any engineer acquainted 
with oil engines, it will be obvious that the throttled exhaust pipe 
—not “blast” pipe—is an all-sufficient explanation of the incom- 
plete combustion. (3) One of our engines has been working in 
London for months without a trace of smoke or fumes, 

Immediately these cars are meg ape in the course of a week 
or two, we shall have pleasure in showing you both of them, 
running or standing, with a like freedom from either smell or 
** fumes.” For Roots AND VENABLES, 

100, Westminster Bridge-road, June 9th. J. D. Roots. 





A QUESTION OF ADHESION. 


Sir,—In your issue of the 12th February, 1897, an article 
appears under the above heading; the article also deals with the 
question of train resistance, j : 

Now, in connection with the question of adhesion and train 
resistance on lish and American roads, there isa matter which, 
ia my opinion, is of very great importance, but which has not 








received the attention it deserves in English practice, and it is as 
follows:—Ia America the rails are laid level and the head of the 
rail is much flatter and wider than in English practice; the tires 
have very little coning, only about ,,in. in the full width of the 
tire when new. In English practice the rails are laid with an 
incline of 1 in 20 upwards, and the tires are coned to the same 
angle. The result of this arrangement is that in the case of the 
nearly cylindrical wheels and flat level rails as used in America, a 
nearly true cylindrical rolling contact is obtained with the con- 
sequent small resistance. In the case of the English system of 
inclined rails and coned wheels the resistance must be much 
larger, as it is obvious that unless we assume that the part of the 
wheel in contact with the rail is infinitesimally small, some parts 
of the surface of the wheel in contact with the rail are moving more 
rapidly than others. To explain this more clearly, if we assume, 
for example, that the wheel and rail are in contact for a length of 
lin,, the diameter of the wheel at the inside point of contact is 
dyin. larger than the diameter at the outside point of contact, and, 
therefore, as there can only be one section of the wheel that has 
the same velocity as the forward motion of the train, it follows 
that constant local slipping must take place between all other 
sections of the wheel in contact with the rail. If the velocity of 
the train is the same as the velocity of the larger section of the 
wheel, then the smaller section must slip forward by a distance 
equal to the differences of circumference, which in the above 
example would be a little over ,‘,in. for each revolution. If the 
velocity of the smaller section ot the wheel is that of the train, 
then the larger section must slip back by a corresponding amount. 
It will, therefore, be seen that constant local slipping is taking 
place, with the resultant increase of resistance. Again, this local 
slipping action between rail and wheel must have a serious effect 





on the adhesion, causing a locomotive with coned wheels running | 


on inclined rails to be far more liable to slip than one running on | 


approximately cylindrical wheels and level rails. In your article 

ou take the coefficient of adhesion as about one-sixth. I believe 
in America the coefficient is taken as one-fifth, and I believe 
under favourable circumstances even a higher coefficient has been 
obtained. In connection with some experiments made on one of 
the English railways, the train resistance on the level was reported 
to be about 6 1b. per ton—2000 lb.—and the train resistance on 
one of the American lines was only 351 lb. per ton—2000 lb. 
(See Railway Gazette of March 30th, 1894.) If these figures are 
correct, the difference can only be accounted for, in my opinion, by 
the increased resistance due to coning and inclined rails on the 
English line. 

When in America some years ago I was very much impressed by 
the yer A running of the American trains, and the absence of 
side oscillation, which I attributed largely to the fact that the 
rails were laid level and the very small coning of their wheels. 

In conclusion, my object in writing this letter is in the hope 
that this very important question may be fully discussed, as up to 
the present I do not think it has received the attention it deserves. 
Although not prepared to believe all that our American cousins tell 
us, there are many things in their railway practice that are well 
worth consideration. WALTER SHELLSHEAR, M., Inst. C.E, 

Goulburn, New South Wales, 

May Ist, 





LINKS IN THE HISTORY OF THE LOCOMOTIVE, 


Sin,—In the year 1848, Messrs, R. and W. Hawthern, of New- 
castle, constructed an engine named Plews, for the York, 
Newcastle, and Berwick Railway Company, and thinking it worthy 
of being preserved in your links in the history of the locomotive, 
I have prepared the enclosed photograph from the plate in the 
work on ‘* Locomotive and Stationary Engines,” by Tredgold. 

The Plews, No. 180, Y.N. and B.R., was first tried upon that 
railway on I)exember 28th, 1848. The boiler barrel was 10ft. 8in. 


| 





| 









dirty, shop—we will say nothing about various finger traps, &c.— 
often taking his meals with him because time allowed for meals 
will not allow him to return to his lodgings. The clerk need not 
leave bed before 8 a.m., always comes down to a prepared bi 

fast, and then goes tc be ‘‘ boxed up in an office all day from 
9 till 6,” with generally one and a-half hours for dinner. 

—_ the engineer’s apprentice has to work hard with both 
head and hands if he really means to get on, and not keep the 
‘sledge hammer and cupola” constantly at work, and therefore 
is tired in mind and body at even, while the clerk has only to work 
with his head, and it is recreation for him to do a little bodily 
work after business, 

The engineer’s apprentice has really very litt!s time for recrea- 
tion, as, when he _ home, ranged on the shelf, staring him in 
the face, are a whole row of science books which he knows very 
well he must open, read, mark, learn, and inwardly digest, if he 
means to make anything at his profession ; whereas my experience 
of clerks is that all they think about after office hours is ‘‘ how 
can I amuse myself this evening ?” 

All through the letter is complaining, but he does not seem to 
want much of the shop experience. He still wants to keep to his 
office life, but, it seems to me, with more pay and an easier time 
of it. I think there are plenty of engineer's apprentices that have 
roughed it, and done the laborious part of the business, that are 
deserving of the few openings in engineering establishments and 

atent agents’ offices. If he really fancies that it is all play to 

me an engineer, let him have a week or two in the shops, and 
see if he does not want to go back to his pen-driving and short 
hours again. JOHNY, 

Newthorpe, June 7th. 


Sir,—May the general interest felt in the discussion on the 
above subject in your columns warrant a few more words from me? 
Be it said, then, that I am heartily in sympathy and accord with 
your correspondent who signs himself, ‘‘ Forced into a Commercial 
Life,” being well convinced that the lot of the unfortunate clerk 
of commerce is probably the least enviable of any calling. It 
certainly bears no comparison in point of advantages with the life 
and the chances—many and varied—of that many-sided man the 
mechanical engineer. : 

The deplorably redundant supply of “‘cler! unceasingly 
turned into our cities—notoriously London—from all classes of 
non-technical schools, now, and for years past, is obviously at the 
root of this crying evil, and is responsible for such men as your 
worthy correspondent being paid so paltry a salary as 25s. per 
week after seven years’ service and experience. Conscience must 
be a negligible quantity with such employers. I sincerely condole 
with this gentleman, more particularly as I recognise in him one— 
rather shoppily—defined as ‘‘a square man in a round hole.” 
With the fair degree of mechanical knowledge and aptitude he 
tells us he enjoys, it should be far less difficult for him to 
improve his position—and congenially—than it would be for the 
average clerk, who has absolutely no other resource. If I happily 
had a mildly technico-clerical ‘‘soft job” of about £200 a year in 
my gift, I would gladly bestow it on him, nor deem it pita noch 

hy, indeed, do not parents invariably give due heed to mecha- 
nical yearnirgs in their sons, the evidences of which they cannot 
fail to see, even at a very early age—I have a five years old boy 
in whom it is unmistakeable—instead of dooming them to the poor 
clerk’s struggle and grind, thereby at the same time fostering the 
wretched state of things? SrpNgEY H. HoLLanps, 

** Mercia,” Holyhead-road, Coventry, 

June 5th. 


” 





CRYSTALLISATION AND ELECTRICITY. 


Sm,—I have for some time been engaged in carrying out an 
investigation in a somewhat novel branch of physics. In the 








me 











THE PLEWS, Y. N. & B. RAILWAY 
long, oval shaped, being 4ft. high and 3ft. 10in. wide outside. { course of that inquiry I have come suddenly on a very remarkable 


The fire-box was of copper, and the tubes, of brass, were 229 in | analogy. 


number, and lin. external diameter. Steam pressure, 1291b. per 
— inch. ‘I'he cylinders were 16in. diameter, and the stroke 
20in. 

The driving wheels were 7ft. diameter, formed of malleable iron, 
with boss arms and rims forged together in one solid piece. The 
tires were 2}in. thick and 54in. broad. The leading and ogee | 
wheels were each 4‘t. diameter, and of similar construction an 
material to the driving wheels. The tender ran upon six wheels, 
3ft. 6in, diameter, and carried 1400 gallons of water. 


| 


I have neither the time nor the delicate apparatus 


| necessary to push my inquiries in this direction at present, and I 
|am not a practical electrician. Under the circumstances I ven- 
| ture to ask your readers who have the information already, or 
| who may be in a 


position to obtain it by direct experiment, to tell 
me if crystallisation is attended by electrical phenomena, and if 
so, what ? 

Certain saturated solutions—sodium sulphate, for example—will 


| while at rest and corked up, remain liquid ; uncorking the bottle 


| is followed by rapid crystallisation, and a rise in temperature. 


North British Railway, June 5th, 1849, and from experiments made | 


with express and mail trains, the consumption of coke and water 
was found to be as follows :—Coke consumed from Edinburgh to 
Berwick, oe a distance of sixty miles, 925lb., or 151b. per 
mile ; Berwick to Edinburgh, 7001b., or 11?1b. per mile. Water 
evaporated both ways, 2640 gallons, or 22 gallons per mile. It 
may be here observed that the above is the consumption of coke 
and water during the time steam was on the pistons, and running 
at an average speed of forty miles per hour, with trains of 40 tons 
exclusive of engine and tender. 

By further experiments with this engine on the above railway, 
it was found that at a speed of seventy miles per hour, with a 
train of 35 tons exclusive of engine and tender, the average con- 
sumption of coke was about 16 1b. per mile. The experiments 
were tried at the speed of thirty, forty, fifty, sixty, and seventy 
miles per hour, with trains of 70, 65, 60, 50, and 40 tons, exclusive 
of engine and tender, and the consumption of coke and water was 
found to be in a similar ratio per mile to the above. 


16, Woodsley View, Leeds, May 26th. ~:  W.J. BARKER. 





MECHANICAL ENGINEERING AS A PROFESSION. 

Sir,—Your correspondent, “Forced into a Commercial Life,” 
writing under this heading last week, seems, like most clerks of my 
acquaintance, to think that he works harder than any other man. 
Let us compare the two professions, and form our own conclusions, 
The engineer’s apprentice has to turn out of bed at 5a.m. at the 
latest, often preparing his own bi or going without, and 
has to remain at the worke from 6 a.m. till 5 p.m. in a noisy, 





A second engine, identical in design and power, was put on the | Would wires immersed in the solution be traversed, at the moment 


of crystallisation, by a current sufficient to deflect a galvanometer ! 
Glasgow, June 9th. W. PETERS. 





PRODUCER GAS. 


Sir,—The figure 2d. per 1000 cubic feet, quoted in his letter by 
Mr. Humphrey, is too obviously an error to mislead people ; it 
would mean that the price of coal is raised to £1 per ton foran 
equivalent heating value. 

When it is known that the very poorest bituminous coal, almost 
rubbishy in character and quite unsuitable for ordinary steam 
boiler firing, and even common —_ or turf, can be employed for 

enerating gas in a special plant—not of German origin—for 
p gas engines—see THE ENGINEER, No. 2122, 1896—there 
should be no difficulty with a fairly large scale plant in selling gas 
with profit for even less than 1d. per 1000 cubic feet. Of course 
it is quite advisable to get a decent profit so as to meet contin- 
gencies, but with a large-size plant 14d. per 1000ft. should be tke 
maximum price chargeable for a gas of low heating quality. 

New Cross, London, E.C., Gas POWER. 

June 8th. 








TRADE AND Bustvess ANNOUNCEMENTS.—Messrs. Turner, of 
Ipswich, intend in future to carry on their firm as a_private 
limited company, under the title of E. R. and F. Turner, Limited. 
The change being effected solely for family reasons, no alteration 
whatever takes place in the management or the staff, 
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LAUNCH OF R.M.S. BRITON. 


On Saturday, June 5th, Messrs. Harland and Wolff suc- 
cessfully launched from their shipbuilding yard at Belfast 
the twin-screw steamer Briton, for the Union Steamship 
Company, Limited. The new steamer, which is the ninth 
vessel built by Messrs. Harland and Wolff for the Union 
Line, is 5308. long by 60ft. beam and 40ft. deep, with a gross 
tonnage of about 10,300. The Briton has been designed 
very much on the lines of the Norman, which has proved 
herself so successful in the Cape trade, but being of larger 


dimensions many improvements have been introduced into | 


the new vessel, the whole of the increased beam of 7ft. 
having been thrown into the size of the state rooms,'making 
them exceptionally large, airy, and comfortable. The 
passenger accommodation will also be increased, there being 
room for nearly 300 first-class on the bridge, upper and 
middle decks, and about 200 second-class on the middle 
deck; and a notable feature will be provision for about 
120 third-class passengers in the poop, the accommodation 
being arranged in large, airy rooms containing eight berths 
each, and there will also be open steerage accommodation 


for over 300. A separate galley and pantry will be provided | 


for the third-class passengers. 
The first-class saloon will be situated on t 


seating 


elegantly furnished apartments. 


make a comfortable apartment for ladies who wish to have 
a sitting-room on deck. Large promenade decks will be a 
feature in the new steamer, as they are in the steamship 
Norman. The officers will have well-ventilated rooms, con- 
veniently situated on the bridge deck. The Briton is fitted 


he upper deck. | 
It will be very handsome and commodious, and will have | 
accommodation for a large number. The first-class 
library and drawing-room, and also the smoke-room, will be | 
on the promenade deck, and they will be very large and | 
The entrance into the | 
second-class saloon will be provided with sofas, &c., and will | 


| 


with two sets of triple-expansion engines, and she is designed | 


for carrying a large cargo or a considerable number of troops. 
One of the first steamers owned by the Union Steamship 
Company was named the Briton. This vessel was lost in the 
Bay of Biscay in 1857. A second vessel of the same name 
was built in 1861, and afterwards sold to her Majesty’s 
Government. The comparison of the dimensions of the 
three Britons cannot fail to be of striking interest, as show- 


ing the developments and progress made between 1854 and 
1897 :— 
First Briton. Second Briton. Third Briton. 
Built .. oo EES 23 1861 4 1897 
Length .. 162°5ft. 248 Oft. 580ft. 
Breadth .. 23°2ft. 30 7ft. 60ft. 
Depth .. .. 16 9ft. 23 ft. 40ft 
Gross tonnage 491 tons 1163 tons 10,300 tons 


One of the views which we give shows the ship just before 
she started down the. ways; the other shortly afterwards, 
when she had been brought a @ by her two anchors, and the 
tugs in attendance to tow her to the masting sheers in 
Abercorn Basin, where she now lies. 

The numerous heaps of material in foreground of the large 
sketch consist of hematite iron ore from county Antrim, 
brought down to this quay by the North Coast Railway for 
shipment to England, vast quantities being annually sent 
across the water. The building beyond is the boathouse of 
Customs hailing station, the building itself being outside 
the limits of the picture to the left. 








‘THE turbine-driven Turbinia is a hummer, and no 
mistake,” says the American Shipbuilder. ‘‘ Thirty-eight miles per 
hour, almost without vibration, is not to be sneezed at, and should 

ut our American boat designers and constructors to thinking. 
he Yankees have always been able to go one bettercn pie = nd 
, and it would not be surprising to hear, in the near future 


’ 








foreign 
of this 


record being broken by an American craft.” 








THOMPSON’S UNIVERSAL CONVEYOR. 


We were recently invited by Mr. Charles Thompson, o 
Grantham, to pay a visit to his works to see in actual com- 
mercial opsration one of his conveyors, which is constantly 
engaged in combination with a screen treating barley. This 
conveyor, with a model of which some of our agricultural 
readers may have made themselves acquainted at the Royal 
Agricultural Show last year, differs in its method of opera- 
tion from its leading competitors, the Archimedian screw or 
spiral, the belt, and the push conveyor, in toto, and is chiefly 
recommended by the fact that it is the outcome of the inge- 
nuity of a practical maltster. The apparatus, as will be seen 


shallow trough, made of deal boarding, which is carried free 
to slide longitudinally on wooden rollers, supported in 
brackets from the ceiling or roof, and has an inclination from 
the horizontal of 1 in 10. This trough is 
able intervals with either drop doors or side slides, and is 
caused to reciprocate by a cranked shaft and connecting-rods. 





as 
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The conveyor illustrated is actually 24in. wide, and loads 
1jin. deep, having a 4in. throw, effected by 2in. cranks, 
making 120 revolutions per minute, and together with the 
screen treats 40 quarters of barley per hour. The apparatus 
in use at Grantham has been working for a considerable 
period with no noise except the slight rumbling of the rollers 
and no perceptible vibration, while the wear and tear has 
been practically nil. The barley is impelled by the throw of 
the crank, and the momentum it acq keeps it continu- 
ally on the move during the rearward movements of the 
conveyor, the resistance to which is simply the friction of the 
material, which is extremely slight, Fy oon the highly- 
polished surfaces presented to it by the rds, so that a 
continuous feed results. 

For conveying minerals or other similar substances Mr. 
Thompson has devised a conveyor with a system of steps like 
the teeth of a ratchet, so that the material can be propelled 
either on the horizontal or, if necessary, up a slight incline. 








THE INCORPORATED GAS INSTITUTE. 

Tue thirty-fourth annual Seren meeting of the members will 
be held on Tuesday, June 15th, at 11 a.m., and on Wednesday, and 
Thursday, June 16th and 17th, at 10 a.m., at the Guildhall, Bath, 
The chair will be taken by the President, Mr. C. Stafford Ellery. 

Tuesday, Jane 15th.--Welcome at lla.m. by his Worship the 
Mayor of Bath, Mr. George Woodiwiss, J P. Confirmation of 
minutes of last annual general meeting. Appointment of scruti- 
neers to examine the balloting lists for the election of officers, new 
members, &c. Presentation of annual report of Council. Presen- 
tation of statement of accounts. Presentation of the Birmi 
Medal. Presentation of premiums for papers. Address by the 


f | about 4.30 p.m. 


from the engraving, is as simple as any appliance of the sort | 
well can be. Essentially it may be said to consist of a long | 


rovided at suit- | 
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| The annual general meeting of the donors and subscribers to the 
| Benevolent Fund will take place at the close of the sitting, 
Bee hae It a - ly a that contributors will 
endeavour resen ivening a .m.: Smoking Concert in 
| the Guildhall. Tee —_ 
} Wednesday, June 16th.—The chair will be taken at 10a.m. 
| Professor Vivian B. Lewes, F.1.C., F.C.8., of the Royal Naval 
| College, Greenwich, will lecture on ‘“‘The Theory of the Atmo- 
| spheric Burner, and its Influence upon Incandescent Gas Lighting.” 
Heading and discussion of papers and communications. Evening, 
. — Reception of the members by his Worship the Mayor 
of 3 
Thursday, June 17th.—The chair will be taken at10a.m. Read- 
| ing and discussion of papers and communications. Report of the 
| scrutineers. Applications for transference. Nomination of the 
President of the Société Technique du Gaz en France as an hono- 
| rary member. Place of next m . Votes of thanks, 
ciday, Jane 18th.—Excursion by brake to Longleat Park. 
The following papers and communications will be submitted to 

| the meeting :—‘‘ On ee with the Claus System of Parifi- 
cation at Belfast.” By Mr. James Stelfox, of Belfast. 


| 


“The Automatic Regulation of Pressure in the Distribution 
Mains.” By Mr. W. R. Chester, of Nottinghvm. 
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——— Difficulties: their Causes and Remedies.” By 
~ — Young, of Peebles ; and Mr. Thomas Glover, of West 
romwich. 


‘The Taxation of Gas by Local Authorities.” By Mr. Isaac 
rt “the Municipal tion of kings tageo 

‘ Is the Municipalisation of Gas Undertal Advan‘ us ?”” 
By Mr. Herbert Lees, of Hexham. 

* agg —— acd the Aid of Gas, and the Ventilation of Kitchens.” 
By Mr. Willi Sugg, of London, 

‘* Experience in the Working of a Gadd and Mason Spiral- 
Guided Holder.” By Mr. Robert Hunter, of Chester. 

‘Gas Distribution in Relation to Modern Municipal Davelop- 
ment.” By Mr. Thomas Canning, of Newport. ’ 

‘Three Years’ Use of Carburine as an Enricher.” By Mr, 
Joseph Davis, of Gravesend. 








Wer negeet to announce the death of Mr. George 
Buchanan, M. Inst. C.E , who died on Monday last at his residence, 
Towerfields, Keston, Kent. The deceased gentleman had been 
pec png se from paralysis for twelve months. Mr. Buchanan is 
said to have constructed the first railway in South Africa, between 
Durban and Port Natal. He also erected iron bridges, wharves 
&c., for the Indian Government, iron piers in British Burmah, and 
rice and sugar factories for the King of Siam. He made a special 
study of sugar machinery, which he brought toa high state of 
paieten. In 1878, at the Paris Exhibition, he was awarded the 

ighest _ and only gold medal given to British exhibitors for 
his exhibits there. Mr. Buchanan spent considerable time and 
money in improving the neighbourhood of Keston. Amongst 
other things, he planted with trees a portion of the road between 
Keston and Bromley. He was held in high esteem by all who 
knew him, says the Standard, and by his death the poor people 
and working men have lost a generous helper and a sympathetic 





President. Reading and iscussion of papers and communications, 


and valuable friend 
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GAS MUFFLE FURNACES. 


Mr, THomas WiLiiaAM FLETCHER, of Messrs. Fletcher, 
Russell, and Co., Limited, Warrington, who is well known 
in connection with the scientific utilisation of gas, not only 
for lighting and heating purposes, but also for various manu- 
facturing requirements, has for a considerable time past been 
engaged in perfecting various improvements in the gas muffle 
furnaces requiring no air blast, specially designed for assay 
work, that were introduced by him a few years back. This 
latest design, embracing the various improvements that have 
been introduced since these furnaces were first brought out, 
is shown in the accompanying illustration. These furnaces 
are, in the first place, constructed of thick fire-clay material, 


triphased alternators of Thury’s form, having both inductor and 
armature coils fixed, the currents being F micg ag by the rotation 
of a toothed steel ring closely surrounding the armature, which 
has a core ring of discs of soft iron annealed 4 mm. thick, with 
paper insulation, bound together with bolts of ferro-nickel, carry- 
ing the winding, which is arranged in a similar manner to that of 
the Stanley alternator made by the Westingh Company, the 
number of coils being six times that of the poles on the inductor 
ring. The magnetising coils are rings of electrolytic copper 
taken, with hemp insulation, the whole being thickly covered 
with shellac and stove dried. These rings are arranged in 
arallel rows, with a small interval between each one to ensure 
insulation, as well as free circulation of air. 








The toothed ring is 7ft. 44in. diameter, and makes 360 revolu- 
tions per minute, the power being obtained from a set of three 
two-cylinder compound Willans engines, working on the same 


cased in with plate iron, and held in position by wrought | chaft by cranks set at 120 deg. The coupling is effected by two 


iron straps. The chief improvement, how- 
ever, is in the introduction of an entirely 
new arrangement of burners, Formerly 
one large Bunsen burner was used, which, 
although very effective in getting up the 
required heat, rendered the regulation of 
the temperature rather difficult. In the 
new furnace, as will be seen from the illus- 
tration, the heat is obtained from a series 
of Bunsen burners, ranging in number 
according to requirements, and each burner 
is under separate control. The burners, 
which are practically of the horizontal 
Bunsen type, are of a new registered 
design, with special orifice giving a flame 
of the maximum temperature obtainable, 
the flame resembling as nearly as possible 
that obtained with a blow-pipe, and the 
great advantage is that by splitting up the 
heating power it is not only more evenly 
distributed all over the furnace, but the 
temperature can be regulated to a nicety. 
There is a perfectly even heat from back to 
front, and the melting point of silver and 
copper can be reached in these furnaces in 
under half an hour. Already a number of 
them have been supplied both to Govern- 
ment and private assay offices, and they are 
rapidly replacing the old coke furnace, 
orders having been recently executed for 
Somerset House and the Bank of England. 
Other modifications are also being made for 
pottery work, burning in stained glass, and 
they are specially suitable for hardening 
punches, drills, and general tools in ordinary 
workshops, whilst with their strong con- 
struction there is nothing about them liable 
to breakages even with rough usage. 
Mr. Fletcher has also designed a new 
series of crucible furnaces for coal gas, 
requiring no air under pressure, and constructed to attain a 
temperature not exceeding the fusing point of pure copper. 
These furnaces are, like those just described, constructed of 
fire-clay, but are so arranged internally that the crucible is 
surrounded by a cylinder, between which and the crucible 
the gas flame first passes, and is then driven down outside 
the cylinder to the exit low down in the casing. These 
furnaces are also heated by a series of Bunsen burners, 
similar in construction to those which are used in the 
ordinary furnaces, each burner being under separate control. 








ON ELECTRICAL TRANSMISSION OF POWER 
IN A COLLIERY.* 
By L. Gorcnot, 

THis is a generalised account of a large electrical plant at a 
colliery in France, the locality not being stated, now in procees of 
completion, which is partly at work. After discussing the relative 
merits and disadvantages of the different systems of generators, 
direct and alternating, the author proceeds to describe the installa- 
tion, perhaps the most on of its kind hitherto attempted, 
as the pits belonging to the company raise about 5200 tons daily, 
the distance between the extreme points being about 9 kiloms. 
(53 miles), all the machinery underground being driven by power 
supplied from a central station at the surface. is station includes 
three groups of buildings, together covering about three quarters 
of an acre, namely, the power-house (49°2ft. by 85:3ft.), the boiler- 
house (60°7it. by 170 6ft.), and the gas-producer house (21 6ft. by 
129°3ft.). These are all arranged with their larger dimensions 

lel, the chimney stack, 243ft. across the base and 164ft. high, 
ing placed in the middle of the line of boilers between it and the 
power-house, The site, although placed at a distance from the 
workings, is readily accessible by the narrow-gauge colliery lines 
bringing fuel, and commands a fair supply of water nearly all the 
year round, besides giving perfectly solid foundation. e chief 
inconvenience is the want of ground for a tip close by, the ashes 
having to be carried to a waste heap nearly 300 yards distant. 
As the fuel used is only dirt and shale separated in screening and 
washing, the coal-gas firing has necessarily been adopted, the 
mixture of two-fifths small nuts, two-fifths dust, and one-fifth lumps, 
with an average content of combustible matter not exceeding 
30 per cent. The producers, of the simple open — form, are 
114ft. square and 7ft, deep, with a grate sloping 30 deg. forward, 
made of plain iron bars 40 mm, square, hooked at one end, which 
rest upon rail bearers, other cross bearers being placed at three 
different levels for working the tools for cleaning the grate, which 
is done every two or three hours, one-third of the surface being 
gone over each time. 

There are four hopper boxes for charging in the roof and two 
flues of 10 square feet surface in the back wall for taking off the 
gas. One ot these, which is used at starting, leads directly to 
the chimney, while the other discharges into the general conduit 
supplying the boilers. Eight similar producers are united into 
one block, each cf them serving two boilers, The sides and 
roofs of the producers, as well as the flues, are lined with 
firebrick. 

The boilers are combinations of pairs of superposed cylinders, 
with groups of Macnicoll work tubes at the firing end. The 
lower tube (3ft. in diameter and 35ft. long) is connected with 
the upper one (3}ft. by 44ft.) by four cylindrical necks, in 
addition to the forty-eight water tubes, which are 4in. in diameter, 
giving 492 square feet out of the 1000 square feet heating surface in 
each boiler. The maximum pressure allowed is 8 kilos, (4°2 miles), 
and that realised in working a little over 7 kilos. (48 miles), which 
is kept up with great regularity, owing to the system of firing 
employed, the gas from the ayn being burned on the top of 
a perforated firebrick arch by streams of air introduced from 
numerous paseages on three sides of the fire tube, each having 
a damper for fae Dagar the supply. Two men are sufficient to 
manage the fir’ og and feed arrangements when eight to ten out 
of the sixteen boilers are under steam. 

The power-house is intended to contain ten primary dynamos, in 
addition to two exciters and the switchboard,. The former are 





* © Memoires de la Société des Ingepieurs Civils de France,” September, 
1896, page 398, 




















FLETCHER’S MUFFLE FURNACE 


discs with projecting pins, upon circumferences of different sizes, 
the smaller ones being on the dynamo shaft, which are bound to- 
gether by a thick band of leather passing over and under alternate 
pips, an arrangement which ensures perfect insulation, besides 
giving a semi-elasticcoupling. This ment has been adopted 
in preference to the Raffard coupling, with india-rubber rings, as 
the latter interferes with the easy coupling of the alternators in 
parallel, At the regular speed of 360 revolutions, each set of 


| engines developes 300-horse power, with a steam consumption of, 


per indicated reg age per hour, 164 lb. with, and 19 9 Ib. with- 
out condensation, the alternator giving about 200 kilowatts at 
5000 volts tension. 

The complete series includes ten similar generators, eight of 
which form the first er erected. They are arranged in two 
parallel lines, with the dynamos inwards, i.¢., with the steam 
engines ne the walls. A continuous current generator of 
50,000 watts at the end of each row supplies the exciting current 
as well as that required for lighting ; but as only 14 per cent. 
of 2400-horse power, or 36-horse power, is required for the former 
purpose, both requirements are supplied by one machine, the 
other being kept in reserve. e floor of the engine-room is 
raised about 10ft. above the ground, great care being taken to 
completely insulate the foundations of the generators. The high- 
tension currents are led by cable to the switchboard upon porce- 
lain insulators, in a conduit lined with vitrified bricks along the 
centre of the room no conductor with more than 110-volt currents 
being exposed, 

The switchboard, 353ft. long and 94ft. bigh, is made of hard 
wood, with panels of white marble, which gives a more satisfactory 
insulation than slate. It is divided into eleven parallel spaces, the 
central one containing the synchronising indicator and voltmeter 
for the departure line, while each of the other ten is connected 
with one of the generators, and has volt and watt-meters, with 
interrupters for the high-tension current above, and volt and 
ampere-meters as a regulating rheostat for the exciting current 
below. Besides the necessary fusible safety plugs are the circuits; 
the part of the panel traversed by the high-tension current is pro- 
tected by a thick plate glass screen carried on ebonite pillars, the 
interrupters jms, heper xe by silk cords. From the switchboard 
the currents pass by cables with heavy rubber insulations through 
Wartz lightning protectors to the distributing lines. These light- 
ning protectors consist of a series of cylinders of an alloy of zinc 
and antimony lin. in diameter and 3in. high, arranged in line in a 
porcelain trough, with intervals between each of about 1 mm.; the 
circuits to be protected are connected with the end cylinders, 
while the middle one has communication with the poe This 
contrivance acts by smothering the electric arc produced in an 
accidental discharge; the reason for its action is not perfectly 
understood. Itap to depend largely upon the spaces between 
the cylinders, but in the numerous instances where it has been 
adopted it has always proved to be efficient. As thunderstorms 
are of very frequent occurrence in the district, similar protectors 
are introdaced into the circuits at intervals of 1 kilom. 

As an example of the distribution and application of the power, 
details are given of its use in one of the = of mines belonging 
to the company. This is 6 kiloms, (3°6 miles) distant from the 
central station, with which it is connected by a circuit of three 
4} mm. copper wires, capable of carrying 600-horse power, with a 
loss of energy of less than 5 percent. Part of this’ is taken by 
an intermediate group and a hoisting engine and a fan, leaving 
about 300-horse power for the end of the line. The three con- 
ductors are arranged on an isosceles —< e at the tops of wooden 
posts 33ft. high, placed 984ft. apart, which, to prevent them being 
climbed by boys, are wound with a double spiral of “artificial 
briars””—i.e., barbed fencing wire, and a ring of barked spikes 
pointing downwards is placed 20in. below the lower conductor. 
Double bell insulators of porcelain are used in preference to oil 
insulation, which speedily becomes ineffectual owing to the con- 
densation of water upon the surface of the oil. At bridges, level 
crossiogs along the mine railways, and other points where there is 
much traffic, insulated cables are substituted for naked wires. 
At the last on the line the wires are connected with cables 
leading, to the tramsformer house. This is a room lined with 
vitrified bricks set in asphalt cement containing two transformers 
of the multiple-core type introduced by Schuckert and Co., each 
of 100 kilowatts, which reduce the tension from 5000 to 750 volts. 
All the connections of the currents, cut-outs, &c.; are placed inside 





and the transformers are put out of action whenever the door is 
opened, so that no part of the arrangement can be touched for 
repairs or any other purpose as long as the current is passing. 
The cable leading down the pit is formed of stranded conductors 
of tinned copper wire, each having an insulation of natural curve 
by two of vulcanised rubber, which are bound together by several 
layers of tanned cord and specially waterproofed cloths. It is 
carried down the upcast and secured to the wall by clamps with 
wooden jaws at intervals of 20 metres, a certain amount of sag 
being allowed to provide for movement in the ground adjacent to 
the pit. The connections at each of the levels where branch cur- 
rents are taken cff are similar to those of the transformer house. 
The author discusses at some length the propriety of using a 
tension of 750 volts underground, which he considers can be done 
with perfect security if the insulation is properly cared for, and 
that if the latter point is disregarded continuous currents are quite 
as dangerous. 

The seam worked in these pits is of an anthracitic character, 
about 13ft. thick, with a tombe roof, which is taken out by-a 
system of long-wall cutting to the rise in two thicknesses, the 
excavation being packed solid as the coal is removed. The work- 
ing faces are from 150ft. to 200ft. in length. The tooling is done 
with the Jeffrey coal-cuttiog machine driven by an electric motor 
of 15-horse power, which cuts a notch 3}in. high, 6ft. deep, and 
39in. long in four minutes, including the time required for removing 
of the machine and arranging it for the next operation. The 
cutting is done by steel knives on a chain rotating on the horizontal 

lane, three men being required to work it; the weight is 22 cwt. 
he average energy utilised at different periods of the operation 
has been determined by the author as follows :— 


Starting light .. ... .. 2,500 watts 
Begioning of thecut.. .. .. .. 8,000 watts 
Cutting in coal of average hardness 11,000 watts 
Return stroke .. .. .. «. - 5,000. watts 


The operation represents an average of 0 ‘24-horse power hour. 

Besides the ho!ing machines, a certsin number of spiral ‘drills, 
made by the General Electric Company of Schenectady, used 
in driving in more fiery ground ; these require an average horse 
power, the motor making 1800 revolutions, which is uced by 
gearing to 500 on the drill spindle. With two drills a hole 5ft, 
deep can be bored in coal in less than a minute. 

The haulage engines.are of two kinds. A smialler series of 
25-horse power each, making 320 revolutions,-serve the inclined 
planes, which lower the coal from the wi to the main 
roads and lift return loads of packing ma’ 3.and two large 
ones of 40-horse power, working a main and tail rope haulage to 
the shaft. The motors, of the Dolivo Dobrowolski pattern, giving 
90 per cent. cffect when fully loaded, are placed between the 
winding drums, which are driven by endless screw gearing, giving 
a reduction cf 10 tol in speed. The trains of coal, of an average 
weight of 20 tons, are hauled at a standard speed of 64 miles per 
hour. The electric connections, reaction coils, and reversing gear 
are placed in safety boxes, with brass sides and marble bottom 
plates, with an insulating layer of resin oil, 14in. deep, which is 

rotected against dust by a cover, with a perforation for the start- 
ing handles. The oil baths are examined twice a week by the 
electricians on duty, and renewed whenever any sign of anomalous 
change is apparent. Resin oil is sensibly neutral and practically 
incombustible. 

The ventilation of the principal workings is effected by a 
Mortier fan on the upcast pit, which exhausts from 34,000 to 
38,000 cubic feet ~ minute, with a water gauge of 1-6in. to 2in. 
The motor, of 25-horse power, is coupled directly to the fan axle, 
and makes 320 revolutions per minute. 

Several smaller fans, both of the Mortier and Ser Galland types, 
are used for ventilating ends off the main airways. These vary 
from 3 to 7-horse power, giving from 4000 to 8000 cubic feet at 3in. 
water gauge per minute ; the smaller sizes are completely portable, 
while the larger are semi-fixed. 

The water from the different parts of the district collects in the 
lower level, and is forced by a pumping engine at the bottom cf 
the downcast shaft to the surface 1100ft. in a single lift. This is a 
Worthington duplex engine, which was formerly worked by com- 
pressed air, for which an electric motor of 50-horse power has been 
substituted. 

The total amount of electric power in use on the group is as 
follows :— < 


Horse-power. Horse-power. 

Two coal-cutting machines, each .. 15 .. .. «. «. £0 
Four rock drills #s ee Ore rr 
Two haulage engines 2 A Ae eee ey 
Three incline engines ” « @& PE Goo as: 
Two portable fans = aa ONS Ce ere 
One semi-portable fan... .. 1.0 «5 — 22 0 oe oe 7 
One duplex pumpingergine .. .. — .. .. « «o 50 
One large exhausting fan .. .. .. 2. 


Making together 285-horse power, out of which amount not more 
than 150-horse power is ever in operation at one time. 

The yield of the pits in this group is about 600 tons pcr shift. 
In addition to this there are four other groups with an approxi- 
mate output of 400, 14C0, 1600, and 1250 tons. In one of 
these a heavy feeder of water giving 2400 cubic metres 
(530,000 gallons) per day is met with at 1640ft. depth. This is 
lifted by two electrically-driven pumping engines, each of 250-horse 
power, which is sufficient to do the work when running con- 
tinuously, so that both together can do it in the night shift, 
when the power for the coal-cutting and hauling engines is not 
required. This allows the generators to run constantly at or near 
full load, giving the best utilisation of the power. © motors 
driven with the full voltage of the generators.(5000 volts) make 
320 revolutions per minute, which is reduced by gearing in the 
proportion of 4°75 to 1 on the shaft driving the pumps, which 
average 60 revolutions. Each engine has six pump barrels with 
8in. flanges working 32in. stroke. With an effective discharge of 
83 per cent., the amount lifted per revolution is 50 litres ( ) 
or about 5300 cubic feet per hour. As the safety of the workings 
depends largely upon the regular running of these engines, they 
are provided with their own circuit from the central station to the 
top of the Bes the latter being specially set apart for the con- 
ductors. Naked copper wires are used supported on porcelain 
insulators at intervals of 20in. 

Another interesting application of the power is in driving small 
looms and knitting frames in the workpeople’s houses, an arrange- 
ment which has been adopted to provide occupation for the women 
and girls, who were formerly employed on the pit banks hand 
picking the coal, which has been almost entirely given up. At 
each of the groups of workmen’s dwellings currents taken from 
the main line are reduced to 60 volts and distributed through the 
houses whére looms are asked for, the connections being made by 
sealed boxes to prevent the current being applied to other 
purposes. Two forms of motor are in use ; the older one fixed 
overhead drives the loom by a belt, but in order to get rid of the 
latter, another kind is attached to the framing and driven by screw 
gearing. This is somewhat more expensive, and gives a lower 
yield than the first form, but it is considered to be safer. The 
motors vary from } to 4-horse power, making 2000 to 2400 revolu- 
tions when driving by screw, and 1000 to 1200 with belt. The 
useful effect varies from 50 to 65 per cent. 

The staff employed includes :— 





Francs. per month. Francs. 

One foreman electrician ia gto Ege” is ge” ‘ce 
Four electricians .. 0 ...-v. (0. «2 MO .. «. +. oe CD 
Fourenginemen .. ... .. .. «» 125 . .s oe oe 6000 
Two labourers... .. ..  -- «. e«. 10 6s, k qe;) 0g ae 
pS Sh GREE, STA : RR ROTTER I 
Four boiler attenduits.. .. .. « WO .: .2 .. .. 5280 
OG OnE WHEE 05 “oe og co.“ G0 UU dns 2. “we 4800 
Two horses hauling a: bes be on HO 3 Ee ae 

51,240 





the room, which has an iron door, insulated by a wooden i 
By an automatic arrangement the high-tension circuit is opened, 


Lubrication, cleaning waste, and lighting perannum ... 3610 
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The cost of the whole plant and of the unit of power pro- 
duced is contained in the following approximate estimate :— 








francs. &. 
Build: , travelling crane, &c... .. .. .. 75,000 .. 3000 
Gas producer, boilers, chimney, and pipes .. 316,000 .. 12 
Electric and mechanical material complete .. 524,000 .. 
915,000 36,600 
Per cent. 
per annum. Francs. 
Sinking fund and depreciation ; 
Chimney, buildings, switchboard and conductors 2 20 20 
Boilers, steam and water pipes, gas producers .. 7 .. 21°280 
Electric and mechanical material in motion - 10 .. 50°509 
73°800 
Working cost and maintemance .. .. .. «.. «. 1 .. 97500 


The fuel which has no commercial value is only charged with 
50 centimes per ton maintenance expenses, or 23 350f. The total 
annual expenditure, including sinking fund, is 161,150f. The aver- 
age output of the station is sensibly more than 1500-horse power 
indicated, corresponding to 1260-horse power at the switchboard, 
which for 365 days of twenty-four hours gives 10,037,600-horse 
power hours, at a cost of 0 016f. sadecery  ad horse-power hour. 

The useful effect as a whole cannot be estimated, owing to the 
very different conditions under which the power is applied. The 
following figures refer to the larger machines, such as the 250-horse 


power underground pumping engines :— 
Per cent. 
Yield of the steam engines at full load “oon 
a SONUNNENINE: cw cer! se os 93 
” 100 kilowatt transformers.. 96 
» motor of 250-horse power .. 92 
ee a of 60-horse power .. 90 
” » of 25-horse power .. 87 
Ba a of 6-horse power 80 
9 9 of 3-horse power ie 75 
os ua of }horse power .. .. .. eo 65 


From these we obtain the useful effect of the 250-horse power 
pumps from the boilers to the water lifter :— 


Per cent. 
Steam engine .. » 9 .. -_ 
Alternator.. 93 84°63 
eer 97 82°12 
. ) rrr 75°58 
ME “st. he cs os so. oo ae 71°70 
Pumps - 70 o 50°2 


Formerly, when compressed air was used without auxiliary 
heating, for which there were no facilities in the underground 
working, the maximum effort realised varies between 16 and 
20 per cent. 








LAUNCHES AND TRIAL TRIPS. 


On the 31st ult. Messrs. Earle’s Shipbuilding Company, of Hull, 
launched the Prince Edward from their yard. The vessel, which 
: being yp sear the order of the Dominion Atlantic Railway 

ompany for fast and o service on the coast of 
Catan te a reser smog po 268ft. by 33ft. by 13ft., and is 
intended to attain a speed at sea of 18 knots. Her engines are of 
triple-expansion type driving twin screws, and are of the following 
dimensions: 19in. + 30in. + 48in. x 34in., taking steam from two large 
double-ended boilers with forced draught. She has been con- 
structed under the supervision of Messrs. Flannery, Baggallay, 
and Johnson, of London and Liverpool, and is handsomely fitted 
throughout with accommodation for 316 first, and 30 steerage 
passengers, lighted by electric light, and has artificial ventilation. 
She is also provided with special gear for the quick handling of cargo 
and all the latest appliances for the comfort of passengers. The 
vessel was named by Mrs. Ronald, the wife of one of the directors 
of the company, and will proceed to the builders’ wharf to receive 
her machinery and other gear immediately. 

Messrs, Gourlay Bros, and Co, launched from their yard at 
Dundee, on the Ist inst., the twin-screw steam tug Sir Jobn, 
building to the order of the Colonial Government. The vessel— 
which has been built under the superintendence of Mr. J. Wolfe 
Barry, C.B., F.R.S., the consulting engineer to the Natal Govern- 
ment, assisted by Messrs. Flannery, Baggallay, and Johnson, of 
London ‘and Liverpool, as resident engineers—is of the following 
dimensions: 150ft. by 28ft. by 14ft., and is intended to attain 
13 knots per hour. She has been constructed to Lloyd’s highest 
class, and has been built under Lloyd’s special survey both as 
—- hull and machinery. Steam will be supplied by two large 

ers at a working pressure of 160 lb., and the triple-expansion 
engines, of dimensions 16in. + 264in. + 42in. x 27in., are capable of 
developing thé high speed required for the vessel’s service. There 
is a a installation of pumping and towing gear, and the 
vessel will be lighted by electricity, including a powerful search- 
light. The vessel was named by Miss Hunter, daughter of the 
general manager of Natal Government Railways. The ceremony 
was attended by Mr. Walter Peace, C.M.G., Agent-General for 
Natal, Mr. David Hunter, of Natal, Mr. Brereton, Mr. A. B, 
Johnson, and a large company. 

On Wednesday last, June 2nd, the new paddle steamer Ruby, 
the first of the two vessels which have been built by Messrs. John 
Jones and Sons, of Liverpool, under the superintendence of Messrs. 
Flannery and Tritton, consulting engineers of Liverpool and 
London, for the Eastham Ferry and Hotel Syndicate, went for her 
official trial trip. The vessel, which is double-ended, has a length 
of 134ft. by 22ft. beam by 8ft. 6in. moulded depth. She is specially 
fitted up for ferry and pleasure service, having two handsome 
deck saloons and spacious upper deck. The engines are diagonal 
compound surface-condensing, and are supplied by steam from a 
large boiler of the marine type. The vessel is also fitted with 
Harrison’s steam steering gear, steam windlass, and a complete in- 
stallation of electric — The draught of the vessel is limited 
strictly to 4ft. with passengers on board, and a speed of 
twelve miles is required. On the trial trip the machinery worked 
smoothly at fifty revolutions, and the vessel with the required 
weights on board was 2in. under the specified draught, and 
obtained a mean speed of 12°4 miles per hour, or half a mile in 
excess of that specified. A large number of Jadies and gentlemen 
were present, and the vessel after completing her trial proceeded 
to Eastham, where the guests were entertained at a lunch. 

On Thursday, June 3rd, Messrs. Joseph L. Thompson and Sons, 
Limited, of the North Sands Shipbuilding Yard, Sunderland, 
1 hed a finely-modelled ger and cargo steamer, which has 
been built to the order of Messrs. Osaka Shosen Kabushiki 
Kaisha, of Osaka, Japan, and is the third vessel built by this firm 
for these owners. Her principal dimensions are:—Le between 
perpendiculars, 330ft.; breadth, 43ft.; depth, moulded, 28ft. 3in.; 
and she is designed to have a deadweight carrying capacity of 
about 3000 tons. She is designed on very fine lines, and will 
attain a speed of about 144 knots in service. The passenger and 
other accommodation is of a very high class description, and 
special attention has been paid to the loading and discharging 
facilities. The vessel is built on the spar-deck rules to Lloyd’s 
highest class, under their —— survey, and has a poop, bridge, 
and forecastle. The vessel will be fitted with triple-expansion 
engines, built by Messrs. John Dickinson and Sons, Limited, 
Palmer’s Hill Eagine Works, Sunderland, the sizes of the cylinders 
being 28}in., 47}in., 79in. by 48in. stroke, and being supplied with 
steam from four single-ended boilers working at 1801b. pressure. 
The vessel was launched by hydraulic power, and named the 
Tai-Nan by Mrs. Watanabe, of London. There were also present 





a number of Japanese gentlemen, and others, The Tai-Nan will 


AMERICAN ENGINEERING NEWS. 


(From our own Oorrespondent.) 

Compressed air fog horns.—The United States Lighthouse Depart- 
ment is experimenting with fog signals operated by compressed air 
instead of steam. At the Montauk Point light station a Hornby- 
Akroyd oil engine of 10-horse power drives an Ingersoll air com- 
ao furnishing 107 cubic feet of free air per minute, running at 

50 revolutions per minute. The air is delivered to a receiver at 
50 lb. per square inch, from which a pipe leads it to a second 
receiver 200ft. distant, a reducing valve on the pipe reducing the 
pressure to 301b. From this receiver the air exhausts through the 
siren, and the capacity is sufficient to sound the siren until the 
engine and compressor can be put in operation. The siren or 
whistle consumes about 12 cubic feet of free air per second, blowing 
automatically at intervals of 30 to 50 seconds, The plant occupies 
but little space, the engine having a base of 9ft. by 5ft., and the 
compressor having a base of 6ft. 2ft. Another smaller plant 
has a 4-horse power engine, driving by a belt a vertical compressor 
furnishing 17 to 20 cubic feet of free air per minute. It delivers 
air at 5 Ib. to 10 lb. pressure in a receiver, which exhausts through 
a Daboll trumpet, which has a smaller range of audibility than a 
siren. 

Electric motors in a fuctory.—In the new silverware factory of the 
great firm of Tiffany the machinery in all the departments is 
operated by electric motors. Power is generated by two four-pole 
multipolar generators of 100 kilowatts, 250 volts, making 750 revo- 
lutions per minute. These are driven by belts from a counter- 
shaft belted to a Corliss engine of 250-horse power, and also belted 
to a 50-horse power engine, for use when the factory is running 
overtime with light loads. Either or both generators may be 
driven from the countershaft, which has cut-off couplings. The 
leads from the generators are carried under the floor to the switch- 
board, and the feeder circuits are carried on porcelain insulators 
from the engine-room ceiling to the motors, The two buildings are 
lighted by 1389 lamps of 16-candle power, 250 volts, supplied by 
the same generators. The motors are as follows :— 




















. | Revolutions 

No.| Motor H.P. [per minute. 
Moulding room... .. .. .. 1/ 4-pole/ 15 | 1200 
Stamping and rolling room .. 1| 4pole| 30 | 975 
Spoon-making room.. ee | 1] 4pole; 20 | 1050 
Silversmiths’ room .. .. .. 1 | 2-pole 8 | 1800 
oA for small work.. 1 | 2-pole 5 | 1300 
Stock room .. we agi sees 1 2-pole 5 | 1700 
Spinning room .. 1 4pole 8 1600 
Silversmith room 1 2-pole 8 1800 
Gilding room .. .. .. .. 1 4-pole 10 1350 
Etching and enamelling room .. 1| 4-pole/ 10 | 1350 
Engraving and die-sinking room.. 1} 2-pole 8 | 1800 
ee ar ae 1 | 4-pole 10 1350 
” 9 oe vice 2) 4-pole 15 1200 
Fan and blower room 1 | 4-pole 80 975 
Polishing room .. 1) 4-pole 10 1350 
Repairing room .. -- «| 1] 2pole 5 1750 

Total 17 -- 182 _ 








THE IRON, COAL, AND GENERAL TRACES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE approach of the season of the year when hot weather may 
be expected is making consumers who have orders for manufac- 
tured iron to place, anxious to get them into manufacturers’ hands, 
July, August, and September, are generally attended, if the 
weather is normal, with a reduction of output at the mills and 
forges, owing to the inability of the ironworkers to remain so 
continuously as usual before the furnaces. Itis to avoid the delay 
in deliveries which results from this circumstance that consumers 
are now desirous to secure the prompt execution of orders they 
may require to place for supplies. Apart from this movement on 
the part of home buyers, there is, however, little doing at the 
moment in the local iron trade. The export trade is quiet, and 
the occurrence of the Whitsuntide holidays has caused many of the 
works to be put to stand the whole of this week. Some have done 
half a week’s work, but more generally the whole week has been 
given up to idleness. The attendance on ’Change in Birmingham 
this—Thursday—afternoon was of a holiday sort, and business was 
proportionately slow. 

Lack of vigour in the black sheet trade is still very conspicuous 
and the number of mills which are wholly laid off or only engag 
i larly shows no abatement. The chief occasion of the un- 
diminished quietude is, of course, the less vigorous character of 
the colonial and foreign demand, which is being experienced by 
the makers of galvanised corrugated sheets compared with some 
while ago. The Board of Trade returns just issued for May show 
unfortunately no improvement in this respect. The famine and 
plague in India have also been fruitful causes of lessened business 
both in black and galvanised sheets. The price of black sheets 
continues at £6 for singles, £6 5s. to £6 7s, 6d. for doubles, and 
£7 to £7 23. 6d. for trebles, mostly £7, Galvanised sheets keep 
at £9 103, to £9 15s. f.o.b. Liverpool, or equal for 24 w.g., but 
extra brands range up to £1010s. Plate are £7 10s. to £8, and 
stamping sheets £9 10s. to £10 nominal. 

The makers of unmarked bars and other merchant sections of 
iron are keeping their works better employed than some of the 
other firms, but even in this department orders are by no means 
over-abundant, and prices are hard to maintain. The makers’ 
Association in this trade is very little in evidence just now—a 
condition of things always concurrent with a slow market; still, 
there is reason to believe that if there were no Association at all, 

rices would have still less life than even at present. Common 

range from £5 12s. 6d. to £5 15s. and £6; while merchant 
bars are £6 5s. to £6 103., and ina very few cases £6 12s, 6d. is 
demanded, but this last price is seldom got except for extra sizes. 

The marked bar makers are fairly well engaged on Admiralty and 

other Government work, and on orders for chain cable and best 

rivet iron, bridge making, and engineering sections, but the orders 
are nothing like what they once were in this branch. The growth 
of the steel age, and the improvement in the quality of unmarked 
iron, have united in putting Staffordshire marked bars of the _ 
sadly out of court. The chief makers, however, still quote £7 10s., 

and Earl Dudley’s iron is £8 2s, 6d., but some few will take £7 + 

ton. Hoop iron is quoted £6 5s, to £6 10s.; angles, £6 to £6 5s.; 

nail rods, £6 10s. to £6 15s.; and gas tube strip lecdionry sections) 
£5 123, 6d. to £5 15s. per ton. 

The steel works, which have all been very busy for a long time, 
have orders ahead which ensare their being kept in full operation 
for some time to come—right indeed up to the end of the year, 
Much less steel in shape of tin bars and billets and slabs is, it is 
remarked, now being imported for consumption in this part of the 
kingdom than formerly, as local requirements are now supplied to 
a greater extent than at one time by the district works, which 
have considerably added to their means and variety of produc- 
tion. Steel angles and girders are now quoted £6 15s., and £6 
for heavy sections. Steel sheets are £7 23. 6d. and upwards, 
cold rolled sheets realising £10 103. Bars are £6 5s. to £6 10s., 
Bessemer blooms and billets £4 12s, 6d. to £4 15s,, and Siemens 
qualities £4 15s, to £5 per ton. 

Pig iron is firm in price, with continued upward tendency. 
Smelters say they have very little for salé, and have no trouble in 
disposing of it at good prices. Stocks are smaller than they have 
been for years, and this is the fact both as regards the Stafford- 
shire and the Midland furnace owners. Staffordshire cold blast 





carry twenty-eight first-class passengers and fifty second-class 
passengers, 





pig remains at 90s.; all mine hot air pig, 52s. 6d. to 55s., and on 
to 57s 6d.; part mine, 45s, to 47s. 6d.; and cinder sorts, 383, to 








39s. Lincoln forge iron is 45s, to 46s,; Derbyshire and North 
Staffordshire, 44s. to 45s. nominal ; and Northampton, 42s, to 43s, 

r ton. 
iene here note with satisfaction the generally favourable 
character of the Board of Trade returns just issued. The total 
exports of iron and steel for May amounted to 343,515 tons, com. 
pared with 304,018 tons in the corresponding month of last year— 
an increase of 12 per cent.—and the declared value was 
£2,125,265, as against £2,051,275— an increase of 3 per cent, 
For the five months ending with May the quantity was 
1,534,623 tons, compared with 1,321,645—an increase of 16 
per cent.—and the value £10,272,179, against £9,325,481 — 
an increase of 10 per cent. ‘Taking the individual branches, 
pig and puddled iron shows an increase of 35 per cent. for the 
month, and 31 per cent. for the five months; bar, angle, X&c., 
8 per cent, and 5 per cent.; railroad, 5 per cent. and 25 per cent. ; 
wire, 11 ~ cent, and 8 per cent.; and cast and wrought, 11 per 
cent. and 12 per cent. Tin-plates show an improvement on the 
month of 2 per cent., and on the five months of 14 per cent, 
These goods are evidently recovering their Ta grey and finding 
improved markets in Russia, India, and C a, to compensate 
for the defection of United States demand. Galvanised sheets 
show a further decline of 14 per cent. this month, making 15 per 
cent. for the five ths, owing principally to the diminished 
requirements of Australasia, India, and the Argentine Republic, 
The exact figures show the value of the total exports of galvanised 
sheets last month to have been £210,790, as against £245,803 in 
the corresponding month last year. For the five months the figures 
are £1,041,168 this year, and £1,238.866 last year. Unwrovught 
tin has fallen 9 per cent. on the month, and 26 per cent. on the 
five months. For the past month telegraphic wire has fallen 45 
per cent.; hoop, sheets, &c., 5 per cent, and unwrought steel 
6 per cent., while for the five months the same commodities have 
advanced 18 per cent., 11 per cent., and 4 per cent, respectively, 
Old iron has ‘mproved 7 per cent. for the month, but is 27 per 
cent. lower for the longer period. 

We are evidently doing a large and growing business in railway 
rolling stock, the increase in our exports of passenger carrisges this 
year amounting to 78 per cent. The figures are:—May, 1896, 
£35,486 ; May, 1897, £42,973 ; five months, 1896, £144,368 ; five 
months, 1897, £258,360. Railway carriages (goods wagons) are :— 
May, 1896, £97,349; May, 1897. £96,363; five months, 1896, 
£420,490; five months, 1897, £463,465. Steam engines and 
machinery have fallen off for the month, but there is a satisfactory 
advance in both cases for the longer period. The exact figures 
are :—Steam engines: May, 1896, £322,807 ; 1897, £261,592 ; five 
months, 1896, £1,271,089 ; 1897, £1,412,498. Oar machinery 
exports in the month just closed were valued at £1,141,774, 
compared with, £1,144,359 in the corresponding month last year. 
For the five months the record stands at :—1897, £5 831,737 ; and 
1896, £5,455,566. For the month of May unwrought copper has 
improved 4 per cent., and mixed or yellow metal sheathing 9 om 
cent. For the first five months of the year unwrought copper has 
fallen 32 per cent.; wrought copper, 19 per cent.; brass, 1 per 
cent,; and mixed or yellow metal sheathing, 27 per cent. 

Staffordshire steelmasters receive with expectation the news 
this week from America that very important experiments in the 
process of manufacturing steel are reported to be going on in 
Chicago, under the direction of an English engineer, Lappage, 
and an American, Mr. Hawkins, with the object of reducing the 
price of steel from 15 to 20 dols. per ton. Their secret 
consists in quickly and cheaply generating heat up to nearly 


5000 re tg 
Portable railway rolling stock firms in the Midlands district 
receive with gratification the information that a comprehensive 





rogramme of public works to be undertaken in t has just 
en drawn up under the supervision of Lord Cromer, Mr. Garstin, 


and Mr. Dawkins, and is to be adopted at an early date by the 
Egyptian Government. The various works, it is stated, will cost 
in the aggregate over £500,000, and will include several light rail- 
ways and rolling stock for the opening up of the agricultural 
districts in the Delta. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—There was not more than a nominal sort of iron 
market at Manchester on Tuesday, and although this was the only 
’Change meeting held during the week, the attendance was thin, 
with very little inquiry or attempt at business. What little, how- 
ever, there was to indicate the actual condition of trade may be 
said to have been satisfactory, the general tone showing a continued 
steady improvement, the recent recovery in prices being well 
maintained, and contracts as they run out are in most 
cases being renewed without much hesitation at current rates. 
——— here and there some cheap sellers of pig iron 
are stil] to be found, generally an advance upon the rates ruling 
a short time back is being held for, and some special brands 
are becoming difficult to obtain. Lancashire makers are very firm 
at their quoted rates of 46s. to 46s. 6d. for forge, and 48s, 6d. for 
foundry, less 24, delivered Manchester. District brands are without 
quotable change ; for foundry Derbyshire, however, maximum 
quotations are scarcely obtainable in all cases, owing to the com- 
petition of one brand which bas been selling very low, but in this 
case prices are beginning to harden up, and 46s. 6d. would now 
represent about the minimum quotation, with other brands quoted 
47s. 6d. to 48s., net, delivered Manchester ; Lincolnshire foundry 
is firm at 45s. 6d., and forge qualities 433. 6d. net, delivered here. 
Outside brands show some slight hardening, but there is no reall 
quotable advance. Middlesbrough is exceedingly strong at 48s. 4d. 
to 48s, 7d. for ordinary G.M.B.’s, and 49s. 4d, to 49s. 7d. for good- 
named brands delivered by rail Manchester, with 47s. 9d. to 48s. 
quoted at the docks. Eglinton and Glengarnock range from about 
46s. bd. to 47s, delivered Lancashire ports, and 48s, 9d, to 49s, 
Manchester Docks, with American pig iron about 47s, to 47s. 6d. 
at the docks, 

In the finished iron trade, although the tendency is towards 
improvement, bars can still be bought at considerably under the 
nominally quoted rates, and Lancashire qualities range from 
£5 15s, to £5 17s. 6d., with North Staffordshire from £6 to 
£6 5s., according to brands delivered in this district. Sheets still 
do not average more than £7 to £7 23. 6d., with association list 
rates for hoops unchanged at £6 10s. for random, to £6 15s. for 
special cut lengths, delivered Manchester district, and 2e, 6d. less 
for shipment, 

The position in the steel trade remains practically unaltered, 
and prices are about as last given. Ordinary foundry hematites 
average about 57s. 6d., less 24; billets, £4 10s, net cash; bars, 
£6 3s. 6d. to £6 5s.; and boiler plates, £6 5s,, delivered Man- 
chester district. 

Most of the engineering establishments throughout this district 
are closed for the holidays over the greater portion of the week, 
but in many cases the pth are being restricted as much as 
possible, as establishments are generally full of work, a good deal 
of which is pressing for delivery, and of course they are anxious 
to restart as soon as they can get the men back into the shops. 
The employment returns of the principal ——_ trade unions 
show an exceptionally low percentage of out-of-work members on 
the books, the Steam Engine Makers’ Society having only ? per 
cent. on donation, whilst the Machine Workers’ Association has 
less than % per cent. in the Manchester district, and only } per 
cent, of the total membership on this benefit. Trade throughout 
Lancashire is generally reported as , and returns from other 
pr sesbrace engineering centres continue of a most satisfactory 
e La 

Although as previously reported the Amalgamated Society of 
Engineers has wninnn from the position taken up on the machine 





question in connection with the test case at the Pallion Forge, an 
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unsettled feeling evidently prevails amongst the workmen gene- 
rally. In this district there is a threatened dispute at Bolton as 
to the rate of wages to be ee to machine workers, and at the 
[ancashire and Yorkshire Railway Company’s Newton Heath 
Carriage Works a dispute hae been going on with a portion of the 
men on the same question. Isolated attempts like these will, of 
course, sooner or later demand the attention of the Federation of 
employers, and it remains to be seen whether the central executive 
of the Amalgamated Society of Engineers will intervene to prevent 
another issue being raised on practically the same point as that 
which has peg | threatened so serious a rupture between the 
employers’ and the workmen’s organisations in the engineering 
trades. Ina conversation I had with several representative engi- 
neering employers, the opinion was strongly expressed that a 
serious struggle with the workmen was pending in the near future 
either on the machine labour question or the eight hours question 
—either of which simply meant an increased rate of pay—as 
the present restless and unreasonable attitude of the workmen 
which had been stimulated by the aggressive line of policy pursued 
of late by the Amalgamated Society of Engineers, could scarcely 
continue without leading to a conflict between capital and labour. 
In the meantime, as I previously pointed out, the newly formed 
engineering trades employers’ organisation is steadily growing in 
strength, one district after another — driven into the Federa- 
tion, if only as a matter of mere self-protection against the 
threatening attacks of the workmen. 


The real reason why American manufacturers of small tools, 
engineering appliances, and various iron trade, and hardware 
goods are able to compete successfully in this country with English 
manufacturers has previously been referred to in the columns of 
Tue ENGINEER, and the other day in the course of an interview 
with a facturer in the I hire iron trade a number of facts 
were brought before me, which not only more than bear out what 
has already appeared in THE ENGINEER, but certainly deserve the 
careful consideration of engineers and tool makers, The works of 
the firm to which I refer are situated in the centre of the 
Lancashire tool trade, and yet they buy, and have to buy, 
American tools, The representative of this firm very 
pertinently put the question to me, ‘Why should all our 
tools ot a certain class come from the United States?” His 
firm, he said, spent a good sum rae on American-made chucks, 
pliers, and other tools, and they bought these from America for no 
other reason except that they were the best they could buy, and 
that they saved time and money in obtaining them from the 
United States. Asan illustration, he showed me a pair of gas pliers, 
a class of tool which is certainly about as easy to make as any that 
could be found, These pliers, however, were altogether different 
from any English manufacture—neatly finished in nickel-plate, and 
ingeniously designed so that with one movement the size of grip 
could be instantly enlarged. He did not, he added, think sucha tool 
as this, made in England, could be bought at any price. The same 
remark, he p ed, applied to drill chucks. At their works 
they had about twenty-five drilling machines in constant opera- 
tion, all of which were fitted with Beach chucks, They kept a 
stock of chucks, and parts for repairs, all of which they had to 
get from America, and certainly, he emphatically added, they 
would not do thisif they could possibly help it, He was personally 
acquainted with several of the leading tool makers, and had tried 
to get them to see what they were losing, but without effect. His 
last experience in this direction would be amusing, if it were 
not disgraceful. He took an American-made hammer to a well- 
known firm with a world-wide reputation, asking for a dozen 
to be made asa sample. In a tow days his pattern was re- 
turned, and on calling to learn the reason he was told that the 
man to whom the pattern was given threw it down and walked 
out of the shop, saying that he had not made that pattern before, 
and would not make it; ‘‘he would go and play first,” which 
he did for a week. The hammer needed no special tools, and 
was as easy to make as the regular patterns ; of course, the order 
went to America, and he had to wait two months before they 
arrived, His own firm competed successfully with American-made 
goods ; both here and all over the world they could and did beat 
them easily, but they had to buy American tools to doit. The 
worst of it was that the special tool trade was an education for 
many others, and in losing our supremacy in this we risked, if we 
did not lose, other sources of profit. Rubbish made in Germany 
did not matter very much ; wecould not make all the rubbish, but 
we could make good tools for all the world. I may add that 
recently in going through one or two large engineering works in 
the Manchester district I was shown a number of special tools 
which these firms, although machine tool makers themselves, had 
bought from America, as better than anything of the kind they 
could obtain in England, chiefly on account of their special design 
and adaptability for various classes of work. I was also not long 
ago through a large watch manufactory in Lancashire, and here 
the same state of things prevailed. The head of the firm told me 
they had in the first place endeavoured to obtain the special tools 
required for their particular class of work from the best-known 
English makers, but with no very satisfactory results, and they 
had finally, much against their own wish, to import American 
tools, which they found the best and most adapted to meet the 
requirements of their particular line of business. 


A new appliance is being introduced by Messrs. W. T. Glover 
and Co., of Salford, for curing the joints in vulcanised electric 
light wires and cables. This cure, which is heated by electricity, 
consists of two parts, the upper portion of which is taken off to 
allow the cable to be inserted, and then replaced, with thermo- 
meter attached to register the required temperature. The current 
is then taken on, and the joint can be properly cured in the space 
of about half an hour. By this arrangement the temperature can 
be maintained with much ter exactitude than is possible with 
fire-heated cures, and with ordinary care it is claimed the joint 
thus cured should be as substantial as the rest of the cable. 


In the coal trade business for the time being is practically sus- 
pended, pits in the Manchester district being cl over the whole 
week, and in other districts for four or five days. For house fire 
coals prices remain without quotable change, but there is rather a 
weakening tendency. In the lower qualities of round coal for 
steam forge and general manufacturing purposes, although the 
holidays for the moment are interfering with inland requirements 
for works pu s, the outlook of trade is showing some improve- 
ment, especially in the d d for ship t, which is enabling 
better prices to be realised ; in fact, quite as good prices are now 
being got on shipping orders as on inland sales, and at the pit 
mouth prices can scarcely be quoted under about 6s, to 6s, 6d., 
whilst for shipment it is exceptional where steam coal 
can be bought under 7s, 9d., and better qualities are readily 
fetching 83. 3d. to 8s, 6d., delivered ports on Mersey, Engine 
fuel continues in a strong position, supplies of the better qualities 
being barely sufficient to meet requirements. Some of the com- 
moner sorts are, however, still plentiful and low in price, which 
tends to check any really canleile upward move upon the higher 
qualities of slack, and prices remain at 4s. 6d. to 5s, for best 
sorts ; 33, 9d. to 4s, 3d. for medium, and 3s, 3d, to 3s, 6d. for 
common slack at the pit mouth, 


Barrow.—The holiday season, although generally observed, has 
not much interfered with the position of the hematite pig iron 
market, For two or three days the business done has not been 
considerable, nor up to ordi average, but it has simply been a 
question of orders deferred which have since been pt and the 
net result is the same. Prices are steady at 50s. and upwards for 
mixed Bessemer numbers, net, f.o.b,; and warrant iron is at 48s, 2d. 
net cash sellers, 48s, 2d. buyers, There are still thirty-seven 
furnaces in blast, as —— with thirty-nine in the correspond- 
ing week of last year. Makers could sell more iron if they smelted 
more, but this would simply entail further supplies of Spanish ores 
to supplement local supplies, and this cannot considered from 











an economic standpoint, Stocks were reduced 4792 tons last week, 





leaving 238,942 tons still in hand, a reduction since the beginni 
of pm ghee of 57,004 tons, Nesey 

Iron ore is in steady and regular demand, and good average 
—— find a ready market. Most of the ore raised in the 

istrict is consumed at the local furnaces, but shipments are regu- 
larly made to Scotch, Welsh, and other ports, notwithstanding 
that still larger imports of ro ores are necessary to feed the 
ironworks in the district. Prices are very steady at 10s. to lls. 
per ton for ordinary sorts, net, at mines, Spanish ores are at 
14s. 6d. to 14s, 94, per ton, net, at West Coast ports, 

Steel makers are very busy. This is shown by the unusual fact 
that only one day’s holiday—Monday—was observed for Whitsun- 
tide at the Barrow Steel Works. True, there will bea week’s holiday 
at the Jubilee ; but Whitsuntide has been a lar holiday fixture, 
and would have been so recognised this year had it not been that 
makers find it difficult to keep up with their delivery engagements. 
There is a fairly good demand for heavy steel rails, and business in 
shipbuilding qualities of steel, which has been quiet lately, shows 
indications of improvement. A fairly good trade is bein done all 
round in general steel products, and the outl fy is very 
satisfactory. 

There is nothing new to report in the shipbuilding and marine 
engineering trades. Prospects are better than they have been, 
lthough no new orders have been actually booked. 

Coal and coke find a steady market, but the full delivery of the 
former and the keen competition for orders keeps prices down. 
Coke is very firm at full and steady prices, 

The shipping trade is well employed at West Coast ports. 
Daring last week the exports of pig iron were 7551 tons, and of 
steel 5748 tons, as compared with 2735 tons of pig iron and 3034 ton 
of steel in the corresponding week of last year, an increase of 4816 
tons of pig iron and 2714 tons of steel, e total shipments for 
the year to date represent 190,320 tons of pig iron and 192,990 tons 
of steel, as compared with 135,767 tons of pig iron and 200,635 
tons of steel in the corresponding week of last year, an increase of 
54,553 tons of pig iron and a decrease of 7645 tons of steel. 





k general 








THE SHEFFIELD DISTRICT. 
(From our own ) 

THE pits have now resumed work after the Whitsuntide holidaye, 
A large tonnage of coal was raised prior to the holiday stoppage, 
and as the weather has been cold and inclement since Whitsun Day 
—Tuesday was the coldest June day in this district for fifteen years 
—there has been rather a sharp demand this week for house fuel. 
The South Yorkshire trade with the metropolis, however, does not 
greatly improve, the seaborne fuel having the preference at 
present. The best qualities of coal meet with a ready sale, while 
secondary sorts are rather a drug on the market. An average 
quantity of coal is being forwarded to the Eastern Counties. Best 
Silkstone fuel is quoted at 8s. 3d. to 8s. 6d. per ton, and seconda 
qualities at 7s. 6d. to 7s, 9d. per ton at the pits. Barnsley ? 
7s. to7s. 6d. per ton, but lower prices have occasionally been paid. 
Thin seam coal can be ponte wi at 6s, 6d. to 6s. 9d. perton. Of 
steam fuel, which is in good request, a large tonnage is going to 
Hull and the other Humber ports. A similar remark applies to 
the trade with Grimsby. Germany, Sweden, and Norway and the 
Baltic ports are receiving an average weight. Railway and other 
contracting companies are taking a large es ty about 7s. per 
ton, Steam coal realises 7s. 6d. to 7s. 9d. for sorts; inferior 
descriptions can be bought at 3d. per ton less, Gas coal is in 
quiet demand. A fair business is doing in small coal and slack, 
and slack and smudge are being sent in large quantities to 
Yorkshire and Lancashire. Screened slack sells at 3s. to 3s. 6d.; 
ordinary pit slack, 2s. 3d. to 2s, 6d.: smudge, good sale at 1s, 6d. 
to 1s. 9d. Coke is selling well at 10s, to 103. 6d., and lls, 6d, 
to 12s, for smelting purposes. 

The return of business done by the Yorkshire collieries with 
Hull, issued by the Hull Chamber of Commerce and Shipping, 
shows business to be very active. The imports during May 
reached 242 208 tons, as compared with 189, forwarded in the 
same month of 1896, an increase of 52,576 tons. For the five 
months they reached 949,456 tons, an increase of 128,624 tons in 
the same period of 1896. The business done coastwise shows a 
decline on the month. The figures were last month 15,470 tons, as 
against 16,007 tons in the previous month, April; 102,925 tons 
were exported from Hull last month, as compared with 73,422 
tons in May of a year ago. Daring the completed period of the 
year 325,327 tons were ex , an increase of 33,163 tons, The 
increasing markets were Norway and Sweden, North Russia, 
Germany, and Holland. Denaby and Cadeby Main again sent in 
the largest tonnage, which was 44,184 tons last month, against 
31,696 tons sent in the same month of 1896. Aldwarke Main 
occupies second place, and Kilnhurst and Thryburgh collieries 
occupy third place. The passing of the Workmen’s Compensation 
Bill is viewed unfavourably by colliery proprietors in this district, 
and with further handicap the smaller owners also are at present 
working under serious disadvantages. 

The foreign trade in hardware and cutlery during May repre- 
sented a value of £179,593, as compared with £172,493 for May 
of 1896 ; the values for the completed five months of the year 
were respectively £813,884 and £853,220. The ee 
on the month were Russia, Sweden and Norway, Holland, Belgium, 
Spain and Canaries, United States, Foreign West Indies, Chili, 
British Possessions in South Africa, and Australasia. The markets 
exhibiting a decrease were Germany, France, Brazil, Argentine 
Republic, and the group of markets comprised under “other 
countries.” In unwrought steel the value of exports was £217,879, 
as compared with £233,503 for May of 1896. Russia, Sweden and 
Norway, Holland, France, and Australasia, showed increases, but 
Denmark, Germany, the United States, British East Indies, and 
British North America all did less business and the minor markets 
which are not specially mentioned in the return, fell away from 
£64,335 in the five months ending May, 1896, to £38,492 for the 
corresponding period of this year. : 

Work was pretty generally resumed in the city establishments 
on Wednesday morning. In the heavy branches the condition of 
affairs continues satisfactory. In the railway departments buffers 
have recently been very freely ordered, these requirements being 
chiefly on home and South American account. agon and car- 
riage builders are also well off for work, and the makers of nuts, 
bolts, and similar accessories are consequently busy. The harden- 
ing tendency noted in the iron trade last week is maintained, and 
pe Se are being placed more freely. Satisfactory reports con- 
tinue to be received of the steel industry in all its branches. 
Bessemer and Siemens steels are being increasingly used. Swedish 
steels are also in excellent request, and supplies are coming in very 
freely. The finest qualities are somewhat difficult to procure, 
owing to heavy purchases having been made for foreign markets. 
Steel used in the manufacture of cycles is well called for, but not 
in the large quantities ordered a few months ago, Cycle makers 
are ordering more for immediate requirements. 

A feature of the lighter industries is the posers of the file 
trade. The demand is kept up, and full employment is found for 
all the workmen. Manufacturers are complaining of the low 
prices, but any attempt to improve them would, it is feared, 
simply let in foreign-made goods, 

The silver, electro-plate, and cutlery trades are well employed. 
Plated wares are moving off well in the shape of cups a other 
trophies for athletic sports. Case s are also in excellent 
demand, The cutlery business with the United States is becom- 
ing more satisfactory. South African business is also looking up. 
The representatives of several of our largest Sheffield houses are 
now travelling in that country, and they are sending back 
encouraging reports as to prospects of increasing trading in these 
parts. Mr, Maurice Rodgers—Messrs. Joseph Rodgers and Sons, 
Limited, cutlery manufacturers—is now on his way home from 
South Africa. Mr, Rodgers is our next Master Cutler, 





THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron and allied industries continue to show a very favourable 
tone, and prospects generally are encouraging, though this week 
business has been somewhat slow on account of the holidays. Pig 
iron makers now speak very hopefully of their trade, as in nearly 
all branches of business which consume pigs there is an improve- 
ment, and the lull which for some time in April and the early part 
of last month affected the demand is giving place to a revival of 
buying, consumers showing a disposition to purchase iron freely for 
forward delivery, and sellers can secure better terms than they 
have been able to get for some time. They are more satisfactorily 
situated than they were at this period of last year, and for No. 3— 
the standard quality—are realising 23. 9d. to 3s. per ton more than 
at that time. Higher prices still are expected to follow when the 
Jubilee holidays are over. It is often noticed that about Whitsun- 
tide we have the lowest prices of the summer half-year, and now the 
tendency is rather to advance. The tendency in the warrant 
market is in favour of the ‘‘ bulls,” and they are very firm, as the 
‘* bears” are said to be largely over sold, and must come in soon to 
buy freely. Producers are not inclined to make any con- 
cessions in prices now, for not only is business good, but the 
cost of production is increasing, all makers having to pay more for 
their coke, and the hematite iron makers have to pay more for 
their ore also. Coke is in greater demand on export account, and 
the supply is hardly equal to it. Contracts for next half year’s 
delivery have to be made at prices above those which are being 
paid on current contracts. For early delivery 13s. 6d. per ton, 
delivered at Middlesbrough furnaces has to be paid, and better 
prices still are secured where the coke is needed for shipment. 
Rubio ore is dearer, because freights are advancing, and the fear 
of political disturbances in Spain also had an influence in 
stengthening prices, which has not disappeared now that the 
difficulty has been got over. Merchants are quoting and securing 
14s. 3d. per ton for 50 per cent. Rubio ore, delivered Tees or Tyne, 

The price of No. 3 Cleveland G.M.B pig iron for prompt f.o,b. 
delivery has advanced to 40s. 6d. perton, and a considerable amount 
of business has been done at that, while more might have been trans- 
acted if producers had been ar to sell, as the inquiry has been 
large. Makers generally want 40s. 6d. per ton for No. 3, and the lead- 
ing brands are being sold at 41s. Cleveland warrants are again over 
403.; Wednesday’s c'ose was 40s. 44d. cash buyers. No. 4 foundry 
pig iron is at 403., and the quotations for forge qualities are 
also at that figure, with very few people willing to accept 
less, Mixed numbers of Est Coast hematite pig iron are 
sold at 50s. 6d. by makers, and a little can be 
from second hands at 3d. less. Hematite warrants are not 
being taken as freely as they were, because the difference in price 
between them and makers’ iron is so small that consumers prefer 
the latter, more especially that they know the brand they are 
getting. The relatively high price of East Coast hematite warrants 
is leading consumers ae to buy West Coast warrants more freely, 
and the trade of Cleveland with Sheffield is falling off, though it 
is increasing on export account. The local consumption of pig 
iron has been curtailed this week, because most of the forges an: 
foundries have been idle for the holidays. 

An improvement in the demand for finished iron and steel is in 
progress, and this week’s slackening is only what was to be 
expected in view of the holidays. Manufacturers report a very 

ood business on export account ; in fact, bar makers have never 
a known their branch so active, and they have every reason 
to believe in a continuance of the briskness. At least £5 5s., less 
24 per cent, at works, has to be paid for common iron bars, and 
£5 15s. for best. The bar trade is now the most important branch 
of the manufactured iron trade carried on in the North of 
England, and is the only one which is not seriously affected by 
the competition of steel. Sheet manufacturers find business . 
both for black and galvanised. Iron sheets, singles, are at £6 10s., 
and steel sheets, singles, at £7 at works. Steel ship plates are in 
better request than was the case last month, and some manufac 
furers have put up their price to £5 5s , less 4 per cent, at works, 
but there are still some sellers at £5 2s. 6d ; while iron ship 
plates are at £5, less 24 per cent. Iron ship angles are at 
£417s. 6d., and steel ship angles at £5, both less 24 per cent. 
The increasing cost of poms they apart from the better demand, 
causes manufacturers to be firmer in their prices. Heavy steel 
is firm at £4 12s, 6d. net at works, and manufacturers have 
plenty of good orders, chiefly on export account. Shipments of 
rails and railway materials are very good, and promise to continue 
so all the — 

The engineering industry continues active, and buyers are 
disposed to give out orders freely now that the machine dispute 
has been practically settled, the threatened difficulty which has 
cropped up in London as to the eight hours day having no effect 
on te here as yet. The Cleveland Bridge and Engineering 
Company, Limited, one of the companies formed last year by Sir 
Christopher Furness, is erecting large workshops near North 
Ormesby, on the site of Messrs. Westgarth, English, and. Co,’s 
engineering works, and Messrs, Warner and Co, are about to erect 
an iron foundry near thereto. 

The coal trade is fairly active, and the coke trade is excep 
tionally brisk ; in fact, the supply of coke is hardly equal to the 
requirements, though the production has been increased. The 
steam coal collieries are very busy at present, this being usually a 
ae: time of the year for them. The price of best qualities is 

. 6d. per ton f.o.b., and of smalls 3s, 6d. to 3s, 9d. Gas coalsare 
also selling more freely than is general at this season, which is the 
worst in the year. pcm have recently been considerably 
above the average. Thus last month no less than 1,568,821 tons of 
coal were shipped from North-Eastern ports, an increase of 139,697 
tons on the corresponding month of last year. The exports over 
sea reached 950,457 tons, against 904,635 tons in May, 1896, and 
coastwise 618,364 tons against 524,489 tons. Coke exports also 
show a considerable increase. 

The death is announced of Mr. Ralph Patterson William Oswald, 
H. M. Inspector of Mines. He has been inspector since 1885, 
being formerly under Mr. Willis in this district, and latterly under 
Mr. J. L. Hedley, chief inspector, 

The death is also announced of Captain Armstrong, dockmaster 
at the North-Eastern Railway Dock at Middlesbrough. He has 
occupied that position about a year, having been formerly with 
the P. and O, Company. 








NOTES FROM SCOTLAND. 
(from our own Correspondent.) 

THE markets have been quiet this week, largely on account of 
the holidays. Glasgow iron market was closed from Friday till 
Tuesday, and since that time only a comparatively small business 
has been done in pig iron warrants. The tone of the market has, 
however, been firmer. Stocks of pig iron have been so much 
reduced in the North of England that there are some apprehen- 
sions that if iron should not in a short time become scarce it will 
in all likelihood advance considerably in price. 

While stocks of pig iron are being reduced, no increase is taking 
Fog in the output. In Scotland, indeed, there is one furnace 
ess in operation than last week, one having been withdrawn from 
the manufacture of Eglinton iron. Another furnace has been 
taken off ordinary iron and placed on hematite at Govan. There 
are now in Scotland 35 furnaces producing ordinary, 39 hematite, 
and 6 basic iron, the total of 80 thus at work, comparing with 81 
at this time last year. 

There has been a decidedly firmer tendency in the warrant 
market, without a great deal of business actually being done. 
Evidence is not on | that consumers are yea Lain panes likely 
to result in a good deal of business. They have been purchasi 
rather sparingly of late ; but with stocks rapidly diminishing,,an 
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prices comparatively moderate, consumers are not at all unlikely 
to consider the present time opportune for supplying their wants 
for some distance ahead. Business has been done in Scotch 
warrants from 443. 1144. to 453. 3d. cash, and 45s. 21. to 453. 5d. 
one month. Cleveland warrants were comparatively neglected, 
espscially in the earlier part of the week ; but there was a harden- 
ing tendency in prices, Cumberland hematite warrants sold at 
48s. 21. cash, and transactions occurred in Middlesbrough hematite 
at 503. 444., for delivery in seventeen days. . The price of Scotch- 
made hematite is 51s, 6d, delivered in railway wagons at the steel 
works, 

Pzices of Scotch makers’ ordinary and special brands are as 
follows:—Govan and Monkland, Nos. 1, f.o.b. at Glasgow, 
45s. 6d.; Nos. 3, 45s.; Carnbroe and Wishaw, Nos. 1, 45s. 94.; 
Nos. 3, 453. 3d.; Clyde, No. 1, 50s. 6d.; No. 3, 47s. 6d.; Gart- 
sherrie, No. 1, 51s.; No. 3, 47s. 9d.; Summerlee and Calder, 
Nos. 1, 51s.; Noz. 3, 483.; Coltness, No. 1, 51s. 9d.; No. 3, 48s.; 
Glengarnock, at Ardrossan, No. 1, 50s ; No. 3, 45s. 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 47s.; No. 3, 45s.; Dalmellington, 
at Ayr, No, 1, 46s. 9d.; No. 3, 44s. 9d.; Shotts, at Leith, No. 1, 
5ls. 6d.; No. 3, 49s. 6d. Carron, at Grangemouth, No. 1, 51s, 6d.; 
No. 3, 48s. 6d. per ton. 

The foreign otal in Scotch pig iron continues small, and 
the shipments of the past week have been poor, amounting to 
only 4601 tons, compared with 5156 in the same week of last year. 
Coastwise shipments are a shade better, but the demand for 
ordinary S2otch iron, either home or foreign, is disappointing. 
There is, however, a large and increasing business in Sandie 
pigs, the present output of which in Scotland is greater than at 
any former time. 

Makers of finished iron ara not in a position to raport much 

ge in the d d, which has recently been rather backward. 
Prices are — for angles, rods, bars, and sheets. 

In the mild steel department a large amount of material is 
being turned out for shipbuilding and engineering purposes. Com- 
— is very keep, and itis no easy matter always to obtain 
ull quotations, 

Some good shipbuilding contracts are intimated, among them 
being one obtained by Messrs. Scott and Co., of Greenock, to 
build six steamers of 3000 tons each for Messrs. Butterfield and 
Co., London, on behalf of the China Steam Navigation Company. 

The coal trade is steady, but there has not not been any 
expansion in the course of the past week. The total shipments 
from Szottish ports amounted to 147,334 tons, compared with 
171,394 in the preceding week, and 142,322 in the correspond- 
ing week of the year. The falling off in the coal shipments in 
the past week has occurred mainly on the East Coast. The 
demand for splint coal is somewhat inactive, but all other sorts 
appear to meet a ready sale. The best shipping coal is firm in 
price, and there is a firm tone in furnace coals and dross, 
Prices f.0.b. at Glasgow are as follows:—Main coal, 6s. 6d 
splint, 6s, 64. to 7s.; ell, 7s. to 7s. 6d.; and steam, 83, per ton. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

A QUIETER tone prevailed in the steam coal trade of Cardiff 
last week than is usually noticed on the verge of holidays. The 
total shipment was slightly under 310,000 tons. At the close of 
the week and the beginning of this some fine tonnages were 
cleared—one of 6000 tons to Aden, 4000 Nagazaki, 4500 Killindiai, 
3600 to Chili, 3800 to Buenos Ayres, 4300 Port Said, 3700 tons 
Las Palmas. 

Since Saturday there has been little doing in coalcwners’ offices, 
the staff in most places being greatly diminished, and Saturday’s 
c2al quotations have been the last published. These are as fol- 
lows :—For early loading, Cardiff, best steam coal, 11s, to 11s. 3d.; 
best seconds, 10s. 3d. to 103. 6d.; seconds, 9s. 9J. to 10s.; best 
small, 5s. 94. to 63.; seconds, 53. 3d. to 5s. 6d.; best Monmouth- 
shire, 93.34. to 93. 6d.; seconds, 8s. 9.1. to 93, 14d.; best house coal, 
103.; seconds, 93. 3d. to 93. 6d.; No. 3 Rhondda, 11s, to lls. 3d.; 
brush, 9s. 6d. to 93. 94; small, 8: to 83. 3d.; No. 2, Rhondda, 83. to 
83. 61.; through, 6:. 94.; small 5s. to 53. 6d. Other quotations as 
follows:—Patent fuel, 10s, tol0s.9d ; furnace coke, 14s, 6d. to17s.; 
foundry, 17s, to 183. 64.; special foundry, 22s.; all f.o.b.- subject 
to a discount of 25 per cent. cash 30 days. Pitwood, 15s, per ton 
ex ship. 

Swansea prices issued mid-week :—Anthracite best big vein, 
selected for malting purposes, 11s. to 11s, 64.: seconds, 93. to 10s,: 
ordinary large, 8s, to 8s, 64.; small rnbbly clum, 4s. 3d. to 
4s, 91.; steam, 93. to 10s.; seconds, 8s. 6d. to 9s. 34.; bunkers, 
7s. to 8s.; small, 4s, 9d. to 5s. 3d.; house coals, No. 3 Rhondda, 
93. to 10s. 6d.; through, 8s. 6d. to 9s.; small, 7s. to 7s. 6d.; No. 2 
Rhondday 8s. 6d. to 93.; through, 6s. to 7s.; small, 5s, to 53. 9d.; 
patent fuel, 9s. to 103.; pitwood, 163, to 16s, 8d. per ton into 
tracks, 

The market for iron ore is firm, and considerable quantities 
are coming in from Bilbao, Dudda, and Garucha. Swansea 
figures vary from 133. Tafna, to 14s. Rubio. Cardiff figures are, 
Tafna, 133, 31.; Rubio, 13s. 9d. to 14s, 

A good deal of satisfaction was indicated on ’Change, Swansea, 
this week by the condition of the trade of the port from the begin- 
ning of the year. There has been a decidedly upward movement, 
Last week’s business was quite in accord. In imports the increase 
over the corresponding period of Jast year was no less than 60 per 
cent. Some of the items were notable ones, such as 1756 tons pig 
iron : 6310 tons ofore from Bilbao, 1903 tons pitwood from France. 
The coal total was exceptionally good, amounting to 42 570 tons, 
patent fuel 5278 tons. Newport trade was also good. 

Coalowners of the Cardiff district are gratified in heariog that 
Spain is open to reccive offers of Cardiff coal. This fact has been 
communicated by the chargé d'affaires. 

There is little new to record in iron and steel. Ovders for rails 
continue to be placed generally ; bar orders are slack ; plates and 
merchant orders fairly brisk. 

A few items of interest to the iron trade may be noted. The 
rincipal shipments of railway iron during the week have been to 
Belfast 400 tons, and to Highbridge 110 tons from Newport, 
while from the same port went a cargo of pig to Ayr. From 

Barrow several large consignments of pig have come in, and one of 
scrap steel from Harrington. The holidays have to some extent 
affected trade. 

It was reported on Change, Swansea, that a total suspension 
had taken place in the delivery of pig iron for consumption, but 
that notwithstanding the prices of pig iron warrants had shown a 
slight improvement upon the week, The latest quotations were :— 
Pig iron: Glasgow warrants, 453. O4d. cash ; Middlesbrough, 
No, 3, 40s. ld. prompt; hematite, 503. Welsh bars, £5 103, to 
£6. Iron plate, £6 53, to £6 103. Steel sheets, £6 103. to 
£6 12s. 6d. Bessemer steel bars, £4 5s. Siemens, £4 to £4 2s, 6d. 
Steel rails, heavy, £4 10s. to £4 12s, 6d.; light, £5 5s. to £5 7s. 6d. 
Tin-plates :—Bessemer cokes, 9s. 91 to 103s, Siemens, coke finish, 
10s, to 1ls.; ternes, 28 by 20C., 183. 6d., 193. to 193. 6d.; best 
charcoal, 12s, to 123, 3d. Block tin, £61 to £61 2s. 6d. 

There has been a great falling off in the shipment of tin-plateson 
account of the scant arrival of tonnage, but two large consign- 
ments are expected to be sent to Batoum this week. Last week 
only 12,684 boxes were despatchcd. Rzceived from works 56,936 

xes, 


At Briton Ferry last week the stop week was observed by the 
various tin-plate works, and advantage was taken of the occasion 
to carry out the needed repairs of the cana]. The furnaces of the 
Briton Ferry steelworks were also idle, but there was an average 
make of steel at the Albion Works, and of pig iron at the Briton 
Ferry Works. It was estimated that in the Swansea Valley about 
seventy-eight mills were at work, and this can be taken as 
authentic. Just before the date named for sto e, the workmen 





smendy, also at Morriston. The start 
at Cwmfelin is most satisfactory. Duriog the week four steel 
smelting furnaces, ten mills, and twenty tinning sets were fully 
employed. The total number of furnaces idle in the district last 
week was six, and the output of steel 1000 tons less than average. 
Work, I hear, is being continued at the Daffryn bar mill pending a 
decision from the Board of Trade. Excepting the usual stoppages 
at the iron and steel works caused by the holidays, all are more or 
less busy, and as they are to be visited in turn by the members 
of the Iron and Steel Institute in A t, extensive changesnow being 
carried out may be expected by that month to near completion, 
though it is almost too much to expect this of the modifications of 
= Castle Mill, Cyfarthfa, which are assuming an important 
charazie-, 

The inundation and sacrifice of life at Absrnant, near Aberdare, 
in December, 1896, will be remembered. I note it here, as Mr, 
Robson, H.M. Inspector of Mines, and Mr. Woodfall, barrister, 
have issued their report on the occurrence. Mr. Robson, haviog 
reviewed the facts, states that in his opinion no contravention of 
the Coal Mines Regulation Act of 1887 had been committed by 
any person ia connection with the colliery. The question of 
whether criminal liability attaches itself to any individual for 
haviog destroyed the barrier, and brought about the catastrophe, 
he left to be dealt with by Mr. Woodfall, who gives an able and 
exhaustive report, ending by suggesting that further investigation 
is necessary, but that whether a prosecution, even if unsuccessful, 
would be salutary, was a question outside of his province to 
make. Local opinion is inclined to the belief that further action 
is to follow. 

All new places in turn come in for labour troubles. At Barry 
there is an agitation for a wage advance. Notice has been given 
to the contractors, and this will mature about the end of the week, 
when it will be seen whether a strike ora settlement will take 
place. The demand is for one halfpenny extra per hour. 

It is stated that the new Bute Bill is to be opposed by the 
Rhymney Railway Company in the Commons. A circular has 
been issued to this effect by Mr. Boyle, the chairman, who states 
that the Bill in its altered form, as passed by the Lords Com- 
mittee, is very unsatisfactory to the interests of the Rhymney 
Railway. This may be taken as a qualified objection, and may be 
explainable, 

elsh interests are being roused by the report that London has 
voted £7500 for the promotion of the Llangammarch watershed, 
Radnorshire ; total cost, 38 millions sterling. The new passenger 
— from Pontypridd to Cardiff vid Barry line was opened this 
week, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Durtne the past week business on the iron market bas been a 
little more lively. The leading branches of the heavy trades are 
very busy, and so is the engineering department ; railway material 
for home consumption continues in excellent request, and there 
have also been several orders of fair weight secured on foreign 
account, 

Silesian ironmasters are doing a pretty satisfactory sort of 
trade generally, the demand for raw and manufactured iron being 
regular, if not extensive, and there is altogether a considerable 
stiffaers reported in prices. Material changes, either one way or 
the other, have, however, not occurred since last week. 

A slight improvement in demand has been perceptible on the 
Austro-Hungarian iron market, local business in merchant iron and 
in the smaller articles of manufactured goods having been decidedly 
more lively than before. 

Prices have not altered, and are as follows:—White forge pig, 
45°50 to 47 fl; grey ditto, 48 to 51 fi.; Bessemer, 48 to 51 fi.; 
ingots, 76 to 80 fl.; bars, 117 to 122 fl., according to quality ; 
boiler plates, 180 H.; tank plates, 135 fl.; steel plates, 142 50 to 
165 fi ; girders, 111 to 125 fl.; galvanised sheets, 210 to 265 fl., all 
per ton. ‘Tin sheets are quoted 26 fl. per box. 

The present total value of the Austro-Hungarian mining and iron 
production, including the output in salt and petroleum, is reported 
to amount to 242°9 million florins, 


Production in Metals, 



































Austria. Hungary. Together. 
1885—Value in florins. 
Gold ee 34,970 2,349,984 2,384,954 
3 ae 3,214,198 1,853,989 4,568,187 
Quicksilver.. 940,044 14,123 954,167 
Copper.. .. .. .. 858,514 428,109 786,623 
Lead and litharge .. 1,685,511 289,630 1,975,141 
Other products... 1,836,525 674,807 2,511,332 
8,069,762 5,110,642 13,180,404 
1890—Value in florins. 
Gold .. ee 18,169 2,973,041 2,991,210 
~~ Paar 3,167,172 1,534,473 4,701,652 
Quicksilver .. 891,687 20,254 911,941 
Copper... .. .. 343,422 156,835 £00,257 
Lead and litharge 969,622 252,252 1,221,874 
Other products .. 4,736,301 1,410,896 6,147,697 
10,126,880 6,347,751 16,474,631 
1895—Value in florins. 
Gold ae 33,997 4,869,959 4,908,956 
Silver 2,294,043 1,231,583 3,525,626 
Quicksilver. . 797,218 330 799,548 
CONOEr.. 2c! 30 286,897 144,219 431,116 
Lead and litharge 883,244 323,174 1,206,418 
Other products .. 4,528,522 2,521,990 7,050,512 
8,828,021 9,098,255 17,922,176 
Output in Coal. 
1885—Value in florins. 
Brown coal.. -. 18,258,184 4,546,581 22,804,715 
Pit coal us . 22,669,019 4,539,635 27,208,654 
40,927,153 9,086,276 50,013,369 
1890—Value in florins. 
Brown coal . e- 27,689,115 6,835,016 84,474,131 
Pit coal . 80,401,078 5,208,532 86,604,610 
58,040,198 12,038,548 71,078,741 
1895— Value in florins. 
Brown coal.. -- 34,923,528 11,214,391 .. 46,187,919 
Pit coal . 84,104,407 5,986,599 40,091,006 
69,027,935 16,200 990 86,328,925 
Production of Iron. 
1885—Value in florins. 
Forge pig .. . 16,885,255 7,288,877 28,674,182 
Foundry pig 4,289,117 917,415 5,156,582 
20,624,872 8,206,292 £8,830,664 
1890—Value in florins. 
Forge pig .. . 28,295,178 10,273,845 .. 88,569,028 
Foundry pig 4,015,430 1,066,679 5,082,109 
27,310,608 11,340,524 38,651,182 
1895—Value in florins. 
Forge pig .. . 22,858,237 ., 24,802,897 84,660,634 
Foundry pig 4,918,470 1,647,824 6,560,794 
27,771,707 «18,449,721 41,221,428 


The value of these figures would be much improved if the 








The French iron market is strong, and prices show much stiff. 
ness, 
There has been a lively and, taking itall through 


taki h, satisfactory 
business transacted on the Belgian iron market during this weei 
and the last. The demand on foreign account has been much 


better than before, and this tends to increase the firm tone of the 
market, Oaly plates remain rather neglected, English competitors 
being the victors in nearly every instance, so that Belgian plate 
makers are doing but a poortrade. Quotations are still unalter, 
though an advance would be highly desirable, as the present 
quotations, especially those for export, leave very little profit. 

Except that the demand for house coal has naturally been 
showing a considerable falling cff recently, business on the Belgian 
coal market is exceptionally good, and quotations are, on the 
whole, favourable, being for small coal: 7 ‘50f. p.t.; special sorts, 
10f. p.t.; best small coal, 17 to 18f. p.t. 

The position of affairs on the Rhenish-Westphalian iron market 
has been improving generally, though in some branches makers 
find it somewhat difficult to secure fresh contracts ; but, asa rule, 
"pon are supplied with orders enough to keep their concerns 
ully occupied for some time tocome, The rolling mills are very 
oe | situated with regard to new contracts, and this is having a 
favourable influence on the activity of the blast-furnace works, of 
which a great number are very busy. Oa foreign account a com. 
paratively moderate trade is doing, and in prices rather an inclina. 
tion towards weakness is noticeable. The continued dulness in 
export is attributable, to a considerable extent at least, to the 
political situation in the East, and the ironmasters over here are 
naturally anxious to see the strife ended. Reports as to the 
demand in girders and structural iron are favourable; but the 
best trade is at present done in railway requirements and in steel 
articles generally. Rather more inquiry has also been stirring 
just recently for plates and sheets. 

There is a healthy business done on the Rhenish-Westphalian 
coal market, all sorts of engine fuel being in animated request, 
Daring the first two weeks in May of present year 1,696,030 t. 
coal have been shipped from the Rhenish-Westphalian district, 
against 1,485,680 t. for the corresponding period the year before. 

It has been stated that of the import in iron, metal articles and 

machines to Moldavia, about 50 per cent. fall to Germany, 20 per 
cent. to England, 15 per cent. to Austria-Hungary, 10 per cent, 
to Belgium, and about 5 per cent. to France, The prominent 
position of Germany may be accounted for by the large number of 
iron works, especially joint stock companies, which, essirg 
heavy business funds, find their account in small profit but large 
sales, In spite of a very good quality of iron, Austro-Hungarian 
makers are unable to compete with the German works, the less so 
because the latter have to pay lower charges of freight ; in 
most instances Austro-Hungarian goods cost twice as much as tho 
English or German products. Import in Austro-Hungarian 
enamelled articles, for which a lively request was formerly ex- 
perienced on account of their excellent quality, has been getting 
more dull from month to month, the cheap though inferior 
German make having gained the market. Agricultural machines 
have in 1897 been chiefly imported from England, though in this 
branch also Germany has been trying hard to gain ground. 
Value of annual import in iron bedsteads to Turkey is reported 
to amount to one million francs, Eogland alone has exported to 
Constantinople about 15,000 bedsteads annually, weighing 
600,000 kilos., and worth about 600,000 francs, Annual consump- 
tion for the different sorts is »s follows :—10,000 common bed- 
steads, worth on an average 25f. apiece ; 3000 bedsteads in iron 
and bronze, worth about 50f.; and 2000 bronze bedsteads, worth 
1007. each. 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, June 3rd. 


SUSPENSE over the tariff question will soon be terminatcd, and 
immediately after the disposition of this long-pending measure a 
scheme for currency reform will be presented to Congrets as a 
Government measure, and which will be pressed to earnest con- 
sideration. The purpose of the Administration is to out the 
pledges made during the campaign, and also to, if possible, ol 
manently establish a financial policy of the Government. The 
desire is to harmonise our theory and practice with the views held 
abroad, in order that all obstacles may be removed, and that epter- 
prise will feel free to re-enter the race. 

General trade is larger in volume than last week. Iron and steel 
makers report a small increase to cover current requirements, 
Until the railroads begin methocic improvements and contem- 
plated extensions, there can be no pronounced expansion. Prices 
have been below all previous record now for about two weeks, and 
rumours are rife of further contemplated freight reductions. The 
Amerizan markets have always been subject to violent fluctuations, 
for which warnings have not generally been given. 

There are fewer reasons for expecting a reaction now, but not- 
withstanding, many decline to take advantage of the exception- 
ally low prices for all furnace and mill products in view of the 
very remote possibilities of a further break. The statement, 
however, is true that there is an enormous amount of projected 
work, It is alsotrue that the prosecution of a considerable portion 
of this work would exercise a potent influence on the market. 
This is the feeling that isat the bottom of the market. The 
country has endured four years of hostile tariff, and a currency 
system which possesses elements of uncertainty. Weare in the 
way of removing both these causes, one within a few weeks, the 
other possibly within afew months, The country will not wait for 
the actual readjustment of currency affairs, but if it will show its 
ability and capacity to handle this question, there will be a 
response in business circles in anticipation of a satisfactory result. 
Prices in al] lines are phenomenally low. 








LONDON WATER Surp.y.—In a report which they have recently 
presented to the London County Council, the Water Committee 
state that they have received from the chemist to the Council the 
results of the analyses made during the six months ending at 
April 27th. The committee, after setting out one of the tables 
drawn up by the chemist, showing the average results of his six 
months’ examination, point to the remarkable disparity between 
the qualities of the water delivered by the companies, notwith- 
standing the fact that in five instances the companies all drew 
their supplies from the same source. For instance, the Southwark 
and Vauxhall Company allowed to pass twice as much suspended 
matter as did the other Thames Companies, and the samples con- 
taining objectionable matter were nearly three times as numerous 
in the case of the Southwark Company as in the case of the West 
Middlesex Company. Another noticeable feature was the number of 
occasions on which the microbes exceeded 100 per cubic centimetre, 
that being, in the opinion of experts, the maximum number ad- 
missible in drinking water. The Kent Company appeared to have 
offended in this respect on 14 days out of every 100, and the 
Southwark and Vauxhall Company on 58 out of every100, Another 
important point to which the chemist had drawn their attention 
was the discrepancy that occurred in the results of analyses given 
by the analysts to the water companies, the official analyst, and 
by the chemist himself. In comparing the results for the month 
of February, the chemist found the number of microbes per cubic 
centimetre in the case of filtered water to be as follows :—Thames 
Companies.—Dr. Frankland, 653; Messrs. Crookes and Dewar, 
22; Council’s laboratory, 328, East Londori.—Dr. Frankland, 93; 
Messrs, Crookes and Dewar, 40; Council’s laboratory, 194. New 
River.—Dr. Frankland, 194; Messrs, Crookes and Dewar, 20; 








at some of the works agreed to continue working. This was the 


officials would bring them down to date, 





Council’s laboratory, 153, 

















> 


* @ 


c=©@ | 








Jone 11, 1897. 








THE ENGINEER 


657 








———— 


THE PATENT JOURNAL. 


trom “' The Illustrated Official Journal of 
Con tnaed Patents.” 


Application for Letters Patent. 


«,* When inventions have been ‘‘ communicated" the 
“name and address of the communicating party are 
printed in italics. 


26th Moy, 1897. 


12,863. LasTrxe Macuines, A. G. Brookes —(The /nter- 
national Goodyear Shoe Machinery Company, United 
agg , ee FLusHING ARRANGEMENT, 8, A. 
Pearson, Macclesfield. 
12,865. CANDLES, H. J. Cook, Crabb’s Cross, near 
Redditch. 
12,866. Securine Tires to Rims, W. Lawson, Man- 
nester. 
12,867, Nippves for Spokes, W. Lawson and T. Pres- 
cott, Cheshire. 
12,868. METALLIC TRAVELLING Box, T. A. Cooke, Bir- 
mingham. 
12,869, Parr of Braces, H. C. Simpson, Shrewsbury. 
12,870. Cycre A1TacHmENTs, C, Alvey and 
Grainger, London. 
12,871. Hanainc Winpow Sasues, J. Edmundson, 
Church, Lancs 
12,872. CARRYING ROLLs of TorLet Paper, E. H. Smith, 
London. 
12,873. yo of Musica. Instauments, G. M. y 
Cardevar, 
19,874. FAacE ic. K. H. Gilmore, Canada. 
12,875. SUBMARINE CABLE-LAYING Appliances, C. 8. 
Snell, Saltas’ 
12,876. CLOCKS, 8. Wolfenden, London. 
12,877. Varyina the SPEED of Gas Exnausters, M. 
Dunn and W. J. Mott, London. 
12,878. Cycies, P. Winn, Birmingham. 
12,879. Lockine Device, G. Barker.—(A. Hasenkamp, 
Germany.) 
12,880. INSERTING METALLIC FasTentnas, L. H. Goddu, 
London. 
12,881. NarLinc Macuines, W. Goddu, London. 
12,882. INSERTING METALLIC Fasteninos, G. Goddu, 
London. 
12,883. Nartinc Macutnes, L. H. Goddu, London. 
12 884. CLEANING TaBLE Forks and Spoons, H. Dade, 
Leytonstone. 
12,885. Sree: and Iron Turn<s, M. Ratcliff, London. 
12,886. PortaBLE Horper for Coats, A. Smith, 
London. 
12,887. Drinkine Vessets, C. Thompson, London. 
12,888. Drituino Macuines, G. J. W. and A. F. Naylor, 
London. 
12,889. Borron-HoLe Tupes for FLrowers, G. Scott, 
London. 
12,890. Fotpino Curtains, J. Heselwood, london. 
12,891. Fincers for Music Howpers, T. B. Jones, 
London. 
12,892. VanIABLE THRow Cranks, A. G. Mumford and 
A. Anthony, London. 
12,898. Narts, R. C. Waterman, London. 
12,894. Automatic Waterina Apparatus, J. Kirk- 
wood, London. 
12,895. RerriceRators, J. C. Russe’l and G. E. Ander- 
son, London, 
12,896. Boxes for Servino Icg3, J. C. Russell and G. 
E. Andersen, London. 
12,897. Hooxs, E. H. Robertson, London. 
12,898. CurTan-suprortinc Rinos, E. 8. Browett, 
London. 
12,899. Tips, G. Burley, London. 
12,900. Cunorgys for Gas BURNERS, G. E. Manning, 
Landon. 
12,901. Biever, R. D. Cassels, Glasgow. 
12,902. SERIES-PARALLEL CoNTROLLERS, P. V. McMahon, 
London, 
12,9038. Winpow-sasH Fasteners, H. Tidswell, 





12,904. Steeve and Vest Lininas, T. Hi'l, London. 

12,905. Winpow-sasH Fasteners, J. J. Powell, 
London. 

12,906. Dryrno Apparatus, A. J. Boult.—(A. Pavling 
and H. Haynischfsger, United States.) 

12,907. Mgasurinc Corves of Lenses, D. Gendrot, 
London. 

12,908. ApmrnisterIna Vapour Barus, P. J. Holm, 
London. 

12,909. VeaiciE-sprinos, 8. M. Moore and D. L. Larsh, 
London. 

12,910. Supports, L. Duque and F. McC. Cosgrove, 
London. 

12,911, Kingroscoprs, C. M Campbel!, London. 

12,912. Spoons, J. G. Hitchfield, London. 

12,918. CigareTre Macuwnes, R. Legg. London. 

12,914. WaTer-HEaTERS, J, C. Beckfield, London. 

12,915. Horszsnogs, K. J. Gaitzsch, London. 

12,916. Sasn Fastener, B. Thomas and H. Rees, 
London. 

12,917. Sasu Fasteners, G. R. Seale, London. 

12,918. Wispow Fastener, G. H. Hopkins, London, 

12,919. Sasu Fasteners, G. H. Hopkins, London. 

12 920. Pipe Jornts, R. Ewing, London. 

12,921. Viewixe Srergoscoric Picturegs, T. C. Porter, 
London. 

12,922. Sensitive P.Late Tontno, &c., T. C. Porter, 
London. 

12,928. Burners, J. Schtilke, London. 

12,924 CycLe Motor, W. P. Thompson.—(B. Loutzky, 
Germany.) 

12,925. Castors, W. P. Thompson.—(A4. C. D. Seifert, 
Germany.) 

12,926. Name or Numper Inpex, 8. Zeyland, London. 

12,927. TypewriTIna Macuines, O. F. Mayer, Liver- 


pool. 

12,928. Propuctnc CoLour-Errects, A. Lohmann, 
London. 

12,929. Frostina Giosgs, T. Conn, London. 

12,980. ArTiFiciaL Fugit, Le Comte A. J. De Montby, 
London. 

12,981. Borer, A. F. Yarrow, London. 

12,932. Traps, T. M. Hovell, London. 

12,938. Swircn, O. Imray.—({R. Kissling and Sohn, 
Hungary ) 

— Stream Generators, Sir C. 8. Forbes, Bart., 


don. 
12,935. Securine E.ectricat Conpucror, H. T. Marks, 


ndon, . 

12,936. Furnaces, A. V. Newton.—(A. H. Cowles, United 
States, 

= StarRcHED Butron-Houes, G. J. Gissing, 

ndon. 

12,938. “‘Saurrtinc” Prayina Carps, T. Criswick, 
Bridgend, Glamorgan. 

12,9389. Patrerninc AtracHMeEnts, L. N. D. Williams, 
London. 

12,940. DygInc VecEeTABLE Fipre with Inpico, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

12,941. Wueets, H. H. Pattee, London. 

12, = Motive. PowER ENGINES, C. M. Johnson, 


London. 

12, ae SuHarpeninac Toots, E. J. Passingham, 
ndon. 

12,944. Tramways, H. Bersier, London. 

12,945. Arc Lamp, F. Fresquet and J. W. Keys, 

London. 4 

12,946, Locks, R. K. Grego mdon. 

12/947. NON-REFILLABLE pn E. B. Melchor, 

London, 
— Harrows, A. W. Hagstrom and G. Anderson, 


ndon. 
12,949. Devices for Fastenrina Corsets, W. Muther, 


ndon. 

12,950. Car Fenper, 8. C. Bole and J. G. Beale, 
ndon, 

12,951, ATTACHMENT of Boa 

12; 952. Actp, E. G. Scott, Lon 

12,9 stata Ficugen Fagnics, G, Kinsbourg, 
ndon, 


* H. Archer, London. 





12,954. Cooina CyLinpers of Enorngs, F. R. Simms, 
London. 
12,955. Cyosinc Mannoies in Tanks, A. Hewens, 


mdon 
12,956. Bricks, E. Thomas and A, C. W. Hobman, 
mdon. 
12,957. ELxcrric Currents, A. Miller and H. Tudor, 
London. 
12.958. Ustna Hop Waste, H. Krausz and L, Vass, 
d 


naon, 
12,959. Gearina for Drivina Cycies, J. Gallacher, 
London. 
12,9€0. Typz, W. H. Lock.—(The Thorne Type-setting 
Machine Company, United States.) 
12 961. CycLe Gear, R. Roderick and W. A. W. George, 
London. 
12,962. Avrixine Lapigs’ VeiLs, J. W. Royle, London. 
12,963. MAKING ALKOXYLATED PHENOLS, L. Lederer, 


12,964. Hyproxy.aTep Erners of PueEnot, L. Lederer, 


ndon. 

12,965. Apparatus for Fitiine Borries, D. Wickham, 
London. 

12,966. MeTat-penpInc Macuings, C. A. Pertsch, 
London. 

12,967. Stream Enorne Inpicators, P. E. Apgar, 
London. 

12,968. Srzam Generators, D. 8. Worden, London. 

12,969. Recepracies for Sattinc Horses, J. H. Hop- 
kins, London 

12,970. TrREs, "i. H. Lake.—(M. L. Deering, United 
States. ) 

12,971. Cycte Propziiinc Mecuanitm, J. P. O'Neil, 


mdon. 
12,072. Draw Gear, H. H. Lake.—(C. M. Gould, United 
tates.) 
12,978. Musica, Instruments, H. H. Lake.—(J. 
Morgan, United States.) 
12,974. TeteGRaPHine, H. H. Lake.—{C. G. Burke, 
United States.) 
12,975. Makino Ners, H. H. Lake.—(C. Nuraberger and 
Co , United States.) 
12,976. Boots, H. H. Lake.-(Campbell Machine Co., 
United States.) 
27th May, 1897. 


12,877. Omnrpus WHEELS, J. A. Coates, London. 

12, 978. Sranp, W. Saxton, Keighley. 

12,979. Preparine Arr for INHALATION, M. Schreider, 
Baden, Germany. 

12,980. Evecrricat Inpuction Cort, H. C. L. Holden, 
Woolwich. 

12,981. Boar Proreciers, W. R. Baker, Wallington, 
Surrey. 

12,982. Siuico  Fivoripe of Ammonium, W. Mills, 


maon. 

12,988. CHarn CLEANER, T. Routledge, Harpurhey, 
Manchester. 

12,984. Purirication of Sewace, F. P. Candy, Bowdon, 
Cheshire. 

12,985. Meratiic Huss, G. H. Middleton and G. Mac- 
beth, Birmingham. 

12,986. Bicycixs, J. H. Gibson, Liverpool. 

12,987. Manuracture of Lace Fasrics, J. Morton, 
Glasgow. 

12,988. Water WueEeE xs, G. Cowan, Glasgow. 

12,989. Pneumatic Tires, D. Donald, Dundee 

12,990. Bortna Macutines, C. W. B. Crossley, Scot- 
land. 

12,991. VeLocipepgs, L. Guelzow, London. 

12,992. Cycte Frames, T. W. Robertson, Belfast. 

12,993. Pipes, J. Burwell, Live 

12,994. Cycies, C. J. Harvey, Kidderminster. 

12,995. Inrant IncusBators, 8. Schenkein.—(P. Alt- 
mann, Germany.) 

12,996. VeLocipspes for Aquatic Uses, J. Johnston, 
Edinburgh. 

12,997. Screw-stup Toots, F. Higson, Manchester. 

12,998. Apparatus for RatLway SIGNALLING, A. G. 
Evans, London. 

12,999. Tastes, W. Percival, London. 

13,000. Cement, A. W. Crowther, Huddersfield. 

13,001. Stream GENERATOR Furnaces, E. Brook, 
Huddersfield. 

13,002. Boor and Sxor Soxzs, D. B. Shepp, London. 

18,003. Motor Cars, F. Henriod-Schweizere, London. 

13,004. SigNaALLING Apparatus, J. Steven and T. Burt, 
Glasgow. 

12,005. Manotinc Macuines, D. Smith, Keighley. 

13,006. Curr ApvusterRs, 8. Vaughan, Birmingham. 

13,007. Fencine, E. Griffiths, London. 

13.008. Construction of Rupper Tuses, C. W. 
Richardson, Wakefield. 

13,009. Scarr Rerarver, H. and F. Leigh, Man- 
chester. 

13,010. Tareap Currina Macuines, H. A. Fergusson, 
London. 

13,011. Curr Lirt, H. Ward, Manchester. 

13,012. Harness Cottars, M. C. Freeman, Becking- 
ton, near Bath. 

13 ont TRANSPARENT ORNAMENTS Of Dress, W. Henry, 
Kent. 

18,014. VeLocirepEs, W. Corner, Manchester. 

13,015. Pennoupers, T. A. Perkins, London. 

13,016. Woop Workine Macuines, J. H. Ollier and W. 
Brown. Manchester. 

13,017. Woop Worxine Macuines, J. H. Ollier and W. 
Brown, Manchester. 

13,018. Rovine Macuings, W. H. Rhodes, Manchester. 

13,019. Jomntine Sockets, F, I. Gibts and W. Wright, 
Birmingham. 

13,020. Sarety Bicycies. F. I. Gibbs and W. Wright, 
Birmingham. 

13,021. MecHanicaL MusicaL INstRumENTs, A. Max- 
field, London. 

13,022. Cycizs, 8. Withers, Birmingham. 

13,028. Cyvote Brarinas, A. Whitehouse, Birming- 


ham 
ss Fireproor Sares, H. R. Antcliff, Birming- 


am. 

13,025. Sargs, H. R. Antcliff, Birmingham. 

13,026. Fireproor Certincs, W. Chrometzka, Man- 
chester. 

13,027. Securnrnc Device for Hats, J. Redpath, and 
C. M. Kerr, Stockton-on-Tees. 

13,028. Lire Insurance, T. F. Myers, Bradford. 

18, —_ Buckets and Pars, J. Gollop and J. Baker, 


London 
13,030. Gear Casgs, W. M. Conway, Dublin. 
13,031. Tires, E. Kingscote, London. 
13,032, EveLeTinc Macuings, F. Shellard, Bristol. 
13,083. Lattice Pras, F, L. Jones, Halifax. 
18,084, LatHes for Tornwina Srups, H. W. Tonks, 
Birming ham. 


13,035. Senvavoa'’s Levet, C. L. Hett, Birmingham. 

13,0386. HavuLine Enoines, P. Howard, Newport, Mon. 

13,087. CLEANING Brown Boots, C, H. Jones, Lower 
Heaton, Hereford. 

18, ys ony Ducts for Printixc Macuings, F. C. Taylor, 


18, 089. ‘Taommwe of Cyctr Riprne, A. 8. Cartwright, 
Birmingham. 

18,040. FLvsuiNa CisterN, H. and C, Gammon, Rye, 
Sussex. 

13,041. Cyixs, J. Adair, London. 

18,042. CrrcuLaR Mirrermsa Macuing, F. G. Dann, 
London. 

13,043. par org Posts and Sprtroons, H. G. Norrington, 


pa. 

13,044. Osona Lames, J. R. Grant, Littleborough. 

13,045. Sree, Tuse STRAIGHTENING, T. Sanders and 
D. B. Sharp, Birmingham. 

18, . BorrLe Stopper, A. Porter and W. Murdoch, 


18,047. i for Trains, J. H. Hunter, Dublin. 
19, 048. PuotocrapHic PLATE Boxsgs, A. E. B. Cayzar, 


Glasgow. 
18,049. Arc Lamps, B. M. Drake and J. M. Gorham, 

ndon. 
18,050. Triccrrs, J. West and H. J. W. Raphael, 

London. 


ae. BICYCLE PROPELLING Gear, W. J. R. Watson, 
mdon. 
13,052. Bani Hyxge, C, Henshaw, Manchester, 





18,058. Bicycte Sappie, L. H. A. Perry - Keene 
‘London. 


‘8 054. Supptyinc Pore Warer to Borters, W. J. 
Tranter and O. Howl, Birmingham. 

18,055. PREPARING Fruit in Tasiets, W. Simpson, 
Manchester. 

13,056. AnimaTzD PxHotocrarny, C. W. Baxter, C. 
Wray, and J. Oulton, Bradford. 

18,057. teste Macuines, 8. Crabtree and I. 

azey, 
13, ~ CYcLe Loens, T. and H. E. Warsop, Notting- 


13, eee. Paps for Priventine Norsz, J. Deas, Man- 
ches 

13,0€0 Aegan Wispow Fastener, T. Rowland, 
Pontypridd 

13,061. Kea TesTER, G. Cowan, Glasgow. 

13, 062. Prorectina Tires, J. Hawe, Kilmoganny, Co. 
Kilkenny. 

13,063. Inspector's Visir RecorpErR, J. Caldwell, 
Johnstone, N.B. 

13,064. DETONATING Compounns, 8. Rolfe, Teddington, 
Middlesex. 

13,065. IsoLaTine and Frreproor MATERIAL, 8, Jab!éa- 
ski, Berlin. 

13,066. Socks, A. P. Wright, London. 

13,067. PLant DRAINAGE Appliance, A. H. Holden, 
London. 

13,068. Fue., G. Hassall, London. 

13,069. Biackino, H. Peck, London. 

18,070. Rina Sprnninc Macuiyes, T. Guest, Man- 
chester. 

18,071. Potisninc Tureap, A. Griffiths and T. Guest, 
Manchester. 

13,072. Fasteners for Cuppoarp Doors, D. Jackson, 
London. 

13,078. Spapes, W. Torr, T. Casson, and W. H. Turner, 
Sheffield. 

13,074. Bearrnos, W. H. Peach, T. Bourbage, and A. L. 
Kendrick, we § > 

13,075. Bossrns, A . B. Morse, London. 

13, ‘076. CISTERN, W. Owen and J. Hughes, Burslem, 


Staffs. 
by Horstixc Gear, R. Sell and R. Maguire, 


Ow. 

13,078. Disewcacinc Animas from Vznicies, R. 
WwW , Berlin. 

13,079. DeracuaBLe Cycre Case, T. R. Freeman, 
Slough, Bucks. 

13,080. ArTracHinc LeatHer Srraps, C. Millard, 
Bristol. 


13,081. GENERATING ACETYLENE Gas, F. Dresser, 
Liverpool. 

13,082. GenweraTiInc AczTYLENE Gas, F. Dresser, 
Liverpool 

18,083. Steam ENGINE Governors, J. E. Waygood, 
Live erpoo! 

13,084 Wasner, J. H. Jackson and D. R. Jones, 
Cardiff. 


13,085. Lionter, F. A. Tilley, London. 
13,086. CisTeRN, J. Marsh, London. 
13,087. Hugs, &c., G. Tillotson and A. J. Murphy, 


London. 
13,088. CoLour Discnarar, H. Ztiblin and A. Zingg, 

mdon. 
—, Apsustine Wires, J. H. and L. F. Papps, 


mdaon, 

18,090. Courtine, J. W. Irvin, London. 

13.091. Hosz Houper, C. Nelson, London. 

18,092. Morors, R. O. Allsop, London. 

13,093. WHEELS, G. Dixon, E. Field, and F. 8. Morris, 
London. 

13,094. Sirrer, E. A. Attwood, London. 

18,095. Hotpisc Sponce in Gas-LicHTers, H. Bor- 
chardt, London. 

18,096. Truss, W. B. Starbuck, London. 

13,097. Brake, J. Hoare, London. 

13,098. Trres, R. F. Jacobs, London. 

13,099. Sitverep Reriecrors, E. Edwards. — (i. 
Miinzl, Austria.) 

13,100. Barrertes, C. N. Gauzentés, London. 

13,101. Stanp, W. B. Robertson, Glasgow. 

13,102. Tint Covers, W. B. Robertson, Glasgow. 

13,103. Catcrum Careipg, F. H. Smith, Glasgow. 

13,104. Manuracture of ‘Dyestorrs, O. Imray.—{ The 
Farbwerke vormals Meister, Lucius, and Briining, Ger- 
many.) 

13,105. Brake, W. B. Marling, London. 

18,106. Box, C. F. G. R. Schwerdt, London. 

13,107. Lamps, 8S. Bergmann, London. 

13,108. Fans, A. Gans and H. Weiss, London. 

13,109. Vacuum Tuszs, H. C. Gover and W. C. Cooke, 
London. 

“pam for Scorrna Carp, C. W. Hobbs, 


ag, maa Bars, M. B. Ryan and P. O. Dwyer, 
ndon. 

13,112. Lamps, P. Steins, London. 

13,118. Burners, J. Spiel, London. 

13,114. CLEaninG Knives, O. Stein, London. 

13,115. MgcnanicaL Musica. Instrument, F..Gronau, 


mn. 
13, pos zene for Ruevmatism, &c., H. Kienast, 


3,117, "Tiecees for ALTERNATING CuRRENTS, G. F. 
Sp ackar kard, London. 

18,118. VEHICLES, 8. Pattisson, W. C. Windover, and 
W. C. Evans, London. 

13,119. Groves, F. Sida, London. 

13. pw SEWING-MACHINE Apparatus, J. H. Lawson, 

mdon. 

13,121. Kins, P. G. Toepper, London. 

13,122. Trres, V. B. D. Cooper, London. 

13,128. Easrnc the Warp THreaps in Looms for 
Wravine, F. W. Golby.—(Singeisen and Horn, Ger- 


many.) 
18,124. Propucine ANIMATED ViEws, W. 8. Simpson, 


don. 

— Srorace Apparatus, A. Rothenbach, Liver- 
poo 

18,126. CyLunpeR, C. Sondermann, Liverpool. 

13, 127. Cranks, J. B. Marshall, Manchester. 

18,128, TyPEWRITING MACHINES, H. Burg, Liverpool. 

13,129. Furnaces, W. O. A. Lowe, Liverpool. 

18,130. LUBRICATORS, L. Horr, Liverpool. 

18,131. Irnonrnc Macurnes, I. Braithwaite and E. 
O’Brien, Manchester. 

13.182. Drivine Dev: Ice for Cycies, H. Kastrup, 
ag, om 

13,183. Ks, J. W. Robinson, Liv 1. 

13,134. Foot-BoOARD ATTACHMENTS, J. W. and W. G. Page, 
London. 

18,135. ANTI-INCRUSTATION Devices, E. L. Oppermann, 

ndon. 

13,186. Cass, R. A. Green, London. 

13,137, Exornes, A. Bourbaine, London. 

13,188. SHapes, H. E. Newton.—(The Farbenfabriken 
vormals Friedrich Bayer and Co., Germany.) 

13,189. Printine Macuinery, H. E. Newton.—(R. Hoe, 
United States ) 

18,140. JacquarD Mrcuanism, A. R. Patten, London. 

18,141. gc a of SEPARATED Mixx, H. Higgins, 


Lon 
13,142. Tamarnanr of SzpaRaTep MILK, H. Higgins, 
London. 
a TREATMENT Of SEPARATED MILK, H. Higgins, 
ndon. 
18,144. Cycte Seats and their Frames, W. Fletcher, 
don. 
13,145. Jars, F. K. Judd, London. 
13,146. Racquets, G. F. Rodfern.—(J. McDonnell, 
Ceylon. 
18,147. Hanarne Lamps, 8. Falk and A. Zempliner, 
London, 
9 ay ConpEnserS of Vacuum Pans, G. Fletcher, 
13,149. Inpicatinc Names, R. Bryan-Haymes and W. 
Widdowson, London a 
13,150. Hotper for UmsBretias, R. Irvine, jun., 
London. 
1 pod Automatic Locks for Bicycies, O. Zink, 
; on. 


18,152. AUTOMATICALLY Suppiyine Arr, J. Martin, 
London, : 








' 13,153. Merat Esp for Beenive Frames, 8. W. Abbott 
Lond 


mdon. 

18,154. OPERATING TELEPHONE Bexis, H. W. Libbey,’ 
London. 

13,155. Lire Lives, W. P. Shaw and J. Shearman, 
Lond 


mdon. 

13,156. Brake Apparatus for Cycues, J. 8. Campbell, 
London. 

18,157. ApvEeRTIsINc AnnouncEMENTS, J. F. O'Brien, 


London. 
18,158. Wine Borrtes, F. Williamson and A. Wilson, 
ndon. 
13,159. Cvcte Crank and Pepat Mecuavism, I. Rees, 
ndon. 
18,160. Pipe Jcrxts, W. H. Hardy and J. T. Mason, 
London. 
13,161. INTERNAL Combustion Eno:nes, C. E. Calloch, 


mdon. 

13,162. Borries, F. H. Perry, London. 

18,168. ABsorBING NOISE, 38. Simpson, x 

18,164. Dynamo Exvecrric ARMATURES, R. 
Crompton, London. 

18,165. AuTomaTic Fire-arMs, J. B., B., and V. Clair, 


mdon. 

13,166. Fotpinc Luccacre CarRrRigrs, R. Hoffmann, 
London. 

13,167. Protective Traimmixe for Garments, R. Ertcl, 
London. 
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13,168. Borrie, G. H. Ellis, London. 

13,169. BicycLe Wueexs, H. Ellis, Dewsbury, Yorks. 

13,170. or ee Guarps for CycLe Wuexis, C. Kingdom, 
oem 

13,171. Nor, C. “Leigh, W. T. Sandford, and A. Barsht, 
Lon: on. 

13,172. Grips, T. Fletcher, W. Russell, and Fletcher, 

ussell, and Co., Manchester. 
13,173. Fumicatinc Apparatus, G. 8. Spurrier, Man- 


ester. 

13,174. Baas, J. R. Sinfield, Scarborough. 

13,175. Sappues, A. M. Lermit, Birmingham. 

13,176. Cuimney Port, A. Smillie, South Shields. 

13,177. Paiwe Mover VaLve Gear, J. Appleton, Man- 
chester. 

13,178. Stops, W. O. Chisholm, Glasgow. 

13,179. Sprkzs, A. E. N. and 8. N. Yeadon, Leeds, 

13,180. Carmney Pors, J. Furniss and G. Whittaker, 


urnley. 
18,18). meade of Carpets, F. B. Fawcett, 
dderminster. 

13,182. Kwittinc Macuines, J. H. Woodward and F. 
Shaw, Nottingham. 

13,183. Conrrivances for Taprinec Casxs, T. Hutt, 
Leicester. 

13,184. Barriers, C. H. Taylor, Bristol. 

13,185. Currs, A. E. Harvey, Bristol. 

13,186. Botrtz Stopper Rvupser Rinos, T. Bowskill, 
Liverpool. 

13,187. SasH Fasteners, J. Law and J. A. Crane, Bir- 
min . 

13,188. Continuous Frames for Cycixs, J. James, 
Coven 

13,189. Szrrinc and F.iurrina Macurne, W. Sanders, 
Northampton. 

13,190. ManuracturE of Tugxs, P. Robinson, Bir- 
mingham. 

18,191. IncanpEscenT Gas Licutine, F, G. Bartlett, 
Bristol. 

13,192. Cicars, E. Tillotson, Keighley. 

13,193. TyPEWRITING MAacuines, © C. M. Hodgson, Man- 
chester. 

13,194. VentiLatinc, J. Langfield and G. H. Ken- 
worthy, Manchester. 

13,195. Drums, C. Walmsley and C. Walmsley and Co., 
Ltd., Manchester. 

13,196. Gearine, J. Gardner, Manchester. 

13,197. Enaines, W. Bowdenand R J. Urquhart, Man- 
chester. 

13,193. Fasteninc Winpows, W. Fairweather.—(J 
Sekerka, Austria.) 

13,199. Furniture, F. M. Walker, Glasgow. 

13,200. Packinc Runes, J. Oldham, Wilmslow, 
Cheshire. 

13,201. Carpets, Henderson and Co., Ltd., and R. 
Britton, London. 

13,202. Pisto., G. W. Herbert, Birmingham. 

13,208. Weavine Looms, J. and W. Walton, Halifax. 

13,204. BaLaxcz QuapRanT, A Maw, Hornsea, Yorks. 

13,205. Hat Paps, E. P. Bidwell, London 

13,206. Bars, E. A. Hulme, Warburton, near Warring- 


18,207. Bett Grip, A. E. Stead, London. 
13,208. Pweumatic Tires, N. R. Byers, Stockton-on- 


Tees. 

13,209. Stream Enorves, H. B. and J. 8S. Watson, New- 
castle on-Tyne. 

13,210. HypravLic Brake, A. Hemsley and D. Roberts, 
Nottingham. 

18,211. amen Martcues, J. F. Hadland, Hands- 
worth. 

13,212. Switcu Covers, T. Taylor, Birmingham. 

13,213. Tog for Execrric Fusgs, T. Taylor, Birming- 
ham. 

13,214. Prepartnc ALpDEHYDsEs from ALconozs, J. B. 
Cohen, Leeds 

13,215. Ustne Inpico Wuite for Priytina, J. Gross- 
mann, Manchester. 

‘3,216. Lypico Vat, J. Grossmann, Manchester. 

13,217. Drivine Carns for VeLocipepes, E. A. Allen, 
Birmingham. 

13,218. —"epemeeee Macuiys, C. H. Lawrence, Man- 
cheste 

13,219. emmesan, W. T. Ker and L. C. Strar ga, 
Waterford. 

13,220. WasHinc-orF Macuise for Ties, A. J. 8. 
Boote, Burslem. 

13,221. Erecrricat Cut-ovts, C. M. Dorman and R. A. 
Smith, Salford. 

18,222. Scorine Poot, T, Scally, Dublin. 

13,223. PREVENTING Suips Ro.iine, W. E. A. Jennir ga, 
London. 

Ve &c, A. King and C. F. Richardson, 

mdon. 

13,225. Sarety Pus, F. L. Rovedino, London. 

18,226. Decoratinc Woops, H. Beyer and F. Recke, 
London. 

13,227. Puzzixs, C. Brackenbury, E. Davies, and E. F. 

ulham, London. 

13,228. Cyciists’ Too, F. Hicks, London. 

18,229. Cycie Brake, W. Cree, London. 

18,230. a Tips of Bitctarp Curs, H. L. Davis, 


13,281. oon, R. W. Stewart, London. 

13,232. BicycLe Sapp.gs, W. 8. Smith, London. 
13,233. Sprrroons, L. Charpiat, London. 

18,234. Macuine for Spactnc Typs, J. T. Boyes, 


mdon. 

18,285. BALL - MAKING Macaines, W. H. Ccx, Man- 
chester. 

13, oo og ae ta E.ecrric Lamp, J. I. Bolton, 


18, eer Came for Conveyine VeLocirEpEs, Lady M. M. 
y, London. 

19 988. Saw-FiLine Macutnz, A. P. Moses, London. 

13,289. CycLe Tires, W. P. Thompson.—(H. Leos, Ger- 


many 
13,240. Cyciz Crank Mecuanisy, G. L. van Docrnum, 


mdon. 

18,241. Srripprnc Friars of Carpinc Enarnss, J. 
Wi 8, Manchester. 

18,242 TREATING Woop, L. A. Bretonneau ard A. L, 
C. Nodon, London. 

13,248. Cycie Locks, F, J. Ashby, Liverpcol. 

18, 244. ENGINE — ae P. E. Singer, London. 

18, 245. Matcn Vase, 8. Warwick and H. H. Share, 


London. 
18,246. Support for CyciE Sappixs, W. B. Wilberforce, 


mdon. 
13,247. WeicHinc Macuineg, J. Y. Johnson.— (‘‘ The 
Joint Stock Company,” Eisenwerk [vormals Nagel and 
ant Actien-Geselischaft), Germany.) 
3,248. ELEvaTOR Locking MEcHANISM, J. S. Mucklé, 


"ee don, 
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18,249. Fastentne Cravats, H. J. Bakewell, London. 

18,250. Cyrcxes, 8. 8. Allin, London. 

18,251. Measurine Liquip, F. Koennemann, London. 

oo TRANSMISSION Of PoweR GeaRING, E. Rollason, 

ndon. 

18,258. PropeLuinc Apparatus, G. Wilson, London. 

138,254. Steam Generators, V. E. Lea, London. 

18,255. Currine Toots, W. Cree, London. 

18,256. Treatina Cetiutosg, L. Johnstone and D. 
Scott, London. 

18,257. Freep Mercuantsm of Arc Lamps, C. Oliver, 
London. 

18,258. Cycie Bearines, W. G. Davies, London. 

13,259. Hanp-straP for use in TRamcars, G. W. Clark, 
London. 

13,260. Portaste Seats, G. J. McDonald, J. G. 
Brooker, E. B. Sheffield, H. E. Bradley, and E. 
McDonald, London. 

13,261. Crcies, J. Orme, London. 

18,262. Bicycies, H. J. Day, London. 

18,263. SasH Fastener, T. Marshall, London, 

18,264. Cigar Hoipers, F. Dowey, London. 

oe Sasu Fasteners, D. L. M. Evans and J. Jones, 

mdon. 

18,266. Exastic Tires, R. D. Sanders, London. 

18,267. Typr-castInec Macuing, A. J. Boult.—(The 
Lanston Monotype-Machine Company, United States.) 

13,268. Exectric Mountain Raitways, E. Andre, 
London. 

13,269. Crcre Lamps, J. W. R. Hincks, London. 

13,270, Cycie Brakes, H. van Koolwyk, London. 

18,271. Crcte Components, J. W. Holland and A. 
Anthony, London. 

13,272. Massacre Apparatus, K. V. Hillberg, London. 

13,273. Umpretta Frames, E. Rosenberg and E. G. 
Reidel, London. 

18,274. Yarns, E. Neuweiler, London. 

13,275. VapouR Burner for Stoves, J. V. Svenson, 


mdon. 
— Exastic Trres for Vexuicies, E. W. Smith, 


mdon. 

13,277..One-waEEL VeHtIcLes, L. Brennan, London. 

18,278. Comrivation Locks, R. A. Escott.—(J. Weeks, 
Victoria.) 

13,279. Sceportine Bicyciss, G. L. Hille, London. 

13,280. Propuctinc ALKALI PaospHates, H. Imray.— 
(The Firm of L. Biichner, Germany ) 

13,281. BKorter Tuse Stopper, J. Thomas, London. 

13,282. Evecrric Ionrrer for Gas Burners, L. V. 
Lewitzki, London. 

13,288. Street Gas Lamps, T. Rowan, London. 

18,284. Magkone-out MareRiat for MAKING GARMENTS, 
G. Allenby, London. 

13,285. Proucus, C. Kohlert, London. 

13,286. Resttrent Tires for Wueets, G. A. Zobel, 
London. 

18,287. Surecp for Treap of Wueet Tires, M. J. 
Letcher, London. . 

18,288. EscaPeMENTs for CLocks, P. Perret, London. 

13,289. Wax-THREAD SeEwinc Macurygs, M. H. Pearson 
and Pearson and Bennion, Ltd., Leicester. 

13,290. Daivinc Gear of Bicycies, T. B. Sharp, Bir- 
mingham. 

13,291. STAND-SURE Joy-cycLk, J. Jervis, Blyth Bridge, 
near Stoke-on-Trent. 


29th May, 1897. 


18,292. Brakes for VeLocipepes, G. W. Keep and W. 
R. Pennell, London. 

13,298. Hypravtic Pipg Enps, 8. Kliih, Longport. 

13,294. Weavine SHUTTLE GuaRD, J. Ingham and H. 
Simcock, Heywood. 

12,295. Printinc Macatinery, H. Gee, Denbigh. 

13,296. DetacHaBLe StTeERING Lock, J. B. Wayte, 
Dablin. 

18,297. DeracnaBLe Gioge Suspenpine Rop, F. E. 
Bateman, Birmingham. 

13,298. Bicycies, D. A. Martin, Birmingham 

13,299. Cvcte Sunsuape, W. B. Ramsey and J. M. 
Dennis, Great Grimsby. 

13,390. Toots for Maxine Trivets, 8. Bott, C. Turner, 
and D. Holmes, Birmirgham 

13,801. DiscHarcinc Coat from Barcgs, E. Hall- 
Brown, Glasgow. 

13,302. Extracrine Gotp, C. P. Shrewsbury and H. 
R. Gregory, London. 

13,303. Fire ExtinecuisHer, D. E. Coe, Bradford. 

13,304. Cuttina Macurngs, J. T. Moore, Langley, near 
Macclesfield. 

18,305. TENSION-REGULATING MecHanisM, B. M. Knox, 
Glasgow. 

18,306. Brusurne and Roxiiimsc Fasaics, P. R. J. 
Willis (F. A. H. Dewald and E. Crispell, United 
States ) 

18,307. Harr-pins, A. J. Heys, Manchester. 

13,308. Manuracture of Steet, J. Parry and G. H. 
Liewe lyn, Newport, Mon. 

18,309. Srzerrnc Motor Cars, M. H. Smith, London. 

13,310. ARTIFICIAL LEATHER CompounDs, J. B. Scam- 
mell, London. 

18,311. Sussrance for Burtpinc Purposgs, L. Tornezy, 
Brussels. 

13,312. Mattinc Apparatus, P. F. Van der Gucht and 
A. Kreps, Brussels 

18,813. Rotary Exp.osive Ort Enorng, R. J. Johnson, 


Dover. 
13,314. Piss and Sockxer Joints, G. H. Sydney, 
ndon. 
13,315. Pwgumatic Tires, N. W. Lobb, London. 


18,316. Purses, W. W. Horn.—(Erianger and Co., 
Germany.) 

13,317. Vatves for Pneumatic Tires, J. E. Hatch, 
mdon. 


13,318. CIGARETTE-MAKING Macuines, W. D. and H. O. 
Wills, Ltd.—(The Bonsack Machine Company, United 


tates. 

18,319. Czrtines and Watts, H. Jansen, London. 

13,320. Sprinc Frames for Ventcues, A. J. Boult.—(J. 
Truffault, France.) 

13,321. Non-stippinc Devices for Cycizs, J. Manes 
and J. 8. Barnes, London. 

18,322. Reparrinc Punctuses in Prevmatic Tires, M. 
Barker, London. 

18,323. Paper CLEANER, H. Broadhurst, London. 

13,324. Securnine PaTrerns on Carps, F. G. Johnson, 
London. 

13,325. Gas Enorves, L. A. Letombe, London. 

13,326. Watt Decoration, G. T. Oliver, Liverpool. 

13,327. Bicycigs, J. Swallow, Liverpool. 

18,328. Cycre Sappigs, H. H. Field and E. A. Atkins, 
Liverpool. 

13,329. Couptines for Suarts, E. Miiller, Liverpool. 

18,330. Tires, F. W. Brown, Live 1. 

13,331. Dress Fastenrne, J. C. B. Townsend, London. 

13,332; Smatt-arms, J. C. Mewburn.—(C. F. Whilden, 
ODnited States.) 

13,333. Cyvc_e Support, H. Gerber, London. 

13,334. Corsets, W. G. Kirby, London. 

18,335. Device for Fasteninc Winpows, T. R. Black- 
more, London. 

13,336. ADJUSTABLE Crank, L. B. Stevens, London. 

13,337. Locks for Doors, A. G. Walker and W. South, 
London. 

13,338. AmpuLances, D. M. B. H. Cochrane, London. 

13,339. Tcee Jomnts made by Fiurip Pressure, W. C. 
Johnson, London. 

13,340. ScREW-CLAMPING Press, W. C. Johnson, 
London. 

13,341. Harr-pins, H. Stainforth, London. 

13.842. Matonu-stRikeR for Fixinc to Boots, C. H. 
Ward, Newcastle-on-Tyne. 

13,343. Wiepow SasHes and Frames, O. Barnett, 
London. 

13,344. Dryine Harr, F. H. Addis, London. 

18,345. REPEATING Ls, C. Francotte, London. 

13,346. OBTAINING PHonoGRaPHIC Sounp in VoLUME, 

W. 8S. Simpson, London. 

13,347. Key Stup, R. Ainsley, Londo: 


mn. 
13,848. CoIn-FREED AppaRatTus, F. A. Richter, London. 
13,349. Spray Propucer, H. H. Lake.—(L. Wetzll, 
Germany.) 
3,350. BuLLets, W. Burgess, London. 
13,351. Meta Casks, Goeppinger and Co. and J. 
Harmatta, London. 
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18,852. Morors, G. W. Fasham and G. W. Dalton, 
Lond 


13.853. DIsiNFEectINa Apparatus, W. N. Twelvetrees, 


London. 

18,354. Srop Cock, H. McLauchlan, Stranraer, Wig- 
townshire. 

18,355. Pickers used in Looms, J. A. and J. Slater, 
Manchester. 

18,856. AUTOMATIC-FEED Apparatus, E. W. Parish, 
Leicester. 

13,357. Sugar, W. Powell, Liverpool. 

18,358. Sucar, W. Powell, Liverpool. 

13,359. CoLtarR Stup, T. Morton and G. Taylor, Bir- 
mingham. 

18,360. Carrripces, J. M. Fletcher, Wilmslow, 
Cheshire. 


13,861. SasH Fasteners, W. J. Brayshaw, Aberdare. 

13,862. Printine, G. R. Boyle, London. 

13,363. Gas - DISTRIBUTING AppaRaTus, H. and F, 
Nehmer, London. 


13,364. Driving Cuarns, &c., W. C. McClellan, 
Glasgow. 
— Manciinc Macaing, W. and J. McLean, 


ow. 

13,366. Harr, E. Moore, Birmingham. 

13,367. SHop Fronts, J. R, Hunter, Manchester. 

13,368. GaLvanisino, Davies Bros. and Co., Ltd., and 
&. A. Davies, Wolverhampton. 

13,369. CycLes, J. A. Crane and J. Whitehead, Bir- 
mingham. 

13,370. Tre Fastener, E. Culley, Leeds. 

13,371. WuHeets, J. Shaw, Bolton. 

13,372. Fiyrne Macuines, O. Chanute, Manchester. 

13,8738. Frepine Apparatus for Fow.s, 8. Meuffels, 
Brussels. 


13,374. PNEUMATIC-TIRED WuHeeE.s, J. D. Derry, 
London. 

13,375. Brick Maxine, T. B. Smith and T. Parker, 
Birmingham. 


13,376. Hor, D. W. Freeman, Doncaster. 

13,377. Conveyances, N. Leitch, Wick, N.B. 

13 378. Generators, H. E. Metcalf, Glasgow. 

13,379. Satrnomerer, J. H. Rosenthal and J. H. Paul, 


asgow. 
13,380. SappLes, M. J. O'Farrell, London. 
13,331. Scorise. W. Smetham, London. 
13,382. Starr, C. Leach and E. R. Sequeira, London. 
13 333. Sprine Tires for Warexs, A. U. Higgins, Chir- 
bury, Salop. 
13,384. Pyeumatic Tires, W. Keene-and T. Berry, 
Birmivogham. 
13,385. Tuses, T. B. Sharp and F. Billing, Birming- 


ham. 
13,386. Tunes, T. B. Sharp and F. Billing, Birming- 


m. 

13,387. CIGARETTE-MAKING Macutines, W. D. and H. 
oO. ills, Ltd.—(The Bonsack Machine Company, 
United States.) 

13,388. Mecnanism for CIGARETTE Makino, W. D. and 
H. O. Wills, Ltd.—(The Bonsack Machine Company, 
United States.) 

13 339 Manuracture of Paper Toses, W. D. and H. 
O. Wills, Ltd.—(The Bonsack Machine Company, 
United States.) 

13,390. PrRePparRinc Bianxs for Makino Tupss, W. D. 
and H. O. Wills, Ltd.—(The Bonsack Machine Com- 
pany, United States.) 

13,391. Brake, A. 8. Frazer, London. 

—, EvLectricaL ALaRM CLocks, A. Charsley, 

ndon. 

13,393. Sirrer, H. Schmeisser, London. 

13,394. Maxine CicaRetres, M. Bernstein, London. 

13,395. Sorrrarres, A. Young, London. 

13,396. Sash Fastener, H. H. Deacon, London. 

13,397. Mupevarbs, L. Royle, London. 

13,398. Winpow Fasteners, A. L. James, London. 

13,399. Hamers, J. Jacks, London. 

13,400. Porirication of Sewace, W. D. Scott-Moncrieff, 
London. 

13,401. Hogs, J. Nash, London. 

13,402. Borters, R. R. Symon and H. A. House, jun., 
London. 

Lockine Marten, 
London. 

13,404. Inpicator for Hrrep Veuicies, A. J. Cruick- 
shank, London. 

13,405. AuroMaATic Fire ALARM, W. Krell, London. 

13,406. Pxeumatic Tires, J. West and H. J. W. 
Raphael, London. 

13,407. Wire Ornaments, W. P. Thompson. —(Z. 
Cocquerel, France.) 

13,408. Pygumatic Trres, G. 8. Hawthorae, Liverpool. 

13,409. SPRINKLING WATER upon Grain, R. Wyllie, 
Birmingham. 

13,410. Peas for Srrincs of Musicat InstRuMENTs, C. 
Gittus, London. 

13,411. VeneTIan Biinps, M. Proctor, ee. 

13,412. Macuine for Propucine Batts, W. Hopfiinger, 


D. 
13,413. ConTrRoLiine the WorkK1NG of Lirts, W. A. Ker, 


ARRANGEMENT, H. H. 


Fuses for ELrecrric Currents, C. J. 

J. Fuller, London. 

13,415. Macyiryinc Gtassgs, A. Wagner, H. 8. 
illiams, N. H. Brown, and M. Earle, London. 
13,416. ReversiIsLe WHEEL Gear, P. Jensen.—(B. F. 

von Steinicker, Germany.) 

13,417. Dryine Criosets, W. J. and W. J. Rutland, 
London. 

13,418. Pweomatic Tires, F. T. Toni, London. 

13,419. Screens for Eorpnones, J. Y. Johnson.—({Z. 
Nicon and C. M. Rayinond, United States.) 

13,420. New Rep Basic CoLourinc Marrer, C. D. 
Abel.—(The Actien-Gesellschayt fiir Anilin-Fabrika- 
tion, Germany.) 

13,421. Takrnc PHorocrapus of Movine Ossects, B. 
Acres, London. 

13,422. Corin-rREED Mecuanism, O. Imray.—({La Société 
Anonyme @ Etudes et d’ Exploitation de l’ Accumulateur 
“ Belair,” Belgium.) 

13,423. Games, F. F. Ritchie, London. 

13,424. Tareap CoTtine, A. Heinig, London. 

13,425. Loapine S1tk, L. Hwass, London. 

13,426. Botrizs, W. Buchanan, London. 

7, Covup.ines for Rotary Suarts, J. 8. Raworth, 

mdon. 

13,428. Arr Pumps, F. Trendel, London. 

13,429. Purirication of Liquips, H. McPhail, London. 

13,430. BRUSH-POLISHING WHEELS, A. Kortum, London. 

13,431. Borries, N. G. P. Fortin, London. 

13,432. Locks, 8. W. Lockhart, London. 

13,433. Gear Currinc Macuines, F. W. Lanchester, 


ndon. 
13,414. SaFETY 
Hall and 


London. 
13,434. INCANDESCENT Exectric Lamps, H. Godsal, 
mdon. 
13,435. TREATING FLurps ConTarninG ALCOHOL, A. J. 
Boult.—(G. R. Besser, Germany.) 


lst June, 1897. 


13,436. ComBrnepD Execrric Motor, &c., H. Shaw, 
Aston, near Birmingham. 

13,437. Hatcu Cxeat, J. Waters, South Shields, 

13,438. SupPoRTING INCANDESCENT MANTLES, C. 
Masterman, Northwood. 

13,439. Rimiess Trres for Cycies, P. Barry, London. 

13,440. SKELETON Pate for Soies of Boors, 8S. Fox, 
Birmingham. 

13,441. VaLves for Pyeumatic Tirgs, T. Guthrie, New- 
castle-on-Tyne. 

13,442, Non-RETURN or Lirt Vatves, R. B, Smith, 
Liverpool. 

13,443. CuTLery, E. N. Beacroft, Stockport. 

13,444. Propettinc Macuinery of Barozs, E. Hall- 


Brown, Glasgow. 

13,445. Ciip for PHorocrapus, W. R. Fairey, Bed- 
fordshire. 

18,446. Tospacco Pipg, J. H. Raven, London. 

13,447. APPLICATION of DOUBLE-REFLECTING MIRRORS, 
L. H. 8. Beatty and F. R. Gee, Dublin. 

13,448. Lamp ATTrAcHMENTs for Bepsreaps, &e., R.F. 
Randell, Birmingham, : 


13,449. Sreerina Locks for Cycies, A. Whitehouse, 
irmingham, 
18,450. CommuNIcATION BetWeEN PasseNceRS and 


—= 


to co-act with one of the series of rollers, and a bar ¢ 
acting in conjunction with the single roller and with 
the series of rollers, substantially as described. (2) In 

bination with the pair of spindles and the rollers 





Orricrats of Ramtway Trains, J. H. Th 


‘ord. 

18,451. DupLex Dritiine Macuines, J. W. Ashton and 
The Kitchen Cycle Accessories Company, Ltd., Man- 
chester. 

18,452. Secunrna Winpow Sasues, R. T. Harrison, 
Stockton-on-Tees. 

13,453. Prorecrors for Book Covers, F. Schubert, 
jun., London. 

18,454. PoraBLe Piate of Sreez, &c., A. H. Gladwin, 


London. 

13,455. Stipe Rests for Larues, H. Sandmann, Man- 
chester. 

13,456. Tune for Pyeumatic Tires, F. W. Setter, Barn- 


staple. ‘ ; 
13 457. Tires, A. G. Brookes.—(C. J. Bailey, United 
— 
. Burotar ALarm Contact, C. V. Fisher, Don- 


caster. 

13,459. Tanninc Hives, A. Hollings and J. Young, 
Live 1. 

18, 460. all J. H. Plant, Dudley. 

13 461. Knives, J. Platt, Manchester. 

13,462. Iron, J. Parry and G. H. Llewellyn, Newport, 
Mon. 

13,463. Artists’ ‘‘ CLoupED Gass Taster,” H. C. Fry, 
Bristo! 


1. 

13 464. Courtine Bicycies TooeTuerR, R. Kennedy, 
London. 

13,465. Drivinc VeLoctpeprs, G. Paterson, London. 

13,466. ATTACHING Pepats to Cranks, H. Fisher, 
Coventry. 

13,467. Ricycigs, J. Barr, Glasgow. 

13,468. Datvine Gear for Cycies, P. J. Kane, sen., 
Dublin. 

13,469. Traps, 8S. H. Stubbs, Manchester. 

13,470. Comps, L. E. Hall and A. E. Smith, jun., 
Aberdeen. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette. 


577,737. Bott or Rivet, R. Flaherty, New York, N.Y. 
—Filed November 7th, 1896. 

Claim.—(1) A flat-beaded bolt or rivet provided with 
a cavity extending longitudinally therethrough, which 
is tapered or slightly conical throughout its length or 
a portion thereof, in combination with a cylindrical 
plug of substantially the same length as the said 
cavity and of a diameter to fit the same at the 
entrance thereof, whereby when driven or forced by 
gradual pressure into the said cavity the latter will be 
fully occupied, and the said bolt or rivet will be 
expanded throughout the whole extent of the tapered 
portion of the cavity, leaving the combined bolt and 
plug fiush on the outer surface, substantially as 


($72737] 








8] fied. (2) A flat-headed bolt or rivet, screw- 
threaded on its exterior surface, provided with a cavity 
extending longitudinally therethrough, which is 
tapered or slightly conical throughout its length, or a 
portion thereof, in combination with a cylindrical 
plug of substantially the same length as the said 
cavity and of a diameter to fit the same at the 
entrance thereof, whereby when driven or forced by 
gradual pressure into the said cavity the latter will be 
fully occupied, and the said bolt or rivet will be 
expanded throughout the whole extent of the tapered 
portion of the cavity, substantially as specified 


577,958. Vatve ror Hypraviic Evevators, W. H 
Hultgren, Detroit, Mich.—Filed November 4th, 1895. 
Claim.—(1) The combination of a water chest having 
an inlet and an outlet passage, a piston valve con- 
trolling said outlet passage, a piston of greater area 
than said piston valve, connected thereto and fittin, 
a portion of the chest communicating at the treusl 
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side of the gee with the inlet passage, a valve seat 
in the main part of the chest, ports in said seat 
leading respectively to that portion of the chest 
behind the piston, and to an exhaust passage and a 
two- valve presen | said ports consisting of a 
pilot valve, having means for operating it from outside 
the chest and an automatic cut-off, the latter being 
eurey connected with said piston. (2) The com- 
bination with a water chest or cylinder, and a piston 
therein adapted to operate the main valve of a 
hydraulic elevator, of a two-part valve controlling the 
movement of the piston comprising a pilot valve and 
a cut-off arranged to have a cross sliding movement in 
relation to each other, said cut-off being operatively 
eonnectei with the piston. 


577,907, MAcHINERY FOR MANUFACTURING SEAMLESS 
Breet Tuses, R. Wooton, Birmingham, Enagland,— 
Filed January 20th, 1896. 

Claim.—{(1) In combination in a tube - formin 
machine, the pair of spindles 14, b arranged in paralle! 
vertical planes, and at an angle to other in the 
horizontal a series of rollers on one shaft of 
substantially the same diameter relative to each 





other, and a single roller on the other shaft 


thereon for acting upon the tube, the supporting bar 


577907} 





C having a yielding wearing surface, substantially as 
described. (3) In combination with the pair of 
spindles and the rollers thereon for acting upon the 
tube, the supporting bar C having a Dig! Wearing 
surface formed of wood or like material, substantially 
as described. 


577,986, Apparatus FoR CONVEYING Heat To ENGINE 
Cyinpers, A. Marichal, Philadelphia, Pa.—Filed 
August 24th, 1893. 

Claim.—(1) The combination of an engine cylinder 
having a jacket B surrounding it, of an air pump, a 
conduit at from the pump to-the jacket B, and 
a conduit as L leading from the jacket to the suction 
side of the pump, said jacket Sates no outlet save 
that leading to the pump and so that the body of air 
inclosed is constantly acted on by the pump without 
being permitted to esca; (2) The combination with 
an engine cylinder having a jacket as B surrounding 
it, of an air pump, a conduit leading from the pump 
to the jacket B, a return conduit 7 Bet from the 
jacket to the entrance port or ports of the pump, and 
a snifting valve controlling the passage of gas from 
the jacket to conduit L. (8) The combination with 
an engine cylinder having a jacket as B surrounding 


577986] 





it, of an air pump, a conduit leading from the pump 
to the jacket B, a return conduit L leading from the 
jacket to the entrance port or ports of the pump, a 
snifting valve controlling the passage of gas from the 
jacket to conduit L, and a valve N situated in conduit 
L and arranged to give access to the same from the air 
when the pressure in said conduit falls below a deter- 
mined amount. (4) The combination with an a 
cylinder having a jacket as B surrounding it, of an 
air pump and furnace and conduit leading from the 
pump to the furnace, through the furnace to the 
jacket B, a return conduit L leading from the jacket 
tothe entracne port or ports of the pump, and a snifting 
valve controlling the passage of the gases from the 
jacket to conduit L. 


578,250, Fopper Sarepper, Ll. Holland-Letz, Crown 
Point, Ind.—Filed September 28th, 1896, 

Claim.—A fodder shredder comprising a plate con- 
sisting of two parts mounted upon a hub set at 
opposite inclines to each other and crossing at their 
centres, lugs upon said plate adapted to engage and 
determine the positions of knives mounted thereon, a 





plurality of straight outwardly-projecting knives 
mounted upon the periphery of said plate, and 
knives provided with bent portions at their other 
ends fiounted upon each of said two parts of said 
late, said bent portions thereof extending from the 
te of one to the adjacent corresponding face of 
the other of said parts of said plate. 


578,031. Borer anp ConpenseR Pcant ror Hear- 
inc Frep-water, F. Skvara, Warsaw, Russia.— 
(Filed February 18th, 1896.) 

Claim.—(1) In a steam power plant, the combination 
with an engine and a steam generator, having a narrow 
space between the two vessels 9 and 10, and means for 
delivering the steam to the engine, of a condenser, a 
water jacket surrounding said generator and said con- 
denser, and means for conducting the surplus exhaust 


57803! ] 





into said water jacket, and for feeding the generator 
out of said condenser and out of said jacket, sutstan- 
tially as set forth. (2) In a steam-power plant, the 
combination with an engine and a steam generator, 
having a narrow space between the two vessels 9 and 
10, and means for delivering the steam to the engine, 
of a condenser, a water jacket surrounding said gener- 
ator and said condenser, a feed-pump having its 
suction end connec th said condenser and also 
with the water jacket, and a vapour pipe cee Aen 
surplus exhaust into said water jacket, substantially 





28 set forth, 
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CONSTRUCTION WORK ON THE ASSAM-BENGAL 
RAILWAY. 


By Francis Ropert JOHNSON, M, Inst, C.E, 
(Continued from page 584.) 

Ir should be mentioned that pier abutments were 

estimated for in all cases. It had been proposed origi- 

nally to have, as a rule, 60ft. spans combined with single 

40ft. spans at each end to take the slope of the railway 


embankments, and allow of a roadway on each side of | the views of the consulting engineer at the India-office 


the rivers. No designs or estimates were provided, and 

executive engineers were expected to send these up for 

sanction, having a type, however, to guide them. 

No. 1—Figs. 6, 7, and 8—was got up by the writer as a 
sample for the division, and submitted for approval ; but 
it should first be stated that it had been given out that 
a large number of 10ft. well curbs had been ordered and 
were to be used, and that there were no 60ft. deck girders 
available. 

The wells in this case were undoubtedly too small, 
and it would have been very difficult to sink them exactly 
to suit the piers. Shortly after No. 1 was sent up it 
was proposed to utilise the 10ft. curbs elsewhere, and an 
altered design with larger curbs was asked for (No. 2), 
together with an alternative design for 40ft. spans, using 
the 10ft. curbs (No. 3). With regard to the latter design, 
the writer found, when he came to go into the matter, 
that all the 40ft. girders provided were deck spans, so 
that the estimates could not be fairly compared, which 
he pointed out. 

The writer considered 60ft. spans the most suitable for 
many reasons, amongst others, less obstruction to the 
waterway, and consequently less scour, also fewer 
troublesome foundations to deal with—a matter for con- 
sideration in a country where the working season was 
so short; but the 40ft. deck spans were approved of on 
the grounds of economy, the piers being so much shorter 
than those required for the 60ft. through spans. 

It will be noticed that, as regards designs Nos. 1, 2, 
and 8, well foundations were only proposed for the two 
piers nearest the iow-water channel, and the others were 
intended to be open pounds, kept dry during construction 
with portable engines and centrifugal pumps; but after 
the writer had seen the first monsoon and realised how 
short the working season was, and the uncertainty and 
danger there would be with open pounds, he came to the 
conclusion that well foundations throughout would be the 
surest and most expeditious method, and in the end the 
least expensive. 

It was at length decided that 40ft. deck spans were 
to be used, and the piers were ordered to be designed 16ft. 
in length over all at the top, including cutwaters, thus 
agreeing with the formation width of the embankments. 
The writer then proposed, with a view to greater stability, 
that larger wells should be used for high piers, all the 
piers battered from top to bottom, and also that well 
foundations should be used throughout. These sugges- 
tions were agreed to, and some 12ft. and 14ft. curbs 
ordered, it being intended that two 10ft. wells should be 
used for low piers, two 12ft. for medium ditto, and two 
14ft. for high ones. Design No. 4 was sent up with an 
estimate for the Dallessur River on this basis, and the 
other designs and estimates were put in hand on the same 
lines, with the exception that three spans of 60ft. through 
girders were provided for the deepest portion of the Katta 
Khall, where the height of pier and depth of water was 
greater than elsewhere, and arrangements were made to 
start sinking. Shortly after, however, orders were 
received that a single well was to be used for each pier 
throughout the division—with the exception of the 60ft. 
spans at the Katta Khall, which were to remain with two 
each, so as to reduce expense, and that the cutwaters 
were to be corbelled out and allowed to overhang to the 
extent of 34ft. on each side, so as to utilise all the well 

curbs of 12ft. and 14ft. diameter which had been ordered, 
and it was finally decided to use the 10ft. curbs elsewhere. 
The maximum overhang required, however, on the 
seventh division, with either the 12ft. or 14ft. wells, was 
3ft. either side. 

Design No. 5 for the Dallessur River was submitted in 
accordance with the new arrangement—Figs. 9, 10, and 
11—and all the remaining plans and estimates for the 
large bridges followed within three months, but as there 
were not enough 12ft. and 14ft. curbs for more than ten 
of the bridges, the Jullunga Churra having 20ft. spans 
was designed with two 10ft. wells under each pier. It 
was not necessary to delay the commencement of the 
work until the designs and estimates were completed, 
and well-sinking was put in hand immediately the final 
arrangement was decided on, so as to make the most of 
the dry season. 

The following is a complete list of the large bridges 
decided on for the seventh division :— 

t} Jullunga Churra, four spans, 20ft. deck girders, 

2) Malyvor Khall, four spans, 40ft. deck girders, 

(3) Lemjai Khall, seven spans, 40ft. deck girders. 

(4) Koochova Khall, seven spans, 40ft. deck girders, 

(5) Dallessur Khall, nine spans, 40ft. deck girders. 

(6) Hatir Khall, four spans, 40ft. deck girders, 

(7) Polar Khall, four spans, 40ft. deck girders, 

(8) Katta Khall, six spans, 40ft. deck girders; and three 

spans, 60ft. through girders. 

(9) Chattra Khall, four spans, 40ft. deck girders, 

(10) Boree Khall, three spans, 40ft. deck girders, 

(11) Gagara Khall, eight spans, 40ft. deck girders. 

The last revised estimates, sent in after a good deal of 
material had been collected at site and several bridges 
commenced, worked out as follows:—Average cost of 
one 40ft. span, Rs. 11,000 (£640, or £16 per foot) ; 
average cost per mile for the large bridges, seventh divi- 
sion, as detailed, Rs. 17,500 (£1020); and the total 
quantities of work to be done: sinking 10ft. wells, No. 10; 
sinking 12ft. and 14ft. wells, No. 73, all on wrought iron 
curbs ; lime concrete, 83,000 cubic feet; cement concrete, 
40,000 cubic feet; brickwork in lime, 435,000 cubic feet; 
and brickwork in cement, 12,000 cubic feet. The highest 
piers were as follows :—Koochora, 48ft.; Dallessur, 48ft.’; 








Khatta Khall, under the through spans, 60ft., and the 
deck spans, 48ft ; and Gagara, 48ft. 

The depth of wells estimated for varied from 20ft. to 
60ft., and was never less than the height of pier above 
ground. The stability of these single well piers will now 
be considered, as there are many interesting points 
involved. With regard to wind pressure, the Govern- 
ment of India formulated some rules which they circu- 
lated provisionally pending further consideration after 


had been obtained. These rules were made with reference 
to the proposed investigation into the strength of girders, 
which having been long in use, might, owing to increased 
axle loads, be found insufficiently strong; and they 
contain no reference to the stability of structures as a 
whole. The Public Works Department, through their 
Technical Section at Simla, who had originally prepared 
the rules for Government, afterwards proposed to modify 
them, and both the original and amended rules are given, 
as they may be presumed to bear on the case. 
The following were the original draft rules for the 
metre gauge :— 
(1) The amount of wind pressure on a railway bridge 
is to be calculated on the assumption that the maximum 
normal pressure may be one and a-half tons per 100 
square feet of surface exposed. The surface exposed to 
be reckoned as follows :— 
(a) A train surface calculated on a height of 11ft. 
multiplied by the total length of the girder; (6) the 
actual surface, as seen in elevation, of that portion of 
one girder which may be below rail level, or at a height 
above rail level of more than 11ft.; also (c) in the case 
of triangulated girders the actual vertical surface, as seen 
in elevation, of that portion of the leeward girder which 
may be below rail level, or at a height above rail level of 
more than 11ft. 
(2) The total wind pressure thus calculated is to be 
provided for by a proper system of wind bracing or floor 
plating, and its effects taken into account as forming a 
part of the stress on the chords of the main girders. 
Proper arrangements must also be made at the girder ends 
to secure sufficient stiffness to resist racking action where 
diagonal stiffeners are not used. 
(3) Wind pressure to be treated as “‘ fixed load,” and 
its effect on the different members of the structure is to 
be allowed for as provided in the rule* for “‘ maximum 
permissible stress.” 
The following were the amended rules proposed for the 
metre gauge :— 
(1) The amount of wind pressure on a railway bridge 
is to be calculated on the assumption that the maximum 
normal pressure may be 1} tons per 100 square feet— 
33°6 Ib. per square foot—of surface exposed, the surface 
exposed to be reckoned as follows :—(a) For engines and 
tenders, 6ft. 8in. high = 0°10 ton per foot run, measured 
on total length over buffers, with its centre 4ft. 6in. above 
rails. For vehicles, 8ft. 4in. high = 0°125 ton per foot 
run, commencing at face of buffers of first vehicle with its 
centre 6ft. above rails. (6) The actual vertical surface, 
as seen in elevation, of that portion of one girder, in- 
cluding the permanent way and floor, which may be above 
or below the train surface specified as above. (c) In the 
case of triangulated girders, the actual vertical surface, 
as seen in elevation, of that portion of one leeward girder, 
which may be above or below the train surface specified 
above, and is not screened by the permanent way or floor, 
is also to be considered as exposed. 
(2) The total pressure thus calculated is to be provided 
for by a proper system of wind bracing or floor plating, 
and its effects taken into account, as forming a part of 
the stress in the different members of the structure. 
Proper arrangements must be made to secure sufficient 
stiffness to resist rocking action. 
(3) The wind pressure is not to be multiplied by any 
factor, and in considering the combined effect of wind 
and live load a stress of 50 per cent. greater than allowed 
under the rule* for ‘‘ maximum permissible stress” may 
be worked to. 
Note.—It was not considered necessary to specify that 
an unloaded structure should be capable of bearing a wind 
pressure of 2} tons per 100 square feet—56 lb. per square 
foot—though it is desirable that structures should be 
designed to carry this pressure without exceeding a stress 
of 50 per cent. more than that permissible under the 
rule.* 
The weights of girders designed for the Assam Bengal 
Railway were as follows for the spans quoted :—Plate 
deck girders, 12ft., 1:29 tons; 20ft., 2°90 tons; 40ft., 
9:07 tons; 60ft., 21:22 tons—these latter not available, 
however. Through girders, including cross girders, 60ft. 
plate, 27°42 tons; and 100ft. triangulated, 81°35 tons. 
The weight of the roadway—rails and sleepers—in the 
case of the deck girders would be about 134 lb., say 0°06 
ton per lineal foot. 
The depth of rail was 4in., sleeper 7}in., and deck 
girders for 40ft. spans, 3ft. 2}in., total vertical depth of 
exposed surface being 4ft. lin. The maximum weight 
of an engine—called the type engine—allowed on the 
metre gauge as taken from the “ standard dimensions of 





! the Government of India,” is 1°333 ton per foot run, and 


probably the lightest vehicle having a maximum area for 
wind pressure would be third-class carriages, weighing 
empty about 0°25 ton per foot run for small carriages to 
0°33 ton per foot run for long bogies capable of carrying 
a large number of passengers. For the purposes of 
calculation in the case of girder stresses the moving load 
is specified by the Government of India to consist of 
two type engines as described, and a train of loaded 
wagons, the latter being presumed to weigh 0°80 ton per 
foot run, and the engines placed or coupled anywhere so 
as to produce the maximum effect. 

Since 1798 there have been many experiments made 
to determine the difference between theory and practice 
as regards the pressure upon plates and solids of different 
forms when exposed to moving air and water, and also as 
tothe resistance they meet with when moved in still air 








and water. The conclusions arrived at may be summed 
up as follows* :— 

(1) Air behaves the same as any other fluid, and the 
difference between plates at rest exposed to moving fluids, 
and plates moved in still fluids, which should be nothing 
according to theory, but which at first was considerable, 
is rapidly becoming less as experimental apparatus is 
perfected, and will probably goon be proved to be practi- 
cally nothing. 

(2) The additional pressures of 0°3 to 08 per cent. in 
excess of theory in the case of flat plates and short cylin- 
ders is generally considered to be due to the partial 
vacuum formed by the rush of the fluid away from behind 
the short cylinder or plate, and therefore will diminish 
with any convexity or pointing of the front head that 
reduces the scattering of the striking fluid, or with any 
convexity or pointing of the rear surface that will fill up 
the place otherwise occupied by the partial vacuum. 

(3) The pressure upon, and resistance of spheres, long 
cylinders, cones, pyramids, cups, &c., are not yet as well 
determined as desirable, the results of various experi- 
ments being sometimes only as much as half the pressure 
on flat surfaces; but the statements of the experimenters 
are often far from clear, and further investigation is 
needed. 

From all this it follows that in the case of a pier with 
pointed cutwaters at each end, the actual pressure in 
the case of both air and water is not likely to exceed the 
theoretical pressure, and might be anything down to 
nearly half of what theory would indicate for the hori- 
zontal projection of the face. The stability of one of the 
highest piers will now be considered under four different 
conditions, viz. :— 

(1) River bed level with top of corbelling of wells as 
designed, the spans covered with passenger carriages, and 
the whole subject to a wind pressure of 33°6 Ib. per square 
foot (0°015 ton)—Fig. 12. 

(2) River bed level with top of corbelling of wells, as 
designed, the spans unloaded, except with girders and 
roadway, and the piers subject to a mean flood velocity of 
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five miles an hour—probably over estimated—up to 9ft. 
below top of girder course—that is, 40ft. deep—Fig. 13. 
(3) River bed, owing to scour level with bottom of 
corbelling of wells, the spans covered with passenger 
carriages, and the whole subject to a wind pressure of 
83-6 lb. per square foot (0°015 ton)—Fig. 14. 

(4) River bed, owing to scour level with bottom of 
corbelling of wells, the spans unloaded, except with girders 
and roadway, and the piers subject to a mean flood 
velocity of five miles an hour—probably over estimated— 
up to 9ft. below top of girder course—that is, 48ft. deep. 
Fig. 15. 

The weight of brickwork and concrete has been taken 
at 112]b. per cubic foot in air and 501]b. in water; and 
the weights and pressures due to gravity, wind, and 
water, are marked against the arrows on the diagrams 
in tons and decimals. 

Throughout the calculations, the pressures of both air 
and water have been taken as horizontal, the slight 
batter of 1 in 24 on the nose of the cutwater being 
neglected, and the actual theoretical pressures also 
taken, no addition being made as required in the case of 
a flat plate, or deduction on account of the pointed cut- 
waters in front and rear. 

The conditions assumed as to the points about which 
overturning would take place are, of course, purely 
imaginary, but would probably represent the actual con- 
ditions pretty fairly. 

Case 1.—The moment of stability about the point A 
in centre of cutwater is 2108 foot-tons, and the moment 
of pressure 599°67 foot-tons, the calculated factor of 
safety against overturning on this hypothesis being, there- 
fore, 3°51, and the resultant of the forces cutting the base 
2:20ft. from the centre, causing a maximum pressure of 
56°3 lb. per square inch, the load pressure only being 
30 Ib. per square inch—Fig. 12. 

Case 2.—The moment of stability about the point 
A in centre of cutwater is 1083-37 foot-tons, and the 
moment of pressure 253°40 foot-tons, the calculated 
factor of safety against overturning on this hypothesis 


* Deduced from a paper on “ Wind Pressure in Engineering Construc- 








* Not given here, as it only concerns girder ironwork. 


tion,” by,Captain W. H. Bixly, U.S. Engineers. 
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being, therefore, 4°27, and the resultant of the forces 
cutting the base 1-81ft. from the centre, causing a maxi- 
mum pressure of 26°7 Ib. per square inch, the load- 
pressure only being 15-5 lb. per square inch—Fig. 13. 

Case 3.—The moment of stability about the point B 
at the side of an equal square—Fig. 16—is 2089°77 foot- 
tons, and the moment of pressure 714°64 foot-tons, the 
calculated factor of safety against overturning on this 
hypothesis being, therefore, 2°92, and the resultant of the 
forces cutting the base 2°12ft. from the centre, causing 
a maximum pressure of 68 lb. per square inch, the load- 
pressure only being 33 lb. per square inch—Fig. 14. In 
this case there would be slight tension on the up-stream 
side. 

Case 4.—The moment of stability about the point B 
at the side of an equal square—Fig. 16—is 1044-14 foot- 
tons, and the moment of pressure 454°40 foot-tons, the 
calculated factor of safety against overturning on this 
hypothesis being, therefore, 2°30, and the resultant of the 
forces cutting the base 2°70ft. from the centre, causing 
a maximum pressure of 40 lb. per square inch, the load 
pressure only being 17 lb. per square inch—Fig. 15. In 
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this case there would be tension on the upstream side 
amounting to 6lb. per square inch. The conclusions 
drawn by the writer are that the piers are theoretically 
perfectly stable, for it is impossible to overlook the fact 
that brickwork in good mortar will stand a very consider- 
able amount of tension, which, of course, increases the 
factor of safety ; and also that the conditions assumed as 
regards wind and water pressure are probably excessive. 

At the same time it will be very necessary to watch, 
and maintain the beds of these rivers, otherwise there 
would be some fear, particularly in loose and porous 
strata, of the wells canting, and thus bringing about the 
destruction of the piers. Provided, however, that the 
wells are maintained at a depth in soil equal to the height 
of pier above, and the latter does not exceed 48ft., as in 
cases 1 and 2, there would appear to be no reason for 
alarm. With the view of preventing much scour a con- 
siderable amount of extra waterway was provided at each 
of the large bridges, so that the natural channels might be 
widened sufficiently to compensate for the waterway 
obstructed by the piers. 

With regard to setting out the large bridges, Fig. 17 
will show the method adopted by the writer, who had 
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seen many instances in India where the errors caused 
by direct measurement in the case of bridges of several 
spans had resulted in the girders being jammed much 
too close together, or sometimes having insufficient 
bearing, and ocezasionally the ballast walls at the abut- 
ments having to be pulled down and rebuilt to admit the 
end spans. The system adopted worked well and 
answered the purpose, and although it was often im- 
possible to fix some of the piers under the banks, or in 
the bottom of the river, still the first and last piers— 
abutment piers—could always be set out, so that the 
through length was correct, and, generally speaking, only 





The mortars were specified as follows:—In dry work 
slacked lime, 8 ; sand, 4; and soorkee, 2 parts by measure. 
For work under water :—Slacked lime, 1; sand, 1; and 
soorkee, 1 part, by measure, to be ground under heavy 
edge runners until thoroughly incorporated, mixed and 
tempered, first dry, and afterwards with sufficient water 
to make it into a stiff paste, in which state it was to be 
carried direct to the work and used at once. 

The wells were specified to be plugged with sand to 
the top of the iron curbs, above that with 10ft. vertically 
of cement concrete, composed of broken bricks 100 parts, 
sand 50 parts, and Portland cement 12} parts by measure, 
and thereafter when the water had been pumped out, 
filled up with lime concrete composed of broken bricks 
100 parts, lime mortar 25 parts. 

Some special radial bricks were moulded for the wells 
to avoid waste of mortar and bad work. For sinking the 
wells 3-ton steam hoists were used with diggers of various 
capacities up to 25 cubic feet, also in some cases small 
dredgers of 2 and 4 cubic feet worked by hand, and 
occasionally it was possible to excavate in the ordinary 
way with picks and phourahs, using a leather chursa to 
bale out the water. Derrick poles were generally used 
for the diggers instead of gantries. 

Pigeon boxes had been designed to deposit the cement 
concrete under water, but it was found that diggers 
could in many cases with a little ingenuity be altered so 
as to be serviceable for this work, and gunny bags, being 
both simple and effective, were also used. Second-hand 
double-headed rails, 691b. to the yard, and gunny bags 
filled with earth, were employed to weight the wells when 
necessary. By the end of the working season of 1895, a 
good many wells had been got down, and at Dallessur 
River the piers were so far advanced in height that work 
could proceed on them during the monsoon. It was 
found in some eases where the silt was of a very stiff 
clayey nature that there was great difficulty in getting 
the wells down after the first 20ft. or 30ft. The corbel- 
ling was always done in cement mortar, 1 to 1, and 
sometimes cement mortar, 4 to 1, was substituted for the 
ordinary lime and soorkee mortar. 


(To be continued.) 








WITKOWITZ STEEL PLATES. 





THE armour plates of Witkowitz have an interest pecu- 
liar to themselves. In the Pola competition of November, 
1893, a champion 10-6in. Witkowitz plate was preferred 
to all the others, including plates from several of the 
best makers. The Witkowitz plate on that occasion was 
of excellent homogeneous steel, subjected to no special 
process to harden the face. Since that little has been 
heard in this country of Witkowitz armour, which has 
thus always taken the place of a ‘“‘ dark horse.” On last 
September 16th and 17th a trial took place with a view 
to the substitution of 220 mm. (866in.) plates for those 
of 270 mm. (10°63in.) thick, which trial was well reported 
in the Mittheilungen aus dem Gebiete des Seewesens, 
No. II., 1897. With this end in view two plates were 
tested known by the numbers 6402 and 6559. The 
former was Harveyed, and the latter made of homo- 
geneous nickel steel—-this idea corresponding nearly to 
the experiment of 1893, when a homogeneous plate had 
competed so successfully against those which had har- 
dened and treated faces. The gun employed was a 
Krupp 15 cm. (5°9in.) gun of 40 calibres, discharging 
steel projectiles weighing from 100°3 lb. to 100°8 lb. The 
Harveyed plate, No. 6402, was first dealt with. 

This was held up by pieces covering the edges for a con- 
siderable width, which explains the difference in apparent 
width between the plates shown in Figs. 1 and 2. If 
each end of plate shown in Fig. 2 be covered as far as 
the faint white vertical lines—in fact, nearly up to the 
points of impact—it may be seen that, allowing for 2 
being on a smaller scale, and apparently marked in white 
lettering added after firing, the views show the same 
plate in different stages. The plate’s dimensions were 
1850 mm. (6°07ft.) x 1475 mm. (4°84ft.) x 220 mm. 
(8°66in.). It probably weighed about 4°658 tons. It was 
fixed on oak backing 20in. thick. Its attack is shown in 
the following table :— 


Attack of Plate No. 6402. 


Weight of Striking 
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This attack was completely defeated, the shot in each 
case breaking up thoroughly as seen in Fig. 2, and slight 
bulges being made in the back—see Fig. 3. The indent 
of the first shot was 3°6in. deep, and some scaling of the 
face round the shot point took place—see Fig. 2. There 
was no bulge or crack in rear after this round. The 
second projectile, which fell out after the delivery of the 
third round, made an indentation 3°9in. deep, and some 
scaling took place round the shot hole mouth—see Fig. 2. 
The back was bulged to a height of 1°8in. but not 
cracked through—see Fig. 3. The third projectile 
remained lodged, the depth of its point below the face 
was estimated at 2‘Oin. The scaling of the face is shown 
in the figure. The bulge at the back was only 1°6in. high 
and was free from cracks. The attack was thus 
easily defeated. 

The homogeneous nickel steel plate measured 1720 mm. 





one or two piers required to be measured direct from 
those previously fixed by triangulation. 





(5°64ft.) x 1720mm. (5°64ft.) x 220mm. (8°66in.) and 





probably weighed about 5:0 tons, was then subjected to 
the attack shown in the following table :— 


Attack of Plate No. 6559, 
Weight of | 
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This plate was held up in the same manner as the 
previous one—see Figs. 4 and 5. The projectiles all 
broke up entirely. The first shot—see Fig. 4—lodged its 
broken point in the plate, the plate metal rising slightly 
round the point, but there was no scaling, no bulge at 
the back of the plate, and no cracks. The next shot dis- 
lodged the head, showing an indent of 4°9in. deep. The 
second projectile fired behaved very similarly, lodging its 
head, and the head being dislodged by the third round. 
The indent was 5°3in. deep. There was no bulge or crack. 
The third round was unfortunately aimed badly, owing 
to failing light, so that, instead of forming with rounds 
I. and II. the three points of an equilateral triangle, it 
struck nearly over shot II.—see Fig. 5—consequently 
the plate was more severely tried as to its toughness 
than was intended, and a horizontal and vertical through 
crack were made, each extending to the plate edge, but 
apparently starting from the point of impact of No. II, 
not No. III.—see Figs. 5 and 6. No sensible bulge was 
formed at the back; the shot indentation was about 
4°3in. deep. 

A fourth round was then fired, striking nearly over 
No. I., but higher up than No. III.—see Fig. 5. This did 
not cause either through crack or bulge at its own point 
of impact. The depth of indent was 5‘3in. A through 
crack was now developed from II. running to III., and 
another nearly joining this from III. towards IV.; there 
was some surface hair cracking also. It was considered 
that this plate could easily have resisted the blow of 
a 15 cm. (5:9in.) projectile striking with a velocity 
of from 690 to 700 metres (2264 to 2297 foot-seconds). 
Both plates showed greatly improved powers compared 
with the Witkowitz standard plate tested at Pola in 1893, 
The Harveyed special plate showed, as above recorded, 
bulges at the back, while the homogeneous plate showed 
none—see Figs. 3 and 6. The resistance to penetration 
tested by the M. Marre formula was considered to be 
remarkable, and is compared with the Krupp plate of 
December 17th, 1894, and the Iowa plate of September, 
1895, and it is remarked that English authorities consider 
that a plate which is equal to one of wrought iron of 
83 per cent. greater thickness is a good one. 

We now feel it desirable to make a few observations 
on the above trial and verdict. The plates are un- 
doubtedly excellent. In each case they would have 
afforded to any structure behind them complete protec- 
tion against the attack delivered. It is very seldom that 
a plate can exhibit a back that would have kept the 
backing so free from injury as either of these. We are 
in the habit of reproducing photographs of the wood backing 
after attack. One is given in this report, and as may be 
expected, hardly exhibited any effect visible in a photo- 
graph. The comparative behaviour of the hard-faced 
and homogeneous plate is most interesting. The former 
gives evidence of more “bone” in it, swelling forward 
round the point of impact rather than giving back, and 
the latter displays great hardness of surface, breaking up 
the shot with less penetration than its rival, but giving 
back slightly in bulges. We almost feel as if we were 
writing again on steel-faced and steel plates, of which we 
have = tes almost these words, but then dealing with very 
inferior results. Of these plates as they stand, probably 
some will prefer the homogeneous one. After four blows 
and one delivered more closely to a former point of 
impact than intended, it is probable that the backing is 
less affected than that behind the Harveyed plate. The 
crackirig may be held by some to be only a set off against 
the additional blow, and there is something attractive in 
the absence of scale on the face. We should not agree 
with such reasoning, however, because we think there is 
evidence that the entire mass of the homogeneous plate 
has been more affected by the blows than that of the 
Harveyed plate, where the effect has been more local. It 
is to be noted that the cracks in the homogeneous plate 
which were seen after round III. obviously start from II. 
as their centre, and were doubtless initiated by that blow 
and only developed by III., which we suggest could not 
otherwise have made them. With shot actually enter- 
ing more deeply, and metal more widely disintegrated, 
this homogeneous plate, so far as we can see, is less 
desirable than its rival, however much we congratulate 
Messrs. Witkowitz on their admirable steel. 

When it comes to comparison with other plates, how- 
ever, we cannot accept the summary given in the article as 
dealing completely with the matter, or as being based on 
the latest data. First, as to perforation. The estimate 
quoted of English authorities may be fairly correct, but 
it is not up to date. ‘“ Brassey’s Annual for 1896” quotes 
nearly these figures; that is, the relation to the thickness 
ofa plate of 1Zin. in wrought iron as the highest equivalent 
‘until lately,” but this ‘‘ Annual,” now a year old, records 
instances of plates, both of American and Krupp make, 
defeating the attack of shot with a calculated iron per- 
foration of 2°5 times the thickness of the plate, and these 
were in trials which took place in 1895. The Witkowitz 
plates, as we have said, defeated their attack very com- 
pletely, but it was not a severe attack, being in every case 
less than 1-9 of the plate’s thickness in wrought iron—see 





tables above, We do not say that the plates would not 














Jone 18, 1897. 





THE ENGINEER 
















































tkowilz 
| 16,9-96 
We: 





Ch 6402 














Fuad. 























Fes. 6. 

















“Tus Exomesr” 


have acquitted themselves well under more severe trial. | 
On the other hand, we think the estimate that the | 
homogeneous plate would have resisted a shot with 
nearly 2300 foot-seconds striking velocity a moderate | 
one, but this only amounts to about 17}in. of iron, or | 
less than twice the thickness of the plate. We hope, | 
indeed, that the Harveyed Witkowitz plate would have | 
borne more than that. 
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of 10-9in. of iron, that is, nearly 1-8 times the plate’s thick- | stances the judges, just as in our case, did not think 
ness. It, however, defeated a4°72in. shot, with acalculated | it necessary to run through the prescribed trials, but 
perforation of 11-4in., or nearly 1°9 times the plate, | decided to run out to Congleton, some 15 miles, on 


thickness of iron. 
that of Witkowitz. 


Altogether this plate was softer than | Thursday. 
The latter would, we think, resist | to 1.18, when it reached its destination; seven miles 


The van started at 10.20 and ran very steadily 


considerably more in the way of perforation, but break up | an hour was said to be maximum speed. The roads were 


much more easily. 
Witkowitz’s Harveyed plate tested more severely. 


Altogether we should like to see | very good and in perfect order. 
The | and steepish hills, and in Congleton itself a kind of 


There were some long 


Next to come to shock and rending. The plates have | homogeneous plate we think would break up under a shot | ‘‘ Seven Dials” on a steep slope and paved, about which 


in this respect not been at all severely tried, because the | 
calibre of the shot is not sufficient. 


of the adequate size for a full test. 


Believing the plates | the wagon manceuvred very well. 
In Engiand 6in. | with hardened faces to be best to resist severe blows, we | ton of coalsand three big men beside the driver—two tons 


The load was half a 


plates are now regularly tested on supply by 6in. pro- | consider that the function of a homogeneous plate is to | are supposed to be the load. The air condenser leaked, 
jectiles, five blows being delivered, and we recently | resist long-continued fire from guns of less power, siege | but there were no stoppages due to defects in machinery, 


published the Vickers plate trial with six. 


These plates, | guns specially, and for this we think a tougher and | till the return journey. 


When about three miles on the 


it is fair to notice, are considerably larger in area than | probably softer plate than this one of Witkowitz is | way home one of the levers of the steering gear broke at 


that of Witkowitz. The shock per ton of plate was | 
505 foot-tons, and the total 3030 foot-tons. The total on | 
the Witkowitz homogeneous plate was 2519 foot-tons per | 
ton of plate, and under this the plate broke up. Two 
rounds were fairly close together, but as we have already | 
said, we are satisfied that some cracking had been 
initiated at the second round, and three of the rounds 
delivered on the Vickers plate much more nearly touch 
each other than those of the Witkowitz plate. More- | 
over, the actual wedging effect of a 6in. shot head on a | 
6in. plate must be considerably greater than that of a | 
5'9in. shot on a plate 8°66in. thick, and ought to com- 
mence a crack which an extended area would not prevent, | 
although it might hinder it from reaching the edge. 
To come next to Krupp plates, it appears that a series 
of Krupp plate trials made in 1895 were published not | 
only by us, but in Stahl wnd Eisen, and elsewhere, in | 
which results were obtained so peculiarly suited to com- | 
pare with those of Witkowitz, to the disadvantage of the | 
latter, that we hardly understand how the writer of 
the report came to challenge such comparison. The 
thinner Krupp plates were undoubtedly much more 
severely punished, but it was under a much more severe 
attack. A plate 5°75in. was perforated by a 5'9in. 
shot with such weight and velocity as to represent a per- 
foration of 13°6in. of iron, or nearly 2°4 times the thickness 
of the plate, and by an 8°27in. shot, with a perforation of 
12:6in. of iron, or nearly 2:2 times the plate’s thickness, 
and this, it is to be observed, delivered with projectiles of 
calibre in excess of the plate’s thickness, yet the injury is 
wholly local; there is no cracking extending from the 
shot hole, The case of the 11°8lin. plate attacked by 
12in. shot is much more remarkable. There is hardly any 
bulge, no serious cracking, and one single shot was, with 
a perforation of 25°9 wrought iron, or 2°19 times the 
thickness of the plate, delivered 1479 foot-tons energy 
per ton of plate. The wedging of a 12in. shot head enter- 
ing a plate 11-8lin. thick, and 6ft. 3in. wide, is surely 
much greater than that of a 5°9in. shot entering 8°66in. 
plates, 5-6ft. and 4°8ft. wide. In the former, the wedge | 
is nearly one-sixth the width of the plate. In the latter, | 
it is less than an eleventh and ninth respectively. i 
had a nickel steel plate on the occasion in question which | 
was attacked by ten shots. It was 6'lin. thick, and it was | 





perforated by a 5°9in. shot with a calculated perforation 


| was organised on much 
| Three judges were appointed—Sir W. Anderson, Mr. 


desirable. 








THE ROYAL AGRICULTURAL SOCIETY’S 
MOTOR VAN COMPETITION. 


| 
| 
| 
| 


an obviously defective weld. The car, empty, weighed 
29 cwt. 3 qr. 11 lb., of which 16 cwt. 3 qr. 11 lb. were on 
the hind, or main wheels, over which was also most of the 


| load to be carried. 


The motive power consists of a vertical boiler with a 


Tue Royal Agricultural Society, in pursuance of that | small fire-box and vertical tubes, » petroleum burner 
policy which has done so much to develope agricultural | with spray and compressed air, an inverted compound 
machinery, offered last year prizes for self-propelled vans, | engine, cylinders 2}in. and 3%in. by 4in. stroke, actuating 
to be competed for in connection with the approaching | cranks at right angles, with an arrangement to supply 


Manchester show. The money value of the prizes is | steam direct to the larger cylinder. 
as is perfectly well known, the | carries a wheel with a Reynolds chain, which actuates 


not great, but, 


The crank shaft 


commercial value of one of the Royal Agricultural | the second motion shaft for going backwards, and three 


Society’s prizes is very considerable. The competition 
the same lines as our own. 


F. W. Webb, of Crewe, and Mr. Bryan Donkin. The 


sets of spur gear to give three different speeds for going 
ahead, the connection being by two sets of clutches of 


| the ordinary kind, but transmitting through short stiff 


analogy between these names and those of the gentlemen | 
who acted as judges for our competition will be seen at a | 
glance. Precisely as in our case, makers of self-propelled | 


vehicles declined to submit their productions to the 
careful examination of competent engineers. Obviously 
these gentlemen have yet to learn how much an award by 
the Royal Agricultural Society of England is worth, or they 
would have competed. The run was only fifty miles out 
from Crewe and home again—a trifle ; not more exacting 
than the run to Brighton last year. Only three firms 
entered, the Anglo-French Motor Carriage Company, Bir- 


| mingham, T. Coulthard and Co., Preston, and the Lanca- 


shire Steam Motor Company, Leyland. We ask ourselves 
how can these things be? We have been told that a 
great motor car industry representing millions of capital 
is in full swing, has been in full swing for some time, and 
yet Coventry cannot manage to send a single van fit to 
make a run of 100 miles to a competition of world-wide 
celebrity. On the day appointed, Tuesday week, not a 
van had put in an appearance until 6 p.m., when 
the exhibit of the Lancashire Steam Motor Company, 
Leyland, made its appearance. It had started from 


| Leyland, four miles on the Crewe side of Preston, at four 


o'clock the previous day, and had, therefore, run, we 
understand, some 50 miles. The brass of the big end of 
one of the engine connecting-rods had broken, but other- 
wise it seemed all right, and ran into its coachhouse for 
the night as if it had been accustomed to it. The other 
two machines never appeared. Under these circum- 





spiral springs. They are actuated by two levers from the 
driver’s seat. The third motion shaft crosses the wagon 
and drives a road wheel on each side by means of a 
Reynolds chain and sprocket wheels bolted to spokes of 
road wheels. There is the usual “ Jack-in-the-box” 
compensating gear. The air condenser is on the roof; 
it consists of fifteen rows of the well-known Row tubes, 
and seemed sufficient for most places on the road, but it 
leaked a good deal. As the wagon only reached Crewe 
late in the evening, there was no time to make any 
measuring arrangements, so that the oil and water were 
very roughly gauged; the leaks in the condenser made 
the latter measurements of very little value. 

On the whole the judges were very favourably im- 
pressed with the machine, and think that another year’s 
experience might make it valuable. They could not 
award a prize, but “highly commended” it, and recom- 
mended trials next year. It is to be hoped that the 
miscellaneous judges will award a silver medal as to a 
new implement of good promise. 

From first to last the course of this competition has 
been similar to that of our own. A steam van has been 
the most successful; oil and spirit engines have been 
nowhere. The Leyland car is propelled, like that of the 
Liquid Fuel Company, by compound engines ; but, unlike 
it, it has three speeds. It is a noteworthy and most 
suggestive fact that the steering gear broke down. A 
precisely similar accident occurred to the Liquid Fuel 
Company's van on the run to Birmingham. These 
failures are entirely due to the vibration and concug- 
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sion caused by travelling over uneven roads. The most 
satisfactory thing about both competitions isthe way in 
which steam has kept its place against the oil and spirit 
motor. 








THE OPERATION OF MACHINE TOOLS BY 
COMPRESSED AIR. 


CoMPRESSED airis now suggesstully used for hundreds of 
purposes, most notable among them the air brake, air cranes 
and hoists, air drills, and riveters. There has been recently 
patented by Mr. Alexander Gordon, President of the Niles 
Tool Works Company, Hamilton, Ohio, an application of air 
in the operation of planing machines, which will, he claims, 
be of great advantage to that type of machines and add greatly 
to their efficiency. A wholly trustworthy and positive feed has 
long been desired and never fully attained. In Gordon’s 
device, the feed is actuated by air, and is absolutely positive 
and practically unlimited in range. A quicker return than 
ordinarily obtained is desirable. By the operation of clutch 
pulleys by air any desired speed may be obtained, and the 
mechanism is exceedingly simple, with few parts, and none 
subjected to excessive wear. 

We illustrate the pneumatic feed and quick return. The 
air is taken from the compressed air supply, such as is now 
in use for general machine shop purposes, or from a small 
pump that may be attached to the machine in any con- 
venient position, and driven by a belt from the countershaft. 
It is carried from the pump or compressor through suit- 
able pipes to the air cylinder A that controls the feed and 
driving-clutch mechanism. A specially constructed valve 
admits it to the cylinder. This valve is operated through 
simple connections, fully shown, by the shifter arm B, and 
reversing tappets on the planer table. When the table 
carries the tappet or dog against the reversing level, instead 
of shifting the belts, as in the ordinary planer, it moves the 
valve lever controlling the air admission to the cylinder. 
This instantly throws the piston in the cylinder to the oppo- 
site end, carrying the rack C to which it is attached forward 
or backward to operate the feed-rack. At the same moment 
the clutch operating the worm shaft is thrown over, and the 
direction of the table motion is reversed. This shifting 
arrangement is extremely simple and most efficient. 

By examining the figures Nos. 1 and 2, it will be seen that 
the piston-rod is carried through the cylinder towards the 
back of the planer, and is connected to a lever D. The 
opposite end of this lever is attached to a rod running across 
and under the bed to the worm shaft. On the worm shaft 
end of this rod is a segment gear E—Fig. 1—whose teeth 
work into a short rack. The rack is attached to a rod which 
moves the central member F of the clutch from one pulley to 
the other; the pulleys are operated one by straight and 
one by cross belt. It is easily seen how the reverse motion 
is obtained. 

Fig. 1 shows the clutch pulleys, bearings, sleeves, and 
casing in section, exposing the clutch shifter-rod in the 
interior of the worm shaft, and clearly shows the various 
features of these parts. The belts run continuously in one 
direction, thus preventing the excessive wear due to shifting, 
to overcoming momentum of pulleys and other parts, and to 
the rubbing of the edges of the belt in the shifter eyes. The 
belts can be made as wide as the necessities of the case 
require, not being limited by any of the conditions always 
prevailing in other planers. The clutch, from its peculiar 
construction, holds, we are told, most tenaciously under very 
slight pressure, and is quite easily released. There is 
absolutely no adjustment required in keeping the clutches in 
working order, as they will do their duty until the wood 
facing is entirely gone, and the replacing of this facing or 
lining will not cost nearly as much as the repairs to and 
replacing of belts. This is an ideal machine for variable 
speeds, as the pulleys controlling the cutting speed can easily 
be made, and the cones and belt shifted as on a lathe. e 
pulleys operating the return stroke could also be made in this 
manner, and the speed increased or decreased, as the piece 
being planed is very heavy or very light. 

A number of these planers, from 30in. by 30in. to 10ft. by 
10ft., are in successful operation at the Niles Tool Works, and 
a 54in. planer for planing locomotive frames, with 35ft. 
traverse of table, is now under construction. The quick 
return on this planer is especially desirable by reason of its 
length, and the comparatively slow speed of the cut. 








SOCIETY OF ENGINEERS. 


AT a erg, | of the Society of Engineers, held at the Royal 
United Service Institution, Whitehall, on Monday evening, 14th 
June, 1897, Mr. G. Maxwell Lawford, President, in the chair, a 
paper was read by Professor Herbert W. Umney, Assoc. M. Inst. 
C E., entitled, ‘‘The Compression of Air by the Direct Action of 
Water.” 

The author, by way of introduction, referred to the importance 
of obtaining compressed air by the simplest ible means. In 
particular, he called attention to the best of all methods, being 
the only one whereby the compression takes place isothermally. 
‘The idea, however, he observed, was not a new one. He referred 
to the ancient methods in use in Spain, and stated the general 
principle underlying the system. He then directed special atten- 
tion to the plant erected by Mr. Frizell of New York, which gave 
an efficiency of 52 per cent. when tested. He stated that an 
abstract of these experiments was recorded in the proceedings of 
the Institution of Civil Engineers in 1880. 

The author then described a plant which has recently been 
erected by Mr. Taylor, of Montreal, giving an increased efficiency 
of 10 per cent. He gave in detail the method of impregnating the 
water with minute bubbles of air, the improvement being entirely 
due to this feature, and pointed out the alterations neceesary, being 
confident of obtaining 75 per cent. of the power at command. 
He also gave records of the trials conducted, and has computed 
the various hydraulic losses in the apparatus. He summarised the 
advantages of adopting this principle as follows :—(1) The com- 
pression takes place isothermally. 
and working expenses, are less than by anyother means, (3) It is 
suitable for adoption in the case of low waterfalls. He claimed 
that these far outweighed the objections of sinking a shaft, 











In the State of Indiana a big legal fight is pending 
between the oil producers and gas consumers, The latter urge 
that the natural gas supply is being wasted by the raising of oil, 
thereby violating a law passed in 1893, The defendants are the 
proprietors of the great Carver cil gusher, which opened up the 
new Indiana oil-field. Attorney -General Ketcham will file an 
action in the court, enjoining operators from proceeding further 
in oi/-development on the ground of waste of gas. The real issue 
is a fight of gas consumers all over the State against oil men. 
They contend that oil development always drowns out gas, 
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(2) The initial outlay, repairs, |- 
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DRILLING AND B 


MESSRS, J. SPENCER AND CO, 








SPECIAL RADIAL DRILLING AND BORING 
MACHINE, 


THE accompanying illustration is from a photograph of a 
radial drilling and boring machine constructed by Messrs. 
James Spencer and Co., of the Chamber Ironworks, Hollin- 
wood, near Manchester, for one of the large local gas engine | 
makers, and specially designed to meet the requirements of 
modern practice, all the various details being brought 
thoroughly up to date. The machine, which is powerfully 
geared, is capable of drilling holes up to 3in. diameter out of 
the solid, and boring holes up to 12in. diameter. The spindle, 
which is of hard steel, 3in. diameter, has a variable self- 
acting feed motion by rack and pinion, through a range of 
18in. The arm will swing through a radius of 180 deg., and 
the spindle will cover any radius from 2ft. to 7ft. from the 
centre of the trunnions. The arm can be raised or lowered 
on the column through a range of 2ft., and the distance 
between the base-plate and the spindle nose in the highest 
position is 6ft. 3in. The machine is driven by double gear- 
ing, and the driving apparatus is self-contained with the 
machine, One fast and two loose pulleys are provided, an 
arrangement that enables open and crossed belts to be used 
for reversing, so that the machine can also be employed for 
tapping andstudding. The bevel driving wheel on the spindle 
works in a conical bearing with an adjustable bush to take up 
wear, and at the same time keep the spindle perfectly true 
with the base-plate. The spindle has hardened steel washers 
to resist the pressure of the cut, and is also balanced and 
fitted with a releasing motion, to enable it to be brought to | 
or from its work quickly. The head is traversed on the arm 
by hand wheel and rack and pinion placed in a convenient 
position within easy reach of the operator. The machine 
stands on a planed foundation plate, 10ft. 9in. by 3ft. 6in., 
by 9in. deep, and T-bolt grooves are provided on the top 
and on both sides for fixing work. The same company 
has recently completed for the Midland Railway Com- 
pany’s works at Derby, a specially designed treble-geared 
Daplex wheel-turning and tire-boring lathe, arranged to 
turn a pair of locomotive wheels on their axles at the 
same time, or to bore two tires up to 8ft. diameter on the 
treads. 

This machine, of which we give an illustration, consists of a | 
pair of powerfully geared headstocks, mounted on a planed 
bed or base-plate, with extension pieces to carry slide rests at 
the back and front of the lathe, and planed the full length 
with T slots for bolting the headstocks and slide rests to the 
bed. The two headstocks are fitted with revolving cast iron 
spindles of large diameter, which run in gun-metal bearings, 
with thrust collars in the back bearing to resist the pressure | 
of the cut. On the end of each spindle is a flange of large 
diameter, to which is bolted a face-plate geared externally, 
and driven by pinions on a steel shaft running along the 
centre of the bed. Each pinion is so arranged that it can, 


by means of a lever placed in a convenient position, be put 7 


in or out of gear with its face-plate when desired. The | 
driving cone on the fast headstock has four speeds, each 6}in. 
wide, the largest 36in. diameter and the smallest 283in. dia- 
meter. The loose headstock is adjustable along the bed by 
rack and pinion, so that various lengths of axles can be 
admitted between the centres, and the spindle is bored out 
and fitted with a steel ram or inner spindle, similar to an 
ordinary loose headstock, which carries a steel centre, and 
can be adjusted by hand wheel and screw, so that axles can 
be put in or out of the lathe readily. The lathe is fitted 
with four compound slide rests, movable along the bed longi- 
tudinally or transversely, each having double swivel adjust- 
ments, so that the sides and tread of the tires can be turned 
at one setting. Each slide has an independent self-acting 
motion in either direction by ratchet, and all the feed | 
motions are self-contained on the bed of the lathe. Each 
face-plate is fitted with two compensating drivers for wheels, | 
and also four case-hardened jaws, each adjustable by screw | 
for gripping either the insides or the outsides of the tires or 
wheels when being operated upon. With the lathe are in- 
cluded the requisite overhead driving apparatus and a set of 
case-hardened wrought iron spanners. 








| appearance, and then it became practically extinct. There were 
| rumours that it was to be seen in the neighbourhood of Coventry 
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SHEERS FOR HAULBOWLINE DOCKYARD. 


On page 624 we give outline drawings of a fine set of sheers 
lately constructed by Messrs. Day, Summers, and Co., of 
Southampton, for her Majesty’s dockyard at Haulbowline. | 
The drawings show a side front elevation and plan, and an | 
enlarged detail of the winch. 

The front legs are 120ft. high, 45in. diameter in the middle, 
and 22in. diameter at ends, and have an overhang from the | 
perpendicular of 50ft., and an inhang of 19ft. The back leg 
is 160ft. long. There are two hoisting winches, each capable 
of lifting weights up to 50 tons, and each driven by a separate | 
pair of engines having cylinders 12in. diameter and 1din. 
stroke. The long screw of the traversing gearis driven by | 
another pair of engines having cylinders 18in. diameter by 
15in. stroke. There is one tubular boiler for supplying steam 
to all these engines, the diameter being 8ft. and the length 14ft. 


and Birmingham, and pictures were distributed of extensive 
buildings in which engineers and mechanics worked early and late 
at its manufacture on a mest extensive scale. A new business 
could not be built up in a day, we were told, and time must be 
given for experiments; this was reasonable enough, although such 
views found no place in the previous utterances of company pro- 
moters, whose numerous ‘‘master” patents were sup to 
provide for all contingencies, Nevertheless, the plea for delay 
was accepted, the more so as it was felt that this month would 
see the end of it, as two very important competitions were timed 
to take place in June. The first of these was that instituted by 
the generosity and public spirit of our contemporary THE ENGI- 
NEER, which cffered £1000—afterwards increased to £1100—to be 
distributed in prizes to the makers of self-propelled common road 
vehicles. It was on July 5th, 1895, that the announcement was 
made, nearly two years ago, and on April 17th, 1896, more than 
thirteen months ago, the conditions of the competition were pub- 
lished. The first date assigned for the trials was October, 1896, 
but this was eventually altered to June, 1897. ‘The second com- 
petition commenced yesterday under the auspices of the Royal 
Agricultural Society, at Crewe, and at the time of writing is 
probably not concluded. Both of these were most important 
events to the motor car industry, and it was expected that they 
would draw forth a crowd of competitors, anxious not only for the 
money prizes, but still more for the reputation that would be 
gained by the winners, 

There were 72 entries of machines—not of makers—for THE 
ENGINEER competition, but of these only five took their placs 
before the judges. For the Agricultural Society’s prizes only thrce 
entries, with one appearance, were made, What has, then, 
become of the motor car industry of which we have beard so much? 
| Is it making such vast profits that a thousand pounds is not worth 
trying for; or is the demand so great that the commendation of 

impartial and eminent judges is valueless? We think not. The 
deductions to be made from the dearth of competitors were well 
| put last week by THE ENGINEER, which said:—‘‘Ouressay . . + 
placed the world in the possession of the facts concerning the 
| motor car industry in this country. There is at present no such 
industry. There is no such thing as a thoroughly satisfactory 
| self-propelled vehicle. . . » Wehaveevery reason to believe 
| that the best England can do at present was shown at the Crystal 
| Palace, and, in the opinion of three most competent engineers, the 
carriages shown were so imperfect, so unsuitable to the fulfilment 
| of the purposes which a motor car ought to serve, that they would 
| not submit them to farther trial. ’ 
| It will be remembered that the original conditions excluded the 
vehicles driven by naphtha or benzoline. Afterwards an additional 
prize of £100 was offered for this class of vehicles, and it 
was expected that there would be a large representation, as 
there has been a fairly long experience of such machines 
|in France. But none appeared. Of this our contemporary says:— 
| Attention may be called to the fact that Coventry would not run 
| the risk of sending even one of the perfected machines which we 
| are assured are being made, presumably for stock—for no one 
| seems to buy them—to take part in the competition. The world 
| has been assured that Daimler carriages have not been sent because 
| they were ‘shut out by the rules from competing in any but a 
| minor side class, to win a prize which is of no value.’ We think 
that to earn even a good word from men of the reputation 
by the judges in this competition would be of the utmost value to 
any motor car makers, and we have no doubt that the fact that 
Coventry has been entirely unrepresented will be estimated as its 
true value. We ourselves do not believe that there is any motor 
car industry, properly so-called, carried on at Coventry for other 
than company-promoting purposes—a possibly remunerative, but 
searcely legitimate, branch of engineering.” 
In an article dealing with the conditions of THE ENGINEER'S 
competition, published by us on November 27th, 1596, we quoted 
a sentence from the <Axutomotor and Horseless Vehicle Journal, 





| which said, ‘‘In all friendliness we would ask Engineering to look 


a little more kindly towards the new industry,” to which we 


| replied that we would look very kindly towards the new industry 


when it arrived. We have now the testimony of the most liberal 
patron of the motor car—always excepting the credulous investor 








DUPLEX WH 


Steel wire ropes are used for the hoisting purchase, the | 


| blocks being fitted with sheaves of large diameter. The 


sheers generally areconstructed on the well-known traversing 
system introduced by the firm of Day, Summers, and Co., 
many years ago, and supplied by them to many other of her 
Majesty’s dockyards. 








MOTOR CARS. 
(From Engineering. ) 

A YEAR ago we were told that the motor car was waiting, like 
a high-mettled horse, to rush into our streets and s the 
moment that Parliament relaxed the legislative curb which fettered 
its impulses, The eventful day arrived last November, and we 
saw the gathering of forty or more cars at the Hétel Metropole, 
and the subsequent race to Brighton. Then followed prospectuses 
and new companies in profusion, but the car, which was to supplant 
the horse and to enter into every phase of social life, unaccount- 
ably vanished. For a short time it made an occasional sporadic 








EEL LATHE 


—that it has not yet commenced to exist, and our previous atti- 
tude is amply justified. It must be always remembered that a 
locomotive with a steering gear added is not a motor car, even if 
petroleum take the place of coal and also of water. The motorcar 
of the future must be able to compete with the horse, not only in 
his capacity for speed, but also in economy of keep and attendance. 
For years the problem has been studied in relation to tramways, 
and, speaking generally, it has ended in failure. A tramcar 
generating its own motive power without nuisance either to 

ngers or public, and running economicaily in comparison with 
ee traction, yet remains to be produced. The motor tramcaris, 
however, an easy problem compared with the motor carriage or 
omnibus, and it will be a very considerable time before it attains 
the dignity of constituting an industry, As an instrument of 
sport, affording plentiful chances of sudden death from collision, 
upset, and erplosion, the spirit car will satisfy the aspirations of 
any reasonable man, but it is just these capabilities which put it 
out of court as a commercial vehicle, 








Tue Japanese Government has placed an order for a 
first-class line of battleship of 11,000 tons with Messrs, Thomson 








and Co., Clyde Bank, Glasgow. She will be practically a duplicate 
of H.M.S. Jupiter. 
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NAVAL REVIEW AT SPITHEAD. 


Atreaby the dockyards of Devonport and Chatham 
have begun to despatch their contributions in the shape 
of battleships and cruisers to Portsmouth, which are to 
take part in the vast naval pageant of the 26th of June, 
1897, at Spithead, and every basin, graving dock, and 


building slip at the last-named station has a ship in or | 
Before the preparations made on this august | 
occasion to do honour to the sixtieth anniversary of her | 


upon it. 


Majesty’s reign, even the events of the great naval review 
of 1887 pale into utter insignificance. For only ten years 
ago the scratch team of one hundred and odd ships 


nearly 300 of which are of large or medium quick-firing 


the armoured arrangement and the disposition of arma- 
ment upon the Renown, which is the most recent of all 
these vessels, although her construction was actually 
commen:ed prior to the laying down of the Majestic and 
Magnificent; those of the Majestic, of the Royal 
Sovereign, and, in order to afford an opportunity of 
making @ critical study of the development which has 
taken place during the past twenty years, of the Colling- 
wood and Thunderer types. We described fully, in Tox 
| ENGINEER, for the 18th of December last, the features 
illustrative of the battleship Prince George, hence there is 





which was got together contained scarcely half a dozen | no need to go over the old ground in detail, as a descrip- 
| tion of one ship applies practically to each vessel of her 
class ; but we give briefly a few comprehensive remarks, 
which will assist the reader in understanding the various | 
| points in which the battleship has 


of all types that were really recent and up to date, and 
the element of cruisers was conspicuous by its absence. 
About half the heavy guns mounted in the various war 
vessels were of muzzle-loading character, and the heavy 











been gradually modi- | 


Profiles will be given in our columns next week showing | 


main deck battery of the Royal Sovereign and her sister 
ships. At the same juncture the quick-firing 4°7in. and 
6in. guns came to the front just in the nick of time, 
and the eight vessels of the new class were provided 
with a secondary armament of 6in. calibre such as had 
not yet been dreamed of, as each gun was capable of 
discharging five or six rounds per minute, whilst four of 
the ten guns in this battery were casemated. In the 
Majestic type a further advance was made; the number 
of the secondary ye seer was increased to twelve, all 
being situated and isolated in armoured casemates, four 
having high ‘“‘command” on an upper deck. The 12. 
pounder quick-firer, with its rapid breech - closing 
apparatus—requiring only one movement to effect the 
opening or closing of the breech—was now introduced, 
and eighteen of these powerful medium weapons were 
mounted upon the new ships, two being upon the 
breastwork forward of the superstructure, and pos. 
sessing a splendid range of fire. So much for the 
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THE THUNDERER 


quick-firer—called appropriately by Sir Andrew Noble 
“his own child ”—had not even come into existence, for 
it was in the autumn of 1887 that the original 4°7in. 
quick-firing gun was sent to Portsmouth to be tested by 
the artillery experts of the Excellent. Some great 
military authority declared recently that there was never 
such a thing as a revolution in warfare. This may 
possibly be true in regard to armies, though we are 
inclined to doubt the accuracy of the aphorism even to 
this limited extent, but that it is inapplicable to naval 
machinery of war is absolutely proved by an analysis of 
the component factors which go to make up the sum 
total of the British fleet to be reviewed next week. 

Allin this imposing array of 150 battleships, cruisers, 
torpedo-gunboats and destroyers, with the exception of 
four or five doubtful battleships, such as the Inflexible, 
Colossus, and Edinburgh, and a few 9-knot gunboats, 
which appear to have been included as the “ horrid 
examples,” or as foils to set forth the beauty of the rest, 
are of the very latest and most approved types. The 
training ships must also be excluded from this category, 
as they are only an accessory to the fleet, and do not 
form a component factor of it, although they are part of 
the 150 vessels. Hence it is clear that in the short space 
of ten years an actual revolution in the machinery of 
naval warfare has taken place. 

We propose to-day giving ‘a brief description of the 
various battleships belonging to Great Britain, which will 
be anchored in the lines on the 26th of June, and to deal 
with the cruisers, torpedo-gunboats, destroyers, and 
torpedo boats of our fleet, also with the foreign warships, 








later on. The following is a nominal table of the battle- 
ships to be present :— 
g Armament. 
New battleships. Displacement, wrap oF large Small. 
medium. 

Majestic... ... 

tae em | 

lars ty 5 
Jupiter... ... 1.724900 .. — 4 30 20 
Prince George 

Victorious ... ... 

Royal Sovereign... 

et ee . P 
Resolution .. 2 714160 .. — 4 10 36 
Empress of India... 

Renown... ... ... 12,3880 .. — 4 24 19 
Other battleships. 

Pee. cs 2. TR. o> 2 10 Ww 4 
Collingwood... 9,500 .. — 4. 6 26 
i ee 10,300 .. — 10. 0 29 
Sans Pareil ... ts ae ie 12 32 C*éS; 
Colossus... ’ ‘ 

Edinburgh .. |.s %420 .. — 9 x" 0 
Inflexible 11,88) ... 4 8 _ 21 
Devastation... 9330 .. — 4 — 19 
Thunderer ... 9,330 .. — 4 _- 18 
Alexandra ... 9,490 ... 8 10 = 23 


These twenty-one ships have an aggregate displace- 
ment of just a quarter of a million of tons; their speed, 
with the exception of the four older vessels, to which 
allusion has already been made, averages more than 


17 knots, the armoured protection over their vitals is 
sufficient to check the career of a 12in. projectile from 
the most powerful breech-loading gun that either France 
or Russia carries in her vessels, and their armament 
consists of upwards of 800 guns of various calibres, 








“SSS'is superstructure added during cost ietion 


fied, and the improved form evolved from the old monitor 
of twenty years ago. 

The Thunderer was an excellent model as regards 
armoured protection, stability, handiness in turning, and, 
according to the light of the age in which she was 
designed, in offensive power. The position of her guns 
was far better than that of the Inflexible, Ajax, and 
Agamemnon, which succeeded the type originating in 
the Fury of Sir E. J. Reed, aship subsequently altered and 
renamed. But the Thunderer mounted no secondary or 
auxiliary armament of medium calibre, and there was 
no room upon her superstructure for such weapons. 
Hence, in the Collingwood, the heavy or main gun posi- , 
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THE COLLINGWOOD 


evolution of the Majestic type, the armoured deck 
being altogether modified in its attributes at the same 
time, the flat surface hitherto employed, which had 
necessarily to be separated from the double skin of the 
ship in order to raise it sufficiently for the engines to 
work beneath, giving way to a curved steel roof 3in. 
thick at the top, and 4in. thick upon the slopes, which 
afforded a practical increment of din. of horizontal thick- 
ness of armoured protection to the sides of the vessel. 
The slopes also arose from the double skin. 

We have now run through the main features of the 
battleships which will be represented in the forthcoming 
review. The supplement which we publish this week 




















" 
' 











' 
THE ROYAL S2VEREIGN 


Unfortunately, in the design of the Collingwood, 


guns, was unarmoured, although | 


as yet been made apparent, although subse- | o 


y shown in the most vivid degree by experiments | 


It was left, therefore, for Sir W. H. White, in his | 





tions were pushed forward and aft, and room found | represents all the types present with the exception of 
between them for that valuable adjunct, a secondary the Renown, which we shall 
gun battery, having a powerful broadside fire on both 
eas, 


reproduce next week. The 


| original vessels will soon be before our eyes upon the 
| waters of the Solent, and we can study them from 
| this secondary battery, which was composed of ordinary | observation. 
| breech-loading 6in. 
splinter bulkheads protected the ends, so as to prevent | tabulated statement of the entire fleet will be given ina 
the effects of a raking fire; and the several guns were | condensed form, and the whole mass of shipping present 
not isolated in any way, the terrible havoc made by will be dealt with as to figures of tonnage, steam power, 
— from a shell bursting in an open battery not | speed, gun power, and the number of men and quantity 
avin 
nalk 
on board the old hulk Resistance. 


After going through the cruisers and smaller craft, a 


f ammunition carried. 








LAVINGTON FLETCHER.—The death is announced, at his residence, 


working out of the famous Naval Defence Scheme in | Fairfield, Alderley Edge, of Lavington Evans Fletcher, M. Inst. C.E., 
1889, to introduce his valuable design for a closed-in | #t se th 
casemate armoured on all sides, so as completely to ae i 
isolate each weapon, and to make a start with his system, 
by the introduction of four of these casemates into the 


of 75 years. Mr, Fletcher, together with Ramsbottom 
airn was one of the founders of the Manchester Steam 


Users’ Association, an institution of which he has been the con- 
trolling spirit until his decease. We hope to be able to give some 
particulars of Mr. Fletcher's life in our next issue, 
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THE BRUSSELS EXHIBITION. 





Ar the invitation of Mr. Gooday a party of gentlemen 
travelled to Brussels last week by the Antwerp-Harwich 
route, and were courteously entertained at the Exhibition 
by Mr. Dredge, the Hon. Executive Commissioner of the 
British Section, and by Mr. Waterlow. Although not 
the quickest road to the Belgian capital, there can be 
little question that the Great Eastern route is at this 
time of the year in no way inferior to the shorter roads 
from the south coast. The service is all that it is 
possible to desire ; the trains run express from London to 
Harwich right on to the quay, and the boats start very 
shortly after the arrival of the trains. At the other end 
the same expedition is observed, and an excellent train, 
stopping only at Malines, carries the traveller rapidly 
to Brussels. The accommodation on both the trains and 
the boats are too well known to need description, and 
when the exceedingly low fare is taken into account, the 
Great Eastern route from London to Brussels stands 
unrivalled. 

The postponement of the opening of the Brussels Exhi- 
bition by the king, on the score that he had been asked to 
inaugurate an exhibition, and not to open packing cases, 
has been the subject of remark for several weeks past, and 
we need only refer to it now to mention that even at the 
present time the Exhibition is far from finished, and to 
present it as the reason of our unwillingness up to the 
present time to say much about its contents. However, 
we are now more or less compelled by circumstances to 
say something about it, although we should prefer to 
have waited for another month or six weeks, by the end 
of which time it may fairly be expected that completion 
will have been reached. We are proud at the same time 
to be able to say that the British Section has from the 
beginning been one of the most, if not the most forward 
section, and this we must willingly attribute, as do all who 
are connected with that part of the Exhibition, to the in- 
defatigable energy of Mr. Dredge and his assistants. Itis 
not yet entirely finished, here and there a few little things 
need arranging, and one or two exhibitors, notably Mr. 
Blackwell, the largest exhibitor in the British Section, are 
inquiring for goods which arrived at Antwerp weeks ago. 
This delay, h:wever, is in no degree the fault of the 
managers of the section, but lies if with any one in par- 
ticular, and if not wholly attributable to faulty pre- 
arrangements, with the railway company. 

When ail things are considered it must be admitted that 
the British Isles make an exceedingly good show. There 
have been peculiar difficulties to combat, and as some of 
them were unconquerable, in consequence there are 
omissions which are the subject of regret. Notable amongst 
these is the lack of English machinery, a failing which is 
made very evident by the magnificent display of the 
Belgian engineers. The defect, however, is due to two 
good causes, causes which have, moreover, in other 
directions rendered the task of the commisioners difficult. 
In the first place, many makers and merchants expressed 
their intention of exhibiting largely at the great Paris 
Exhibition of 1900, and were naturally unwilling to go to 
any great trouble or expense before that time. And for 
another thing, the great activity in all branches of 
business, which has been a distinguishing feature of the 
present year, left manufacturers with but little time or 
inclination for preparing large exhibits. In spite of these 
difficulties, the original area of thirty thousand square 
feet purchased by the British Commissioners has been 
increased to seventy thousand square feet, all of which 
is devoted to the commercial and industrial section, the 
small allotment for machinery, and the courts containing 
an excellent and very representative collection of English 
art, not being included. The British Section is thus in size 
only second to France amongst the foreign exhibitors. 

In the present issue we can do no more than give a 
general impression of the Exhibition as it struck us during 
our short stay in Brussels, reserving for more detailed 
description such features as we think will prove of interest 
to English engineers. 

The Exhibition as a whole is divided into two parts, 
separated from each other by a distance of seven miles, and 
connected by the will-be magnificent avenue of Tervueren, 
to the desire for the construction of which not afew persons 
say the Exhibition in a large measure owes its origin. This 
new road connects Brussels with the beautiful park of 
Tervueren, and opens up a district which it is anticipated 
will become in time a fashionable suburb. An electric 
tramway runs the whole length of the avenue. Within 
the park itself, which is of very considerable extent, 
several buildings have been erected. These contain 
principally exhibitions connected with the colonies. 
The feature of this part is, however, unquestionably Mr. 
Behr’s ‘‘ monorail,” of which a brief description will be 
found in THe Enervegr, April 2nd, of thisyear. The line 
is rather over three miles in length, consisting of two 
straight portions connected by two curves of about 
1600ft. radius. The general method of construction with 
a single top rail and the side thrust rails is too well- 
known to need further description. 

On this line is placed a specially-constructed carriage, 
capable of running at very high speeds on account of its 
special form, the mechanical details of its construction, 
and the shape and power of its electric motors. This 
carriage is about 59ft. long. The lower part consists of 
two bogies, connected with each other by a special joint. 
These bogies contain the main and guide wheels and the 
electric motors. The upper part consists of one single 
carriage body with seats for 100 persons, a compartment 
for the electrician in front, and one for the conductor in 
the rear. Each bogie has four carrying wheels, z.c., eight 
for the whole carriage, to four of which are attached 
electric motors—one to each wheel—weighing about three 
tons each, and developing 150-horse power at 600 revolu- 
tions per minute, equivalent to about 100 miles an hour. 
This speed it is proposed to attain on the Tervueren line. 
Each bogie carries also sixteen horizontal guide wheels, 
i.e., thirty-two altogether. Their principal object is to 











maintain the equilibrium of the carriage, and to trans- 
mit to the guide rails the pressure produced by the 
centrifugal force which is developed by the carriage in 
going round curves. The line itself is constructed so as 
to easily resist any pressure which may be produced, and 
it is chiefly the construction of the line in its relation to 
the guide wheels and the carriage generally, which will 
enable the train to travel at the rate of 100 miles an hour 
without danger of derailment or any of the accidents 
liable to happen, under similar circumstances, on an 
ordinary double-rail railway. The total weight of the 
carriage is about fifty tons, or half a ton of deadweight 
per passenger. The pressure exercised upon the Tervu- 
eren line at a speed of 100 miles an hour by the centri- 
fugal force is about eighteen tons, so that the tractive 
power required will be increased as if the carriage had an 
additional weight of eighteen tons. The cost of traction 
should, therefore, be very moderate in comparison with 
that of an ordinary express train. 

The current is eventually to be supplied by a station 
furnishing about 1000-horse power, which is now being 
constructed in the Park. The current will be supplied at 
a pressure of 750 volts at 130 ampéres, and will be con- 
veyed to the motors by a steel rail of inverted convex 
channel section, placed beside the line and insulated from 
the sleepers by porcelain blocks. Messrs. Thos. Parker and 
Co., Limited, of Wolverhampton, are responsible for all 
the electrical arrangements; the carriage, which is a very 
beautiful piece of work, was constructed by the Gloucester 
Railway Carriage and Wagon Company, Limited, and the 
general contractors for the line were Messrs. Fichefel 
Fréres, of Brussels. 

Mr. Behr also shows some other details of his rail- 
way work mainly connected with his system of light 
railways. The switch by which a train can be moved 
from any particular line on to any one of a number 
which centre in the switch is at once the most 
important and attractive. It consists of a short piece of 
curved line which can be revolved like a turntable. 
Radiating toward its centre of rotation are the other 
lines of the system. The curve in the line is slight, but 
it is sufficient to connect two lines which are not dia- 
metrically opposite. The train has to be shunted back- 
wards and forwards across this switch, which, after each 
shunting is turned through a certain amount; the 
number of shuntings varies, say, from about one to 
twelve times, but by a sufficient number of moves the 
train can be moved from any one line on to any other. 
It is practically impossible to explain the action on paper 
or in words, as Mr. Behr has found, and he has therefore 
provided himself with a model, which makes the action 
quite clear. It is hoped that the delay, for which neither 
the engineers or contractor are responsible, will shortly 
be got over, and that a start will be made with the run- 
ning. The line and the carriage are entirely complete, 
but naturally some adjustments will be required before 
the maximuin speed anticipated will be attained. 

Returning now to the Brussels part of the Exhibi- 
tion, the most notable feature in the British Section 
is a magnificent display of models of warships and 
merchant vessels. No finer collection has ever, we 
believe, been brought together, and when it is remem- 
bered that another similar and excellent exhibition is 
now to be seen at the Crystal Palace, one is drawn to 
the inquiry, what value in pounds sterling is repre- 
sented by the magnificent fleet of models belonging to 
England? It would be very interesting to know the 
cost of some of these miniature ships, and although we 
are far from wishing that the manufacture of them 
was given up or reduced in any way, we may ask asa 
matter of curiosity, do they repay the cost of construc- 
tion? Historically, models are always of the greatest 
use and fascination, and for those reasons alone it is as 
well that we, who are well able to afford them, should 
have them. A suggestion that the models of all our 
vessels of war should be made to thé same scale 
suggests itself. 

We pass naturally from this subject to that of the 
two hundred house fiags of our mercantile marine which 
have been most fittingly adopted as the means of decora- 
tion of the Annexe devoted to transportation. ‘‘ This 
may,” says Mr. Dredge in the preface to a catalogue 
which stands as a model of all catalogues, ‘‘ be claimed 
as an entirely novel display, one which is not only strik- 
ing and eloquent, but which lends itself in an effective 
manner to decorative purposes, and it appears that a 
British Court at a foreign exhibition cannot be better 
decorated than by the insignia of the leading maritime 
powers.” With this statement we entirely agree. No 
more striking witness of the power, strength, and dignity 
of British commerce could possibly have been devised. 
The display is far greater than that which any other nation 
could produce, and must impress our neighbours with the 
sense of Britannia’s supremacy on the sea commercially 
as the models of warships must bring home to them the 
reality of her enormous fighting power. 

As we have said above, the absence of English 
machinery is at once a striking and regrettable fact. 
The only exhibit which calls for more than passing 
remark is that of Mr. Robert W. Blackwell, the largest 
individual display in the British Section, if not in the 
entire Exhibition. The feature is, of course, electrical 
tramway work. As many of our readers know, Mr. 
Blackwell has for several years past devoted himself to 
the study of electrical traction in all parts of the world, 
with a view to perfecting a system which shall not only 
be acceptable in this country but on the Continent. At 
present he does not manufacture on his own account, but 
purchases the parts necessary for tram car frames, 
motors, poles, conductors, &c., from different firms and 
combines them. A good deal of his work comes from 
America, and we had a lengthy conversation with him on 
the subject, in the course of which he assured us that he 
was perfectly willing to employ English goods throughout 
if they cond be produced of the quality and at the price, 
or even slightly greater, of the American goods. At 
present, with few exceptions, he is unable to obtain 





material of the sort he requires in this country, but it ig 
a satisfaction to us to learn that he hopes in the near 
future to be able to employ a larger proportion of British 
made items. 

The Exhibition which the Belgian engineers have pro. 
duced is in every way a credit to them. We have again 
and again remarked on their ability and the thoroughness 


they put into their work. A walk through the great hall 
in which their engines are gathered together will prove, 
we think, to any engineer how true our observations 
have been. Most of the engines exhibited are actuated 
by steam, and are, with one or two exceptions, of the 
medium size horizontal class. Regarded as a whole they 
are all remarkable for one characteristic—trip valve 
gears. All sorts and devices of distributions are to be 
found, most of them are evident crosses between the 
Corliss and the Proel gear and the earlier descendants of 
these. Many of them are exceedingly ingenious, some 
of them very effective, not a few of them too intricate. 
But they are, we think we may venture to say, without 
exception, beautifully made. In fact, if the workmanship 
was not of the best the majority of them could not be 
tolerated for an hour. We hope later on to be able to 
illustrate some of these engines. 

In the French Section there will also be found some 
beautiful exhibits. Among them we may mention the 
stands of the Forges de Douai, on which some splendid 
examples of pressed and forged steel are to be seen; of 
the Compagnie Francaise des Métaux, which shows soine 
excellent tube work ; and the Société des Hauts Fournaux 
which exhibits some large and effective specimens of 
forged and cast steel. 

Of the other features of the Exhibition itis hardly in 
our province to speak, but still a few words may not be 
unwelcome to those who go not solely on business bent. 
And in the first place we may say that we have never 
been in an Exhibition so poor in entertainment. The 
absence of music, except the din provided by wandering 
minstrels journeying from café to cabaret through the 
grounds, is painfully noticeable, and gives the Exhibition 
a tristesse which is exceedingly wearisome. Then, again, 
the buildings close at an absurdly early hour—6.30 or 
thereabout—and although the grounds are open, and in 
an indifferent manner illuminated, there are no outdoor 
attractions which appeal at any rate to the English taste. 
We may make exception perhaps of ‘‘ Old Brussels,” a full- 
size model in the style now so well known, but on a larger 
scale than any we have seen heretofore, and rather more 
realistically executed. This forms entirely a ‘‘ side show.” 
It is under the management of a private company, and 
bas nothing whatever to do with the Exhibition except 
that entrance is gained from the Exhibition grounds. 

As regards the buildings of the Exhibition, they are 
large but not particularly striking, and of the Triumphal 
Arch, perhaps the less said the better. Itis being tem- 
porarily completed in painted wood, which on the whole 
is a good thing, for it promises to be top-heavy and dis- 
proportionate in appearance, and a chance of making 
alterations in the design before the permanent structure 
is put up is likely to be weleomed. Within, the Exhibition 
smacks too-strongly in certain parts of the bazaar, and is 
consequently lacking in dignity. The departments to 
which the most unstinted praise must be given are the 
galleries devoted to art. The exhibitions of pictures and 
sculpture are admirable and representative. These, 
moreover, are the only sections entirely complete. 

There is room for great improvement in many quarters, 
and before the summer holidays have fairly set in the 
Exhibition may be far more attractive than it is now, but 
taking it as a whole on its merits as it stands, we can 
only with honesty award it faint praise. 








THROUGH SPACE WITHOUT 
WI1RES* 
By W. H. Preece, C.B., F.R.S, 

ScrencE has conferred one great benefit on mankind. It has 
supplied us with a new sense, We can now see the invisible, hear 
the inaudible, and feel theintangible. We know that the universe 
is filled with a homogeneous continuous elastic medium which 
transmits heat, light, electricity, and other forms of energy from 
one point of space to another without loss. The discovery of the 
real existence of this ‘‘ ether” is one of the great scientific events 
of the Victorian era, Its character and mechanism are not yet 
known by us, All attempts to ‘‘invent” a perfect ether have 
proved beyond the mental power of the highest intellects. We 
can only say with Lord Salisbury that the ether is the nominative 
case to the verb ‘‘to undulate.” We must be content with a 
knowledge of the fact that it was created in the beginning for the 
transmission of energy in all its forms, that it transmits these 
energies in definite ways and with a known velocity, that it is per- 
fect of its kind, but that it still remains as inscrutable as gravity or 
life itself. 

Any disturbance of the ether must originate with some disturb- 
ance of matter, An explosion, cyclone or vibratory motion may 
occur in the photosphere of the sun. A disturbance or wave is 
impressed on the ether. It is propagated in straight lines through 
space. It falls on Jupiter, Venus, the Earth, and every other 
planet met with in its course, and any machine, human or mechani- 
cal, capable of responding to its undulations indicates its presence, 
Thus the eye supplies the sensation of light, the skin is sensitive 
to heat, the galvanometer indicates electricity, the magnetometer 
shows disturbances in the earth’s magnetic field. One of the 
greatest scientific achievements of our generation is the magnificent 
generalisation of Clerk-Maxwell that all these disturbances are of 
precisely the same kind, and that they differ only indegree. Light 
is an electro-magnetic phenomenon, and electricity in its progress 
through space follows the laws of optics, Hertz proved this 
experimentally, and few of us who heard it will forget the admirable 
lecture on ‘The Work of Hertz” given in this hall by Professor 
Oliver Lodge three years —. 

By the kindness of Professor Silvanus Thompson I am able to 
illustrate wave transmission by a very beautiful apparatus devised 
by him. At one end we have the transmitter or oscillator, which is 
a heavy suspended mass to which a blow or impulse is given, and 
which, in consequence, vibrates a given number of times per 
minute, At the other end is the receiver, or resonator, timed to 
vibrate to the same period. Connecting the two together is a row 
of leaden balls suspended so that each ball gives a portion of its 
energy at each oscillation to the next in the series, Each ball 
vibrates at right angles to or athwart the line of propagation of the 
wave, and as they vibrate in different phases you will see that a 


* Friday Evening Discourse delivered before the Royal Institution, 
June 4th, 897. 
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ave is transmitted from the transmitter to the receiver, ‘he 


receiver takes up these vibrations and responds in sympathy with 


the transmitter. Here we have a visible illustration of that which 

is absolutely invisible. The wave you see differs from a wave of 

light or of electricity only in its — or inits frequency. Electric 
ni 


vi from units per second in long submarine cables to 
millions pe second when excited by Hertz’s method. Light waves 
vary per second between 400 billions in the red to 800 billions in the 
violet, and electric waves differ from them in no other respect, 
They are reflected, refracted, and polarised, they are subject to 
interference, and they move through the ether in straight lines 
with the same velocity, viz., 186,400 miles per second—a number 
easily recalled when we remember that it was in the year 1864 
that Maxwell made his famous discovery of the identity of light 
and electric waves. 

Electric waves, however, differ from light waves in this, that we 
have also to regard the direction at right angles to the line of 
propagation of the wave. The model gives an illustration of that 
which happens along a line of electric force, the other line of 
motion I speak of is a circle around the point of disturbance, 
and these are called lines of magnetic force. The animal eye is 
tuned to one Beries of waves, the ‘‘ electric eye,” as Lord Kelvin 
called Hertz’s resonator, to another, If electric waves could be 
reduced in length to the forty-thousandth of an inch, we should see 
them as colours. 

One more definition, and our ground is cleared, When electri- 
city is found stored u in a potential state in the molecules of a 
dielectric like air, glass, or gutta-percha, the molecules are 
strained, it is called a charge, and it establishes in its neighbour- 
hood an electric field, When it is active, or in its kinetic state in 
a circuit, it is called a current. It is found in both states, kinetic 
and potential, when a current is maintained ina conductor. The 
surrounding neighbourhood is then found in a state of stress, 
forming what is called a magnetic field. 

In the first case the charges can be made to rise and fall, and to 
surge to and fro with rhythmic regularity, exciting electric waves 
along each line of electric force, at very high frequencies, and in 
the second case the currents can rise or alternate in direction with 
tbe same regularity, but with very different frequency, and origi- 
nate electro-magnetic waves, whose wave fronts are propagated in 
the same direction. 

The first is the method of Hertz, which has recently been turned 
to practical account by Mr. Marconi, and the second is the method 
which I have been applying, and which for historical reasons I will 
describe to you first. 

In 1884 messages sent through insulated wires buried in iron 
pipes in the streets of London were read upon telephone circuits, 
erected on poles above the housetops 80ft. away. Ordinary tele- 
graph circuits were found in 1885 to produce disturbances 2000ft. 
away. Distinct speech by telephone was carried on through one- 
quarter of a mile, a distance that was increased to 1} mile ata 
later date. Careful experiments were made in 1886 and 1887 to 
prove that these effects were due to pure electro-magnetic waves, 
and were entirely free from any earth-conduction. In 1892 distinct 
m es were sent across a portion of the Bristol Channel between 
Penarth and Flat Holm, a distance of 3°3 miles, 

Early in 1895 the cable between Oban and the Isle of Mull broke 
down, and as no ship was available for repairing and restoring 
communication, communication was established by utilising parallel 
wires on each side of the Channel and transmitting signals across 
this space by these electro-magnetic waves. 

The apparatus—Fig. 1—connected to each wire consists of :— 
(a) A rheotome or make-and-break wheel, causing about 
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ordinary battery of about 100 Laclanché cells, of the so-called 
dry and portable form. (c) A Morse telegraph key. (d) A tele- 
phone to act as receiver. (¢) A switch to start and stop the 
rheotome. Good signals depend more on the rapid rise and fall 
of the primary current than on the amount of energy thrown 
into vibration. 260 vibrations per second give a pleasant note 
to the ear, easily read when broken up by the key into dots and 
dashes, 

In my electro-magnetic system two parallel circuits are esta- 
blished, one on each side of a channel or bank of a river, each 
circuit becoming successively the primary and secondary of an 
induction system, according to the direction in which the signals 
are being sent, Strong alternating or vibrating currents of 
electricity are transmitted in the first circuit so as to form signals, 
letters, and words in Morse characters, ‘The effects of the rise 
and fall of these currents are transmitted as electro-magnet waves 
through the intervening space, and if the secondary circuit is so 
situated as to be washed by these ethereal waves, their energy is 
transformed into secondary currents in the second circuit, which can 
be made to affect a telephone, and thus to reproduce the signals. 
Of course their intensity is much reduced, but still their presence has 
been detected, though five miles of clear space have separated the 
two circuits, 

_ Such effects have been known scientifically in the laboratory 
since the days of Faraday and of Henry, but it is only within the 
last few years that I have been able to utilise them practically 
through considerable dist This has been rendered possible 
through the introduction of the telephone. 

Last year—August, 1896—an effort was made to establish com- 
munication with the North Sandhead (Goodwin) Lightship. The 
apparatus used was manufactured by Messrs. Evershed and 
Vignoles, anda most ingenious relay to establish a call was 
_ Invented by Mr. Evershed., One extremity of the cable was coiled 

10 & ring on the bottom of the sea, embracing the whole area over 
which the lightship swept while swinging to the tide, and the other 
end was connected with the shore. The ship was surrounded 
above the water-line with another coil. The two coils were sepa- 
rated by a mean distance of about 200 fathoms, but communica- 
tion was found to be impracticable. The screening effect of the 
sea water and the effect of the iron hull of the ship absorbed 
penetionty all the ene: of the currents in the coiled cable, and 
he effects on board, though perceptible, were very trifling—too 
minute for signalling. Previous experiments had failed to show 
the extremely rapid rate at which energy is absorbed with the 
depth or thickness of sea water. The energy is absorbed in form- 
ing eddy currents, Although this experiment has failed through 
parsed t is thoroughly practical through air to considerable 

istances, where it is possible to insert wires of similar length on 








however, to do this, nor to get the requisite height to secure the 
best effect. It is impossible on a lightship, and on rock light- 
houses, There are many small ielende—Hark, for, example—where 
it cannot be done, 

In July last Mr. Marconi brought to England a new plan. My 

lan is based entirely on utilising electro-magnetic waves of very 
ow frequency. It depends essentially on the rise and fall of 
currents in the primary wire. Mr. Marconi utilises electric or 
Hertzian waves of very high frequency, and they depend upon the 
rise and fall of electric force in a sphere or spheres, He has 
invented a new relay which, for sensitiveness and delicacy, exceeds 
all known electrical apparatus, 

The peculiarity of Mr. Marconi’s system is that, apart from the 
ordinary connecting wires of the apparatus, conductors of very 
moderate length only are needed, and even these can be dispensed 
with if reflectors are used, 

The transmitter.—His transmitter is Professor Righi’s form of 
Hertz’s radiator—see Fig. 2. Two spheres of solid brass, 4in, in 
diameter—A and B—are fixed in an oil-tight case of insulating 
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material, so that a hemisphere of each is exposed, the other hemi- 
sphere being immersed in a bath of vaseline oil. The use of oil 
has several advantages. It maintains the surfaces of the spheres 
electrically clean, avoiding the frequent polishing required by 
Hertz’s exposed balls. It impresses on the waves excited by these 
spheres a uniform and constant form. It tends to reduce the 
wave lengths—Righi’s waves are measured in centimetres, while 
Hertz’s were measured in metres, For these reasons the distance 
at which effects are produced is increased. Mr. Marconi uses 
generally waves of about 120 centimetres long. Two small spheres, 
a and 2, are fixed close to the large spheres and connected each to 
one end of the secondary circuit of the ‘‘ induction coil” C, the 
primary circuit of which is excited by a battery E, thrown in and 
out of circuit by the Morse key K. Now, whenever the key K is 
oe sparks pass between 1, 2, and 3, and since the system 
A B contains capacity and electric inertia, oscillations are set up 
in it of extreme rapidity. The line of pro tion is Dd—Fig. 2— 
and the frequency of oscillation is probably about 250 millions per 
second, The distance at which effects are produced with such 
rapid oscillations depends chiefly on the energy in the discharge 
that passes, A 6in. spark coil has sufficed through 1, 2, 3, up to 
four miles, but for greater distances we have used a more powerful 
coil—-one emitting sparks 20in. long. It may also be pointed out 
that this distance increases with the diameter of the spheres A and 
B, and it is nearly doubled by making the sphere solid instead of 
hollow. 

The receiver.—Marconi’s relay—See Fig. 2—consists of a small 
glass tube four centimetres long, into which two silver pole-pieces 
are tightly fitted, separated from each other by about half a milli- 
metre—a thin space which is filled up by a mixture of fine nickel 
and silver filings, mixed with a trace of mercury. The tube is 
exhausted to a vacuum of four millimetres and sealed. It forms 
part of a circuit containing a local cell and a sensitive telegraph 
relay. In its normal condition the metallic powder is virtually an 
insulator. The particles lie higgledy-piggledy, anyhow in disorder. 
They lightly touch each other in an irregular method, but when 
electric waves fall upon them they are “polarised,” order is 





installed. They are marshalled in serried ranks, they are subject 
to pressure—in fact, as Professor Oliver Lodge expresses it, they 
‘*cohere ”—electrical contact ensues, and a current passes. The 
electric resistance of Marconi’s relay—that is, the resistance of the 
thin dise of loose powder—is practically infinite when it is in its 
normal or disordered condition. It is then, in fact, an insulator. 
This resistance drops sometimes to five ohms, when the absorption 
of the electric waves by it is intense. It therefore becomes a con- 
ductor. It may be that we have in the measurement of the vari- 
able resistance of this instrument a means of determining the 
intensity of the energy falling upon it. This variation is being 
investigated, both as regards the magnitude of the energy, and 
the pes re A of the incident waves. Now such electrical effects 
are well known. In 1866 Mr. S, A. Varley introduced a lightnin; 
protector constructed like the above tube, but made of boxw 
and contajning powdered carbon. It was fixed at a shunt to the 
instrument to be protected. It acted well, but was subject to this 
coherence, which rendered the cure more troublesome than the 


shaking has to be resorted to to decohere the carbon particles to 
their normal state. Mons. E, Branly—1890—showed that copper, 
aluminium, and iron filings behaved in the same way. Professor 
Oliver Lodge, who has done more than any one else in England to 
illustrate and popularise the work of Hertz and his followers, has 
given the name ‘‘coherer” to this form of apparatus. He has 
much improved it. Marconi ‘‘decoheres” by making the local 
current very rapidly vibrate a small hammer head against the 
glass tube, which it does effectually, and in doing so makes such a 
sound that reading Morse characters is easy. The same current 
that decoheres can also record Morse signals on paper byink. The 
exhausted tube has two wings which, by their size, tune the 
receiver to the transmitter. Choking coils prevent the energy 
escaping. The analogy to Professor Silvanus Thompson’s wave 
apparatus is evident. Oscillations set up in the transmitter fall 
upon the receiver tuned in sympathy with it, coherence follows, 
currents are excited, and si made, 

In open clear spaces within sight of each other nothing more is 
wanted, but when obstacles intervene and great distances are in 
question height is needed, tall masts, kites and balloons, have been 
used. Excellent signals have been transmitted between Penarth 
and Brean Down, near Weston-super-Mare, across the Bristol 
Channel, a distance of nearly nine miles—Fig. 4. I must now 
show the system in operation. Mirrors also assist and intensify 
the effects. They were used in the earlier experiments, but they 
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have been laid aside for the present, for they are not only expen- 
sive to make, but they occupy much time in manufacture. 

It is curious that hills and apparent obstructions fail to obstruct, 
The reason is probably the fact that the lines of force escape these 
hills. When the ether is entangled in matter of different degrees 
of inductivity the lines are curved as, in fact, they are in light. 
Fig. 3 shows how a hill is virtually bridged over by these lines, and 
consequently some electric waves fall onthe relay. Weather seems 
to have no influence ; rain, fogs, snow, and wind, avail nothing. 
The wings shown in Fig. 2 may be removed. One pole can be 
connected with earth, and the other extended up to the top of the 
mast, or fastened toa balloon by means of a wire. The wire and 
balloon covered with tin foil or kite becomes the wing. In this 
case cne pole of the transmitter must also be connected with earth. 
This is shown by Fig. 5. There are some apparent anomalies that 
have developed themselves during the experiments. Mr. Marconi 
finds that his relay acts even when it is placed in a perfectly 
closed metallic box. This is the fact that has given rise to the 
rumour that he can blow up anironclad ship. This might be true if 
he could plant his properly tuned receiver in the magazine of an 
enemy’s ship. Many other funny things could be done if this were 
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possible. I remember in my childhood that Capt. Warner blew 
up a ship at a great distance off Brighton. How this was done 
was never known, for his secret died shortly afterwards with him. 
It certainly was not by means of Marconi’s relay. 

The distance to which signals have been sent is remarkable. On 
Salisbury Plain, Mr. Marconi covered a distance of four miles, 
In the Bristol Channel this has been extended to over eight miles, 
and we have by no means reached the limit, It is interesting to 
read the surmises of others. Half a mile was the wildest dream.* 
It is easy to transmit many messages in any direction at the same 
time. It is only necessary to tune the transmitters and receivers 
to the same frequency or ‘‘ note.” I could show this here, but we 
are bothered by reflection from the walls. This does not happen 
in open space. There are a great many practical points connected 
with this system that require to be threshed out in a practical 
manner before it can be placed on the market, but enough has 
been done to prove its value and to show that for shipping and 
lighthouse purposes it will be a great and valuable acquisition. 





* “Unfortunately at present we cannot detect the electro-magnetic 
waves more than 100ft. frum their source.”—Trowbridge, 1897, “* What 
is Electricity?" page 256. 

“*T mention forty yards because that was one of the first out-of-door 
experiments but I should think that something more like half a mile 
was nearer the limit of sensibility. However, this is a rash statement, 





disease, and its use had tobe abandoned. The same action is very 





each side of the distance to be crossed. It is not always possible, 








common in granulated carbon microphones like Hunning’s, and 





not at present verified."—Oliver Lodge, 1894, ‘‘The Work of Hertz,” 
page 18, 
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of electric energy was provided by the arms and bodies of the | 
exhibitor and his assistants, or of any visitor who could be | 
induced to try the sensation. | 

On the borderland between the exhibits of the ethereal and | 
the molecular movements was the unpretentious little ex- 
hibit of Dr. J. H. Gladstone, who has been ascertaining what 
tales X rays have to tell about the chemical character of various | 
substances; and although he has shown, and again showed, 
that the atomic weight affects the transparency of substances | 
to the X rays, yet his further researches show that the 
complexity of a compound radical, with the intricacies that 
chemists delight to attribute to the grouping of the carbon 
atoms in various organic compounds, have no visible effect 
on the transparencies; that is, the same amount of carbon, 
whether as such or in combination as hydrocarbons, is equally 
transparent. Impressive, fascinating, and instructive were 
the exhibits of Lord Armstrong and Mr. J. W. Swan relating 
to molecular movements due to electric discharges. Lord 
Armstrong showed the figures produced by discharges over 
surfaces of a resinous or bituminous nature; Mr. Swan the 
figures produced by convective electrical ay also on 
resinous surfaces; the figures were similar in both cases, 
either variously radiated lines or fern-like forms. In Lord 
Armstrong’s specimens the figures do not become See 
until the surface is dusted with sulphur and red lead, when 
the positive parts appear in yellow tints, the negative in red. 
So in Mr. Swan’s a the stress set up in solid 
resinous masses by the electrical discharge is not visible 
until the resin surface has been dusted and superficially 
heated to give the necessary mobility to the particles ; it 
does not matter how long after the discharge this heating is 
effected, the figures always appear, showing that the stress 
set up is of a permanent character. The figures produced by 
the positive or the negative discharge differ from each other ; 
but the figures on the solid resinous discs are similar to 
indentations produced by similar discharges on the surface 
of a viscous mixture of resin and oil; which experiment was 
exhibited, and the variation due to the resin being an emitting 
or receiving surface, could be duly observed. 

The commemoration medals, of which the larger gold and 
silver ones only were visible, are a very successful piece of 
medal work, and present a pleasing and artistic appearance ; 
they are made in two sizes, the larget being 2,',in. in 
diameter, the smaller the size of a shilling, which is also the 
price of it in silver, but it cost £2 in gold. The larger ones in 
gold cost £13; in platinised silver, 10s.; in bronze, 4s. One 
side bears the head of the Queen when young, the obverse the 
head at present used on the coinage, with a bold inscription 
round edge; the inscription on the reverse is arranged 
i rly across the space in front and at the back of the 
head, and with the floral ornament below the head greatly 
enhances the effect. 

The Moissan diamonds were shown by Professor Roberts- 
Austen, C.B., F.R.S., and were chiefly remarkable for their 
minuteness, as far as could be seen in the room, although 
some exhibited a good crystalline form when the slides were 
thrown on a screen. 

Mr. Shelford Bidwell, F.R.S., showed complimentary colour 
effects ; whilst Mr. C, P. Butler, A.R.C.S , exhibited a charm- 
ing little application of prismatic colours, produced by com- 
bining four gratings, each having 6000 lines to the inch, 
these being placed one over the other, and two being turned 
round, the other two remaining still; a variation is produced 
in the interferences, and therefore also in the number and 
position of the images of the luminous object that is being 
observed. The effect of the many prismatic coloured 
figures approaching and receding was very pretty. Then 
Messrs. T. A. B. Carven, BSc., and J. E. Barnard, 
F.R.M S., had a little device for controlling the electric arc 
in its application to photomicrography. Absolute constancy 
in the position of the source of ght was secured in the 
apparatus shown by the aid of an independent gauge, consist- 
ing of a pinhole casting a multiplied image of the arc on a 
ground glass screen, in reference to lines upon which the 
position and length of the arc can be continuously observed 
and adjusted by screws or other simple form of hand-feed 
mechanism. Mr. W. H. Preece, C.B., F.R.S , discoursed on 
signalling through space without wires; and Mr, J. N. 


Lockyer, C.B, F.RS., on the arrangements of the 1896 
eclipse expeditions at Kid and Novaya Zemlya; both 
abundantly illustrated, 





| than ornamental value. 


Not the least agreeable exhibit of the evening was the 
liberal display of sweet smelling flowers, that showed to great 


| effect in comparison with the enormous models of orchids 


sent from Kew; which, however, were more of educational 
It was quite striking to find so few 
signs of the Jubilee in evidence. 








MOTOR CAR NOTES. 


We have received the following account of a trip from 
Messrs. Roots and Venables, two of whose representatives 
travelled on an oil motor tricycle tandem of the firm’s manu- 
facture over the course to Birmingham suggested by this 
journal in connection with the recent projected competi- 
tion. Starting from the Crystal Palace at 10.25 on the 
morning of June Ist, a quick run was made to the firm’s 
offices in Westminster Bridge-road, where, owing to there 
having previously been no intention of making the journey 
after the judges’ decision of the evening before, an hour was 
spent upon luncheon and in preparations for the trip. Con- 
tinuing the course, the Marble Arch was passed at one o’clock, 
and although the roads were particularly heavy and greasy 
after the severe rain of the preceding night, good time was 
made through Brondesbury, Cricklewood, and Hendon to 
Edgware, the only serious gradient encountered being 
Brockley Hill. The Lifu steam van was first sighted soon 
after leaving Edgware, and passed near the top of Holywell 
Hill, St. Albans, at five minutes to five. Thence through 
Redbourn to Dunstaple, where a halt was made for the day, 
thirty-three miles from town, there being no particular cause 
for haste. The following day, Wednesday, the journey was 
continued, without any occurrence of special note, to Tow- 
cester, whence, the same evening, a good run was made to 
Daventry. On the hard roads of this neighbourhood, how- 
ever, the work of the steel tube cycle-frame makers began to 
assert itself, and another halt had to be called for the pur- 
pose of repairing the brazed joints, which occupied the 
remainder of the day. Starting at noon the following day, 
delays occurred wholly attributable to the careless brazing 
of the steel tube frames. Woollinhall, two miles before 


| Coventry, was reached and repairs performed. But even 


after these delays, the journey to Birmingham and back to 
Woollenhall, about forty miles, was made the same evening. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


THE annual conversazione given by the President and 
Council of the Institution of Electrical Engineers was held 
on Tuesday, the 15th inst., in the Natural History Museum, 
South Kensington, and the guests, to the number of about 
1000, were received on the ground floor by the president, 
Sir Henry Mance, and Lady Mance. Mr. Webb, the 
retiring secretary, and Mr. McMillen, the newly-appointed 
secretary, were both present, and it is, of course, impos- 
sible to give the names of even the principal guests. In 
former years the conversazione has been held in the Princes 
Hall, Piccadilly, and there the rooms were always well-lighted 
and provided with comfortable seats. The great number of 
guests, however, made the rooms somewhat crowded, and it 
was decided to change the site this year. Only the central 
hall of the museum, with its galleries, was used, but it is so 
vast that a far larger number of guests could readily be accom- 
modated. In our opinion, however, the function was far less 
sociable than that provided in Piccadilly, and theseating accom- 
modation decidedly inferior. The cloak-room accommodation 
was somewhat deficient in arrangements for the comfort of 
ladies, and this point is deserving of more attention. The string 
band of the Royal Engineers, conducted by bandmaster J. Som- 
mer, played a very good selection of music during the evening. 
The lighting of the building leaves a good deal to be desired, 
as although the arc lamps afford very good illumination in 
the great hall itself, the galleries are left in semi-darkness ; 
the exhibits in the cases could hardly be seen, and although 
doubtless the guests themselves are more interesting than the 
natural history specimens on such an occasion, and though 
semi-obscurity may commend itself to weak eyes and lend 
opportunities to lovers, we think better illumination in the 
galleries should be given, 











JOY’S PATENT ASSISTANT CYLINDER. 


Some time ago we printed a paper, read by Mr. B. Joy 
before the Institution of Marine Engineers, on Joy’s 
patent assistant cylinder, and we give below an illur- 
tration of one such cylinder, out of a set of eight, designed 
for & large cruiser of 17,000 indicated horse-power for a 
foreign Government, which shows clearly the general arrange- 
ment and application of the device. The assistant cylinder, 
as its name implies, assists the driving of the slide valve, and 
thereby relieves the excentrics and gear of this work, taking 
the place of the ordinary balance cylinder, and in some cases, 
being much smaller than the latter, has been actually 
placed within the balance cylinder casting. It will be seen 
that it is practically an engine having admission, cut-off, 
compression, and release, the piston forming the valve to give 
the required regulation, while being attached directly to the 
valve spindle its stroke varies with that of the valve itself, so 
that when the engines are linked up, the cylinder obtains 
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less steam and only does work proportionate to the require- 
ments of the valve gear, no individual attention being 
required. 

In most warships, where the space between the top of the 
valve chest and the under side of the deck beams is very 
limited, an arrangement, as shown, i.e., forming the cover 
joint some way down the cylinder wall, is adopted with 
satisfactory results, enabling the cylinder to be overhauled 
without taking any of the gear adrift; in one instance a 
cylinder having a stroke of 7in. was fitted within an available 
space of only 164in. 

Owing to the rapidly increasing size of engines, combined 
with higher piston speeds and steam pressures on modern 





' 
Plan with cover off. 


high-class engines, some means of overcoming the inertia of 
the valves at the beginning of the stroke, and checking the 
momentum at the end, other than by the excentrics and rods, 
has become a pressing necessity, and the assistant cylinder 
has been designed to meet this want. The extreme simplicity 
of the appliance and its small initial cost should, we think, 
lead to its universal adoption both on new and old ships, 
where the valve gear is always a source of anxiety, and also 
of expense in repairs. 

The system has been applied to 540,000 indicated horse- 
power of various classes of engines, among which we may 
‘mention twenty-four ships of the Royal Navy, and others of 
the Italian, Austrian, Dutch, Portuguese, Spanish, Argentine, 
Chilian, and Japanese Governments, besides many of our 
mail steamers, and the vessels ot our leading shipping 





companies. 
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RAILWAY MATTERS. 


THERE are 5945 locomotives in the United States fitted 
with balanced valves, according to the American Engineer. 


PASSENGER traffic was opened on the 15th May over 
the narrow gauge link between Cawnpore and the Bengal and 
North-Western Railway system. 


By a recent ruling of the Government of India sleepers 
intended for tramways not under the Indian Railways Act of 1890 
may in future be imported at a customs duty of one per cent. ad 
valorem, instead of as heretofore, at 5 per cent. 


Tur Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul-General at Rio de Janeiro, 
stating that the limit of time for the presentation of tenders for 
the lease of the Government railways in Brazil, which was notified 
in the Pressin April last, has been extended to September 9th next. 


Tuk Portmadoce people are promoting a light railway 
from Portmadoc through Aberglaslyn and Beddgelert to Rhyd- 
ddu, the nearest point for the ascent of Snowdon from the Port- 
madoc side. Messrs. Thomas Roberts and Son, civil engineers, 
Portmadoce, have been appointed engineers, and the surveys will be 
commenced next week, 


A raitway accident on the Cambrian Railway about 
ten miles from Oswestry late on Friday night caused the death 
of ten persons, A number of others were injured. The train, 
which was on the way from Barmouth to Oldham, ran off the line 
and most of the coaches were overturned and telescoped. The 
permanent way suffered very severely. 


Arrer a keen competition at public tender, principally 
between an English and a Belgian firm, a concession has been 
granted to the former to lay a network of tramways, to be worked 
by electricity, uniting Barcelona with the surrounding districts, 
says the Madrid correspondent of the Times. The total length 
will be about forty miles, and the capital involved about £1,000,000. 
This is said to be the first concession granted in Spain for the 
establishment of a new line of tramways by electric traction. It 
is to be worked on the overhead system. 

Very great disappointment has been caused in the 
Western Presidency by the decision of the Government of India 
to postpone indefinitely the construction of the extension of 
the Godhra-Rutlam Railway northwards to Muttra, which is 
intended to connect Bombay on the standard gauge direct with 
Delhi. The Bombay Chamber of Commerce, which is naturally 
much interested in the project, has put forward more than one 
protest against the decision already. Indian Engineering says 
that Bombay has been badly treated in the programme laid down 
for railway construction on Government account during the next 
three years, 


A rattway has been under contemplation for some 
time to run from a point on the Chien Tang River above 
Hang Chow to somewhere near the settlement, but matters are at 
a standstill owing to a difference of opinion among the promoters 
as to which side of the canal the line is to run on, the object of 
one of the promoters who has bought large tracts of land on the 
side opposite the settlement being to make it run through and 
have its terminus on his pes: When the railway is con- 
structed, the prosperity of the settlement will be greatly enhanced, 
as all the green tea which now finds its way by a circuitous and 
toilsome journey to Ningpo will be diverted from that part to 
Hang Chow. 

Tue Central London Railway Company has given 
formal notice of its abandonment, for the present session, of 
the Supplementary Bill for the acquisition of certain property, on 
the north side of Oxford-street, betweon the two branches of 
Marylebone-lane, which was scheduled for the site of the 
Marylebone-lane Station after the negotiations with the Duke of 
Westminster’s agents for the purchase of the original Davies- 
street site had fallen through. The underground workings are 
proceeding steadily on most of the half-dozen sections into which 
the works are divided, although some little difficulty has been 
experienced on the Westbourne and Marylebone-lane sections 
through the water-bearing strata along which the West Bourne, 
the Tye Bourne, and the Mary Bourne streams once flowed. 


A NEW balanced compound locomotive, which is the 
property of the Balanced Locomotive and Engineering Company, 
of New York City, has been received at Pardue University, where 
it is expected it will soon be tested on the locomotive-testing 
plant of that institution. The tests will be conducted by Professor 
Goss, acting under the direction of Mr. Geo. S. Morison, Vice- 
presidentofthecompany. Fromthe peculiarity of the designof many 
parts of this engine, the results of the tests will be awaited with much 
interest by railway men. This engine is of the ten-wheel Atlantic 
type. It is a four-cylinder compound, each cylinder being 
independently connected to the driving axle. No excentrics are 
used, the valve mechanism being operated conjointly from the 
crosshead and crank-pin. The fire-box also is a departare from 
the ordinary design. 

Tue Uganda Railway in East Africa was visited in 
April last by Mr, Francis W. Fox. He says 45 miles of permanent 
way had been laid and were in good working order. The chief 
engineer, Mr. Whitehouse, stated that by the end of August he 
hoped to have the permanent way laid for a distance of 120 miles, 
and that by the end of 1898 the railway would be completed to 
Kikuyu, a distance of about 300 miles from Mombasa, The con- 
struction of the first 45 miles of railway has involved heavy earth- 
works and bridges, and there have been many delays, such as 
attend the initiation of such enterprises in a new country, but 
now that these are overcome the construction of the railway 
will make rapid progress, The railway is built on the metre 
gauge, and there are several steep gradients of 1 in 50 in 
the first 45 miles. The special train which conveyed us over 
15 miles of the railway ran at the rate of 20 miles an hour over the 
newly-constructed earthworks and bridges notwithstanding that a 
heavy downpour of rain had occurred only a few hours before, 
Owing to the recent discovery of a shorter and less costly route to 
Victoria Nyanza, the original length and estimated cost of the rail- 
way are likely to be considerably reduced. 


Some interesting information respecting Chinese indus- 
trial development in connection with the railway enterprises in the 
North of China is given by the American Consul at Tientsin, 
Mr. Read, ina report which oe just been received in Washington. 
Mr. Read has recently visited Tongshan, 80 miles from Tientsin, 
on the line of extension of the existing railway to Tientsin. He 
found that the Chinese have established extensive railway carriage 
building works there, in which the rolling stock for the exten- 
sion’ of the railway is being constructed. Only axles, wheels, 
springs, and couplers are imported. Mr. Read records that he was 
surprised by the excellence and finish of the passenger carriages 
turned out, and he recommends American producers of the parts 
imported, and also of tools and machinery required for such work, 
such as planing and sawing machinery, to forward catalogues and 
price lists to the engineer-in-chief of the Imperial Railways at 
Tongshan. The Chinese Engineering and Mining Company, he 
adds, has attained an output of 2000 tons of coal daily from the 
mines in the same locality, and as extensions of mining on a large 
seale are contemplated, he hints that American manufacturers of 
mining machinery might also give attention to the requirements of 
the same market for their productions. According to the Ameri- 


can Manufacturer the Tientsin authorities are considering thé 
desirableness of procuring a supply of fire-engines, and this fact 
also, Mr. Read suggests, affords an opportunity for American 
machinists. There may be an opening for engines made by Eng- 
lish builders, 





NOTES AND MEMORANDA. 


EmpLoyMENT in the engineering and kindred trades 
during May last shows a marked improvement cver the preceding 
month, and shows at a glance the unusually satisfactory state of 
trade. The percentage of unemployed union members at the end 
of the month was only 1°8, compared with 2°] in April, and 2°2in 
May last. 

Tue weekly return of births and deaths issued by 
authority of the Registrar-General states that the deaths registered 
last week in thirty-three great towns of England and Wales corre- 
sponded to an annual rate of 15°6 per 1000 of their aggregate 
population, which is estimated at 10,992.524 persons in the middle 
of this year. The death rate was highest in Salford, 23-7 per 
1000, and lowest in Croydon, 8 *2 per thousand. 


Tue Chief of the Bureau of Statistics, Washington, 
U.S. A., gives the following returns of the exports of petroleum 
and petroleum products for March, 1897. The total shipments 
were 77,572,961 gallons, compared with 64,269,114 gallons ia 1896, 
The total for the nine months ending March 3lst, 1897, was 
718,155,218 gallons, against 650,676,974 gallons during the same 
period in Of crude petroleum there were exported 
12,341,940 gallons; of naphtha, 1,129,322 gallons; illuminating 
oils, 59,824,074 gallons ; lubricating and paraffin, 4,138,395 gallons ; 
and residuum, 139,230 gallons, 


DurinG May the state of employment has continued to 
improve, the proportion of trade unionists returned as unemployed 
being less than in any month since the summer of 1890, says the 
Board of Trade Journal. All the important branches of industry, 
except the cotton trade, share in the improvement. In the 113 
trade unions making returns, with an aggregate membership of 
460,685, 10,418—or 2°3 per cent.—were reported as unemployed at 
the end of May, compared with 2°5 per cent. in April, and with 
3°3 per cent. in the 110 unions, with a membership of 422,194, 
from which returns were received for May, 1896. 


WHEN computing the horse-power of a steam engine, 
and you have multiplied together the piston area, the mean effec- 
tive pressure, the double stroke, the revolutions per minute, and 
all that, if you divide by 44,236 instead of by 33,000 you will have 
your power expressed in kilowatts instead of in horses. A kilowatt 
is a thousand watts. One horse-power is equal to 746 watts. If 
kilowatts must be had, and some people want them, it may save 
labour to get the horse-power in the old-fashioned way and then 
multiply by ‘746. Having the power in kilowatts, multiplying 
by 1°34, or more accurately by 1°3404825 +, gives the horse- 
power, 


Art the spring meeting of the American Society of 
Mechanical Engineers, Mr. Hamilton A. Hill presented an account 
of tests of three Sulzer engines. The first is a vertical triple- 
expansion of 1300 indicated horse-power, the steam consumption 
of which is reported as 11-7 lb. per hour per indicated horse-power. 
The second is a horizontal triple-expansion of 2000 to 2500 indi- 
cated horse-power, which, by the special reports of the Society of 
German Engineers, is credited with developing an indicated horse- 
power on 11°177 1b. of steam per hour ; and the third a horizontal 
triple-expansion engine of about 700-borse power, which the reports 
of the Saxon Boiler Inspection Company credit with developing 
an indicated horse-power on 10°71 Ib. per hour. 


Te number of Government marine chronometers and 
deck watches now being tested at the Greenwich Observatory is, 
according to Mr. Christie’s report, 288—166 box chronometers, 29 
pocket chronometers, and 93 deck watches. In addition to these, 
there are on trial for purchase by the Indian Government 42 box 
chronometers, and 2 box chronometers are being tested aiter 
repair. In the year ending 1897, May 10th, the average daily 
number of chronometers and deck watches being rated was 446 ; 
the total number received was 1220, the total number issued 1124, 
and the number sent for repair 519. These include 8 box 
chronometers, and 3 pocket chronometers for the Indian Govern- 
ment. The trial of 18 chronometers for the Indian Government 
mentioned in the last report was finished in June, 1896, and 6 of 
the chr ters were purchased 


THE employment of iron miners was good during May, 
says the Board of Trade Journai, the average number of days 
worked per week by 17,109 workpeople covered by the returns 
being 5°87, as compared with 5°66 in April and 5°76 in May, 1896, 
The number of workpeople employed in May was about 34 per 
cent. more than a year ago. The increase in the average wnilis 
of days worked in May as compared with April is accounted for by 
the Easter holidays falling in April. In the pig iron industry 
employment was slightly better than a year ago. At the 
end of May the ironmasters making returns had 354 furnaces 
ia blast, or four more than a year ago, and three more than at the 
end of April. The number of workpeople employed was 22,563, as 
compared with 22,240 at the end of April, and 22,204 at the end 
of May, 1896. Steel works were again slightly busier than last 
month, and much better than a year ago, At 134 works 38,814 
persons were employed at the end of May, or 111 more than at 
the end of April, and 2764 more than at the end of May, 1896. 
Employment at puddling furnaces and rolling mills improved 
during the month, and was much better thana year ago, At 95 
works 18,886 persons were employed, or 399 more than at the end 
of April, and 1332 more than a year ago. 


At a meeting of the Physical Society held on June 
11th, a mathematical paper was read by Mr. C. S, Whitehead on 
‘“‘The Effect of Sea Water on Induction Telegraphy.” If a 
secondary circuit containing a telephone is rightly placed with 
respect to the field of a primary circuit traversed by an alternating 
current, signals may be transmitted over considerable distances, 
The author has investigated the effect of filling the intervening 
space with sea water; and generally the effect of a spherical con- 
ducting shell on the induction, at a point in a dielectric, due to an 
alternating current in a circular circuit, when the axis of the 
conductor passes through the centre of the shell. In the mathe- 
matical treatment two cases are considered:—(1) To find the 
normal magnetic induction at any point in the dielectric outside 
the shell when a circular circuit carrying an alternating current is 
placed in the dielectric inside a spherical conducting shell. (2) To 
find the normal magnetic induction at any point on the remote 
side of an infinite conducting plate, due to a circular circuit 
parallel to the plate. In both cases the following result is arrived 
at:— 





Vo 

Mo 
where V. is the maximum value of the normal magnetic induction 
at any point outside; ». the maximum normal magnetic induction 
dve to the current in the primary, supposing the conducting shell 
or plate absent at the same point; 7 the thickness of the shell or 


plate; and 
= Ce *), 


where p is the permeability of the conducting shell or plate; 6 its 
specific resistance ; @ = 2 m times the frequency. If the frequency 
is 300, ¢ = 1885. For sea water, 6 is taken as 2 x 101°C, G. §S. 
units; and py=1. The sea depth at the North Sand Head 


corresponds to 7 2000 cms. Hence in this case Sag ‘21, or 
79 per cent, is lost. Similarly, when 7 = 1000, the loss is 54 per 
cent. The method employed in the investigation is that suggested 
by Lamb and Niven; the author adds an expression for 2, the 
solid angle subtended by the circuit at any point, in terms of 
Bessel’s functions, 
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MISOELLANEA. 


THE contract between Hamburg and Prussia for the 
rectification of the river Elbe having been ratified, the work has 
been a upon atonce, Five large steam dredgers are already 
at work, 


A VIOLENT gale, accompanied by heavy rains, visited 
Ireland, the Irish Sea, and the western coasts of Great Britain on 
Taesday night and Wednesday. Much damage, accompanied by 
loss of life, is reported to shipping, and Nelson’s old flagship, the 
Foudroyant, which was anchored off Blackpool for exhibition 
purposes, was driven ashore and wrecked. uch damage was 
also done inland by the rain and wind, and at Manchester the 
buildings in the showyard of the Royal Agricultural Society were 
partly wrecked, 


A TERRIBLE accident, by which a number ofmen losttheir 
lives, occurred at the Garth Pit of the Garth Colliery Company, 
Maesteg, Glamorganshire, as the men of the day shift were eing 
raised to the surface last Friday evening. At 5.20 the engine. 
driver was winding up a cage, in which there were ten men, when 
from some cause he lost control of his engine, and the cage shot 
up to the large sheave, which forms an important part of the 
winding gear. The force was so great that the wire winding rope 
snapped, and the cage and its occupants were precipitated down the 
shaft, which is 360 yards deep, It crashed down through all obstruc- 
tions to the bottom of the sump. Great difficulty was experienced in 
reaching the submerged cage, and, when it was found, in recover- 
ing the bodies, 


Tue Government of India, in reviewing the Bengal 
Irrigation Report for 1895-96, note that the receipts from the major 
works were above the average of the preceding nine years, whils 
the working expenses were lower. The canals earned as much 
again as in 1894—95, The area irrigated was nearly 580,000 acres, 
or 70,000 acres more than in the preceding year. The increass 
was in the Sone canals, where the rainfall is generally deficient, 
and in the rabi season abnormally small. The estimated value of 
the irrigated crops was over 205 lakhs of rupees. As regards navi- 
gation on the canals, the receipts increased on all the systems, 
with the exception of the Nuddea rivers, on which during the last 
four years the decline of traffic has been very marked, says the 
Indian and Eastern Engineer. This decrease is ascribed to the 
deterioration of the channels in the Jalangi and Baghirathi rivers, 
and also to railway competition. 


Last Saturday evening, the aéronaut, Herr Woelfert, 
accompanied by a mechanic, made an experimental ascent with his 
so-called “ steering airship” from the Tempelhof Common, Berlin. 
When the balloon, which had been filled at the Military Balloon- 
ing Establishment, had reached a height of about 3000ft., a loud 
report was heard. In a moment the balloon was ablaze, and the 
car, detaching itself from the burning silk, fell with frightful 
rapidity, itself all aflame, to the ground near the spot from which 
it had ascended. The two occupants of the car were found in it 
quite dead and seared with terrible burns, There seems little 
doubt that the benzine used for the motor which worked the 
steering apparatus became ignited by some accident, and hence 
the catastrophe. Herr Woelfert, whose aims were scientific rather 
than commercial, had undertaken experiments with bis airship in 
the interest of a syndicate which wished to promote his ideas on 
atrial navigation. 

THERE has been a very marked increase latterly in the 
number of ships that are fitted with refrigerating machinery, not 
only for cargo purposes, but for the preservation of provisions, 
The Linde British Refrigeration Com any, Limited, state that 
about forty ships are now being fitted with machines on their 
system, making a total number of over 3100 machines, about 450 
of which are for marine use. The vessels now being fitted up 
include eight cargo ships to be used in the new Canadian service, 
fifteen vessels for the Nippon Yusen Kaisha and other Japanese 
lines, several vessels for the British Navy, and a number of 
passenger boats, amongst others the Kaiser Wilhelm der Grosse, 
the largest vessel now afloat. In this country large installations 
for ice making and cold storage are being erected at London, 
Bristol, Glasgow, and many other places. The 100-ton Linde Ice 
Factory, at Grimsby, is now in full operation, and is claimed to 
be the most economical ice factory in existence. 


THE inaugural stone of the harbour in course of con- 
struction at Hastings was laid on Wednesday by the Marquis of 
Dafferin and Ava, ex-Lord Warden of the Cinque Ports. The 
work is promoted by local men, the contract price being £150,000. 
Some alterations, however, have been necessitated by the dis- 
covery of a mud bank, which will involve a further outlay. The 
area of the harbour in the deep part is to be 27 acres. e two 
arms will be of the total length of 3000ft. The harbour at spring 
tides will have a draught of 13ft. of water, and the breakwaters 
will be 10ft. above high tide, the foundation structure being 15ft., 
and the superstructure 28ft. 6in. It is hoped to complete the 
western arm this year, and to finish the eastern arm next year. 
The Board of Commissioners has been in correspondence with the 
Admiralty on the question of establishing a torpedo station with 
a right to use the eastern arm, but no decision favourable to the 
project has yet been received. 


A Locat Government Board inquiry has been held 
at Manchester by Col. J. T. Marsh, R.E., into the application of the 
Town Council to borrow £130,000 for electric light extension pur- 
poses, Mr, T, Hudson, the assistant town clerk, showed that the 
electricity department is in a very prosperous condition, The 
present capacity of the plant at the electricity station is equivalent 
to 125,000 8-candle power lamps, but the demand for current to a 
very recent date represented 161,594 lamps, showing a deficiency 
of 33,594 lamps, Therefore it was proposed to put down two 
direct-driven dynamos of 2500-horse power, six Lancashire boilers 
similar to those already provided, five tubular boilers, and two 
economisers, each having 480 tubes. A large outlay upon additional 
mains will also be necessary. On March 31st last the total capital 
expenditure had been £309,190 193, 10d., and the estimated cost 
of works, which were included in previous applications for loans, 
and which had not yet been executed, was £40,809 0s, 2d. The 
extensions at present contemplated would involve an additional 
outlay of £130,000, making a total of £480,000. The price of 
current is now 6d. per unit, and 2d, per unit where 33. per lamp 
per quarter is paid. Asa result there are many firms in the city 
getting the current for 3d. a unit. 


Writinc with native modesty in an American con- 
temporary, a large manufacturer of cycles having works at 
Cleveland, Ohio, says:—‘‘It is impossible for other countries to 
equal American goods until they have the means and the men, 
By the means I mean automatic machinery. America leads the 
world in these devices, Automatic machinery may be bought, but 
unless men know how to operate it g results cannot be 
obtained. Germany comes nearer using automatic machinery 
according to the American ideas than any other country. England 
uses comparatively few automatic tools, most of the labour being 
done by hand. In the last six months, however, the makers of 
automatic tools in America have been rushed to death with 
demands made on them by English cycle manufacturers, all of 
whom are anxious now to get in automatic machinery. The 
American cycle manufacturers have done more for American 
export business than any other one class of men since the founda- 
tion of the Republic. The world for years has been thinking that 
Americans were the finest mechanics on the globe. It was largely 
a theory ; the aggressive American cycle makers have now made 
it a fact, as there is not a civilised country in either hemisphere 
in which at least a half-dozen American made wheels are not well 
and favourably known. The finish, the construction, the mechanical 





nicety and strength, as well as proportions, jes the opinions of 
all people, that American mechanics have no equal,” 
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FOREIGN AGENTS FOR SAL SALE OF THE ENGINEER. 


AUSTRIA.—GEROLD AND Oo., Vienna. 
CHINA.—KELLY AND WALSH, Lrp., Shanghai and Hong Kong. 
FRANCE.—Boyvsau AND Cnevinter, Rue de la Banque, Paris. 
GERMANY.—AsHER AND Co., 5, Unter den Linden, Berlin. 
A. TwEITMEYER, Leipsic. 
INDIA.—A. J. ComBripGE AND Co., Bsplanade-road and Railway Book- 
stalls, Bombay. 
ITALY.—LogscHER AND Co., 807, Corso Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLy anp WALsH, Lrp., Yokohama. 
RUSSIA.—O. Ricker, 14, Nevsky Prospect, St. Petersburg. 
, AFRICA.—Gorpon anv Goren, Long-street, Capetown. 
R. A. THOMPSON AND Co., 88, Loop-street, Capetown. 
J. C. Juta anv Co., Capetown, Port Elizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anp GotcH, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. Tompson anv Co., 180, Pitt-street, Sydney; 862, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 888, 8t. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 88 and 85; 
Duane-street, New York. 
Supscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeEtty anp Watsu, L1p., Singapore. 
CEYLON.—Wavartna anv Co. Colombo. 
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Tue Eworrxer can be had, by order, from any n in town or 
country, at the various railway stations ; or it if preferred, be 
wane direct from the office on the following terms (paid in 
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-yearly (including double number) .. . £0 14s. 6d. 
Yous — two double numbers) . - £1 9. Od. 
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will be _— THE Enotneer is registered for transmission abroad. 


A complete set of Taz Enoinxer can be had on application. 


In consequence of the reduction of postage on ne rs to one uniform 
rate for any destination outside the United "Khngdom, foreign Sub- 


scriptions will, until further notice, be received at the rates given 
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Publisher, 
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ADVERTISEMENTS. 


m@® The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
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*,* If any subscriber abroad should recewwe THE ENGINEER in an 
* smperfet or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
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TO CORRESPONDENTS. 


*,* In order to avoid trouble and confusion we find it necessary to inform 
“correspondents that letters of inquiry yo eee to the public, and intended 
for insertion in =” nor ye must in all cases be accompanied by a large 
envelope legibly d the writer to arg A and ee in order 
ode ates us may be forwarded to their destination. No 
— can be taken of communications which do not comply with these 

instructions. 

*, . All letters intended for insertion in Tue Encixezr, or outing 
“questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must, 
* therefore, request correspondents to keep copies. 


REPLIES. 


An Anxious Parent.—Your letter contains neither name nor address. 
We cannot attend to anonymous communications. 

E. A. H.—We have had the matter under consideration for some time. 
There are difficulties in the way which may perhaps be overcome. 

B. G. K. (Beccles).—We cannot undertake to design motor cars or to 
pronounce an opinion on the merits or demerits of designs. The belt 
arrangement shown in your sketch would not work, and it may be 
taken as an axiom that belts cannot be used at all with satisfaction 
for any but the lightest vehicles. 

G. A. H.—The effect of coning wheels has often been discussed. It is 
very much exaggerated. The bending or ‘‘setting” of the axle arm 
is not based on a blunder, as you suppose, but is an entirely scientific 
device. The wheels are dished to give them lateral stiffness, and the 
axle arms are bent to bring the spokes vertically under the load. If 
you can suggest a better arrangement, do so by all means. 


INQUIRIES. 


MACHINERY FOR PREPARING MUSTARD. 
Sim,—We should be obliged if any of your readers could oblige us with 
names and addresses of makers of machinery for preparing mustard. 
London, June 15th. H. anp_Co. 





ERRATUM. 
i our an doo of Thompson's sage od which appeared last week, 
, the angle of the apparatus should have been “1 in 100,” 
bore of **1 in 10” as printed. 





DEATH. 
On the 14th inst., at Fairfield, Alderley Edge, Lavincton Evans 
FietcHer, M. Inst. C.E., aged 75 years. 
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THE FLEET AT SPITHEAD. 

Our definite purpose in publishing in our pages this 
week a reduced copy of the Admiralty chart showing the 
position of the Fleet at Spithead, is not only to place a 
tremendous fact on record in our pages, but to convey 
to the ends of the earth an idea of the enormous naval 
power of Great Britain. THe ENnornesr finds its way to 
regions into which the Admiralty chart could never other- 
wise penetrate, and while it may have small significance 
for those who are little or at all concerned with national 
greatness, its importance will be fully appreciated by 
those who it is most necessary should understand it. 
Never before in the history of the world has such a fleet 
of warships been got together. There is no other nation 
under the sun that can produce its equal; and magnificent 
as the display is, it must not be forgotten that it repre- 
sents but a fraction of the naval strength of Great Britain. 
Every arm of the naval service is represented. There is 
not a fighting ship worth the name in existence belonging 
to other nations, the parallel of which is not to be found 
in the serried ranks at Spithead. It is enough for any 
nation or kingdom or people to produce a ship of a given 
type. With a unique promptitude we place afloat the 
craft best fitted to cope with the new comer. Thus a great 
European Power deemed it desirable to construct a couple 
of gigantic cruisers. Our own Powerful and Terrible are 
our reply. So great are our facilities of production, so 
enormous our national wealth, so determined are we that 
our Navy shall always be first, that more than one poli- 
tician of weight has publicly stated that it is mere waste 
of money to attempt to compete with Great Britain for 
the sovereignty of the seas. 

This great fieet is purely defensive. Important as is 
the influence of maritime power, it does not lend itself to 
territorial aggrandisement in the present day. The action 
of a fleet must be littoral; it may indeed be used to cover 
an invading army, but alone it can accomplish little. In 
the last Franco-German war the fleets of the two Powers 
did nothing. At the present moment Turkey can — 
England; our ships cannot operate on dry land. Thus, to 
Europe, and indeed to almost every other country, our 
naval strength is in no wise a menace. Our ships are 
intended to protect our colonies from the invasion of 
nations who possess what we do not—vast armies. To keep 
our hearths and homes safe, and to guard the enormous 
trade which this country carries on. European nations 
may well fear each other, and answer levy with levy, bat- 
talion with battalion. But the reasons which make such 
a course necessary, if not commendable, with military 
operations in view, have no existence as regards Britain 
and her fleets. The interests we have at stake, the 
characteristics of our Empire, are widely different from 
those of France, Germany, Russia, or indeed the United 
States. We must have a great navy that we may remain 
at peace, not that we may go to war. 

England’s sea supremacy does not rest on her warships 
alone. Where, andin what waters, has ever before been 
seen such a fleet of merchant vessels as will be gathered 
together in the Channel on Saturday week? The gigantic 
Campania stands at one end of an imposing list including 
the names of some of the finest steamships in the 
world. Wehave only to consult the advertising columns 
of our daily contemporaries to learn that ships which 
throughout the seasons unite all nations will be present 
at Spithead in numbers great enough to make us wonder 
how so many vessels can be spared from their daily work 
and yet leave the current of commerce undisturbed. Nor 
is this the end. There will be present a fleet of yachts such 
as we suppose has never been got together before; and 
who shall deny that these pleasure boats do not give us a 


clue to our sea greatness ? A nation that can find delight 
in yachting must have some of the blood of the old sea kings 
in its veins. . In the metropolis there will be a wonderful 
pageant, something that in its magnitude and significance 
will dwarf all former triumphs. But the enormous crowds 
that will fill the streets, the troops collected from the 
four quarters of the earth, the lavish display of money, 
the music and the shouting, will all pass away and be 
forgotten. Sentiment, a me sentiment, gives its value 
to the one manifestation. But the fleets at Spithead 
represent not a sentiment, but a fact—the most mighty 
— most far- reaching fact in the life of the modern 
wor 


THE MOTOR CAR OF THE FUTURE. 


Tue Royal Agricultural Society has not been more 
successful in drawing from obscurity the motor car of the 
future than we have been. Only three cars entered for 
the run from Crewe out, fifty miles and back again; and 
of these two failed to put in an appearance. We have 
already directed attention to the circumstance that the 
Coachbuilders’ Company was unable to award a prize for 
a design ; and, as stated in our pages last week, a some- 
what similar failure must be recorded for Paris. The 
non-success of the two English competitions—our own 
and that of the Royal Agricultural Society 
structive if examined in a proper dispassionate spirit. The 
apparently satisfactory results which have been obtained 
in several motor car races or competitions which have been 
carried out in France did much to establish the belief 
that French engineers had solved the motor car problem. 
On the other hand, a United States competition was 
a total failure ; and in this country the notorious Brighton 
run did more harm perhaps to the motor car cause than 
any previous event connected with it. At the Crystal 
Palace last year there were constantly six or seven motor 
cars. We cannot call to mind any occasion on which 
there were more than two in running condition. It is 
not easy to reconcile these facts with the announcements 
made from time to time as to the progress of the motor 
car industry in France; nor is it necessary that we should 
do more in that direction than say that, in the first place, 
all that comes to us from Paris on the subject must be 
taken with a due regard for the exaggeration to which our 
neighbours are prone ; and that in the second, Frenchmen 
are much more easily pleased than are Englishmen. As 
we have already had occasion to point out, the stumbling- 
block in the way of competitors consisted not so much in 
the length of the proposed excursion, or in the conditions 
under which it was to have been made, as in the searching 
nature of the examination to which the cars would have 
been submitted. An athlete might easily enough run 
a race and win, and yet be rejected by a medical 
examiner. That a vehicle can be propelled for long 
distances by an oil, or spirit, or steam engine, or by a set 
of storage batteries, every one knows, and has known for 
years. ‘Our competition was not intended to demonstrate 
that truth. The proposed run of 263 miles was, indeed, 
intended to be only an incident in the competition; and a 
recognition of the fact kept away all but a very limited 
number of competitors. 

In truth, while it is child’s play to produce a light 
carriage which will run along of itself, and can be kept 
going by skilled men, it is a most difficult feat to 
produce a van or carriage suitable for hard continuous 
work on country roads. Reference is very often made to 
Hancock and his successes; but very little is ever heard 
of his failures, and it is usually forgotten that his vehicles 
really had but ashortlife. If we take the price ofa good 
steam van to be £350—and we do not think one can be 
made for less—the purchaser will expect to get more than 
three years’ service out of it. Such a sum might very well 
represent the whole capital of a country carrier or market 
cart man; and to him a charge of £2 per week for depre- 
ciation would mean ruin. There are only three classes 
of purchasers for self-propelled vehicles—the individual 
who invests his money in one or two vans as a means of 
earning a livelihood; the company proposing to work 
several such vehicles at a profit, and the wealthy man 
who purchases a motor car for pleasure. Not one of 
these will rest content with a machine which is worn out 
in a couple of years. No permanent trade will ever be 
done in them. No capital invested in their production 
can be regarded as safe. It will probably be easier to 
produce a satisfactory pleasure carriage than any other 
self-propelled vehicle; and this is particularly true of 
electrical cabs and dog carts, and such like, for use in 
towns. But the van intended to utilise the recent 
changes in highway law is quite another thing. The 
change in the law was advocated in the interest of the 
agriculturist and the small town and hamlet. Inventors 
have laid themselves out to produce something in the 
nature of a van which will be able to carry a ton or two 
of goods and run at seven or eight miles an hour. We 
venture to say that this states the facts precisely ; and it 
is just this kind of van that is needed. It was to enable 
such a means of transport to be used on our common 
roads that the last Locomotives on Roads Act was passed. 

That such a van can be produced we do not doubt. 
That one can readily be made which will traverse with 
ease and certainty the wood or asphalt pavement of 
the metropolis is certain. But this is not what 
is wanted. What is really needed is the motor car 
for the country, the farmers’ car, the brewers’ car, the 
railway companies’ car, the carriers’ car; and the con- 
struction of such vehicles presents difficulties the nature 
of which is not in the least understood by 90 per cent. 
of the persons who are now spending time, brains, and 
money in the attempt to produce a satisfactory self- 
propelled vehicle. In another page will be found a 
very valuable letter, received since this article was 
written. It will be seen that Messrs. Simpson and 
Bodman are clearly in accord with our view. Before 
anyone even begins to design the required van or car 
on paper, we would urge him to carry out a very simple 








experiment. In many places farmers’ wagons can be had 
which are mounted on springs; failing this, a heavy 
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cart spring carried must be taken. In either the cart or 
the wagon, let one or two tons of stones, sacks of corn, 
or such like be put. Next to the wagon let four good 
horses be attached, or to a cart a pair driven tandem. 
Next, let the inventor mount into the cart, or 
wagon; then let the horses be driven at a moderate 
gallop —the velocity will not exceed eight or nine 
miles an hour along ordinary country roads—and note 
what will happen during the first mile. We venture 
to say that a single mile will satisfy all the desires 
of the inventor fora ride. It is perhaps impossible to 
devise a more severe test for a heavily-loaded vehicle 
than to haul it at a high speed along an ordinary road. 
The shakings and joltings increase in violence about 
as the cube of the speed, and when we add to these the 
internal stresses set up by the propelling machinery, and 
the heat to which the parts are exposed, it will be 
seen that the conditions are most unfavourable to dura- 
bility. The late Mr. Thomas Aveling was once asked, 
what when he first began to make traction engines he 
broke most? ‘Broke most?” he replied, ‘ why we 
broke everything most.’ Now this is exactly what the 
makers of motor cars or common road self-propelled 
vehicles will find out. The first essential, before any 
success at all can be achieved is that concussion shall 
be taken up. That was the reason that Thomson was so 
successful. That was the reason why Crompton’s 
Chenab and Rawul Pindee big steam omnibuses, built 
at Ipswich by Messrs. Ransomes and Sims about 1870, 
were so successful. They ran on continuous india-rubber 
carpets 3in. thick. The wheels of a self-propelled van 
have to stand not only the ordinary stresses, but the extra- 
ordinary stresses due to the high speed at which the van 
must run, and in addition the torsion stress due to the 
driving machinery. How long is it likely that a pair of 
wood wheels will last? and iron wheels are out of the 
question because of their want of elasticity. No one 
has as yet succeeded in putting on the road an elastic 
wheel which will satisfy the conditions. Unless the 
effects of concussion are effectually taken up serious 
trouble will certainly ensue. A boiler, for example, that 
will answer on land when at rest may be a_ total 
failure on the road, the tubes being literally shaken 
out of it. For this reason boilers with the water out- 
side the tubes are better than those with the water 
inside, as the water in which they are immersed tends 
to steady them. Steering rods and bars are shaken till 
they give way. It isimpossible to keep anything screwed 
up tight for any time, unless the end of the bolt is riveted 
over. We have seen the firing irons thrown into the road, 
coal shaken out of the bunker, the lids knocked off the 
water tanks, the safety valves set screaming, and this 
with Thomson tires, when the engine was running about 
nine miles an hour over a dry rough bit of macadam. 
There is no chance of success for the inventor who has 
not mastered the effects of vibration and concussion on 
vehicles run at any speed over a very few miles an hour 
on country roads. The old mail coach is the best possible 
example to go to for guidance in this respect. 

But the mail coach was drawn by horses. and its con- 
struction was simple as compared with the problem 
which the motor van designer has to solve. So far 
every one of these gentlemen has undervalued the power 
required to propel a vehicle on a common road. Sir 
David Salomons deserves great credit for the persistent 
way in which he has forced the necessity for plenty of 
power on unwilling ears. If high speeds are to be 
steadily maintained, then there must be provided at least 
7-indicated horse power per ton of vehicle. Messrs. 
Simpson and Bodman, it will be seen, ask 10-horse 
power for the first ton, and 5-horse power for every 
subsequent ton, an estimate very near our own, 
and arrived at quite independently. Those who have 
had experience will say that we have stipulated for 
too little power. Those who have had a limited experi- 
ence will not credit our assertion. We are content to 
leave them to time and their own experiments. If they 
are content to go up hills at four miles an hour or so, 
then much less power will suffice, because they can use 
two speeds. The compound engine notion, the engine 
to be worked non-compound on hills, is very taking; but 
unfortunately the sudden draught on the boiler is usually 
responded to with water instead of steam. However, we 
refer to the question of power here, not with the intention 
of suggesting how it may best be obtained, but in order 
to emphasise the nature of the stresses to which the 
vehicle must be subjected. 

A bulky treatise might be written on the construction 
of motor cars—what to do, and above all things what to 
avoid. But our purpose has been not to write a treatise, 
but to show first why, in our opinion, our competition 
and that of the Royal Agricultural Society have been 
unsuccessful; and secondly, to indicate a few of the 
difficulties which beset the paths of those labouring to 
avail themselves of recent legislation. We are told that 
success is on the verge of being attained here, there, and 
everywhere. We have been told this incessantly for 
twelve months. We are reluctant to abandon faith in 
these statements. We should be more disposed to 
believe them if we could find that any firm with 
nenten experience in common road locomotion advanced 
them. 
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MINERS’ FALLACIES. 


THE eighth International Conference of Miners, which 
met during most of last week, was distinguished by a want 
of unanimity of opinion, which gives some hope that among 
the colliers of Europe a sensible minority still remain who 
are not led away, by the unscientific ideals of the rest. Where 
European trade would be if the Federation of Great Britain 
and those who think with them had their way, we don’t 
like to contemplate. Undoubtedly, it would ‘go to the 
wall,” but, fortunately, the men of the northern counties 
have formed themselves into the Miners’ National Union, 
whilst the South Wales Union are also much less headstrong 
than some of their fellows. - Hence, on important questions 


—such as that of the desirability of establishing minimum 





wage—the British section was divided, the Miners’ Federation, 
with a strength of 400,000 men, voting for the resolution, 
whilst the other two bodies mentioned, representing 226,000 
men, decided against it. The German, French, and Belgian 
delegates voted in favour of the proposal. There were about 
seventy delegates present from various countries, who were 
said to represent considerably over a million European miners. 
A Northumberland representative, Mr. Young—one of the 
delegates of the Miners’ National Union—-was bold enough 
and sensible enough to declare his conviction that the prin- 
ciple of a minimum wage was “a mere pursuit of moon- 
beams and shadows.” The miners in the Federation districts 
had maintained their 30 per cent., but he had it on good 
authority that worse times were never experienced in those 
districts than during the past three or four years. They had 
attained a high nominal wage, but they had almost anni- 
hilated their industry. Thirty per cent. increase in wages 
meant a 30 per cent. increase in the cost of production, or 
about 1s. per ton. On the question of the international 
control of output, some of the foreign delegates fought shy 
of committing themselves, it being stated on behalf of 
France that certainly that country could not be expected to 
take the initiative in such a movement, seeing that she had 
to import 10,000,000 tons annually, most of which comes 
from Great Britain. It was suggested that perhaps some- 
thing on international lines could be done, like the proposal 
now before the Welsh coal trade, the principle of which was 
stated to have been accepted by from 85 to 90 per cent. of the 
Welsh colliery proprietors. But a German delegate threw 
cold water on this suggestion, asserting that the Welsh 
scheme was “only a copy of that of the very notorious 
Rhenish-Westphalian Syndicate, and in Germany they knew 
too well what that meant;”’ and he finished up by declaring 
the idea of international control of output by any under- 
standing between men and employers to be “altogether 
Utopian.” Fortunately for the European coal trade, and for 
the engineering, iron and steel, and other dependent indus- 
tries, the International Miners’ Congress upon vital questions 
is “as a house divided against itself.” 


MOTOR CARS. 


WE have received a very long letter from Mr. Sturmey, the 
greater part of which is an advertisement of the Daimler 
motor works, and of the merits of the Daimler car. These 
have already been well advertised, and we see no reason for a 
repetition in the columns of THE ENGINEER. Mr. Sturmey 
takes exception to our observations last week on his previous 
letter and that of Mr. Harrington Moore. He informs us that 
the works over which he presides will be open to the inspection 
of the members of the Institution of Mechanical Engineers in 
July next. He also invites us to make a trial of one of his 
carriages, and again observes that his company did not con- 
sider the conditions of our competition such as a commercial 
firm could reasonably accept. We answer without hesita- 
tion that Mr. Sturmey’s company had the fullest oppor- 
tunity of showing what it could do against other ‘“‘ commercial 
firms,” and it deliberately abstained from taking advan- 
tage of it, and we see no reason now why it should invite us to 
make a “one-man show” of the Daimler. If the company 
had objections to our conditions, all we can say is that we 
never heard of its objections. It is idle to suggest that the 
condition as to delivery of drawings was a sufficient 
reason for abstention. No competitor made a point of this. 
It must have been obvious to the Daimler Company, as it 
was to all the others who sent in their drawings, that they 
were only needed for the information of the judges, and 
would be regarded as confidential if desired. We say again, 
that if the Daimler Company had really wished to compete, 
it would have put itself in communication with us when the 
conditions were first published. It did nothing of the kind, 
and we repeat that it must be left to the public to draw its 
own conclusions. 


ICELAND. 


IcrLanpD is a land having such racial connection with 
England that we might almost be forgiven if we regarded it 
asacolony. Trade with it therefore seems our natural right, 
and if we were to turn and rend the unprincipled German 
who dares to undersell us in the Icelandic markets we could 
scarcely be blamed. The Icelander is guileless and innocent. 
The modern system of sale and purchase he but indifferently 
understands, and would fain adhere to the system long dear 
to his heart of barter. He is moreover uncommonly poor, 
and as much from necessity as desire purchases in the 
cheapest and worst market. The goods of England he admits 
are better than those of Germany, but the Fatherland gives 
long credit and asks low prices, and the Greenlander contents 
himself with the indifferent article. It was only a short time 
ago that Germany stepped in. There was a time when 
England held a monopoly for nearly all manufactured goods, 
those good days when one bartered a pocket knife against a 
sheep’s fleece, charging ever so much too dear for the pocket 
knife, but delighting the heart of the primitive Icelander by 
allowing him a great deal too much for his fleece. How- 
ever, co-operation has stopped all that, and now the farmers 
of a district combine to buy and sell at ready-money rates. 
Trade, moreover, is looking up, the Icelanders are advancing ; 
two small wool spinning mills have lately been erected, and 
are doing a fairly good home trade. Surely there is a chance 
for an enterprising English firm to start woollen mills on a 
sufficiently large scale to be able to export at a profit, labour 
and food is cheap and the wool is on the spot, and water- 
power is not difficult to obtain. 


A LITTLE KNOWLEDGE, 


On not a few occasions we have expressed a belief that the 
wholesale technical education of the artisan was useless. It is 
satisfactory to find our views on this point confirmed by Pro- 
fessor Lunge in his paper read before the International Congress 
on Technical Education, held this week in the hall of the 
Society of Arts. He said that he was afraid that such know- 
ledge of chemistry and technology as could be imparted at 
Board Schools or night classes for adults was quite useless to 
workmen, who had simply to do as they were told, and might 
do more harm than good by trying to apply a superficial 
knowledge. He, moreover, said that he doubted even if 
technological education was of use to foremen, except in 
isolated cases. Such observations as these, coming from the 
country which is generally considered the most advanced in 
its system of education, must be received with consideration 
and respect. Perchance, too, they may set some of the 
more intelligent councils thinking whether there is any fair 
return for the large sums of money spent broadcast on 
technical education. A little knowledge is a dangerous 
thing, but if is never so dangerous as when-made use of by 





persons whose general training and education has not been 





of the nature to make them regard with modesty what little 
they know, and to render them diffident about making use of 
their small attainments. 








LITERATURE. 


The London, Chatham, and Dover Railway, its Passenger 
Services, Rolling Stock, Locomotives, Gradients, and Express 
Speeds. By the Author of “ British Railways.” I.ondon : 
Cassell and Co., Ltd. 

In this very readable little book Mr. J. Pearson Pattin. 

son has given us another of those useful monographs 

which present in succinct and intelligible form all the 
salient features of a British railway and its working. 

Having previously treated the South-Eastern and the 

London, Brighton, and South Coast lines in a similar 

method, he now deals with the third of the main southern 

railways, the London, Chatham, and Dover. 

It cannot be denied that this line does generally bear a 
somewhat unfavourable reputation among the travelling 
public, on the score of its station accommodation, its 
rolling stock, and some points of its train working. Mr. 
Pattinson frankly and wisely admits that there are certain 
grounds for adverse criticism. He does not attempt to 
defend the continued use of the comfortless and uncleanly 
cattle trucks which do duty as “‘ third-class carriages (!) ” 
on some of the City and suburban trains. Nor does he 
pretend to extenuate the continued existence of the 
ghastly and draughty open shed still facetiously desig. 
nated as Ludgate Hill “ Station,” or the “collection of 
nailed-up hoardings” which is supposed to furnish all 
necessary accommodation at Loughborough Junction. 
Had he done so his readers would have promptly put 
down his book in disgust. But he judiciously meets his 
difficulty full in the face, and pleads that although these 
things are indeed bad, and out of accord with the present 
advanced age, yet the company is steadily improving 
matters; is persistently replacing its worst rolling. 
stock with a new and Peet | type; is gradually 
rebuilding and renovating the defective stations; and, in 
short, is really doing its best under the seriously 
disadvantagous and always hampering condition of havin 
very little money to spend. And it must be confesse 
he makes out a very respectable case. One rises from 
the perusal of his book impressed with the feeling that 
we have been reading of that most touching class of con- 
flict—the struggle of a good man with difficulties. For 
the Chatham directors do really seem not only to be 
trying hard to improve their line and its services, but also 
in a large degree to be succeeding in their efforts. 

As regards the express work performed, Mr. Pattinson 
naturally has a good deal to say. And here too he 
manages to support a favourable view with a showy array 
of personally-observed facts. He presents the results of 
270 journeys specially made by him for the purpose of 
obtaining these facts. And in many instances the figures 
given by him are highly creditable to the line and to 
Mr. Kirtley’s express locomotives. That these fine 
engines can do excellent work, nobody who has examined 
them will doubt fora moment. The point rather is that 
they seem so seldom to have the opportunity of showing 
their true mettle. But Mr. Pattinson gives alist of very 
praiseworthy performances actually accomplished. It may 
perhaps be questioned whether, in estimating the relative 
resistance they have to overcome, he does not allow a 
little too much for the gradients. Steep they un- 
doubtedly are, but they are disguised in alternate rises 
and falls, and in no case on the down journey is there 
a continuous unbroken ascent five miles in length, while 
this occurs only once on the up journey—the ascent from 
Dover being virtually unbroken for seven miles. So the 
locomotive work to be done is in no way comparable to 
that of some of the northern lines. Again, by adopting 
10 tons as the nominal weight per coach, the train-loads 
are certainly made to appear heavier than in reality 
they are. For instance, Mr. Pattinson deservedly lauds 
the work done with such a load as ‘‘ 18} coaches,” that 
is to say, with 185 tons behind thetender. But this is 
deemed a very moderate train on the Northern lines, and 
is then reckoned as only eleven or twelve coaches. 
Those wonderful performances on the Caledonian last 
autumn were done with trains which by Mr. Pattinson’s 
mode of reckoning would be computed as sixteen, 
seventeen, up to twenty-three or twenty-four coaches, 
and over far steeper and longer gradients. Again, 
in quoting the “record” run on the Chatham line, 
viz., London to Dover, 78} miles in just under 
82 min., with a load of 70 tons, he says, ‘ Few finer 
performances have been done anywhere.” But the 
average speed was only 57:4 miles an hour, while during 
the “race” of 1895 smaller engines averaged 10 miles 
an hour more with the same load, and last year some 
of the Caledonian trains in their ordinary running 
averaged 61 to63 miles an hour overa far heavier road, with 
loads twice or thrice as great. We do not believe the 
Chatham engine was running anywhere near its full 
speed in that ‘ record” trip, and we feel sure that 
the run could have been done if required in very much 
less time. It was very creditable, especially for a 
southern line, but cannot be compared with the northern 
marvels of every-day work. Indeed, such comparisons 
are always of dubious value in view of the numerous 
conditions to be taken into account. 

All who are interested in railways are indebted to Mr. 
Pattinson for another valuable and instructive book, 
whose usefulness is further enhanced by a very clear 
diagram of gradients, and by a handy little table of the 
chief dimensions of the locomotives in use on the line. 
It should meet with a large demand, and we hope Mr. 
Pattinson will give us some more like it. 


The Calculus for Engineers and Physicists. By Professor 
Rosert H, Smirx. London: Charles Griffin and Co. 
1897. 


Tue author's well-known treatise on graphical calculation 





has ‘prepared us for interesting diagrams for the elucida- 
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tion of the theorems of the Calculus; these are to found here 
in abundance, together with practical illustrations of actual 
occurrence. 

According to the preface, the work aims at the 
presentation of two leading features in the study and 
application of the higher mathematics. In the first 
place, the development of the rationale of the subject is 
based on essentially concrete conceptions, and no appeal 
is made to what may be termed rational imagination 
extending beyond the limits of man’s actual physical and 
physiological experience. Thus no use is anywhere made 
of a series of infinite numbers of things or of infinitely 
small quantities. 

In addressing himself to engineers, the author has done 
well to emphasise the fact that integration is more useful 
than differentiation ; and, in addition, that the funda- 
mental conception of integration is more easy to grasp, 
although the actual mechanical operation may be more 
difficult than differentiation, as being of a tentative and 
experimental character. It is admitted that no great 
progress can be made in integration without help from 
the results obtained by differentiation. Butsolong as the 
two are taught as distinct subjects, in the schools by the aid 
of separate text-books, it is a distinct convenience to the 
teachers to finish off one before entering upon the other. 
It by no means follows that the whole of the science of 
differentiation must be known before any of that of 
integration can be explained. But the ordinary system 
of teaching the subject forces the practical student to 
spend on differentiation an amount of time altogether 
needless for his professional objects before he enters upon 
integration. Very frequently the reasoning used to find 
an integral is essentially the same as that used to find 
the inverse differential. It is thus waste of time to go 
through this reasoning twice over; and once understood, 
it leads to the simultaneous recognition of the two inverse 
results. In these remarks we may trace the difficulties 
of the professor of engineering, who will invariably find 
that he has no sound basis in his pupils of the Calculus 
to build upon; so that he is compelled to devote con- 
siderable time to a revision of the subject, which he ought 
to be able to assume as already mastered. 7 

A useful chapter is added on the ordinary differential 
questions encountered by the technical student ; and the 
book concludes with a very complete classified reference 
table of all the integrals and methods of integration likely 
to be required. This will prove very useful in saving the 
time of those who want an integral in a hurry. 

The author does well to attack the orthodox method 
of teaching his subject in schools and universities; which 
is responsible, in his opinion, for the too persistent un- 
popularity of this branch of knowledge and intellectual 
training among the classes devoted to practical work. 





Temple Bar and State Pageants: An Historical Record in 
Commemoration of the Queen's Diamond Jubilee. London: 
Messrs. Partridge and Cooper, Fleet-street, E.C. Price 1s. 


Amonest other souvenirs of the longest reign in English 
history we have received this tasteful and pleasing 
booklet, published by Messrs. Partridge and Cooper, of 
Fleet-street, whose firm, be it mentioned, possess the 
unusual distinction of having lived to witness the Jubilees 
of two sovereigns. This little work has been compiled by 
Mr. Henry Johnson from ancient records, and gives an 
interesting historical account of old Temple Bar, with 
an enumeration of some of the quaint ceremonies and 
gorgeous pageants of which it was a witness. Many of 
us scarcely realise that the origin of Temple Bar dates as 
far back as the thirteenth century, or that the rampant 
griffin of the present day serves to commemorate as 
many as three or four previous structures on a site indis- 
solubly associated with the picturesque, if stormy days of 
London’s early history. Still less, perhaps, does the 
present generation of Londoners pause to reflect on those 
strangely changed conditions of civic life which go to 
make a structure like Temple Bar a mere interesting 
reminiscence. Its erection and removal were alike 
dictated by questions of utility. Literally a bar, in the 
first instance, placed across the street at night by orders 
of King Henry III. for the better protection of the 
citizens from the raids of neighbouring pillagers, it 
developed gradually into the more complex and artistic 
structures we see immortalised in old prints, finally 
becoming the arch designed by Sir Christopher Wren 
which was for so long a familiar feature during the 
greater part of this reign. Linked as it has been with 
some of the most important events of our history, the 
old Bar would have been an appropriate witness to the 
great pageant of Tuesday next, on the old spot whence it 
saw the first State visit of her Majesty, then a mere girl, 
to the City in 1837, and later in 1844, when with the 
Prince Consort she made a Royal Progress to open the 
new Royal Exchange; but, as all the world knows, 
questions of expediency and convenience long ago deter- 
mined its fate. ‘The narrow neck to an immense 
decanter,” as Walter Thornbury contemptuously stigma- 
tised it, has long severed its connection with the great 
city, and retired to live out a dignified old age at Theo- 
bald’s Park, where it may any day be visited as an 
antiquity by those curious in such matters. In its 
absence from amongst us, the present little book, the 
attractiveness of which is much enhanced by some 
charming drawings by Miss Elsie Cluff, serves as a pleas- 
ing memorial of it, as well as of the Jubilee it has been 
published to commemorate. 


The Alternating Current Circuit: an Introduction and 
Non-Mathematical Book for Engineers and Students. By 
W. Perrin Maycock, M.I.C.E. Whittaker and Co., 
London and New York. 1897, 


Tue study of electric currents by fluid or mechanical 
analogies is not unfraught with dangers. There can be 
no question of their utility to a limited extent, but when 
carried beyond a certain distance, or when the parallels 


adequate comprehension of electrical phenomena, but 
actually tend to place the learner under a dangerous 
misconception. The treatment of the difficult subject of 
alternating currents in the little volume before us depends 
almost entirely on such analogies, many of them bor- 
rowed from that notable course of lectures delivered at 
the Royal Institution two years ago by Professor Forbes. 
Certain fluid analogies, more or less the author’s own, 
have been introduced, and, on the whole, successfully ; 
that, for instance, designed to illustrate the effect of 
phase difference is at the least ingenious, and is in a 
large measure convincing. On the other hand, the 
analogy between a closed water circuit, with a cylinder 
and piston tangent to, and closing the circuit, is not a 
satisfactory illustration of the alternating current, as the 
flow through the machine does not occur. The author 
apparently sees this difficulty, but does not attempt to 
meet it with a new analogue. 

On the whole, the little volume is one well worth 
study, and we commend it to the attention of all begin- 
ners in this difficult subject, as they cannot rise, we 
think, from its perusal without having gained a clearer 
conception of the alternating current. 


The Elementary Principles of Mechanics, Vol. III. Kinetics. 
By Professor A. Jay pu Bois. New York: John Wiley 
and Sons. 1895. 


THE subject of Kinematics has been considered in vol. i., 
and Statics in vol. ii. of this series, which is com- 
pleted, we presume, in this third volume on Kinetics. 1t 
covers much the same ground as our own academic 
treatises on the Dynamics of a Particle and of a Rigid 
Body, typified by the works of Tait and Steele, and of 
Routh. The treatment here is more free and uncon- 
ventional, and the scope of it sticks closer to the require- 
ments of the technical student, who will find it an ex- 
cellent manual. 

The author would do well to follow the advice of his 
colleague, Prof. T. W. Wright, of Union College, and 
omit all reference to the useless poundal in a future edi- 
tion, reserving absolute measure to the metric units. 

The diagrams and examples are original and well 
chosen, especially in the elementary stages; but the 
definitions at the outset are too vaguely academical. 
Space does not allow the author to go very deeply into 
three-dimensional motion of rigid bodies. He should 
keep his eye on Professor Klein’s Princeton lectures, to 
incorporate as giving a complete solution of the problem 
of the Gyroscope. Similar analysis will enable him to 
complete the unfinished treatment of the motion of a 
particle on a smooth sphere or vertical cone. 





SHORT NOTICES. 

An Analysis of the Accounts of the Principal Gas Undertakings 
in pS Scotland, and Ireland for the Year 1896. Compiled 
and Arranged by John W. Field. London: Eden Fisher and Co., 
or of the Compiler, Horseferry-road, Westminster. Price 15s.— 
This is the twenty-eighth year of publication of this expensive 
brochure. It is only of interest to those connected with the 
manufacture and supply of gas, and is too well known by them to 
need any special comment from us. 

** Transactions” of the American Institute of Electrical Engineers 
Vol. xiii, New York City. Published by the Institute. 1897.— 
Volume xiii. of the ‘‘ Transactions” of American Electrical Engi- 
neers will be found particularly attractive. It contains several 
papers of considerable importance, ‘‘ The Report of Sub-committee 
on Standards of Light,” for example, and ‘‘ Recent Developments 
in Vacoum Tube Lighting,” should be well received. There are 
other papers worth reading, on ‘‘ Electric Transmission and 
Traction,” and on ‘‘ Induced Currents.” 


BOOKS RECEIVED. 

First Stage, Sound, Light, and Heat. By John Don, M.A., B.Sc. 
London: W. B. Clive. Price 2s. 

Monopolies by Patents and the Statutable Remedies available to the 
Public. By J. W. Gordon, of the Inner Temple, Barrister-at-Law. 
London: Stevens and Sons, Limited. 1897. Price 18s. 

The Prospector’s Handbook: A Guide to the Prospector and 
Traveller in Search of Metal-beariny or other Valuable Minerals. 





By J. W. Anderson, M.A. (Cantab), &c. Seventh edition, 
thoroughly revised and much enlarged. London: Crosby Lock- 
wood and Son. 1897. 


Experiments on Steam Boilers, carried out by Bryan Donkin, M. 
Inst. C.E., M. I. Mech. E, and Alex. B. W. Kennedy, LL.D., 
FRS., M. Inst. C.E. Edited by Bryan Donkin. London: 
Offices of Engineering. 1897. 

Mineraloyrcal Geology: A Synopsis for the use of Students. To 
accompany W, and A. K. Johnston’s (reological Map of the British 
Isles. By Alexander Johnstone, F.G.S. Edinburgh and London: 
W. and A. K, Johnston. 1897. Price 23, 








CATALOGUES. 


The Dayton Fan and Motor Company, Dayton, Ohio, U.S.A.— 
Electric ceiling and exhaust fans, 

H. W. Caslon and Co., London.—lIllustrated catalogue of 
printing materials, nicely bound, well printed on good paper, with 
excellent illustrations, This book is one that will be placed on the 
bookshelf by all who possess it, 

Penrose and Co., London.—Photo process machinery and 
supplies. One would scarcely have ee that the art of re- 
producing illustrations photo-mechanically would have necessitated 
such a very extensive collection of apparatus. This catalogue 
— upwards of 200 pages, and is excellently illustrated and 
printed. 

La Progrés Industriel, Paris and Brussels.—Catalogue des 
machines ontils et outils de precision. The machine tools illus- 
trated in this book are largely of the usual patterns, but special 
tools are also described for use in the manufacture of projectiles, 
cannon, and small arms. The catalogue would have found 
— if the name of the producers had been printed on 
the . 











Navat ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineers: James J. 
Stuart, to the Pembroke, additional for Chatham Dockyard 
Reserve ; E. F. Ellis, to the Marathon. Fleet engineers: John E. 
Chase, to the Trafalgar; John R. B. Wright, to the Royal 
Sovereign ; William G. Parsons, to the Rodney ; and William H. 
Gay, to the Empress of India. Chief engineer: R. W. Jones, to 
the Bellona. t engineers: George Wormald, to the 






JOSEPH RUSTON. 





On Thursday, 10th inst., at his residence, Monk’s Manor, 
Lincoln, died Mr. Joseph Ruston, chairman of the board of 
directors of Messrs. Ruston, Proctor, and Co., engineers. He 
was the son of the late Robert Ruston, of Chatteris, and was 
born in 1835. In 1857 he went to Lincoln, and invested his 
capital in a millwright business carried on by Messrs. Ruston 
and Proctor, and increased it by his exertions from the small 
establishment employing twenty-five hands to the large 
business with which his name has for many years been con- 
nected. In 1889 the undertaking was converted into a 
limited liability company, with a capital of half a million. 
The firm is very well known, and has received no fewer than 
267 medals and awards at various shows and exhibitions. 

Busy as has been his commercial life, Mr. Ruston devoted 
much time to the public service. From 1865 until about 
fifteen years ago he was a member of the Lincoln Town 
Council, being elected Alderman in 1874, He served the 
office of Mayor in 1869-70, and was a Justice of the Peace 
for Lincoln and Lindsey and a Deputy-Lieutenant of the 
county. Ata bye-election in 1884 he was returned to Par- 
liament as member for Lincoln by a majority of 1000 votes, 
and was again successful in the Liberal interest in 1885. 
He split from his party on the Home Rule question, and as 
the Conservatives in Lincoln were pledged to another can- 
didate, he never again sought to re-enter Parliament. In 
1891 he filled the office of High Sheriff of Lincolnshire, and 
was the recipient of congratulatory addresses, and had the 
honorary freedom of the city conferred upon bim. 

His princely liberality is attested by a magnificent Volun- 
teer Drill Hall, which cost over £10,000; an extensive 
children’s ward at the County Hospital, and the restoration 
of the monument to Queen Eleanor, in Lincoln Cathedral. 
He has been a most generous supporter of Congregationalism, 
not only locally, but generally, and one of his latest gifts 
was £1000 to the Diamond Jubilee Fund for endowing dis- 
trict nursing in Lincoln. The deceased was a liberal patron 
of art. In 1878 he received the special distinction of the 
Cross of the Legion of Honour, and was also decorated with 
the Turkish Order of the Osmanieh. 








THE WELSHAMPTON RAILWAY ACCIDENT. 


On Friday night a deplorable accident occurred on the Cam- 
brian Railway between Oswestry and Whitchurch, close to 
Welshampton Station. An excursion train, consisting of 
fifteen coaches drawn by two engines, left Oswestry at 
9.25 pm., and was due in Whitchurch at 10 p.m. The 
accident was peculiar in several respects. While the train 
was travelling at about thirty miles an hour, steam being 
shut off in both engines, it was suddenly wrecked. Nine 
passengers were killed outright and two others have died 
since, while about twenty-five others were more or less 
seriously injured. Colonel Yorke, for the Board of Trade, 
opened an inquiry, on the 14th inst., in a tent pitched in a 
field near the site of the accident. The inquiry was con- 
cluded on Tuesday, the 15th inst. It was impossible to 
gather, from Colonel Yorke’s final remarks, at what con- 
clusion he had arrived ; so far as we can see the permanent 
way spread, and some of the coaches ran off the rails. But 
the destruction wrought seems to be quite disproportionate 
to the speed at which the train was running. The train was 
made up of Cambrian bogie stock, with the exception of a 
Lancashire and Yorkshire four-wheeled composite brake van. 
An attempt was made to show that this van was squeezed off 
the line by the heavy coaches behind it, and failing this, 
that the van was old, light, and in bad order, and ran off the 
rails. There does not appear to be any foundation for this 
assumption. The van was old, but it seems to have been in 
excellent repair, and quite safe. 

Mr. Nicholson, superintendent of the Lancashire and York- 

shire Railway, said the van was attached because there was 
only one brake van sent by the Cambrian Company. The 
Lancashire and Yorkshire rules and the rules of the London 
and North-Western Railway Company provided that there 
must be a van at each end of the train, and any train of more 
then twelve coaches must have two rds on it. There 
were two on this train. The inspector at Miles Platting saw 
the train made up, and gave instructions that this van was 
to be puton. Mr. George Hughes, assistant superintendent of 
carriages on the Lancashire and Yorkshire Railway, gave 
evidence that the van in question was a third-class carriage 
twenty-nine years old, and fitted with the vacuum brake. 
In 1894 the van was thoroughly overhauled and fitted with 
new springs. It wasin good condition before the accident, 
and now the wheels were only slightly damaged. The vehicle 
when sent out was in perfectly safe condition. 
There is no certainty whatever that it was the first vehicle 
to leave the rails. It is just as likely that the tender got off 
first. Neither of the engines got off, but the train engine 
tender did. The locomotive broke away from the train, 
and when all was over stood about forty yards in front of the 
wreck. Col. Yorke was very severe on the quality of the 
permanent way, which, he said, “‘ reminded him of an old 
rag-and-bone shop.” But he subsequently added that the 
fact that the engines had not left the rails was in favour of 
the permanent way. The destruction of the bogie coaches 
was so complete that extraordinary violence must have been 
used. The havoc, indeed, is reported to have been as great 
as if the speed had been sixty miles an hour or more and the 
rolling stock of a flimsy character. Pending the corouer’s 
inquest, we do not feel justified in saying more than we have 
done as to the probable cause of a puzzling catastrophe. 








Tue Famous YERKES TELESCOPIC Lens, the largest made, has 
a surface diameter of 414in., and weighs 5151b. It is valued 
at 60,000 dols., and represents five years of exacting work. 
THE Furness Raiway Company.—The directorsof thiscompany 
have decided to abolish second-class passenger accommodation after 
July 1st, and have decided to issue supplementary reserved ti¢kets 
to Bere of third-class tickets, whether ordinary, tourist, or 
week-end. Up to 15 miles the charge will be 3d. extra, 16 to 30 
miles 6d., 31 to 50 miles 9d., 51 to 75 miles 1s., 76 to 100 miles 1s, 3d., 
101 to 150 miles 1s, 6d., and the carriages will be labelled, 
‘Reserved Tickets.” This is an ee departure in the 
conduct of railway passenger business, e company are not to 
reduce first-class fares to 14d. a mile, as many of the large com- 
ies have done, They point out that whereas they have had no 
alling-off in the number of first-class passengers, the Midland 
Company, although the fare is 14d., have carried 493,909 less first- 





Widgeon ; Henry F. Smith, to the Blonde; Percy J, Shrubsole, 





are in any way strained, not only do they fail to give any 
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class passengers in twelve years, though the increase in third-class 
sunteaguee te the same period is 12,802,740, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves er, the opinions of our 





MOTOR CARS. 


S1r,—Some time ago we noticed in one of your leaders a very 
pertinent query, that you repeated in your article of the 4th inst., 
‘‘ Are Motor Cars Wanted !” and we have anxiously waited to see 
some attempt made to deal commercially with that inquiry. 
Farther, we think it is time that some expression of opinion and 
statement of the :equirements of a commercial self-propelled car 
were obtained from the carriage building side of the future 
industry, for up to the sage absolutely nothing bas been written 
or said by carriage builders on the subject, the general idea being 
that the future equivalent of the present horse dealer, i.¢., the 
engineer, can by himself settle the whole question. 

We emphasise commercial value, for up to now it seems to have 
been the last consideration to trouble car builders, despite the 
fact that the future entirely depends upon it. ‘‘ Getting the car 
to run” seems to be the objective of all the attempts that we have 
seen, and when as a@ ca e builder one of us has pointed out 
the defects of noise, clumsiness, and complication that he knew 
would never be tolerated by the outside van owner, he was 
informed by the engineer that it is only his conservatism and 
dislike to a thing he is not used tc. I have heard one gentleman 
state that ‘‘ the objection to the fumes of the oil motor is only that 
the stink is a stink we are unaccustomed to.” I write as a carriage 
builder who for the last eighteen months has been engaged, in 
conjunction with an engineer, on a series of investigations into the 
form most suitable to produce a commercial van cal lewy suitable 
for the goods transport met with so largely in Lancashire. 

The conditions under which we have worked have been most 
excellent — a small workshop, absolutely independent of any 
business or trade ; new plant ; four or five good workmen, and an 
adequate supply of money—yet we have not as yet produced a 
van capable of fulfilling the standard we laid down at the com- 
mencement of our labours ; so difficult indeed has the task proved, 
that once or twice we have seriously thought that possibly we were 
expecting and attempting too much. A brief account of how we 
arrived at our opinions, and the confirmations we consider they 
have gained by experience, may be of interest to you and to those 
—— in like work with ourselves, and may also draw out 
information that will be of service to us. 

Dividing self-propelled carriages into the three classes—privately- 
owned pleasure carriages, carriages for the conveyance of pas- 
sengers, and vehicles for the transport of goods—the first makes 
the greatest demands on the score of comfort and simplicity, and 
was at once dismissed by us as being a type of vehicle we could 
only hope to tackle after very prolonged experience. Mr. Wm. 
Phillipson, with whom we have a slight acquaintance, evidently 
thiaks otherwise ; but although he is probably the most scientifically 
trained carriage builder we have, we venture to think that he will 
come to our opinion, and gain experience on trade work before he 
builds many motor carriages. We do not think there is a village 
wheelwright even who would risk his reputation to say that any of 
the French or Franco-Coventry producti Pp d the running 
—or standing—merits of a private carriage, in the sense that 
English carriage owners would accept it, bearing in mind especially 
the fact that English carriage owners are far and away the most 
discriminating people on horses and carriages in the world. 

The same reasons apply to cabs and vehicles plying for hire, 
which now-a-days are expected to have a condition and efficiency 
equal to that of a private cab, We are under the impression that 
the Electric Cab Company, of London, has spent a great deal of 
money, and although so clever and experienced a carriage builder 
as H. H. Maulliner is directing it, it has not yet placed any cabs on 
the streets, much less by experience proved their efficiency. The 
only hope for this class of motor car work is in the creation of a 
new class of carriage user, the well-to-do middle class, who do not 
care for the exertion and selfishness of cycling, but who do not 
either feel themselves free to accept the responsibility of starting a 
stable and its accessories, But a from the complication, the 
prices of motor cars at present will not allow much headway to be 
made with these people. 

The standard we laid down for a van that should be a com- 
mercial and lasting success was this :—(a) It must fill a want ; that 
is, it must, in its sphere of work, be more useful and economical 
than horse or rail, (+) The size and appearance must not be any 
material departure from existing types, and the suspension must 
be correct. By The tare weight must bear as nearly the present 
relation to load as possible, as it affects (a). (d) The speed must 
be absolutely variable from zero to full an not progressing in 
jerks. The general regulation must be absolutely automatic, not 
only not dependent on the control of the driver, but, when run- 
ning, practically outside him altogether. (¢) The car must be at 
least as quiet in its progression as an ordinary van, if not quieter. 
(7) The power that we decided on was 10 indicated horse-power 
for the first ton, and 5 indicated horse-power per ton after, gross 
weights, 

Considering (a), the most usefal and economical sphere of useful- 
ness for self-propelled vans will be those distances of over twenty 
miles per day that, constantly run, eventually fag a horse, up to 
sixty miles per day, that could only be run by relays of horses, or 
that the cost of handling, &c., made costly eno the carriage 
by rail to allow the self-propelled car to make a su tial saving 
on, There is an enormous bulk of goods requiring this transport, 
and the creation of a suitable van or lurry that would satisfy this 
would be an answer to your query, ‘‘ Are motor cars wanted /” 
for here in Lancashire, where, as a cotton spinner told us, 
‘*the cost of carriage often meant profit or no profit,” there would 
be the ground for a great industry. And such a van and lurry 





can be made—of that we are convinced ; but it will not be a car | 8" 


papers by a gasoline or petroleum engine, nor a steam car whose 
oiler uses liquid fuel for generating. When the Self-propelled 
Traffic Association, of Liverpool, advertised for tenders to convey 
1000 tons per week of goods between Liverpool and Manchester, 
we went at great le’ into the figures and calculations required, 
and arrived very independently to the conclusion that, provided 
a suitable lurry, such as can eventually be built, was in existence, 
these goods could have been profitably carried door to door at 
5s. 10d. per ton, nearly 33, less than any rate now in existence. 
But the only method that could be worked to do it would be 
water-tube boilers fired with solid fuel. The Chicago trials, the 
only tables of cost that are not company fairy tales that we have 
seen, in the most efficient case give the cost per horse-power at 
the rim of wheel as nearly 2d. per hour in the case of gasoline 
engines, Petroleum-fired steam boilers we do not believe in for 
reasons we will give below. ‘The cost of solid fuel should not exceed 
fod. per horse-power per hour. Such work as this Liverpool 
scheme is undoubtedly the most economical that self-propelled 
vans will get. Horses will take a lot of ousting from town delivery 
work ; in fact, advertising purposes alone can be a reason at present 
for adopting any other means of delivery. 

(5) is a question of design and arrangement. The Liquid Fuel 
Company’s van at the Crystal Palace was an excellently designed 
one in all points, save that the boiler impaired very much the 
through passage from back to front. A perfectly clear way such 
as the Daimler Company _ is certainly the proper plan. Our 
design has been to get the footboard and interior of the van 
absolutely clear, all gear, boiler, &c., being completely shut off 
from the van body itself. It has always been a matter with us for 
wonderment as to the reasons that induced Mr. Thornycroft to 
place his steering wheels at the rear, where they are liable to have 
an uncertain weight placed on them. The capacity of a van is not 
what the builder es it for, but what the user can load on to it, 


seems to us very wrong to put it in the position that Mr. Thorny- 
croft does, 

(c) An ordinary van or lurry apart from the horse or horses will 
carry about two and a-half times its own weight in load, and it is 
in the attempt to obtain a good factor in this respect that motor 
van builders will experience their chief trouble. At present it 
looks as though it will be a very efficient car that will be able to 
provide enough space and strength and power to carry a live load 
equal to its own weight. In this respect the existing law is rather 

absurd, and makes it almost bee 29 to design a lurry to trans- 
portanordinary Manchester load of four tons. Hereis an illustration 
of the difficulties we have to get over. An engineer of this city of 
good standing observed to one of us that he could hardly see 
where all the trouble in working out a self-propelling steam lurry 
came in. Atthe very momenta light traction engine drawing a 
lurry, with about four tons on it, came crawling along at its two miles 
an hour, blowing out plenty of smoke, emitting some steam, and 
making any amountof noise, ‘‘Thereis your answer,” he was told; 
‘take that traction engine, put it under the lurry, so that it will 
not show prominently, make it to drive at three times its present 
, let the whole weigh very little more than the lurry alone 
Siee now, stop the emission of smoke and steam entirely, and you 
will have made a successful steam lurry ; only it wants doing.” 

(d) We saw an interesting confirmation of our opinion, that 
speed must be absolutely variable, last week on a Daimler van 
sent down to be tried by a carrying firm in Manchester. It got 
shut in behind a lurry, and it was very curious to watch the way 
the driver manipulated his speed gear to work in with the lurry in 
front of him. He seemed to have nothing to —— correspond, 
and first would rush down on the lurry, then fall well to the rear, 
to advance again with a run. Otherwise the van seemed very 
steerable and ran exceedingly well, but for the excessive noise it 
made. The flexibility of speed that steam gives has always seemed 
to us one of its chief values, yet we believe that at least one firm 
is sacrificing this property and using gear speeds—we presume in 
order to keep the engines always running at one pace. 

(e) We have only enumerated this in order to mention that we 
should always advocate the use of flexible tires on every descrip- 
tion of motor vehicle; the two advantages of noiselessness and 
saving of vibration absolutely, we feel certain, outset any question 
of cost, 

To trespass on you a little further. It seems to be taken for 
granted amongst nearly all your correspondents that where steam 
is used the firing will be by petroleum ; and, secondly, that the 
instantaneous generator is to be the future type of boiler. Taking 
the generator first, it is very difficult to get any figures as to the 
work that a Serpollet generator will do, save — statements 
such as Farman gives, and very few of these will r analysing. 
For instance, he says, ‘‘A Le Blant car weighing 9526 lb, used 
8°8 lb, coal per mile and about 28 lb. of water.” Allowing eight 
miles per hour, the —_ of water equals 224 lb. per hour 
evaporated, which would give very little more than 4-horse — 
to move four tons at eight miles per hour. It seems probable, 
however, that the proportion of 34 lb. of water per pound of 
fuel is the efficiency of a Serpollet generator, and that is very poor 
to compare with the working of a water-tube boiler. 

The points that are claimed for instantaneous generators, we 
think, are, absence of boiler mountings, ease of regulating the 
manufacture of steam, safety, reserve of power for sudden short 
demands, —_ that we have excessive weight, poor efficiency, 
and we should think the possibility of trouble when a persistent 
demand, as in hill-climbing, has been for a long period made on the 
boiler, 

The only element of danger in water-tube boilers on road cars 
seems to us to lie in the eee of a gauge glass. In the case 
of the steam van at the Crystal Palace, we thought it, from its 
position, very unsafe. A tube may rip or a joint go in a boiler of 
this type, without any inconvenience beyond loss of pressure. 
Every tube ought to be straight and easily opened for cleaning, 
for, as one of your correspondents has said, the horse-pond will 
often be drawn on for water. 

We have aimed to make a water-tube boiler in which none but 
straight tubes are used, no gauge glass, or mounting of that kind, 
capable of evaporating double its own weight of water per hour, 
with an efficiency under moderate draught of 8 lb. to 84 lb. of 
water per lb. of coke, and so arranged that without lowering the 
fire the pressure cannot rise to blow off at the safety valve. 

We have had a fair measure of success, and hope shortly to be 
able to send you the drawings of our work, but until we feel 
assured of permanent success we would rather not lay them before 

ou. 
™ We have made careful experiments with liquid fuel, but for the 
present, at least, we have discarded all thought of using it. It 
seems to us physically impossible to burn it thoroughly without 
noise. We experimented with burners of a size to burn three 
mae per hour, In using atomisers the hole in the nozzles had to 
e so small that choking was a constant trouble, and the noise they 
made at 2 a.m. on November 14th last brought every constable to 
the met as it seemed to us, for miles round. Vaporisers are not 
greatly better, and the presence of a quantity of vapour under 
pressure is a danger. Sooner or later the vaporiser burns through, 
and from occult experience we know the body of flame is appalling. 
But even if petroleum could be burnt easily, safely and quietly, it 
requires but a very slight calculation to show it is too costly to use. 
The best evaporation we could get was 13 lb. of water per lb. of 
troleum, probably some of your readers have done much better ; 
ut say 18 1b, can be done by it, it will give a cost for fuel alone 
of 3d. per ton per mile, which would give a total cost that could 
be equalled by horse traction. In the North here, where it is 
cheap, the same work can be done by coke for about three-eighths 
of a penny per ton per mile, 

We have written you at this length in the hope that others 
engaged on these experiments will, in the spirit that you once said 
so creditably animated American investigators, come forward and 
ive the results of their observations, to the end that if there is an 
industry to be created in self-propelled vehicles, this country may 
take its proper place and make it a sound commercial manu- 
facture, SIMPSON AND BODMAN, 
Didsbury, Manchester, June 14th. 


Srr,—Although the result of THE ENGINEER competition has 
been a great disappointment to many firms, we have pleasure in 
— that we have personally nothing to regret in our visit to 

ondon, 

The trips which we were continually making in the grounds 
fully demonstrated to a large number of people the - state of 
efficiency we have reached, with the result that we did excellent 
business which fully recompenses us for the trouble and care we 
spent upon the matter. We have nothing to complain of except 

at the judging was not carried out on the day and honr first 
arranged, at which time the state of the paths, &c., was very 
different from the sludge we were asked to travel in after the heavy 
rain which preceded the judges’ visit. We believe that we were 
the only firm which loyally carried out all the conditions of the 
competition without asking a single favour or concession. 

We should like, in conclusion, to say that during the last few 
months it has been continually stated that our cars use benzoline, 
and it was only at the Crystal Palace that we were informed ‘by 
friends, who have been pariicularly guilty in circulating this false 
report, that the reason of their persisting in making the statement 
was their inability to account for the absence of exhaust fumes in 


our car, 

We shall hope to show you yet, Sir, that the motor car industry 
is not a dead letter, not thstanding the remarks made by you in 
a moment of despondency such as we have ourselves experienced 
many times during the last two years. 

Referring to Mr. Harrington Moore’s letter in to-day’s issue and 





and as the steering must always be a crucial point in working, it 


its reference to’ us, we have pleasure in acknowledging that 






although we have not been identified in any way with the Motor 
Car Club, we have always received great courtesy at the. hands of 
its genial secretary. 
THE YEOVIL MoToR Car AND CycuE Co,, Lrp., 
Yeovil, June 12th. (E. W. Perrer, Secretary. ) 
[The Yeovil Motor Car and Cycle Company must not suppose 
that it was the only competitor that did not ask for a favour or 
concession,—Ep. E 





Siz,—Absence from home has prevented my writing to you with 
reference to your article on the motor car competition. While 
sympathising with you in the unfortunate result, it seems that you 
have gone out of your way to fall foul of the oil engine. That oil 
engines can be worked without smoke, and with very little smell, 
must be known to all who have had any practical experience in 
their manufacture ; but for road work the difficulty is increased 
by the fact that the engine has to work on an inconstant load ; 
bat that these difficulties can be overcome I have no doubt. You 
say you no longer have faith in the heavy oil engine for motor cars. 
Is it advisable to prophesy what will be a success or what will be 
a failure? For instance, it is, I believe, well known that an 
eminent chemist advised the first makers of oil engines that they 
could not possibly succeed, as the piston would so quickly clog 
with carbon. 

Thirty years ago paraffin lamps were seldom used in sitting- 
rooms, but only in kitchens and es, but in the present day 
the —— e smell that attended the use of those early lamps 
is but seldom noticed ; so, I believe, the difficulties with the oil- 
engine motor car will be overcome. 

You picture a street filled with oil motor cars, As it will pro- 
bably take twenty to thirty years to abolish half the horses used 
in our streets, we may expect enormous improvements during that 


time. It has taken more than twenty-five years to develope the 
modern safety bicycle from the ‘‘bone-shaker” of 1867. So 
It is to 


with the motor car; the improvement may be tet. 
be regretted that some enterprising maker did not enter a car 


—s all Hancock’s good points, but with, of course, modern 
engines, the engines being on springs, not on the underframe. It 


would be very interesting to see what this old design of steam car- 

riage could do, and compare its working witha Daimler or Ser- 

pollet car. JOHN HENRY KNIGHT, 
Barfield, Farnham, June 13th. . 


Sir,—Like you I am much disappointed with the results of tke 
motor car trials so generously instituted by yourselves, but I am 
not inclined to take such a pessimistic view of the situation as you 
seem to be doing, especially with regard to the suitability of the 
heavy oil engine as a propelling agent, though, like you, I am con- 
vinced a radical departure requires to be made from present lines. 
In the first place, the Otto-cycle has to be got rid of, as it is 
responsible for many of the present defects, and it is toward this 
end I have been working with considerable success, as 1 have got a 
constant impulse, steady running, and simple engine, which I have 
had running at times without smell and with an almost invisible 
exhaust. I have discovered this much, however—the combustion 
and exhaust are largely infl tmospheric conditions, and 
it was very unfortunate for Messrs. Roots and Venables that the 
weather was so damp at the time of the trials, but I believe this 
also can be overcome. The principal defects of the oil engine, as 
at present constructed, are carbon deposit and incomplete combus- 
tion, resulting in choked-up cylinders and foul exhaust. Now the 
one is the result of the other, as is proved by the burning of an 
ordinary paraffin blow lamp, as in it there is practically no carbon 
deposit and neither smoke nor smell ; therefore, I think if this can be 
accomplished outside an engine cylinder, it can be accomplished 
inside, and the engine fitted for innumerable ora for which at 
present it cannot be tolerated. To accomplish this, as you have 
counselled, a new de from present lines is necessary ; but 
this is just what it is a difficult matter to get capitalists and 
manufacturers to make, as every inventor knows to his cost ; they all 
want to wait till someone else has made the thing a success, then 
there is arush in the same direction, and considerable ingenuity 
exercised in evading the original patents. JOHN JOHNSTON, 

13, Elliot-street, Glasgow, 

June 10th. 








Str,—Betting is a vice I do not as a rule induige in, but on 
reading the able article setting forth your views as to the position 
of the motor car industry, I indulged in a modest wager with a 
friend that, amongst those who were certain to denounce what 
you had written, would be Mr. Henry Sturmey. Needless to say 
I have won. 

Several years’ daily experience with various types of oil engines 
performing almost every variety of work, has satisfied me thata 
motor very different to anything that has yet appeared will have 
to be got out if the oil engine is to energise the motor car that 
will stand the test of every-day use. 

To prove that you and such men as Sir David Salomons and your 
judges are wrong, no man can have or wish a better opportunity 
than Mr. Sturmey. As acting chairman of the Daimler Motor Co., 
and a director of the Great Horseless Carriage Co.—the huge 
‘‘parent” concern that was formed to do such wonders—Mr, 
Sturmey is surely in a unique position to prove you in the wrong. 
It, however, remains to be seen whether he can do so, Asa reader 


of many years’ standing, I cannot refrain from expressing my 
admiration at the spirited way in which you have handled this 


subject from start to finish, and if you do not achieve more than 
administering a check to the abominable company-mongering that 


has distinguished the so-called motor car industry, your time and 
money wil) have been well spent, A PRACTICAL ENGINEER, 
June 15th, 





Str,—As one who has had a good deal of experience on the 
road, may I be permitted to direct the attention of motor car 
builders to the question of springs? I can assure them that if they 
do not get something much better than anything I have yet seen, 
they will get into trouble very quickly, I refer now, of course, to 
heavy vans and such like. 

If the springs of these vans are made heavy enough to be strong 
the carriage will be shaken to pieces in a very short time. Idonot 
refer to the engines or boiler or machinery, about which I know 
nothing. If ro are long and flexible they will brake, unless 
guards are provided, such as are fitted to mail phetons. 

So long as the speed is kept down to five miles an hour or so, 
and the roads are fairly good, anything will do, but as soon as a 
high speed is tried everything goes to pieces. The jolting of a 
heavy van at a good speed on a rough road is enough to shake the 
teeth out of your head. The worst road is well-made worn 
macadam, ‘‘nubbly ” on the surface. A moderate rut will break a 
spring like a carrot. I see that Mr. Holroyd Smith uses double- 
banked springs, and he is on the right track. VAN BUILDER. 

Bermondsey, June 14th. 


Str,—I was delighted to see in your issue of the 4th inst, the 
protest you made against the use of heavy oil engines for motor 
cars. But why do you think that these engines which, to use your 
own words, are ‘‘an unmitigated nuisance in shape of petroleum 
fumes,” may answer in the country? Imagine the delights of a 
country drive with one of these machines snorting foul vapours 
all along in front of you, or if the road is a frequented one, 
many. If the air is still, since the vapours emitted are heavy, you 
would have the advantage of driving through a perfect cloud of 


vapour. 

Fr have known the odour of one of these cars in London left 
practically as offensive ten minutes after it had passed as it was 
at the time, On asking a gentleman much interested in the manue 
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facture of these motors how he proposed getting over the difficulty, 

he said that there was nothing unhealthy in the smell, and that 

people must get accustomed to it. CHARLES WICKSTEED, 
Kettering, Jane 12th. M. I. Mech. E, 


Six,—It seems to me that another weak point in motor cars, 
besides the complication of the engines, is the persistent adher- 
ence to horse-drawn types. In Thornycroft’s steam car, however, 
the large driving wheels are placed in front, and this arrangement 
appears to be much better adapted for overcoming obstacles in 
the road. The steering wheels behind them should be made as 
large as possible, and the floor of the car might be readily stepped 
upwards at the back to provide for this. For heavy trafficit might 
be found advantageous to double the driving wheels, and couple 
them as in a eg, as _ would lessen the come tf ~ = 
into soft ground. e single-acting engine, as suggested by Mr. 
Bickford, ‘would Pty a far better adapted for the rough con- 
ditions of road locomotion than more advanced types, which are 
as out of place on a steam car as is a delicate and explosive steam 
boiler, however efficient. A. J. A. 

June 12th, 





RAILWAY SPEEDS. 


Sin,—The enclosed tables of express trains of over fifty miles an 
hour average speed may be interesting to many of your readers, as 
showing what our leading line is doing in this year of ‘‘ Jubilee 
“= — . ism,” in the matter of express speed, D. X. 

une 8th. 


Fifty Miles an Hour Runs on the London and North-Western 
Railway, May, 1897. 









































Dep. Arr. Between. | Miles. | Minutes Speed 
9.31 11.12 | Willesden—Coventry.. .. 88} | 101 52°5 
2.22 3.54 » —Rugb: ee yc 774 | 92 50°3 
4.42 5.58 ait —Northampton 60} | 71 £0°9 
16.15 1.20 | Euston—Crewe .. .. .. 158 185 51°2 
11.50 2.55 as o Sr 158 185 51°2 
9.36 10.12 Cheddington—Willesden .. 304 36 50°8 
5.17 7.47 | Stafford— »” es 128 150 51°2 
9.80 10.58 | Rugby— a 77 88 | 526 
9.88 11.9 os ’ 774 | 88 50°9 
11.11 12.28 | Northampton— |, 60}| 72 | 502 
8.18 4.29 te - 60} | 71 | 50°9 
5.2 6.30 Rugby— = 77; | 88 52°6 
6.47 8.18 a ev 774] 91 | 50°9 
3.0 82 ie me 77} | 92 | 50:3 
6.2 8.32 | Stafford — if 128 150 51°2 
8.45 10.32 Nuneaton— io 914 | 106 517 
9.7 9.56 Bletchley— ve 41} 49 50°5 
1.39 2.98 ~ < 41} | 49 | 505 
11.30 12.80 | Rugby—Stafford .. 51 60 51°0 
7.54 9.7 | Nuneaton—Crewe 61 | 73 501 
3.55 5.5 | Crewe—Nuneaton 61 70 52°2 
7.82 8.43 | ” ” 61 Zl 61°5 
11.49 1.14 | Rugby—Crewe 754 85 53°3 
12.6 1.35 ” ” 754 89 50°7 
9.50 11.16]  ,, ” 754 86 52°6 
2.50 4.20 | Crewe—Rugby 754 90 50° 
3.£0 4.57 | ” 99 754 87 52°0 
12.10 1.40 ” - 75. 90 50°3 
3.0 4.30 ” ” 75 90 50°3 
1.19 2.20 | Crewe—Preston picid Seni caoak ee 61 50°9 
5.25 6.25 ” ” * } dbl 60 51°0 
2.25 8.25 | Preston—Crewe .. 51 60 51°0 
6.28 7.28 ” 99 of se ae ees en ae €0 51°0 
2.46 3.18 | » — n baw Lac wee 32 50°6 
4.380 4.55 | Crewe—Runcorn.. .. .. .. ..| 224 25 «| 54-0 
1.10 1.53 Re eee pr 43 50°2 
9.5 9.40 | Liverpool—Manchester .. 30 | 35 51*4 
10.5 10.40 am “a = 30 35 51°4 
11.5 11.40 a aS 30 35 51°4 
12.5 12.40 9 ” | 80 | 85 51 4 
1.5 1.40 os me 30 35 51°4 
2.5 2 40 * ” 30 35 51°4 
3.5 3.40 9” pa ; 30 | 85 51°4 
4.5 4.40 ” > | 80 | 85 | 51-4 
5.5 5.40 99 ae } 380 | 35 51°4 
9.0 9.35 | Manchester—Liverpool | 30 35 | 514 
10.0 10.35 * ve | 30 35 «=| 51°4 
11.0 11.35 2 i | 90 | 85 | 51-4 
12.0 12.35 9 ” 30 35 | «514 
1.0 1.35 ° * 30 | 85 | 51°4 
2.0 2.35 9 ”” 30 | 35 5l°4 
2.30 3.5 ” ” 80 | 85 | 51°4 
3.0 3.85 és a | 80 | 85 | 51-4 
4.0 4.35 ‘ 3 .| 80 | 385 | 514 
4.80 5.5 tt a | 30 | 85 | 5tr4 
5.0 5.25 ” 9 -| 30 35 51°4 
12.9 2.12 | Wigan—Carlisle .. .| 1054 | 123 | 51°38 
3.0 5.40 Crewe— ,, -| 1414 | 160 52°9 
2.28 4.15 | Preston— ,, -| 904 | 107 50°6 
2.40 4.25 ov ret | oot | 105 51°5 
6.30 8.16 ” a ste 90} | 106 | 51°08 
1.0 3.45 Carlisle—Crewe .. | 1414} 165 51°3 
1.47 3.51 » —Wigan .. 105} | 124 | 50°9 
12.23 2.5 »» _—Preston 90} | 102 53°0 
1.16 2.88 | Penrith—_,, 72} 82 52°8 
5.7 5.28 +»  —Carlisle 18 21 51*4 
12.42 1.3 ” 7 18 21 51°4 
5.24 5.45 ‘” 9 18 21 51°4 
8.11 8.32 ns 8 18 21 | 51°4 
12.5 12.59 | Crewe | { Preston .. 51 54 56°6 
1.5 1.36) Preston / Postal- Carnforth 27} 31 52°7 
1.40 2.48 | Carnforth | (Carlisle .. 63 68 | 55°5 
12.41 2.17 | Chester—Holyhead .. --| 84) 96 52°9 
1.25 3.30 | Crewe— ae a .| 1053 | 125 | 50°7 
1.50 3.55 | Holyheai—Crewe .. -| 105} | 125 50°7 
Summary. 
Euston and Rugby, &c... 18 trains 
Rugby and Crewe .. .. .. nm 6» 
Crewe and Preston, &c... .. : 
Liverpool and Manchester .. ae 
Preston and Carlisle .. .. 
(Postal) Crewe and Carlisle .. a 
Crewe and Holyhead a Pe ae 
Total 75 trains 





MECHANICAL ENGINEERING AS A PROFESSION. 


_ S1r,—I do not think ‘‘ Johny” has read my letter in the light 
it was intended to be. I am quite aware of the state of things 
he says, but how about some advertisements for clerks who have 
hours from 6 a.m. to 5.30 p.m.? These are builders’ clerks, and, of 
course, are rarely met with. What it was was this, that after 
séven years’ experience which I have had, does “‘ Johny” think 
any engineer would get 253, a week? Then, as I explained, it is 
not 6 when I leave ; in fact, the week my letter appeared in your 
valuable paper, there was only one evening I left at 6, the rest of 
the nights being 6.10, and Tuesday 7.40, and Friday 6.55, not a 
farthing for overtime. My wish for shorter hours was so that I could 
in the evenings go round to some technical institute and take u 
@ course in mechanical engineering, and thus and get myself 
out of a profession (?) which I did not choose. My idea after the 
work is done is not “‘ What shall I do this evening to amuse my- 
self?” I really see no reason why the shops could not open at 7 
and leave off at 5. In the United States they start at 7 and 
leave off at 6, and even in Germany begin at 7 and leave off at 7 
I believe; but I know they begin at 7, Also at my rather advanced 
age, I know of no shop that would take me or give a trial, and as 
I have no means to 17 2 premium, it is hopeless, At the end of 
ohny’s tes as much as to say, Don’t you wish 


ny’s” letter he 





ou may get it,” in my wishing to get into an engineer's or patent 

: nt’s office. My only wish for this is that I could see more 

ance to improve, and it would be far better than being in a 
place where the work is thoroughly hateful to you. F 

I must thank Mr. Holland for his very kind and sympathetic 
letter and goodwill, and might inform him that I also take lessons 
in metal turning from a mechanic when he can give me the time. 
My slender means will only allow one evening a week, and also his 
time the same ; but if I had the means I would endeavour to find 
another mechanic, and thus get more lessons, and also if there was 
a fixed time for leaving. I might inform ‘‘ Johny” that from 
2.20 to 4 on Saturday I was doing simply nothing, but just waiting 
for the whims of my employer, who could very well have let me 
go at 3 if he chose, ForcED Into A COMMERCIAL LIFE. 

London, June 4th, 





Str,—As a mechanical engineer’s ‘‘ premium apprentice,” I have 
been very much interested in both the article upon the above sub- 
ject, and also in the many correspondents’ letters which have 
nc ; ’ 

any things relating to mechanical engineering as a profession 
have been spoken of, but there is one vant that I should like to 
take this opportunity to bring up, to ask your readers’ opinions 
upon it. tt is this: Would it be advisable, or would it be bene- 
ficial for a young man—adopting the profession of mechanical 
engineer—after having gone through the shops and drawing-cffice, 
to go for a short time and study at the mathematical side of one 
of our universities? I ask this question whilst treating mechanical 
engineering, not only as a noble and a most useful profession, but 
also as a strictly money-making concern. Now I know there are 
many = obs would say that a voyage as fourth engineer on a 
decently large boat would doa man a ¢ deal more good than 
all the study in the world; but not everyone is of this same 
opinion, 

Others might say, ‘‘ A university training will do you a world of 
good in giving you a good education as a man, but it certainly will 
not educate you to become a profit-making or a good salary-earn- 
ing engineer.” Or, in the same strain, it might be said, ‘‘ Engineer- 
ing is a most interesting subject to study and read about, but if 
you want to make it pay, get as ak practical experience as 
er night hat I king thi 

might say that I am aski is question, supposing a young 
man not to have very much neues behind bin to push him 
along. In conclusion, allow me to put my question once more, but 
in this form. 

Say a person’s career has been thus :—A grammar school educa- 
tion in England, after which, a couple of years’ schooling on the 
Continent. Then three or four years in the shops, and a year in 
the drawing-office. Would it now be advisable and beneficial for 
the young man to go to, say, Cambridge ! ONEY NARMEN. 

Chelsea, June 14th, 





PRODUCER GAS. 


Sir,—Your correspondent ‘‘Gas Power” was evidently not at the 
recent Engineering Conference when I mentioned that Mond 
producer gas was to be sold to the Northwich Electric Supply 
Company at twopence per 1000 cubic feet, otherwise his letter, 
which appeared in your last issue, would not have been written. 
Had he been present he would have heard the chairman of the 
section ask in some surprise if the gas could be made at so low a 
figure, and also my reply that the actual cost of production was 
considerably less, owing largely to the recovery of ammonia. 

However, the matter is of interest, and if ‘‘Gas Power” knows 
where a clean gas suitable for gas engine work, with the percent- 
age of combustible maintained uniferm according to contact witbin 
small limits of variation, and delivered under pressure as in the 
case mentioned, can be bought at less than twopence per 1000 
cubic feet, I, and many others, would be grateful for the 
information. 

The article in THE ENGINEER, No. 2122, referred to by your 
———— deals with experiments where anthracite, steam 
coal, Wigan slack, and gasworks coke were used, but not such 
materials as ‘‘ the very poorest bituminous coal, almost rubbishy 
in character,” and ‘common peat or turf.” His reference is, 
therefore, as misleading as his implication that the Mond producer 
plant is of German origin. Asa matter of fact, the designs, con- 
struction, experimental work, and the development of the plant 
were all carried out by Dr. Mond in this country. 

Winnington Park, Northwich, . A. HUMPHREY, 

Cheshire, June 15th. 





NEUTRAL AXIS. 


Srr,—In a leading article in this week’s issue, you state that you 
are not surprised at one of your correspondents pointing out that 
gravity can have nothing to do with the moment of stress of any 
section, and proceed to state that the use of the expression 
‘*moment of inertia” enables a statement to be made in a few 
words which could otherwise only be expressed at great length, the 
statement being that in all cases there is the same quantity of 
matter above and below the neutral axis. This statement is the 
enunciation of a false theorem. In the case of no metal with 
which I am acquainted does the neutral axis pass through the centre 
of gravity of the secti Its position depends on the tensile and 
compressive stresses actually exerted, and the corresponding values 
of the moduli of elasticity in extension and compression. The 
last two vary with the tensile and compressive stresses actually 
exerted. WILLIAM DONALDSON, 
June 15th, 








STEEL CHAIRS. 


Str,—‘' Shareholder,” in your last issue, puts some very pointed 
questions, but he does not consider the moment or character of 
the subject ; it is no less than the displacement of the cast iron 
chair, which has done good service for at least forty-five years on 
our principal railways. 

The attempt has often been made before, but the price has ever 
been the outstanding objection. It seems this has at length been 
overcome, and with the comparative tests you publish the facts 
will soon be known, as they are now being carefully looked into 
by our leading engineers, 

At the recent meeting of the Institution of Civil Engineers the 
subject was the centre of much inte 

For light railways the steel chair seems to have a special field, 
a3 the noise inherent in steel sleepers will not intervene, and 
the doing without a wooden sleeper must reduce cost by one- 
fourth on the face of it. 

Mr. Webb, too, has shown the possibilities of the steel sleepers 
for double-headed rails, though the cost was an objection. 

We are now, I believe, on the eve of a transition, if it ever is 
to come, when the last item of cast iron will have to go the way 
of cast iron girders for railway bridges. It seems rat, getting 
a fair hearing ; it will be on its merits. 


London, June 11th, A. RiIcHARDs, 





THE WELSHAMPTON ACCIDENT. 


Sir,—As one who, on Saturday afternoon, visited the scene of 
the terrible Welshampton railway accident, will you allow me 
space to suggest what has occurred to me to have been the cause ? 
he two days’ rain ceased on Wednesday at noon, and from then 
until Friday night when the accident happened we had warm dry 
weather. Might not this have caused the keyblocks to shrink and 
fall out, as always happens in dry weather after rain? Suppose 
four or five on one side, say the left side, had been shaken out by 





the heavy holiday ane. the play afforded to the rail would 
cause many more, say a dozen together, to be shaken ont earlier in 


the day. ‘The first engine and tender might pass this in safety, 
but the left wheels of the second tender might push the rail out- 
wards, so that the right wheels would slip inside, and a similar 
thing would happen to the Lancashire and Yorkshire brake and 
the following coach, throwing them on their right side while 
passing over the same place, and so cause the wreck of the whole 
train behind. I noticed that all the chairs on the left side were 
broken across the base, which showed they had been subject to 
strong lateral pressure. Col. Yorke remarked at the close of the 
inquiry yesterday, that it was his duty to listen to everything that 
anyone had to say, is it not possible that this may have escaped 
os ss ? OnE Wuo Saw THE WRECK, 
une 16th. 





THE NUMERICAL RELATIONS OF ATOMIC WEIGHTS. 


Sir,—I write to you about some remarkable numerical relations 
between the atomic waights of two groups of the so-called 
elements, 

If we take the formula (2x + 1) 7 +2, and give n the 
successive values of 0.1.2.5.8, we get 7.23.39. 87. 135, 
the atomic weights of lithium, sodium, potassium, rubidium, 
cee3ium, 7.e, all the true alkaline metals. 

Turn to another group, and let p = 14 and y = 2°5, wa get 


p+2q= 19, atomic weight of fluorine 
2p+3q= 365 ,, Pa chlorine 
5Bpt+4qg= ra Pe bromine 
8p+6q=127_ ,, “5 iodine 


I am told it is new. 
H. A. HENSMAN, 


This is the whole of my discovery. 


15, Bucknall-street, Bloomsbury, 
London, W.C., June 15th, 





HYDRAULIC AIR COMPRESSING PLANT. 


Sir,—In the interesting account of this plant in THE ENGINEER 
last week, there is an error of theory which it may be of interest 
to note. Itis stated that 20 per cent. of the air compressed is 
wasted “owing to the insufficient sizo of the air chamber, a 
defect which can be easily remedied in future plant.” I am 
informed by one of the Professors present at the trial that the 
observed fact on which this statement is based was that the air 
enteriog the water—as measured by an anemometer—was 20 per 
cent. less than the air delivered into the air vessel. It was, there- 
fore—no doubt rightly—inferred that this 20 per cent. was carried 
forward by the water into the rising limb of the syphon, an 
inference confirmed by actual observation of numerous bubbles in 
the rising main. 

Bat it is an obvious error to ard this as 20 per cent. of 
power which would have been pe merely by using a larger 
chamber. It is true this air had been compressed the same as the 
rest, but in its expansion in the rising main it again did work, and 
in doing so assisted the flow. It is exactly in this way that water 
is raised from wells by the Pohlé and other “‘ air lift” pumps. Or, 
to view the matter in another way, this 20 per cent. of the rising 
main reduced the weight of the rising column of water and so 
assisted the flow. If therefore this escape of air should be pre- 
vented in future plant, the inventor will no doubt be surprised to 
find that it has not added 20 per cent. to the efficiency. 

H. W. PEARSALL, M. Inst, C.E. 

16, Willow-road, Hampstead, London, N.W. 

June 15th, 








ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS. 


A NortH Wales district meeting of the members of this Associa- 
tion took place on the 12th inst. at Llandudno, the pe ead being 
received at the Masonic Hall by the chairman and other gentle- 
men representing the Llandudno Urban District Council. 

A paper by Mr. E Paley Stephenson, Assoc. M. Inst. C.E., the 
engineer to the District Council, dealing with ‘‘The Municipal 
Works of Liandudno,” was then read. e author pointed out 
that Llandudno, with a resident population of 9000, and a visiting 

opulation during the season of about 18,000, is claimed by the 

ormer as the queen of Welsh watering places, the death-rate 
during 1896 baving been 17°4 per thousand. With regard tothe 
water supply, the former local authority—the Improvement Com- 
missioners—purchased two lakes in order to — an adequate 
source of water. These are the Dulyn of 36 acres, and the 
Melynilyn of 18 acres, with a surrounding watershed of 1300 acres. 
The lakes are situated on the western side of the river Conway, 
and are 154 miles from Llandudno, the water being stated to be 
as pure as that of Loch Katrine. The principal supply is provided 
by Dulyn, which is tapped ata depth of 12ft. from the overflow, 
giving an available store of 118,000,000 gallons. In 1895 Melynilyn 
was tapped under the author's direction toa depth of 4ft. 3in., 
and connected to Dulyn, giving an additional quantity of 21,000,000 
gallons, The rainfall in these hills is very great, the average 
per annum during the ea ten years being 97in. The water 
proceeds by gravitation for a distance of four miles through 15in. 
earthenware pipes to a small service reservoir at Llanbedr, through 
a Kennedy meter, and by Qin. iron pipes down to the river 
Conway, and under its bed by a duplicate line of pipes, and 
onwards along the Denbighshire side of the river to Llandudno. 
Here there are two service reservoirs, one of a capacity of 936,000 
gallons and the other of 48,000 gallons. These works were carried 
out at a cost of £50,000 by Mr. T. T. Marks, Assoc. M. Inst. C.E., 
the author’s predecessor, assisted by Mr. Edward Cousins, then of 
Swansea, It is, however, intended to lay a new 1b5in. main three 
miles three furlongs, including a diversion across the river Conway, 
over a new bridge now nearly completed at Tal-y-Cafn, in order to 
meet the demand for water at certain periods of the year, Dis- 
cussing the question of sewerage works, the author mentioned 
that in 1874 the Improvement Commissioners consulted Mr. Baldwin 
Latham, whose scheme was adopted, and is that now referred to. 
The sewage is discharged into the sea on the Conway side of the 
town by a main outfall 2lin. in diameter, and is carried to a point 
about 1200 yards seawards, where the current is always outwards. 
When the state of the tide will not allow of discharge the sewage 
is temporarily stored in a 6ft. by 4ft. ee, tank sewer 
963 yardsin length. The town sewers, which vary in size from Qin. 
to 24in., are stoneware or earthenware pipes, the flattest gradient 
being 1 in 800; and there are two outfalls for surface drainage, 
The necessity for improving the sewerage system soon manifested 
itself, and in 1893 the author drew up a report on the subject, it 
being eventually decided to extend the system mainly upon the 
original lines adopted by Mr. Baldwin Latham. Since then these 
extensions have been mostly carried out, although the te sor to 
provide sewage-pumping machinery has not yet been determined. 
Passing on from a consideration of the gasworks, which were 
acquired by the local authority in 1877, the author referred to the 

roposal of the District Council to establish electric supply works. 
These will be built according to the plans of Mr. A. H. Preece, and 
will be arranged in conjunction with a refuse destructor on the 
Beasman and Deas system, as suggested by Mr. E. P. Stephenson, 
the engineer to the Council. It is expected that these works will 
be commenced during the present year. The author next referred 
to the question of public abattoirs and artisans’ dwellings, and 
indicated that some drastic method would befnecessary in order 
to protect the promenade, since the sand and shingle appear to be 
leaving the bay. In conclusion, the author dis the great 
difficulty of dealing with the dust due to the use of local limestone 
instead of the granite within eary reach of the town. 
After a brief discussion, visits of inspection were made to places 
of interest in the district, and the pri ings were brought to a 





close, 
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DE RIDDER’S FLUE-GAS SAMPLING 
APPARATUS. 


A very simple and efficient apparatus for sampling and 
testing the waste gases from the flues of steam boilers has 
recently been introduced into this country in the form of De 
Ridder’s invention. It consists of a cylindrical tank A, filled 
with water, on which floats a brass buoy B, completely cover- 
ing the surface of the water, and so preventing the gas from 
coming into contact with the water; also of a receiver C, 
into which the gas is drawn from the flue by the action of 
the counterbalance weight G working over the pulley H, 
the gas having previously passed through the filter O, which 
contains spunglass to remove any soot or dust, and chloride 
of calcium in a small flask, to absorb the moisture. From 
this the gas passes through an one-eighth ie pe tube, of any 
length, to a small bubbling flask D, fixed on top of the 
receiver C; by this flask D, the rate at which the gas is 
drawn off is made visible, and it can be regulated by the 
clip E; this flask also prevents the gas from returning to the 
flue when samples are being drawn off for testing. The gas 

















then enters the receiver C by the tube F, and the apparatus 
is so arranged that a sample may be taken from the flue in 
a few minutes, or extended over a whole day. 

The tests are made by means of Hempel’s gas burettes 
a and b, and absorption bulb, No. 1, containing a strong 
solution of caustic soda, which absorbs any carbonic acid 
gas (CO,) contained in the gas sample, and the percentage of 
same is at once seen by the reduction in volume of the gas 
when brought back from the absorption bulb to the graduated 
burette b. Tests for oxygen (O), and carbonic oxide (CO) are 
effected by means of the absorption bulbs, Nos. 2 and 3 
respectively. This apparatus was exhibited at the recent 
conversazione of the Institution of Civil Engineers by Mr. 
Andrew Brown, Assoc. M. Inst. C.E., Cannon-street, E.C., 
and from whom further particulars may be obtained. 








THE RESISTANCE OF VEHICLES ON COMMON 
ROA 


In view of the improvements in road making, the introduction of 
asphalt paving and the change in the construction of vehicles, the 
U, 8, Department of Agriculture has deemed it desirable to 
conduct a fnew series of experiments to determine the value of 
tractive force in the case of vehicles and roads now in use. These 
pe poy my have now been completed and are reported upon in 
full by Mr. Samuel T. Neely, assistant engineer in the office of 
road inquiry, and they are published in Bulletin No. 20 of that 
office. An abstract of this bulletin, taken from our American 
contemporary Hngineering News, follows:—The first experiments 
were made on the roads of the U. 8S. Road Exhibit at the Cotton 
States and International Exposition in Atlanta, in 1895, consisting 
ofa modern , & sand and an ordinary dirt road. The 
manner of making these roads is described, and the traction experi- 
ments were made with a heavy farm wagon loaded with cotton 
bales, The amoant of pull exerted at any time was indicated by 
a specially designed tractometer, here illustrated. In this device 
the amount of force exerted by the team was weighed by the 
spring S, in compression, and was indicated on the arc A by means 


of the pointer P. The smaller spring was sufficient for all forces 
below Ib., and the larger spring came into play after this mark 
was reached. The arc shows above the backs of the horses and 


was marked in large figures. No precaution was taken to check 
or lessen the oscillations of the index arm beyond that of making 
the parts fit ny op There was thus no lost motion, and all oscilla- 
tions recorded the variation in the amount of pull. Though these 
conditions made it impossible to read the scale accurately, it indi- 
cated the true state of affairs, which was as follows :— 

On the smoothest possible macadam road surface the force of 
yo was not constant, but changed continually within a range 
0 . 

On the ordinary dirt road the force varied from absolute zero to 
7001b,—in a gross load of 30001b.—becoming in effect a rapid 
succession of violent jerks. 

On heavy grades in the case of the smooth road the force was 
more _— constant. On a smooth road the force necessary to 
start a load was four times as great as the force required to draw 
the load at a uniformly slow pace when started, and was one-tenth 
the gross load. The force required to start a load on a dirt road 
was about one-fourth the gross load, or not greatly in excess of the 
upper limit of the tractive force when the wagon was in motion. 
From these observations the following conclusions were drawn :— 

_A team harnessed in the ordinary way is subjected to a con- 
tinuous jerking motion, which on even the smoothest country road 
is enough to greatly increase the fatigue. On a dirt road in bad 
condition this jerking motion b a ion of heavy blows 
transmitted to the animals by means of the collar. The fatiguin 
effect of these blows is — double that of a steady pull equa 
to the maximum figure reached in the oscillations, and they further 





bruise the shoulders of the team. Starting a heavy load is also 
equivalent to a violent blow, as the driver ordinarily draws his 
team well back and then urges it suddenly forward against the 
collar held by rigid traces. 

The emooth 


er the road the more nearly constant will be the 








tractive force and the less the fatigue for the same amount of 


work, And if a load four times as great can be drawn over a 
smooth road as over a rough one, by exerting the same amount of 
force, then a team can haul four times as much in the same time 
over the smooth road and suffer less fatigue in the operation, Mr. 
Neely thinks that some method should be adopted for making an 
elastic connection between the wagon and the team, thus gradually 
transmitting the shocks at the wheel rims to the team. He says 
that at Atlanta a team of small mules readily drew 12 bales of 
500 1b, each, ona heavy Studebaker wagon up a 10 per cent, grade 
on the macadam road, with the tractometer indicating a pull of 
1000 lb. The same team was completely stalled in going down the 


6 per cent. grade on the sand road, with an indicated pull of 
19001b, Nine bales of cotton were removed before the team could 
be again started. The driver refused to venture upon the dirt 


veok will the 12-bale load. 

To demonstrate the practical advantage of wide over narrow 
tires, the following test was made :—A piece of clay road was made 
thoroughly wet, and over one portion a heavily-loaded wagon with 
2in, tires was rapidly drawn, and over the other portion an equally 
heavy wagon with 4in. and din. tires was drawn the same number 
of times. In the latter case the front axle was shorter than the 
rear axle, so that the wheels did not run in the same track. The 
result was that the narrow tire cut the road into ruts several 
inches deep, while the broad tires rolled the road into a smooth 
surface. The tractometer showed that twice as much ‘pull was 
necessary to draw the same load over the half-road cut by the 
narrow tires. 

In order to obtain results which would be accurate and of 
scientific value, a tractograph was devised to record the pull auto- 
matically. This apparatus was similar in principle to that used in 
securing indicator Z A long arm, holding a pencil at the 
end, was attached to the end of the — which previously moved 
the pointer in the —— m e pencil oe a 
revolving cyinder extending along the wagon pole, and the cylinder 
was pon Pa ar by means of the goer shown in the cut, driven 
directly by one of the front whee of the wagon. A single long 
spring was substituted for the two short springs previously used. 

Any pull exerted at the double-trees would compress the spring 





Fig 1.—Tractometer. 














Fig. 2—Tractograph. 


and cause the pencil to move forward along the cylinder, and as 
the cylinder revolved as the wagon moved forward, a continuous 
record of the force exerted was thus recorded on the paper. The 
tractograph was uated in pounds by placing — on a 
platform conn to the double-trees by a rope and pulley. The 
scale was made to 10,016 intervals up to lb.; and from this 
data sheets were ruled and spaced to 1016 pulls. As the cylinder 
revolved once in a forward movement of 1316ft., the sheet was 
ruled transversely into corresponding to 100ft. 

Experiments were e with this instrument, and diagrams are 
given for results obtained on a level asphalt street, on a level 
macadam, a level dirt road, and on a macadam road on a 10 per 
cent. u e. The two first show a generally even range of 
oscillations, with an average pull of about 50 lb. in the first case 
and 1001b. in the second. e dirt road was = smooth, and 
firm; but the pull runs up from 100 Ib. to 500 lb, with rapid 
changes, and the general result is a draught of about two and a-half 
times that required on a macadam road. In the case of the hill 
the record shows very wide oscillations caused by the fact that the 
team required constant urging. It required nearly seven times as 
much effort to draw the load up the 10 per cent. grade as on the 
level highway. 

The tractive force is taken as signifying the force required to 
draw one ton of 2000 Ib. On this basis the following is the record 
for these four experiments :— 


Road, teins a. 
Asphalt, level, poor condition .. .. 26 
Macadam, level, good condition . 88 
Dirt road, level, good condition + 96 
Macadam, 10 per cent. up-grade +. 286 


Mr. Neely com these with the results for the best macadam 
roadways as tabulated by Mr. Rudolph Hering, M. Am. Soc. C.E.: 


Tractive force. 

Authority. Ib. 
a o 4 
McNeill . 46 
Rumford « & 
Gordon a are . 87h 
9a « 3&8 
Office of Road Inquiry .. . 38 


Average .. 41 


The following general results are obtained from the experiments 
made by the engineers above mentioned :— 

The force of traction varies universally as the diameter of the 
wheel, and increases with the speed, upon hard roads, but is not 
in proportion with the velocity. The width of tires is found to 
have no effect on the traction on hard roads; but this width has 
a very decided effect upon the condition of the road surface and 
on the cost of maintenance. The effect of inclination of surface 
is a matter of mathematical computation, and can always be figured 
by the following formula :— 

R= F + a W where 

F = Force required to draw the load on a level. 

a = The grade expressed by a fraction. 

W = The weight of the load in pounds, 

R = Force required to draw the load up the incline. 

An appendix to the bulletin contains various tables taken from 
Sir John McNeill, Morin, Mr. Rudolph Hering, and from experi- 
ments made by the Office of Road Inquiry. 








A GERMAN engineer has secured the exclusive right to 
utilise the Danube cataracts for the production of power. rape 
ments are contemplated for developing 6000-horse power on the 
Servian Danube and 15,000-horse power at the Iron Gates. 











AMERICAN ENGINEERING NEWS, 


(From our own Oorrespondent.) 

Electric power transmission plant,—A three-phase transmission 
plant is now in tion at Traverse City, utilising the water 
power of the man River. The dam isabout 44 miles from the 
city, and is 700ft. long, 175ft. wide at the base, 30ft. wide at the 
crest, 24ft, high, with 22ft. of water against it,’ The canal to the 

wer house is 252ft. long, 50ft. wide, and 12ft. deep. At present 

-horse power is developed, but the ultimate capacity of the 
plant will be 1200-horse power, The plant is operated under a head 
of 15ft., and it is estimated that the minimum ———— supply 
will be 50,000 cubic feet of water per minute, 6 power house at 
the head of the canal is a wooden building covered with corrugated 
iron, On the lower floor, or wheel room, is a 48in. Samson 


cylinder turbine built by Leffel and Company, and from this are 
two belts running two 60 kilowatt three- tors on the 
upper floor or dynamo room. There is also a mson-Houston 


ore machine, The equipment is in duplicate, so that a continuous 
twenty-four hour service can maintained. From the power 
house the current at 2500 volts is carried to Traverse City over 
three No, 1 copper wires, carried by cedar poles 30ft. long. This 
current is delivered to “‘ step-down” transformers filled with oil. 
which reduce the current pressure to 115 volts. Branch wires are laid 
all over the city, alternating current arc lamps, incandescent 
lamps, and induction motors, are all operated satisfactorily from 
these lines. 

Electric traction for railways.—The use of electricity as a motive 
power is spreading beyond the limit of the tramway, and is super- 
seding steam power in some special cases. One of the elevated 
railways of Chicago has been operated by electricity from the first, 
another has abandoned steam locomotives and installed electric 
motor cars, and a third has recently placed contracts for electrical 
equipment, and is advertising its steam locomotives for sale. 
This latter railway has adopted the Sprague system, which 
system is also now being tested on one of the elevated railways of 
Brooklyn with a view to its adoption. This —— will even- 
tually send its cars over the New York and Brooklyn Bridge to 
connect with the New York elevated railways. The chief features 
of the Sprague system are that it substitutes for the electric 
locomotive two motors on one of the trucks ofeach car. A system 
of control is adopted by which all the motors may be started and 
stopped and the cars braked by pressing buttons located at any 
desired points throughout the train. The third-rail of con- 
ductor will be used, in sections about 2000ft. long. sub-feeder 
connects each end of each section with a main feeder running 
— with the track, which in turn is supplied with current at 

ifferent points by feeders from the central station. With the 
Sprague system it is claimed that trains can be more quickly 
brought to full , Since a larger percentage of the weight of 
the train is available for adhesion than with the locomotive 
system. The Pennsylvania Railroad has replaced trains 
with electric cars on one of its branch lines, giving a more frequent 
service at less cost. The New York, New Haven, and Hartford 
Railroad has to meet serious competition with electric tramways 
at several points on its system, and in order to meet this it is 
introducing a local service of electric cars on the main-line 
tracks. One such service, using the third-rail conductor, is already 
in operation between Berlin and Hartford, twelve miles. The 
electric cars, of course, supplement the regular service of steam 
trains. In bee or three aggre pores — ll ey 
sections of ordinary steam railways, and a e 0! e 
suburban a service around Boston will be operated by elec- 
tricity instead of steam. On the new St. Lawrence River bridge, 
which is to replace the old tubular bridge at Montreal, there will 
be a local service of electric cars running between the train service 
on the same lines of rails. 

New bridge over the Hast River.—One of the two caissons for the 
Brooklyn piers of the new suspension bridge over the East River, 
between New York and Brooklyn, has been launched. The caisson 
itself is 60ft. by 76ft., 20ft. high, while above it is a cofferdam 
15ft. high, which will be removed when the masonry pier has been 
built inside. The caisson is of southern pine, with a steel-cutting 
edge and steel-plated corners, It will be sunk in 20ft. of water, 
and then sunk through the mud, &c., by the —_ process to 
the bed rock, some below the water. Each pier will consist 
of two masonry piers 63ft. by 47ft. on the a and 23ft. alone 
mean high water. On top of each pier will be four capstones 
16ft. by 16ft., to which will be attached the feet of the braced 
steel towers of the bridge. The two piers for each tower are 97} ft. 
apart, centre to centre, The total height of the piers for the 
Brooklyn tower will be 100ft. from the base of the caissons. The 
caissons will weigh about 1000 tons when ready for launching, 
with a draft of 114ft., and the cofferdams will be completed after 
launching. The loading to sink the caisson will be of concrete, 
placed mainly around the sides, leaving a central well to be filled 
afterwards. m the concrete will be the stone masonry. After 
the caisson has sunk to its final position, the working chamber 
will be filled with concrete composed of 24in. and jin. broken 
stone mixed with a mortar of one band—3751b.—of Portland 
cement to 84 cubic feet of sand. The mortar is to be made first 
and the washed wet stone then mixed with it, the proportion of 
stone to mortar in bulk not exceeding 6 to 3. The concrete will be 
laid in 12in. layers, well rammed. The stone will be of rock-faced 
granite, the blocks connected by steel dowels, 

Car lighting by electricity. Various attempts have been made in 
the United States to introduce electric lighting for railway cars, 
but the expense of operation has usually been so great as to con- 
fine this system to a few — cars or first-class express trains. 
The most recent attempts have been in the way of making.each 
car independent of any other by driving a dynamo from one of the 
car axles, and using sto: batteries to supply the current when 
the car is not running. One such system has been in experimental 
service in the Atchison, Topeka, and Santa Fé Railroad for nearly 
a year, and is now to be applied to cars. The dynamo is 
attached to the bogie frame, and driven by a belt from a pulley 
keyed to one of the axles, Special appliances provide for rever- 
sing the links when the motion of the car is reversed. No direct 
current is used, the motor merely charging two batteries, one at a 
time. While one battery is lighting the car, the other is being 
charged. When the first is nearly exhausted the other is auto- 
matically switched in, and the first one is then charged. In 
another similar system, in experimental service on the Pennsylvania 
Railroad, the direct current is used for lighting, the dynamo also 
charging a battery for use when the car is at rest. The dynamo is 
driven direct from the axle by a gear-wheel clamped to the axle, 
This car has made about 3670 miles run as yet, and is in regular 
service, The car has twenty-eight lamps of 16-candle power, 60 
volts, most of these being attached to the edge of the clerestory 
roof. These lamps require 28 ampéres. By a special automatic 
device 40 ampéres are generated while the lamps are burning, and 
but 25 ampéres when not in use. Connected with the motor is a 
32-cell -ampere Syracuse storage battery, which stores the 
surplus energy for use when the car is notin motion. Until the 
car e8 & of twenty miles an hour the armature revolves 
without generating any current. When that speed is reached an 
automatic switch throws the generator into action. The power 

uired to operate the motor is about 2}-horse power. 

ine torpedo boat.—The Holland submarine boat is to be 
experimented with by the U.S. Navy Department, and a boat of 
this type, 84ft. long, operated by steam when on the surface, is 
now being built for the Department. A smaller boat of the same 
, but with some modifications, has recently been launched at 
bethport. This latter boat is 55ft. long and 11ft. diameter, 
with a perfectly circular cross section. It has exceedingly strong 
frames, and the skin is of 4in. steel plates, so that she will be able 
to withstand the water pressure at a depth of 150ft., and to bear 
sudden and heavy shocks and jars. The only entrance is = 
a turret on top, 28in. diameter and telescopic, so that the height 
can be extended from 8in. to 30in. This turret is water-tight, and 
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in the sides are long slits fitted with glass, through which obser- 
vations can be made. Inside she is divided into two compartments, 
the engine-room and a working-room. The latter is 12ft. long by 
10ft. wide and about 5ft. high ; beneath it is the electric storage 
battery contained in a lead-lined steel case, weighing 46,000 lb., 
capable of furnishing 50-horse power for six hours, or 150-horse 
power for half an hour. Into this chamber also open the breeches 
of two dynamite guns and the torpedo expulsion tube, and here 
are located all the levers for working the mechanism of the boat. 
Ia the engine-room is a 50-horse power gasoline engine, which will 
operate the single screw when the boat is travelling at the surface, 
giving a speed of about 8 knots, The electric motor, which is to 
be used when the boat is submorged, is capable of developing a 
speed of 14 knots in a spurt. There are two rudders, one vertical, 
of the ordinary type, and a horizontal rudder, intended to cause 
the boat to dive and to maintain a submerged course. Water 
tanks are used to keep the boat in trim, and ordinarily the craft 
will have a reserve buoyancy of about 1000 1b., giving a constant 
tendency to rise to the surface, which is only overcome by the 
horizontal rudders. For the 18in. torpedo tube forward three 
automobile torpedoes will be carried. Above this tube is an 8in, 
aé-cial torpedo gun capable of throwing an 80 1b. dynamite shell a 
distance of 14 miles. Just above and parallel to the axis of the 
ship is a submarine 80 lb. dynamite gun, pointing aft, and capable of 
seading its shell 800 yards under water at a high velocity. A'l of 
these guns are operated by compressed air, and they already have 
been carefully tested under working conditions. The boat will 
carry twenty of the dynamite shells, besides the three automobile 
torpedoes. A crew of five men will be required, including the 
commander. One will sit at the commander’s feet, just under the 
turret, and work the levers ; the third is an engineer, and two men 
will work thegun3. Air will be supplied tothe men from cylinders 
filled with compressed air, and the foul air will be constantly ex- 
hausted by pumps, with an automatic device for constantly main- 
taining the air pressure inside at about 151b. to the square inch 
at any depth below the surface. Special devices enable the com- 
mander to set his course under the water, and to obtain the range 
of the enemy, 








LAUNCHES AND TRIAL TRIPS. 


On June 3rd there was launched from Pallion Yard the s.s. Cian 
Monroe, the third of the four 400ft. turret steamers building by 
Messrs. William Doxford and Sons, Limited, for the Cian L‘ne 
S:eamers, Limited, Glasgow. She has large measurement capacity 
and carries 7000 tons deadweight, steaming 12 knots. Like her 
sister vessels, she has been built to the British Corporation class 
under special survey, and has been superintended for the owners 
by Mr. John Lyall and Captain J. E. Roberts, together with their 
assistants, Messrs. Jackson, Black, and Watts. The vessel, on 
moving down the ways, was named by Miss Percival, of Liverpool. 
On the same tide the second of the Clan Steamers, the Cian 
Murray, left Pallion on her trial trip, and, after a satisfactory run, 
the vessel proceeded on her voyage. 

On Taesday, the 15th inst., the s.s, Sakkarah, which has been 
built and engined by Messrs. Wigham Richardson and Co., 
Neptune Works, Newcastle-on-Tyne, to the order of the Deutsche 
Dampfschifffahrts Gesellschaft ‘* Kosmos,” of Hamburg, went for 
a very successful trial trip. The steamer is 385fc. in length by 464ft. 
beam, and has well-finished comfortable accommodation for a 
number of first and second-class passengers, and also for emigrants. 
The engines worked on the trial without the slightest hitch, 
driving the vessel at 124 knots mean speed, and giving satisfaction 
to all concerned. The engines are of the four-crank quadruple 
expansion type, working at 210 lb. pressure, and balanced on the 
Yarrow Szhlick and Tweedy system. The owners were represented 
on the trial trip by Mr. F. Woegens and Mr. Freund, of Hamburg, 
and immediately afterwards the vessel left the Tyne under the 
command of Captain Piening. 

On Saturday, June 12th, Sir Raylton Dixon and Co, launched 
from Cleveland Dockyards, Middlesbrough, a fine steel screw 
steamer built to the order of Sir Sciior Ramon de la Sota, of 
Bilbao, under the personal supervision of Captain Lis de Ybarra. 
She is built to Lloyd’s highest class, raised quarter-deck rule, ber 
principal dimensions being :—Length, 259ft.; beam, 37ft ; depth 
moulded, 19ft. 6in.; and has a deadweight capacity of about 
2500 tons on a very light draught of water. She is fitted with 
water ballast in cellular double bottom and in after peak, all decks 
of steel and iron, four bulkheads, plate and bilge keels. Triple- 
expansion engines will be fitted by Messrs, Sir Christopher Furness, 
Westgarth, and Co., Limited, having cylinders 18in., 294in., 484in. 
by 33in, stroke, with two large single-ended boilers working at 
1601b. pressure. Oa leaving the ways she was named Deusto by 
Mrs, J. Greenhow, of Hartlepool. 

Oa Tuesday, June 15th, the steel screw steamer Russ, built 
by Sir Raylton Dixon and Co., Cleveland Dockyards, Middles- 
brough, to the order of Mr. Adolf Carl, of Copenhagen, for Det 
Dansk-Rassiske Dampskibssiikal, was taken out to sea for her 
official trials under the command of Captain Jensen. Her prin- 
cipal dimensions are:—Langth, 325fc.; beam, 43ft.; depth 
moulded, 22ft. llia., and has a deadweight carrying capacity of 
about 4200 tons on 19ft. 6in. draught of water. She is built to 
British Corporation highest class single-deck ruls, and has water 
ballast in after peak and cellular bottom ; upper poop, and bridge 
decks of steel, five water-tight bulkheads, &:. Triple-expansion 
engines have been fitted by Messrs. Gsorge Clark, Limited, 
Sanderland, having cylinders 22in., 364in , 60in. by 42in. stroke, 
supplied with steam by two large single-ended boilers working at 
160 ib. pressure. During the trial trip everything passed off 
most satisfactorily to all concerned. 

A few days since the fine new steel screw steamer Port Albert, built 
by Tae Tyne Iron Shipbuilding Company, Ltd., Willington Quay- 
on-Tyne, to the order of Messrs. W. Milburn and Co., of London 
and Newcastle, for their Australian trade, proceeded to sea for her 
official loaded trial trip. The vessel has been built to the highest 
class at Lloyd’s, and is of the spar-deck type with long bridge, 
poop, and forecastle. Her principal dimensions are as follows: 
—Loength, 345ft., breadth, 46ft., depth, 27ft. 2in., and has 
exceptional facilities for the rapid loading and discharging of cargo. 
The machinery, which is of the latest type of triple-expansion 
engines, built by the North-Eastern Marine Engineering Company, 
Ltd., at their Wallsend Works, has cylinders 24in., 40in., 64in. by 
45in. stroke, supplied with steam by two large single-ended boilers, 
fitted with Moffitt’s patent fire-bars, and working at a pressure of 
1801b. per square inch. The trial of both the vessel and machinery 
proved in every way satisfactory, a speed of over 10} knots being 
attained. During construction the hull and machinery have been 
surveyed by Mr. R. Moffitt. The vessel proceeded on her voyage 
to Australia, 

On Saturday last the s.s, Metis, a fine steel spar-decked steamer, 
built to the order of Mr. John Lockie for the Venus Steam 
Shipping Company by C. S. Swan and Hunter, Limited, of 
Wallsend, was taken to sea for Ler trial trip, The s.s, Metis has 
been specially designed for Mr. Lockie’s trade, and will carry a 
deadweight cargo of 5600 tons on a moderate draught. She will 
also carry a large measurement cargo of about 7000 tons in addi- 
tion to her bunkers, The whole of the accommodation for the 
passengers, captain, officers, engineers, &c., is placed upon the 
bridge deck in steel houses, thus economising all the space below, 
and giving comfortable airy quarters for those on board, The 
crew are berthed in the topgallant forecastle as usual. The 
steamer is fitted throughout for water ballast, including peak tank, 
and she has a large outfit of powerfal steam winches and discharg- 
ing gear for obtaining the quickest possible despatch in handling 
cargoes, The steamer is also arranged so as to be available for 
carrying cattle, horses, or troops, The machinery has been 
supplied by the North-Eastern Marine Engineering Company, of 


Wallsend, and consists of a set of engines capable of a 





1600-horse power ; the cylinders are 24in., 40in., and 64in, by 42in., 








supplied with steam by two extra large steel boilers about 170 1b. 
pressure. The Metis during her trial trip had only her bunkers 
and water ballast on board, but attained on the trial trip a speed 
of nearly 11 knots, the engines working perfectly, smoothly, and 
satisfactorily throughout the trial. he shipbuilders were 
represented on by Mr. Rowland Hodge, the engine builders 
by Mr. D. Miles, whilst Mr. Lockie in his unavoidable absence was 
represented by Mr, P. Strange. Mr. Chaston, who has superin- 
tended the construction of the hull and machinery, was also on 
board, and expressed himself highly pleased with the arrange- 
ments of the steamer and the performance of the machinery. A 
goodly number of visitors assembled in the handsome saloon, where 
luncheon was partaken of prior to leaviog the vessel, immediately 
after which the steamer sailed for Cardiff, where she will take on 
board a cargo for the East. 

On Tuesday last week the oil tank steamer Abas Dadascheff, 
built and engined by the Caledon Shipbuilding and Engineering 
Company, Limited, of Dundee and London, went throvgh her 
official trial trips, which proved very satisfactory, and generally 
exceeded the guarantees. The Caledon Company have in this 
instance shown their hand for quick execution of work, inasmuch 
that the vessel, although of a peculiar and special type, was 
launched under three months from the commencement of the con- 
tract, whilst the trial trip took place only nineteen days after that 
period, the vessel leaving Dundee the same day for St. Petersburg, 
at which port the builders give delivery. The vessel has been 
designed and built for the carrying of oil in bulk for 
trading in the Caspian Sea, between Baku and Astrachan, 
and she will proceed to her destination by way of the 
Volga. The dimensions of the vessel are 230ft. by 32it. by 
16ft. moulded, fitted with triple-expansion engines constructed at 
the Caledon Company’s Lilybank Engine Works, having cylinders 
15in., 27in., and 44in. by 33in. stroke, fitted with a large steel 
boiler working at 1501b. pressure, such boiler being fitted with 
injectors and pumps for oil firing. The bunkers are also con- 
stracted for this purposs ; the ship carries about 1250 tons of oil in 
bulk on a draught of 120ft. 6in. mean. In the poop of the ship 
accommodation is provided for about twenty passengers. The 
machinery is also fitted under the poop. Forward of this comes a 
longitudinal bulkhead, with six transverse bulkheads, cofferdams, 
&:., making in all eight separate tanks for the carrying of oil ia 
bulk, each of which is connected with a powerful Worthington 
pump, the pump‘ng iastallation being so arranged that the tanks 
can be filled and discharged either jointly or separately, as occa- 
sion might require, and each tank was severely tested under 
pressure. The pumping machinery has a total capacity of about 
69,000 gallons per hour. She is built with a structaral between 
deck for the carrying of light cargoes, and is lighted throughout 
with electric light, and is also fitted with the usual cargo gear, 
winches, donkey boiler, &2. 0. trial the vessel steamed 10 knots 
fully laden, with the engines running at eighty-seven revolations 
per minute, and a good head of steam was maintained by the boiler 
under coal fuel, although the boiler was especially constructed for oil 
fuel. This is certainly a record for Dandee, and speaks well not 
only for the builders, but for the workmen at that port. 








THE MENHENIOT ViADUcT AccIDENT.—At Bodmin Assizes on 
Wednesday, before Mr. Justice Day, the grand jury ignored the 
bill for manslaughter in the case of the fitter and ganger against 
whom a coroner’s jury returned a verdict of manslaughter in 
connection with the accident on a viaduct near Menheniot, on the 
Great Western Railway, on February 9th, by which twelve lives 
were lost. The Judge said there was no ground for charging the 
prisoners with manslaughter. There had been gross negligence 
somewhere, but not on the part of the prisoners. Oa the 
coroner’s inquisition the prisoners were found not guilty, and 
discharged, 

TRADE AND BUSINESS ANNOUNCEMENTS.—We are requested to 
state that the association between Mr. Horace See and Captain 
W. H. Jaques has been dissolved by mutual consent. The offices 
at 1, Broadway, will be retained by Mr. Horace See, consulting 
engineer.— Messrs. Bradshaw Brown and Co. have disposed of the 
Custom House Eogineering Works, 282, Victoria Dock-road, at 
their sale at the Mart, June 1lth.—Messrs. T, Richardson and 
Sons, the well-known marine engineers of Hartlepool, have added 
an electric power branch to their already extensive business, and 
have concluded an arrangement for the sole representation of 
Messrs. Brown, Boveri, and Co., of Baden, Switzerland, in this 
country. 


THE Last OF THE FOUDROYANT.—At Liverpool there was a heavy 
gale blowing all Tuesday night, and on Wednesday Nelson’s old 
flagship, the Foudroyant, which left the Mersey ten days ago and 
was anchored off Blackpool for exhibition purposes, was caught in 
the gale, and, before any help could be given, drove ashore. The 
vessel will become a total wreck, as in the position in which she is 
now lying it will be impossible to float her again. The crew, 
numbering about twenty, were taken off by the Blackpool lifeboat 
soon after noon. When the tide receded later in the day the old 
battleship was left high and dry, though deeply embedded in the 
sand. She was an object of curiosity to many thousands of 
visitors. There were no fewer than five wrecks in the neighbour- 
hood during the morning. } 


PRINTING TRADES EXHIBITION.—The Papermakers’, Printers’, 
Stationers’, Bookbinders’, Fine Art Publishers’ and Photo- 
graphers’ Exhibition, which is to open at the Agricultural Hall on 
Jane 23rd to 30th, promises to be of more than usual interest, as 
several specimens of the most modern printing machinery, both 
American aad English, will be on view, in addition to the 
numerous machinery exhibits in operation. A section will be 
devoted to sports, toys, fancy goods, &c., and in connection with 
this there will be a variety of interesting demonstrations and dis- 
plays of the Riatgen x-rays, kinematograph, photographic lantern 
work, and other scientific entertainments, all of which will be free 
to visitors. The principal railway companies are running excursion 
trains during the period of this exhibition and market, and 
visitors to the Jubilee should certainly set a day apart to visit it. 


Royat METEOROLOGICAL SocteTty.—The last meetiog of this 
Society for the present session was held at the rooms of the Royal 
Astronomical Society, Burlington House, on Wednesday afternoon, 
the 16th instant, Mr. E Mawley, F.R H §., President, in the chair, 
A paper by Mr. R. C. Mossman, F.RS.E., on “The Non- 
Instrumental Meteorology of London, 1713-1896,” was read by the 
secretary. The author has gone through the principal meteoro- 
logical registers and weather records kept in the metropolis, and 
in this paper discusses for a period of 167 years the notices of 
thunderstorms, lightning without thunder, fog, snow, hail, and 
gales. The average number of thunderstorms is 9°7 per annum, 
the maximum occurring in July, and the minimum in February. 
The average number of fogs is 24°4, and of ‘‘dense” fogs 5 8 per 
annum. The decadal means show that there has been a steady and un- 
interrupted increase of fog since 1841, The average number of 
days with snow is 13°6 per annum. The snowiest winter was 
that of 1887-8 with 43 days, while in the winter of 1862 3 there is 
not a single instance of a snowfall. The mean date of first snow- 
fall is November 9th, and of last snowfall March 30th. Hail is 
essentially a spring phen yf ing a maximum in March 
and April; the minimum is in July and August. The average 
number of days with hail is 5‘°9 perannum. Mr. C. Harding gave 
an account of the hailstorm which occurred in the south-west of 
London on April 27th, 1897. This accompanied a thunderstorm in 
which the lightning was very vivid. The hail lasted only about 
twenty minutes, from 6.30 to 6.50 p.m., and in that short space of 
time the melted hail and rain amounted to about an inch of water. 
The districts affected by the bail were Tooting, Balham, Streat- 
ham, Tulse Hill, and Brixton. The ground was quite white with hail- 
stones, which in some places remained unmelted the whole of the 
next day. Much damage was done to fruit trees and shrubs, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
On ’Change at Birmingham this—Thursday—afternoon inquiries 
were numerous for next month’s supplies of iron and steel, in- 
dicating a brisk demand for the ensuing quarter. These contracts 
however, will not in most cases be placed till the July quarterly 
meeting, on the 8:h proximo. To-day’s orders were, as a rule 
only for small amounts needed for urgent requirements, Prices 
were firm, and manufacturers generally have enough on the books 
to carry them to the end of the half-year. 

A fairly good business is transacted in pig iron. Prices show 
considerable strength, the general want of pig iron stocks helping 
to uphold values. Sxnelters are not disposed to close for large 
contracts at present, as they are expecting to get higher prices 
next quarter. It is reported that gcod parcels of Staffordshire 
pig iron are being sent to continental engineers. Staffordshire 
all-mine hot-air realises 52: 64. to 57s. 6d. for forge, and 60s. to 
62:. 6d. for foundry. Part-mine is 45s, to 47s. 6d., and cinder 
forge 383, to 393. Derbyshire forge ranges from 433, to 453., 
Northamptonshire 42;. to 433., and Lincolnsbire 45s. to 463, Pig 
iron stocks in both Staffordshire and the Midlands have been su 
denuded that it is thought more furnaces will have to be put 
under blast shortly. 

Although operations were re-commenced at the chief district stee]- 
works before the middle cf last week, even this short holiday is 
stated to have caused inconvenient delay in completing contracts, 
The prices of steel at the district works have been of late slightly 
advanced in cases where early delivery is stipulated for, but local 
steel prices are still low enough, when railway rates are considered, 
to enable them to compete successfully with distant producers, 
It is stated that old steel rails are, in a few cases, being utilised 
instead of new billets for rolling common steel sheets and hoops, 
Prices, except for the exception above mentioned, remain unal- 
tered at £4 123, 6d. to £4 15s. for Bessemer blooms and billets, 
Siemens billets, £4 153. to £5; bars, £6 to £6 103; sheets, 
£7 2s. 61. and upwards ; cold-rolled sheets, £10 10s.; angles and 
girders, £6 for large, and £6 15s. for small sizes. 

Finished iron orders are sufficient to keep the mills well employed 
to the end of the quarter. Uamarked common bars are upheld 
by the makers’ combination. Quotations are £5 153. to £6 5s., 
but the average selling price is about £5 17s. 6d. Merchant 
descriptions range from £6 53. to £6 10s. and £6 12s. 6d., and 
marked bars are firm at the £7 103, basis. The black and 
galvanised sheet trades are still in a depressed condition, and 
turther curtailments of production by the closivg and putting on 
short time of mills is talked about. Black sheets singles are 
quoted £6, doubles £6 53. to £6 7s. 64., and lattens £7 7s. 6d, 
Galvanised sheets are quoted £9 10s. for doubles f.o.b. at Liver- 
pool. Stamping sheets are £9 10s, to £10 ; nail rod is £6 10s. to 
£6 15s ; hoop iron is £6 10s., and tube strip is £5 15s, 

Engineers have plenty of orders for machinery on their books, 
and at some of the fitting shops the overtime which has been 
necessary will continue to the end of the quarter. 

Coal prices are easy, summer values beginning to come into force. 
Much satisfaction is expressed in the coal trade that the Midland, 
Great Northern, and oe and North-Western Railway Com- 
panies have intimated to the Society of Coal Merchants their 
willingness to grant a rebate of 50 per cent. for all accounts incurred 
for siding rent up to and including December 31st, 1896, notwith- 
standing the opinion of the Railway Commissioners that the original 
charges made by the companies were fair and reasonable. 

At the annual meeting of the engineering concern known as the 
Mint, Birmingham, the report showed that the net profit for the 
year amounted to £28,261, against only 46182 a year ego. A 
dividend was declared of 10 per cent. for the year and a bonus of 
2s. 6d. per share, as well as writing off £3542 from goodwill, 
placing £15,000 to reserve, and carrying forward a balance of 
£2531. The chairman stated that the gross profit was £43,170, 
against £22,224 last year, or nearly double. The year had been 
very satisfactory, and the current year, judging by the figures for 
the first three months, promised to be equally satisfactory. The 
shareholders voted the board a special bonus of £100 each, in 
recognition of their services. 

At the meeting of the Birmingham Tame and Rea District 
Drainage Board on Tuesday the Works Committee presented a 
report on the Bill promoted by the Board for the extension of the 
sewage farm works, which has now become law. Under the Bill 
£400,000 can be borrowed and expended in the purchase of land, 
execution of works, professional remuneration, &c, 

The protracted negotiations between the Public Works Com- 
mittee and the City of Birmingham Tramways Company concern- 
ing the method of traction to be adopted under the scheme of 
reorganisation proposed by the company have failed to result in 
such an agreement as to warrant the Corporation consenting to 
the Bill promoted by the company, now before Parliament. 
Under these circumstances the Bil is withdrawn. At the time the 
company took the fresh lease of the lines from the Corporation they 
expected that overhead wires would be permitted. The deputa- 
tion of the committee, however, which visited the Continent to 
study the tramway system there in use, reported agaiost overhead 
wires being permitted. An additional expense in providing a 
complete system of underground traction was thus thrown upon 
the tramways company, while the concessions the committee were 
on this account prepared to recommend to the council fell short of 
what the advisers of the company consider would justify them in 
incurring the unexpected additional cost. The committee there- 
fore on ane decided, having regard to the many points upon 
which they and the tramways company were still unable to agree, 
to instruct the town clerk to call upon the company to withdraw 
from the Bill all powers within the city. 

At the quarterly meeting of the Worcester County Council on 
Monday, a sub-committee of the General Purposes Committee, 
appointed to investigate the question of the navigation of the 
Avon, presented their report, The report recommends that, the 
Avon being an important connecting link between the eastern and 
western navigations of the county, the Worcester County Council 
should regard favourably any scheme for preserving its passage, 
but the sub-committee consider the present scheme too crude and 
incomplete, dealing only with the Upper Avon, to enable the 
Council to entertain it. The General Parposes Committee also 
reported having obtained certain information from the Eldersfield 
and Staunton Parish Councils relative tothe proposed construction 
of a light railway through the district from Gloucester to 
Worcester, namely, Corse, Staunton, Eldersfield, Berrow, Castle- 
morton, Welland, &c., and that they had communicated with the 
District Councils concerned, with a view to their taking such action 
in the matter as they might think desirable under the Light Rail- 
ways Act, 1896, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester. — Business was but partially resumed after the 
holidays at the Manchester Change meeting on Tuesday, the 
attendance being only moderate, with very few transactions of any 
moment put through. There was, however, a strong hardening 
tendency in prices, which—-notwithstanding that business is likely 
to be more or less disorganised for the whole of next week, owing 
to the Jubilee celebrations and the ensuing Royal Agricultural 
Society’s Show in Manchester—will, if it continues, force buyers 
into the market who might otherwise have been disposed to hold 
back. It is difficult to get definite quotations for pig iron ; 
nominally, makers’ quotations for local and districts brands were 
unchanged, but they were indifferent about booking orders 
at present rates, and representatives in many cases were 
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only disposed to submit offers, before final acceptance, The 
minimum prices for Lancashire would certainly be 46s. 6d. for 
forge, to 483, 6d. for foundry, less 2}; Lincolnshire, 43s, 6d. to 
44s, for;forge, to 45s, 6d. for foundry ; and Derbyshire, 47s, to 
47s, 6d. for foundry, net delivered Manchester. Following the 
strong upward move in warrants brought about in some measure 
no doubt by the threatened strike of furnace men in the North of 
England, and the’scarcity of Middlesbrough iron, outside brands 
offering here were pot quoted within 1s, Fo ton of the prices that 
would\have been taken last week. Ordinary foundry Middles- 
brough was not obtainable under 493. 10d., and although makers 
of named brands-have been quoting the same figures, they 
will in all probability put up their prices. Scotch iron has been 
quoted 47s. 6d. to47s. 94. delivered Lancashire ports, and 493, 9d. 
to 50s, delivered Manchester Docks, for both’Eglinton and Glengar- 
nock, net prompt cash. 

In the finished iron trade makers are showing rather more firm- 
ness, and although Lancashire bars can still be bought at £5 15s. 
to £5 17s, 6d., the minimum figure would now only be taken in 
exceptional cases. Staffordshire bars average about £6 to 
£5 23, 6d., although some of the principal brands are quoted 
46 5s. Sheets remain at about fi to £7 23. 6d., and hoops 
£6 10s. for random to £6 15s, for special cut lengths, delivered 
Manchester district, and 23. 6d. less for shipment. 

With regard to the steel trade, hematites are hardening some- 
what, although ordinary foundry qualities still average about 
57s. 6d. less 24 ; local billets remain at £4 10s. net, delivered here. 
For manufactured material prices are much as last quoted, but 
rather firmer, if anything. Bars are quoted £6 3s, 6d. to £6 5s., 
and boiler plates £6 5s, delivered in this district. 

Except that the Whitsuntide holidays have interfered with 
operations in the engineering trades, and there will be a further 
closing of the shops next week, the position practically is much the 
same as I have reported for some time back, all branches, except 
some sections of the cotton machine making industry, being 
supplied with work sufficient to keep them well engaged for some 
time forward. The present month’s employment returns of the 
Amalgamated Society of Engineers show a large reduction in the 
number of members on out-of-work donation, which has been 
reduced from 3 per cent. to 1% per cent. of the membership, this 
decrease being due chiefly to the settlement of the Oldham strike, 
and partly to the continued activity in trade. The number on 
donation in this district is about 1 per cent. of the membership. 
Trade in all the principal centres is reported as brisk, 

Mr. Barnes, general secretary of the Amalgamated Society of 
Engineers, in his monthly report to the members above refered to, 
deals with two trade movements which are at present especially to 
the front. ‘‘The machine question,” he says, ‘‘ has again occupied 
a good deal of attention during the month. You will remember 
that we endeavoured to get the employers to assent to the setting 
up of local joint committees, with a view of maintaining rates of 
wages for the working of machines, In this we failed, and the 
employers have decided to bring the strength of their organisation 
to bear in resisting our claim to a voice in the matter. We learn 
that as a consequence the machines at the Pallion Forge have been 
re-started, and that upon one of them a man has been set to work 
at wages considerably less than those paid to our members for the 
same class of work. ‘he more bellicose spirits of the Employers’ 
Federation no doubt thought by this means to have goaded us on 
to a strike, leading to widespread dislocation of industry, but in 
this they have been deceived. Oar members throughout the 
federated area have been greatly incensed, but have yet been 
restrained and induced to remain at work. There is a time and 
method of bringing the matter to an issue more conducive to a 
satisfactory result, and we rely upon the discipline and patience of 
the members while we bring into line all the factors which will 
contribute to The ine workers are equally concerned 
with ourseivyes in maintaining wages, and the Machine Workers 
Association is formed ostensibly with that as one of its main 
objects. Moreover, the secretary of that organisation has recently, 
in the correspondence between him and ourselves, committed him- 
self to taking action on that line, which is the only line which our 
members generally, and the trade union movement, would 
endorse,” 

In an interview with Mr. Arrandale, secretary of the Machine 
Workers’ Association, on the above question, he stated that he 
had received a letter from Mr. Barnes, to the effect that as he— 
Mr. Barnes—understood the machines at Sunderland had been 
re-started, and that the members of the Amalgamated Society of 
Engineers were being paid the district rate, and the member of 
the Machine Workers’ Association only 27s. 6d. per week, he would 
like to know what steps Mr. Arrandale intended to take in the 
matter, as he—Mr. Barnes—understood, from former correspond- 
ence that M-. Arrandale would deal with any cases where his 
members wer2 working under the proper rate. Mr. Arrandale 
replied that the man put on the machine in question was a non- 
society man, acd not a member of the Machine Workers’ Associa- 
tion, .To this communication no reply has so far been received. 
The Machine Workers’ secretary, however, read to me a letter he 
had just received from Sunderland, stating that the machine was 
at present being worked by an apprentice. He might add, in 
answer to statements made in the daily Press, that in no case did 
his Societ allow the members to be employed on machines at lower 
wages than those formerly paid to members of the Amalgamated 
Society of Engineers, 

Dealing with the eight hours question, Mr. Barnes proceeds, 
‘* Meantime the question of the shortening of the hours of labour 
has engaged—and for the past few days has almost engrossed— 
attention. You will remember that notices were sent in to the 
London employers on the 30th April, and that replies were asked 
for on or before the 26th May. A good many fell into line by 
the date given, and a few more since, as the result of a little 
general pressure. Others, we learn through the Press, have joined 
the Employers’ Federation, whose officers have been busy canvas- 
sing the district. We cannot believe, however, that that body 
will resist a movement which has long been endorsed by public 
sentiment, which has been proved to A economically sound, and 
which has been declared by competent authorities to be necessary 
on —— grounds, The Committee which has the matter 
in hand is representative of the Boiler Makers’, Steam Engine 
Makers’, Smiths and Hammermen, Coppersmiths’, Machine Minders 
and Drillers’ Societies, as well as the Amalgamated Society of 
Engineers.” Mr. Barnes then gives us a list of the firms who are 
stated to have conceded the eight hours day, and adds that it is 
scarcely necessary to state that they owe it to the above firms as 
well as to the members of the Society ‘‘to press the matter right 
up to a general adoption.” 

The position of the masters, from what I can gather, remains 
unchanged. The leading firms, to whom I have previous] 
referred, hold out as strongly as ever against any giving way. If 
the Amalgamated Society of Engineers proceed to press the eight 
hours to a general adoption, they may, I understand, be promptly 
met by instructions fora general lock-out on the part of the 
Employers’ Federation. 

_In the coal trade there has been very little doing, many of the 
pits in the Manchester district_only getting into full work again 
on Wednesday. The better qualities of round coal have been in 
very small request. Supplies, notwithstanding the holiday stop- 
pages of the pits are plentiful, with surplus lots pushed on the 
market at under current rates, but although the tendency is to 
ease down slightly on full lists there is still no actual quoted giving 
way. For steam, forge, and general manufacturing requirements, 
there is a fair amount of inquiry, but supplies of the lower qualities 
of round coal are ample for,all requirements, and prices not more 
than maintained at late rates, 6s. to 63. 6d. being full average 
figures for good qualities’at the’pit mouth. Engine classes of fuel 
are in moderately brisk demand, but here and there collieries have 
more than sufficient supplies ‘of slack on hand to meet inquiries. 
Generally, however, there is no actual excess of supplies on the 








market, and prices are firm at 3s, 3d. to 33, 6d. for common slack, 
8s. 9d. to 4s, 3d, for medium sorts, and 43, 6d, to 53, for best 
qualities, at the pit mouth, 

Basi is not ing forward quite so freely for shipment, 
with prices averaging about 7s. 9d. to 83, 3d. for ordinary steam 
coal delivered Mersey ports. 

Barrow.—The hematite pig iron trade is much stronger this 
week, and a very steady business is being done allround. Makers 
have increased the normal quotations, and are asking 50s. to 
52s. 6d. per ton for parcels of mixed Bessemer numbers. The 
report a brisk business, and they are already well sold forward. 
Prompt sales are also very fully maintained, and it is noticeable 
that a farther clearance of warrant stocks has been made this 
week to the extent of 4293 tons, This makes the decrease from 
the beginning of the year 61,295. The stocks now held represent 
234,649 tons. Makers hold comparatively small stocks. Warrant 
iron has improved in price, and sellers are quoting 483. 11d. cash, 
buyers offering 483, 104d. 37 furnaces remain in blast, as com- 
pared with 39 in the corresponding week of last year. 

Iron ore enjoys a good market, and good average qualities are 
in fuller demand than makers can — supply. The feeling is 
strong in the district that something ought to be done to increase 
the capacity of output in the way of explorations of new deposits 
of ore. Prices are steady at 10s. to 11s. per ton net at mines for 
ordinary sorts, with best sorts at 14s, to 143, 6d. per ton. Spanish 
ores are still largely used, and are quoted at 15s. net at West Coast 





orts, 
The steel trade shows life in all departments, and orders are 
offering to a large extent for the chief products of the district. 
The demand for heavy rails is steady, and makers are already well 
sold forward. A continuance of activity coe be looked for in this 
branch of trade. The plate mills are very briskly employed, and 
orders are fairly well held, but a better demand is anticipated as 
well on local as on general account, There has been a large 

roduction at Barrow lately of tram rails, and the mills are still 
ony on some good orders. Steel sleepers are being made on a 
large scale at Cumberland steel works. Other branches of the 
steel trade are well employed. 

In shipping and marine engineering there is nothing that is new 
to note. No new orders have been placed lately, but the big 
works at Barrow are in a transition state. Next month they will 
be owned by Messrs. Vickers, Son, and Co., Ltd., when increased 
activity may be looked for, together with the laying down of new 
and important work. 

Coal remains quiet at cheap rates, and coke is steady and firm 
at full prices, 

Shipping returns show that during last week 10,095 tons of pig 
iron and 7598 tons cf steel were exported from West-Coast ports, 
as compared with 6065 tons of pig iron and 13,791 tons of steel in 
the corresponding week of last year, an increase of 4030 tons of 
pig iron and a decrease of 6193 tons of steel. The total shipments 
this year represent 200,415 tons of pig iron and 200,588 tons of 
steel, as compared with 141,832 tons of pig iron and 214,426 tons 
of steel in the corresponding period of last year, an increase of 
58,583 tons of pig iron and a decrease of 13,838 tons of steel. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE cold weather, of which we have sharp touches now and 
again, prevents household fuel going any lower, as is usually the 
case about midsummer. Beyond the fall of 3d. to 6d , common 
at the beginning of June, nothing further is probable at present. 
A very fair business is doing in all sorts of coal, the curtailing of 
the output by the holidays having been rather more than the 
average this season. Nothing definite has been heard of as yet 
with respect to the steam coal contracts pending with the Midland 
Railway Co. The coalowners, thinking that the condition of 
trade warranted an advance, have asked an additional 6d. 
per ton on last year’s rates, but this demand is being re- 
sisted by the company, who say that they have already suc- 
ceeded in placing contracts in Derbyshire and Notts at the same 
figures as last year. The matter is still under negotiation, but it 
seems rather doubtful at present as to whether the full advance 
asked for will be obtained by the Yorkshire colliery proprietors. 
In house sorts, best Silkstones are quoted at 9a. bd. per ton; 
ordinary, from 7s. per ton; Barnsley house, 7s. 3d. to 83. per 
ton; thin seam coal, from 63. 6d. per ton. In steam coal a 

tisfactory busi is being done both on home account and 
for export. With a re 2 average amount being taken by the 
railway companies and the demands of the iron industries well 
maintained, the outlook in the steam coal trade at present leaves 
nothing to complain of. The shipment of best Yorkshire hards at 
Hull and all the Humber ports continues to afford evidence that 
the export season will bea very heavy one. Very large customers are 
found in Germany, North Russia, and Sweden and Norway. Values 
are steadily maintained, and so many new collieries are now com- 
peting for the trade, that no farther advances are likely to be 
obtained at present. Barnsley hardsare from 7s. to 7s. 3d. per ton; 
seconds from 6s, per ton. Gas coal keeps in fairdemand at ordinary 
rates; qaotations a so much for the different companies owing 
to local conditions, that a statement of prices ooad simply be 
misleading. In manufacturing fuel, although supplies are large, 
they are nearly all required. The coke trade is accountable for 
an exceptional share of the output. Nuts make from 5s. 6d. per 
ton ; screened slack from 3s. 3d.; pit slack from 1s. 6d. to 23.; coke 
is maintained at 9s. 6d. to 10s, 6d. for ordinary qualities, and up 
to 12s, per ton for best. 

The proceedings of the Miners’ International Congress have 
been watched with considerable interest throughout the South 
Yorkshire district, but none of the resolutions come to there are 
likely to make much difference in this quarter. Tne question of a 
minimum wage is perhaps the most important, yet even in that 
direction but little effect will be produced, as here the principle is 
carried out to its utmost extent, in spite of all the lower values 
which have prevailed since the last severe struggle. Coalowners 
regard the Workmen’s Compensation Bill as a very grave factor 
in their industry, and some of them are making it the basis for 
an advance, which no doubt they can secure if they are unitedly 
determined upon having it. But it is invariably the difficulty of 
the colliery proprietors to keep loyally in line with each other, 

The iron trade continues firm, and should trouble be avoided in 
the engineering branches in the North, prices are certain to go 
higher. The latest quotations are as follows :—West Coast hema- 
tites, mixed numbers, 593. to 61s.; East Coast, 57s. 6d. to 583; 
Lincolnshire No, 3 foundry, 43s. 6d. to 44s.; forge ditto, 43s. to 
43s. 6d.; Derbyshire No, 3 foundry, 45s. to 45s. 6d.; forge ditto, 
403, to 41s, 6d.: bars, £5 17s, 6d. to £6; sheets, £7 to £7 10s.; 
Bessemer billets, £6 to £6 10s, 

In railway, marine, and military material the works are well 
employed, with every prospect of further orders being received at 
an early date, particularly on foreign account, Boilermakers 
continue very busy and most of the engineering branches are 
making fall time. 

In the lighter industries there is rather less doing in some 
departments of the cutlery electro and silver trades. One or two 
of the leading houses are so well off for work that overtime has 
been commenced this week. But others are indifferently engaged, 
and the men are in some instances ‘‘on stint.” In Australia the 
pik 2 noted is well maintained, the colonial demand 
generally being good. For pocket and table cutlery there is an 
excellent request on colonial account, and spoons and forks have 
rarely been in such brisk demand. Case goods of all kinds are 
well called for, A feature of the silver and plating trades 
at present is the favour with which sterling silver is ordered 
on the one hand and Britannia metal on the other, the 
more costly German silver wares being rather out of the run- 
ning. This, of course, is owing to the low price of silver 











causing the difference between it and hard metal to be compara- 


tively unimportant, There are few reports of any improvement in 
the United States, and the condition of business in that country ir 
very unsatisfactory, owing to the uncertainty prevailing with 
to the Tariff Bill, which according to the latest accounts is not 
uite so hopeful of being passed as was at one time anticipated. 
he local effect on several Sheffield houses, doing a large American 
business, is that the hands employed on American patterns are 
beginning to feel the by of diminished employment. 
he pho ph of Sir Alexander Wilson, Bart, the Master 
Cutler, of Sheffield, which we gave last week, was by Messrs. 
Trevithick and Parkin, Penstone-street, Sheffield, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE upward movement fn prices noticeable last week has been 
continued this week, and a very fair amount of business has been 
done. What bas attracted most attention this week, and what 
has bad most influence on the market, has been the determined 
attitude assumed by the blast furnacemen in regard to their 
demand for an eight hours day. They have been agitating for this 
concession for several years, and have found three firms in the 
district outside the Ironmasters’ Association who have adopted the 
new arrangement, but there are no particulars forthcoming as to 
how it answers. In Cumberland the ironmasters some years ago 
granted the eight hours shifts, but it has not contributed to the 
prosperity of the district, judging from the large number of 
furnaces that have since had to cease operations; it is said that 
the masters there are dissatisfied with the arrangement, and that 
if the eight hours day is not established in Cleveland, there will be 
nothing for it but returning to the twelve hours day in Cumber- 
land. The Cleveland men some three or four months ago, seeing 
that they were not likely to get the ironmasters to agree to a 
general eight hours day at the furnaces, modified their propoeal so 
far that the enginemen, firemen, boilermen, and others of that 
class, were to be excluded from participation in the new arrange- 
ment. This amended proposal was considered by the iron- 
masters, who intimated that the proposal did not in any 
way lessen the objections which they had repeatedly 
urged against the adoption of the three -shift method of 
working blast furnaces, and they held that the proposed change 
would, by reason of inc cost and practical difficulties, most 
seriously interfere with the ability of the Cleveland district to hold 
its own against such competition as it has at present to encounter, 
and which there is every indication will be more severe in the 
future. The men’s Executive have refused to take this as a final 
answer, and have resolved to advise the men to give in their notices 
on July 2nd to terminate their engagements. The matter has now 
assumed a very serious aspect, for only eight or nine furnaces will 
be kept going in the North of England if the threat is carried out, 
and the experience cf 1892 will be repeated. The masters are not 
disposed to grant this concession ; because if once established, they 
cannot well return to the old arrangement if the new one should 
prove unsatisfactory. The — of an advance of wages can 
easily be remedied, if it is found that a mistake has been com- 
mitted ; but not so an alteration in the method of working. 

But the market is stiffer for other reasons than the above. The 
statistical position is very good, the stocks are very small, makers 
are well supplied with orders, and the production is short of the 
requirements, as it has been forseveral months past. So restricted 
is the stock that it would be cleared out in a week or two if the 
blast farnacemen really carry out their threat to strike. The 
warrant market is also favourable for a rise, and the general 
public show a disposition to speculate in pigs. Besides this, 
the action of the ‘‘bears” is tending to strengthen the market, 
which is unusual, for they generally depress the prices. But 
they are largely over-sold, and it appears as if the longer they 
waited to cover, the worse it would be for them, so they are 
endeavouring to buy without delay. 

The prices of Cleveland warrants have been pushed up until 
they have this week been within 2d. per ton of the highest 
figure of the year, that being realised on January 13th, and they 
are 3s, 6d. above the worst price of the year, which was reported 
on April 28th, Cleveland iron is taking the lead in the advance, 
as it has risen 3s. 6d. where Scotch has only advanced 2s, 6d. 
and Cumberland hematite 23. 64d. No. 3 Cleveland pig iron has 
this week been quoted, for prompt f.o.b. delivery, at 413. 6d. 
per ton, but the bulk of the business has been done between 41s, 
and 41s. 34. No. 4 foundry has been raised to 40s, 6d., and forge 
qualities to 40s, 3d., and the supply of the last-named is somewhat 
better than it has been for along time. Mixed numbers of East 
Coast hematite iron has been advanced to 51s. 6d., and warrants 
have been higher than this. That is the reason why the stock of 
hematite iron in the public warrant stores has ceased to decrease 
rapidly. Since last autumn the stock has dropped with Connal’s 
from 167,000 tons to 67,000 tons, but now very little is being taken 
out, because it is cheaper to get makers’ iron, and, besides this, con- 
sumers then know what brand is being supplied, whereas they do 
not when they buy warrants. Rubio—50 per cent.—ore is firm at 
14s, 3d. per ton, delivered at wharves on Tees or Tyne, and it is not 
likely to be cheaper, as long as freights keep up—and they are not 
likely soon to fall. The stock of hematite warrants in Connal’s 
stores on Wednesday night was 66,974 tons, decrease only 807 tons 
this month. The stock of Cleveland pig iron there was 115,042 
tons, decrease 8620 tons this month. Shipments of pig iron from 
the Cleveland district have slackened, especially to the Continent, 
and this month to beg | night they were 60,046 tons, against 
68,501 tons last month and 63,801 tons in June, 1896, to 16th. 

The finished iron and steel manufacturers report satisfactory 
features, and better prices may be expected, as apart from the 
stronger demand there is the increased cost of production to be 
taken into account. There is very little margin of profit at the 
present prices, and it will be necessary to have more if the value 
of pig iron continues to rise. Common iron bars are steady at 
£5 5s.; best bars, £5 15s.; iron ship plates, £5 ; steel ship plates, 
£5 23, 6d.; iron ship angles, £4 17s, 6d.; steel ship angles, £5; 
steel sheets (singles), £7 ; iron sheets (singles), £6 10s., all less 
2k per cent. f.o.t. Heavy steel rails, for which the demand is very 
fair, and of which the shipments are large, are firm at £4 10s, net 


at works, 

Engineers generally are well off for work, and have good 
prospects, on the whole, In my last report it was stated that the 
Cleveland Bridge and Engineering Co. were erecting a large 
establishment on the site of Messrs. Westgarth, English, and Co.,’s 
works near North Oswestry. The name of the firm should have 
been the Tees-side Bridge and Engineering Co., Ltd. The extensive 
shipbuilding business of Sir Raylton Dixon and Co., at Middles- 
brough is being converted intoa limited liability concern under the 
style of ‘Sir Raylton Dixon and Co., Ltd.,” and Mr. Thomas 
Dixon, who has been for many years connected with the works, will 
take a — part in the management. The state of Sir 
Raylton’s health has necessitated this change. The machine 
question at the engineering works is not yet done with, as to- 
morrow—Saturday—a conference of the Northern District Com- 
mittees of the Amalgamated Society of Engineers is to be held 
at Carlisle for the purpose of discussing the question, and also 
to decide upon the steps to he taken in view of the action of the 
United Machine Workers’ Association, who are allowing other men 
to be employed on machines at lower wages than those formerly 
paid to the members of the Amalgamated Society of Engineers. 

The Dunston Iron and Steel Works, near Newcastle-on-Tyne, 
were offered for sale by auction on Tuesday. They havea frontage 
of 450ft. to the south side of the Tyne, and a breadth varying 
from 127ft. on the west to 145ft. on the east. The auctioneer 
started the bidding at £5000, and Mr. Coning, sen., offered 
£5100, No further offer was made, and the property was with- 
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that negotiations will be entered into 
for the purchase of the works by any wed ag + 

At the unveiling of a statue of the late Mr. Ralph Ward Jack- 
son, the founder of West Hartlepool, which has been erected 
near Christ Church in that borough at the expense of the late 
Captain Cameron, it was mentioned that this year was the jubilee 
of the town, and its progress was illustrated by the fact that in 
1847 it exported 54,000 tons of coal, whereas the quantity is now at 
the rate of 1,250,000 tons per annum. The timber imports in 
1852 were 530 loads, this year 400,000 loads ; in 1852 the tonnage 
of steamers owned at the port was 200, at present 564,000 ; in 1852 
no shipbuilding was carried on, this year 83,000 tons of ‘id 
will be launched ; the population in 1847 was 300, now 56,000. 

The coal trade shows considerable activity, the collieries being 
very busy, as an extra quantity has to be raised this week, seeing 
that next week will be a broken one owing to the Jubilee holidays, 
and then there are the Race holidays on Tyneside to be taken into 
account. Colliery owners are well supplied with orders, and it is 
not easy to get either gas or steam coal for prompt shipment. 
This being so, prices have been up, and, 8s. 6d. per ton f.o.b. is 
now being paid for best Northumberland steam coal, while small is 
3s, 9d. to 4s, The Northumberland miners have decided to apply 
for a 15 per cent. advance of wages, and the Durham miners are 
taking a ballot as to whether their Executive shall claim 10 per 
cent. advance ; there is little doubt that the voting will be in the 
affirmative. Coke is scarce, and prices have generally been 
advanced, more especially for foun coke, which is in strong 
demand for export and is not readily obtainable. Sellers of 
foundry coke are securing from 17s. to 20s. per ton f.o.b., and 
ironmasters will have to pay more for their next half year’s 
delivery. Mr. J. W. Cook, manager for the Low Beechburn Coal 
——— Limited, has been appointed a of the Byers 
Green, Newfield, and Hunwick Collieries of Messrs. Bolckow, 
Vaughan, and Co., Limited. 


drawn, but it is ex 








NOTES FROM SCOTLAND. 


(from our own Correspondent.) 

THERE has been more doing this week in the pig iron market. 
Rumonrs were current as to a probable dispute with the blast 
furnacemen in the North of England, and as stocks of pig iron are 
becoming comparatively small, the possibility of even a partial 
interruption in supplies was sufficient to cause some anxiety amovg 
merchants and consumers. Accordingly there was more disposition 
to —— than in the preceding week or two, and a ears 
to buy rather for future delivery than for cash. Transactions too! 
place in Scotch warrants from 45s. 4d. to 46s. 2d. cash, and 
45s, 74d. to 46s. 3d. one month. Cleveland warrants sold from 
40s. 64d. to 41s. 54d. cash, and 41s. 3d. to 41s, 8d. one month. 
There was more demand for Cleveland warrants than for some 
time past. Hematite pigs were also purchased with greater 
freedom, business being done in Cumberland warrants at 483. 5d. 
to 493, cash, and 48s, 7d. to 493.d. one month. The transactions 
in Middlesbrough hematite were at 51s. 3d. cash, and 51s, 6d. and 
51s. 7d. one month. 

There is no change in the total number of furnaces in blast, 
which is 80, compared with the same number at this time last year. 
Of the total, 39 are making hematite, 35 ordinary, and six basic 
iron. It is believed that the whole current output is going into 
consumption. The shipments are improving coastwise, which shows 
that more Scotch iron is wanted for use at home. Stocks in 
Glasgow stores show a steady, if not a very large, reduction week 
by week. The import of pigs at Liverpool from the United States 
has little or no effect on our market, because it is well understood 
that such an im is possible only in the present depressed state 
of freights, and that when the shipowners can obtain payable 
freight, they will at once cease carrying pig iron across the 
Atlantic at ballast rates. Private advices to merchants from the 
States are to the effect that business ap to be improving 
there, and this is another reason for believing that British users 
of pig iron will not be able to count upon anything like steady 
supplies from America. The arrivals of English pig iron at Grange- 
motth in the past week were 8383 tons, showing an increase of 
3319 tons, compared with the same week of last year. 

Towards the end of last week several of the makers of Scotch 
pig iron intimated an advance of 1s. per ton, and the whole of the 
prices are dearer in sympathy. Govan and Monkland, Nos, 1, 
are quoted f.o.b. at Glasgow, 46s. Pg ton; No. 3, 45s. 6d.; 
Wishaw and Carnbroe, Nos. 1, 46s. 3d.; Nos. 3, 45s. 9d.; Clyde, 
No. 1, 50s. 6d.; No. 3, 47s. 6d.; Calder and Summerlee, Nos, 1, 
5ls.; Nos. 3, 48s.; Gartsherrie, No. 1, 523.; No. 3, 48s. 6d.; 
Coltness, No. 1, 523.; No. 3, 48s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 51s.; No, 3, 46s, 6d.; Eglinton, at Ardrossan or Troon, 
No. 1, 48s.; No. 3, 46s.; Dalmellington, at Ayr, No. 1, 47s. 9d.; 
No. 3, 45s. 9d.; Shotts, at Leith, No. 1, 51s. 6d.; No. 3, 49s. 6d. 
Carron, at Grangemouth, No. 1, 51s. 6d.; No. 3, 48s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
were 8370 tons, compared with 4011 in the corresponding week of 
last year. Of the total there was despatched to Italy 2270 tons, 
United States 112, South America 120, India 405, Australia 130, 
Germany 350, Holland 50, Spain 56, China and Japan 200, other 
countries 161, the coastwise shipments being 4504, against 1273 in 
the same week of last year. 

In the finished iron and steel departments there is a great deal 
of animation. The malleable iron branch, which had latterl 
become somewhat backward, is now giving better promise, and it 
is hoped that as the year advances the business will expand still 
further. The steel trade is busy in almost all its sections, A con- 
siderable amount of additional shipbuilding and engineering 
material has lately been placed with makers in the West of Scot- 
land, and there are other contracts in the market that promise 
additional business at no very distant time. The locomotive 
engineers are still very busy. 

The shipping branch of the coal trade has been more full 
occupied in the past week, the total clearances at the Scottish 
ports being 158,771 tons, compared with 147,334 in the preceding 
week, and 159,573 in the corresponding week of last year. The 
inland demand for coals for manufacturing purposes is brisk and 
— are steady, there being no alteration to note in any of the 

istricts, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE coal totals of the holiday week were, as usual, of a lessened 
character at all parts. Cardiff was below 270,000 tons, Newport 
under 50,000 tons foreign and coastwise, and Swansea total fell to 
25,536 tons. 

This week, although holiday influences are still about, trade is 
ae more vigour, and large shipments from Cardiff, 5000 and 
4000 tons, are blended with the usual fair run of 2000 and 3000 ton 


cargoes. 
On ‘Change, Cardiff, mid-week, it was reported that Ebbw Vale 
had secu a for 


7, order from the Great Western Railwa: 

00, tons of their best steam coal, delivered into 
truck at the colliery. The price is believed to be equal nearly to 
10s. f.o.b. Cardiff. 


Mid-week, the leading complaint on ’Change, Cardiff, was that 
shippers were hard pressed for ready to’ , and that, conse- 
quently, no permanent improvement is possible until this draw- 
back is removed. Closing prices mid-week were as follows :—Best 
steam, 10s, 9d. to 11s,; seconds, 93. 9d. to 10s. 6d.; best Mon- 
mouthshire, 93, to 93. 6d.; seconds, 8s, 9d. to9s. 11d.; bestsmall, 6s. ; 
seconds, 5s. 6d. to 53. 9d.; inferior'sorts, 5s. to 5s. 3d.; best housecoal, 
93, 9d. to 10s, 3d.; No. 3 Rhondda, 11s.; brush, 9s, 6d.; small, 8s, 
to 8s. 3d.; No. 2 Rhondda, 7s. 9d. to 8. 3d.; through, 6s. 6d. to 
6s, 9d,; small, 5s, to5s,6d. Swansea prices: anthracite, best, 11s, 


the supply of 1 





to lls. 6d.; seconds, 93, to 10s.; ordinary large, 83, to 83. 6d.; 
small supply culm, 4s. 5d. to 4s, 6d.; steam coals, 93. to 10s.; 
seconds, 83. 6d. to 9s. 34., bunkers, 7s. to 83.; small, 4s, 94. to 
5s. 34. House coals: No. 3 Rhondda, 93, 6d. to 103. 6d.; through 
8s. 64. to 93.; small, 7s. to 7s. 6d.; No, 2 Rhondda, 8s, 6d, to 93., 
through, 63. 64. to 7s. 3d.; small, 5s, 3d. to 5s, 6d, 

There is a good demand for patent fuel in the district. Cardiff 
prices, 10s, to 10s, 9d.; Swansea, 9s. 9d. to 103. Coke is moving 
slightly in price, demand satisfactory. Cardiff prices from 15s. 
to 16s, 6d. furnace, and 17s. to 22s, special foundry. Pitwood, 
lds. 6d. to 14s, 9d. Market depressed. 

The iron and steel trades remain much about the same. Con- 
signments of iron are for Blaenavon, Cyfarthfa, Ebbw Vale, and 
Dowlais, have been considerable during the week. In rails and 
small goods business at these worksis brisk. Bars are in diminished 
demand. Alterations continue the feature of the steel trade, and 
in other industries connected. Swansea Hematite Company’s 
works at Landore are being regarded with interest, and rumour, 
says, are to cause almost a revolution in the steel trade. 

The coke ovens are being cleared away, and large ones upon an 
improved plan are in construction. Instead of a chimney to each 
furnace is a stack 300ft. high, which will be connected by flues 
with a large number of these ovens. The molten metal is to be 
tapped direct from the blast furnace into the steel melting fur- 
nace, and it is estimated that, instead of a charge of eleven to 
twelve hours, it will be reduced to six. 

There was an improved make of steel in the Swansea Valley 
last week. 

Mid-week on ’Change, Swansea, the pig iron market showed a 
good deal of strength, and fully 1s. advance was recorded, while 
the clearances have been such as to suggest a continuance of this 
improvement in price, Bessemer works are working full time, 
principally upon billets, rails, merchant steel bars, &c. Siemens’ 
furnaces are busy with tin bars, The demand for tin plates is 
still below make. Next week it is expected that a large number 
of mills will be laid by for ‘‘ Jubilee week,” and this may tend 
to reduce stocks. Shipment of plates last week was confined to 
57,969 boxes ; received from works, 26,796 boxes. Present stock, 
155,353 boxes. Russian trade is manifestly improving. In May 
4709 tons were sent, as against 789 tons in 1896. Germany, 
Holland, and France show improved totals, 

Swansea prices this week showed little change. Glasgow pig, 
46s, 2d.; steel rails, heavy, £4 10s, to £4 12s. 6d.; Bessemer bars, 
£4 5s.; Siemens, £4 to £4 2s, 6d. Tin-plates, Bessemer cokes, 
93. 9d. to 10s.; Siemens, 10s, to 11s.; ternes, 183. 6d. to 19s, 6d.; 
best charcoal, 123, to 123. 6d. Block tin, £61 10s. to £61 11s. 3d. 

I had an opportunity a few days ago of seeing the Taff Vawr 
Reservoir which the Corporation of Cardiff have now almost com- 
pleted. The intention is for the present needs of the town to com- 
plete by the end of September, and already the clearance of plant 
is becoming rapid. In five years, it is estimated, there will be a 
necessity for the construction of a third reservoir, and the great 
watershed is mapped out for supplying the requisite amount of 
water up to a maximum population of 400,000 inhabitants. After 
that, if Cardiff should continne going on by leaps and bounds, 
recourse must be had to fresh fields. 

One of the latest portions now forming is the valve-house, for 
the formation of which a tunnel has been fashioned, and the work 
carried on by gas jets. This valve-house is a combination of the 
practical and the ornamental, with a doorway of Gothic character, 
and a medallion is to be affixed over with a few details of the 
successful enterprise. Mr. Williams, the engineer, is to be con- 
gratulated upon the ending of a unique undertaking which has 
necessitated a township, a line of rails, and locomotives at an 
altitude of between ft. and 3000ft. above the sea. The 
transport of heavy machinery, the construction of a telegraphic 
communication, the provisioning of a multitude, and equipping 
the settlement with all needs, social, moral, medical, and religious, 
have been done well. The local engineer and administrator is Mr, 
Orton, and his efficient rule has now lasted fourteen years, 

The other great watershed of the Beacons is now being utilised 
by Merthyr Tydvil, where a second reservoir is being formed 
under the direction of Mr, Harvey, resident engineer, and pro- 
mises well. These two great engineering efforts will fairly monopolise 
the southern slopes of the Beacons. London, in having a Welsh 
watershed, is reported to be considering the northern slopes, 

The Swansea Tramways Bill, now before Parliament, is to be 
supplemented by a provision limiting the company in certain 
measures to be guided by the Corporation. 

The control of the output scheme is not getting on favourably. 
The latest statement is that only 80 per cent. of the coalowners 
agree, and it is imperative that 95 per cent. should league together 
to work it satisfactorily. Possibly some more adhesion may be 
reperted. 

At a meeting of the Swansea Harbour Trust on Monday it was 
reported that the committee had let the contract for the North 
Dock new entrance works at £40,024 5s. 3d. to Mr. L. P. Nott, 
Manchester, who has agreed to complete the whole of the work by 
January Ist, 1901, failing which a fine of £100 per week to be 


id. 
P*clanelly port is again in evidence, and at a late meeting im- 
portant measures were under discussion by the Harbour Commis- 
sioners for lighting and buoying the channel, A special meeting 
is to be held forthwith. 

The Bute Dock Bill is expected to come before the Commons 
Committee at the end of June. 

A local authority at the Bute Docks, Cardiff, comments with a 
good deal of force upon the attitude of one or two London journals 
in the railway interest, who appear to be making a dead set 

inst the Marquis of Bute. ‘‘ Instead,” says the writer, ‘‘ of the 
arquis making any claim to South Wales, the fact of the matter 
is that the Bute Docks Company, in which two millions of public 
money is invested, are trying to protect themselves against the 
encroachments of their competitors. They are at present handi- 
capped because they have no railway to feed their docks, and the 
dividend which they receive on the ordinary shares is only 3} per 
cent., whereas Rhymney and Barry pay 10 per cent., and the att 
Vale 8} per cent, Surely, under these circumstances, the Bute 
Docks Company, who have benefited to a very small extent in the 
traffic which has been added to the port since 1890, are entitled 
to protect themselves,” I have quoted this, as it puts the ques- 
tion of the day, as regards Welsh railways and docks, in a nut- 
shell; and impartially. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


It is very unsatisfactory to have to give the same accounts week 
after week, but the iron market is still without any material 
change and, consequently, without briskness, and though it must 
be owned that here and there a better demand has, of late, been 
coming forward, the employment of the mills and foundries is 
comparatively moderate. e holiday week has, of course, been a 
quiet one, and few orders have been placed. Quotations, generally, 
are the same as before. 

Pig iron as well as blooms and ignots are in good call on the 
Silesian iron market, whilst most sorts of manufactured iron meet 
with a somewhat dull request ; dealers show much reserve with 
r to new purchases, and there is consequently a decided 
falling off in demand noticeable when compared to the corre- 
sponding period last year. Exports have also been a trifle weak ; 
in bars as well as in plates a decrease is reported, which is all the 
more disappointi because ironmasters had been looking 
forward to a brisk trade during the summer months, Steelmakers 
state their concerns to be in lively employment, while at the tube 
mills and machine factories rather a limited amount of new work 


is being booked. 





In Austria-Hungary the finished iron and engineering depart. 
ments are, as a rule, well occupied, and manufacturers of railway 
and bridge building requirements have favourable prospects, as 
there are numerous orders, some of fair weight, pending, Pig 
iron masters are complaining of a somewhat limited consumption ; 
prices, however, have until now been very steady, ‘ 

There has been a quieter tone in the French iron trade during 
this week and the last, and prices have ~— to move slowly 
downwards. Merchant bars, for instance, have gone down to 
162f. p.t.; some works are even offering at 160f. p.t. Pig iron, on 
the other hand, is very stiff, or rather rising in quotation, which 
causes a good deal of dissatisfaction among the producers of 
manufactured iron. In the steel department a fair activity is 
going on, and this is likely to continue for weeks tocome. The 
rail works especially have excellent prospects for future em loy- 
ment, the French North a gy given out orders for 16,000t, 
rails, of which 4000 t. at 152°50f. to 167:50f. were granted to the 
steel works Denain and Anzin, 8000t., at 162°50f., to the steel 
works du Nord et de |’Est, and 4000 t., at 162°50f., to the 
Aciéries de France, 

Belgian iron makers are doing but a limited sort of business, and 
this is owing, in a great measure, to the numerous offers of 
American pig iron. The finished iron trades are also less brisk 
than might be desired, though for some articles fair inquiries have 
been received, In the export trade the number of orders received 
is pretty satisfactory, but rather low prices are realised ; merchant 
bars, f.o.b, Antwerp, do not fetch more than 130f. p.t.; plates, 
145f.; steel, 155f. p.t. In sheets, American competition is par. 
ticularly strong. At a late tendering for steel rails for the 
Swedish railways, Cockerill offered lowest, and got the order in 
consequence, 

Inquiries and orders for inland consumption have been coming in 
pretty freely on the Rhenish- Westphalian iron market during the 
past week ; the business done on foreign account is, however, some- 
what languid. Pig iron, which is in steady request generally, 
remains very firm in quotation ; the same can be told of most sorts 
of malleable iron. In the finished iron and steel department the 
former lively employment is well maintained, and the majority of 
the mills and shops are well booked forward with their orders, 
An exceptionally active trade is done in all sorts of railway require- 
ments, a steel rails are very animated and fetch good 
prices, e hardware and tool manufacturers are pretty regularly, 
be. by no means briskly occupied, and the wire trade stil] 
remains without any material improvement. 

Total output of coal during the first five months of present year 
was for the Saar district, 2,549,450 t., against 2,396,760 t. for the 
corresponding period last year; for Silesia, 5,519,370 t., against 
5,536,050 t.; for the Ruhr district, 16,328,110 t., against 
14,936,830 t.; and for the three districts together, 24,936,930 t., 
against 22,869,640 t. for the same period last year. This shows 
output of coal in the Saar district to have increased 6°4 per cent., 
while in Silesia production was 0°3 per cent. less than for the same 
period last year ; in the Ruhr district output in coal shows an in- 
crease of 93 per cent, 

The following figures show how output of basic in Spain has in- 
creased since 1889 :— 


Tons. Tons. 
1889 - 49,124 1893 71,200 
1890 75,255 1894 70,000 
1891 69,972 .. eo. 1895 65,000 
1892 56,490 1896 104,577 


Existing iron works are: Altos Kormos, in Bilbao, with two 
Bessemer converters for nine to ten tons pig iron each ; one Siemens- 
Martin furnace for eleven tons; fourteen puddling furnaces, 
Viscaya Co., also near Bilbao, with three Robert converters for 
five tons, four Siemens-Martin furnaces for twelve tons, four 
uddling furnaces, and a total annual production of 25,000 tons 
er ,000 tons forge pig. Duro and Co., in Asturias, with three 
Siemens-Martin furnaces and twenty puddling furnaces, producing 
annually 7000 tons basic and 22,000 tons forge pig. Thiéres, with 
one Siemens-Martin furnace, and an annual output of 7000 tons 
basic. 

Italian production in steel is stated to have been during the 
period from 1881 to 1895, as under :— 


Tons. 


1881 8,680 10} 4s ss 
BONE on. voncs ~ ARNO a0. ae) IE sic a0 ce 
soe. Ss. es ce Pigx, jn See ce 75,925 
1884 1. © 4,645 ww 1892 56,548 
1885 6,370 1898 71,380 
1886 28,760 .. 1804 54,614 
1887 73,262 1895 55,000 
1888 117,785 








AMERICAN NOTES. 
(From our own Oorrespondent.) 


New York, June 9th. 


THE American iron trade is no better than a month ago. Con- 
sumers, who are half inclined to make contracts to cover require- 
ments for the summer and autumn, are restrained by some rather 
contradictory considerations. The situation is not clear to them. 
They admit that prices for allmill and furnace products are probably 
at their lowest, that the completion of the Tariff Bill will be 
followed with more liberal buying, and that any improvement in 
demand probably means a withdrawal of the extremely un- 
remunerative prices of the past few months. Restriction is followed 
in a sort of way. Within a week nine furnaces have been blown 
out. Managers of others are half inclined to follow. Pig iron 
about pays its cost. The railroads control the situation. Prices 
will go no lower unless they say so. Alabama iron is now 6 dols. 
Bessemer, near Pit‘sburgh, is about 10 dols, Billets near 13 dols, 
Steel rails 19 dols. Merchant bars and plates 20:dols. and less, 
At such prices what can American ironmakers do but write letters 
to the United States Senators and beg them to stop talking? 
There is a feeling of indignation that is growing, which will ere 
long break out into public capers against the prolonged debate 
on tariff duties. The people voted for a McKinley tariff, and they 
intend to have it. The Senate is beyond popular reach and can 
dally, but the House dances when the people play. Industrial 
depression is less acute. The volume of business is increasing. 
Prices are steady in nearly all lines, Work isimproving in machine 
shops and factories. But there is a great deal to be done before 
there can be a return to normal conditions, Everything points to 
a hardening of prices, The requir ts are usually 
heavy. Should the Tariff Bill become a law by July Ist it is 
probable that there will be a great deal of buying done in July, on 
the basis of current quotations, many options having been already 
secured. Reports from agricultural sections are favourable. Prices 
for farm products have reached a remunerative point. The cotton 
States are becoming better customers of Northern products, Mining 
interests are thriving, and the demand for special machinery is 
better than for many years, 











Tuer Great Eastern Railway Company has strengthened 
its service between England and the Continent by placing a new 
steamer on the Hook of Holland route. The Dresden is the fifth 
special vessel which the Great Eastern Company have had con- 
structed by Earle’s vraag Toes 8 and Engineering Company for 
this quick daily service, The Dresden is a twin-screw steamer 
of 1805 tons gross, and 5200 indicated horse-power, with a 
draught of 15ft. She is built of steel, and is rigged as a fore-and- 
aft schooner with two masts, The vessel is divided into eight 
water-tight compartments. At the contractors’ trial the vesse! 
attained a speed of 19? knots, and on Saturday she ran eight miles 
in 25 minutes, equal to a speed of 19 °2 knots, 
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THE PATENT JOURNAL. 
Condensed trom "The Ntustrated Ofteiat Journal of 


Application for L Letters Patent. 


*,* When Sprentioms d have bee been communicated" the 
“name and address of the communicating party are 
printed in italics. 


1st June, 1897. 
13,471. MANHOLE VENTILATOR, H, and R. H. Lanceley, 


hester. 

18,472. Fase Bow for Canat Boats, J. G. Foster, 
‘London. 

18,473. Cricket Lea-cnarp, C. Varley and T. Hum- 
phrey, Hull. 

13,474. Trees, J. Adams, J. and A. Sherwin, and A. 
Cotton, Hanley, Staffs. 

13,475. Propucine Inpico Resist, J. Grossmann, Man- 
chester. 

13,476. Cuatns for Cycizs, G. Scattergood, Stapleford, 
Nottingham. 

13,477. Writina, G. Rydill, Dewsbury. 

13,478. CrvematoorapH, W. Farquharson, Glasgow. 

13,479. Ain VaLves, P. Fyfe and W. Dewar, Giaxew. 

18,480. Sreeve Links, W. H. Hall, Birmingham. 

18,481, Coke Oven Macuinery, W. H. Chambers, 
Sheifield. 

13,482. ApsusTaBLE Razor Guarp, W. H. 
Barnsley. 

13,483. Loom Pickers, Y. J. Fielden, Manchester. 

18,484. BuLkHeEap, D. Hunter, G ‘ow. 


Fry, 


18,485. Cyc_e Lamps, R. Stephens, Glasgow. 

13,486. JACQUARD MACHINES, D. and H. Downie, 
Glasgow. 

18,487. Cornice Potk Brackets, R. H. Bishop, 


wae on. 

3,488. CIGARETTE-MAKING Macuines, W. D. and H. 0. 
Vill, Ltd.—({ The Bonsack Machine Company, United 
States. 

13,489. ARRANGING Cicaretres, W. D. and H. 0. 
Wills, Ltd.—(The Bonsack Machine Company, United 
States.) 

13,490. Manuracture of Cigarettes, W. D. and H. O. 
Wills, Ltd.—(7he Bonsack Mac hine Company, United 
States. ) 

18,491. Pencits, J. Y. Johnson.—(The Eagle 
Company, United States.) 

13,492. Muzzies for Dos, A. Dresel and E. H. Scott, 


Pencil 


maon. 
13,493. Water Waste Preventers, F. B. Thorpe, 
ndon. 
13,494. Mup-cuarps for VeLocipeprs, F. H., E. A., 
and C. W. Bluemel, London. 
13,495. Macutne-couns, J. de 8. C. de Andrade, London. 
18,496. ACETYLENE Gas GENERATORS, F. A. Mitchell, 
London. 
18,497. SasH Fasteners, W. 8. Gibson, London. 
13,498. Typewrirers for the Buiinp, K. G. Codrington, 
London. 
13,499. SasH Fastener, T. Rowland, London. 
13,500. Hanpves of Bicycues, F. H. Griffiths, London. 


13,501. VeTrertnary Instrument, C. H. Huish, 
London. 

13,502. THREADING or Tappine Nuts, F. A. Meischner, 
London. 


13,508. Spanner, P. G. Heulle, London. 

13,504. Fire Bripor for Furnaces, J. Reagan and F. 
H. Fleer, London 

13,505. Srays for Corset Waists, G. Huhn and H. 
Déppe, Barmen. 

13,506. Mixinc Sanp Cement, H. Alexander, London. 

13,507. FasteNeER for Purses, A. Newmarch, London. 

13,508. SasH Fasteners, A. J. Pardy, London. 

13,509. Drivive Gear for VeLocirepes, T. J. Ryland, 
London. 

18,510. ResILient 


Pyeumatic Cusnions, B. Green, 


London. 
13,511. Huss for CycLe and other WHeE.s, J. R. Arkle, 






London, 

18,512. GLove Fasteners, H. H. Lake.—(W. B. Page, 
United Stat 

13,518. Sewinc Macuines, H. H. Lake.—(Campbell 


Machine Company, United States.) 

18,514. Moror Cycues, M. E. Hertel, London. 

18,515. Drittina Braces, H. H. Lake. — (F. 
Reynolds, 8. H. Manning, and H. C. Parker, United 
States.) 

18,516. Water Meters, A. E. Dobbs, London. 


18,517. Gas Enornes, G. Westinghouse, and E. Ruud, 
London. 

13,518. Packina for Piston-rops, T. D. Brady, 
sondon, 


13,519. Oprarntne Barium Oxrpg, W. Field, London. 

13,520. ELecrric Switcnes, Siemens Bros. and Co., 
Ltd., and A. E. Le Rossignol, London. 

18,521. Fires, H. Nass, London. 

13,522. Furnaces for Steam Boivers, J. W. Johns, 
London. 

18,528. Stantinc Raxostat for ELecrric Morors, H. 
H. Cutler, London. 

18,524. Startinc Rueostat for ELectric Motors, G. 
A. Mower.—(H. H. Cutler,* United States.) 

13,525. Point Protector, F. E. 8. Stephens, London. 

18,526. VenicLe UnpeRFRAMES, H. H. Lake.—(W. A. 
McGuire, United States.) 

13,527. Courtine Devices, H. K. Austin, London. 

18,528. Bex Hives, G. Castleden, London. 

18,529. Scarrs, F. Theak, London. 

13,530. Propucina CoLoureD Fires, |W. Hucks, 
London. 

13,581. CLeanine Fisu, M. Ekenberg, London. 

18,582. Winpines for ARMATURES, . Fynn, 

13,588. Driving Gear for Ve Locipepes, S. Frank, 
London. 

18,584. Puriryina Gutta-peRrcua, E. F. von Wilmow- 
sky, London. 

13,535. Sappies, W. J. Bolam, London. 

18,536. Beer Enoines, W. P. Thompson.—(£. Wiit- 
shire, South Australia.) 

18,537. Pran Sirrers, W. P. Thompson.—(G@. Luther, 
Germany ) 

13,588. Locatinc SunKEN VessEzs, W. P. Thompson.— 


(A. J. Carson, United States.) 
13,539. Lusricator, R. Neider and R. Colberg, 
London. 


13,540. Cyctz Framinas, W. A. Lloyd, Birmingham. 

13,541. Perrumina WatTeEr-cLosets, J. A. Lippincott, 
Liverpool. 

13,542. Games, J. G. Grimsley, London. 

18,543. Reautatine the Detivery of Pumps, W. A. 
Richards, Liverpool. 

13,544. Heatinc and Foroina Furnaces, W. W. 
Barnes, Liverpool. 

13,545. BLowine Devices, A. Hoenig, Liverpool. 

13,546. FLexiBLe Suarts, A. Striemer, Liverpool. 

13,547. Coin-rREED Apparatus, H. H. Lake.—(L. P. V. 
Madsen, Denmark.) 

13,548. Hoistrinc Apparatus, H. H. Lake.—(J. Camp- 
bell, United States.) 

13,549. Raipway Carriace Coup.inas, F. Ozlberger, 


mdon. 

13,550. Extracting CHLORINE from Satts, A. Royers, 
London. 

13,551. AmmMoniuM BicHLoRATE, W. Majert, London. 

13, 552. Explosive Compounp, W. Majert, London. 

13,553. Box-makine Macuines, T. Bishop, London. 


2nd June, 1897. 


18,554. Sprrat Grii-Boxes, C. Drennan and T. F 
Mackie, Belfast. 

18,555. Hrvas, C. 8. and W. Gowlland, London. 

18, 356. Sicut-Fzep LusRicaTors, W. Brierley, Roch- 


le. 
13,557. Caurmney Top, A. H. Jordan, Bristol. 
= 558. Piva Tap, H. Smith, Bristol. 
559. Trres for CARRIAGE WueeEts, J. Robertson, 
Glasgow. 


18,561. Brake and Mup-Guarp, H. G. Norrington, 
Leami ngton Spa. 

18,562. ADveRTIsING Mepium, H. “eg d, Bradford. 

13,563. Dryina Wer Spun Yarns, W. . Lawlor, H. 
Todd, and W. J. Rankin, Ballymena, Ireland. 

Ly 564. ELECTRIC Morors, 8. G. rown, Chelmsford. 

565. CompBineD TELESCOPE and TABLE, G. Taggart, 

"alasgow. 

13,566. Sapp.es, F, Pendle, Birmingham. 

13,567. OPERATING S1pE-Licuts of 
Glasgow. 

13,568. Restorina the SHape of Boors, T. Austin, 


ABINS, E. Sharer, 


Derby. 
18,569. Brake Apparatus for Cycies, P. Mercier, 
Lond 


13,570. Consrructina Woop Bepsreaps, F. Barker, 


‘ax. 

13,571. Set¥-actine Lock, W. Kaye and J. Moorhouse, 
Huddersfield. 

18,572. Dryine Ma ct, P. Duff, cemnere 

13,573. SupPLyING DISINFECTANTS to Roaps, W. H. 
Hivey, Liverpool. 

18,574. Topacco Pipgs, R. C. Williams, London 

13,575. Grinpina Ewps of Fiat Bars, J. Dronsfield, 
Manchester. 

13,576. InrLators, 8. White, London. 

13,577. CycLE- DRIVING Mecuanism, W. Cochrane, 
Landon. 

18,578 TRANSPORT of Fisu, F. G. Richmond, Braunton, 
N. Devon. 

13,579. Boots, N. E. Thompson, Glasgow. 

13,580. Wanner W. Greenwood, Manchester. 

13,581. Arc Lamps, J. Edmondson, ‘Balifax. 

13,582. Reautatina Reeps of INnsTRUMENTsS, J. W. 
Dawson, Halifax. 

13,583, JuBiLee Joy, A. Barber, Hay, Breconshire. 
3,584. HARDENING SPRING Toots, W. A. Matthews, 
yy 

585. Cycie Stanps, G, Bradnack, Birmingham. 

18 586. Muzzies, W. Jones, Birmingham. 

13,587. Ain Pumps for Bicycies, A. Proschinsky, 

resden. 

13,588. Dust-proor Key, T. W. Girling, Brighton. 

13,589. SHow Stanps, T. Griffiths, London. 

13,590. Tunes, J. and J. Shaw, and Shaw Bros., of 
Coventry, Ltd., Birmingham. 

18,591. Empossep Paper, J. Holden and 8. Woods, 
London. 

13,592. Recutatisc Pressure, H. Barnes and B. 
Whittaker, London. 

13,598. Suspenpers, A. H. Moss and G. Wood, 
London. 

13,594. PREPAYMENT ELecTricaL Meters, C. O. Bas- 
tian, London. 

13,595. CvcLe Hanpigs, W. Mays and J. Lowman, 
London 


13,596. CELLULAR Marrresses, F. W. Golby.—(0. 
Steiner, n'y 
13,597. Loom, F Golby.—(A. seta. ae y-) 


- 598. PLaTe Warmer, R. W. Boyd, 
599. SELF-ACTING Mug, WwW. Sechcheatler and W. 

eo London. 

13,600. TIRES, T. Bateman, London. 

13,601. TooL-GRINDING MACHINES, W. Kirkland and 
R. W. Mathers, London. 

18,602. Booxsrnp1na, G. I. Hurst, London. 

13, = Finper SuHape for CAMERAS, E. G. Platt, 

ndon. 

13,604. Watcu Casr3, G. Staat, London. 

18,605. BicycLes, B. C. Le Moussu and C. Junge, 
London. 

13,606. Comprnep Lamp and Crock, W. J. L. Smith, 
London. 

13,607. Sunrace ConDENSER and FrED-WATER HEATER, 
V. Barreto, London. 

13,608. Suutrte Net for Looms, L. 
London. 

13,609. Stop Morton for Looms, L. Crompton, Man- 
chester. 

13,610. Moron Car, H. H. Lake.—(La Société Miazi, 
Giusti, and Co., Italy.) 

13,611. Gunpowper, G. de Wolf, London. 

13,612. Locks, W. H. Ball, London. 

13,613. Cycte Stans, H. A. Davies, London. 

18,614. Castors, R. J. D. Pargeter, London 

13,615. Guripine Bicyc.gs, J. C. Martin, London. 

13,616. PUNCTURE-RESISTING Banp for Tires, A. Pass, 
London. 

13,617. Anc Lamps, J. Brockie, London. 

13,618. UmBRELLas, F. and A. Schaefer, London. 

13,619. Syrince, M. N. Wertz, London. 

18,620. Cueckinc Receipts of Casa, F. 8. D. Scott, 
London. 

13,621. Detiverrse Coat into Trucks, C. Burnett, 


Buschmann, 


ndon. 

13,622. CLosinc Doits’ Eyes, P. Jensen.—(X. Ring, 
Austria.) 

13,623. SuLtpHuR Barus, E. G. Ballard and D. Herman, 
Liverpool. 

13,624. Cartripces, F. Render, Manchester. 

18,625. BRAZELESS. Jost, H. 8. Rainforth, Bir- 
mingham. 

13,626. Feeprinc PerroraTep Music SuHeets, R. W. 
Pain, London. 

13,627. TestiInc Pneumatic Tires, H. V. Weyde, 
London. 

13,628. Grinpinc and PuLVERIsING Macuines, E. 
Dalchow, London. 

13,629. Morive - powER Macuines, F. Parkinson, 
London. 
13,630. SoLE-RounDING Macurnes, H. H. Lake.—(Flagg 
Manujac turing Company, United States.) 

13,681. Cane Fapric, A. Boult. — \Gotty- Flosse, 
France.) 

13,632. Apparatus for CLEANING CARPETS, W. Nossian, 
London. 

13,6338. Prope.tiers, F. W. Lanchester, London. 

13,634. VeHicLes, H. Gardner, London. 
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13,635. DouBLE- FLooRED Kins, R. B. Bonthrone, 

gin, N.B. 

13,636. AuromaTic Break for BLIND-ROLLERS, W. M. 

Simons, Nottingham. 

13,637. Curr Hoipers, J. Turner, Rochdale, Lancs. 

13,638. Ferruue, J. Lee, Penarth, Glamorganshire. 

13,639. Cycte Brake, W. W. Lewis, Erdington, 

Warwickshire. 

13,640 Kivetoscore Picrursgs, J. E. Brindley, H. I. and 

J. H. Gee, Hanley, Staffs. 

13,641. STRERING-WHEEL of Sarety Bicycugs, J. Gray, 
Birmingham. 

13, a4 Size for Destroyinc Vermin, W. H. Walton, 


13, = PERCOLATOR for ACETYLENE Gas, W. H. Walton, 


13,644. Apparatus for SHapine CycLe Huss, P. Robin- 
son, Birmingham. 

13,645. SoctaBLe Bicycies, J. Hewit and C. Mather, 
Manchester. 

— VEHICLE Rims and Tires, J. Partington, Brad- 
ord. 

13,647. SecrionaL Warpinc Macuings, J. H. Stott, 
Manchester. 

13,648. Automatic GaTE FasTENER, G. L. Townley, 


Ru gby. 

13,649. Sprinninc Frame, H. von Talberg.—( Wenzel 
Russ, Russia. 

13,650. Pitz Wires, J. C. Cockcroft and G. T. Hellewell, 
Huddersfield. 

13,651. Stocks and D1xs, D. Robertson, and F. Spray, 
Barrow-in-Furness. 

13,652. MovaBLE Partitions, E. R. Walker, and G. 


orner, Manchester. 
13,653. Cyctes, W. Andrews, Handsworth, near 
‘irmingham. 

13,654. WEARING APPAREL, W. M. Jones, London. 

Le 655. Cyrcie Sappigs, E. Lycett, London. 

8,656. VeLocipepe SappiEs, F. Mousley, North 
1 Simaingh ham. 
13,657. VENTILATING Fou. Arr, C. Elliss, Sheffield. 

ingham. 


13,658. Cyote Frames, T. Taylor, Birm: 
18,65 9. Loom SHuTTLE Boxss, J, T. Battersby, Rad- 





13,560. Roor Guazino, J, T. Abell, Derby. 





cliffe, Lancs, 


13,660. Recutatinc Warps in Looms, R. Wilby, 
*Muddersfeld. 
13, ml Iron or Steet Fencine, J. Walters, Newport, 


13,662. Loom Suutrte Guarps, G. Bateman and H. 
Smith, Manchester. 
18,663. Prawororres and REED Orcas, E. J. Spence, 


Manchester. 
13,664. PorTaBLe J. J. Ridge, Enfield, 
13,665. Dasvatiacrseet of Suaxe, W. Young and J. Fyfe, 


Middlesex 
gow. 

13,666. Corris Hanpizs, W. H. Phillips and W. J. 
Cross, Birmingham. 

13,667. AcETYLENE Gas Piant, D. Whaley, J. Hacking, 
and The Ideal Gas Company, Ltd., Halfax. 

18,668. Startinc Enoines, bi Edmonson and J. W. 
Dawson, ax. 

ee. _ SPOT for Srergoryrinc, J Michaud, 


Sranp, 


13,670. ; Power Hammers, W. D. Player, 


irmingham. 
18,671. AceTyLENE Gas Generator, F. H. Smith, 


ow. 
18,672. AnneaLinc Sueet Merat, W. E. Harris, 


Glasgow. 

13,673. Pranororte Sounp Sorreninc Pec, J. J. H. 
Caley y, Lincoln 

13,674. Wispow Frame and SasH Batances, J. E. 
Mellor, New York, U.S.A. 

13,675. Case for Wixpows, J. A. Langston, London. 

13,676. TRICYCLE-STEERING MecHanisM, R. M. Smith, 


on. 
138,677. TaRPAULINS for Suips’ Hatcues, J. McIntosh, 


gow. 

13,678. Fotprnec Cuairs, H. Grant-Dalton, London. 

13,679. OPERATING BELLs on Raritways, J. T. Haskins, 
London. 

13,680. Sasu Fastener, D. Rees, London. 

13,681. Construction of Sasu Fasteners, J. P. James, 
London. 

13,682. ReversiBLe Szats, G. Willie, London. 

18,683. Removine IncrusTaTion from Bor.ers, 
Slaiding, London. 

13,684. Forcinc Sprina Hoops, J. Beddell and E. 
Carlisle, Sheffield. 

13,685, Switcn Devices, G. A. Owen and G. A. Bates, 


R. 


ndon. 
—_—, Toxpacco Pipes, 8. Keeton and J. W. Danby, 
mdon. 
13, oe Non - REFILLABLE Borries, J. 8. Clinton, 


13,788. ae Bar Kyittinc Frames, A. Yates, J. 
M. Hubbard, , H. Weston, sen., H. Weston, jun., 22 
Weston, eb: W. Weston, London. 

13,689. BaTrerizs, E. A. Jahncke, London, 

13,690. Lamps, C. E. Hearson, London. 

13, 691. SKIRTS, C. Gibbs, London. 

18, "692. CusHIoN, G. Steinbach, London. 

18,693. Coxnectine INFLATORS to Pneumatic TIREs, 
G. F. La Cloche, London. 

13,694. CanDLe-sTicks, F. Larking, London. 

18, "695. SasH FasTever, E. H. Bennett, London. 

13, 696. Sasu Fasteners, A. G. Bryant, London. 

18,697. ae ip Swallow and J. T. Jack- 
son, 

13,698. Trres, F. H. Addis, London. 

13,699. WARPING MAcuings, A. Seeley and G. Kershaw, 
Manchester. 

13,700. ‘‘ V-rEEDs,” A. Seeley and G. Kershaw, Man- 
chester. 


13,701. Sarg, R. E. Wickes, London. ~* 

13,702. Generators of ELECTRICITY, 
London. 

13,703. Screens, C. E. Challis, London. 

18,704. SasH FASTENERS, W. A. Hirons, London. 

12, —. Sowine Seeps and Grary, T. 8. O'Grady, 

ndon, 

13,706. Winpow Fastener, H. Norval, London. 

13,707. SasH Fastener, Y. G. E. Courcier, London. 

13,708. Revotvinc SummeR Housez, T. G. Whitmore, 
London. 

13,709. ARoMATIC ALDEHYDE Propuction, H. E. New- 
ton.—(The Farbenfabriken vormals Friedrich Bayer 
and Co., Germany.) 

13,710. STopPERING Borties, &c., J. Farrington, 


London. 
13,711. 
London. 
13,712. Dyemnc Rissons, R. Haddan.—(F. Desurmont, 


H. B. Ford, 


Tracinc Parts of Garments, J. L. Delory, 


France.) 
13,713. Straw Propuce Presses, J. Martland, Liver- 


pool. 

18,714. Tings for Wares of Bicycies, J. Harrison, 
Manchester. 

18,715. Preumatic Trres for Crcies, G. Y. Cooper, 


gham. 

13,716. CLampinc STEERING Mecuanism, G. Y. Cooper, 
Birmingham. 

13,717. Swrrcues for StartTinG Resistance, J. W. Gibbs, 


Liv 1. 

13,718. ATracHmMENTs for Hats, P. L. Deighton, 
London. 

13,719. aces Burners, C. 8. Taggart, 

19,720, 5 Macuines, W. Paulitsche, 

mn 

18,721. a 8S. Straker, E. B. Caird, and T. J. 
Rayner, London. 

18,722. Nurritious Propvucts, &c., J. Goodfellow, 


mdon. 
13,723. Copymye Booxs, A. Kahn and C. G. Holzwarth, 
mdon. 
13,724. MANUFACTURE of ExpxosivEs, E. A. G. Street, 
London. 
18,725. Lerrer Paper and Envexops, N. U. D'Arcy, 
ndon. 
13,726. Device for OBLITERATING Marks, A. Privett, 
mdon. 
13,727. TuputaR Carbon Fixament, V. Scholz, 
London. 
13,728. Cranes, P. C. Henriksen, London. 
13,729. Skates, E. Graddon, London. 
18,730. Trres, O. March, London. 
18,731. WatTeR-cLosets, G. B. Howell, London. 
13,782. INCANDESCENT Exectric Lamps, H. 8. Maxim, 
London. 
13,738. TeLecraPHy, R. H. Weiny, London. 
13,734. Enorve, W. R. Lake.—(La Société Miazi Giusti 
and Co., Italy.) 
13,735. PRIMARY Batreniszs, W. Rowbotham, Twicken- 
ham, Middlesex. 
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18,736. TrrEs, J. Scott, Long. 

18,737. Boor Eveitet, F. W. and R. G. Greenacre, 
London. 

13,738. Cycixs, J. Buchanan, Aberdeen. 

13,739. TREATMENT of Ores, J. P. van der Ploeg, 


London. 
13,740. Tires for Bicyciss, G. R. Davies, Leamington- 


pa. 
13,741. Cycres, R. Harrington and F. 8S. Turner, 
Wolverhampton. 
13,742. BRaKEWoRK, H. J. Carrington, Handsworth, 
near Birmingham. 
13,743. Fryrnc Macurng, F. W. Bennett, London. 
13,744. Gaver, A. J. Millsand J. W. Allcock, Wrexham. 
18,745. Curtine Tupgs, W. C. J. Copeman and E. 8. 
Dixon, London. 
13,746. Fastenina, A. E. Broad 
13, 747. Tires, W. G. Hall, 
13,748. Sream Traps, W. H. and R. Thompson, 


London. 

13,749. WELDING Enps of Steet Srrips, A. R. Bunting, 
Sheffield. 

13,750. ROAD-SCARIFYING MacHInERY, H. H. Hosack, 


verpool. 
18, wth agape Tyrs, H. Soar and J. W. Cooper, 
18,752. Buckuz, 8. H. Pearson, Birmingham. 


18, 758. Nout, G. M. Elkington, Birming’ 
18,754. CHARGING OPEN-HEARTH FURNACES, H. Tomkins, 








Stockton-on-Tees, 





13,755. CoLLAPSIBLE TROUSER Bracer, F. W. Setter, 
Barnstaj 


ple. 
13,756. io, w. J. 8. ey cong Birmingham, 
13, 757. Cycies, E. A. Ross, G ~ i 
13,758. Mowine Macuinzs, G. Farris, Salisbury. 
13,759. Crivomerers, A. E. Wynn, bourne. 
13,760. — for InrLatine Trres, H. G. Hill, Man- 


cheste! 
13,761. Toys, L. A. Robotham, Birmingham. 
13,762. DrRawina Orr MEASURED QuantiTIzs, G, M. 


iT cf Dublin. 
oo ‘oots, W. G. Barratt and J. King, Stoke-on- 
mn! 
13,764. SPEAKING Pipes of Orcans, C. F. Brindley, 
mdon. 
13,765. WasHING Furwaces, A. E. Newton, Birming- 


18,766. Seats, H. G. Galloway, G) 
13, — Gas Taps, F. Small and Y  Clastin, Liver- 


poo! 

— Curvese InDIA-RUBBER SHoes, P. M. Matthew, 
Ww. 

13,769. APPLIANCES for Reapinc Lenses, N. Davidson, 
ndon. 

bag ond Crvematocrapas, L. E. Hartley, Birming- 


13,771. Cycxzs, P. Winn, ore ps 

13,772. Cioserts, J. Duckett an Son, Ltd., and J. 
Duckett, London. 

— Sarety Bir for Horses, A. L. Bethe, Birming- 


m. 
18,774. Grates for Steam Borers, A. Davy and J. 


dey, =e m. 
13,775. A New Driviinc Macuryg, B. Pax, Birming- 


18,776. Gancway TROLLEY, E. A. Loesch, London. 

13, 777. Or Enoryzs, W. F. Taylor, Croydon. 

18, 778. Removine Grease, W. Sagar, sen., A. P. Sagar, 
and W. Sagar, jun., Keighley. 

Se Pocket Pic KinG, G. H. Halley, 
mdo: 

18,780. Rotuine Tea Lear, R. F. Myddelton, Twicken- 

ham, Middlese: 


. x. 
ag das Cyciometers, W. H. Kember and A. da Silva, 


on. 

13,782. Bonnet Cases, F. W. Whiteman and W. W. 
Fenn, ndon. 

18,783. — Guarps for Venicies, C. E. Stephenson, 


13,784. Orens Hanpes, C. E. Stephenson and C. H. 
Wood. m, London. 

18,785. Music Howpers, 8. Barder, London. 

= aaa Caps, R. Grout and aT. Parker, 


19,787. Sareheseee Damacep CicaRretres, B. Baron, 


mdon. 

13,788. VenTiLaTor, J. Crowther and G. Lamb, New- 
castle-on-Tyne. 

13,789. WaTeR Cycies, E. Maitland and A. Gold- 
scheider, London. 

13,790. Wiepow SasH Fasteners, E. J. Morgan, 
London. 


18,791. 
on. 
13,792. Sprinc WHEELS for VeLocipepes, E. J. Dahl- 
mdon. 
oe Hoprers, H. Schoenwuelder, 


13,794. ‘Groves H. M. Ashley, London. 
13, “pe — for ADVERTISING Purposes, C. W. Cowan, 


13, 796. wime, E. Weiskirchen, London. 

13,797. Macuines for Removine Bristies, G. De 
Keukelaere, London. 

18,798. Gas Generators, 8. 8. Bromhead.—(J. Feyré, 
Frane nee.) 

13,799. Locks, J. Douglass, London. 

18,800. Bicycrzs, J. Caruso, London. 

13, 301. Pircuers, E. Lindsay, London. 

13,802. PEncin SHARPENERS, R. McC. 
London. 

13,803. ——— Stone Mareve Granite, C. Hergen- 


Lon 
13,804. ‘County: H. C. Bunke, ——— a 
18, 805. ANATOMICAL INSPECTION, . Ekstromer, 


London. 
— Harness, H. P. Moore and C. C. Leathers, . 


Dreivine Gear for Bicycies, D. Clark, 


Wakefield, 


ndon. 

18,807. TsanspaRENT Soap Buiocks, I. and M. Kohn, 
London. 

13,808. Cranks, T. W. Mark, Liverpool. 

18. tow Hotpinc Swine Mirror, H. E. Clayton, 

mdon. 

13,810. Drivine Gear for Cycizs, R. de Palacios, 
Liverpool. 

18,811. Maxine ARTIFICIAL Manure, I. Kovics, Liver- 


poo! 
13,812. Stoves, J. F. Nicholls, London. 
13,818. DisPLAYING ADVERTISEMENTS, F. MacVicars, 


London. 
13,814. Apparatus for Dryine CLorues, M. Hoffmann, 

mdon. 
13,815. Brazinc Meratuic Jormts, P. L. Renouf, 


mdon. 
18,816. Printinc Macuineg, T. R. Johnston, London. 
13,817. SuppLyrina Quantities of Distnrectant, T. E. 
Farrands, London. 
18,818. Seats, O. G. H. E. Kehrhahn.—(H. B. Bwbank, 
sen., and H. B. Ewbank, jun., United States.) 
13,819. Pepats, H. de M. Wellborne and A. M. Clark, 
London. 
13,820. ANTIFRICTION Brearinos, G. O. Gridley, London, 
18, S21. Ar Apparatus for Dryinc Woop, G. F. Lebioda, 
13 s22, Basra Powper, 8. Fulop and J. Leckovie' 
mdon. 
13,823. Frre-gscaPe, J. J. Markel, London. 
13,824. Toot for Use on RAILWAYS, J. Q. Myers, 


London. 
13,825. Actip Gas, H. Steinem and K. 8. Murray, 
London. 


5th June, 1897; 
18, ee Sees OpricaL Errects, J. H. Corthésy, 
13, Sg gag Motion Power, B. P. Olsson, 
13,828. GoverNinc Apparatus, J. Matley, Ashton- 
under-L; yne. 

13,829. Batus, A. G. Cloake, London. 

13,830. Brick, R. Dale, London. 

13,831. Hancine Wixepow Curtains, J. H. Brindle, 


Manchester. 
18,882. Construction of Tires, B. A. E. Hart, Bir- 
mingham. 


13, yo CanDLe Sockets, T. Gellatly, Dundee. 
13,884. Brakes, J. Miles, Manchester. 

13,835. Surrace WATER DRAINER, T. " Melvin, Glasgow. 
13,836. Cycuss, J. C. 8. Hi r, Newcastle-on-Tyne. 
13, 887. Nors and td J. Harford, Bristol. 

18, “ead ELECTRICAL SwITcHEs, G. Page, Newcastle-on- 


18, $9. ‘Lock: -nuts, A. K. Leitch, London. 

13, 840. Topacco Prrgs, A. Duke, London. 

18,841. ENVELOPE FasTENnER, R. J. P. Spence and R. 
Storrar, Fife, Scotland. 

13,842. Loox for Doors, G. Bryant, London. 

13,843. ALTERING SHaPsE of Tuses, The New Brotherton 
Tube Company, Ld., and J. Waldron and 8. G. Hop- 
croft, Wolverhampton. 

13,844. Hearine IenITION a J. Aird and J. Taylor 
and Sons, Ld., Nottingham. 

18,845. TIRES for Bicyc es, 8. Bunting, Birmingham. 

13,846. Forks for VeLocipEpEs, A. Elsmore, Birming- 


ham. 

a Tivrep Gass Giosgs, J. Warry and G. N. and 
B. A. Arculus, B: ham. 

18,848, Carpine Enorves, A. Haigh and A. Borios, 
alifax. 

18,849. FIxine HorsesHogs, H. Pickles, Bradford. 

18, a Towina WHEELED Macuines, E. Price, Ports- 





outh. 
13,851. Ruuinc Macuines, W. and F, W. Vickery, 
London, 
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18,852. Cuntivators, J. Draydon, sen., J. Draydon, 
jun., and G. Draydon, St. Tudy, Cornwall. 

18,853. Skma Couters, J. Draydon, sen., J. Draydon, 
jun., and G. Draydon, St. Tudy, Cornwall. 

18,854. Borrte Lasers, W. H. Williams and T. H. 
Hayes, Manchester. 

18,855. Locxine Device for SappiEs, T. Stoddait, 


Glasgow. 

13,856. DispLayinc Bonnets, L. Whittaker, Man- 
chester. 

13,857. SappiEs, F. Taylor, Coventry. 

13,858. MecHanicat Lusricators, C. H. Berry, Man- 
chester. 

18,859. IspicaTING HEATED Bearrnas, C. H. Berry, 

anchester. 
=. Cait Movutps, T. G. Rhodes and R. Gaunt, 


ndon. 
13,861. FiusHine Cisterns, T. G. Rhodes and R. Gaunt, 


mdon. 
18,862. Boxes, J. G. Hitchfield, London. 
eee Frsrovs Pup, G. Rennie, Edin- 
urgh. 
138,864. Trres for WHeets, C. Challiner, Manchester. 
18,865. SHEAF-BINDING Harvesters, A. McGregor, 
Manchester. 
18,866. Propuctinc ANmMATED Pxorocrapss, J. F. 
Simpson, London. 
13 867. Saurrie-cuarps of Looms, Whitehead and 
Lever, Ld., and A. Leaver, London. 
18,868. Evaporatine Moisture, T. Melvin, Glasgow. 
18 869. Wire TRAVELLER, P. Sankaranarayana, Madras, 


India. 
18,870. Kwives for Curtine Pitep Fasrics, J. Platt, 
Manchester. 
—_— AUTO-SNARL PREVENTER, T. A. Truslove, Old- 
am. 


18,872. Cycigs, J. D. Harrison, Liverpool. 
18,873. Morticr,WHEExs, H. Cameron and J. McLaren, 
Dundee. 
ey ee ye Press Rams, H. Cameron and J. 
. iw. 


, Glaso 
13,875. HorsgsHor, H. Dyer, Croydon. 
13,876. Drums, A. J. Boult.—(C. G. Fischer, Germany.) 
18,877. Cycie Tires, W. A. Thornton, Leeds. 
13.878. ScPproRTING GaRMENTs, P. H. Truscott, 


London. 
13,879. Froat Vatves for Cisterns, W. H. Witham, 


mdon. 
13,880. Rartway SIGNALLING Apparatus, W. Saunders, 
London. 
18,881. Pneumatic Trres, F. G. Willcox, London. 
18,882. TurNiINe the Leaves of Music, J. Browning, 
London. 
18,883, Hanp Cameras, J. Noble, London. 
13,884. Stanp for Hoitpine Ecos, J. H. W. Bourne, 


mdon. 

13,885. Borriss, C. Bishop, London. 

13,886. CanDLEsTiIcks, The Patent Safety Candle Grip 
Company, Ltd., and R. H. oe London. 

13,887. Opentne Meta Boxes, W. D. and H. O. Wills, 
Ltd., and H. von R. Cunliffe-Owen, London. 

13,888. LuNG - TESTING Apparatus, I, A. Grant, 
London. 

18,889. Horsr-sHor, M. Groves, London. 

13,890. SecurniNe TrrEs to WHEELS, H. G. Tippet, 
Liverpool. 

18,891. Type-castine Macuine, C. Méray-Horvith, 


London. 
18,892. Hats, C. M. V. Morris, Liverpool. 
13,893. Support for Ramway Lamps, H. Nocon, 


London. 
— Cycie Lamps, R. H. Franklin-Hindle, Liver- 


poo! 

13,895. Sprinc Draw-BaR for VeHIcLes, H. Formey, 
London. 

18,896. Pyevmatic Tires, G. Hoffmann, Liverpool. 

13,897. WaTeRPROoF CompounD Fasric, D. Scott, 


mdon. 
13,898. Luecacs Carriers for Cyrciss, C. J. Rhodes, 
London. 
18,899. IncaANDESCING Mep14, R. Langhans, London. 
13,900. Fotp1inc Bepsteap for CHILDREN, H. Roels, 
London. 
13,901. GLass Wirypows, W. Defries and F. Felloes, 
Lond 
13,902. 
London. 
18,903. Stream Enornes and Borters, T. Shepherd, 
ondon. 
13,904. PaorocrapHic Opsective, C. P. Goerz and E. 
von Hiéegh, London. 
13,905. Motive Power, E. Soxhelt, F. V. Bergh, and 
A. and V. Borremans, n. 
18,906. TeRmINaL Connections of Cases, L. Marche, 


on. 
Pyevmatic Copyinc Apparatus, A. Schwarz, 


mdon. 
18,907. MgasuRING TEMPERATURES, A. J. de la Croix, 
London. 


18,908. Fitters, C. E. Challis, London. 

13,909. Fork for VeLocipepEs, A. Déom, Brussels, 
Belgium. 

18,910. Instrument for StreTcHING Carpets, C. Schu- 
macher, Brussels, Belgium. 

13,911. Swimmine Fioats, A. Louiton, Brussels, Bel- 


gium. 
13,912. ScREw WrRENcHEs, J. Schmidt, Barmen, Ger- 


many. 
13,913. Boor Hest, L. Falta, London. 
13,914. VeLocrpepe Pepa, G. A. Bolton, London. 
13,915. Bepsreaps, J. A. Crane, Handsworth. 
13,916. Fixrne Covtourtne Matrers on Fisres, B. 
Willcox.—(8. Wallach and Co. and C. Schoem, Ger- 


many. 

13,917. PHARMACEUTICAL Propucrs, B. Willcox.—(C. 
Goldschmidt, Germany.) 

13.918. SzEwrnc-MacuHINEs, W. H. Harrap, London. 

13,919. VeLocr>Eepes, 8. Hall, London. 

13,920. Botrie Stoppers, J. Burgess, London. 

13,921. PEN-wIPER and PapER-weIcHT, A. Bayer, 
London. 

13,922. Dryinc Bricks, W. R. Lake.—(The American 
Clay-working Machinery Company, United States.) 

18,923. ELecTRIC INCANDESCENT PS, R. Lake.— 
(Compagnie Generale des Lamps a Incandescence, 
France.) 

13,924. CLosinc BuncHoies of Casxs, C. Pobeheim, 


on. 

13,925. Pumps for InFLATING TirEs, H. R. Goodwin, 
on. 

13,926. Process of OpTarninc Motive Power, J. Fraser, 


London. 
13,927. Dynamite Guys, W. M. McDougall, London. 


8th June, 1897. 


13,928 VALVE ARRANGEMENTS, W. J. Crossley and 
H. P. Holt, Manchester. 

13.929. Automatic Loom SuuttLe Guarp, A. Topp, 
London. 

13,930. KHEUMATICIDE, T. Walsh, Limerick. 

13,931. Rius_and Tires of Wueexs, F. H. Mingay, 
Bridge of Weir, N.B. 

13,932. Stzam Enoines, D. Jones, J. C. Odell, and 
R. B. Caldicott, Coventry. 

13,933. Dust Receptaces, G. Dollinar and M. Neu- 
mann, London. 

18,934. Hose Nozzues, J. Askins, London. 

13,935. Locxine Devicr, H. Custance, London. 

13,936. PLaTeN PRintiInG Macurngs, 8S. Moorhouse and 
8. W. North, Leeds. 

13.937. ELEcTRICAL REGISTERING INDICATOR, G. B. 
Hamilton, Glasgow. 

13,938. Hotpers for SHapes, F. Small and T. Clarke, 
i 

13,939. Drivinc Gear, B. Cooke, Dublin. 

13,940. Bortne and Miuiino Macuing, T. Blears and 
WwW. W m, Manchester. 

13,941, HemstTitcHinc Macurnes, R. Lemon, Glasgow. 

13,942, Steam GenERaTors, W. Simpson, W. L. Bodmin, 
and D. H. Simpson, Manchester. 

18,943. Fezpine Borters, W. Simpson, W. L. Bodmin, 
and D. H. Simpson, Manchester. 

13 944. PLATE- BENDING MacHINERY, J. Barrow, 
Glasgow, 





18,945. Arr Fitterer, D. Hall and J. H. Kay, Ashton- 
under-Lyne. 

18,946. Jack, H. and J. Thomson, Buckden, Hunting- 
donshire. 

13,947. Om Cans, J. W. Kaye, Bradford. 

18,948. Back WasHine Macurnes, J. Cooke, Bradford. 

13,949. BrnocuLaR G asses, A. C, and A. A. Smith, 

T 


nmdon. =! 
18,950. RgseRvVED Pneumatic Tires, J. Walsh, 


ndon. 
13,951. Door Knons, J. Craw, jun., Larkhall, Lanark- 
N.B 


13,952. CHANNEL Arm, A. Willmot and F. Hare, Bir- 
mingham. 

13,958. Arr Guy, A. C. Harris, London. 

18,954. Sapp.es, A. Houston, Glasgow. 

13,955. Reep Prorector, A. Pinfold, Bradford. 

13,956. Carp CLoruine, W. Hemingway and J. Arrow- 
smith, Manchester. 

13,957. Vatvgs, J. A. and 8. Fletcher, Manchester. 

18,958. Rounpine the CuHEEKs, E. G. Latckiewicz, 
Berlin, Germany. 

13,959. Surp-Loe Apparatus, A. G. Brookes.—(W. H. 
McCurdy, United States.) 

18,960. Lasts, O. A. Miller, London. 

13,961. UMBRELLA FasTENER, G. Fox, Liverpool. 

13,962. Process to DissoLve Gum, M. von Schmidt, 

ndon. 

“—. ones Lerrer and Envetopr, J. H. Webb, 

13,964. HotpER for Eraser, A. R. Lilly, Pontypridd, 
South Wales. 

13,965. InsERTIONs for CLorHinc, F. Bosshardt.— 
(Rusle-Sulzer and Co., Switzerland.) 

13,966. SoLE-Layinc Macuines, A. G. Brookes.—( The 
International Goodyear Shoe Machinery Company, 
United States ) 

13,967. SoLE-SEWING Macuines, A. G. Brookes —( The 
International Goodyear Shoe Machinery Company, 
United States.) 

13,968. PREVENTING REFILLine of Borries, J. W. Cook, 
Hamilton, Ontario, Canada. 

13,969. SHow TasiEr, J. Somerville, Hamilton, 
Canada. 


13,970. Dynamo-ELEcTRIC Macuines, The British 
Thomson-Houston Company, Ltd.—(E. W. Rice, 
jun., United States.) 

13,971. ConrRoLLERs for Crrcuits, The British Thom- 
= Company, Ltd.—(E. D. Priest, United 
States. 

13,972. ConTROLLERs for CrrcuiTs, The British Thom- 
son-Houston Company, Ltd.—( W. B. Potter and F. B. 
Case, United States.) 

13,973. ‘Open Circuit” ConTroLierRs, The British 
Thomson-Houston Company, Ltd.—(£. D. Priest and 
F. A. Merrick, United States.) 

13,974. LicuTNING ARRESTERS, The British Thomson- 


Houston Company, Ltd.—(A. KEkstrom, United 
States.) 

18,975. ExecrricaL Bonp, The British Thomson- 
Houston Company, Ltd.—(W. B. Potter, United 
States.) 

13,976. Ixpuction Motors, The British Thomson- 


Houston Company, Ltd.—(C. P. Steinmet:, United 
States.) 

13,977. Iypuction Meters, The British Thomson- 
Houston Company, Ltd.—(C. P. Steinmetz, United 
States.) 

13,978. Dressinc for Knire Boarps, J. W. Carter, 


London. 
13,979. Boors, 8. Lennard, L. Simpson, and A. C. York, 
ondon. 
ge Mecuanism, G. T. Booth and W. Scott, 


ndon, 
13,981. Tooxs, J. Quigley, London. 
13,982. Bricks, J. Quigley, London. 
13,983. Tunes, W. Schmidt, London. 
13,984. Device for Szattnc Bortties, H. E. Taaffe, 


gow. 
13,985. ENRICHING VEGETABLE Foops, E. B. Watson, 


on. 

13,986. Livoteum, D. Young.—(P. Rasmussen, Den- 
mark.) 

13,987. NAIL-MAKING Macuings, G. J. Capewell and O. 
Jones, London. 

13,988. IanITERS for Or: Motor Enaings, G. G. Hunt, 
Lond 

13,989. 

ndon. 

13,990. Removine Dirt From WHEELS, A. H. Weinwurn 
and G. Lewin, London. 

13,991. Hotprna Front of a Cioak, V. Symonds, 
London. 

13,992. ANoDEs for ELEcTRoLyTIC CEzLLs, W. Mather, 
London. 

13,993. PyRoGALLATE, H. Imray.—(F. Hoffmann-La Roche 
and Co., Switzerland.) 

13,994. ExTractor for FERMENTED Liquors,'J. A. Venn, 


on. 
Automatic Freep Apparatus, J. G. Dunlop, 


Loadon. 
13,995. PortasLe Stanps for View1ne Processions, J. 
razer, London. 
13,996. Hz1cut Raisers, G. J. Wheeler, London. 
13,997. APPARATUS for Workine Skins, W. Turner, 


London. 

13,998. Gear Cases for Drive Cuarns, G. E. Whitney, 
London. 

13,999. CoLourine Marrers, R. Holliday and Sons, 
Ltd., J. Turner and H. Dean, London. 

14,000. Cirnomerers, J. G. Hitchfield, London. 

14,001. Meratiic Incor Tunes, J. A. Charnock, 
London. 

14,002. Ciips for Cycies, J. Hodson and T. Barton, 
London. 

14,003. Cuecxs, The National Cash Register Co., Ltd. 
(The National Cash Register Co., United States.) 

14,004. CasH Recisters, The National Cash Register 
Co., Ltd.—(The National Cash Register Co., United 
States.) 

14,005. ELEvatine Togacco Curtrinas, 8. C. Davidson, 
Lond 

14,006. 
Lo 


ndon. 
14,007. Hanpenrinc of Armour Puartes, B. K. Jamison, 


on. 
Dryinc Topacco Lear, 8. C. Davidson, 


ndon. 
14,008. ManuractureE of Boors, A. E. Stirckler, 
mdon. 

14,009. Nozzies, C. A. Snider, London. 

14,010. Puzziz, H. R. Thomson, London. 

ge ae Maxine Fastenincs of Winpows, W. K. Lee, 

mdon. 

14,012. Sasu Fasteners, B. E. Donnell, London. 

14,013. Cupoias, 8. Horsfall, London. 

14,014. APPARATUS for TURNING CLOVER, W. J. Chantry, 
London, 

14,015. Makine ACETYLENE Gas, F. Trendel, London. 

14,016. Cycies, L. A. Williams, London. 

14,017. Loapine Buckets, G. B. Beere and D. G. Mac- 
Donell, London. 

14,018. Exnaust Vatves, L. B. Boisset and A. Lab- 
rousse, London. 

14,019. Razors, V. F, Feeny.—(J. L. Young, United 
States 

14,920. BicycLe Betis, A. B. Burns and I. Saks, 
London. 

14,021. CycLE-BRAKE Gear, P. Jensen.—(4. Woh!farth, 
Germany. 

14,022. New Evecrric Furnace, R. Memmo, London. 

14,023. Moutpine Doucu for Baxrya, C. Dobson, 
Lord n. 

14,024. Dynamos, F. H. Davies and C. O. Bastian, 
London. 

14.025. Printina, J. W. and A. A. Collings, London. 

14,026. Lock, F. R. Taylor, Chiswick. 

14,027, Fastenina for Boot Laces, A. Menesdorffer, 
London. 

14,028. ORDNANCE, K. Hausser, London. 

14,029. Sarety Lock, C. Stephin, London. 

14,030. SweEPinc Macuines, W. P. Thompson.—(The 
Onondaga Sweeper Company, United States ) 

14,031. Wueets, J. Simm, Liverpool. 

14,032. Sprnnrinc Muues, 8. H. Brookes and F. G. 
Goodbehere.—(F. MacEvoy, Germany.) 

14,033. Reouators, C. C, Gartland, London, 





14,034. ApyusTABLE Sprinc Sappigs, J. Higginbottom, 
Liverpool. 
14,035. Lockina Appiiances for Bicycirs, G. Brown- 


ivg, Manchester. 
14,036. SHreLD, E. Blackburn and J. H. Townley, 
verpool, on anew eee 
14.037. Ovens, H. Werner, Liverpool. 
14 038. WEIGHT-INDICATING BaLance, H. J. Thomson, 


mdon. 
14,039. Motor Car Fenvers, W. Patterson, Gateshead- 


on-Tyne. 
14,049. PuncrurE PreveNTER, A. Jacobs, West Brigh- 
ton. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette. 





578,379. Macuine ror Curtine Fives or Rasps, 4. 
Weed, Anderson, Ind.—Filed April 4th, 1896. 

Claim.—{1) In a file cutting machine, the combina- 
tion with the frame, of a guide free to oscillate upon 
the frame, a plunger carrying a bevelled-edge cutting- 
tool and adapted to reciprocate in the guide, means 
for reciproca\ the plunger, mechanism for moving 
the guide in one direction when the plunger is being 
elevated, and devices for limiting the oscillation of the 











3 





guide, substantially as described. (2) Ina file-cutting 
machine, the combination with the frame, of a guide 
free to oscillate upon the frame, bearings for limiting 
the oscillation of the guide, a plunger provided with 
an inclined socket and adapted to reciprocate in the 
guide without lateral play, a bevelled-face cutting tool 
secured in the socket of the plunger, means for 
reciprocating the plunger, and devices for main- 
taining the plunger in contact with one of its bearings 
when it is elevated, substantially as described. 


578,333. Pipe, H. B. Hilgeman, St. Louis, Mo.—Filed 
December 10th, 1896. 

Claim.—(1) As a new article of manufacture, a pipe 
having a glass lining and a layer of cement surround- 
ing the glass. (2) As a new article of manufacture, a 
pipe having a glass lining and a layer of hydraulic 


578.333] 





cement surrounding the lining. (3) As a new article 
of manufacture, a pipe having a liuiog formed of a 
glass tube, and having a layer of cement surrounding 
the tube. (4) The combination of a conduit, composed 
of a glass lining coated with hydraulic cement and a 
conductor of electricity within the conduit. 


578,499. Compressor ror REFRIGERATING MACHINES, 
F 0. Pierson, Oshkash, Wis.—Filed July 31st, 1895. 
Clain —The combination, of a shell, a cylinder 
within the upper portion of the shell and removed 
therefrom to form an annular space to which the 
inlet leads, the lower end of the annu'ar space opening 
into the lower space of the shell, and the cylinder 
provided near its upper end with an annular latera) 
shoulder fitting a corresponding recess in the shell 
the extremity of the cylinder forming an upwardly- 
projecting antular tongue, a plate for the upper eno 
of the cylinder — a valve opening therein, said 
plate provided upon its under side with an annular 


[578499] 
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groove to receive the upwardly-extending tongue of 
the cylinder, and upon its edge with a lateral ann 
flange, and upon its upper side provided with an 
upwardly-extending spider having a hub projecting 
therefrom, a valve ri ting the valve oe the 
stem of said valve being Bs war in the hub, a cap for 
the upper end of the shell, having a flange bolted to a 
corresponding flange of the shell, and also provided 
with an connie shoulder adapted to receive the lateral 
annular flange of the plate, and a reciprocating piston 
within the cylinder provided with a valve-regulated 
opening, substantially as described, 








578,368, Furnace-poor Frame, B. @. Ross and J, 
I’. Johnson, Washington, Pa.—Filed November 25th, 
1896. 

Claim.—A furn loor frame, isting of an upper 
and lower portion each provided with receptacles for 
containing water, and connected with each other hy 
passage-ways permitting of a continuous circulation of 
the water, said lower receptacle being formed with a 
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bottom sloped towards the centre for carrying off any 
sediment which might form or collect in said recep. 
tacle, an outlet at or near the bottom for discharging 
the superfluous or heated water and a hand-hole for 
cleaning said receptacle, substantia'ly as shown and 
described. 
578,633. Process or Repucinc ALuMinium, F. 4, 
Gooch, New Haven, Conn.—Filed May 11th, 1896. 
Claim.—{1) As an improvement in the art of manu- 
facturing aluminium, the herein-described process, 
which consists in fusing together sodium fluoride, the 
oxide of aluminium and a suitable hydrous chlorine 
compound of aluminium, and passing an electric 
current through the fused mass, substantially as 
described. (2) As an improvement in the art of 


[578633] 





























manufacturing aluminium, the herein-described con- 
tinuous process, which consists in fusing together 
sodium fluoride and the hydrous crystalline chloride of 
aluminium in excess of the amount thereof which will 
fuse in the sodium fluoride used, passing an electric 
current through the fused mass, and adding to the 
bath from time to time suitable quantities of alumina, 
substantially as described. 


578,651. Motor propetiep Venicie, H. G. Morris 
and P. G@. Salom, Philadelphia, Pa.— Filed July 6th, 
1896. 

Claim.—{1) The combination in a motor-propelled 
vehicle, of the frame having circular end sections con- 
nected together, and an axle mounted on said frame, 
substantially as described. (2) The combination in a 
motor-propelled vehicle, of the circular tubular sec- 
tions 5 Db, cross tubes d, «d’, d?, d3, connecting the 
circular sections together, front and rear axles, wheels 
therefor, the vehicle body having a seat and footboard, 
the footboard being secured to the cross tube d, the 

moun on the cross tubes d’, d*, and the 

y of the vehicle being coupled to the tubes 

d2, d3, the rear of the vehicle being supported by the 

rear axle, substantially as described. (3) The com- 
bination in a motor-propelled vehicle, of the front 
axle, driving wheels thereon, a pivoted rear axle, 
wheels thereon, a steering shaft at the forward end 
of the vehicle having a pinion, a rod connected to the 
rear axle at one side of the pivot and having a rack at 
its opposite end with which the pinion meshes, so 
that on turning the shaft the rear axle will be turned 
upon" its pivot, substantially as described. (4) The 
combination in a motor-propelled vehicte, of the 
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tubular framework, a front axle, its springs secured 
to the framework, a pivoted rear axle, a cross-bar 
above the rear axle, a perch extending from said 
cross-bar to the front axle, a block ¢ on the end of the 
perch, a bracket extending from said block and carry- 
ing a bearing and a slideway, a steering shaft adapted 
to the bearing, and a rod geared to said steering shaft 
and adapted to the slideway, said rod being coupled 
to the rear shaft, substantially as described. (5) The 
combination in a motor-propelled vehicle, of the front 
and rear axles, driving wheels on the front axle, a 
frame consisting of two circular tubular sections con- 
nec’ ether by cross tubes or rods, clips on the 
said circ’ sections, springs coupled to said clips 
and adapted to the front axle, two motors mounted 
on the axle, one motor gearing with one driving 
wheel and the other motor gearing with the other 
driving wheel, bearings 04 on the tubular frame, a rod 
68 coupled to each motor and extending through the 
bearing and two springs on the rod, one on one side 
of the bearing and the other on the opposite side of 
thefbearing, substantially as described. 
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CONSTRUCTION WORK ON THE ASSAM-BENGAL 
RAILWAY. 
By Francis Ropert JonNsON, M, Inst, C.E. 
(Concluded from page 610.) 

IV. Bridge work. (2) Minor bridges.—Type drawings 
were supplied for all minor bridges, the designs calling for 
no comment except that wrought iron ballast plates were 
used, shown as built into the masonry. This, wherever 
actually carried out, caused the pillars to crack through 
owing to the expansion of the iron, butin many cases the 
engineers placed them in loose grooves, which was a better 
plan. The fittings were spread out, so that the weight on the 
foundations should not exceed 1} tons on the square foot, 
and the depth below the surface roneliy varied between 
5ft. and 6ft., including 2f. to 3ft. of lime concrete. Twelve- 
foot girder spans were the most common, very few arches 
being used, as the country was subject to earthquakes. 
The other openings were generally 6ft. and 20ft. girders, 
and 18in. earthenware pipes, laid in concrete, were used 
for small drainages and irrigation channels. Detailed 
plans and estimates were got out by the executive 
engineer on each division. The estimate on the 7th 
division amounted to about Rs. 5400 (£315) per mile, and 
averaged per foot of waterway Rs. 330 (£19 4s.), and per 
12ft. girder spans Rs. 8950 (£230). On the 8rd division 
in Bengal, where the banks were lower, and the work 
lighter throughout, the actual cost did not exceed Rs. 8200 
(£186) per mile. ; 

Y. Fencing.—It was only proposed to fence the station 
yard. The estimated cost for five wires and iron posts 
was Rs. 1714 (£100) per mile of single fence erected ; 
that is, Rs. 8428 (£200) per mile 6f railway fenced both 
sides. All the engines were provided with cow-catchers. 

VI. Electric telegraph.—The telegraph was erected 
before construction commenced, and was very largely 
used by the engineers, the post taking seven days between 
the first and seventh divisions. 

VII. Ballast and permanent way.—It was originally 
proposed to burn clay balls for ballast, each with a hole 
through it, so that a stroke with a hammer would easily 
break them up, and the rate proposed was Rs. 10 
(11s. 8d.) per 100 cubic feet, supplied along the line ready 
for spreading. Petty contractors were not inclined, how- 
ever, to take up the work at this rate, and the material, 
for some reason or other, did not turn out well with those 
who did try the -process, possibly from want of experi- 
ence, but more likely because sufficient fuel was not used. 
A considerable portion of the line was opened for traffic 
without any ballast, and the writer understands it is 
proposed to wait until the bridge over the Barratt River, 
which connects the first and second sections, is completed, 
and then to train gravel ballast from the second section, 
where it is found in the beds of the hill streams. The 
rails are 30ft. long, of steel 50 1b. to the yard, flat-footed, 
and spiked to Pynkadoe sleepers—from Burma—6ft. by 
8in. by 44in., 2000 to the mile. No short rails for curves 
were provided, and these had to be cut; but a certain 
number of 24ft. and 27ft. lengths were sent for 
station yards. Cast iron bearing plates were issued for 
use on the bridge sleepers, ashpits, &c. 1 in 9} crossings 
and 12ft. switches were principally used, with turnouts 
of 600ft. radius. 

The permanent way was estimated to cost about 
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Rs. 18,000 (£1050) per mile, laid complete, including 
sleepers, at Rs, 3 (3s. 6d.) each, but without any main- 
tenance expenses. In some cases it was laid at the toe 
of the slope, on the double-line cess, before the banks 
were completed, to facilitate the transport of materials 
for construction; and later on, when the banks were 
ready, unshipped at the joints only, and pulled up into 
its proper position in rail lengths. Temporary bridges 
were used for the plate-laying west of Badarpur over all 
the large rivers, and also at minor bridge sites where the 
embankment was ready. In the first case the temporary 
bridges were always to the north of the centre line on the 
double-line cess, out of the way of the permanent bridges, 
and completed level with the surface of the ground to avoid 
the great height which otherwise would have been neces- 
sary. A diversion was made from the bank in cases 
where plate-laying was not already approaching on the 
cess. And in the second case they were erected in the 
centre line, but so as to admit of the permanent bridges 
being constructed beneath them. The writer made a 
design suitable for the materiais he had to hand—Figs. 
18 and 19. The only difference in the case of the large 
bridges was that the foot blocks were removed and the 
piles driven with a piling machine, and instead of the in- 
clined struts a row of piles were driven on either side to 
just above high-flood level, which were braced to the 
centre piles, and rail girders, each consisting of three 
double-headed rails bolted together, were used instead of 
squared teak logs, which were scarce. The small bridges 
stood extremely well and were most successful, the 
settlement being very slight when loaded with a full- 
sized metre-gauge engine; but the large bridge sites were 
80 scoured out below during the first monsoon after 
erection that they could not be crossed by engines after- 
wards pearl gee pues and repaired, and the permanent 
way material had to be trolleyed across them for a time. 


For the minor bridges the foot blocks were placed about 
a foot below the level of the proposed foundations, and 
gunny bags filled with earth were used in place of 
timbered wingwalls to retain the earth slopes. In the 
case of large bridges, the main piles were driven from 
10ft. to 15ft. into the bed of the river. 

VIII. Stations and buildings.—The ordinary third- 
class stations are of very simple type, viz., a teak wood 
building supported on brick pillars, and roofed with 
corrugated iron, having a small booking-office, and still 
smaller lamp-room, and a verandah to the front and one 
side. The platforms were simply an extension of the 
embankment, made 600ft. long by 20ft. wide, raised to 
rail level, whilst at junctions and important stations brick 
buildings were provided, and platforms raised 1ft. 6in. 
above rail level. In all cases corrugated iron latrines 
were provided for the use of native a ag ay In the 
case of an embankment about 8ft. high, the cost of a 
third-class station building, platform, and latrine would 
be about Rs. 9000 (£525). The watering arrangements 
at ordinary third-class stations, when required, consisted 
of three wrought iron tanks 8ft. x 8ft. x 3ft. at one end 
of the yard, and one tank 8ft. x 8ft. x 4ft. at the other 
end, placed on teak wood stages 20ft. and 19ft. high 
respectively above rail level, supported by brick pillars, 
pe connected with 4in. cast iron piping, whilst from 
each stage a Cin. delivery pipe was laid to a water column 
placed between the main and loop lines, which were 
15ft. 6in. apart centre to centre. Flanged pipes were 
used for all vertical piping and horizontal bends, and for 
the remainder spigot and socket. A lift-and-force-pump 
and 2hin. supply pipe was generally used to fill the tanks, 
and the water obtained in most cases from either a river 
or storage reservoir. 

At Laksam Junction two storage reservoirs were exca- 
vated, each averaging 800ft. long by 150ft. wide and 
10ft. deep, side by side. The writer proposed to put an 
embankment round each of them, about 7ft. or 8ft. high, 
having pipes through controlled by flap valves, so that 
when the country was flooded with the first rains the 
excavated tank might fill to at least ground surface level 
through the pipes, and then the flap valves would close 
as the rainfall was impounded later on. By this means 
it was expected that not less than 15ft. or 16ft. of water 
would be obtained. The reservoirs were connected with a 
pipe and stop valve, and a brick well 10ft. diameter and 60ft. 
deep was made just opposite the central bend between 
the two, to act as a sumph and foundation for a steam 
pump connected by 6in. piping with both the reservoirs, 
and also eight wrought iron tanks, each 8ft. by 8ft. by 3ft., 
erected on a teak wood stage 30ft. high, so that there 
might be pressure available for washing out engines. 
The rainfall in this part of Bengal was about 80in., and 
careful observation taken by the writer at a Jargé reservoir 
—or tank, as they are called in Bengal—near his resi- 
dence, proved that evaporation did not exceed on the 
average jin. per day during the driest and hottest months 
of the year, the absorption in the case of this old tank 
being practically nil. It will be noticed that this is much 
less than is usual in other parts of India, owing to the 
great humidity in East Bengal, and the writer is of 
opinion that the total loss in the year there would not 
be more than about 3ft. Allowing, therefore, 2ft. for 
absorption in the case of newly excavated reservoirs, and 
3ft. for evaporation, at least 10ft. would remain, say, 
2,800,000 gallons. Additional storage reservoirs could of 
course easily be constructed when required. 
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The estimated total cost per mile of line from station 
and buildings, including station machinery was, on the 
third division, Rs. 9443 (£551), and on the fourth division, 
Rs. 8507 (£205). The higher rate on the third division is 
caused by a second-class terminal station at Chandpur, 
and a second-class junction station at Laksam, provided 
with turntables and engine sheds, the former station 
being estimated to cost Rs. 123,192 (£7186), and the 
latter Rs. 158,334 (£9236). 

No quarters for the staff are included in these esti- 
mates, as nothing had been settled about them, but it is 
usual in India to build quarters for all the employés in 
the engineers, locomotive, and traffic departments. 

General.—Work in India is usually carried on depart- 
mentally under the petty contract system, and the follow- 
ing was the staff sanctioned for each division of about 
42 to 45 miles: (1) Officers—One executive engineer, two 
assistant engineers, and one junior engineer, (2) Sub- 
ordinates—Four upper subordinates, six lower subordi- 
nates, one sub-storekeeper, one head clerk, one accountant, 
one assistant accountant, one cashier, six clerks, one 
store clerk, one head draughtsman, and one second ditto. 
(83) Menial—Six peons (messengers), and one dufty (office 
attendant). 

The upper subordinates were men capable of surveying, 
levelling, and looking after construction work, and were 
paid Rs. 150 to Rs. 200 a month, say £105 to £140 a year, 
and they also drew horse allowance. Some were Euro- 
peans and some natives. To the latter the salaries were 
worth quite £150 to £200 a year. In addition to the 
above staff, there was a large number of men, such as 
engine-drivers, platelayers, foremen masons, and work- 
shop hands charged to works. The executive engineer 
has several drawing accounts on the different Govern- 
ment treasuries, and makes all payments for his division 
by cash or cheque, and has to sign all pay orders and 
submit the accounts—prepared by the accountant—for 
each month before the 18th of the month following. 
All setting out of the line, preparation of the plan and 
section. ‘aking out quantities, land plans, designs, esti- 





mates, arrangements for getting materials, starting the 





work, and the actual carrying of it out, have to be 
arranged for by the executive engineer, and the whole of 
these things are often in hand at once, whilst in addition 
there is always an enormous correspondence. One of 
the books kept, the register of works, is a useful com- 
pilation, and may be likened -to a ledger in which are 
opened account, for each work. For instance, one page is 
devoted to a bridge, and every month accounts 
debited to that work are abstracted, and the total amounts 
spent written up against the various items, such as 
excavation, concrete, brickwork, &c. &c.—in fact, for each 
item in the estimate. In addition to the register of works, 
a cash book, balanced monthly, and a ledger for petty 
contractors, are kept. 








THE LATEST GREAT NORTHERN SINGLE- 
WHEELER. 
By CHARLES Rovus-MarTEN. 

Prruaps if might be more verbally accurate to desig- 
nate the latest single-wheel express engine brought out 
on the Great Northern Railway as a rebuilt than as a 
new locomotive. Butin the engine which is the subject 
of the present article, Mr. H. A. Ivatt, the able locomo- 
tive superintendent, has made so many important new 
departures from the traditional practice of the line as 
maintained by his lamented predecessor, the late Mr. 
Patrick Stirling, that I consider I am warranted in 
crediting him with the inauguration of a virtually novel 
type and class. 

Two years ago it fell to my lot to notice in these columns 
the introduction of Mr. Stirling’s latest type of single- 
wheelers—the gigantic ‘‘1003” class. It will be remem- 
bered that these engines, six in number, were the largest 
and heaviest single wheel engines ever built in England, 
weighing originally fifty tons without tender, and having 
twenty tons on the 8ft. 2in. driving wheels. Five, Nos. 
1003—1007, had 194in. cylinders, those of the sixth being 
made half an inch smaller as a temporary experiment. 
They all had the usual 28in. piston stroke, but the steam 
pressure was increased to 170 lb., while the boiler 
heating-surface was reduced from 1045 square feet to 
1031 square feet, somewhat parodoxically, as it might 
at first sight appear. These engines have been i 
for two years, and have done consistently good work in a 
large number of instances which came under my personal 
notice. 

Mr. Ivatt, on taking charge of the Great Northern 
locomotives, had speedily to determine a question of 
policy. The Great Northern locomotive practice under 
Mr. Stirling had differed in several prominent respects 
from that generally prevalent in this country during the 
past quarter of a century. For instance, in his adoption of 
8ft. diameter for the driving-wheels of his standard 
express locomotives, and in the employment of so excep- 
tional a length of piston stroke as 28in. in the case of these 
engines, Mr. Patrick Stirling stood absolutely alone, while 
in his total banishment of the dome from all engines, and 
his substitution of the perforated pipe, his brother, Mr. 
James Stirling, the head of the South-Eastern Loco- 
motive Department, was his sole companion, and in his 
refusal to place bogies under any of his main line engines, 
excepting the 8ft. singles, he is followed by very few 
locomotive engineers of the present day. Had Mr. Ivatt 
been initiating the locomotive stock of a new railway 
it may safely be assumed that he would have given 
i every engine a dome, and to every express engine a 

gie. 

Many admirers of the fine 7ft. Tin. singles and 6ft. Tin. 
coupled engines on the Great Northern have always 
regretted their lack of these advantages—as the majority 
of experts deem the dome and bogie to be. But Mr. 
Ivatt was no revolutionary reformer. He doubtless felt 
—and very rightly—that, in view of the remarkably good 
results obtained under Mr. Stirling’s system, it would be 
almost wanton iconoclasm to change everything for the 
mere sake of change, or to introduce innovations without 
having very good reasons for so doing. Accordingly in 
his first departure he has adhered to the main principles 
laid down by his predecessor, while adopting so many 
modern improvements where these seemed eligible, that, 
as I have already said, he has produced virtually a new 
class of engine. In his first batch of goods locomotives, 
however, he has almost exactly reproduced the Stirling 
type, without even adding the dome. 

It may be interesting in this connection to mention a 
remark made to me twelve years ago by the late Mr. 
Stirling. At that time the Great Eastern engines working 
the joint service vid Ely and Lincoln did not run north of 
Doncaster, but were stabled there. In conversation on the 
subject of steam domes, Mr. Stirling said, ‘‘ Why should 
I put on domes? People say they give drier steam and 
prevent priming. Look at those Great Eastern engines 
over there. They all have domes, and the drivers com- 
plain that they are always priming on account of the 
Doncaster water. But my engines use just the same 
water, and they do not prime.” I do not know whether 
the respective experiences are still the same, but the 
statement struck me as remarkable. 

Two of the old class of 8ft. singles, Nos. 93 and 776, 
came into the Doncaster shops last year for rebuilding. 
The latter was built in the Queen’s Jubilee year, 1887, 
and was illustrated at the time in the columns of Tur 
Enainzer. Mr. Ivatt reconstructed both. As the larger 
number of my experiences in testing the work done have 
been with No. 776, I shall confine my observations to 
that engine, merely remarking that No. 93 differs in a 
few minor details, such, for instance, as having a dome 
6in. larger, and a slightly lower pressure of steam, but is 
in the main identical. 

The main difference in the outside appearance in the 
new engines will at once be recognised in the accompany- 
ing illustration—which is taken from a photograph 
courteously furnished to me by Mr. Ivatt—as consisting in 
the addition of a steam dome. In other respects the 





engine — looks just as it did informerdays. But 
there are several important improvements in details. 
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In the first place, Mr. Ivatt has supplied a much larger 
firebox, with a grate area of no less than 23} square feet, 
instead of only 17} square feet, as in those of the older 
engines, and with a heating surface of 114 square feet, as 
compared with 109ft. This large firebox is a very great 
advantage to the engine, and has already proved the 
meansof materially-enhanced efficiency. Further, the tube 
heating surface has been enlarged from 936 square feet in 
the older engines to 1096ft. in the new ones. This gives 
a total heating surface of 1210 square feet in the new 
engines as against 1045ft. in the old. Indeed, the latest 
engines built by Mr. Stirling, the large 8ft. class, with 
19}in. cylinder, have only 1031 square feet of heating 
surface. Next, Mr. Ivatt has increased the boiler steam 
pressure from 160 Ib. to 175lb. This is 51b. more than 
that of the latest 8ft.—1003 class—just referred to. The 
addition of a steam dome has already been mentioned. 
It is placed near the middle of the boiler. The hand- 
some brass column to the safety valves adopted succes- 
sively by Mr. Sturrock and Mr. Stirling has wisely been 
retained by Mr. Ivatt. 

The tender also has come in for several improvements. 
The tank is altered into a horse-shoe shape at the end 
next to the engine, instead of being carried straight 
across. This gives a larger and more convenient open- 
ing for the coal, which is prevented from falling out on 
the foot-plate by the erection of a gate at the top, which 
can be opened when required. The driver’s tool-boxes 
have been brought from the back of the tender and put 
in the front, close to the foot-plate, so that they can be 
got at without the necessity being involved of the driver 
having to walk across the top of the tender, always a 
somewhat dangerous duty. Gauge cocks have been pro- 
vided at the foot-plate end for testing the quantity of 
water. 

From these particulars it will be gathered that Mr. 
Ivatt has produced a greatly improvediengine, while 
adhering to the general type which has so long ‘been 
justly famous all overzthe world. It is understood that 
as the other’engines of the 8ft. class come in for repairs 


the journey was from London to Peterborough, 76} miles, 
timed to be done in 87 min. The road rises at 1 in 105 
and 1 in 110 for the first 14 miles, and continues to rise 
mostly at 1 in 200 (excepting for a break of one mile 
slightly downhill, passing Hornsey) to Potter's Bar 
(12 miles), after which there is a drop at about 1 in 200 
to Hatfield, followed by a similar rise towards Welwyn, 





short rises and falls to Stevenage, and then a long down- 
hill length, chiefly at 1 in 200, for 13 miles, passing 
Hitchin and Arlesey to Biggleswade, followed by a 
nearly level stretch to Huntingdon. Then comes a rise 
at 1 in 200 to Abbotts Ripton, and a corresponding 
descent to Holme, followed by a virtually level piece to 
Peterborough. Starting in good time a very quick ascent 
was made of the incline to Potter’s Bar, that station 
being reached in 17} min.; Hatfield, 173 miles, 
was passed in 22 min. 40 sec from King’s Cross; 
Hitchin, 32, in 37 min. exactly ; and Huntingdon, 583, 
in 64} min. All this was capital work, especially as 
there was a loss of fully 1 min. through a relaying slack 
near Hitchin; but still better followed, the 53 miles 
from Huntingdon to Abbotts Ripton, up the bank of 1 in 
200, being climbed in 5 min. 51 sec., an exceptionally 
smart performance. A fast downhill spurt to Holme, and 
& quiet finish into Peterborough, brought the train to a 
stand at the latter station in 81 min. 58 sec. from London. 
The journey could easily have been made in two minutes 
less, as more than a minute was lost through the slack for 
relaying near Hitchin, and another minute might have 
been picked up after Abbotts Ripton had not the train 
been before its time. As it was the arrival was 4} min. 
early, and that without any extra exertion on the part of 
either engine or driver. 

To No. 93, the only other engine of the class similarly 
rebuilt, has to be accredited a run from Grantham to 
Doncaster, with a train of 270 tons, in 59 min. 2 sec., a 
speed of 40 miles an hour being maintained up the ascent 





of 1 in 200 with that very heavy load. 
In other cases the engines did equally well, and there 
seems every reason to anticipate that this new race of 
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they will be similarly renewed. Some expectations have 
been entertained that the 7ft. 7in. single-wheelers, with in- 
side cylinders, would shortly be placed on leading bogies. 
That this would be an improvement is almost unquestion- 
able, but the alteration would involve considerable outlay, 
and as the engines have done so well with a single pair 
of radial leading wheels, rounding curves with remarkable 
ease and smoothness, it is not intended, I believe, to 
make this change, at any rate for the present. 

Turning now to the actual work done by Mr. Ivatt’s 
new engine, No. 776, I select two of her performances in 
ordinary everyday work, when no attempt was made to 
do anything sensational or phenomenal, but when, so far 
as possible, the normal conditions of working were 
strictly maintained. The “logs” of both runs are 
appended. In the first case the train was a very heavy 
corridor ‘‘ diner,” weighing 247 tons exclusive of engine 
and tender. No. 776 came on at Doncaster. After an 
easy start, with four miles virtually level, a rise of 1 
in 198 has to be faced for three miles, followed 
by a similar descent past Bawtry. Then comes a 
gentle rise for eight miles to Retford, succeeded by a 
4i-mile climb of 1 in 178, and 1 in 200 to Askham 
tunnel, whence the line falls seven miles, mostly at 1 in 
200, to Crow Park. Next come seven miles of level to 
Newark, followed by an almost unbroken ascent for 
twenty miles, passing Grantham to Stoke Summit, 100 
miles from London, the ruling grade being at first 1 
in 300, and then 1 in 200. From Stoke Summit there is 
a descent for 21 miles to Walton Junction, first at 1 
in 178, then 1 in 200, and then easier. Subsequently 
there is a slight rise extending nearly to Peterborough. 
It will be perceived, therefore, that there is a large 
amount of “ collar” work, particularly in respect of the 
20-mile climb after Newark. Mr. Ivatt’s engine, how- 
ever, very well handled by the driver, faced the task 
most pluckily. 

Retford (174 miles) was passed in 21 min. 5 sec. from 
the start; and Newark (86 miles) was reached in 41 
min. 18 sec., a very creditable performance with such a 
load. The fresh start was made at the foot of the 
20-mile climb to Stoke Summit, which was passed in 
26 min. 50 sec., exceedingly good work, the speed never 
falling below 48 miles an hour up 1 in 200 with a load of 
247 tons. The usual smart descent followed, Peter- 
borough being reached in 49 min. 59 sec. from Newark 
(43% miles) 30 min. 8 sec. after passing Grantham (29 
miles), Thus the whole journey of 79} miles, from Don- 


caster to Peterborough, was performed with that heavy 
load, and with a stop in the middle, in 91 min. 17 sec. 
actual running time. 
excellent work. 

In the second case referred to, the train was the after- 
noon fast express to Leeds, which leaves King’s Cross at 
1.30 p.m. The load behind the tender was 189 tons, and 


This will, I think, be recognised as 





domed ‘“ 8-footers” will achieve for themselves in their 
generation a reputation as high and distinctive as their 
domeless predecessors under the easier conditions of a 
quarter of a century ago. 
LOGS OF RUNS.—No. 1. 
Great Northern Engine, No. 776, and 247 Tons, 
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sag } Stations. | ‘Cekee: Remarks. 
— |Doncaster ...dep 8 0 25 |First level, then 3 miles 
| 9g |y Bert in 108 then 2d’ 
84 |Bawtry ... ... ...pass} 1 r : 
7 oo » | 15 85 \ Very slight ascent. 
A7& pRetfard 2... 200 see 9p 21 30 |First half, 1 in 178 up, 
and 2ud, 1 in 200 down 
ya ee A : 1 in 200 down. 
202 iCariton 20:0 cc. ons 99 
36° Newark ... "arr. os . \ Level. 
dep. i 
40 |Claypole.. ... ...pase) 51 10 } Slight ascent, 
4 Barkstone ... ... : 
+ |Grantham ... ... os 9 # : hi in 200 up. 
SF Se P 
59 |Corby |. .. 2. 5] 1420 in 178 down. 
Bytham... <.. so $9 18 54 |Mostly 1 in 200 down. 
674 |Essendine ... ... 4, = S Moderate fall. 
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794 |Peterborough ... arr.| 9 34 9 \ Undalating. 











LOGS OF RUNS.—No., 2, 
Great Northern Engine, No. 776, and 189 Tons. 
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— (King’s Cross... ...dep.| 1 30 41 /1 mile at 1 in 105, and 1 
| in 110 up. 
24 |Finsbury Park ...pass) 35 30 
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9} [Barnet ... ... oy 43 26 
128 |Potter’s Bar. |. 5, | 47 59 
17? |Hatfield... va Mostly 1 in 200 down. 
22 |Welwyn... ... ~arai be in 200 up. 
25 |Knebworth ... Undulating. 
oe je Slack forrelaying near 
35? |Three Counties ... ,, 11 22 in 200 down y 
374 |Arlesey... ... ... | 12 30 . 
414 |Biggleswade... ... 5 16 12 
et. Ree 18 54 : 
474 |Tempsford ... ... 45 22 8|\|Undulating. Nearly 
512 (St. Neots... ... 55 26 40 level. 
55? [Offord ... ... ... y | 8115 
582 (Huntingdon... ... 4; 84 26 |) 
Abbotts Ripton ... ,, 40 17 |1 in 200 up. 
ee eget: Bee ° bo 1 in 200 down. 
(ee ea 
i Poterboeongh” art. 2 08 90 bn early level. 


TRIAL OF KRUPP THIN ARMOUR PLATES. 


TuE Journal of the United States Artillery for March and 
April gives an account of a trial of a Krupp nickel steel plate 
with hardened face. The dimensions of the plate were 
1°21 metres (4ft.) x 1:70 metres (5-6ft.) x 8 om. (3:1lin.), 
Tt was fixed on a backing consisting of 30 cm. (118in.) of 
oak, and secured to a forged iron bulkhead with inner skin by 
nickel steel bolts. The striking angle was for the first five 
rounds nearly direct, i.c., 87 deg. with the plate face. After- 
wards the plate without backing was attacked at an angle 
of 48 deg. with the plate face. The following table shows 
the ballistic conditions :— 


Fired at 87 deg., with Plate Face. 
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1 88 | 70 | 1488°5 |) 46 | — — [Projectile broke up, in. 
8°5 | 15°4 | dentation 0°2in. deep 
2 | 15°4 | 1990°S | 7-1 423°3 | 889 [Projectile broke up, in- 
dentation could not 
| be measured, head 
| embedded 
8 | 10°5|16 | 1412°1 | 6-0 _ _ Ditto 
4°1 | 85°3 
4 4°1 | 85°3 | 1522-7 | 6°7 567°2 | 454 |Projectile broke up, in- 
| dentation 1 *4in. deep 
5 | 15°0 | 40°0 | 1838°7 | 72 | 1088 870 |Projectile broke up, but 
5°9 | 88°2 | | passed through the 
| plate 
Fired at 48deg , with Plate Face, 
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| foration at plate edge 
8 41 85°3 | 1856°3 | 90 | 6°7 Shot broke up, plate per- 
} | forated 
9 4°1 85°3 | 1775°8 | 8°5 6°83 Shot broke up, frag- 
| ments rebounding 

















The plate resisted a 3-5in. projectile capable of perforating 
7‘1in. of iron—that is, 2:9 times the thickness of the actual 
plate. This is an exceptionally good result. The heavier 
projectiles, it will be seen, delivered a considerable shock per 
ton on it, and it was not cracked in any ny except a disc at 
No. 9 was partly torn out. Altogether the plate was an 
excellent one. The question arises as to the bearing of this 
trial on the question of thinner classes of armour. For this 
we could have wished that common 6in. shells had been 
fired at the plate with a reasonable service velocity. We 
consider that the main use of this class of shield is to keep 
out the common shell of the ordinary broadside guns, say 
6in. quick-fire guns. Will such shell break upon the plate’s 
hard face, or will they punch out a disc very much as if the 
plate had no hard face? This is what we mainly want to 
know. We think it just possible that a common Gin. steel 
shell striking direct might get through, in which case the 
armour would just fall short of the desirable fighting require- 
ment. Certainly a steel pointed common shell ought to 
perforate. At the present moment we think that the question 
of most importance in its bearing on the fighting powers of 
armoured ships is the provision of such armour as will defeat 
the common shells of an enemy’s broadside heavy quick-fire 
guns, the limit being about the 6in. gun. We hold that 
captains in action will depend more on the sure result to be 
achieved by the great number of rounds delivered by their 
heavy quick-fire batteries than on the uncertain result that 
may possibly be achieved by the comparatively small number 
of projectiles thrown by their heaviest pieces, great as that 
result may be under fortunate circumstances. In short, if 
two ships, engage one rapidly firing common shells with large 
bursting charge successfully, and the other replying with 
armour. piercing projectiles, driving dead metal and occasion- 
ally but rarely a small bursting charge acting through the 
armour, we think that few officers would doubt the result. 
These conditions may easily arise with existing ships. 
Happily the strongest British ships have at least 6in. over 
all the more important fighting parts, Clearly a vessel 
with secondary batteries covered even with this excellent 
Krupp 3:lin. of armour could not engage our battle ships 
with any reasonable hope of success, for the Gin. quick-fire 
guns would drive in pointed common shell, and we are not 
even sure about other common shell charged with high 
explosives. We do not at all mean to imply that Krupp 
contemplates these plates being thus used, but battleships 
exist thus imperfectly defended in their secondary batteries, 
notably the Charlemagne class with 3in. The Brennus has 
4in., but this cannot be hard-faced, as we believe that on our 
own Centurion and Barfleur is. It is just about this limit 
that much depends. If Herr Krupp would try the power of 
6in. common shell against such armour we should think the 
results particularly valuable, 








Execrricity is finding uses in oil mining in Pennsyl- 
vania, and promises to develope a large field of application in this 
direction. An oil com : y is a on = of = sn “ 
Pe lvania an electrical power plant to supply power for p’ 
all of its wells in that vicinit oan also for drilling new wells, At 
present all this work is done by a small steam engine at each well, 
involving long steam lines, great waste of fuel and large expense 
for attendance. It is believed that a great saving will be effected 
by having a single power-house with electrical transmission to a 
motor at each well. This plan has been adopted to a limited 
extent by other arg pe for pumping oil, but probably the only 
well hitherto drilled by ee is the one put down by the 
Westinghouse Electric and uf; Company near its 
factory at East Pittsburgh, Pa. As the production of oil is a very 
e and important industry in this section of Pennsylvania, it is 
quite poem according to the Electrician, that if the plan above 





referred to proves to be successful, it will pave the way for a very 
extensive use of electric power in the oil regions, 
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THE REVIEW AT SPITHEAD. 


WE ran briefly last week through the list of twenty-one 
British battleships, which are now anchored at their 
moorings in the Solent, in readiness to be reviewed by 
the Prince of Wales to-morrow afternoon. 

To-day we purpose doing the same with the cruisers, 
gunboats, torpedo gunboats, ‘‘ destroyers,” torpedo boats, 
and training ships which are to be present; and to give 
a general summary of the features of the entire fleet; 
noticing, moreover, the foreign war vessels in line ‘‘ A,” 
and the great merchant steamers in line “* E.” 


CRUISERS, 


Forty-four cruisers of all types, from the mammoth 
Terrible, of 14,200 tons displacement, down to the tiny 
Barracouta of 1580 tons, will be oberved in lines “ B,” 
°C,” and “ D,” the very oldest of which was only com- 
pleted in 1884, and all, with the exception of the Pheton, 


the Leander, and the Mersey, being of a date subsequent | 
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first of the series closely approaching the foremast, show 
what an enormous proportion of the ship has had to be 
devoted to the boilers and propelling machinery. A profile 
of the Powerful is engraved herewith, which illustrates 
the features of the type. 

The Blake and Blenheim look as smart and cruiser-like 
as ever. If we were disposed to criticise, we might like 
a little more freeboard; but they are fine models, and will 
doubtless attract much attention. There are not many of 
the foreign cruisers which can beat the record of the 
Blenheim during her run home from Madeira last year, 
which was performed at a speed of 21 knots. 

The Edgar type is represented by four vessels, .which 
are conspicuous by their tall funnels and excellent free- 
board. One of the most satisfactory features about these 
first-class cruisers lies in the fact that we never hear 





knots with maximum steam power, during her trials as 
the first ship of the type, not acomplaint has been heard 
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Diadem type now building. The four funnels, with the 


anything about them. Since the Edgar ran her 20:5 | 






little fleet. They are capital sea boats, and since the two 
heavy 6in. guns, forward and aft, have had their 
mountings raised higher from the decks, there has been 
no further trouble from the blast of these weapons. 
Their maximum speed is 20 knots, and they can maintain 
at sea a continuous rate of 17 knots for a long run. 

The Mersey is an older vessel, but when her secondary 
armament is made quick-firing she will have tremendous 
gun power. The same remark holds good as to the 
Leander and Pheton, which have already received their 
ten 6in. quick-firers. 

The third-class cruiser Pelorus is the very latest 
emanation of dockyard skill. She is moored immediately 
behind the Mersey, which is the leading ship of “‘D” line. 
Her speed on trial was 20°75 knots, and she has water- 
tube boilers of the Blechynden type, and eight 4in. quick- 
firers. The three vessels of the Medea type are well 
known. They have a good set of guns, each with a great 
arc of training. The Barracouta is inferior in speed, but 
has a capital armament of 4°7in. guns. 
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ITALIAN WARSHIPS ITALIO AND LEPANTO 


to that of the last Jubilee review. Hence it was im- 
possible that any of the forty-une remaining ships could 
have been in evidence on that occasion. All are brand 
new. 

The displacement of these cruisérs computes to nearly, 
but not quite. the same quantity of tons as that of the 
battleships, viz., a quarter of a million, this fact demon- 
strating the great strides which have been taken within 
the past ten years in the formation of a cruiser series, 
the proportion of the cruiser over the battleship element 
being immeasurably superior to what it was in 1887. 
But it is not only in mere numbers that the superiority 
of the existing fleet is so apparent. As was observable in 
the ranks of the twenty-one battleships, we see also in 
the British cruisers a continuity of type which is most 
gratifying, after a survey of the hundred-and-one different 
patterns which embellish the fleets and squadrons of 


in regard to any of them. Splendid practice has been 
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TORPEDO GUNBOATS. 





made from the main deck gun casemates of severalof| The torpedo gunboats are twenty in number, and range 
these vessels, showing that their command is good. A | from a displacement of 1070 tons to that of 525 tons. 
profile of themis engraved. Three of the belted cruisers, | They have a high forecastle, but are low in the waist and 
Aurora type, are present. A glance at the profile will | aft, except the two larger boats. The Speedy, of 180 tons 
show that they have the same peculiar feature which is | and 4703 indicated horse-power, steams at a maximum 
observable in the Gladiator and Canopus types now build- | rate of-20:21 knots. The others run at about 20 knots 
ing, the forefoot and deadwood being so much cut away | or less. These boats have an armament of two 4°7in. 
as to leave the horizontal portion of the keel only about | guns, besides smaller weapons. Their accommodation is 


200ft. long. Notwithstanding their round bottoms amid- 
ships they are fairly good sea boats. This is, perhaps, due 
to their, comparatively speaking, deep draught of 22ft. 6in. 
The other armoured cruiser is the Warspite, a type 
which will not be repeated, as it was associated with 
masts and rigging, and the removal of these left a very 
unsightly-looking craft. 
Impérieuse, are, however, good gun platforms, and steady 
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She, and her sister ship the | 





far better than that of the ‘‘ Destroyers.” 
DESTROYERS AND TORPEDO BOATS. 

The torpedo boat destroyers, of which thirty are pre- 
sent in line “ F,” the torpedo gunboat’ Halcyon being at 
the east end of the flotilla, and the Spider at the west 
end, will attract universal interest, as we are the only 
naval Power that has embarked largely in the type. 
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H.M.S. AURORA. 


other nations. For instance, there are seven vessels of | ina seaway. They are the only ships we have with the | Admiral Colomb’s recent paper will also emphasise ikeir 


the Minerva or Talbot type, and thirteen of the Latona or 
Brilliant type, the latter having all the same indicated | 
horse-power, namely, 9000, so that in reckoning as to | 
their powers of movement, the admiral in command could | 
guarantee their simultaneous action when being employed 
as “the eyes of a fleet.” This isa 
first importance. 


great height out of the water and corresponding quantity of | 
freeboard are a contrast to the same features in the | 
Blake and Blenheim, which lie just beyond the Powerful. 
They certainly give the impression of being extensive as | 
targets ; but their speed would prevent a heavily-armed | 
vessel coming within range to take advantage of this weak 
point, and their twelve 6in. quick-firers, six of which, as 
well as the two 9'2in. breech-loaders, can be trained 
simultaneously upon either beam, capable of discharging 
33,800 lb. weight of projectiles, independently of the 
eight 12-pounders, also capable of firing on either beam, 
would make any of the foreign fast cruisers think twice 
before approaching to pepper their lofty sides. 


The double-armoured casemates for the 6in. quick-firers 
on either side fore and aft, the lower portion being on the 
main deck, and the upper portion on the upper deck, are 
quite a characteristic of these vessels, as well as of the 








main armament in four gcn positions. 

We have recently commented on the Minerva type, 
which is largely represented. Complaints have beenmade of 
their want of speed and the weakness of their armament. 
They have, however, done considerably more than was 


are very beautiful vessels, as may be seen at a glance. 
The details may be studied in the profile annexed. 

Four of the Fox or Astrea type are moored in the 
lines. They are handsome models, and their height out 
of the water and full midship section conduce greatly to 
their excellent behaviour at sea. 
their broadside guns are capable of being trained axially, | 
either fore or aft, so that only the two 6in. quick-firers at 


either end of the ship could engage an enemy immediately | 


in line with them; but, as the speed of these ships is | 
nearly 20 knots, they could pass and re-pass a slower 
vessel, keeping on the quarter or bows, and rake her 
very effectually from the batteries of eight 4-7in. quick. | 
firers, as well as from the two 6in. weapons. They have 
a double-bottom extending right over the engine and | 
boiler spaces. 

The Apollo and Brilliant type is represented by quite a 








Unfortunately none of | 





| present position and possible future. 

They range, in displacement, from the 240 tons of tke 
| Havoc and Hornet to the 300 tons of the Desperate ana 
| Quail, the mean speed of the two last-mentioned boats 

being respectively 30°428, and 30°385 knots per hour. A 


qualification of the | expected of them, having realised an average rate of speed | profile of the Desperate was given in our columns in 
‘ ; | of 20} knots, and in the vessels of this type now building | Taz Enerneer for October 2nd, 1896. 
The Powerful and Terrible look very imposing. Their the number of 6in. quick-firers is to be increased. They | 


The indicated 
horse-power of the Quail is 6000—a proportion of steam 
power to tonnage of 20 to 1—a remarkable exponent of 
| recent progress in the development of horse-power. The 
| destroyers have a quick- firing armament of one 12- 


| pounder, and five 6-pounders, the former being raised 


upon a high central-pivoted mounting forward, and having 
an all-round fire. 

Twenty first-class torpedo boats, from 60 to 85 tons 
each, are found in line “‘C.” Their speed varies from 19 
to 22 knots. 

TRAINING SHIPS. 

Amongst the training vessels, the Northampton, Agin- 
court, and Minotaur, will certainly excite interest; 
the tall tapering spars and rigging not having all 
disappeared in order to make way for fighting masts 
and armed tops, as in the case of the Alexandra. 
They are fine vessels still, and their water-line area 
being comparatively small, the under-water form is cne 
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that should conduce to rapid speed, if the propelling 
machinery was sufficiently powerful. One great objection 
so them is the nurfber of hands required for their com- 
plement ; 701 officers and men are berthed on the Mino- 
taur against 509 upon the Benbow, with practically 
similar displacement. This is a serious waste of men. 
The Active, Volage, Calliope, and her sister corvettes of 
the “C” class are all excellent ships, with a good record 
of service. As units of the training squadron they give 
splendid opportunities to our young sailors for acquiring a 
knowledge of gunnery as well as sails. 

The gun vessels and special service ships which are 
found in the centres of lines ‘‘D” and “F” are not of 
sufficient importance to demand particular notice. 

In the tabulated statement annexed all the various 
classes of British warships are grouped, and their dis- 
placement and armament given. The totals of these 
features, as well as of indicated horse-power and the 
entire cost of the whole British Fleet present, are as 
follows—the particulars of the small training boats and 


the good old white colour so well remembered two years 
ago in Southampton water. It is rumoured that she had 
a bad time coming over from New York, nevertheless 
she sits bravely on the waters of Spithead, and with her 
three tall funnels and dumpy masts, all bristling with 
fighting tops and guns, she looks as unlike a sea-going 
vessel as a warship can be expected to do. The Brooklyn 
is the same length as the Lepanto, and mounts eight 8in. 
rifles, with twelve 5in. rapid firers, and smaller guns. 
Her belt is of a maximum thickness of 7}in; speed 
21°9 knots. 

The Rossia, with her four funnels and nondescript rig, 
looks enormous. She has splendid freeboard, and her sheer 
at the bows is even greater than that of the Majestic. 
She is 480ft. long, being only distanced in this respect by 
the Powerful and Terrible. Her armamentis prodigious, 
four Sin. breech-loaders being supplemented by a battery 
of sixteen 6in. and six 4°7in. quick-firers, besides smaller 
weapons. Her coal capacity is 2500 tons, and speed 
20 knots. She has a 10in. belt, but her gun positions are 









































H.M. BATTLESHIP RENOWN 


special service boats being excluded, as of no appreciable 
importance :— 











Totals. 
> g Displacement, 
-— & | Twenty-one battleships ............ _ 549,885 tons. 
3 .% | Forty-four cruisers .................. Indicates: Horee-power, 
§ 2,4 | Five gun vessels ...................-. 
ai £ } Twenty torpedo gunboats ......... i £3 aoe 
© = $ \ Thirty torpedo boat destroyers.. is gabon 
s 2 | Twenty to: “ed Armament. Guns. 
aio | Lwenty torpedo boats............... M.L. B.L. Q.F. Small. 
Ss, | Training vessels, eleven............ 68 257 827. 1476 
2 & | Fourteen small and unimportant | — ; 
& 8 2628 


-F.” guns include all from 6in, to 12-pounder. 
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FOREIGN SHIPS. 

First in Line “A” we find Austria-Hungary repre- 
sented by the excellent little coast defence turretship 
Wien of 5550 tons. She has a powerful armament of four 
heavy 24 cm. guns on two barbettes, fore and aft, with 
armoured hoods, and six 15cm. quick-firers, besides 
smaller weapons. She is armoured practically from stem 
to stern, and amidships the depth of this is about 22ft. 


Hence she is wonderfully well protected. Speed, 
17% knots. 
The second foreign 


warship is the Kénig Wil- 
helm, flying the flag of 
Admiral H.R.H. Prince 
Henry of Prussia. She 
is much changed since 
she succeeded in ramming 
the Grosser Kiirfurst off 
the coast of Kent and 
sending her to the bot- 


ill-protected. This is a great blot in the vessel, as in the 
case of the Rurik. 

The Pothuau, with Admiral de Courthille on board, is 
an armoured cruiser turret-ship of 5360 tons, and of 
19°2 knots speed. Her armament is powerful; she has 
a belt and well-protected gun positions, but her small 
coal capacity of 588 tons would limit her sphere of 
influence very much. 

The Swedish coast defence ship Gitais a strongly armed 
little vessel of 3135 tons, but her coal bunker capacity of 
200 tons would not be looked upon with favour in the 
navy of Great Britain. She has a stumpy mast with 
heavy fighting top. 
| The only other foreign ship which we shall notice is 
| the Japanese Fuji. She is a magnificent battleship, 
of 12,450 tons’ displacement, with many recent British 
improvements. The only things Japanese about her are 
her name and her crew. She has practicaily similar 
armament to the Royal Sovereign, except that the 69- 
ton guns are replaced by 12in. weapons. Her armour 
| has much the same disposition. Her dimensions are also 





| nearly on similar lines, but her speed is superior, and her 
| turning powers should be very great, as she has the keel 
| much cut away at forefoot and deadwood. 





tom, having had her spars 
and rigging removed, and 











two fighting masts fitted. 
She is re-armed with 
twenty 15 cm. quick- 
firing, and a number of 
smaller guns, thus fulfil- 
ling Lord C. Beresford’s 
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ideasin regard to our older Nea 
ironclads, but would, we 

should say, be seriously 

handicapped by her slow speed, the maximum, on trial, 
having been only 14:7 knots. One very strong point is in 
her favour, the gunners at the heavy quick-firers would 
have a closed-in battery of 6in. armour to protect 
them. 

The Vizcaya from Spain comes next. She is a very 
handsome armoured cruiser, with a tremendous arma- 
ment, much heavier than that of the Centurion, yet on a 
displacement of only 7000 tons. She has a 12in. armour 
belt and speed of 20 knots. Her coal capacity is 1200 
tons. Hence she is—what the Spaniards call Seville— 
wna maraviglia! and is commanded by Admiral Senor 
Don Bermejo. 

The older, though not less interesting Italian flag- 
ship Lepanto, commanded by Admiral Morin, is next on 
the roster. She was completed with four funnels instead 
of six, so is not quite such a forest of smokestacks as 
that represented in Brassey. Her four 100-ton Arm- 
strong guns seem to be carried lightly in her huge bar- 
bette, so great is the height of the ship, and so impos- 
ing her length—between perpendiculars—of 400ft. Her 
speed of 18 knots is easily maintained, so beautiful is 
her under-water shape, but her bare unprotected sides 
would render her decks a mere slaughter-house of killed 
and wounded after half-an-hour’s action with the Brook- 
lyn, her next-door neighbour. 

This fine armoured cruiser from the United States, 
flying the flag of Rear-Admiral Joshua N. Miller, is of 
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H.M. CRUISER ASTRAA 
LINE ‘E.” MERCHANT STEAMERS, 


This consists of those well-known and beautiful 
Atlantic Liners and fast-sailing packets, the Teutonic, 
Caledonia, New York, Tongariro, Scot, Bothnia, Dunvegan 
Castle, Paramatta, Danube, Goorka, Orinoco, Columbia, 
Ophir, and the beautiful little Frederika of 1059 tons. 
| Whilst all look so charming in their brilliancy of paint 
| and polish, and their wealth of bunting floating from the 
| rainbow-rigged spars, we feel it superfluous to say one 
| word about them, but to let passing visitors to the Review 
draw their own conclusions. Each of them is practically 
a floating palace in itself. 

The Jubilee Fleet of 1897 is arranged in seven great 
lines, of unequal length ; but stretching for a distance of 
five knots up the Solent. The ships in the several lines 
are shown in the places engraved last week, except the 
foreign vessels and merchant steamers that we have just 
detailed. 

Line E consists of merchant steamers. 
A foreign vessels. 
»  B battleships and cruisers. 
C do. 0. 
»» D torpedo gunboats and third-class cruisers, 
also old armoured cruisers. 
»  F destroyers. 
», G torpedo boats. 


The sight must be seen to be realised. 











TABULAR STATEMENT OF ENTIRE BRITISH FLEET, 




















Battleshups. 
Name. Displace- Guns. 

as ment, tons. BL. K 
Majestic, Magnificent, Mars, r " _ 

Jupiter, Prince George, 

Vietortoes... -... © 10s). be ony. AOD 4 30... 20 
Royal Sovereign, Repulse, Re- 

solution, Empress of India .., 14,150 4 10 36 
Renown... «..  «. 12,350 4 24 19 
Benbow... ... 10,600 2 10 7 
Collingwood ... 9,500 4 6 26 

ie 10,300 10 ~- 29 
Sans Pareil ... ... ..: 10,470 3 12 32 
Colossus, Edinburgh ..._ ... 9,420 9 -—- 20 
Inflexible—M.L. guns 4 ... 11,880 8 — 2 
Devastation, Thunderer ... 9,330 1 _ 18 
Alexandra—M.L. guns 8... 9,490 10 — 23 

M.L. guns 12 ... 248,670 ... 98 ... 272 ... 488 
Cruisers, 
First-class.— 
Powerful, Terrible Mon... 3 3 21 
Blake, Blenheim... ... ... 9,000 . 2 10 23 
Edgar, Endymion, Theseus 7,350 2 10 24 
Royal Arthur ... ... . 7,700 1 12 24 
Armoured-— 
Galatea, Australia, Aurora... 5,600 ... 2 10 22 
Warspite ... re 8,400 .. 4 10 19 
Sccond-class, — 
Minerva, Juno, Isis, Doris, 

Diana, Dido, Venus... ... 5,600 ... — 20 5 
Hermione, Charybdis, Flora, 

Bonaventure ... ... ... ... 4,860 .. — ... 10 13 
olus, Spartan, Brilliant, Sirius 3.600 .. — ... 8 13 
Melampus, Naiad,  Latona, 

Apollo, Andromache, Thetis, 

Tribune, Terpsichore, Sappho 3,400 ... — 8 13 
PAOUOOE cect are” sie sc, en ec Cg -- 16 
Leander, Phwton 4,300 - 10 14 

Third-class,— 

Povorue 55. avs, | dee 2,135 8 8 

Medea, Medusa ... 2,800 6 _ 3 

UO kes der es ee a Oc eS ae a 

ae | eV 
225,065 4y ... 480 622 

Torpedo Gunboats. 

Alarm, Antelope, Circe, Jaseur, 

Jason, Niger, Onyx, Renard, 

Speedy, Leda... ... ... .. 810 —_ 2 4 
Hezard, Halcyon... ..._... 1,070 2 4 
Gleaner, Gossamer, Sheldrake, 

Sharpshooter, Skipjack, 

ene ee a 735. 2 4 
MOSUNOMAG noes sec. sas ake 550. 1 - 6 
Spider ... 2 525. 1 - 6 

Gun vessels,— 

Curlew, Landrail... ... ... ... 950 4 - 7 

Raven, Cockchafer, Starling— 
M.L, guns 2 Ep TS GENE i ea eee 
M.L. guns 6 ... 19,020 ... 16 .. 36 ... 104 

Torpedo Boat Destroyers. 

Havock, Hornet ... 2400 2. — 1 3 
aa, ee 245 ... — 1 5 
EROS Saco aste—an0 Onan 250 . 1 5 
Decoy, Hunter, Daring 260 1 3 
Ranger, Salmon... ... ... 264 —_ 1 5 
Haughty, Skate, Sturgeon 265 = 1 5 
Snapper... reltesel abe 270 1 5 
ST A ey eee 277 —_ 1 5 

Ferret, Lightning, Lynx, 

Ea PE eS 280 — 1 5 
Contest, Opossum, Sunfish 290 a 1 5 
Fame, Foam, Desperate, Quail, 

Sparrow, Spitfire, Thrasher, 

Virago, Whiting : 300 = 1 5 

Torpedo boats.— ‘ 
We Day Rls Wg sie ccc ace. eas 60... — — —_ 
64, 65, 66, 67, 68, 71, 72, 73, 74, 

FOUTS TE bio eas ace ens , (a a 
eae Se ae 15 ..—- -- 
83, 85 85 -- -- — 

Daring has two Q.F. gans. 9,810 — 31 136 

Training Ships. 
Agincourt—M.I. guns 17... ... 10,600 . 2 a 17 
Northampton—M.L, guns12... _ 7,630 — 4 18 
Minotaur—M.L. guns17 ... ... 10,690 — 4 16 
Active, Volage—M.L. guns2... 3,080 10 a 9 
Calliope, Calypso... ... ... 2,770 16 — 10 
Champion, Curacoa ... . 2,380 12 — 10 
Racer, Wanderer 970 8 - 8 
M.L. guns 50 ... 47,320 .. 94 .. 8 ... 126 
Also six small training vessels 
and eight small special service 
boats of no size or importance. 
Recapitulation. 
Battleships ... ... 248,670 98 ... 272 488 
ia a PE eer oe ‘ 49 .., 480 622 
Torpedo gunboats, &c. &c. ... 19,020 16 36 104 
Destroyers and torpedo boats... 9,810 — .. 81 136 
Training ships ir. acs’ come RC ee | 126 
M.L, guns 68 ... 549,885 ... 257, ... 827 1476 


Our supplement this week illustrates the latest addi- 
tion to the battleships of the English Navy. She has 
been built at Pembroke from the designs of Sir W. H. 
White. Above we give a profile of the ship. She is in 
most respects so similar to the Prince George that the 
very full description we have given of that vessel renders 
a detailed notice of the Renown unnecessary. 








From enyememetie recently made on specimens of iron 
of different lengths, Mr. Henry Wilde, F.R.S., has found the 
magnetisation limit to be 4221b, per square inch, or 29°67 kilos. per 
square centimetre. In his communication to the Royal Society 

r. Wilde describes an experiment showing that the single-pole 
method of determining the magnetisation limit of magnetic 
substances compares favourably with the double-pole method, and 
that no higher degree of tractive force is to be expected from the 
latter than has been obtained from the former method. 
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NAVAL ARCHITECTURE AT THE EARL’S COURT 
VICTORIAN ERA EXHIBITION. 


Tu1s Exhibition, which was opened on May 24th inst., the 
anniversary of the birthday of Queen Victoria, by H.R.H. 
the Duke of Cambridge, is like that at the Crystal Palace at 
Sydenham, designed to show the progress made in art, 
science, and manufacture in this country during the sixty years 
her Majesty hassatonthethrone. As very much of what has 
been achieved in the way of real progress in that time is due 
to the application of mechanical science to nearly every de- 
partment of industry, and as it is the, engineer or practical 
mechanic who has made that progress possible, we think we 
are not far wrong in saying that, as without him the England 
of 1897 would have been little different to that of 1837, he 
does not obtain at Earl’s Court anything like the recognition 
that is his due. More particularly is this noticeable in that 
department of industry known as naval architecture, in which 
the engineer or mechanic, in concert with his brother crafts- 
man, the shipbuilder, have achieved such marked success. 
No attempt is made at even a small display of the typical 
ships that have come into use during the era, for either 
commercial or war purposes, but the exhibit is confined, with 
one or two exceptions, to the representative models of some 
of the vessels of one of the Transatlantic steamship com- 
panies, viz., the Cunard line. Although the Cunard Company 
were not the actual pioneers of the Atlantic steamship ser- 
vice, their claim to the inauguration and establishment of 
systematic ocean travelling is undoubtedly beyond dispute. 
In the Earl’s Court naval exhibit our attention is therefore 
first drawn to the model of the Britannia, the pioneer vessei 
of that company’s fleet, whose first voyage across the Atlantic 
was the beginning of the mighty traffic which has since been 
developed on its bosom. 

The Britannia was a wooden paddle-wheel steamer, built 
on the Clyde, in 1840, by Mr. R. Duncan, and engined by 
Mr. Napier. She had a length of 207ft., and a breadth of 
34ft. 4in., was 24ft. 4in. deep, and her displacement was 
2050 tons. She was fitted with side lever engines of 740- 
horse power, which gave her an average sea speed of 84 knots 
an hour on a coal consumption of 38 tonsaday. The cargo 
space of the vessel was 225 tons, and she was fitted for the 
accommodation of cabin passengers only to the number of 
115. She accomplished her poe voyage in comfort and 
safety in 14 days 8 hours, and to mark the date of its com- 
mencement she was despatched from Liverpool for Boston on 
July 4th, 1840, the celebration day of American indepen- 
dence, in the presence of an immense concourse of people. 
Her departure was the commencement of a new era in steam 
navigation, and the path made by her across the Atlantic, 
and followed by her sister ships the Arcadia, Caledonia, and 
Columbia, became the great highway of traffic between the 
two hemispheres. The vessel—minus her paddle-wheels— 
was barque-like in appearance, she having the old-fashioned 
square stern and counter, with a cut-water stem, figure-head, 
and bowsprit. 

The next vessel in order of date, a model of which is 
shown, is the Scotia—a sister ship to the Persia, built in 
1856, the first iron ship of the Cunard Company—built and 
engined by Mr. R. Napier, of Glasgow, in 1862, and having 
the following dimensions:— Length, 379ft.; breadth, 
47ft. 8in.; depth, 31ft. 10in. The engines were of the side- 
lever type, the two cylinders being each 100in. diameter, and 
12ft. piston stroke, and indicated 4000-horse power. The boilers 
were eight in number, the steam pressure carried being 20 lb. 

er square inch, and the coal consumption 160 tons a day. 
The Scotia was the last of the paddle-wheel ships built for 
the Cunard Company. She was eventually sold, and con- 
verted into a twin-screw vessel, and has been in use for some 
time as a telegraph cable ship. In the Cunard service she 
was brig rigged and had two funnels, the boilers being for- 
ward and aft of the engines. For many years the Scotia and 
Persia were the favourite passenger steamers of the Atlantic 
service, but propulsion by screw having by this time become 
well developed, the paddle-wheel had to give place to it in 
the Atlantic trade. 

Although screw steamers had been employed in the 
Mediterranean service of the Cunard Company since 1852, 
the first vessel of this type brought out by them for the 
Atlantic service was the China in 1862, followed by the 
Cuba in 1864. No models of either of these vessels are shown 
in their exhibit, but in their stead is one of the Russia, built 
in 1867. This vessel was slightly larger than the China, and 
had the following dimensions:—Length, 370ft.; breadth, 
43ft.; depth, 29ft.; and displacement 3100 tons. Her engines 
were of the inverted cylinder direct-acting type, the cylinders 
being 81in. diameter, with’a piston stroke of 45in. The ship 
was built and engined by Messrs. J. and G. Thomson, of 
Clydebank, Glasgow, and she carried on the express service of 
the company untilsold in 1881. The Russia was considered, 
when brought out, the most beautiful vessel that had been 
seen up to her time; her proportions and outline were per- 
fect, while the elegance of her interior and general accommo- 
dation soon gained for her a reputation for comfort and 
luxury. Her record passage across the Atlantic from Queens- 
town to New York was 8 days 28 minutes, the average speed 
maintained being 14:4 knots an hour, with the engines indicat- 
ing 3100-horse power, and driving a three-bladed propeller 
19ft. diameter and 30ft. pitch. Steam was supplied by four 
seven-furnaced boilers at a pressure of 25 lb. per square inch, 
the boilers having 12,300 square feet of heating surface and 540 
square feet of grate surface. 

The remaining representative model of a Cunarder is that 
of the latest type of Atlantic passenger steamships employed 
in the service—viz., that of the Campania and her sister 
ship the Lucania. The latest vessels of the fleet up to the 
advent of these last two had been some of the finest specimens 
of naval architecture and marine engineering produced up to 
that day; but they were now to be eclipsed by the two last 
named, which were ordered of the Fairfield Engineering and 
Shipbuilding Company, of Govan, in 1891. The model of 
these splendid vessels, now on view at Earl’s-court, is one of 
the best specimens of the ship-model-maker’s art that we 
have had the pleasure of seeing for some time. The majestic 
proportions of the vessel show up to great advantage, while 
the admirable finish of every detail leaves nothing to be 
desired. 

For the benefit of those of our readers who may not be in 
possession of our issues of 1892-3, in which we fully described 
and illustrated both these magnificent specimens of the 
engineers’ and shipbuilders’ art, we give the following brief 
description of the Campania :—Her length over all is 620ft. ; 
extreme breadth, 65ft. 3in.; depth from upper deck, 43ft.; and 
gross tonnage, 12,590tons. She hasa straight stem and elliptic 
stern, top gallant forecastle and poop, with close bulwarks 
all fore and aft, Above the upper deck are two tiers of deck- 








houses, surmounted by promenade and shade decks. Longi- 
tudinally, the vessel is divided into seventeen water-ti fit 
compartments by transverse bulkheads, which will enable 
her to float with any two, or in some cases, three of them 
open to thesea; and in addition to these precautions for 
safety the Admiralty requirements for armed cruisers in 
time of war have been complied with. In addition to the 
superstructures above the upper deck, previously mentioned, 
the vessel has four decks, viz., upper, main, lower, and orlop; 
the last being used for o, refrigerating chambers, store- 
rooms, &c.; while the three other decks are entirely devoted 
to the accommodation of passengers, and are fitted. up with 
a view to the greatest possible luxury combined with comfort, 
strength, and perfect sanitary arrangements; the principal 
apartments being noble in their proportions, suggesting 
rather the well-appointed chambers of a stately mansion on 
shore, than the accommodation within the steel sides of a ship. 

The propelling machinery of the Campania, which is of 
30,000 indicated horse power, consists of two sets of the most 
powerful triple-expansion engines that have ever been con- 
structed, fitted in two separate engine-rooms with a dividing 
centre-line bulkhead between them. Lach set of engines has 
five inverted cylinders, so arranged that their pistons—all of 
the same stroke—drive three coupled crank shafts, each crank 
being set at 120 deg. from each other. The condensing water 
is circulated through the condensers by four large centrifugal 
pumps, each driven by an independent compound engine. 
Steam for the main engines is generated in twelve large 
double-ended circular boilers arranged in two groups, having 
one funnel for each group. The Campania, when fully laden 
with cargo, stores, passengers, and their luggage, has a dis- 
placement of about 19,000 tons, or some 3000 tons more than 
that of any present existing merchant vessel or man-of-war. 

The Union Steamship Company show a model of their 
twin-screw pa ger steamers, Gaul, Goth, and Greek, 
steel vessels built at Belfast in 1893. Each has a length 
of 400ft., a breadth of 47ft., a depth of 31ft., and a gross 
tonnage of 4738 tons. They have an upper, main, and lower 
deck, a poop 47ft., promenade 142ft., and a forecastle 55ft. 
long. The propelling machinery consists of two sets of triple- 
expansion engines—driving three-bladed bronze screws—of 
2200-horse power, giving them a sea speed of 12 knots. Their 
bunker capacity is sufficient to stow enough coal to take 
them from England to Natal and back. The Palace Steam- 
boat Company also show a model of their paddle steamer 
Marguerite. 

Messrs. R. and H. Green, of Poplar, are the only ship- 
builders represented at Earl’s Court, their exhibit consisting 
of models of his Majesty’s 50-gun frigate Leander, of 
1571 tons, built by the then existing firm at their shipyard 
in Poplar in 1814. This vessel was one of the frigates 
popularly known as the ‘“‘ Forty Thieves,” ten of which were 
built at the Blackwall yard, the Leander being the last one 
built for the Government in connection with the great naval 
wars in the early part of this century. The second model is 
that of the Seringapatam of 818 tons, one of a new class of 
East India trader built in 1837. She was a great advance in 
size and form of all previous vessels of her class, and was 
noted for her quick and regular passages. 











A HEAVY BRONZE TAIL SHAFT. 


THE Phosphor Bronze Co., Limited, of Southwark, London, 
have recently supplied to Mr. J, 8S. White, of Cowes, a tail shaft 
forged in Bull’s metal, for the steam yacht Water Lily, which we 
believe is the heaviest forged bronze shaft ever fitted. The 
finished diameter of the shaft is 6fin., the rough weight 194 cwt., 
finished weight 17 cwt. The shatt was forged from a billet 14in. 
diameter, weighing 24 cwt., and had to pass Lloyd’s tests. It 
was, therefore, forged 10in. longer than required, and test pieces 
were machined from the end ; two of these pieces, tested by Mr. 
J. 8. White, of Cowes, gave 284 tons per square inch tensile 
strength, with 35 and 36 per cent. elongation on 6}in. 
length. The tested diameter was gin. The uniformity of the 
alloy is shown by the breaking load, which was 19,593 lb, in the 
one case, and 19,590 1b. in the other. Mr. J. S. White writes to 
the Phosphor Bronze Co. as follows in respect to these tests :— 
‘*You will observe from the above that the breaking load was 
28} tons per square inch. I am very pleased with the behaviour 
of the metal, and certainly think it is of a most uniform nature, 
and more like mild steel than any other bronze I have met with.” 
A third bar, tested under the supervision of Lloyd’s surveyor by 
Mr. W. H. Stanger, gave the following results :— 


Test number "aeee ver 10,522 
Dimensions, diameter .. 0°748in. 
Area, squareinches.. .. .. 0°4394 
Reduction of area at fracture “sh 36°0 
Extension on 6in. at fracture, per cent. .. 87° 6in. 
= 4in. i A ns 41°6in 
= 2in. ve - 1h; ab ise ee 
On original area, elastic limit, Ib. persq. in... .. .. 25,289 
pa ve ” ms persq.in. .. 11°29 
99 maximum stress, lb. per sq. in... 64,870 
ae $9 n tons per sq. in. 28°96 


As a remarkable proof how the shape of test bars affects results 
obtained, we may mention that two flat bars with a too small 
radius under the shoulder were also broken by Mr. W. H. Stanger 
= the same supervision, the results being as per table here- 
wit! 
Test number .. 
Dimensions .. .. 
Area, square inches 


10,495 «+ 10,496 
1°505in. x 0°495in. .. 1-505in. x 0°495in. 
0°7449 -. 0°7449 


Extension on Jin... .. .. .. 18°7 percent. 18°2 per cent. 
On original area, elastic limit, 

Yb. per sq. in... .. .. .. 28,858 27,374 

Tons persq.in. .. 12°€6 12°31 


On original area, maximum stress 


Ib. per sq. in. .. 59,225 -. 58,217 
Tons per sq. in. 26°44 -- 25°99 
Remarks... .. . Broke outside datum points. 


The Phosphor Bronze Co. has during the last years supplied 
approximately 200 tail shafts in Bull’s metal, which are, we are 
told, all giving great satisfaction. The present alloy is specially 
designed to pass Admiralty tests and requirements. 








TRADE AND BusINEss ANNOUNCEMENTS,—Mr. Robert Hammond 
has been appointed consulting electrical engineer to the City of 
Gloucester. His first duty will be to report to the Electric Light- 
ing Committee upon the general question of electricity supply for 
lighting and other purposes, and upon the advisability of the 
Corporation establishing works in conjunction with refuse destruc- 
tion.—We understand that Mr. W. Geipel, M.I.E.E., has resigned 
his ition as superintending engineer of the Brush Electrical 
Engineering Company, in whose service he has been for fifteen 
years, in order to enter into partnership with Mr. F. M. T. Lange, 
A.M.I.C.E, M.I.M.E., M.1.C.E.—France—nephew of the late Sir 
Daniel Lange, C.E., &c., of Suez Canal fame. These gentlemen 
have purchased the Westminster business of Messrs. Paterson and 
Cooper, which they intend to carry on and extend.—Col. G. M. 
Hutton, C.B., of Gate Burton Hall, near Lincoln, has been 
appointed chairman of Ruston, Proctor, and Co,, Limited, 
engineers, Lincoln, in the placé of the late Mr. Joseph Ruston, 









LAUNCHES AND TRIAL TRIPS. 


Tue Albina, a small steal screw steamer, which has been built 
and engined by Messrs, Wigham Richardson and Co., at their 
a Works, Newcastle-on-Tyne, to the order of the Dutch 
Colonial Government for their service in Dutch Guiana, went fora 
very successful trial trip on Thursday, the 17th inst. The vessel is 
124ft. in _—_ by 22ft. beam, and has a very light draught of 
water to enable her to ascend the rivers on her station. She has 
very comfortable accommodation for a good number of ngers, 
All throughout the trial the machinery worked without the slightest 
hitch, propelling the vessel in spite of the unfavourable weather 
at a speed of over 10 knots, and giving complete satisfaction to 
Mr. Boon and Mr. J, de Bruyn Kops, representing the Dutch 
Colonial Government, F 


On Wednesday, the 16th inst., the s.s, Windsor, recently built by 
Messrs. Ropner and Son, of Stockton-on-Tees, for Messrs. Evan 
Thomas, Radcliffe, and Company, Cardiff, left the Corporation 
Wharf for her official trial trip, which was made during the day in 
the Tees Bay, and, notwithstanding the strong gale blowing at the 
time, proved satisfactory in every way, the machinery and every- 
_ connected with the vessel working without a hitch, and a 
g rate of s was maintained. This steamer is of about 
6000 tons deadweight, and is fitted with the builder’s patent 
‘‘ Trunk”; she has been constructed and fitted out under the 
supervision of Captain Hesketh, of Cardiff, and Mr. F. D. Price, 
of Newcastle, both these gentlemen being present at the trial, and 
were highly pleased with the resultsobtained. The machinery has 
been supplied by Messrs, Blair and Co., Ltd. 


The suction dredger Forshaw, which has been built by Messrs. 
Lobnitz and Co., of Renfrew, to the order of the Corporation of 
Preston under the direction of the Ribble engineer, Mr. A. F. 
Fowler, was tried on the Ribble on the 17th ult. The first trial 
was made pow Lytham Pier, and the specified quantity of 800 
tons of sand was loaded in 274 minutes. Subsequent operations of 
loading show a result of 1000 tons of sand in 25 minutes. e 
general dimensions of the dredger are as follows:—Length over all, 
170ft.; breadth moulded, 36ft.; Depth, 15ft. 6in. he song: | of 
hopper, 2000 cubic feet. Engines, one set triple-expansion, 15in 
by 25in. by 40in. by 30in. stroke. Working pressure of steam 
160 1b, The dredging pump has a suction pipe 24in. in diameter, 
and is driven off the main engines. The machinery is arranged so 
that the propeller and pump can be worked together if necessary. 

On Thursday, the 17th inst., there was launched from the yard 
of the Tyne Iron Shipbuilding Co., Ltd., of Willington Quay-on- 
Tyne, a steel screw steamer built to the order of Messrs, Wm. 
Milburn and Co., of Newcastle and London, and of the following 
dimensions, viz.:—Length, 325ft.; breadth, 48ft. 6in.; depth, 24ft.; 
and to class 100 Al at Lloyd’s on the single-decked rule. This 
vessel has water ballast fitted right fore and aft on the cellular 
system, andis also fitted with all modern improvements for the rapid 
loading and discharging of cargo, including nine double-cylindered 
steam winches. Direct-acting steam windlass, large donkey boiler 
working at high pressure. Steam steering gear by Messrs. Donkin 
and Co,, and Hasties screw gear aft. The engines, which are to be 
supplied by Messrs. North-Eastern Marine Engineering Co., Ltd., 
are of the triple-expansion type, having cylinders 23in., 38in., and 
64in. by 45in. stroke, and working at a pressure of 180lb. On 
leaving the ways the vessel was named the Port Phillip by Miss 
Grace Brunton, of Tynemouth, 

On the 18th inst., Messrs, William Simons and Co., Litd., 
Renfrew, launched complete, with all machinery on board, the 
Walrus, a suction-pump dredger of 1300 tons hopper capacity, 
which has been built to the order of Mr. Walter Peace, C.M.G., 
Agent-General for the Government of Natal. The Walrus is 
almost a duplicate vessel to the Octopus, constructed two years 
ago by the same builders, and which has proved so successful in 
removing the bar at Durban. The dimensions of the Walrus are 
as follows :—Length, 215ft.; breadth, 36ft. 6in.; depth, 15ft. 9in. 
It is constructed to Lloyd’s highest class. The hull is subdivided 
into nine water-tight compartments. Two centrifugal sand pumps 
of 33in. diameter, each driven by independent sets of triple-expan- 
sion engines having separate condenser, and air and circulating 
pumps are fitted in the forward part of the vessel. The pumps 
are capable of raising 3000 tons of sand per hour, and working to 
a depth of 40ft. under water level. The main suction pipe, 
44in. diameter, is fitted in a central well at fore end, and is con- 
trolled by means of powerful hydraulic gear fitted on upper deck. 
This pipe is connected to both pumps, and is fitted with a novel 
arrangement of flexible joints placed at about the centre of the 
pipe, which enables the vessel to plunge about on a 25ft. radius 
without disturbing the nozzle on the ground. The propelling 
engines are two sets of triple-expansion type of 1250 indicated 
horse-power, driving twin propellers with a — of 94 knots per 
hour. The hopper doors are also worked by hydraulic appliances. 
The fittings also include auxiliary donkey boiler, feed heater, 
evaporator, and electric light instailation is fitted throughout the 
vessel, This is the seventh dredging vessel built by William 
Simons and Co., Ltd., for the Government of Natal. The vessel 
has been constructed under the direction of Mr. J. Wolfe Barry, 
C.B., consulting enginter for the Natal Government, assisted by 
Mr. William Inglis, resident inspector. The vessel was named by 
Mrs. William Brown, Meadowfiat. 

On Thursday, June 17th, Middlesbrough once more marked an 
epoch in the history of its onward career by the launch of the 
largest steamer that has been built on the banks of the Tees. 
This interesting event took + mem from the Cleveland Dockyards of 
Sir Raylton Dixon and ., When the large Canadian cattle 
steamer which has been built to the order of Messrs. Elder, 
Dempster, and Co., of Liverpool, was safely launched amidst the 
cheers of a numerous concourse of spectators. She is built to 
Lloyd’s highest class three-deck rule, her principal dimensions 
being :—Length 460ft., beam 52ft., depth (moulded) 30ft. 7in., 
with a deadweight capacity of over 8000 tons. She has been con- 
structed for the Canadian cattle trade, and specially fitted with 
cold chambers on the Linde system for the conveyance of dairy 
produce by special arrangement with the Canadian Government. 
The vessel is fitted with shelter deck of iron, upper and main decks 
of steel, shade deck yellow pine, seven bulkheads, and a complete 
electric light installation by Messrs. W. H. Allen, Son, and Co., 
Bedford. Handsome accommodation will be fitted on bridge and 
shelter decks for captain, officers, and engineers, with seamen and 
petty officers in forecastle, and firemen and cattlemen under upper 
deck forward, with foremen cattlemen aft. Very powerful triple- 
expansion engines will be fitted by Messrs. T, Richardson and 
Son, Limited, of Hartlepool, having cylinders 30in., 50in., 82in., by 
54in. stroke, supplied with steam by three large double-ended 
boilers working at 180 1b. pressure. The engines are also fitted 
with manganese bronze-bladed propellers, &c. It is expected 
when this vessel is conpleted she will be one of the speediest boats 
in the Canadian trade. On leaving the ways she was named 
Montrose by Mrs. Evans, wife of Captain Evans, who has superin- 
tended the building of the ship for ber owners. 








Motor Cars.—We have received another letter from Mr. 
Sturmey, in which he again complains that we are unjust to the 
Daimler Company, and again extols the merits of the Daimler 
carriage with which he accompanied a part of the Crewe trials of 
the Leyland van. Mr. Sturmey states that our description ‘of 
the incidents in the early part of the run is entirely inaccurate.” 
We can assure Mr, Sturmey that on this point he is under a great 
mistake, excused by the circumstance that his opportunities for 
acquiring information were by no means so complete or satisfactory 
asourown, This correspondence must now end, 
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MAJESTY’S BATTLESHIP PRINCE GEORGE 








FIREMEN’S BATH ROOM 











COMMANDER’S DAY CABIN => 
H.M.S. PRINCE GEORGE. 


We engrave this week some additional drawings of the 
interior arrangements of the Prince George, an elaborate 
description of which battleship appeared in a special number 
of THE ENGINEER upon December 18th, 1896. The sketch 
of the aft port stokehoid shows two of the single-ended 
return-tube boilers, which weigh each, when empty, about 
45 tons, and when filled with water at working height, about 
66 tons. Through the door in the bulkhead is seen a portion 
of the forward port stokehold. The boilers in the starboard 





and port boiler-rooms are, of course, back-to-back to one | 


another, and only the fore-and-aft bulkhead is between them. 
In this lies the great difference between these battleships 
and others of the class which preceded them, whose boiler- 
rooms were separated by a broad passage running from stem 
to stern, and beneath which the magazines lay, an arrange- 
ment certainly not to be commended. At the top of the 
engraving is seen one of the ventilating trunks leading from 
the ventilating fans, with the valve for closing it. 


trated in the special number, surround the boiler-rooms and 
the engine-room space, a; about the level of the deck seen in 
engraving, above the stokehold. 

The mechanics’ workshop of the Prince George is a most 
useful adjunct to a battleship’s interior economy. It has been 


contrived beneath the curved portion at the side of the | 


armoured deck, as may be seen from the sketch taken from 
the vice-bench platform. In it are screw-cutting and slide- 
rest lathes, shaping machines, and those for punching and 


shearing; the drilling machines and vertical engine are | 


round the corner, so it was not possible to produce them in 
the drawing. The size of this shop is, perhaps, somewhat 
insignificant when compared with the similar institution on 


board the Russian war vessel Rurik, but the great contrast is | 
in its complete fittings, appliances, and reserve stores, | 
which were conspicuous by their absence upon the foreign | 


ship. 

Thestokehold of the Prince George is a fairly cool place under 
ordinary circumstances, but when all the furnaces are lighted, 
and the vessel is running atasea speed of 15 or 16 knots, all the 
ventilating trunks in the world will not prevent thespace which 
intervenes between the boiler fronts on one side and the coal 
bunkers on the other being uncommonly warm, not to say 
hot. Here itis that the stoker on duty may be seen at these 
trying moments, burying his face in a pail of drinking water 
as though for very life. But when his watch is over and he 
escapes to thecool bath-room upon the middle deck above, which 
is the subject of our engraving above, the relief must be 
indescribable. Here are rows and rows of wash-hand basins, 
open flat baths for the more luxurious sybarite, and hot and 


The | 
ammunition passages, which were fully described and illus- | 























COMMANDER'S SLEEPING CABIN 


_ cold water laid on ad libitum. Plenty of light is afforded by | built, appears on the right of the writing desk, and the door 
| three incandescent electric burners, and there is ample | to the sleeping cabin is opposite. It is furnished cozily, and 
| accommodation for an entire watch. One of the water-tight | looks bright and cheerful at all times. 
doors of the apartment is seen open in the sketch, with its | The commander's sleeping cabin is the tiny apartment 
grim hanks for making all secure in the event of accident | of which we have also spoken before. The bunk is 
below. | secured upon the tail end of the gigantic aft barbette, possibly 
We have already spoken of the commander’s day cabin | to give confidence to the officer occupying so lowly a couch, 
|on the Prince George, at page 629 of the special num- | in the thought that he is supported by 14in. of steel walls, 
| to say nothing of backing. 
It is more like a bedroom 
in a doll’s house than any- 
thing else we can compare 
it to. 

A fighting top of the 
Prince George, illustrated 
on this page, is a capital 
- for a view, but we 
should not like to occupy it 
during an engagement. 
There is not shelter enough 
to please a person with 
ordinary nerves. The three 
3-pounder Hotchkiss guns 
are run round on movable 
carriages working on a 
circular tramway,and there 
is a davit and hoisting whip 
attached to each top for 
raising ammunition, &c. 
&c. Apertures, like the old 
‘‘ lubber’s hole ” of the top, 
in an old line-of-battle ship, 
are provided in the floor 
of the top, to which you 
ascend by climbing. irons 
attached to the surface of 
the mast. There is just 
room for a man of ordi- 
nary size to clamber 
FIGHTING TOP through. The space within 

the tops is made use 
ber. They ostensibly belong to the captain, and are|of for magazines, &c., the covers of which are indi- 
lettered as such, but, happily for his comfort, this is not a | cated in the drawing; as is also one of the “ lubbers’ 
flagship, so the admiral’s spacious apartments are available ho'es’” alluded to, with a man making his way 
for the captain pro tem. We omitted to mention that the | through it. The Prince George has four tops of this 
reason for the window curtains of this cabin, which is upon | character, and as 6000 rounds of 3-pounder ammunition 
the upper deck aft, and other window curtains on board, | are carried on board, the unit of 500 rounds to each gun 
having had their colour changed from crimson to claret, is | would enable a skilled marksman to make some very pretty 
that the bright electric light, shining through the former, practice against the crew of an enemy’s ship, or against 
caused confusion with the ship's port side lights. The great | an approaching torpedo boat from this position of “ high 
steel mainmast of the vessel, against which the cabin is | command.” 
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MESSRS. E. FODEN, SONS, AND CO., SANDBANK, ENGINEERS 


THE ROYAL AGRICULTURAL SHOW. 





meeting of the Royal Agricultural Society of England is 
being held in Manchester, and was opened on Wednesday 
in Trafford Park under the most favourable auspices. 
From the moment the entrance gates were thrown open 
to the general public large numbers of visitors made 
their way on to the ground, and the early conveyances 
from the city to the showyard were cconmel with pas- 
sengers. 

The present show is the most important that has ever 
been held, with the exception of the one in the year 1889, 
when the jubilee of the Society was celebrated at Windsor. 
On that occasion marked efforts were made to secure 
exceptional success, and in addition to £10,000 raised by 
the Local Committee there was a fund amounting to 
£4000 contributed from the Mansion House, and hand- 
some prizes were offered for almost every conceivable 
class of exhibit associated with agriculture. The Local 
Committee have discharged their duties in preparing the 
ground, laying the roads, and obtaining a good water 
supply, &c., to the satisfaction of the Society’s autho- 
rities. It is interesting to learn that the acreage of the 
ground where the show is being held covers a greater area 
than has been the case in previous shows with the already 
mentioned exception of Windsor. There is plenty of 
space between the rows of buildings, round the show | 
rings, and indeed in all parts of the ground, and no 
matter how large the attendance may be there will not 
be the slightest inconvenience or crushing experienced by 
the visitors anywhere. 

The competition for prizes this year in the implement 
section—apart from the usual silver medals—has been 
restricted to self-moving vehicles, divided into two 
classes, in each of which £150 have been offered to the 
first and second best. This, however, like Toe ENGINEER 
competition, has proved a failure, as only one vehicle put 
in an appearance. The miscellaneous implements en- 
tered for the Society's silver medals as ‘new imple- 
ments” for agricultural or estate purposes number 
seventy, and in point of merit appear to be quite 
up to the average. A prize of £10 has also been 
offered for milk testers, the competing firms being 
Messrs. R. and A. Lister, Limited, and the Dairy 
Supply Company. The implement yard has suffered 
very severely from the gales experienced last week, 
and some-of the stands were accordingly very far 
from being in readiness when the show opened on 
Wednesday last. The ground, too, in parts is extremely 
boggy, and it was a matter of some difficulty to approach , 
certain stands. Otherwise, the site chosen is suitable, and 
we do not recollect having seen a more representative 
collection of exhibits got together; but their arrangement 
has not been so successful as in other years, and it must 
be a disappointment for certain engineering firms to find | 
for their immediate neighbours whisky distillers and | 
* purveyors of foot-rot preventatives. Amongst engine 
builders the exhibits are chiefly of standard types. 
Those of the agricultural and hauling type are 
supplied chiefly by Messrs. W. Allchin, Aveling 
and Porter, Burrell and Sons, Clayton and Shuttle- 
worth, FE. Foden, Sons and Co., W. Foster and 
Co., J. Fowler and Co., R. Hornsby and Sons, Mann 
and Charlesworth, Marshall, Sons, and Co., Ransomes, 
Sims, and Jefferies, Ruston, Proctor, and Co., W. 
Tasker and Sons, and Wallis and Steevens. Above we 





illustrate a 10 nominal horse-power compound road 
locomotive of new design, hauling a string of other 











engines, all of which are to be seen at Messrs. Foden’s 
Mesa . | stand at the show. The 10-horse power engine has 
For the second occasion in its history the country | cylinders 7}in. and 113in. in diameter, with a stroke of | the engine to turn easily without the driver dismounting 


|12in. The boiler is of ample size. with 78 tubes, each 
6ft. long. It is fitted with two brakes, one operated by 
hand on the boss of the travelling wheel, and a steam 
| brake acting on the driving compensating centre. This 
| imposing engine is intended for heavy haulage over long 
distances. The gearing, shafting, boiler, and tubes are 
all made of the best steel for their respective purposes, 
; and all the bearings are of phosphor bronze. The load 
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depicted in the engraving is about 38 tons, and this was 
hauled from Sandbach—a distance of twenty-eight miles 
—in 8} hours with one replenishing of the water tanks. 
Messrs. R. Hornsby and Sons, Limited, are showing 
their oil traction engine which was illustrated in Tur 
ENGINEER of December 4th last. This engine has been 
working some months driving and hauling a threshing 
machine ; and, we are informed, has given general satis- 
faction. We believe this is the first oil traction engine, 
to work with other than benzoline, that has been 
made. It is constructed with wrought iron or steel 











frame, and fitted with three different speed gears. Ccm- 
pensating gear is fitted on the main axle, so as to allow 
to adjust any pins. This engine is entered for the 
Society’s silver medals. 

Messrs. Robey and Co.’s display of machinery is as 
usual very attractively arranged. A single-cylinder port- 
able engine has steel brackets riveted to the boiler for 
carrying the crank shaft plummer blocks and the cylinder, 
instead of the usual cast iron saddle and cylinder bolted 
to the boiler. The plummer blocks are directly connected 


‘ 
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CO.’S ATLAS OIL ENG'NE 


to the cylinder by steel tie rods, and are also connected 
together by a steel cross tie rod. The plummer blocks 
slide upon the planed guides of the brackets, so that the 
pull and thrust stresses are entirely taken off the boiler. 
The engine being thus erected upon the boiler as a 
whole, and having outside steam and exhaust connections, 
the number of bolt holes in the boiler is reduced to a 
minimum. Indeed, with the exception of the boiler front 
fittings, the hole for the steam stop valve, and another 
for the pump delivery, there are no other holes or made 
joints in the boiler. By the use of the external stop 
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valve and the external jacket feed all concealed or in- 
accessible steam joints are avoided, and the durability of 
the boiler and engine generally very much increased. 
Messrs. Robey also show an open-type high-speed 
vertical engine fitted with automatic shaft governor, 
acting on the slide valve direct. The crosshead of this 
engine is of special construction, with a steel gudgeon 
having a conical head, the piston-rod being secured to 
the crosshead by a coned end and cotter. With this con- 
struction the removal of the piston is much simplified. 
A compound undertype engine and locomotive boiler 
combined, fitted with automatic governor and link expan- 
sion gear, is worthy of attention. This engine has claimed 
for it the advantages that it is very powerful for the 
space occupied, and works with perfect regularity with 
very varying loads ; is extremely economical in fuel, con- 
suming, we are informed, under 2 lb. of best Welsh coal 
per indicated horse-power per hour. The working parts 
are perfectly balanced so as to run safely at high-speed. 
They have large wearing surfaces of ample size, and run 
cool with heavy loads. It is well lubricated for long runs. 

Messrs. Ransomes, Sims, and Jefferies exhibit two new 
implements at their stand. One is a new rotary potato 
digger, with feathering, self-clearing tines, which is com- 
peting for a silver medal. The principle adopted in this 
machine is that, instead of the digging tines being rigidly 
fixed in the rotary wheel, they are at the right moment 
made to turn partially round. This is accomplished by 
governing the tines by a cam, giving them a feathering 
or self-clearing action. The advantage claimed for this 
is that the tines can be made well hooked to go under 
and raise the potatoes with the least possible power, and 
that on leaving the soil, the feathering action, which 
then turns the hooked point of the tines downwards and 


backwards, delivers the potatoes on the top of the soil | 





This action, 
which is said to be absolutely new, gets over the difficulty 
there has always been before, that ifthe tines were made 
the right shape for lifting the potatoes, they were the 
worst shape for carrying round the potato haulms with 


and frees the tines of the tops and haulms. 


the rotary wheel. The machine is substantially con- 
structed, and there is nothing likely to break or get out 
of order. A light cultivator for small holdings, mounted 
on three wheels, and with a seat, is also exhibited for the 
first time. This implement has seven taper steel spring 
tines fixed in two rows on one solid frame. This frame 
has a vertical parallel movement, insuring the tines 
always working at an even depth, and they can be moved 
sideways to suit different widths of drills. Thetworows 
of tines being placed one on front of and the other behind 
the axle, the cultivator works at an equal depth over 
ridges and furrows. The tines tapering from top to 
bottom give great strength and elasticity. 

Messrs. E. Humphries and Co., Limited, are showing 
the “ Atlas” oil engine, an illustration of which appears 
on page 639. This engine is so constructed that the 
air and exhaust valves open and close at any appointed 
time to suit the various loads or work required, these 
being worked by trip gear, the governor being specially 
sensitive and regulating with great nicety the supply of 
oil to the vaporiser according to the varying load, thus 
insuring great steadiness of running and increased 
efficiency and economy. The principle of working is 
‘*spontaneous” combustion. In starting the engine a small 
oil lamp is used, in which is burned the same oil as is 
used by the engine. This lamp is for heating up an 
adjustable ignition piston inside the combustion chamber 
at the back end of the cylinder. Usually from seven to 
ten minutes are required to heat up this ignition plate 
sufficiently to ignite the combustible mixture and start 
the engine, after which the lamp is dispensed with, an 
even temperature being maintained by each explosion. 
No ignition tubes are employed, and an impulse is 
obtained every other revolution. The engine is specially 
designed for using common heavy Russian or American 
petroleum oil, but common petroleum lamp oils may be 
used if required, as the working parts are constructed with 
adjustable arrangements for suiting these different oils, 
the necessary adjustment being made in a few minutes. 
The oil tank is formed in the cast iron base of the engine 
bed, and an oil pump is fixed so that there is no waste of 








oil in leakage at the pump glands or pipes. A special 
designed safety or starting and stopping valve is fixed on 
the back top end of cylinder, and serves three purposes. 
In starting the engine the pressure is taken off the valve 
to reduce the compression of air; after this the valve 
will keep and regulate the compression, and any exces- 
sive explosions which may take place will thus escape ; 
when the engine is stopped, this same valve prevents the 
engine from reversing or running backwards. 

The late opening of the Show, and the results of the 
storm on many of the exhibits, lessen the length of our 
report this week. We are obliged to reserve notices of 
several interesting exhibits until next week. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves ae 3 ag for the opinions of our 
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AMERICAN VU. ENGLISH RAILWAY BRIDGES, 


Sir,—After an absence of fifteen years from the practice of 
bridge building in England, and after spending twelve of those 
years in such practice in the United States, it may be interesting 
to some of your readers to hear my first impressions on returning 
to the subject of railway bridge building in England. My impres- 
sion is that the progress made in this country is not equal to that 
made in the United States during the above period. 

To my knowledge remarkable progress has been made in the 
United States in the last decade towards the attainment of an 
economical and safe bridge; but in England I see in much modern 
work the ambiguity and waste due to multiple systems of truss- 
ing, short panels, and the non-intersection of axes of members. 
Secondary strains and excentric loading are common. Main ties 
look heavier than struts, notwithstanding the former are in stable 
equilibrium, whilst the latter are in unstable equilibrium. The 
usual broad thin tension members are both unsightly and in- 
efficient, their existence only being defensible from the fact that 


weldless steel eye-bars are not made in this country. The close 
system of trussing used in spans of 100ft. to 200ft. is oppressive 
and wasteful. Compression members are often of the weakest 
form, having most of the material concentrated near one neutral 
axis. Riveted connections are still prevalent where pin connections 
would secure greater economy and symmetry. Wind trussing and 
lateral bracing are often inefficient. Fairburn and Hodgkinson 
still seem to be the chief authorities in England for certain a 
mental data, whilst many of the valuable experiments which have 
more recently been made in the United States are unavailable, 
owing toa difference in systems. No standard rolling loads and 
allowable unit stresses seem to have become general in England, 
notwithstanding engines and rolling stock travel over other than 
their own system. Strains in tons of 2240 lb., and loads in cwts, 
of 112 lb., are still to be seen. 

Lest I may be suspected of bile, or spleen, or bias, I may say 
that, with perhaps one or two exceptions, the whole of the above 
statements can be confirmed by references to your own valuable 
Pp ALFRED D, OTTEWELL. 


aper. 
Derby, June 9th, 





MOTOR CARS. 


Sir,—I have gone into the various motors described in yours of 
the 4th inst., and failed to find there a practical motor. Having 
for twenty years, as a locomotive driver, handled a variety of 
engines, I took up the motor problem from a driver’s point of view, 
the following being the solution, so far as I may judge without 
experimental trials, which I have not the means to make :— 

1st.—A self-starting motor using light or heavy oils, ae 
direct to driving wheels, there being no clutch, cog-wheels, belt, 
or other device, a regulator and a reversing lever being the only 
handles required to control the engine—brake excepted. 

2nd.—Two explosions per cylinder per revolution, the reversing 
lever controlling the admission and exhaust by a slide valve, as in 
a locomotive, The novelty is in the slide valve and the means of 
actuating it, 

This invention is provisionally protected, and my object in 
writing to one who has shown alt interest in this subject is to 
meet an honourable gentleman or firm who have the scientific 
knowledge I have not, who would give my motor a trial, and deal 
with it according to its merits. JOHN BEECH. 

6, Spring’s-terrace, Ilkley, Yorkshire. 

June 16th, 


Sir,—In your issue of February 19th last, I had occasion to 
—_— out that the advertisement seeking tenders for mechanical 

aulage between Liverpool and Manchester, did not emanate from 
this Association, and, as one of your correspondents reverts to the 
matter this week, must now beg leave to remind your readers that 
it was Messrs, Elder, Dempster, and Co, who desired to conclude 
such a contract. 

Briefly, the facts are as follows:—When, in February last, the 
Prize Scheme Sub-committee of the Local Council decided not to 





offer a premium for the best motor wagon till a later date, a sug- 

gestion was made to Messrs, Elder, Dempster, and Co. to follow 

the above-mentioned course. Subsequently, this firm desired the 

assistance of the sub-committee in considering the several schemes 

— and acted on the report drawn up by the members 
ereor, 

In conclusion, let me say that my chief reason for venturing to 
trespass on your valuable space is to make clear the position of this 
Association, which has no intention whatever of entering as a body 
upon any commercial ae SHRAPNELL SMITH, 

onorary Secretary Self-propelled Traffic 
Association, Liverpool cad District Centre, 
Royal Institution, Liverpool, June 19th, 





Str,—As you very pertinently remark, an output of three 
motor cars per week by 300, or even 200, men, working overtime, 
would be a very poor return. Mr. Sturmey has forgotten to say 
that the works of the Daimler Company are mainly employed, not 
on motor cars, but on launch engines and Daimler bicycles. The 
facts are well known here, but may not be known so well else- 
where, PEEPING Tom, 

Coventry, June 15th. 





PRODUCER GAS, 


Sir,—I could, if your correspondent really means what he says, 
give you the names of firms in Eogland and Scotland who would 
be prepared to enter into a contract to supply gas suitable for 
driving gas engines, and for a series of years, at a less price than 
that quoted by him, but as your correspondent is advocating 
a rival process, I must be forgiven for disbelieving in the 
sincerity of his promised gratitude. I thank Mr. Humphrey for 
correcting the reference to the report published in THE ENGINEER 
No. 2122, 1896, but I always thought that Wigan bituminous 
slack coal came under the category of rubbishy fuel. He is also 
right in saying that there was no reference to peat fuel, but if he 
will refer to the Times, March 30th, 1895, he will see that the 
same plant used in the tests referred to was successful in con- 
verting peat into gas engine driving gas, and! understand that in 
this plant no steam and steam boilers are necessary. From the 
Times report, I should think that peat would be an economic fuel 
to use, and there is no ome | that it would be very cheap, 
and I suppose it could be in any gas generator plant, 
Judging from his letter, I should be right in presuming that Mr. 
Humphrey would say, that if a Japanese came to England and then 
invented something during his lengthened stay here, that some- 
thing would bean English invention. He might as well say that a 
man born in a stable isa horse. England is a free country, and a 
foreigner is welcomed here, and has ever been treated better than 
a native, but I pity a poor English inventor who has to make 
headway in Germany by relying on his inventive talent. 

7, Powers-place, Kerder-street, Gas Power. 

New Cross, § E., June 21st. 





STEAM HEATING APPARATUS. 


Str,—I should be glad if any correspondent could, through 
the medium of your valuable columns—space allowing—give me 
some information of actual experience in a similar case to the 
following :— 

I wish to arrange a compact circulating steam system on the 
same principle as a mill heated by steam piping, but am rather 
dubious as to the successful working of a particular arrange- 
ment. In my case it is proposed to have steam at about 20 lb. 
pressure, taken from a boiler in the basement, through a long 
coil, say 400ft., of lin. pipe, used for heating cold air in con- 
nection with a ventilating scheme—this coil being fixed at a 
slightly higher level than boiler, but as close as possible to it— 
and back to the latter below water-level through a check valve. 
The cold air forced past the steam coil would cause rapid con- 
densation in the pipe, and it is a question whether the condensed 
water would return into the boiler quickly enough to prevent 
the coil soon becoming full of water instead of steam, which 
latter must be maintained in the pipes, since hot water would 
not give sufficient heat. As there is a diversity of opinion among 
engineers to whom I have mentioned this matter with regard to 
the success of such an arrangement, I think the question may also 
be of some little interest to your readers, S. H. 

Manchester, June 16th, 





GALVANISING TANKS. 


Str,—In our business we are sorely troubled by the rapid and 
unequal destruction of the tanks in which we galvanise small 
articles of malleable cast iron, and we venture to trouble you to 
publish this letter in the hope that some of your readers can help 
us. We have tried wrought iron, but such tanks are very costly, 
and only last about two months. Then we tried cast iron. Our 
present tanks are 2in. thick. They are most uncertain ; we have 
had one last seven months ; the usual last is three months, We do 
not know why some last longer than others. 

We have also found, as we think, the reason why galvanising 
makes iron brittle, and quite obviated it. It seems such a curious 
reason that, hot being chemists, we hesitate to make it public. 
Our galvanised work is stronger, more ductile, and tougher after it 
has been in the melting pot than before. The reason why seems to 
have no connection whatever with the result, but we get the result 
all the same. 

We shall be very much obliged to anyone who can give us the 
name of a maker of galvanising tanks which would last even six 
months. The money we spend on tanks is a very heavy item in 
our expenses, B, anD Co, 

June 23rd, 1897, 











Explosives IN CoaL Mrngs,—The order made by the Home 
Secretary last year under Section 6 of the Coal Mines Regulation 
Act, 1896, is now revoked by an order dated June 4th, 1897, which 
absolutely prohibits the use of any explosive other than a permitted 
explosive in the seams of coal mines in which inflammable gas has 
been found within the previous three months in such quantity as 
to be indicative of danger, and in all roads and in every dry and 
dusty part of coal mines which are not naturally wet throughout. 
In all such mines or poste thereof as aforesaid the use of permitted 
explosives is prohibited unless the following conditions are 
observed :—(a) Every charge of the explosive shall be placed in a 
properly drilled shot hole, and shall have sufficient stemming ; () 
every charge shall be fired by an efficient electrical apparatus, or 
by some other means equally secure against the ignition of coal 
dust; (c) every charge shall be fired by a competent person 
appointed in writing for this duty by the owner, agent, or 
manager of the mine, and not being a person whose wages depend 
on the amount of mineral to be gotten ; (d) each explosive shall be 
used in the manner and subject to the conditions prescribed in the 
schedule hereto or in any schedule substituted therefor by any 
future order. It is provided that nothing in this order shall 
prohibit the use of a safety fuse in any mine in which inflammable 
gas has not been found within the previous three months—not six 
as before—in such quantity as to be indicative of danger. As in 
the previous order there is a conditional prohibition of all explo- 
sives in main roads, and the order is not to apply to mines of clay, 
or stratified or nodular ironstone, nor to shafts in course of being 
sunk from the surface, or deepened, nor to drifts and other outlets 
being driven from the surface, if such shafts, drifts, or outlets are 
not ventilated by return air. Where a mine contains several 
separate seams this order is to apply to each seam as if it were a 
separate mine. ‘The list of permitted explosives given in a 
schedule remains unaltered. 
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RAILWAY MATTERS. 


Tur Dominion Government has given the promoters of 
the Rainy River Railway—which is a link in the competing line 
from Lake Superior to Winnipeg—to understand that aid will be 
granted them to the extent of 6400dols. per mile for 165 miles. 
Reuter says this new railway will open up the rich mineral region 
of the Lake of the Woods and the agricultural district of Northern 
Ontario. 

Tue cable electric railway toa peak of the Sierra Madre 
Mountains overlooking Los Angeles, about 6000ft. above the sea, 
has not proved financially successful. The line issued bonds to 
the amount of £100,000, of which few, if any, were taken by 
British capitalists, and it is now in the hands ofareceiver. Owing 
to an informality in the issue of the bonds, it is possible that the 
bondholders will not get anything. 


Tue Nilgiri Railway has made certain proposals to 
the South Indian Railway with a view to securing co-operation in 
extending the Nilgiri Kailway from Metapollium to Sattyaman- 
galam, and from Erode vid Sattyamangalam and tbe Gajalpatti 
Pass to Nanjangud, says Indian Engineering. The directors of 
the South Indian Railway are willing to assist, provided the 
approval of the Government of India is obtained. 


A COMMUNICATION was received at the Burslem Town 
Council meeting from the Board of Trade enclosing a copy of an 
application which had been received from Mr, Godfrey, acting on 
behalf of the North Staffordshire Tramways Company, for the 
consent of the Board to the use of steam power on the above- 
named tramways for a further period of one year, and the Cor- 
poration were requested to state whether the Burslem Corporation 
had any objection to the time being extended. Alderman Lawton 
said the tramways company were taking steps to give a service of 
trams to be worked by electricity. It would be awkward to pre- 
vent them running by steam till they completed their arrange- 
ments for working by electricity. He moved that the consent of 
the Corporation be given for the extension of the use of steam for 
another year. Mr, Edwards seconded the resolution, and it was 


Tue report of Lieutenant-Colonel Yorke on the collision 
that recently occurred at the Dingle Station, on the Liverpool 
Overhead Railway, by which three passengers wereinjured, has been 
issued. He states that the primary cause was signalman Orford’s 
deliberate breach of the block rules, whereby he permitted the 
10 o’clock train to start from the up platform at the time the 
other train was as the station on the up line, This was 
by no means the first occasion on which the same thing had been 
done by him. It was manifestly useless fur railway companies to 
incur expense in providing modern appliances for ensuring the 
safety of the travelling public if a signalman was to be permitted 
with impunity to render all such safeguards nugatory, and to expose 
passengers to unnecessary danger. As soon as Orford had accepted 
the empty train, it was his absolute duty to have allowed it to 
run into the station up the down platform before he let the 10 
o'clock train start. Lieutenant-Colonel Yorke regards his offence 
as exceedingly serious, and as one that should in future disqualify 
him from the responsible position as signalman. The report adds 
that driver Thomas Middlebrook was also largely responsible for 
the occurrence, inasmuch as he ran past the home signals, which 


were at danger. 


At Welshampton on Friday last, Dr. Lewis, coroner, 
concluded the inquest on the bodies of the nine Royton passengers 
who were killed in the accident on the Cambrian Railway on the 
1lth inst. At the close of the inquiry, Colonel Yorke, replying to 
the foreman of the jury, said the permanent way was not suitable 
for trains running at forty miles an hour. He considered 
twenty-four miles an hour was fast enough for trains run- 
ning over the line. He admitted the engines did go over 
quite safely, but in so doing it is possible they caused the 
lateral disp t. It d to be just as fair to assume that 
the engines made that displacement as any other part of the train. 
The jury, after considerable private deliberation, returned a ver- 
dict that the deceased came by their deaths accidentally through 
the breakdown of an excursion train. There was not sufficient 
evidence to account for the accident, and no negligence on the 
part of any of the officials had been shown. The Cambrian 
engines and coaches were of modern type. The jury were of 
opinion that the accident would never have oper had the van 
of the Lancashire and Yorkshire Railway not been at the front. 
They recommended that four-wheeled brakes of the description of 
the Lancashire and Yorkshire van should not be attached to 
vehicles of a modern and much heavier type, such as the carriages 
of the remainder of the train. 





Two elaborate express trains have been put on by the 
Chicago, Burlington, and Quincy Railroad to run between Chicago 
and St. Paul and Minneapolis as the ‘limited express” service, 
says Engineering News, Each train consists of six cars, as follows: 
A combination baggage, smoking, and buffet car, a regular 
sleeping car, a i - oapie sleeping car, a chair car, a day car, 
and a dining car, e combination car is 72ft. long exclusive of 
the platforms, and has a smoking room 382ft. long, with chairs, a 
lounge, card-table, bookcase, writing-desk, and buffet. The 
sleeping car is 70ft. long, with a main saloon 50ft. long, having 
sixteen sections, The compartment car is 69ft. 10in. long—76ft. 
over platforms—and has seven state-rooms and two drawing-rooms, 
each of which has toilet accommodation and a closet. The corridor 
is on one side of the car for half its length, and then on the other 
side. The chair car is 60ft. long, and has seating capacity for 
fifty-six persons. The dining-car has four tables, accommodating 
four persons each, and four tables accommodating two persons 
each. The trains are lighted by electricity by means of storage 
batteries under each car, these batteries being charged at each 
end of the run. They are also fitted with the Pintsch gas-lighting 
equipment. All {the cars are, of course, fitted for steam heat. 
The cars were built by the Pullman Palace Car br of 
Chicago, and are all fitted with vestibules the full width of the 
cars, and are mounted on four-wheel trucks having 38in. Allen 
wheels, with paper centres, The dining-car has six-wheel trucks, 
with brakes on all wheels. 


A GREATER variation in locomotive fuel consumption 
results from a variation in the number of cars per train than from 
a variation in the weight of the train, the number of cars being 
constant, according to experiments conducted by Mr. 8. P. Bush, 
superintendent of motive power, Pennsylvania lines west of Pitts- 
burgh. The experiments noted consisted in taking a large number 
of observations on trains running between Chicago, Ill, and 
Logansport, Ind., 115 miles, (1) on trains of equal weight but a 
varying number of cars, (2) on trains of an equa! number of cars, but 
varying weight. In the first case, that is with a constant weight and 
a variable number of cars, the records show that the fuel consumption 
increases very uniformly as the number of cars in the train increase, 
In thesecond case the records give rather irregular results in indi- 
vidual cases, but show quite clearly that with a given number of 
cars in the train very little variation in fuel consumption results, 
whether these cars be lightly or heavily loaded. For example, in 
one train of 32 cars the increase in fuel consumption was only about 
400 lb, between a weight of 750 tons and a weight of 1050 tons, 
Mr. Bush concludes :—As a result of the above information it can 
easily be seen that under the conditions existing on this particular 
division a flat car-mile basis—that is calling a car a car, whether 
loaded or empty, and making the necessary adjustment for the 
weight—would be the most accurate basis for measuring the 
work performed by engines and train crews, and for all practical 
purposes the adjustment on account of weight could be omitted 
entirely.—Hngineering News. 





NOTES AND MEMORANDA. 


A new determination of the gravitation constant and of 
the mean density of the earth has recently been made by Dr. C, 
Braun, at Mari in, in Bohemia. The result obtained for the 
gravitation constant is G = 665-786 x 10—!°, and fer the mean 
density it is 5°562725+0°0012, An account of the research is 
published in the Memovrs of the Vienna Academy. 


Tue prescriptions of the Société des Electriciens 
Suisse for electric installation and supply have been published in 
the annual report of that society. The formula for the minimum 
insulation resistance of a lighting installation is (10,000 + 
2,000,000/N) ohms, where N is the number of lamps, and every 
arc or motor is counted as though it were ten lamps, 


THe Physikalisch-Technische Reichsanstalt is now 
using carborundum crystals to a great extent to replace diamonds 
in the production of finely-divided scales, Small flat hexagonal 
crystals are chosen of from half mm. to one mm, size and mounted 
in a steel holder by means of a drop of shellac. The lines are said 
to be much more even than those produced by a diamond ; they 
have been examined when magnified fifty times and found to be 
still sharply defined. 


In last week’s issue of Nature, Dr. Oliver Lodge, 
referring to a note on sound signals at sea, repeats 2 suggestion 
which he has several times made privately, viz., to have on board 
ship not a double emitter but a double receiver of sound—-a pair 
of trumpet-mouths or collectors or ears, one at each side of the 
ship, with the bulk of the ship as a shadow-throwing object between 
(like the head), and with tubes leading from them into the 
captain’s or other quiet cabin. The listen-out man, having these 
tubes in his ears, would be able to hear distant sounds and estimate 
their direction with greater precision than if he trusted to his own 
small collecting organs, but he apprehends in just the same sort of 
way, and almost without training. 


During the year 1896 the capital expenditure of the 
four large London electric supply companies increased about 144 
per cent., but as their output increased by no less than 284 per 
cent, they were able, notwithstanding reductions in their charges, 
to greatly improve their dividend-paying capacity. Of course the 
foundation upon which this dividend-earning capacity, says the 
Electrician, mainly rests is the ratio of the capital outlay to the 
units sold ; the lower this the better. In 1895 the capital outlay 
per unit sold amounted to 3s.; in 1896 it was reduced to 2s, 9d. 
The coal bill, upon which the engineering eye instinctively fastens, 
shows a similar healthy reduction ; in 1895 the cost of coal per unit 
sold was 0 °68d., in 1896 it was only 0 ‘64d. 


A Réntcen Society has been formed, with Prof. S. P. 
Thompson as the president. The intention of the founders is that 
the Society shall occupy a position between those devoted purely 
to medicine, to physics, or to photography. Some of the members 
will study the sources of the Rintgen rays, others the applica- 
tions ; some the induction coils, others the tubes and the various 
forms and adaptations of the apparatus used in the production of 
the rays. Rintgen pr teens has been found serviceable in so 
many branches of scientific investigation that the Society appeals 
to a large constituency for support. It should be the means of 
increasing the efficiency and applications of the rays, and should 
also be of assistance to surgeons and others who have entered the 
new field of work without previous training in physics. 


THE importation of petroleum into Trieste in tank 
steamers has given rise to an Austrian Governmental inquiry as to 
the vapour of petroleum hanging about the tanks and the dangers 
arising from the explosive mixtures to which it gives rise, says the 
Amerwan Manufacturer. The result is that a method has been 
adopted by which the air from various parts of the tank is 
extracted and subjected to a threefold test, with a eudiometer to 
see whether there is any diminution of volume on explosion, with 
a Davy lamp to see whether the flame is altered by the suspected 
air, and with an open flame to see if it is inflammable, and if so, 
what kind of flame is produced; and it is only when these three 
tests are satisfactory that a light can be allowed near the tank. 
Otherwise, ventilation must be vigorously carried out until there is 
no explosive mixture in any part of the tank. 


THE experimental tank which is to be constructed at 
Washington by the Navy Department for trials with models of new 
ships, will be the largest basin of its kind under cover in the 
world, says the Marine Review. Its dimensions will closely approach 
those of some of the largest en | docks, and the depth will be suffi- 
cient to float many of the smaller ships of the navy. It will be 
covered on all sides, and the water will be supplied by the city 
reservoirs, or pumped from the Potomac River. From end to end 
the tank will be just 500ft. long and 50ft. across, and the water 
space will be 475ft. by 43ft. Its depth will be 14ft. Runni 
across, close to the water, will be a carriage upon which there wil 
be attached a dynamometer to register the resistance due to tow- 
ing a model through the basin. Models, varying in size from 10ft. 
to 20ft. of every new ship to be built will be attached to this 
machinery and drawn through the water. The wave motion will 
be observed, and the resistance it cffers will be calculated. The 
models will be plain affairs, constructed only with a view to pre- 
senting closely the actual lines of the ship it is proposed to build. 
Through the experiments it is estimated that the plans of all 
—— vessels can be improved, and valuable information 
gathered for use in designing the lines of ships, 


A METHOD of determining magnetic hysteresis loss in 
straight iron ep 2 was introduced at the last meeting of the 
Physical Society by Dr. J. A. Fleming. The author’s process is 
based upon the use of the bifilar reflecting wattmeter. The 
samples of iron, large or small, in the form of straight strips, are 
inserted in a long solenoid, The solenoid is traversed by an alter- 
nating current, and the square roots of the mean-square values of 
the current are determined by a Kelvin balance. A flat bobbin of 
fine wire may be slided along the strip ; an electrostatic voltmeter 
connected to the ends of this exploring coil gives the square roots 
of the mean-square values of the electromotive force in that coil. 
From these measurements and the known dimensions of the sole- 
noid and coil, the induction density B can be found at any point 
of the length of the strip. From these results a curve is drawn, 
co-ordinating the values of B to corr ding dist along the 
half-length of the strip. Assuming the hysteresis loss per cycle 
per c.c, of iron to vary as the 1‘6th power of the maximum induc- 
tion density, and then raising all the B ordinates to the 16th 
power, and plotting a new curve over the first, another curve is 
obtained, which represents the variation of hysteresis loss per c.c, 
of iron from point to point along the half-length of strip. Now, 
at some point along the half-le' of strip there must be a section 
where the induction density is B,, such that the true mean 
hysteresis loss for the whole bar is proportional to B,!®, Let this 
value of the induction density be called the “‘ effective value,” and 
the corresponding point in the strip the “effective point.” Let 
M. B1-6 stand for the mean ordinate of the curve representing the 
varying values of B!-¢ all along the half-length. Then, evidently, 

B, = 164/"Mf, Bré 
The following curious experimental result is found :—Whatever 
may be the length or section of the iron strip, the point at which 
the actual induction density has a value equal to the “‘ effective” 
value always comes at the same proportional distance from the 
centre of the strip. This distance is very exactly equal to 0°56 
of the half-length, as measured from the middle, or 0°22 of the 
whole length from one end. If, therefore, the secondary coil is 
placed at that spot, and the secondary voltage then observed is 
used to calculate the induction density, the value so obtained 
corresponds to the true mean value of the varying hysteresis loss 














per c.c, all along the strip, 






MISCELLANEA. 


Tue use of liquid fuel is extending in the mines and 
milis of the Oural region. It has recently been adopted by the Ust- 
Katoffski Ironworks, and in the ironworks at Zlatooust. At the 
Miniarski Works, in the Szimski district, oil is now used for heat- 
ing the puddling furnaces, and for all purposes except in the 
blast furnace, where charcoal is used. 


American steam engines for Australia have recently 
been ordered from the E. P. Allis Company, of Milwaukee, Wis, The 
firm has received an order for four cross d engines, with 
cylinders 26in, and 50in. diameter and 48in. stroke, direct- 
coupled to the dynamos, which will furnish current for the street 
railways of Sydney, New South Wales, As these tramways are 
owned and operated by the Government, the victory for engines 
of American manufacture is especially remarkable, says Hnguneer- 
ing News. 

Tue figures published in Simla show that the total 
decrease in the earnings of Indian and Burmah railways since the 
1st April now amounts to no less than thirty-two lakhs of rupees, 
as compared with the same period last year. This is entirely 
accounted for by losses on traffic with Western India, the Great 
Indian Peninsula losing eighteen lakhs, the Bombay-Baroda nearly 
seven lakhs, the Rajpootana-Malwa six lakhs, and the North- 
Western three lakhs. On the other hand, the traffic of the East- 
Indian Railways continues to expand its earnings for the week 
ending the 8th instant being as much as two lakhs of rupees better 
than for the corresponding week of last year. 


Ir is stated that Messrs. T. Richardson and Sons, the 
well-known marine engineers of Hartlepool, have added an electric 
power branch to their already extensive business, and have con- 
cluded an arrangement for the sole representation of Messrs. 
Brown, Boveri, and Co., of Baden, Switzerland, in this country. 
Messrs, Richardson wi!l be advised on all electrical matters by Mr. 
C. E. L, Brown, head of the firm of Messrs. Brown-Boveri, who is 
well known in connection with the electrical exhibition at Frank- 
fort in 1891, when he designed and executed successfully the 
scheme for transmitting power on a commercial scale from a water 
power station at Lauffen-on-the-Neckar to Frankfort, a distance 
of 100 miles, Mr. Brown has also designed and executed power 
plants of upwards of 100,000-horse power in all parts of the world. 
Arrangements have also been made whereby Messrs. Richardson are 
licensed to manufacture under the various patents of Mr. Nikola 
Tesla, The electrical department will be managed by Mr. C. F. 
Higgins, late chief electrician to Messrs. Brown-Boveri, and who 
is at present superintending the ——o of the installation by 
which Messrs, Richardson’s works at Hartlepool will be driven. 


THE Board of Harbour Commissioners of San Francisco 
believes that it has at last found a pile that will withstand the 
ravages of the voracious teredo, A teredo-proof pile driven 
in October, 1886, and an ordinary fir pile driven in April, 1894, 
were both recently taken up. According to an American con- 
temporary the common pile was so badly damaged by the inroads 
of the teredo after having been down but two years that, when 
laid on the wharf, it broke in two with its own weight, while the 
teredo-proof pile, which had been driven for nine years and six 
months, was found to be nearly or quite as sound as when it was 
first driven. The construction of this pile is simple. Inthe centre 
is a piece of timber 6in. square, about which are strips or 
boards secured alternately at right angles to each other until the 
proper thickness of the pile has been reached. In building the 
pile the centre coil is first smeared with a preservative compound 
made of either asphaltum, coal tar, or a similar substance that 
prevents the decay of wood. The strips are then nailed on oppo- 
site sides of the core, being first coated with the preservative com- 
pound. The outer surface of the completed pile is protected by an 
exterior coating or layer of the preservative compound. 


An important business, entirely new to Manchester, 
but common to nearly all other large seaports, will shortly 
spring up on the banks of the Ship Canal below Mode Wheel 
locks—namely, the importation and storage of cargoes of oil 
in bulk, says the Chemical Trades Journal. Since the open- 
ing of the canal, consignments of mineral lubricating oil, petro- 
leum, &c., have been imported to the Manchester docks in 
steadily increasing volume, but owing to the absence of accommoda- 
tion for dealing with oil carried in tank steamers, all such consign- 
ments have arrived in barrels. Notwithstanding this drawback, 
last year’s shipment of oil to Manchester, by way of the canal, 
amounted to 17,449 tons, as compared with 8155 tons in 1895, and 
there is no doubt that if storage tanks had been available the 
importation would have been much larger. Reference has already 
been made in these columns to the two large oil tanks which have 
been erected by the Manchester Corporation Gas Committee on a 
piece of ground adjoining the foreign animals wharf at Old Traf- 
ford. They be used ted thet 2 by = po arcane ~ — own 
purposes, and it is ex about 20,000 tons of oi! pass 
through them every year. This will, of course, be im in tank 
steamers from America or Russia, A development of even greater 
commercial importance is, however, the establishment of similar 
depéts for oil imported for general use. Two large tanks for the 
Liverpool Oil Storage Company are now in course of erection on 
the Old Trafford side of the canal, and it is said that this company 
is making preparations for dealing with a trade of 60,000 tons per 
annum. tt is stated also that several acres of land on the opposite 
side of the canal have been purchased by a Russian oil sgullato, 
which intends to construct similar tanks, and expects to do an 
equally large business. A local firm has already established an oil 
manufactory near Mode Wheel locks, and the Canal Company is 
to construct suitable wharves on both sides of the waterway, 


THE unsophisticated natives on the West Coast of 
Africa know how to adulterate their produce in a way that is 

rfectly astonishing, consideri their slight contact with 

aropean civilisation, The tradein rubber is brisk. The various 
forms in which rubber is now used have caused the demand for 
many months past to keep ahead of the supply. This circum- 
stance has probably fostered a practice which is we bringing 
discredit on the rubber export business at Lagos. Not very long 
ago a cask of rubber weighing 12 cwt. was brought to Lagos from 
up-country, and of this no less than 6 ewt. 5 1b. consisted of stones, 
bird-shot, and boiled cassava. The liability to get stones when 
one asks for rubber naturally demoralises the whole business, and 
it is evidently one for interference on the part of the colonial 
government concerned. That this would be effectual is sufficiently 
shown by what occurred at Sierra Leone a few years back. The 
so-called Sierra Leone rubber, which up to that time enjoyed a 
high reputation in the European market, began to deteriorate in 
quality in a most marked manner, owing to adulteration by the 
natives. In consequence of the severe competition amongst the 
merchants, no remedial measures were taken at the time, with the 
result that the quality of rubber became worse and worse, and, 
after falling in value from 2s. to ls. 4d. per lb., it became prac- 
tically momen, Beh in the Euro markets, and ruin threatened 
those engaged in the trade. e rubber obtained at Sierra Leone 
comes almost entirely from French territory, and eventually the 
French Government was induced to pass a law with heavy penalties 
against the buying or selling of adulterated rubber. There was a 
little trouble yith the natives at first, and the trade fell off in 
quantity, but after that the supplies were normal, and so improved 
in quality that the article regained its ascendency in Europe, with 
a value increased to 2s. 3d. per lb. It still maintains its compara- 
tive value, although, of course, fluctuating with the markets, The 
Manchester Chamber of C has made representations to 
the Colonial-office, suggesting that legislation similar to that in 
force in French Guinea should be adopted in Lagos, and the subject 
is at present under the consideration of Mr, Chamberlain.—Chemical 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—GeRoLpd anv Co., Vienna. 
CHINA.—KeEtiy anp Watsu, Lrp., Shanghai and Hong Kong. 
FRANCE.—Boyrvzav anD CHEVILLET, Rue de la Banque, Paris. 
GERMANY.—AsHER nv Co., 5, Unter den Linden, Berlin. 
A. TweEiTmevER, Leipsic. 
INDIA.—A. J. ComprivcE anp Co., Bsplanade-road and Railway Book- 
stalls, Bombay. 
ITALY.—Loxscner anv Co., 807, Corso Rome. 
Bocca Freres, Turin. 
JAPAN.—KELLY anp Watsu, Lrp., Yokohama. 
RUSSIA.—O. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 
8. AFRICA.—Gorpon anv Goron, Long-street, Capetown. 
R. A. THompPson anD Co., 83, Loop-street, Capetown. 
J. ©. JuTa anv Co., Capetown, Port Elizabeth, and Johan- 
nesburg. 
AUSTRALIA.—Gorpon anp GotcH, Queen-street, Melbourne; George- 
street, Sydney ; Queen-street, Brisbane. 
R. A. THompson anp Co., 180, Pitt-street, Sydney; 862, 
Little Collins-street, Melbourne; 7, King William- 
street, Adelaide ; Bdward-street, Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uprton anv Co., Auckland. 
Craia, J. W., Napier. 
CANADA.—MontREAL News Co., 386 and 888, 8t. James-street, Montreal 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InteRNatIONAL News Co., 88 and 85, 
Duane-street, New York. 
Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KeEtiy anv Watsu, Lrp., Singapore. 
CEYLON.—WIsAYARTNA AND Co. Colombo. 
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*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
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*,* With this week's number is issued as a Supplement a Two-page 
Engraving of her Majesty's First-class Battleship Renown, 12,350 
Tons. HKwery copy as rxsued by the Publisher includes a copy 
of this Supplement, and subscribers are requested to notify the 
fact should they not receve it. Price 6d, 











CONTENTS. 





Tue Enoiveer, June 25th, 1897. PAGE 
Construction WorK ON THE ASSAM-BENGAL Raitway. (Tllus.) . 633 
Tue Latest Great NORTHERN SINGLE-WHEELER. (Illustrated) .. 633 
Tria or Krupp THIN ARMOUR PLATES ue Ge eu ae 634 


Tne Review aT Spirweap. (Illustrated)... .. .. .. .. - «. 685 
NaVaL ARCHITECTURE AT THe Eart's Court Vicrortan Era Exat- 


ESR ae ee eae 2 637 
PP ee ee ee +. 637 
A Heavy Broyze Tait SHart van tne sh Ge -- 637 
H.M.8. Prixce Groror. (Miustrated.)  . . 688 


Tae Royal AGRICULTURAL Society. (Illustrated. ae ae 
LeiTERs To THE Epitor—American and English Railway Bridges— 
Motor Cars—Producer Gas—Steam Heating Apparatus—Galva- 
nising Tanks Suaaviea 56k -08.) te sa se 6 
RaiLway Matrexs—NotTrs AND MEMORANDA—MISCELLANEA .. .. 
aS Se ee Years—End of the Control-of-the-output 
Scheme... .. oe: gh mek bees CHR Ee! a 565 se (ae 
Deep Borings—Trade Follows the Flag—The Work of a Mine 


Inspector—Chinese Treaty Ports a 644 
|S ener thr Gaia A eee oc te oe co ce OD 
HONOURS FOR ENGINEERS... .. .. ae ee se ce ce oe GB 
AN O.p Newcomen Enaineg. (Illustrated.) 646 
FoREIGN IRON STANDARDS . 646 


Tue FortHcomine Visit OF THE INSTITUTION OF MECHANICAL EncI- 


WORM Ty TOPE cs as ck do ve 00) ce te se, ve OOO 
VerticaL TANDEM ComPpounpD Enoine anp Dynamo. (Illustrated.).. 647 
ScRaPine AND CLEANING WaTER Mains .. .. «2 «. os «se «» 647 
A Wrovont Stree, Puiiey. (Illustrated.) ee Ce ee ae 
EXPERIMENTS UPON PROPELLER VENTILATING FANS AND UPON THE 

Evectric Motor Drivina Tuem. (Lilustrated.).. oe oe 648 
AUSTRALIAN Nores 650 


LeiT«crs From THE Provincrs—The Iron, Coal, and General Trades of 
Birmingham, Wolverhampton, and other Districts—Lancashire 650 
Sheffield District—North of England... .. .. .. .. «2 « «. 65 
Notes from Scotiand—Wales and Adjoining Counties—Germany .. 652 
AMERICAN NoTes .. .. .. ene ee os ee -. 653 
THe PaTENT JOURNAL... .. .. «se oe os -. 658 
SELECTED AMERICAN PaTENTS.. .. .. . . 654 


“- oe we - 


TO CORRESPONDENTS. 


*.* In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communiations which do not comply with these 
instructions. 

*,* All letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be 0) y ti 

*," We cannot undertake to return drawings or manuscripts; we must, 
therefore, request corr ts to keep copies. 


REPLIES. 

W. H. U.—The address of the American Electric Vehicle Co. is 447, 
Wabash Ave., Chicago. 
T. H. K. (Sheffield)—Laminatep Sprinos.—Adams gives safe working 
load of spring in tons Botan ; 8 = 40 for steel, ) = breadth of plates, 


= thickness of plates, » = number of plates, L = half length of 





spring from buckle, in inches. Clark gives: s = ie for steel 
springs ; s = working load in tons, ¢ = thickness of plates in »,ths of 
inches, x = number of plates, ) = breadth, / = span, when loaded, in 
inches. 


H. W. (Derby) —We are not acquainted with any treatise which will 
afford you the information you require. Text-books on the subjects 
you mention very rarely make auy reference to detailed estimates. 
Neither engineers nor contractors care to let outsiders know too much 
about the actual cost of their works, except in the form of a good 
lump sum. Besides, an estimate for any particular work in one 
locality might be, and often is, practically worthless for the same work 
in another locality. The information you appear to want is purely of 
a practical nature, and not to be obtained from books, but in an engi- 
neer's office, or while in charge of the construction of large works. 
For the price of materials, some excellent “ price lists” can be obtained 
from Messrs. Spon, Publishers. A few private lessons in the prepara- 
tion of specifications, estimates, schedules of prices, and other details 
would probably be of great service to you. 


INQUIRIES. 
STEEL WOOL. 
Sir,—We are informed that there is in the market what is known as 
steel wool for polishing purposes. I shall be much obliged to anyone 
W. H.C. 


who can tell me where I can get this. 
Juue 23rd. 








MEETING NEXT WEEK. 


Tue INSTITUTION oF JuniOR Enotneers.—Saturday, July 3rd. Visit: 
The Lngineering Laboratories, &c., of Cambridge University, by invita- 
tion of Prof. J. A. Ewing, F.R.S., Hon. M. Inst. J.E. Train leaves 
Liverpool-street at 2.30 p m. 
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SIXTY YEARS. 


GREATLY daring, certain of our contemporaries have 
attempted to recount in their pages the story of the last 
sixty years; to recount the history of the world’s pro- 
gress since the venerable lady, whom all nations delight 
to honour, as a young girl assumed in the early morn- 
ing of a summer day the crown of this most mighty 
nation. As well might one try to carry away Niagara in 
a pail, or cover Yorkshire with a bank note. Efforts of 
the kind are fatuous, the workings of the journalistic 
mind unhinged and driven to despair. Better by far is 
it to give to those who care to think about the nation’s 
progress at all, a hint as to the direction their thoughts 
should take. Let them then imagine for a moment the 
world without railways, telegraphs, telephones, ocean 
steamships, sanitation, and anesthetics. We need not 
name anything other than these. Without these modern 
life would be impossible. In that proposition is contained 
the essence of the history of sixty years of advancing 
civilisation. 

In the whirl and stress of daily life, while all that 
we have comes to us as a matter of course, it is not un- 
natural, nor is it unreasonable, that the means should be 
forgotten by which we get the good things to enjoy, 
which to our fathers were unknown, and that we should 
be content to receive without troubling our heads much 
concerning the men who have given them to the world ; 
and we think that the occasion is opportune for directing 
attention to a very important and significant truth. We 
may say without arrogance that the world is more in- 
debted to the engineer than it is to anyone else for its 
progress, its health, its comfort, its refinement, and its 
luxuries. The engineer is the pioneer of civilisation. It is 
a matter of common knowledge and comment that the 
advances made during the last sixty years represent greater 
progress than does the work of antecedent centuries. 
But let us ask ourselves in what this progress 
consists; to whom it is due; who has redeemed us from 
comparative barbarism? Curiouslyenough it will be found 
that in all cases the engineer has come first ; the man of 
letters and refinement has followed him. Not to the 
poet, the artist, the divine, the lawyer, the legislator, is 
the world indebted primarily for its advance. These men 
have followed, not led. The fact is patent to every real 
student of history. Mankind is dependent for progress 
on the development of the natural resources of countries. 
Without corn, and iron, and coal, and the means of in- 
tercommunication, advance would be impossible. Now 
it is just in this direction that the engineer has laboured 
without ceasing; and it is easy to see that the world is 
under an infinitely greater obligation to George Stephen- 
son than to Shakespeare; and that Handel and Raphael 
have dene nothing for us as compared to James Watt or 
Richard Trevithick. 

Great as this nation is, enormous as is the realm over 
which Queen Victoria rules, it must not be forgotten that 
civilisation and progress have not been hitherto, and are 
not now, confined to this nation alone. In the present 
day we hear much about the work done by other peoples; 
and those who take a fatuous delight in running down 
England and exalting foreigners, seldom weary of telling 
us how great is the debt we owe to the science of France 
and Germany. But the truth is, that from England, as 





makes up modern civilisation. There were English engi- 
neers doing great work before the German or French engi- 
neer was heard of. Time was when Europe sat at the feet of 
ourengineers, and begged of them steam enginesand steam- 
ships, and mills, and looms, and forges. Thisis forgotten 


now-a-days ; but the fact remains, and with it another not 
less important or suggestive. If not to England alone, 
then to English-speaking people, the world is indebted 
for the inception and development of progress in almost 
every conceivable direction. It may be said that England 
lefi this, that, or the other undone. It may be said 
that the United States has not accomplished such and 
such things. But take the work of the English engineer 
and combine it with the work of the American engineer, 
and what is left that other nations have done better, or 
done at all, unaided, unadvised ? 

It may, perhaps, be urged that while we justly claim 
much for the engineer, we have overlooked the labours 
of the electrician and the chemist. We have done 
nothing of the kind. The word ‘‘engineer” is very 
broad in its meaning. As regards the electrician, what- 
ever he may be in theory, in practice he is an engineer, 
and the better the engineer the better the electrician. 
Indeed, it was not until the mechanical engineer turned 
his attention to the production of dynamos, and engines 
to drive them, that any real progress was made in the 
application of electricity to the wants of daily life. 
Electric lighting and locomotion are the results of the 
labours of men who are engineers first and electricians 
afterwards. In chemistry, while the line of demarcation 
is more clearly drawn, it is nevertheless indisputable that 
the engineer and the chemist are closely allied in their 
operations. To name one example among many we may 
say that every blast furnace in the kingdom bears direct 
testimony to the closeness of the alliance. 

What the sixty years next to come may do for the 
world it is impossible even to guess. There are moments 
when we are almost tempted to believe that the great 
veil which separates the unknown from the known will 
be drawn away, and man become really lord of all the 
forces of nature; and then the murky shadow of a great 
ignorance settles on us. But be the end what it may, we 
can rest certain and content that the engineer will do in 
the future as he has done in the past, and that tke 
English-speaking engineer will always lead in time to 
come as he has led from the beginning. 


END OF THE CONTROL-OF-THE-OUTPUT SCHEME. 


THE proposal of the Associated Coalowners of South 
Wales, with the hearty sympathy of the workmen, to 
limit the output in order to obtain better prices, has 
come to the end we anticipated. It has been for twelve 
months under discussion, and for the last four months 
the subject of consideration by a committee of practical 
men. Once or twice it appeared to be on the point of 
acceptance; and when we announced in December last 
that the principle of controlling the output had been 
approved in principle by the Freighters’ Association, 
the authors of the scheme began to congratulate 
themselves on an assured success. But in the mean- 
time circumstances had changed. It has been pointed 
out in these columns that, irrespective of the merits 
of the plan, or its ethico-economical character, a 
continuance of low and unremunerative rates would 
probably lead colliery owners generally to adopt it, while 
an appreciable rise in the market would induce them to 
prefer to retain perfect freedom of action. Steam coal 
was 9s. 6d. to 10s. per ton when the idea of limiting 
production was first seriously advocated ; it is now 10s. 9d. 
to 11s. 3d.; and not long ago, for a brief period, it rose 
to 12s. 6d. As the market quotation gradually rose, 
enthusiasm in favour of the control of the output visibly 
waned; those who had stood as its sponsors supported it 
half-heartedly; and an important section of coalowners 
who had been cautiously watching the trend of events 
made up their minds ‘to have nothing to do with 
the project. The condition required by Sir William 
Lewis and his colleagues in the drafting of the plan was 
that representatives of 95 per cent. of the total output 
should agree to be bound by its terms. It was never 
made clear whether this was meant to include the rapidly- 
developing anthracite industry in West Glamorgan and 
Carmarthenshire. If it did, coalowners in those districts 
could afford to say ‘‘ Thank you for nothing,” since, by 
present appearances, limitation of production is the last 
thing they desire. At any rate, it was a cardinal point 
that 95 per cent. of the output should be bound by 
the agreement. The official figures given at Friday’s 
meeting of both associated and non-associated coal- 
owners showed that~only 67°79 per cent. of the output 
assented, and of this 52? per cent. gave an adhesion 
conditionally on the original requirement of 95 per cent. 
being maintained. Owners raising 10°47 per cent. of the 
output took no notice of the invitation to join the move- 
ment, and the remainder either refused point blank, or so 
hedged in their acceptances with impossible provisions as 
to make them opponents also. 

Twelve months ago, or even later, the result might have 
been different, for the South Wales coalowners were 
despondent—unduly despondent as it soon proved—and 
would have welcomed anything that promised improve- 
ment. In amore buoyant market a change has come 
over the spirit of their dream, and the proportions 
revealed by the figures we have quoted would seem to 
show that a minority only of the aggregate body of coal- 
owners remains loyal to the original proposal. This 
would be enough of itself to justify the statement that the 
plan is dead. When it is added that the dissidents 
include the Hill-Plymouth-Company, the Powell- 
Duffryn, and Nixon’s Navigation, three of the chief pro- 
ducers in the coalfield, itis not rash toinfer, with the wisdom 
that comes after the event, that it never had a chance of 
active life. The improvement in prices, no doubt, had 
much to do with the result. But the quotation is still at 
least 9d. per ton below the 12s. 6d. rate, which, according 
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receive a fair profit on their capital, and the miner an 
adequate recompense for his labour. Undue competition, 
it is complained, still remains the bane of the trade. 
Apart from prices and undue competition, therefore, we 
suspect that there were other considerations influencing 
both the coalowners who have withdrawn, and those 
who declined to support the plan of control. In the 
interval of six months it can hardly have failed to occur 
to the more thoughtful that the restriction of supply, 
however elaborately regulated, must operate to lessen 
the volume of trade; and that higher prices on a reduced 
output would not be the exact equivalent for small 
returns on the maximum yield. That argument, 
indeed, has been used, and is based on the fact 
that, as experience shows, over-production is not 
always, or the main, cause of a fall in prices. The 
opening of new coalfields abroad, the natural fluctua- 
tions in the world’s demands, or the substitution of other 
substances for coal when that is abnormally and arti- 
ficially raised in price, are equally potent factors in the 
calculation ; and as regards what is called over-production, 
when half a million sterling or moreis invested in a modern 
colliery, a restriction of the output involves an enormously 
greater loss than in the case of the numerous smaller 
and half-worked-out concerns. The period for reflection 
offered since the Freighters’ Association endorsed the 
principle of the scheme has suggested to more than one 
owner that it would take the control of his business out 
of his hands. Undoubtedly it would; but would the 
suppression of unrestricted competition compensate him 
for the sacrifice of his liberty of action? The returns 
sent in to the Coalowners’ Association are evidence 
enough that, in the opinion of a large number of colliery 
firms, on this point and most others, the possible 
benefits of the plan are far outweighed byits intrinsic dis- 
advantages. 

There are the colliers to be taken into account. 
Naturally they welcomed a control of the output, and in 
fact, were the first to suggest it. The Welsh collier is 
paid according to the selling price, and he is interested in 
raising quotations and keeping them up. Itis notso with 
all miners, as we indicated in our references to the Inter- 
national Congress last week. The Westphalian Associa- 
tion for regulating the supply, on which Mr. D. A. 
Thomas, M.P., based his * Limitation of the Vend,’’ 
was denounced by a German delegate as inimical 
to the best interests of the workmen. Such 
schemes, he said, looked well on paper, but 
in their operation the collier had no place or advan- 
tage. Northumberland and Durham, indeed, would not 
consent to vote for an abstract resolution in favour of 
‘an international regulation of the output of coal.” In 
South Wales the colliers are not illogical from their point 
of view, even if they are entirely wrong in their economic 
opinions. Underselling, they urge, conduces to the “ re- 
duction of prices,” and under the sliding scale that pre- 
judiciously affects their wages. The failure of the 
attempt to regulate the supply to the demand has accord- 
ingly disappointed and irritated them, and provoked some 
of the more fiery spirits to complain that the employers 
have been playing with them all along. But underselling, 
it has to be remembered, does not invariably produce a 
fall in prices. The practice of ‘‘ undercutting” often, 
like a clumsily thrown boomerang, recoils on the reckless 
adventurer’s head. Nota few cases in point are known 
in Cardiff, and of these one will serve as an illustration. A 
large contract was given to a certain firm at a price far 
below the market. The result was that the contractors 
were unable to obtain supplies from any colliery in the 
district, and the contract had to be surrendered. Of 
course, there were forfeits which might have been exacted; 
but it was found that the contractors were men of 
straw, and not worth proceeding against. The contract 
was placed elsewhere, and in the end the honest 
coalowner came by his own. It is in the power 
of coalowners, if they choose, to check such illegitimate 
trading by refusing to deal with speculators of the kind, 
and they are pretty well known at the coal ports. But to 
say that a colliery company, with exceptional advantages 
in the form of the most modern machinery and econo- 
mical management, becomes an ‘ undercutter,” or is 
guilty of unfair competition, if it sells 3d. per ton below 
the market quotation, is an unwarrantable position to 
assume, and would penalise the largest and best collieries 
for the benefit of the small owners of almost obsolete pits. 


DEEP BORINGS. 


Tue reflection that in spite of all our theoretical, 
practical, and scientific knowledge, all our experimental 
research, and of that incessant, irresistible, and almost 
feverish desire to seek after the hitherto unattained, our 
knowledge of the interior of the earth amounts to nothing, 
is not conducive to our amour propre. Weare compelled 
to admit, however reluctantly, that we appear to be con- 
demned to exist solely on the surface, the mere skin of 
our terrestrial planet, and that the four old ‘‘ elements ” 
have always inseparably, hostilely, and what is worse, 
successfully combined in preventing us from quitting the 
very limited zone in which we live and move and have our 
being. A feeling of mortification, and even of deep humilia- 
tion, may overshadow our minds when we contemplate 
how completely ineffectual have been all our efforts to 
penetrate—not into the “interior,” for that is far too 
profound an expression, but even into the mere crust, the 
simple outside shell of the globe. The lore of the savant, 
the wisdom of the philosopher, the skill of the alchemist, 
and the sidereal fatalism of the astrologer, urged them on 
relentlessly in search of the unattainable, in which their 
very failures were attended with discoveries of the greatest 
value and importance tothe human race at the present day. 
After all, have we succeeded much better in many of our 
attempts? The North Pole, after claiming many heroic 
and lamented victims, still frowns defiance at us from 
behind his adamantine ice-bound barrier. His brother, 
situated in far Antarctic regions, preserves in solitude his 
eternal silence, unbroken by the triumphant shout of any 








adventurous explorer. The lowest mine, the deepest 
boring, the profoundest well, are but the veriest scratches 
upon the earth’s external film, and human operations 
in that direction must be carried infinitely farther before 
we can attempt the solution of numerous problems that 
are ever before us. 

Although in itself but a mere mite—a molecule in the 
infinite fields of space—the earth attains to us gigantic 
proportions when it is considered that we have not 
pierced its depths to an extent exceeding the three- 
thousandth part of its radius. There is no doubt that 
geology can aid, and has aided, us greatly in forming 
rational ideas and evolving fairly reasonable theories 
respecting the different phases through which the globe 
has passed since its formation, and the modifications 
which at different epochs have attended it. But these, 
similarly to the different theories put forward by the 
Neptunians and Plutonians, prove literally nothing. 
Besides, it is a matter of notoriety that the predictions 
of the most experienced geologists, miners, and metal- 
lurgists have been shown to be sometimes woefully 
false when tested by even our limited degree of actual 
experience in ‘making holes” in the earth. It is 
possible that necessity may have in the first instance, or 
coevally with the hope of gain, dictated the attempt to 
pierce beneath the surface of the globe. In certain 
countries at certain times both rivers and clouds fail to 
supply that indispensable requisite for human, and, in 
fact, for all life, namely, water; and in their despair, people 
no doubt appealed to their common mother. This was 
the origin of wells, and the knowledge subsequently 
derived from the enormous number of them sunk in 
every part of the world, together with the advance of 
geological science and practice, led to the formulating of 
distinct principles and data for the almost new science 
of subterranean hydrology. It was by paying due atten- 
tion to this particular branch of hydraulics that Paris 
can count upon at the present time between seven and 
eight million cubic feet of water as part of her total 
daily supply, drawn from the artesian borings at Hébert 
and La Butte-aux-Cailles. Our own ornamental supply 
at Trafalgar-square is drawn from the modest depth of 
about 400ft., and is quite eclipsed by the 1800ft. of the well 
of Grenelle in the neighbourhood of the French capital. 
It was probably due to either a neglect, or an ignorance 
of the laws which govern the action of subterranean 
watercourses, that caused the disastrous failure of the 
attempt to find water upon the artesian principle at 
Southampton. After carrying the boring to a depth of 
1520ft., the undertaking was abandoned in despair after 
fifteen years of time, labour, and money had been 
fruitlessly wasted on it. The chalk had been reached 
long before the ultimate depth was attained, and the 
trial terminated in that stratum. It is a matter of regret 
that the enterprise was not carried to a further extent, as 
a few feet more might have brought it to a successful 
termination. The sinking of the deep well at Hampstead 
is another instance of failure, but not due to either of the 
causes to which we have credited the previous mischance. 
On the contrary, the project was started and conducted 
under the advice and guidance of one of the most eminent 
gevlogists, particularly of that branch of the science, of 
our times. At about the same depth which was reached 
at Southampton Common, the experiment at Hampstead 
collapsed, and the result was the loss of those engaged in 
the promotion of it. 

There is a mine in Saxony which descends “into the 
bowels of the earth,” as the phrase is used in a vaguely 
exaggerated sense, so far as 4000ft.; but this depth is 
surpassed by that of several others. Until very recently 
the record was held by the boring at Schladebach, in the 
neighbourhood of Leipsic, which went down 5770ft. 
This dimension, great as it undoubtedly is, has been ex- 
ceeded in Upper Silesia, where a vertical distance of 6600ft. 
has been successfully pierced from end to end. At this 
depth below the surface of the ground the boring rods broke, 
which terminated the experiment, as the same unfortu- 
nate occurrence has terminated many other similar under- 
takings. In extensive borings of this description, the 
greatest obstacle to their progress and ultimate success is 
the excessive weight which is attained regularly and pro- 
gressively by the boring rods. Thirteen tons was the 
weight of the rods which parted from the total length, 
and were unavoidably left in the boring hole. A similar 
accident attended the sinking of the artesian well at 
Grenelle, but on a considerably smaller scale. When the 
distance had reached 1250ft. the rods broke. Attempts 
were at once made to recover them, and after fifteen 
months of very tedious and half-hearted kind of work, 
they were fished up and the operations recommenced. 
But there is a considerable difference between a depth of 
1250ft. and one of 44380ft., which was the depth at which 
the rods in the Silesian experiment gave way. From 
March till May in the following year was the time occu- 
pied in piercing this present maximum distance of 6600ft., 
which gives an average daily advance of 16}ft., and the 
cost reached £4000—by no means a large sum. 

One of the great and most interesting problems con- 
nected with our subject, which has not hitherto reached 
even an approximately conclusive solution, is that of the 
temperature of the lower strata, and finally of the centre 
of the earth. It has been observed with respect to the 
constitution or actual composition of the globe, that while 
science, geological or otherwise, can tell us what we are 
not likely to find under the crust, it fails to inform us 
with equal truthfulness what we shall find. The idea, 
very prevalent, that the interior of our planet exists in a 
molten condition, and that it encloses a vast central fire, 
is based upon several and fairly reasonable deduc- 
tions and inferences. First, there is the actual fact that 
the temperature increases as we descend. It is true that 
the law governing the rate of increase is not a very exact 
one, varying a good deal in different localities, but it is 
quite sufficient, even if it received no independent cor- 
roboration, fairly to warrant the assumption adopted. 
It should be stated that scientists of undoubted reputa- 
tion are by no means d’accord on the matter. But the 





first hypothesis is unquestionably supported by the 
phenomenon of voleanic action. At the same time there 
are undoubtedly other forces at work in addition to that 
of simple heat, assuming for a moment the existence of 
a central furnace. Chemical agents, and those also of 
an electrical, and possibly magnetic nature, assist in 
generating the enormous propulsive power to which vol. 
canic eruptions are manifestly due. These fiery upheavals 
point to the intermittent character of the motive force, 
and the extinct voleanoes indicate that in certain regions 
it is practically extinguished. The question that at once 
presents itself is, supposing the cause to still exist, 
which is evident, why have its effects locally ceased ? 
It is abundantly clear that abstract science will 
never lift the veil which hides from us poor superficial 
denizens the mysterious secrets of our world’s vast 
internal laboratory. It would be an insult to the progress 
we have made and are still making in mechanical skill to 
assert that we shall not succeed in carrying borings to 
much greater depths than have been at present attained. 
One reason that we have not already done so is due to 
the fact that the object of undertakings of this descrip. 
tion was not the investigation, except incidentally, of the 
nature of the interior of the earth, but the discovery of 
subterranean treasures which minister to the necessities, 
the comforts, or the luxuries of our mundane existence, 
Were an institution or a society of a scientific character 
started, with the avowed purpose of prosecuting the 
former and not the latter course, except in so far as the 
one is to a great extent inseparable from the other, results 
might ensue possessing a magnitude and importance 
which at present we can neither anticipate nor conjec- 
ture. We might fail in attaining our goal, which we do 
not place at a distance quite so extreme as the centre of 
the globe, but every additional yard pierced would bring 
us new revelations, and we might ultimately reach a 
depth in the earth and extract secrets from its profundity 
which would materially modify the conditions of human 
life on its surface. 
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TRADE FOLLOWS THE FLAG, 


BEARING in mind the close connection between commerce 
and territory, as exemplified in the generally correct saying 
that “‘ trade follows the flag,” it is at once suggestive and 
instructive to reflect upon the extent of the British Empire, 
the Jubilee of whose ruler was celebrated in so auspicious a 
manner on Tuesday. The Queen is at the head of the greatest 
commercial nation the history of the world has ever known. 
She is now the sovereign of some 12,000,000 square miles, or 
a little less than one-fourth the total land area of the globe ; 
and of a population of 400,000,000, or one-fourth the total 
population of the globe. And since comparison is the soul 
of criticism, it may be pointed out that the area of the 
Empire is now three times the size of Europe; about three 
million square miles larger than the whole of the Russian 
empire in Europe and Asia; more than ten times the size 
of the German Empire at home and abroad; nine million 
square miles more than the whole of the French dominions ; 
and somewhat more than the total area ot Africa. The totai 
population of the Empire is almost equal to that of Europe, 
more thea double that of Africa, more than three times that 
of the Russian empire or of the whole of America, and about 
five times the population of France and of all her possessions. 
No wonder that our trade is enormous. The combined 
revenue of the Colonies and India is £150,000,000, and of the 
whole Empire £250,000,000. The total trade of India and 
the Colonies is over £400,000,000, and of the Empire 
£1,200,000,000; whilst the shipping that enters and clears 
the ports of the Empire amounts to close on 200,000,000 tons 
annually. This last figure when the Queen ascended the 
throne was 7,000,000 tons. With regard to the United 
Kingdom, the aggregate import and export trade has, during 
the sixty years of the Queen’s reign, risen from £154,000,000 
to £681,000,000. Railway engineers will note with interest 
that our railway capital has been increased from £40,000,000 
in 1842 to over £1,000,000,000 in 1896, whilst the telegraph 
system has risen from small beginnings to a total of 
78,000,000 telegrams. 


THE WORK OF A MINE INSPECTOR. 


Tue office of her Majesty’s Inspector of Mines is no 
sinecure. Mr. F. N. Wardell, who has Yorkshire and Lincoln- 
shire under his charge, gives some idea of the work done by 
himself and his colleagues during 1896. In his annual 
report, just issued, he points out how the work has regularly 
increased. Besides nearly 500 mines, coal and metalliferous, 
his district now has added to it over 700 quarries. He has 
attended numerous inquests, investigated both fatal and non- 
fatal accidents at mines and quarries, been present at the 
meetings of the Board of Examination for managers’ certifi- 
cates, and attended at the examination itself. Further, he 
has had several consultations with owners and managers 
upon matters affecting the safer working of collieries, has 
visited mines and quarries promiscuously without special 
reason. Nor are these engagements the whole. Mr. Wardell 
has attended the Home-office at different times during the 
year, and reported and advised upon the special matters 
referred to him by the Secretary of State. His assistants 
and himself have made 515 visits underground at mines 
during the year, for general and special purposes. One of 
his assistants, Mr. Mellors, travelled 11,600 miles in the 
discharge of his duties; and another, Mr. Wilson, travelled 
15,700 miles. As if all this were not enough, Mr. Wardell 
adds that he has himself conducted the whole of the 
correspondence, ‘‘which,”’ he says, ‘increases to such an 
extent as to make it almost impracticable for me to cope 
with it.” It is evident that the office of a miners’ secretary 
is a bed of roses compared with that of one of her Majesty’s 
Inspectors of Mines. 


CHINESE TREATY PORTS, 


Ir appears from Consul Brenan’s report on the treaty ports 
of China that the Chinee has awakened, and is showing signs 
of business acuteness which suggest German contamination. 
We are told that foreign Powers have prepared in the 
eighteen Chinese ports which are open to foreign trade the 
ground for their own people, but that the Chinaman “ is 
gradually elbowing them out, and occupying the position for 
himself.” No wonder our British merchants complain. 
John Chinaman speaks the language, knows the ways and 
customs of the people, understands certain trade tricks, is 
saving, and is industrious. He has, however, a bogie called 
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the “likin” tax, which is levied on | apa after importation 
as soon as they pass out of a limited area, The Chinee is 
practically at the mercy of the officials who control this tax; 
and as Consul Brenan grimly expresses it, ‘“‘any Chinese 
merchant bold enough to raise a question would be so dealt 
with that his case would serve as an example for years to 
come.” The bogie, however, does not fight particularly for 
English merchants. It is true that the latter could escape 
taxation ; but if they were to sell in British-conducted sbops, 
and a Chinese was detected buying there without having 
paid the tax he would be heavily fined. Let us be charitable, 
we shall be amply repaid, and hope that future legislation 
may remove this bar to the development of a most promising 
commercial race. 








LITERATURE. 


One Hundred and Fifteen Experiments on the Carrying Capa- 
city of Large Riveted Metal Conduits up to 6ft. per second 
of velocity of flow. By Ciemens Herscuet, Hydraulic 
Engineer. First Edition, First Thousand. 8vo. cloth, 
2.00 dols. New York: John Wiley and Sons. London: 
Chapman and Hall, Ltd. 1897. 

Or the experiments recorded and discussed in this little 
book of 119 pages, 84 are original, and now for the first 
time published. Up to this time few experiments on the 
discharge of riveted pipes had been published, and those 
available had been made either on small examples, or had 
been so conducted as to lead to inaccurate results. The 
author has examined and analysed very carefully the 
various records which he has grouped together with a 
view of discovering the law relating to the discharge of 
the riveted class of pipes, but his opinion is that 
no sound deduction as to the effect of the diameter, or 
methods of construction of the conduits on the coefficient 
can be made; nor can any determination of the relation 
between the coefficients for smooth and riveted pipes be 
arrived at till many more experiments have been made. 
It appears, however, that one practical fact has been 
arrived at, inasmuch as he states that it has been ascer- 
tained that the diminution of the carrying capacity of 
riveted conduits by the lapse of time may be estimated 
at from 2 to 4 per cent. per annum for a period limited 
to five years. The author holds that no shape of formule 
as yet proposed is entirely satisfactory, and declines to 
evolve one himself, “‘ or otherwise to attempt to determine 
and portray, from an analysis of the 115 experiments at 
hand, the complex law, if such it may be called, governing 
the flow of water in riveted conduits.” He dismisses 
even the more recent and exact formule of Kutter, with 
its eleven different values of coefficient, as a striving for 
a law according to which nature declines to move. His 
extreme vi-ws on the subject of ‘‘ Experimenters who 
have evolved formule” are thus expressed: ‘‘ They first 
endow water with attributes which it does not possess, 
and then they proceed to torture the few experiments 
they may have made, or may collect, into the straight 
jacket of a formula which is based upon those non- 
existent attributes of water, or else they use the milder 
coercion of marshalling the few culled and chosen experi- 
ments, willy-nilly, by the gentler persuasion of the method 
of least squares into the framework of some formula of 
resultant outlandish mein, or, as the very latest method, 
by the use of logarithmic homologues.” Where all con- 
ditions are so changeable and results so uncertain, and 
where the multiplication of experiments invariably leaves 
the formula incompetent to represent the variations 
shown, he inclines to the use of the more simple and 
well-known empirical formula of Chezy, v = ¢ ,/r 8, and 
for this reason he has chosen to represent the results of 
hie 115 experiments in the form of coefficients suitable to 
this formula. The author has several interesting and 
instructive notes in his work—historical and others— 
and his observations on the use and misuse of units are 
worthy of careful attention, for in this matter hydraulic 
engineers have built up for themselves a veritable Tower 
of Babel. 

He urges the continued prosecution of experiment, and 
as a ready means towards facilitating such researches, he 
urges on the attention of experimenters the Venturi 
meter, which, although adapted by himself, he has 
modestly named after the discoverer of the principle on 
which the instrument is based. A description of this 
ingenious water-measuring device appears in vol. xciii. of 
the ‘“ Proceedings” of the Inst. C.E., and it is mentioned 
by Professor W. C. Unwin in vol. exxvi. of the same, and 
a description and several illustrations of the apparatus 
appear in the author’s book. 

He briefly describes it as ‘“‘a converging, followed by 
a gently diverging, tube; between the two is a short 
cylindrical piece, surrounded by a pressure chamber, 
which is connected with the interior by piezometer holes. 
A similar pressure chamber surrounds the main pipe at 
the inlet end. As will be seen, it is a meter of simple 
construction, contains no working parts, is applicable to 
the measurement of the smallest and largest flows, and 
can be permanently introduced into the line of closed 
conduits of any diameter. The loss of head is inappre- 
ciable, being little more than that through an equal 
length of the conduit, and not even that, except when 
the discharge is being registered, if a by-pass be intro- 
duced.” Space does not admit of further description of 
the appliance, or of reference to the principle of its action, 
and we must refer the reader to Note C, on measuring 
water, in the work under review for further information. 
The author’s style is often somewhat disjointed, and not 
always clear, while now and then a personal feeling crops 
up which gives to his writing an unphilosophical bias; at 
the same time there is no question as to the ability and 
open-mindedness with which he treats his subject. 


Tables showing Loss of Head due to Friction of Water in 
Pipes. By Epmunp B. Weston, 0.E. New York: D. Van 
Nostrand Company, 1896. 

In this little handbook are published two sets of tables 

which will be found convenient in the calculation of the 








discharge of pipes. The author, having found all 
hydraulic formule for the loss of head due to the friction 
of water flowing in pipes to be unsatisfactory, gives it as 
the reason why twenty years ago he was led to com- 
mence special investigations on the subject. He col- 
lected 520 experiments made by twenty-six different 
investigators, and arrived at a new formula of his own 
for the case of smooth lead and brass pipes. He also 
came to the conclusion that two formule, constructed 
by Darcy, the eminent French engineer, were well 
adapted to pipes having smooth interiors similar to new 
cast iron pipes. 

Table I. is suitable to very smooth pipes, similar to 
those of lead and brass, and of bores up to three 
inches; the loss of head due to friction is calculated 
from the author’s own formula, the result of 238 
experiments, from which a coefficient depending on 
the diameter and square root of the velocity has been 
derived. Table Il. is for new cast iron pipes of 
diameters up to sixty inches, and was calculated from two 
of Darcy’s well known formule, the coefficients for which 
the author verified by comparing them with the results of 
148 experiments on twenty-five pipes having interiors 
similar to new cast iron pipes. Three minor tables are 
added, which will be found useful for extending the limits 
of the above tables. 

The author was unable to discover a satisfactory general 
formula applicable to old cast iron pipes, but he has 
met the difficulty by supplying multipliers to be used with 
TableII. These are obtained by a modification of one of 
Darcy’s formule for new pipes, combined with Darcy’s 
formula for old pipes, and a consideration of the results 
of a number of experiments with pipes which had been 
in service for from two to seventeen years. In addition 
to the loss of head due to friction, the tables show, in 
appropriate columns, the mean velocity of water in feet 
per second, and the head required to produce it in feet; 
also the loss of head, in feet, due to the orifice of 
infinx, as well as the discharge in U.S. gallons per 
minute and per day. The United States gallon is the 
old English wine measure of 231 cubic inches, and bears 
to the English imperial gallon the ratio of 1 to 12. The 
tables are clearly printed, and are supplied with a large 
number of examples of the method of working with the 
tables, to obtain the diameters, discharges, and heads. The 
tables will be found very useful to the operator who does 
not desire the more elaborate calculation and greater 
refinement of the Ganguillet and Kutter formula. 


Hydraulic Machinery. By Ropert Gorpon Brarne. Lon- 
don: E. and F. N. Spon. 
THE volume which Mr. Blaine has added to the series of 
Finsbury Technical Manuals is one which should be well 
received. There is, it is true, no dearth of books on 
hydraulics and hydraulic machinery, and in the last year 
or two we have seen some valuable additions to the 
literature upon the subject. It may, however, be fairly 
said that no volume which comes at once within the 
bounds of the average student’s pocket and intelligence 
had been published till that before us came out. Mr. 
Blaine has for many years been acquainted with science 
students, and should know better than most men what 
their capacities, taking an average, represent. He has, 
moreover, had the no small advantage of being for a long 
time the chief assistant demonstrator to Professor Perry, 
from whose lectures, he candidly admits, he has borrowed 
the matter of the more theoretical parts of his work, 
and to whom he acknowledges his indebtedness for con- 
siderable assistance. But Mr. Blaine has done a great 
deal more than merely set down in a book the words and 
works of Professor Perry. He has gathered together a 
number of illustrations of the practical application of 
hydraulic machinery, has had drawings and blocks made 
of them, and has written descriptions which are probably 
sufficient for a student’s needs. We do not intend this 
observation as a slur on Mr. Blaine’s work. The book is 
a Finsbury Technical Manual, and is intended to supply 
a certain class of information. It is not its purpose— 
indeed it would not be within the scope of a volume 
which aims at being of reasonable price—to go into those 
details and intricacies which often are of the greatest 
importance to the engineer. What it was his object to 
do Mr. Blaine does admirably; he gives his readers a 
fair and general knowledge of the construction, working, 
and theory of a number of typical hydraulic machines. 
The mathematics which have been employed with dis- 
cretion throughout the 376 pages which compose the book 
are of the simplest nature, and are used on the whole 
clearly. On their account alone it will be worth the 
while of draughtsmen and engineers of limited attain- 
= to put themselves in possession of Mr. Blaine’s 
ook. 

The arrangement of the various sections strikes one as 
a little bit odd, but perhaps the author has considered it 
advisable to give a few of the simpler applications of 
water-power before entering into a discussion of the 
science of hydraulics. There are one or two drawings to 
which we feel disposed to take exception as being neither 
a credit to the publisher or to the author. But, on the 
whole, the illustrations, which are very numerous, are 
satisfactory. 

Taking ‘“‘ Hydraulic Machinery” all in all, we recom- 
mend it as a book which may be read with profit, and 
one which meets very fully the requirements of the 
technical college student. 


The Aéronautical Annual, 1897. No.3. Edited by James 
Means. Boston (Mass.): W. B. Clarke and Co. London: 
William Wesley and Son. Price 1 dol. 

“To the memory of those who, intelligently believing in 

the possibility of mechanical flight, have lived derided 

and died in sorrow and obscurity.” Such is the dedica- 
tion of this book, and it would be difficult to find one 
more entirely pathetic. The way of many inventors is 
hard, but that of the inventor of the flying machine is 


sterner than any. Not only has he to contend with the 
most fitful of elements, but his efforts are the subjects of 
ridicule and derision, and he himself is regarded to a 
greater or less extent as a scientific madman. In spite 
of all opposition, however, he continues to persevere, and 
however much we may feel inclined to regard him as 4 
crank, we are bound to admit that one who goes, as he 
does, with his life in his hands, no matter what the cause, 
is a man of courage. The problem of mechanical flight, 
moreover, appears to make some progress. Year by year 
the stern lessons which fatal accidents teach are learnt, 
and in each succeeding year they are better understood, 
so that, as the book before us shows, progress, although 
it be but slow, is still made, and possibility of mechanical 
flight comes a little nearer. Of late attention has almost 
been solely turned to the methods of raising or supporting 
a weight by the means of planes inclined suitably with 
regard to the direction of motion, and the major part of 
the ‘‘ Aéronautical Annual” is taken up with this aspect 
of the subject. Three valuable papers are from the pen 
of Otto Lilienthal, who, it will be remembered, was killed 
by a fall in his machine last year. A memorial address 
on this great experimenter, by Karl Miillenhoff, is in- 
cluded in a volume which may well be read with pleasure 
and profit, not by those alone who are aéronautists, but 
also by all persons who take interest in the progress of 
science. 
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HONOURS FOR ENGINEERS. 





AmonGc those on whom Jubilee honours have been con- 
ferred we are glad to see that engineers have not been 
forgotten. The list, however, might have been extended, 
and several names suggest themselves as unfortunate 
omissions. 

First on the list we may place Mr. John Wolfe Barry, best 
known to fame as the engineer of the Tower Bridge, on the 
opening of which he was madeaC.B. He is president for 
the second time of the Institution of Civil Engineers. The 
youngest son of the late Sir Charles Barry, R.A., he was born 
in London in 1836, and educated at King’s College. In his 
early career as an engineer he was much employed in railway 
enterprise. He brought the Inner Circle to a successful 
completion, built St. Paul’s Station; and, in addition to 
the Tower Bridge, one of his largest undertakings was the 
Barry Dock, near Cardiff. He is consulting engineer to 
various railways, and British representative on the Suez 
Canal Commission. He receives the honour of knighthood. 

A similar honour has been conferred on Mr. Binnie. Mr. 
Alexander Richardson Binnie, M. Inst. C.E., isChief Engineer 
to the London County Council. He was born in London in 
1839, and in early life became engaged in railway construc- 
tion in England and Wales. In 1868 he entered the Public 
Works Department of India, and afterwards successfully 
designed and constructed the whple of the works for the 
supply of the city of Najpur with water. Subsequently, for 
a period of fifteen years he was engineer to the Bradford 
Corporation, during which period he designed and carried 
out an extensive system of waterworks, Seven years ago he 
received his present appointment under the London County 
Council, in which capacity his name is especially associated 
with the Blackwall Tunnel. 

We are glad to say that Mr. Albert Durston has received 
the K.C.B. which he has so amply earned as Engineer-in- 
Chief of the Navy. He entered the Navy as an assistant 
engineer in 1866, became an engineer five years later, a Chief 
Engineer in 1877, Fleet Engineer in 1886, Inspector of 
Machinery in 1888, and Chief Inspector of Machinery in 1893. 
He was appointed Engineer-in-Chief of the Navy in succession 
to the late Mr. Richard Sennett in 1888, and has been 
responsible for the machinery for all the first-class battleships 
and powerful cruisers built since that date. Mr. Durston 
was made a C.B. some few years ago. 

Mr. Alfred Wood and Mr. James Wooton, Chief Inspectors 
of Machinery, R.N., have had the honour of C.B. (civil) con- 
ferred on them; Colonel Edmund Bainbridge, R.A., Superin- 
tendent of the Royal Laboratory, Woolwich, has also been 
made a Commander of the Bath. 

Mr. Charles Yelverton O’Connor, Engineer in Chief of the 
Government Railways in the Colony of Western Australia, 
has been made a Companion of the Order of St. Michael 
and St. George; and Mr. James Strachan, Engineer and 
Secretary to the Karachi Municipality, has been made a 
Companion of the Order of the Star of India. 

Men of science have not been overlooked. Mr. Christie, 
the Astronomer Royal, has been knighted, and so have Pro- 
fessors Crookes, Edward Frankland, and Norman Lockyer, 
and Dr. Huggins. The last-named gentlemen are astronomers. 
Professor Crookes, it may be said, first gave the scientific 
world the idea of radiant matter, and from his researches 
and experiments may be said to have sprung all the later 
developments of our knowledge of the ultimate forces of 
matter. He was born in London in 1832, and has been 
devoted to the study of science from the early age of sixteen, 
when he entered the Royal College of Chemistry. He dis- 
covered a new element, which he called ‘‘ Thallium,” in 
consequence of the spectrum consisting of one emerald green 


line. From 1862 to 1873 he devoted much of his time to the - 


study of the occurrence, distribution, and reactions of his 
new element. In 1859 he founded the Chemical News, in 
1864 he became editor of the Quarterly Journal of Science, 
and he is the author of many scientific books and treatises. 
He has held office as President of the Chemical Society, and 
is now Vice-President of the Royal Society. 

Professor Edward Frankland was born at Churchtown, 
near Lancaster, on January 18th, 1825. While still a youth, 





he came to Landon to study chemistry under Lyon Playfair, 
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at the Museum of Practical Geology. Subsequently, in 
Germany, he continued his studies under Bunsen and Liebig. 
While Professor of Chemistry at St. Bartholomew’s Hospital, 
London, he propounded the result of his research into “a 
new series of organic bodies containing metals.” This revo- 
lutionised organic chemical theories, and gave him the first 
idea of his theory of the atomicity of elements. After a 
long course of investigation, he received the Royal Medal of 
the Royal Society. He has held other important professor- 
ships; has been president of the Chemical Soviety (1871), 
was first president and practical founder of the Institute of 
Chemistry, and has written much on water pollution, atmo- 
spheric pressure, &c. Concerning his views on water 
pollution, it may be said that if he had written less his 
reputation would have been enhanced. 

Several other men could be mentioned—as for instance, 
Sir John Burns, chairman of the Cunard Company, who has been 
raised to the peerage, and who has done so much for the pro- 
motion of the passenger shipping trade between this country 
and America—who have earned well-merited honours; and 
although, as we have said, men have been passed over who 
deserved honour, there is, on the whole, no reason to com- 
plain, and the profession may rest content. Mr. Charles 
William Cayzer, M.P., of the Clan Line, and Mr. William 
Watson, chairman of the City of Dublin Steam Packet Com- | 
pany, have had knighthoods conferred on them. Sir Thomas | 
Sutherland, K.C.M.G., and Sir Donald Currie, K.C.M.G, | 
have received the Grand Cross of Michael and George. 











AN OLD NEWCOMEN ENGINE. 





Not only asa relic of the past, but as a comparison | 
between the steam engine of to-day and its first crude | 
development as a motive power, now nearly two centuries | 
back, the accompanying illustration, taken from the photo- | 
graph of an old atmospheric engine now lying in a very | 
dilapidated state in the Fairbottom Valley, one of the coal 
mining districts of Lancashire, will be interesting to our | 
readers. It is a fine specimen of the first engine made to do ! 


LAVINGTON E. FLETCHER. 





Last week we briefly announced the decease of Mr. 
Lavington Evans Fletcher, M.Inst.C.E., at his residence, 
Fairfield, Alderley Edge, at the age of seventy-five, after a 
somewhat tedious illness. Although his name has been 
chiefly identified for many years with steam engine and 
boiler inspection, Mr. Fletcher’s experience was of a varied 
character. He served his time with Messrs. Barrett, Exall, 
and Andrews, of Reading Ironworks. He had charge of the 
erection of an engine and pumps in Box tunnel, and erected 
the first engine and biscuit-making machinery employed by 
Messrs. Huntley and Palmer's at their well-known works at 
Reading. He also devoted his attention to economising fuel, 
and for this purpose repaired and adjusted steam engines for 
different papermakers, including Mr. Spicer, of Beaconsfield, 
and Mr. Poulton, of Alton. From 1846 to 1850 he was 
engaged under Mr. I. K. Brunel, C.E., chief engineer to the 
South Wales Railway, in getting out plans for mechanical 
structures such as swing bridges, &c., and in superintending 
the construction of works, among which was the large 
Landore viaduct near Swansea. After leaving Mr. Brunel 
abcut 1859, Mr. Fletcher undertook the design and superin- 
tended the construction of several iron screw steamers, in- 
cluding engines and boilers for various steamship owners, 
among whom was Mr. H. W. Schneider, the proprietor of 
iron mines at Ulverston, and formerly M P. for Norwich. 


| Subsequently he was engaged by Messrs. Gwynne, of Hssex- 
| street, Strand, in designing machinery and engine work, 


after which he was engaged by the Electric and International 
Telegraph Company, under Mr. Latimer Clark, in designing 
and erecting a pumping engine for exhausting the air from 
lengths of tubes laid under the streets, through which 
messages in sealed envelopes were transmitted by pneu- 
matic pressure from different parts of London to the 
Central Station. In 1855 the Association for the Pre- 
vention of Steam Boiler Explosions and for Effecting 
Economy in the Raising and Using of Steam, was 
founded by a number of Lancashire manufacturers and steam 
users, with William Fairbairn at their head. This body, 














useful work, known, at the time, as the Newcomen engine, 
and was applied to pumping water from the coal mines. An | 
old water-wheel was at work at the same time in the locality, | 
and they were employed in draining the water from a large 
area of coal lying not far from the surface. When, however, 
deeper pits were sunk on the dip of the coal, and more | 
powerful arrangements had to be made for dealing 
with the -water, these pits drained the mines for 
which the Newcomen engine had been employed, and it 
therefore was no longer needed. In connection with this old 
engine it may be of further interest to add that Thomas 
Newcomen, the inventor, a blacksmith at Dartmouth, in 
Devonshire, not far from the great mining industry in Corn- 
wall, took out a patent in 1705, more then thirty years before 
Watt was born. This patent related to condensing the steam 
in the cylinder after the piston had been raised from the 
bottom to the top of the cylinder, thus creating a vacuum, 
through which the piston descended by atmospheric pressure, 
and by that means lifted the pumping tackle at the other 
end of the engine beam. A pipe connecting the boiler 
with the cylinder, and provided with a stop cock, was 
attended to by a lad, who opened and shut it to admit or cut 
off the steam. There was another pipe and cock, by which 
he threw cold water into the cylinder for condensing. 
From this time Newcomen himself, and afterwards in 
partnership with Captain Savery, made these engines in 
great numbers for pumping purposes all over England, 
and in the North they were known as the Cornish 
engines, from their being so generally used in Cornwall. 
This was the arrangement up to 1767, when Watt took out his 
patent for condensing in a separate vessel, thus enabling him 
to apply steam on both sides of the piston. By this means 
he made the engine for the first time into a steam engine in 
reality. Up to that time the engine was an atmospheric 
one, capable only of a vertical up-and-down motion, and 
applied to pumping purposes only. The next step, by which 
Watt converted rectilinear into circular motion, was prac- 
tically the completion of the steam engine. The old New- 
comen engine in the Fairbottom Valley of Lancashire, a 
forerunner of the subsequent developments and inventions 
by Watt, is rapidly passing into complete decay, and, since 
the photograph we reproduce was taken, other portions of 
the structure have fallen away, but the illustration we are 
enabled to give will serve to show the type of engine in use 
at the commencement 6f the last century. 


j 





which is now known by the simple name of the Manchester 
Steam Users’ Association, was about to Jose the services of 
Mr. Harman, its chief inspector, in 1860, and the position of 
chief engineer was offered to and accepted by Mr. Fletcher, 
under whose able guidance its field of operations has developed 
from a somewhat local character to one of international 


importance. 








FOREIGN IRON STANDARDS. 





We have received the following letters from Mr. 
Watkins. There can be no question that the matter is 
one which should receive careful consideration. It 
should be remembered, however, that we are not 
absolutely without standards for this class of work in 
England, although we have not up to the present as fully 
classified them as foreign firms appear to have done. 
Our readers well know the views we hold with regard to 
the metric system :— 

[coPy.] 
Chamber of Commerce, 
Wolverhampton, 
June 18th. 

Dear sir, —I enclose herewith copy of a letter from her 
Majesty’s Consul at Amsterdam, which has been forwarded 
through the Foreign-office to my Chamber, in reply to an 
inquiry addressed to the Foreign -office with reference to the 
classification adopted in the German hardware trades. My 
Council considered the letter of so much importance, both in 
regard to the question of classification and of the adoption of the 
metric system of weights and measures in this country, that I 
was instructed to forward a copy to you, with a request that you 
would publish it for the information of the large class of your 
readers who are interested in these subjects. 

Yours faithfully, 
STEPHEN WATKINS, Secretary. 


[copy.] 
British Consulate, Amsterdam, 
June 3rd, 1897. 
My lord,—I regret that, for the reason given in my despatch of 
the 5th ultimo, there has been so long a delay on my part in 
furnishing the details required by the Wolverhampton Chamber of 
Commerce in regard to the classification of German-manufactured 
iron. I now beg to explain the nature of this classification, which 





perhaps can best be done by giving one or more examples of the 
manner in which it is carried out. 

The Iron and Steel Manufacturers’ Unions in that country have 
adopted a uniform system of dimensions for articles of universal 
consumption in their own country and abroad. To take, for in- 
stance, the enormous production of angle iron of all descriptions, 
These are rolled by all manufacturers in the Zollverein in identical 
dimensions, called ‘‘ Deutsche Normalprofile”—German Normal 
Profiles—and each section is designated by a number, in the fol- 
lowing manner: ‘‘1, N,P., 20,” which gives the complete specifica. 
tion of the section, With these specifications and price lists 
printed tables are furnished, which give all necessary technical in. 
formation as r s the weight of each section, the load which it 
can carry, the sizes of the connecting rivets, &c. 

ealers, both at home and abroad, always keep the sections 
most in demand in stock, and the universality, identity, and com. 
pleteness of the normal sections are naturally of the greatest 
value to buyers and builders, A further instance may be given in 
the manufacture of flanged boiler ends or fronts for Cornish or 
Lancashire boilers, either with or without furnace-holes, 

These boiler fronts are made in sizes up to three metres—9843ft, 
—in diameter by all the different iron and steel works in the 
Zollverein in the same standard sizes, rising by ten centimetres— 
3%in.—for each size required. As all the boilers are now con- 
structed to standard sizes, there is a great convenience for buyers 
in every part of the country, who are thus enabled to procure at 
once the exact standard size which they require. 

As a further instance, iron and steel tubes, and all fittings con- 
nected with them, such as valves, cocks, T-pieces, are made, as far 
as flange diameter and working lengths are concerned, to normal 
standard sizes, in order that every part of one work may be 
procured at once to fit every corresponding part of another con- 
struction. 

These normal standards are all fixed by the free cc-operation of 
the combined German Engineers’ Unions, and are unanimously 
adopted by the various manufacturers all over Germany. At 
present a committee of the Engineers’ Unions is occupied in 
endeavouring to fix a metric ‘‘thread” for bolts and screws, nuts, 
boltheads, &c., as the present universal normal standard—the 
Whitworth—is so differently constructed by different works, that 
the parts are not so interchangeable as should be the case, 

These classifications are naturally making daily more and more 
progress in Germany, not in the iron trade alone, but in other 
manufactures. I am quite aware that the same system exists to 
some extent in Great Britain, and also that some large works there 
have adopted the metric system. But I wished to lay stress on 
what appears to me to be the case, that in Germany there is a 
much more systematic procedure in this respect, and above all that 
Germany and the Continent generally will have a constantly 
increasing advantage over British manufacturers in the future in 
foreign countries, unless the metric system be fully and entirely 
adopted by Great Britain. 

I may instance as an undoubted fact that the preference which 

yermany has obtained here over Great Britain, as regards railway 

bridges and other railway material, is mainly owing to the exist- 
ence of this metric classification. And as regards pipes and tubes 
for waterworks, it is absolutely certain that the Datch market for 
such is completely lost to Great Britain, as far as new constructions 
are concerned, from the same cause. Existing waterworks which 
had adopted English iron in the commencement may still send 
orders to England ; but perhaps no stronger instance in favour of 
the metric system of classification can be given than the fact that 
a Belgian firm of repute, which lately obtained a large contract for 
water-piping in this country, was obliged to guarantee that the 
German system of normal classification should be adopted in the 
manufacture of the pipes and tubing. 

It appears to me evident that where competition with countries 
enjoying the advantage of the metric system becomes—as it is 
daily becoming—more and more severe, those countries which 
already hold that advantage must inevitably eventually obtain the 
priority, unless the competitor adopts the same principle. If Iam 
correctly informed, a combination of Belgian iron manufacturers 
have already started works in China, where probably the Belgian 
systems, and therefore the metric system, will be introduced. 


I have, &c., 
W. C. Rosryson, 








THE FORTHCOMING VISIT OF THE INSTITU- 
TION OF MECHANICAL ENGINEERS TO 
BIRMINGHAM. 


A MEETING of the General Committee to make arrangements for 
the annual meeting of the members of the Institution in Birming- 
ham, from July 27th to 30th, was held in Birmingham on Tharsday 
last. In the absence of Mr. Arthur Keen, chairman of the local 
committee, Mr. W. Bayley Marshall presided, and there were also 
present Messrs. H. Lea, W. Barwell, J. A. Lees, G. Allan, W. G. 
MeMillan, J. S. Foster, L. Tangye, J. Price, S. W. Challen, W. H. 
Dugarel, A. E. Tacker, E. B. Marten, J. S. Evers-Swindell, H. A. 
Hill, F. J. Osmond, W. Somers, J. W. Hall, E. Jackson, A. E, 
Douglass, A. Smith, J. Cochrane, E. C. Keay, J. Rawlins, F. W. 
Barstall, 'P. A. Forbes, J. Chatwin, A. Herbert, and Eric M. 
Jarter, 

The chairman presented a report detailing the arrangements forthe 
annual meeting. Free use of the Municipal Technical School, it was 
stated, had been granted for the meetings. £1623 had already 
been raised as a guarantee fund, and it was proposed to at once 
call up 50 per cent, of this sum, though it was confidently expected 
that no further call would be necessary. The ente ment 
expenses, based on an attendance of 800 members, were estimated 
at £550. Designs of a jubilee commemoration medal had been 
submitted, and the secretaries had been instructed to have a die 
and 500 medals struck in copper, silvered, at a cost not to exceed 
£53. Over 500 members had already intimated their intention to 
attend the meetings, but past experience showed that about 
50 per cent. failed to appear. It was believed that all members 
requiring private hospitality would be suitably accommodated. On 
Tuesday morning, July 27th, at ten o’clock, the president (Mr. E. 
Windsor Richards) and the council and members of the Institution 
would be received by the Lord Mayor, after which papers would be 
read and a discussion take place. In the afternoon a number of 
works in the city and neighbourhood would be visited, and in the 
evening the president would give a reception at the Grand Hotel. 
This would be followed by the annual dinner. On the followi 
day the morning would be devoted to papers and discussion, an 
the afternoon to excursions to works at Oldbury, Dudley Port and 
Wolverhampton, At the latter place the mayor would receive the 
members. In the evening there would be an entertainment at the 
Edgbaston Botanical Gardens, Thursday would be occupied by 
visits to works at Walsall, where the mayor would receive the 
members, and an excursion to Stratford-on-Avon. On Friday a 
visit was to be paid to Coventry. The mayor would receive the 
members at St. Mary’s Hall, and after an inspection of St, 
Michael’s Church, the delegates would be driven to the chief motor 
car and cycle works, Inthe afternoon Warwick Castle and Guy’s 
Cliff would be visited, and members would also have the opportu- 
nity of a journey to Rugby. The report was approved, and a 
resolution was passed, authorising the committee to call vp 50 per 
cent. of the guarantee fund. Mr, H. Lea reported upon the pro- 
gress of the electric lighting arrangements at the Botanical 
Gardens, and the meeting closed. 








An Indian contemporary says it is expected that the 
plate-laying on the Bezwada-Madras line, as far as Ongole, will be 
completed by July next, and that the section from Madras to 
Nellore will be opened for traffic by that date, the line to Ongole 





being probably opened by October Ist. 























JUNE 25, 1897. 


THE ENGINEER 





647 








COMPOUND ENGINE AND DYNAMO 


AND CO., LUTON, ENGINEERS 


MESSRS, HAYWARD-TYLER 





VERTICAL TANDEM COMPOUND ENGINE AND 
DYNAMO. 


THis engraving represents a vertical tandem compound 


engine by Messrs. Hayward-Tyler and Co., of London, driving | 
direct a dynamo of the Flectric Construction Company’s make. | 
The engine has cylinders 5in. and Sin. diameter by Tin. | 
stroke. Steam pressure is 60lb. per square inch, but the 
engine is designed for pressures up to 180 lb. per square inch, 
and all bearings and the wearing surfaces are proportioned for 
the latter pressure, spaces round the cylinders are filled in 
with slag wool and neatly lagged with blued sheet steel. 
A high-speed governor and throttle valve of Pickering type 
are fitted. The crank and other reciprocating parts are well 
balanced. The engine is coupled to motor by means ofashrouded 
flanged coupling, one-half of coupling being cast solid with the 
fly-wheel. The whole is mounted on a strong cast iron hollow 
box section bed-plate in one casting, thereby insuring perfect 
alignment and rigidity. Lubrication is arranged for fourteen 
hours continuous running. The output of the plant is 
5000 watts at 350 revolutions per minute, with 601b. steam 
pressure. The overall dimensions are:—Length, 70in.; 
width, 27in.; and height, 82in.; the whole forming a mos’ 
compact and complete machine. 








SCRAPING AND CLEANING WATER MAINS. 


In the last number of the “Transactions” of the Institu- 
tion of Engineers and Shipbuilders in Scotland there is a 
paper by Mr. John Barr on ‘“ The Scraping of Water Mains,” 
in which the history of this operation is brought up to date. 
All water mains are liable to corrosion on their inner surface, 
and the more pure the water the more severe is the corrosive 
action. Water containing peaty and other organic matter is 
also liable to leave the flocculent particles it contains 
attached to the corrosion. This corrosion and deposit con- 
siderably reduce the carrying — of the pipes. The extent 
to which the discharge of the water is affected has been 
found to vary from 25 to 82 percent. The method used in 
—— pipes from corrosion consists in ceiving a scraper, 
consisting of steel springs attached to a piston, through the 
pipes by the pressure of the water. This plan was first in- 
vented by Mr. J. G. Appold in 1873, and has since then been 
pre nage. adopted with satisfactory results. The diameter 
of the mains thus cleared of obstruction has varied from 6in. 
to 24in., and the length of piping through which the scraper 
has been driven in one case reached to eight miles. The cost 
varies from fe xe to 183d. per lineal yard. 

The method of using the scraper is as follows:—The springs 
prem ay set to a dimension of from #in. to lin. larger 
than the diameter of the pipe, the scraper is inserted through 














a hatch box fixed on the main, into the pipe. The lid of this 
is then bolted down, and the water turned on at the reser- 
voir. Men are posted along the line of the pipes about 
30 yards apart, provided with stethoscopes contructed for 
the purpose. With this instrument a low rumbling or 
grinding noise, caused by the passage of the scraper, can be 
distinguished through the overlying soil. As soon as the 
passage of the scraper can be detected by the foremost 
watcher, he at once goes forward and takes up a fresh station. 
The position of the machine in the pipes can thus be 
located. Various plans are resorted to in cases where the 
scraper is brought up, either by an extra large projection or 
by the mass of corrosion which is apt to accumulate in front. 
Sometimes the mere closing and opening of the valve at the 
reservoir will be sufficient to start the scraper again ; in other 
cases some hay or similar material is inserted at the last 
hatch box, which, when it reaches the scraper, forms a 
species of packing. The extra pressure thus generated seldom 
fails to send the machine on. When these and other devices 
fail, nothing remains but to cut the pipe open, and ascertain 
the cause of obstruction. This has been found to consist 
sometimes of lead carelessly run into the pipe when laid; on 
one occasion of a ladle with a Qin. bowl and handle 40in. 
long; and in another of a plank of wood 10in. wide and 2in. 
thick. The time taken over the operation varies very con- 
siderably. It may only take a few hours, or last over several 
days. In one case given, a mile of 15in. pipe was cleared in 
29 minutes, and in another, two miles of 12in. main were 
scraped in 14 hours. The hatch boxes, or “door pipes,” for 
inserting the scraper and removing accumulated matter, con- 
sist of an open-topped length of pipe with a plate on the top, 
which is screwed down with bolts. 

The discussion on this paper took place on April 27th. 
Mr. T. Kennedy, member, said the late Mr. Jamieson, 
of Aberdeen, with whom he had done a great deal of scraping, 
discovered that the greater the amount of water passing 
through a pipe the greater the corrosion. For instance, 
there was one street where, at one end of it, a great quantity 
of water passed through, a large number of houses being 
supplied; then there was a considerable gap, and houses 
again further on. He found that at the supply end the 
corrosion was very heavy. The pipe was hand scraped, and 
the corrosion carefully collected. At the part where there 
was no houses the corrosion was perfectly uniform, while at 
the other end there was none whatever, showing that in the 
case of Aberdeen at least the corrosion deposited came from 
the water. The only case in his experience where a pipe was 
corroded through was at Whitehaven, before the days of 
coating. It was an 1lin. pipe, and they did not know where 
to stop scraping; they thought they had scraped it clean 
away. That was the only instance in which he knew the 
surface of a pipe attacked by corrosion. 








Mr. H. Hall said: From observations generally I look upon 


water-pipe corrosion more as a deposition than actual corro- 
sion, and I think the term incrustation would be a more 
fitting expression. I note also what Mr. Barr’s paper con- 
firms, viz., that incrustation takes place most where the 
greatest amount of water is passed. It appears to me that 
when a corrosive nodule is formed, deposition takes place 
upon it, whereas if it were actual corrosion the pipe would be 
equally affected in a regular layer over the whole surface. 
The quality of the water has much to do with it. We have 
here at Montrose two supplies, one by meg meg laid down 
in 1740. The pipes were orignally of lead, 4in. in diameter 
and were replaced in 1840 by 6in. iron pipes, and of course 
not coated. I had occasion to test the delivery in 1894, 
when I found the effect of incrustation had reduced the 
effective diameter from 6in. to 44in. The solids in this water 
amount to 13 grains per gallon. Our other and principal 
supply contains 54 grains per gallon, and in 1869 a 6in. main 
was laid in one of our principal streets supplied from this 
source, which, when examined in 1888, was barely 4in. in 
effective diameter, the incrustation being more than three 
times that of the former. Since I have had—as convener— 
the management of the water service, I have advocated 6in. 
pipes as the minimum size of branch water mains here ; one 
of the reasons, among others, being that incrustation is not 
only much less, but that it can be removed so easily by 
the pressure scraper. I have also noted that pipes coated 
with the asphaltum solution have primarily the advantage 
of retarding corrosive action to any material extent for the 
first six or seven years. The length of main cleaned here was 
a little over two miles, and resulted in the pressure rising 
341b. per square inch. We find that it is necessary to do it 
every three or four years. Once done, there is very little 
trouble in repeating the operation. 

Mr. John Barr, in reply, said that incrustation would have 
been a better word to have used in the paper than corrosion. 
For that term he was indebted to a friend who had written 
to him after reading the paper. He believed that the effect 
of the water in the pipe was not so much to corrode the pipe 
as to deposit a form of incrustation. He thought the scrap- 
ing of water mains was a thing which ought to be done in any 
case where the delivery of water was under the theoretical 
amount; because, although the amount of incrustation 
might be small, there might be some obstruction present, 
such as lead, which had been run into the joints of the pipes. 








A WROUGHT STEEL PULLEY. 


WE illustrete herewith a pulley which is of interest both 
as a pulley and also as an articleof manufacture. It is made 
up of sheet steel pressed into shape cold, without castings or 
forgings—unless the bolts and rivets be called forgings—and 
without machine tool work, in the ordinary sense of turning, 
planing, or drilling. Even the joint between the halves is 
made with the shears, supplemented by heavy pressure when 
the halves .are formed in shape; the result being a joint 
which, on inspection, would be assumed to be planed. 

The general appearance of the pulley is shown in Fig. 1, 
but its construction will be better understood from Fig. 2. 
The rim will be seen to be divided circumferentially through 
the centre, a flange being turned inwards for riveting the 
halves together, and also tc furnish an attachment for the 
arms. The outer edge of the rim will also be seen to be 


Fig. 1 






rolled, in order to provide for the use of pins to ensure the 
pulley halves forming a fair flush joint. This roll also 
provides a round edge to the pulley, which is, of course, 
desirable, adding strength and beauty to the pulley, and 
obviating the danger of cutting either the belt or the hands 
of the operator when shifting the belt on and off the pulley. 
Examination of Fig. 2 will show how the pulley is put 
together. The boss is formed of half sleeves, to which are 
riveted the boss sections of the arms, while outside of these 
are the clamps for pinching the pulley on the shaft. 

The split bushing system for adapting the same pulley to 
diffzrent sizes of shaft will be employed, as with weod pulleys, 


Fig. 2 


eee . ° — 
but in this case the split bushes will be of steel. The makers 
have always believed the interchangeability growing out of 
this system of bushings to be the chief factor in the popu- 
larity of the wood pulley, and that it will, no doubt, have the 
same effect with this. This pulley is, of course, much lighter 
than those of cast iron, and it is even said to be lighter than 
those of wood, while of its strength there is, of course, no 
doubt. To this the corrugations in the arms contribute 
greatly. 

The pulley is the outgrowth of large experience in the 
working of sheet steel cold by its inventor, Mr. Thomas 
Corscaden, of the American Pulley Company, U.S.A., and it 
is being placed on the Erglish market by the Niles Tool 
Works Company, 39, Victoria-street, London, S.W., who are 








the sole agents for Great Britain. 
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EXPERIMENTS UPON PROPELLER VENTILAT- 
ING FANS AND UPON THE ELECTRIC MOTOR 
DRIVING THEM.* 

By Mr. Witt1aAM GrorGE WALKER, of London. 


Former experiments.—In 1892 the author read a paper to this 
Institution—‘ Proceedings,” page 514—upon experiments on the 
arrangement of the surface of a screw propeller ; and in the dis- 
cussion he mentioned—page 561—some experiments which he had 
made with air propellers, in order to try the effect of the thickness 
of the blades. In 1893, at the Nottingham meeting of the British 
Association, he read a note on some experiments which he had made 
with ventilating fans having blades of various cross-sections. Those 
preliminary trials led him to undertake the further experiments 
described in the present paper, which have been carried out during 
1895-6 in his laboratory in Westminster. The primary purpose 
was to ascertain :—(1) Whether this kind of fan follows the ordinary 
laws respecting the mutual relations of speed of fan, power absorbed, 
and amount of air discharged; (2) The general characteristics 
regarding the speed of fan, power absorbed, and quantity of air 
discharged, with different angles of the blades ; (3) The effect of 
fans differing from one another only in the cross-section of their 
blades. As he was not acquainted with any systematic experiments 
upon this kind of fan, the investigation of the relations of speed, 
power absorbed, and air discharged was a necessary preliminary 
to the modification arising from different angles and shapes and 
cross-sections of the blades. The knowledge already acquired on 
the subject is confined principally to the centrifugal form of venti- 
lator, and may be said to consist of a tolerably accurate and com- 
plete determination of those characteristics of performance which 
are common to all centrifugal fans of ordinary pattern, together 
with a somewhat vague appreciation of the character of the differ- 
ence in design upon which the efficiency of a centrifugal fan 
depends, 

Propeller ventilating fans.—The experiments on the propeller 
ventilating fans showed that, in fans tried under the same con- 
ditions, the relations of speed of fan, power absorbed, and air 
discharged, are in accordance with the ordinary laws. The pro- 
peller, or helical form of fan, as it is sometimes called, is essentially 
a ventilator, its principal object being to move large volumes of air 
atmospheric at pressure. It is unable to maintain a static pressure 
of air, which would be absolutely necessary if the air were met by 
opposing resistances. The propeller ventilating fan is of use where 
comparatively large quantities of air have to be exhausted from a 
building ; its volumetric efficiency is, therefore, of much greater 
importance than its pressure efficiency, and in many cases is also 
of greater importance than its mechanical efficiency. All the 
results given in the present paper are with fans having a free dis- 
charge, the outlet being practically equal in area to the inlet of 
the fan. The ordinary centrifugal blowing fan generally works 
with a contracted outlet, its static pressure is comparatively 
high, and its mechanical efficiency is a maxiroum at a certain con- 
traction of the outlet which gives a certain static pressure, while 
its volumetric efficiency is correspondingly low. The converse is 
the case with the propeller ventilating fan; its volumetric 
efficiency is a maximum with free discharge, and rapidly falls off 
with any baffling of the outlet pipe. It is important to avoid 
giving any shock to the air; the outlet and inlet should be as free 
as possible; sharp turns or blocking in the delivery pipe may 
reduce the efficiency to a considerable extent, owing to the fact 
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that the flow of air is not assisted by any static pressure, but | 
is due only to its velocity. | 
Experimental apparatus.—Seventeen three-bladed fans were tried, | 
all 23?in. diameter, specially constructed for these experiments; | 
they are shown in Figs. 1 to 17. The fans were driven by an | 
electric motor, fixed centrally to a cast iron frame in the rear of | 
the fans, which were keyed to the spindle of the armature, and | 
were thus driven direct at the same speed as the motor. The 
latter was a continuous current series-wound machine of about 
one-third of an electrical horse-power. The current was taken off | 
the 100-volt mains of the Westminster Electric Supply Corporation. | 
The air was delivered through a tube 24in. bore and 4ft. long— 
Fig. 18—made of stiff sheet iron, and placed concentric with the 


Fig. 18 





fan axis and at the end of the frame. The speed of the fan was 
indicated by a tachometer, which was attached by a hook-joint to 
the spindle of the motor, and was read to two revolutions per 
minute. The usual meters were employed for registering the 
number of volts and ampéres. The speed of the motor was varied 
by means of electrical resistances. In most of the experiments 
the fans were run at a speed of 600 revolutions per minute; the 
speed was kept constant during each experiment by the adjust- 
ment of a suitable form of resistance. e velocity of the air was 
measured by an anemometer of 2#in, diameter, placed at the outer 
end of the delivery tube, as shown in Fig. 18, Phe velocity varied 
greatly in different positions in the same cross-section of the tube ; 
a smooth brass rod, ;';in. diameter, was placed horizontally across 
the end of the tube, to which the anemometer was attached, so 
that it could be tried at different positions onthe rod. The centre 
of the anemometer moved in the horizontal diameter of the tube 
for all positions on the rod, and the instrument always moved in 
the same plane across the current. The brake horse-power of the 
motor was obtained by a dynamometric brake. The fan having 
been removed, the brake pulley was fixed in the same position upon 
the spindle, The brake was highly effective; it was sensitive, yet 
ran steady with no oscillation. The pulley was of cast iron, 9°4in. 
diameter, with smooth circumference; it ran true, and a fine silk 
cord was wound once round it, the lower end being attached to 
the scale pan, and the upper end to a Salter’s balance hung above 
the pulley and perpendicularly over the scaie pan. The difference 
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between the pull on the balance and the weight in the scale pan, 
multiplied by the circumference of the pulley and the number of 
revolutions per minute, and divided by 33,000, gave the brake 
horse-power. The pull and the weights in the scale pan were read 
in ounces, The silk cord was in direct contact with the surface of 
the pulley, and no cleats were em loyed to keep it on. 

Measurement of air discharge.—It is difficult to conduct anger, 
ments with fans so as to obtain reliable results, especially in a long 
series of experiments extending over considerable time, when 
slight variations in the conditions may affect the results to a 
material degree. Changes due to slight variations in the position 
or condition of the apparatus, atmospheric changes of temperature 
and pressure and moisture, or alteration in condition of the room in 
which the experiments are made, all tend to affect the results. 
Having chosen the anemometer method for measuring the delivery 
of the air, the author made some experiments with a thin plate of 
small area, attached to the end of a thin well-balanced lever, and 
placed in the delivery tube so that the air impinged normally 
against its surface ; it was adjusted at right angles to the stream 
of air by twisting by hand a wire, which formed the falerum of 
the lever, through an angle proportional to the pressure on the 

late; the pressure being thus known, the velocity of the air can 

calculated from it. This is somewhat similar to the Pitot tube 
method, which also measures the dynamic pressure of the air. 
With high velocity of air discharge through a delivery tube of 
small diameter, where it is necessary to explore the section of the 
tube to the very edges in order to get the mean velocity of the air, 
either the Pitot or the plate method is suitable. The anemometer 
was calibrated at Kew Observatory for speeds varying from 50ft. 
to 2000ft. per minute; and the errors found were identical with 
those originally notified by the makers of the instrument. The 
author also made some experiments himself with the anemometer, 
and allowing for calibration errors found it to agree fairly well 
with the Pitot tube method. Mr. Bryan Donkin, to whom his 
thanks are also due for several suggestions, lent him a carefully 
made brass Pitot tube, jin. internal diameter, which was fixed 
with its open end facing the current of air issuing from the delivery 
tube ; the other end of the Pitot tube was connected to a U-shaped 
water gauge, in which the height of the column of water was read 
by means of a strong light and powerful magnifying glass. The 
dynamic pressure of the air must not be confounded with the 
static pressure of its compression. The dynamic pressure is due to 
the impact of the moving air, transmitted from the face of the 
Pitot tube to the surface of the water column, In obtaining the 
static pressure it is necessary to eliminate the effect of the 
velocity of the air; for in a U-shaped water gauge connected toa 
chamber of compressed air the static pressure is measured by the 
height of the column of water, which would be increased if velocity 
were imparted to the air so that it should impinge against the 
orifice of a tube connected to the gauge and facing the current. 
In the fans tested the static pressure was practically nil, because 
they were tried with free discharge and consequently at atmo- 
spheric pressure. If the face of the Pitot tube were reversed, to 
look in the direction towards which the current was flowing, so 
that the air would then act upon it by induction instead of by 
impact, an anomalous reading of the gauge might occur, showing 
zero pressure when compression was known to exist, the static 
pressure being neutralised by the induction of the moving air. 

For each experiment anemometer readings were taken at each 
of the four following radii of the delivery tube:—ljin., 5jin., 
7gin., 10Zin. The cross-section of the delivery tube was divided 

into four imaginary concentric 
ings, and each of the above 
radii corresponded with the 





Fourth Group. ae of a of the rings ; 

each o e three outer rings 

= = was equal in breadth to the 
M,, 6 Section i di ter of the ter. 
ined Group. of Blades The velocity of the air in feet 
13 Er Eee per minute, as ascertained at 
each of the four radii, was 

Rese. I? multiplied by the area of the 
4 5 corresponding rings in square 
_—> — feet; and the products being 
mA ) = : added together gave the 
ty 6-{----------}-y number of cubic teet of air 

/ discharged per minute, The 
velocities obtained at each 


\ ! Developed Surfaces \ 


|" ef Blades of the four radii are given in 


Tables I. and II. for all the 
fans tried. It will be noticed 
that the velocity varied con- 
siderably at the different radii 
with different fans; and no mean radius for the position of the ane- 
mometer could be obtained. The areas of the fourimaginary rings, 
making up the total 3:141 square feet area of the tube of 2ft. 
diameter, were 1°275, 0°945, 0°614, and 0°307 square foot. The 
mean velocity of the air was obtained by dividing the air discharge 
in cubic feet by the 3°141 square feet area of the delivery tube. 
Readings of the anemometer were taken for two minutes at each 
of the four radii for each experiment, together with the volts, 
ampéres, height of barometer in inches, and temperature of the 
air. The condition of the experimental room r d unchanged 
throughout the experiments, with all doors and windows shut, 

Measurement of brake horse-power,—The electrical motor was 
calibrated, so that by simply reading the amperes and noting 
the number of revolutions, the brake horse-power was obtained. 
The torque or turning moment of an electrical motor is propor- 
tional to the current, and is nearly independent of the speed. 
In finding the brake horse-power, the skin resistance of the brake 
pulley was allowed for, which was obtained by running the motor 
light with the pulley off and on successively. The power required 
to overcome the friction of the motor was nearly constant through- 
out the whole series of experiments. The motor was frequently 
calibrated during the experiments, and any slight variation of 
ampéres and torque was allowed for. The ampére meter was read 
to one-hundredth of an ampére, 

It is sometimes convenient in testing different fans to run them 
so that the same horse-power shall be absorbed by each. For a 
particular horse-power with fans of different kinds, the torque 
and revolutions are varying quantities in relation to each other, 
though their product will be constant. The electric motor may 
therefore be used as a convenient form of transmission dynamo- 
meter for testing not only fans but also other machines, the 
ammeter giving after calibration the power transmitted to the 
machine that is being tested. 

Mutual relations of revolutions, brake horse-power, and air dis- 
charge.—Fans 1 to 6 were tried at progressive speeds ranging from 
300 to 1000 revolutions per minute, and the following relations 
were verified for constant angle of blades and position of fan:— 
(1) air discharge varies as speed of revolution; (2) horse-power 
varies as (air discharge)*. Whence follow—(3) horse-power varies as 
(speed of revolution) ; (4) torque varies as —— of revolution)? ; 
and also (5) torque varies as electriccurrent. Therefore 8 electric 
current varies as (air discharge)”, This last relation (6) applies 
to the particular motor used and to the limits of the experiments ; 
it does not mean that all electric motors will invariably agree with 
it. Hence for all speeds of the same fan the ratio of air discharge 
to speed of revolution, and that of (air discharge)* to brake horse- 
power, are both of them constant ; and putting relation (6) into 
a different form, the ratio of (air discharge)? to ampere current is 
also constant. The mechanical efficiency of the fan is therefore 
constant at all speeds within the limits of the range tried, because 
it varies as the cube of the air discharge and inversely as the 
brake horse-power. The experimental results of several of the 
fans at different speeds have been plotted, the revolutions and air 
discharge in Fig. 19, and the brake horse-power and air discharge 
in Fig. 20. The results for each fan have been given in the tables 
for one speed only, but can be found for any other speed by the 
above relations, 
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Calculation of horse-power in air discharged, and of bp i 
Weight of 1 cubic foot of air at temperature ¢° Fah. =l& F xB Ib, 
where B = barometer height in inches of mercury, and 7’ = absolute 
temperature = ¢° + 461° Fah. Taking into account the moisture 
in the air, weight of 1 cubic foot of air = _ (B —b + $b) 


where } is the pressure due to the moisture in inch of mercury, 
If W = weight of air discharged per second in lb., and V = 


Fig 19 
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velocity of air in feet per second, then kinetic energy of air dis- 
charged = pA and horse-power of air discharged = ee 
2 24 x 560 
V3 x constant, for same fan under same conditions, which follows 
from relation (2) in page 8. Therefore, if () be the quantity of air 
discharged in cubic feet per second, : 
cages 720) 1:3304 x B 
h \- bi ee. mon — 
orse-power of air discharged B50 x 644 x = 
“ ee x 0°00008756 . . (1) 
horse-power in air discharged 


J brake horse-power _ 
the air to be flowing against the mouth of a Pitot tube connected 


Mechanical efficiency = Suppose 


Fig 20. 
Brake Horsepower and air discharge of fans |-2-34 
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with a water gauge, and let H = height of column of air in feet, 
and = equivalent column of water in inches, 


Then H =>. te Mel! 
Taking the weight of a cubic foot of water at 62° Fah. to be 62°351b., 
12 H + h = 62°35 + V384B. vrence H = S235 TA  _ 
T 13304 B 12 
ere The substitution of this value for H in (2) gives h = 


ars a Whence substituting in (1), horse-power in air discharged = 
kh x 251 x Q x 0°00003756 = AQ x 0°00943, from which the 
mechanical efficiency can then be determined, 

Volumetric efficiency = ms 3 Where U = velocity of tips of blades 
in feet per second, and r = radius of fan in feet, 

Pressure efficiency = aot the pressure varying as the square 


of the velocity. 

These three efficiencies are each of them constant at all speeds 
with the same fan ; this follows from the fact that the air die- 
charge varies as the speed of revolution, There is great want of 
recognised standard for comparing fans. Not being acquainted 
with any reliable experiments on the class of fans here tested 
the author felt some hesitation in deciding upon the best method 
to employ. It may appear paradoxical that the volumetric 
efficiency can be greater than unity; but that the formula is based 
on correct principles is shown by the fact that it gives: a constant 
efficiency for the same fan at all speeds. It was first employed, 
the author understands, by Professor Rateau, of St. Etienne, The 
dynamic pressure varies as the velocity squared. The pressure 
efficiency varies as the square of the volumetric efficiency, both 
being a maximum at the same time. The pressure efficiency is 
not of essential importance in the fans here tested, because it is 
calculated only from pressure due to velocity of air, and not from 
compression, as it would generally have to be calculated in a 
centrifugal fall. : 

Experiments with fan tlades at different angles.—The angles are 
those which so of the blade makes with the plane of rotation. 
The experimental results of fan 17 for different angles varying from 
85 deg. to 60 deg. are given in Table 2, and are plotted in Fig. 21, 


Fig 21. 


Characteristics of Fan 17 
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These may be termed the characteristic curves of the fan for" 
varying angles, showing at a glance its general performance. The 
angles are plotted as abscise ; the air discharge, brake horse- 
power, and efficiencies as ordinates. In this example it will be 
noticed that the air discharge increases nearly with the angle 
from 15 deg. to 80 deg.; after which the curve bends down 
moderately until 45 deg. is reached, and then with further increase 
of the angle the air discharge rapidly falls off, The brake horse-- 
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power increases with fair uniformity until an angle of 50 deg. is 
reached, after which it commences to fall off, showing that the 
resistance of the fanis not increased by increasing the angle beyond 
about this inclination, The mechanical efficiency increases with 
angle, and reaches the maximum of 42°8 per cent. at an angle of 
27 deg., after which it falls off with further increase of the angle. 
The volumetric and pressure efficiencies increase with the angle, 
until they reach the maximum of 76 ‘7 and 2°87 per cent. respec- 
tively at an angle of 45 deg., after which they fall off with 
further increase in the angle. A difficulty arises from the 

hanical and vol tric efficiencies not being the maximum at 
the same angle. If the blades were fixed at 27 deg., so as to 
give the maximum mechanical efficiency, the volumetric and 
pressure efficiencies would fall to 64°3 and 2°10 per cent. 








respectively ;. if placed at 45 deg., so as to give the maximum 
volumetric and pressure efficiencies, the hanical efficiency falls 





TaBLE 1,—Hxperiments on Propeller Ventilating Fans Nos, 1 to 





friction of the motor has been excluded, so that the actual 
performance of the fans could be better compared, and that the 
results should not be affected by a factor which depends only on 
the state of the bearings. In 'able 3 the.initial friction of the 
motor has been included with the brake horse-power, so that the 
mechanical efficiency of fans 16 and 17 may also be calculated 
including the friction. By including the friction of the motor, 
not only is the mechanical efficiency reduced, but also the angle 
of maximum mechanical efficiency is altered ; for instance, the angle 
which gives the maximum mechanical efficiency is 30 deg. when 
the friction is included, instead of 27 deg. when no friction 
was included. At very small angles of the blades the horse-power 
the air discharged is small, but the comparatively large friction of 
motor being included in the gross horse-power gives a low 
mechanical efficiency, which is increased as the air discharge 
becomes greater. 


10, of 23}in. diameter, all Revolving Inside Delivery Air Tube-of 





























24in, Bore, Except those Marked * Revolving 4hin. Out of Tubz. Blades Set at Angle to Plane of Revolution. Anemometer 
Placed at Radius of 1§—54—7{—108in. from Axis of Tube. 
a e Motor. Velocity of air per minute at be sf Horse-power. | Efficiency. 
3 ‘Sy Sige pet radius ty | gs SS pt 
h | . — —-— — — a « | Le | | . 
2d| 23 | 382 | s | é oye | 2B ez ibe 
g=| Be | 3's) 8 3 4 , | 32 | Be | Brake. | ar. | 638 | SE] & 
Bride bai s |e] we] 8 73 wg 6 a8 | BY * | $3 | se g 
7 | | pt eel Wee ; 
| 
No. deg. | revs . ae Gi feet. | fect. feet. feet. |cubicfeet.| ounces. | H.P. 4 ee? ee p.c. 
1 17 | 890 69°7 | 1°50 762 | 767 688 607 2128 | 11°0 | 0°0458 | 0-0097 | 21°2 | 38°2 O'7 
2 17 860 81°5 | 1°92 880 917 920 930 2883 | 2t°5 0°0866 | 070241 | 23°0 | 54°0 1°4 
8 17 645 60°0 | 1°5 690 730 690 675 2172 | 14° 0°0430 | 0°0103 | 23°9 | 58°0 | 1°4 
4 17 525 54°5 | 1°58 617 718 730 | 645 2189 | 142 0°0350 | 070098 | 28°0 | 65°0 | 2-1 
5 27 610 80°0 | 2°88 723 | 804 913 951 2790 | ; 0-0829  0-0218 | 25°83 | 73:0 | 2°7 
6 27 490 733 | 2:53 | 423 | 690 880 903 2586 “! 0°0770 | O°0164 | 21°83 | 82-0 3°4 
7 17 758 80°8 | 2°07 | 708 | 785 805 760 2427 | 5 070650 | 0°0144 | 22-2 | 51°0 1°3 
(| 17 650 78 2°28 | 645 780 805 700 2330 | “f 0°0677 | 0°0127 | 18°8 | 57°0 16 
8 | 27 *600* 85 2°45 | 910 | 1115 1145 1050 *8385* | : 0°0394 00390 43°0 | 89°8 4°1 
| 27 595 77 =|: «2°20 670 | 780 875 990 2773 26 °6 0°0742 | 0°0214 | 29°9 | 74:0 2°8 
‘| 40 *495* | 100 | 2°70 735 970 | 1147 | 1070 *8265" 39°4 00916 | 0°0350 | 38°2 | 105-0 56 
| 17 600 69 191 | 320 | 365 530 635 1633 29°6 0°0590 | 00043 74 | 48-3 0-9 
Peg i ge 600 79 «=6| 2°23 | 600 | 650 755 825 2348 27°3 0°0768 | 0°0180 | 16°9 | 62-0 2°0 
; | 27 *600* | 86 | 2°47 | 740 | 890 | 1080 960 | *2965* 2°3 00892 | 0°0262 | 29°4 | 78-0 3°l 
49 570 88 2°75 745 | 810 910 960 2870 87°7 0°1075 =—-0°0237 22°0 | 80°0 8°2 
0 {| 2? *600* | 81 | 2°81 |; 805 | 930 950 930 | *2891* 28°7 070809 | 0°0243 | 30°0 | 76-7 3°0 
| 17 *600* | 88 1°85 | 260 | 405 555 645 | *1675 19°7 0°0550 00047 8°5 | 44°4 1°0 
fj 850 74 170 | 640 | 745 850 990 2720 15°5 070020 | 0°0202 | 32°6 | 50°9 1°3 
ll 27 610 | 68 1°66 | 645 | 725 860 930 2641 16°0 0°0453 | O°0185 | 40°4 | 689 2°4 
Ul 27 *eo0* | 64 | 1°75 | 765 | 895 870 856 | *2699* 17°6 0°0489 | 0°0190 | 40°4 | 71°6 2°6 
12 27 600 | 63 | 1°70 | 590 | 685 740 745 2222 16°8 0°0478 | O°0110 | 23°3 | 58°9 17 
is { 27 600 | 74 | 2°06 | 655 | 745 860 995 2787 23°8 00671 | 0°0200 | 30°0 | 72°6 2°6 
17 600 | 61 | 1°68 430 | 525 640 689 1926 15°38 00431 | 0°0070 | 16-7 | 51°0 1°3 
u { 17 604 | 58 | 1°40 415 540 605 640 1846 10°7 0°0300 | 0°0063 | 21°0 | 48°6 er 
40 605 85 2°40 780 940 | 1110 | 1105 8272 31°0 0°0874 | 0°0348 | 39°8 | 86-0 3°7 
15 40 600 84 2°40 775 965 | 1120 | 1085 3270 80°6 0°0862 | 0°0350 | 40°9 | 86-7 3°8 
16 85 600 65 1°77 720 | 780 860 830 2580 18°1 0°0510 | 0°0172 | 33°7 | 6874 2°4 
17 85 600 67 1°87 685 830 920 875 2705 19°1 0°0538 | 0°0199 | 37°0 | 71°7 2°6 











TABLE 2.—Euperiments on Propeller Ventilating Fan 
diameter, Revolving Inside Delivery Air Tube of 
of 1§4—54—7§—10gin. from Avis of Tube. 





No. 17 with Blades Set at Different Angles to Plane of Revolution. 
24in. Bore; Speed 600 Revolutions per Minute. 


Fan 233in, 
Anemometer placed at Radius 





Air 











Motor. Velocity of air per minute at radius Weight Horse-power. Efficiency. 
Ane of - ~ discharged | on aoaat ies SEER EE 
blades, r | s oa 6 B < Jolu- 

Volts. | Amperes. | Ww | 4 id 108 = e a: R Brake. Air. Mechnical i. a Pressure. 
deg. V. A. feet. feet. feet. feet. cubic feet. | ounces. H.P. p.c. p.c. p.c. 
15 40 1°05 460 | 470 510 510 1562 | 4°08 0°0135 33°0 41°4 0°87 
20 45 1°22 570 | 590 610 6380 1916 | 6°41 0°0181 38°5 50°8 1°3L 
25 52 1°36 630 | 680 730 770 2291 10°00 0°0282 2°2 60°8 1°88 
27 55 1°43 640 710 790 820 2423 11°84 0°0334 2°8 64°3 2°10 
30 60 1°66 665 770 875 860 2598 15°00 0°0423 41°6 68°9 2°42 
85 67 1°87 685 830 920 875 2705 19°07 0°0538 37°0 717 2°62 
40 76 2°12 705 | 855 970 900 2805 25°00 0°0707 31°4 74°4 2°82 
45 84 } 2°40 7380 | 910 960 880 2827 30°60 0°0858 “0: 26°4 76°7 2°87 
50 91 | 2°50 790 | 880 930 870 2771 36°31 0°1024 0°0214 20°9 75°2 2°75 
60 j 2°48 | ‘ 450 5 584 89 0°0911 070035 3°8 40°7 0°84 


TABLE 3,—Oomparison 


Motor Included. 





Fan No. 16. 





of Propeller Ventilating Fans Nos. 16 and 17, with Blades Set at Different Angles to Plane of Revolution. 
Both Fans 23}in. diameter, Revolving Insvde Delivery Air Tube of 24in. Bore; Speed 600 Revolutions per Minute. 














Angleof, = Air Horse-power. | Efficiency. _ Air Horse-power. 
blades, | discharged | ——| discharged —— | 
per | | 7 ‘ per | ‘ } : Volu- 
minute. | @7088-* | Air. |Mechanicalt Volumetric. Pressure.| J inute, | 708s." Air. |Mechanicalt) . otric | Pressure. 
| | | ase 
| | | ne } 

deg. | cubicfeet. | H.P. H.P. p.c. p.c. pe. cubic feet. | H.P. H.P. p.c. \p.c. p.c. 
1 | 1079 | 0°0377 0°0012 3°l 28°6 0°41 1562 0°0453 0°0038 | 8°3 41°4 0°87 
30. CO 1622 | 0°0429 | 0°0042 9°7 43°0 0°94 1916 0°0519 0-0070 | 13°4 50°8 1°31 
25 2030 0°0521 | 0°0084 16°1 53°8 1°48 2291 0°0620 0°0120 | 19°3 60°8 1°88 
27 } 2185 | 0°0588 0°0106 18°0 58°0 1°73 2423 00672 0°0143 21°2 64°3 2°10 
80 | 2439 } 0°0698 0°0145 | 20°7 64°7 2°13 2598 0°0761 0°0176 23°1 68°9 | 2°42 
85 2580 | 0°0848 0°0172 | 20°2 68°4 2°39 2705 0° 0876 0°0199 22°7 7-7 || | 2°62 
40 2627 | 0°0958 | 0°0182 18°9 69°7 2°47 2805 0°1045 0°0222 | 21°32 74°4 | 2°82 





* Gross horse-power = brake horse-power 


t Mechanical efficiency = ratio of horse-power in air discharged to gross horse-power. 


Experiments on Ventilating Fan 23}in. diameter, Revolving partly Inside Air Tube of 24in. Bore. 
Front of Fan Blades, Parallel to Plane of Rotation, Except in Trials Marked “ None. 


Outer Orifice of Tube Contracted to 6—12—18in. 
TaBLE 4,.—Fan Propelling Air. 





Mean Air dis- Volu- Relative efficiency. 








Friction of 





Efficiency. 











+ horse-power due to friction of motor. 


Circular Disc Fixed Directly in 


Diameter. Speed 800 Revolutions per Minute. 


TaBLE 5.—Fan Exhausting Air. 





| Relative efficiency. 




















is Mean Air Vol 
Dia. of | Dia. of | velocity | charged te Dia. of Dia. of | velocity lexhausted) 10:U" saeco en 
ouilet. | disc. ofair | per | fet wae Volu- | Mecha- | inlet. disc. of air per | fel c | Volu- | Mecha- 
per min. | minute. ¥ clency-| metric. nical. per min. | minute. \° clency-| metric. | vical. 
inches. | inches. feet. cubic feet. p.c. | inches. | inches. | feet. [cubic feet.| p.c. 
6 } mone 160 | 81 o°6 100 100 6 none | 2300 451 | 9°0 100 100 
6 | 10 660 | 129 2°6 416 7,190 6 10 2500 490 | 9°7 109 128 
6 | 14 860 | 169 3°4 545 16,200 6 14 2680 | 525 10°4 117 158 
6 | 17 960 | 188 | 3°7 606 22,300 6 17 2730 | 585 | 10°6 119 167 
6 22 | 2640 517 | 10°8 115 151 
12 none 632 | 497 | 9°8 100 100 | 
12 | 7 752 | 591 11°8 119 168 12 } mone 1750 | 1874 | 27°38 100 100 
Wit 780 612 | 12°2 123 187 is Fo os 2000 | 1570 | 31°2 114 149 
en a sso | 601 | 18-7 139 269 3-1] ww | som 1601 | 81°9 | 117 158 
ee ieee ce cL 120 178 12 | 1 | 2040 1601 | 31°9 117 158 
18 none 1660 | 2938 58°5 100 100 18 none 1900 | 8368 | 67°0 | 100 100 
18 7 1660 | 29388 58°5 100 100 18 7 1875 8819 | 66°0 | 99 96 
18 10 1540 2726 54°83 93 79 18 10 | 1850 | 8275 65°0 97 92 
18 14 ; 1140 | 2018 40°2 68 82 18 14 1830 | 38240 | 64:0 96 89 





to 26°4 per cent., falling somewhat rapidly after 27 deg. is | 
reached. The angle of the fan blades must therefore be governed 
to a certain extent by the nature of the work which the fan is 
required to perform, and also by the kind of motor employed, 
whether electric, steam, or gas. In electrically - driven fans, 
supplied with current through a meter, the mechanical efficiency 
may be of more importance than the volumetric, the latter varying 
directly as the air discharge and inversely as the revolutions and 
the cube of the diameter. Taking into account the combined 
efficiency of motor and fan, it may be advisable to modify the 
application of the formula for the volumetric efficiency, for the 
reason that it may be more economical to run the motor at a 
comparatively high speed, and that the required amount of air 
discharge would then be obtained with blades set so as to give 
the maximum mechanical efficiency but not the highest volumetric 
efficiency. 








Effect of cross section of fan blades.—Seventeen three-bladed 
fans were tried, having blades of the sections shown in Figs, 1 to 
17. They may be divided into four groups :—The first: comprises 
the four fans 1 to 4, the second group the six fans 5 to 10, the 
third group the five fans 11 to 15, and the remaining two are the 
fans 16 and 17. The blades are of sheet iron ;4in. thick, with the 
exception of Fan 10, their cross-sectional lines are all composed of 
straight lines or arcs of circles. The fans in each group differed 
from one another only in the cross section of their blades, which 
were flat, plano-convex, concavo-convex, of different degrees of 
curvature. Fan 1 had flat blades, Fan 2 was formed by fixing 
a circular face upon the non-propelling surface or back of the 
blades of Fan 1, giving a plano-convex section to the blades. Fan 3 
was formed by curving the blades of Fan 1, so that the cross 
section became concavo-convex, the propelling face being concave. 
Fan 4 was formed by fixing upon the back or non-propelling face of 





section remained concavo-convex with the propelling face concave, 
but the section was not of uniform thickness. The blades of the 
other groups were similar in form, but of different area and thick- 
ness, 
From Table I. it will be seen that variation in the cross section 
of the blades of the fan, while retaining the same shape and area 
and the same conditions of trial, produced a considerable effect 
on the results. The first group, Fans 1 to 4, were all tried with 
their blades at an angle of 17 deg. to the plane of rotation, and 
under identical conditions. The mechanical, volumetric, and 
pressure efficiencies of Fan 1 were 21:2 and 38°2 and 0:7 per cent. 
respectively. The effect of putting the curved surface upon the 
back of the blades in Fan 2 was to increase the efficiencies to 
280 and 54:0 and 1°4 per cent. respectively. In Fan 3, with the 
curved blades of uniform thickness, the efficiencies were all 
greater than those for Fan 1, being 23 9 and 53°0 and 1°4 per cent. 
respectively ; the volumetric and pressure efficiencies were about 
the same as for Fan 2, but the mechanical efficiency was 4:1 per 
cent. less. Fan 4 was the most efficient of the group, the section 
of its blades being concavo-convex with a hollow space between 
the faces; the thickness of the blades on the centre line was 
nin. ; and the three efficiencies were respectively 28°0 and 65:0 
and 2'1 per cent, The efficiencies of these fans were thus increased 
by making the blades thicker in the middle of their breadth. 
These results are in accord with those obtained in the trials men- 
tioned in the author’s former paper in 1892, which were made in 
order to test the effect of the thickness of the blades of model 
screw propellers 14in, diameter, rotating in a fixed position, and 
in air instead of in water. As then stated (page 561), ‘‘ Thescrews 
were of two kinds: in one the transverse section of the blades was 
similar to that of an ordinary propeller, only much thicker in pro- 
portion ; in the other kind, the thickness was reduced to that of 
a thin plate, the other dimensions being identical. Screws of two, 
three, and six blades were tried at progressive revolutions ranging 
from 800 to 1800 per minute; and it was found that the screws 
with the thicker blades were more efficient than those with the 
thinner blades.” In his note to the British Association in 1893 
(page 884) the author dealt with fans differing from one another 
only in the cross seetion of their blades; and the results then 
obtained corroborate, as far as they went, the experiments now 
described. The amount of curvature of the blades for the best 
effect appears to be governed somewhat by the width of the blade 
and the nature of the feed. With a very wide blade working in 
a tube, its efficiency may be reduced by thickening it, in conse- 
quence of the feed becoming thereby contracted. In the majority 
of cases the angles of maximum efficiency have been given in the 
tables. Other shapes were tried, and the general results were 
that the highest efficiency was obtained by making the blades as 
symmetrical and simple as possible. The experiments show that 
the backs or non-propelling faces of the blades exercise an impor- 
tant influence on the working of the fan, and that a curved back 
is more efficient than a flat one. 
Fans feeding from tips of blades.—From all points behind the fan 
the air is sucked into the rarified spaces left by the revolving 
blades, and is discharged in an axial direction in the shape of a 
cylindrical column of air having a spiral motion, the pitch of the 
spiral depending upon the angle at which the blades are set. Some 
of the fans were tried with the perimeter exposed, by moving the 
delivery tube 44in. forward, so as to increase the area of feed, the 
air being then drawn radially inwards from the tips of the blades, 
in addition to the axial feed through the spaces in the fan disc. 
The revolutions and air discharge of Fan 9 have been plotted in 
Fig. 22, when the fan 
Fig 22 by a. in and =~ 
Revelutions and air is t of the delivery tube. 
ip 9." ee When out of the tube, 
the mechanical, volu- 
metric, and pressure 
efficiencies were in- 
creased from 16°9 and 
62°0 and 2°0 to 29°4 
and 78°0 and 3:1 per 
cent. respectively. In 
the fans arranged to 
feed from the tips, a 
much wider form of 
blade may be em- 
ployed. t will be 
noticed that the gene- 
ral efficiency of the 
fans is increased by 
arranging them to feed from the tips in addition to the feed 
through the spaces in the fan disc. It is therefore important 
that, where possible, the fan should be fixed with its circumfer- 
ence exposed, which is not always done in practice. 

Velocity of air on entering and on leaving fans.—Some further 
experiments have recently been carried out by the author, in order 
to ascertain the velocity of the air at different points on entering 
as well as on leaving the fan. They were made with two fans of 
24in. and 48in. diameter. The 24in. fan is a three-bladed fan with 
the blades set at an angle of 35 deg. to the plane of rotation ; it is 
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a kind which has been designed and employed by the author for 
the ordinary ventilation of buildings, factories and ships, and for 
drying. It was tested at 60 revolutions per minute, and was 
driven by a belt from a shunt-wound electric motor, Anemometer 
readings were taken at a distance of 18in. in front of the fan, as 
well as behind, In Fig. 23 is shown the velocity of air in feet per 
minute at the different points indicated. No delivery tube was 
employed, the fan being entirely open in front as well as behind. 
The air on the delivery side, at the distance of 18in. at which the 
readings were taken, had no tendency to spread beyond a radius 
equal to the outside radius of the fan, the velocity being zero with 
the anemometer placed at a radius of 13in.—that is, lin. greater 
radius than the radius of thefan. The maximum axial velocity on the 
delivery side at 18in. distance in front of the fan without delivery 
tube was 1230ft. per minute at a radius of about 5in.; the mini- 
mum velocity was 175ft. per minute at 12in. radius. The velocity 
of the entering air was measured at points on the elliptical curve 








In calculating the mechanical efficiency, the power due to the 





the blades of Fan 3 a still more convex surface, so that the cross 





shown in Fig. 23, the axis of the ancmometer being normal to the 








650 


THE ENGINEER 


JUNE 25, 1897. 








curve in all positions. The inward or radial velocity at the tips of 
the blades, at right les to the fan spindle, was 250ft. per 
minute. The axial velocity, parallel ta the fan spindle, was 303ft. 
per minute at a radius of 1?in. The velocity of suction behind the 
fan depends on the distance of the anemometer from the fan disc. 
The stream of entering air converging towards the fan appeared to 
be rapidly accelerated in velocity as it approached the fan from 
all points behind. The 48in. fan had four blades, set at an angle 
of 324 deg. to the plane of rotation; it is designed Pvc for 
tea-drying in Ceylon and India. In order to reduce the shipping 
— it is made as light as possible ; the arms carrying the fan 
spindle are of mild steel, lin. diameter, screwed into cast iron 
bosses and to a cast iron ring. The blades are hollow, of plano- 
convex section, made of sheet steel .,in. thick, brazed together, 
and riveted upon the lugs of a cast iron boss. Though so light, 
the blades are so rigid as to be practically incapable of vibration ; 
consequently the fans are nearly silent at all speeds. In Fig. 24 
is shown the velocity of the air at different points on entering and 
on leaving the fan, when driven at 350 revolutions per minute. 
No delivery tube was employed. A ter readings were 
taken at a distance of 3ft. in front of the fan, and at the points 
shown on the elliptical curve behind, The inward or radial velo- 
city at the tips of the blades was 900ft. per minute, while the axial 
entering velocity at a radius of 10in. was only 540ft. per minute. 
The fan delivered 17,000 cubic feet of air per minute at 350 revo- 
lutions per minute, and about 34,000 cubic feet at 700 revolutions 
per minute. 

Fan combined with electric motor is shown in a fan combined with 
an electric motor specially designed for driving it. The field 
magnets are cylindrical, and are made as small as possible in order 
to offer as little obstruction as possible to the passage of the air. 
In order to find the best position for the central electric motor, 
trials were made by fixing it both behind and in front of the fan, 
at different distances along the spindle. The position which offered 
the least obstruction to the air and gaye the highest efficiency 
depended upon whether the fan was working with a contracted 
or & free orifice, and upon the amount of contraction ; the best 
position was generally found to be at a little distance in front of 
the fan. There ap: to be a central region immediately in 
front of the fan, where only a little stream of air is delivered, 
owing probably in fans working with free discharge, to the centri- 
fugal action on the front face of the blades, which is apparent near 
the centre, 

Experiments with contracted outlet and inlet.—These experi- 
ments were made with the three-bladed fan of 23jin. diameter, 
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with blades set at an angle of 35 deg. to the plane of rotation, 
driven at 800 revolutions per minute by belt from a shunt-wound 
motor. The fan was worked partly in the 24in. delivery tube. 
The outer end of the tube was contracted by closing it successively 
with plates containing central holes of 6in,, 12in., and 18in. diameter. 
The fan was tried both propelling and exhausting air, and its 
efficiency in either action was found to be much reduced by the 
contraction. One of the reasons that this kind of fan was unable 
to maintain static pressure in the air is probably the comparatively 
slow speed of the Blades near the centre, in consequence of which 
the air tended to pass back again through the centre of the fan. 
The effect was therefore tried of fixing a circular disc in front of 
the fan on the delivery side, so as to prevent the air from return- 
iog through it ; this had the effect of increasing the efficiency to a 
great extent when working against resistance, whereby a static 
pressure was obtained in the air delivered. Experiments were 
made with discs of different diameters, and it was found that the 
size of disc to give the best result depended upon the contraction 
of the delivery orifice, or upon the resistance offered to the 
passage of the air. Discs of 7in., 10in., 14in., 17in., and 22in. 
diameter were tried for the three contractions of the orifice. The 
trials showed that the more the air passage was baffled, the larger 
became the dise required for maximum efficiency ; with free dis- 
charge the presence of the disc only reduced the efficiency. The 
results are given in Tables 4 and 5. In Table 4 the fan was 

ropelling air into the delivery tube, and the disc was placed 
in front of the fan in the delivery tube. In Table 5 the fan was 
exhausting air through the tube, and the disc was placed outside 
the tube but in front of the fan, which had been reversed upon its 
spindle. With the fan propelling air through the 6in. orifice— 
Table 4—only 31 cubic feet per minute were discharged when no 
dise was used ; and with discs of 10in. and 14in. and 17in. diameter 
the discharge rose to 129 and 169 and 188 cubic feet respectively, 
the 17in. disc giving maximum efficiency. If the volumetric 
efficiency of the fan without the disc be taken as 100, then with the 
17in. disc it becomes 606, while the mechanical efficiency is 
increased 223 times, from 100 up to 22,300. With the larger 
orifice of 12in. diameter the effect was not so great ; the 14in. disc 
increased the volumetric efficiency 39 per cent., and the mechanical 
efficiency 169 per cent. With the still larger orifice of 18in. 


diameter, no difference was noticed when the 7in. disc was added, 
and the larger discs reduce the efficiency. 
effects, but of less magnitude, were obtained when exhausting air 
instead of propelling. With the 6in. orifice in Table 5 the 14in. 


Somewhat similar 





and 17in. discs increased the volumetric efficiency 17 and 19 be 
cent., and the mechanical 58 and 67 per cent. The fan was also 
tried with the disc on the back or inlet side, and also with the 
central part of the blades filled up to the same extent ; but the 
result of either plan was that the efficiency was reduced. The disc 
was also tried at various distances in front of the fan, and the best 
position was found to be when touching the blades ; it then allows 
the fan to feed near the centre at the back, and the air in entering 
the fan takes a radial direction due to centrifugal action, and then 
passes through over the disc. When the fan is propelling through 
a contracted orifice without a disc, most of the air propelled by the 
tips probably takes a short circuit and enters the fan again at the 
centre, being thus only circulated in the fan. In view of the fact 
that this kind of fan is being employed in many cases with a con- 
tracted orifice, as when drawing air through a material to be dried, 
like wool, or through tortuous flues, as in refrigerating apparatus, 
the adoption of the central disc becomes important, inasmuch as 
the efficiency of the fan can thereby be increased to such a great 
extent. 

Forced and induced draught.—It is interesting to notice that 
with a contracted orifice the efficiency of the fan is higher in 
exhausting than in propelling. Referring to the experiments 
without circular discs in Tables 4 and 5, while 31 cubic feet of air 
per minute were propelled through the 6in. orifice at 800 revolu- 
tions per minute, the delivery was increased to 451 cubic feet when 
exhausting, the other conditions being identical; the volumetric 
efficiency was increased fifteen times. With the 12in. orifice 497 
cubic feet of air per minute were discharged by propulsion, and 
1374 when exhausting, the volumetric efficiency being increased 
nearly three times. ith still less contraction the difference was 
not so great, the volumetric efficiency with the 18in. orifice being 
only increased from 584 per cent. when propelling to 67 per cent. 
when exhausting. It thus appears that the freedom of the 
discharge or outlet side of the fan is of greater importance than 
the freedom of the suction or inlet side. As far as they go, 
and under the conditions under which they were. made, the 
experiments seem to present an argument in favour of induced 
draught over forced. 

Negative slip; effect of thickness of blades.—It is interesting to 
notice the great effect of the thickness of the blades, caused by 
fixing the curved surface to the backs of the blades, Comparing 
fans 1 and 2 in Table 1, the air discharge was increased from 2128 
cubic feet per minute in Fan 1 to 2888 cubic feet in Fan 2 at 30 
revolutions less per minute, merely by making the blades thicker. 
This is a substantial reason for the ‘“‘apparent negative slip,” which 
is sometimes noticed in a screw-propeller, when the pitch is cal- 
culated from the front face, without taking into account the round 
back whereby the virtual pitch is inc: ; and negative slip has 
generally been noticed in those propellers that have thick blades 
and round backs. Without —— any theoretical views as 
to the action of the blades, which is a complicated question 
affected by many conditions, it may be said that, having regard to 
the stream-line principle, the section of the blades should be as 
ship-shape as possible, and that rotary motion of the air should 
be as small as possible. The two losses in an air propeller 
are rotary motion imparted to the air, and skin friction of the 
blades ; and the problem is to make the sum of these two losses as 
small as possible, and at the same time the delivery of air as 
large as possible The loss due to the skin friction of the blades is 
comparatively small, as was ascertained by rotating the flat thin 
blades when their plane was set to coincide with the plane of 
rotation. The author’s thanks are due to his assistant, Mr. S. G. 
Lovell, for his help in carrying out these experiments. 

Note.—For convenience in making the calculations the fans have 
been taken at 24in. diameter, the same as the bore of the tube. 
This slight difference from the exact dimensions affects the results 
to an extremely small extent only. 








AUSTRALIAN NOTES. 


THE quarterly report ending March 31st, 1897, of the New South 
Wales railways and tramways has now been published, and shows 
the following results, with comparison for correspording quarter 
in 1896, 

Railways. 
Quarter ending Quarter ending 
31st March, 1896. 31st March, 1897. 


Miles open ae 2,5764 

Revenue, £ 648,982 692,018 

Expenditure, £ 372,832 376,923 

Train milesrun .. .. .. 1,890,021 1,954,97: 

Earnings per train mile .. 6s. 104d. 7s. 1d. 

Expenditure per train mile 8s. 114d. 8s. 10}d 
ny 5 


Expenditure to earnings, per cent. S745 4. 5. BE 47 


Number of passengers F 5,236,431 

Tonnage of goods traffic .. .. .. 1,015,588 .. .. 1,080,986 

Tonnage of live stock traffic .. .. 40,790 .. .. 46,127 

Tramuays. 

ee ee ee _ Saree 62} 

OY aa ee ee 3” for 78,060 

OS) eee ee ee ee 56,012 
eee 661,619 .. .. 779,129 

Earnings per trainmile .. .. .. 28. 24d. 2s. 

Expenditure per train mile .. .. 1s. 7d. 1s. 54d. 


Expenditure to earnings, per cent. 71°57 ae 71°75 
Number of fares collected ee «+ 17,785,940 .. 18,459,884 

The earnings for the quarter show an increase of £43,036, at an 
increased expenditure of only £4091, leaving an improved net 
result of £38,945. All classes of traffic showed improvement, the 
prinicipal items being coaching increase, £8414; wool, £1933; 
live stock, £7739 ; minerals, £2877. The working expenses for 
the quarter absorbed 5447 per cent. of the gross revenue, as 
against 57°45 per cent. for the corresponding quarter of last year. 
With regard to the tramways, the revenue for the quarter in- 
creased by £2917, and the expenses by £2231. Considerable 
expenditure has been incurred in re-laying the lines and improving 
the rolling stock. 

An extension of the electric tramway from Spit-road to Mosman’s 
ah - distance of 1 mile 37 chains, was opened for traffic on Ist 
March, 

A Royal Commission was appointed on the 26th July last by 
the New South Wales Government, “to inquire into the cause of 
the davgers to which vessels carrying coal are said to be liable,” 
and the ‘‘ causes of the firing of cargoes, and as to the best 
means that can be adopted for removing or lessening the same.” 
The Commission consisted of Professor Threlfall ~nd Mr. E. F. 
Pittman, Government geologist, and they have now presented their 
report to Parliament. From the report it is gathered that of the 
cargoes that fired or heated during the years 1895-6, all the ships 
were loaded at high temperatures, ey were all deep ships, 
were fairly large, some of them being very large. The latter 
months of 1896, and the early months of 1897, were exceptionally 
hot, and the commissioners think it is not too much to say that 
the accidents which occurred to ships loaded during that period 
were directly attributable to the loading of large ships with 
exceptionally hot and much broken coal. Further, they point out 
that there are strong @ priori reasons for supposing that an 
increase in the size of ships has an important influence on the 
percentage of casualties, and this anticipation is verified by 
diagrams, which are subjoined in the report. 

The conclusions arrived at are:—(1) That there has been an 
actual as well as a proportionate increase in the size and depth of 
ships carrying coal, (2) That the ships whose cargoes heated, 
have, with trifling exceptions, been particularly large and deep. 
(3) That they were all loaded in exceptionally hot weather. (4) 
That the mode of loading ensured a cone of broken coal in the 
square of the hatchways. Further, it is known that out of 
thirteen ships whose cargoes were known to have heated, ten sailed 
for ports north of the equator, and three sailed for ports south of 


the equator, With the missing vessels, on the other hand, five out 
of the seventeen sailed to the north, and twelve to the south of 
the equator. The conjecture, therefore, is that probably some 
half-dozen of the missing ships were burned, and that the rest were 
lost owing to other causes. 

The following list of conclusions is subjoined :— 

Liability to dangers.—Ships carrying coal cargoes are peculiarly 
liable to the two following dangers :—(1) Spontaneous heating of 
the coal cargo ; (2) shifting of the cargo. (1) Spontaneous heat- 
ing. ‘The cause ot this is to be sought in the absorption of oxygen 
by coal, this absorption increasing both with:the initial temperature 
of the coal, the fineness of its state of division, the depth of the 
cargo, and the length and mean temperature of the voyage, 
(2) The cause of the shifting of cargo is to be sought in im- 
= and insufficient trimming and the absence of shifting 

3. 


Means for preventing spontaneous heating.—(1) We recommend 
that the cranes be altered so as to admit of the wagons being 
lowered down the hatchways of ships with a view to prevent the 
excessive breakage of coal which has hitherto taken place. 
(2) We recommend that very large ships should not be loaded 
with the existing appliances on days at which the maximum shade 
temperature rises above 80 deg. Fah. or the maximum sun tem- 
perature above 110 deg. Fah. (3) We recommend that, as at 
present, surface ventilation only should be employed in connection 
with cargoes of coal, (4) With regard to the trimming of coal 
cargoes, we are unable to recommend that any form of Govern- 
ment inspection or licensing of trimmers should be adopted, as it 
has been abundantly shown that it is in the power of the masters 
of ships to secure adequate trimming. We are of opinion, how- 
ever, that no iron or steel ships should engage in the coal trade 
without shifting boards being provided. 

The Government statistician of New South Wales has prepared 
the following table showing the price level of exports of domestic 
produce, &c.:— 

1896 Prices = 1000, 


Year, . Wool. Coal. _ Silver. 
| Pees. ae ee — 
ee: ae” ae ee 
RU ne. o¢ a0 (AE ac, See? es -- 
ape ee.. su) 06.” os-~ eh aw ee 
a See Se —- 
eee el lee - 
OEP ac. sc 0s. Ee BOE ce GD. va 1,575 
TOR wa -cc eo MEE os SR 0s 1,543 
EN SaT hoe “sh . are om... 308 .«. 919 
ae | ae ee cas 982 .. 970 
1896 . 1,000 .. 1,000 . 1,000 .. 1,000 


From this table it will be seen that, comparing 1896 with 1895, 
wool has risen 7 per cent., coal 2 per cent., silver 3*1 per cent., and 
general exports 5°1 per cent. 

The annual show of the Royal Agricultural Society of New 
South Wales was officially opened by his Excellency the Governor 
on April 15th, and was limited to five days, The exhibits were the 
best collection since the inauguration of the show, a great number 
of agricultural exhibits of all varieties being in evidence, but 
nothing of an exceptional nature. 

The Victorian Railways Committee has suggested calling for 
tenders for a narrow-gauge railway between Wangaratta and 
Whitfield. Alternative tenders are called for narrow-gauge line 
on the Decanville system, and the Bochumer-Verein system. 








THE IRON, COAL, AND GENERAL TRACES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
TRADE on Birmingham Exchange to-day—Thureday—was but 
languid, business having been thrown somewhat out of for 


the moment by the Jubilee celebrations. Manufacturers who were 
present reported a steady volume of trade, sufficient to keep the 
mills and forges going. The railway companies, wagon builders, 
and constructional engineers continue excellent customers for steel 
and iron, and this department of the trade has been lately 
strengthened by the distribution of contracts for a leading English 
railway company to the extent of 2000 tons. 

The demand for marked iron continues limited, so that the 
works are not as fully occupied as could be wished, but prices 
to-day were firm at £7 10s. Merchant iron is in moderate demand 
at £6 10s. to £6 12s, 6d., and there is an improvement in the 
current business tor common bars at £5 15s, to £6 53. The black 
sheet makers report themselves as able to make fuller time at the 
mills, but there is at present no improvement in prices, Doubles 
are £6 5s. to £6 7s. 6d.; singles, £6; and lattens, £7 7s. 6d. 
Galvanised sheets are in slack export demand, and doubles are 

uoted £9 10s. f.o.b. Liverpool. Stamping sheets are £9 10s. to 

10 ; tube strip, £5 15s.; hoop iron, £6 10s.; angles, £6 to £6 5s.; 
and nail rod, £6 10s, to £6 lbs. 

The present large output of both Bessemer and Siemens-Martin 
steel is increasing. The financial results of steelmaking in this 
district are regarded as very satisfactory, while in most cases the 
whole of next quarter’s product is already bespoke. Bessemer 
blooms and billets are £4 12s, to £4 15s; me Siemens billets, 
£4 15s. to £5. Steel bars are £6 5s. to £6 10s. Steel sheets are 
£7 2s, 6d. and upwards; and cold rolled qualities, £10 10s, 
Avgles and girders of heavy sections are £6; and light sections, 
£6 15s. per ton. 

In the pig iron trade, owing to the depletion of stocks at the 
furnaces, prices are maintained at a high level, and in those cases 
where pig is sold forward higher prices have to be paid than were 
accepted a month back, and better rates are expected to prevail 
next month. Lincolnshire gray forge is quoted 46s. 7d.; Suc. 
shire and North Staffordshire forge, 44s. to 45s.; and Northampton- 
shire, 423. to 43s, Staffordshire cold blast pig is 90s.; all mine 
hot air, 52s, 6d. to 57s, 6d.; part mine, 45s. to 47s. 6d.; and cinder 
forge, 35s. to 39a, 

ere is this week rather a short supply of coal and slack, owing 
to the stoppage of canals, so that fuel from this afternoon was 
dearer. It is reported that the Old Hednesford Colliery, at 
Hednesford, which belongs to the Cannock Chase Colliery Company, 
will, in all probability, cease working after the 24th inst. The 
lease held by the company terminated on that date, and unless 
fresh arrangements are made the whole of the men employed, who 
number about 300, will be thrown out of work. It is understood 
that the necessary notices have already been given. 








NOTES FROM LANCASHIRE, 
(From our own Oorrespondents,) 

Manchester.—Practically there has been no Change meeting cf 
the iron trade in Manchester this week. A few representatives 
put in an appearance on Monday, in place of the usual Tuesday’s 
Change, which, of course, could not be held, owing to the Bank 
holiday, but it was altogether a nominal market, and nothing was 
done. Notwithstanding, however, the absence of business, the 
position continues strong, and between the Whitsuntide stoppages 
and the holidays this week considerable sales of some of the local 
and district brands have been made, with the result that, although 
there has been an easier tone in the speculative iron markets, 
makers are not only holding to their full rates, but in some in- 
stances there is a disinclination to sell further, except at a sub- 
stantial advance on current prices, 

For Lancashire pig iron makers are very firm at 46s. 6d. for 
forge to 48s. 6d. for foundry, less 24, delivered Manchester. Ia 
Lincolnshire iron some large sales have been made at the full basis 





prices of 43s, 6d. for forge to 45s. 6d. for foundry, delivered 
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Manchester, and one or two makers are not now disposed to sell 
under 46s, for foundry net, delivered Derbyshire ; foundry brands 
are also very firm at 47s. 6d. to 483, net delivered here, Outside 
brands offering in this market are unaffected by the warrant 
fluctuations, one or two Middlesbrough makers just now preferring 
not to offer at all. Ordinary foundry Middlesbrough is not 
obtainable under 49s, 10d. to 50s, 4d. delivered by rail, and 48s, is 
the quotation at the Manchester Docks. Scotch iron is very firm 
at 47s. 6d. to 47s, 9d. delivered Lancashire ports, and 49s, 9d. to 
50s. Manchester Docks, with American pig iron not obtainable 
under about 47s. at docks, although there are reports of further 
sbipments coming in very shortly. 

Fivished iron shows no very noticeable improvement, except 
that some of the local makers are more cautious about booking at 
the figures that have recently been taken, and it would be difficult 
to buy local bars at £5 15s., although £5 17s. 6d. is still not the 
general price that is being got, and for North Staffordshire bars it 
is only in exceptional cases that more than £6 to £6 2s. 6d. is 
obtainable. Sheets remain at £7 to £7 2s, 6d., and hoops £6 10s, 
for random to £6 15s. for special cut lengths, delivered Man- 
chester district, and 2s, 6d. less for shipment. 

The position in the steel trade does not as yet show any very 
appreciable improvement. Hematites are perhaps stronger, but 
are scarcely fetching more than 57s, 6d., less 24, delivered here. 
Local billets remain at £4 10s, net cash ; steel bars, £6 3s. 6d. to 
£6 5s,; and boiler plates, £6 5s., delivered in this district, For 
girders, some makers have advanced their prices about 5s. per ton, 
but there are still sellers at £6 5s, ctvenen here. 

In connection with the engineering trades of this district the 
machine question is still a matter in dispute at the Newton Heath 
Works of the Lancashire and Yorkshire Railway Company, but 
so far as the company is concerned, no serious interference with 
operations is being caused, and whether the Amalgamated Society 
of Engineers will carry it out to any further lengths remains to 
be seen. The machines in dispute are still being worked by the 
men objected to by the local branch of the Amalgamated Society 
of Engineers, and the places of the men who are out are being 
filled to a large extent by non-unionists. So far as engineering 
establishments throughout the district are concerned, there is no 
really material change to report. The holidays have been causing 
an interruption of ordinary operations, but most of the leading 
branches of trade are weil off for orders, although in some direc- 
tions there would seem to be a slackening off, as many of the 
founders are not quite as busy as they have been recently, and 
there is still a want of activity amongst some sections of the cotton 
machine making trade. 

New and moderately-ejuipped works have just been opened by 
Messrs, Holden and Brooke, of Gorton, Manchester, to which they 
have removed from their old establishment in Salford, which had 
become far too small to meet the growing requirements of their 
trade. The new establishment, which has been named the Sirius 
Works, will enable the firm to more than treble their previous 
means of production, whilst there is also ample ee for further 
extensions if required. The main shop, which is about 60 yards 
by 40 yards, is a well-lighted building, floored throughout with 
wood blocks on concrete foundation, and separate departments are 
divided off in a novel but certainly very efficient manner by means of 
10ft. corrugated iron partitions tn screen off different sections 
of theshop without interfering with the general light and ventilation. 
The works consist, in addition to the large machine shop, of brass 
founiry, pattern shops, drawing offices, with separate departments 
for the manufacture of their steam driers and ejectors. All the 
arrangements have been carri-d out on up-to-date lines, and the 
shops have been practically fitted with almost a complete new 
plantof tools, meny of thein of special design. One novelty in 
tools which I was shown was an ingeniously constructed screwing 
lathe, so arranged that it can be reversea without overhead 
reversing motion. It may be interesting to mention with regard 
to this tool, and as illustrating how in busy times at any rate it 
is difficult to get machine tool makers to aevote much atientioa 
to novelties or new ieatures, that the heed of the ficm applied 
to nearly all the best known makers in the Manchester cistrict 
to construct a lathe on the above design, but in every case was 
told that it could not be done, Thrown upon his own resources, 
and although not a tool maker, he was driven to work out a design 
of his own, and after considerable trouble eventually succeeded in 
getting a tool made to perform the work which the machine tool 
makers themselves had previously declared was altogether out of 
the question. For the manufacture of their patent Sirius steam 
driers, which are constructed on a new principle, now well known, 
and which is being largely used, particularly in connection with 
electric lighting work, they have laid out, as I have preyiously men- 
tioned, a distinct department, which they have pa with special 
tools. The firm are also — full of orders, both on home and foreign 
account, in their ejector department, and at the time of my visit 
were finishing an order for about 200 «{ their compound ejectors, 
which were being sent out to India. For driving the works the 
plant put down consists of a high-speed compound Robey engine 
driven direct on to two shafts, one on either side of the shop. I 
may add that the firm have adopted in most cases wooden pulleys, 
which they have found to give very good results, 

An hyper paper on the rock salt deposits of north-west 
Cheshire, and the results of their exploration, was read by Mr. 
James Ward, F.G.S., a well-known authority on the subject, 
before the members of the Manchester Geological Society, last 
week, In the course of his papsr, he said the bore-hole put 
down by the Salt Union at Marston, near Northwich, in 1892, and 
carried to a depth of 2610ft., showed salt deposits in the upper 
part of the boring, no salt being found below 414ft. There were 
two main beds of rock salt, of about equal thickness, the upper 
one being 90ft. 6in., and the second 91ft. 9in. The limits of the 
upper bed of salt had been fairly well ascertained except to the 
north. The bore-hole put down at Marston appeared to be on the 
highest proved position of the salt bed. The salt was found at 
47ft. below 0.D, Taking the bore-hole as a centre, the surface of 
the salt seemed to fall gently away in every direction. The furthest 
existing shaft, to the east about half a mile away, showed the rock 
salt to lie a little over 65ft. below O D., or a fall of 36{t. to the 
mile. A little to the north of the shaft three borings had been 
made for brine, two of which showed the salt to be 95ft. below 
0.D., whilst the third, not a hundred yards farther away to the 
north, found neither salt nor brine before 170ft. below 0.D. As 
the bottom of the first bed had never been found in any portion 
of the Northwich district lower than from 140ft. to 150ft. below 
O.D., it was clear that the upper bed did not exist at this boring, 
and if salt was found at all it must be the lower bed. There was 
evidently a rapid thinning off in this direction. To the south-east 
of the Marston bore-hole, at the distance of about a mile, a bore- 
hole was ag down to 354ft, from the surface, or nearly 280ft. 
below O.D., and no salt was found. From this point, proceeding 
by south to west, a series of shafts and borings, ranging from a mile 
to nearly a mile and a-half from the Marston bore-hole, had been sunk 
and bored, and in no case to the east of a north and south line 
passing through the Marston bore-hole had the upper bed of salt been 
found at a distance of over one mile, The level of the bottom of 
the upper bed of salt, throughout quite lar, was more so than 
that of the top. The greatest thickness of salt and lowest levels 
were in the immediate neighbourhood of the Marston coal bore-hole. 
Between the upper and lower main beds of salt there was a 
stratum of about 30ft. in thickness of the red and blue salt wails, 
common to the salt district. The whole surface of the upper bed 
of salt had been exposed to the action of water in triassic times, 
and had become worn away almost to the shape of an open 
umbrella, or of some of the large fluted or corrugated shells which 
we saw occasionally, This fluting was the work of nature. During 
tbe last century or so man had not only mined the salt, and by 
weak pillaring and letting in of water caused the surface of the 
land to collapse, but by a brine had caused a far more 
extensive channelling of the surface than was caused in triassic 

times, As faras could be judged from appearances it would seem asif, 


owing tosome cause difficult toexplain, the surface of tLe upper bed 
of salt became exposed to the weather. There were instances in Spain 
and in the Salt Range of India and many other places where the 


salt bed had b elevated considerably above the surface of the 
land, avd formed part of a range of hills. In Cheshire it would 
seem as if instead of the beds of salt being elevated and so exposed 
to the weather, they gradually sank, and finally became deeply 
covered with mud. It seemed almost impossible for the salt to 
have been deposited in a very deep lake, as the crystals did not 
form until the water became saturated with brine. It might be 
possible tbat the rising of the hills surrounding Cheshire caused a 
slight dip of the salt beds, and that the water drained towards 
that part of the district where no salt beds existed, as to the south- 
east, east, and north-east of the Northwich district. 

At the half-yearly meeting of the Manchester Association of 
Engimeers, held on Saturday, the following new members were 
elected :—Honorary, Messrs. M. idge, Manchester; A. R. 
Bellamy, Reddish; J. H. Purves, Miles Platting. Ordinary : 
Messrs. R. W. Cunliffe, Manchester; L. Whyatt, Salford; and 
J. S. Heaton, Manchester. Messrs. F. Slade, J. Eves, and J. 
Bartlam were elected to the Committee of Management, and 
Messrs, J. Kelsall and W. Ormerod, auditors, 

Business in the coal trade has necessarily been considerably 
interfered with during the past week, not ~~ by the temporary 
stoppage of the pits, but also of works ; and although the recent 
exceptionally unseasonable weather has brought forward an extra 
demand on the better qualities suitable for house-fire purposes, as 
compared with the usual yr ar ee at this time of the year, 
there are ample supplies, so that the market has not been in any 
way appreciably affected. Prices, however, are kept steady, 
and at the pit mouth best Wigan Arley averages 10s.; Pem- 
berton 4ft. and seconds Arley, 8s. to 8s. 6d.; and common 
household, 6s. 6d. to 7s. Ithorgh with the stoppages of 
the pits there has again been a restricted output, the corresponding 
stoppages of works of course, lessened requirements for steam 
poe forge purposes, and there has been only a very limited inquiry 
coming forward upon the lower qualities of round coal for general 
manufacturing consumption. Prices remain nominally unchanged, 
on the basis of about 6s. to 6s. 6d. at the pit. With regard to 
engine fuel a firmer tone is maintained in prices, but there is no 
scarcity of supplies, some collieries, in fact, holding considerable 
stocks. The general belief, however, is that prices will harden as 
the summer advances, and common slack is very steady at 3s. 3d. 
to 3s. 6d. ; medium, 3s, 9d. to 4s, 3d.; and best qualities, 4s. 6d. 
to 5s, at the pit. 

The chipping trade shows no material change ; there is only a 
moderate inquiry, with steam coal, delivered Mersey ports, 
averaging 7s. 9d. to 8s. 3d. per ton. 

Barrow.—The hematite pig iron trade remains very steady, and 
a good voiume of business is being done all round. © consump- 
tion of Bessemer iron is, in fact, on the increase, but the local 
make is very steady, and only thirty-seven furnaces are kept in 
blast. If it were possible to increase the make by the re-lighting 
of other furnaces this would be done, but the scarcity of native iron 
ore is very marked, and unless this can be increased a further in- 
crease in the importation of Spanish ore would be required to feed 
the furnaces, and this would destroy the y of producti 
Prices this week are steady and firm at 50s. to 52s. 6d. per ton for 
parcels of mixed Bessemer numbers, net f.o.b., while warrant iron 
is steady at 493, net cash, sellers, 48s. 114d. buyers. Stocks have 
again been reduced this week by nearly 5000 tons, making the 
reduction since the begioning of the year about 65,000 tons. 
About 220,000 tons still remain in stock, which is very high, 
especially in view of the small stocks of hematite held in other 
districts. Forge and ae iron is in limited demand, and is 
only produced on a very small scale. Indeed, the output as closely 
as possible is confined to Bessemer descriptions of metal. 

Tron ore is in good and brisk demand, and raisers have no diffi- 
culty in selling good average qualities at 103. to 1ls. per ton net 
at mines, while a good demand for best picked qualities is main- 
tained at 14s. to 14s, 6d. per ton. Spanish ores are at 153. per 
ton delivered at West Coast ports, and are in considerable use. 

The steel trade is very busy and active in all departments, and 
the reports from makers in various parts of the district show that 
continued activity is assured not only by reason of the orders in 
hand, but the readiness with which new work is coming forward. 
The inquiry for steel rails is very steady, and from colonial and 
foreign sources, as well as on home t, no busi of im- 
portance is offering. The mills are all very busy, and makers 
are all well sold forward. Heavy rails are still quoted at 
£4 123, 6d. per ton net f.o.b., and light rails are at £5 10s. — 
— hog = ee a: _ makers = and have been well 
supplied with orders. On local account the inquiry is springing 
up. It has been quiet for some time, but is likely £0 ten entioe in 
the early future. Busi in hant steel, hoops, billets, tram 
rails, &c., is very steady, and the general outlook of the trade 
is very assuring. 

Shipbuilders are preparing for important new work, and it is 
probable that before a month or two have passed away orders for 
important warships will be undertaken by ous. Vickers, Son and 
Co, Limited, who have now formally taken possession of the Naval 
Construction and Armament Company’s works. These works will 
be carried on under the name of the new owners, ‘‘ Naval Con- 
struction Works, Barrow-in-Furnees.” 

Coal finds a quiet market at low prices, and coke remains very 
steady and firm. 

Shipping is very busily employed, and the export of pig iron 
and steel from West Coast ports is well maintained. Pig iron 
i large comparative increases, and steel shows a smal! falling 
off, 




















THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

Two reasons have prevented the South Yorkshire coalowners 
from doing an average trade lately. These are the miners’ 
demonstration, held at Barnsley on Monday, and the Jubilee 
holidays which came during the same week. The pits have been 
well employed in the intervals between the holidays, and the 
demand is good for all classes of fuel except hourehold coal. The 
request for the latter quality is very variable, owing to the con- 
stantly changing weather. Best qualities meet with a ready sale, 
but secondary sorts and thin seam are plentiful, and sell at low rates. 
The London trade is only an average one, although an excellent busi- 
ness is being transacted with the Eastern Counties and other mar- 
kets. Best Silkstone coal realises 8s, 3d. to 8s, 6d. per ton ; secon- 
dary qualities, 7s. 3d. to7s, 6d. perton; Barnsley house, 7s, to 7s. 3d. 
inferior sorts, 6s. 6d. to 6s, 9d. per ton. The export season has 
started well, and a large tonnage of best Yorkshire “‘hards” is 
being di carvan — Agron — Boe bor a is 
very sa ry, and points to an early an evelop- 
ment. The large trade now being done with N. orth Rewint “Nonaer4 
and Norway and Sweden, is likely to be augmented as the season 
opens out. Grimsby is also doing well, but only a fair trade is 
transacted with Goole. Best hards realise from 7s, 6d. to 7s. 9d.; 
secondary qualities, 7s. 3d. to 7s. 6d. Although contract prices 
rule at the latter figure, it is anticipated that under the renewals 
now being made they will be reduced shortly. An average 
demand for gas coal, and prices rule as follows :—Best screened 
slack, 3s, to 3s, 6d.; i , 23, 3d, to 2s. 6d.; smudge, ready 
sale at 1s. 6d. to 1s, 9d. per ton at pits in owners’ wagons. The 
coke trade is in a very satisfactory condition. Current quotations 
are 9s, 6d. to 10s. 3d. for ordinary smelting coke, and 11s, 6d. to 
12s, for best washed samples, 

The lull which ang began to show itself in several branches 
of the heavy trades, is now passing away, and prospects are 
enco' 


Messrs, ‘ickers, Sons, and Co,, Ltd., River Don Works, have 





now completed the purchase of the Naval Construction and Arma- 





ments Company’s undertaking at Barrow-in-Furness. They have 
also acquired the freehold of the land on which the works stand. 
Mr. James Dann, who, until a few weeks ago, was the senior chief 
constructor to the Admiral: , and Mr. Alexander Adamson, the 
ing-director of the Naval Construction Company’s sbip- 
is, are to join the board of directors of Messrs, 
Vickers, as soon as the neceseary legal arrangements can be carried 
out. 
bas iron trade continues firm, and prices are about as last 
noted, 
¥ Complaints continue to be heard of inactivity in several depart- 
ments of the cutlery and plated trades, With Australia, however, 
a good business is being done, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

Business is very quiet this week, for in addition to the holidays 
it has been hampered by the uncertainty that exists in respect to 
the course the blast furnacemen are to pursne. There can be no 
doubt that the question is a serious one for the whole trade of the 
district, for the leaders are advising the men to give a fortnight’s 
notice on July 2nd to cease work if the employers do not in the 
meantime grant either an eight hours day, or the total abolition of 
Sunday labour at the furnaces, the latter being an entirely new 
ee one which wt A cannot be — bo the men 
very we w, it being absolutely necessary eep the furnaces 
prt Hr continuously, otherwise a may as well be closed 
altogether, for quantity of uction would be so much lessened 
and quality so much deteriorated that it would be im ble to 
compete with other districts and other countries. It may be 
stated that this stoppage of the furnaces on the Sunday has been 

ractically tested at works in this district, and it was speedily 
ae that it was impossible to prodnce iron profitably, In 
Scotland also stoppage of operations at the furnaces on the lay 
was tried and abandoned, the latter at the instance of the men 
themselves. It is freely asserted that the majority of the men do 
not desire the abolition of the Sunday work, as th 50 per 
cent. better wages for that day than for any other. alternate 
week the men work twenty-four consecutive hours, viz., from 
6 a.m. Sunday to 6 a.m. Monday, in order to change shift, and for 
these two days’ work they get three days’ pay. The employers, 
while emphatically asserting the impossibility of — Sunday 
work, suggest a conference with the men on the subject of altering 
the arrangements for Sunday working, and of having the long 
shift on some other day. That is feasible, but not the entire 
cessation of work on the Sunday, which the employers eay they 
cannot for a moment contemplate. 

It is three years since the men began to move seriously for.¢n 
eight hours’ shift, and now they are determined to have it, or, as 
is stated above, no working on Sundays. The iropmasters have 
issued a communication to the men, which reviews the negotiations 
that have taken place, in which it is stated that the adoption of 
the shorter hours of working could not fail to be prejutlicial 
to the district. They remark that at one pig ironworks 
in the North of England where the eight hours was 
adopted it had to be abandoned, after an experience of 
about a year, not altogether because of the increase of 
cost, but because the men themselves could not be got to work 
regularly. Further than this, atsome of the works where it has 
been adopted the owners at any rate desire to revert to the old 
mode of working. The experience of the ironmasters in the 
North-west of England who have adopted the eight hours rather 
acts as a warning against than an encouragement for following their 
example. This much is certain, that theadoption of the eight hours 
will permanently increase the cost of production of Cleveland pig 
iron at Jeast 1s. perton. The secretary cf the Blast Furnacemen’s 
Association, replying to the ironmasters, reiterates that what they 
demand is not a rearrangement of Sunday working, but a total 
abolition of it if the masters will not give the eight hours, He does 
not deny that it will increase the cost of production, but he asserts 
that there are compensating advantages, in that the furnaces will 
will be worked more efficiently. It is significant to observe that 
the firm which was the first of the three in this district to adopt 
the eight hours has had to advertise for workmen, whereas the 
furnaces working twelve-hour shifts have no difficulty in securing 
all the men they need. It is probable that before July 2nd a con- 
ference of the representatives of the masters and men may be held, 
as a stoppage of the furnaces would be most disastrous to the dis- 
trict, seeing that it would compel the stoppage of most of the 
finished iron and steel works, the founders, the ironstone mines, 
many of the coke ovens, the shipbuilding yards, and the sub- 
sidiary industries that consume iron and steel. It is thus sincerely 
hoped. that an amicable arrangement will be arrived at. 

e priceof Cleveland No. 3G.M.B. pig iron for early f.o.b. delivery 
has this week beenabout 41s. 3d. per ton, and it has beencheaper than 
warrants with the result that the sale of the latter has slackened, 
and the decrease in the stock in the public stores is not equal to 
what it has been for a long time past. Holders of warrants are 
very firm, as prices are likely to move upwards, and the “ bears” 
are very anxious to buy, as they are largely oversold. Cleveland 
warrants continue to lead in the fluctuations in the warrant mar- 
ket, and now they are only about 4s. 6d. per ton below Scotch 
warrants, whereas at one time they were 9s. 6d. below. The 
difference cannot well be allowed to become less if the Cleveland 
i are to retain the enormous trade they do with Scotch 
consumers. In the same way there is appearing too large a differ- 
ence between East and West Coast iron, and that is driving trade 
more into the hands of the West Coast people, as in some markets 
they can undersell the East Coast producers. Formerly 2s. 6d. 
Lada ey ar rat coy om for West Coast than for East Coast iron, 
now the latter is the dearer by 2s. 3d. per ton, as far as 
warrants, Not quite as high a figure is asked by makers, this 
because they do not want to lose their hold upon old customers. 
The West Coast producers have increased their trade with Sheffield 
—— at the expense of the Cleveland makers. 

he shipments of pig iron from the Cleveland district are short 
of those reported last month, but are above a good average. The 
quantity shipped to beep night was $3,221 tons against 
98,603 tons last month, and 84,354 tons in June, 1896. The stock 
of Cleveland pig iron in Connal’s warrant stores last night was 
114,087 tons, a decrease for this month of 9575 tons ; and the stock 
of hematite pig iron in the same stores was 64,346 tons, a decrease 
for the month of 3435 tons. 

The Cleveland , in order to induce their men to work 
steadily over the Jubilee holidays, gave 2s. 6d. above his regular 
— to each man who did not absent himself from his labours on 

at day. 

The finished iron and steel manufacturers have orders on 
hand ; but production at most establishments has curtailed 
this week by the holidays, which have lasted at least two days, and 
in some cases more. Prices are very firm, and prospects on the 
whole are satisfactory. Shipbuilders have good contracts booked, 
but fresh are rather scarce, A new shipyard is to be established 
on the by a Scotch Syndicate, which has secured the site of 
the old Carville Chemical Works at Wallsend. The shipbuilding 
business of Sir Raylton Dixon and Co., at Middiesbrough, one of 
the |; in the North of England, has been converted into a 
limited liability concern, to be known as Sir Raylton Dixon and Co., 
Limited, and the capital is £150,000 in £10 Sir Raylton 
is a life d , and Messrs. Waynman and H. R, Dixon are the 
other directors. A few days ago the firm launched the largest 
vessel that has been built on the Tees, 

There is new to be said in to the machine 
Goon held at Cor bot partioelate ry cmt ar 

eld a’ le, ) are not 
obtainable. At the annual meeting of the shareholders of Messrs. 





Head, Wrightson, and Co,, Limited, Teesdale Works, Thornaby, 
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a npeconre ene that an increased amount - a aot 
n execu 6 com during the ear, but altho 

a greater profit had been pa ae r raed low and peti 

tion was keen. He also intimated that it was not at present in- 
tended to increase the capital of the company for the purchase of 
the Egglescliffe Foundry and the Stockton Forge. The death is 
announced of Alderman Joseph T. Eltringham, of the Stone Quay 
Boiler Works, Holborn, South Shields, who carried on a large busi- 
ness in the construction of paddle steamers, tugs, and boilers. 
He was fifty-two years of age. 

The coal trade has naturally been slack this week, as not only 
have the Jubilee rejoicings interfered with business, but in the 
Newcastle district the race holidays have curtailed consumption as 
well as production. The Northumberland miners having voted b 
ballot, a very large majority have decided that an application shall 
be made for a 15 per cent. advance of wages, and the Durham 
miners have similarly determined to go in for 10 per cent. advance, 
At Ashington Colliery, Northumberland, 3000 hands have been 
idle for some days because twenty-seven non-union men were 
allowed to work at the colliery. ‘The strikers have since induced 
fourteen of these non-unionists to join the society. At the Wear- 
mouth Colliery, Sunderland, one of the largest in England, the 
putters have caused a stoppage of operations because they are not 
provided with a sufficient number of ponies, and it is stated that at 
other collieries a similar grievance exists. 

In the list of Jubilee honours Mr. Thomas Richardson, M.P, 
for the Hartlepools, one of the largest marine engine builders on 
the East Coast, has been knighted, and Mr. Lindsay Wood, 
chairman of the Coal Trade Association, and a director of the 
North-Eastern Railway Company, has been made a baronet, 











NOTES FROM SCOTLAND. 


(from our own Correspondent.) 

THe Glasgow pig iron market was closed from Friday till 
Wednesday in consequence of the Diamond Jubilee celebrations, 
and the general holiday on Tuesday also materially interfered with 
the regular course of busi in tion with the manufacturing 
industries. But while there has necessarily been less business 
doing, the tone of the pig iron market has been decidedly firmer. 
There was a much stronger feeling previous to the close last week. 
Fears of a strike of blast furnacemen in the North of England, 
and of a consequent probable scarcity of pig iron, led a number 
of operators to square their accounts for the time. The effect of 
this may perhaps be a quieter market in the next few days, 
unless there should be more inquiry on the part of home con- 
sumers. Reports from America are to the effect that trade is 
improving there, and this circumstance is not likely to be without 
its due effect on our market, ially as attempts have recently 
been made to show that there is a probability of further imports 
of pig iron from the States. With a better demand at home and 
an increasing difficulty during the summer of obtaining ballast 
rates for the carriage of iron, it is felt that the chances of imports 
of American pig iron being continued on even a moderate scale are 
decreasing. 

The watrant market has been comparatively firm, with a 
moderate business. Scotch warrants have sold from 45s. 9d. to 
45s. 114d. cash. There has been a fair demand for Cumberland 
hematite, in which business has been done at 48s, 9d. to 48s. 104d. 
Middlesbrough hematite has not been so much wanted, but the 
recent advance in Pg has been maintained, a quiet business 
being done about 51s. 7d. per ton. The market for ordinary 
Cleveland warrants has shown little change. A moderate quantity 
of warrants has changed hands at 41s. 24d. to 41s. 4d. per ton. 

Makers’ special brands of pig iron are firm, in sympathy with 
warrants, and G.M.B. pigs are about 6d. per ton higher than last 
week, the quotations being now as follows :—Govan and Monkland, 
Nos. 1, 46s. 6d.; Nos. 3, 46s.; Carnbroe and Wishaw, Nos. 1, 
46s. 9d.; Nos, 3, 46s. 3d.; Clyde, No. 1, 50s. 6d.; No. 3, 47s. 6d.; 
Calder and Summerlee, Nos. 1, 51s.; Nos. 3, 48s.; Gartsherrie and 
Coltness, Nos. 1, 52s.; Nos. 3, 48s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 51s.; No. 3, 46s. 6d.; Eglinton, at Ardrossan and Troon, 
No, 1, 48s.; No. 3, 46s.; Dalmellington, at Ayr, No. 1, 47s. 9d.; 
No, 3, 45s, 9d.; Shotts, at Leith, No. 1, 51s, 6d.; No. 3, 49s. 6d.; 
Carron, at G mouth, No, 1, 52s.; No. 3, 49s. per ton. 

The comparatively good pig iron shipments of last week have not 
been maintained this week. In last week’s clearances there were 
extra quantities, mainly to Italy, such as cannot be yp to 
continue regularly. The present shipments amount to 5169 tons, 
compared with 5089 tons in the corresponding week of last year. 

Inquiries among the finished iron merchants disclose the fact 
that, in the last week or two, they have been obtaining poor 
inquiries. This they regard as rather discouraging, occurring as it 
does at a time when they ought to be wel] employed with the 
summer trade ; July being always much broken up by the annual 
trade holidays, a busy time has been usual towards the end of 
June. Probably it may come still to some extent, although mer- 
chants are not very hopeful. There is nominally no change in the 
prices of malleable iron. 

The steelmakers report fair inquiries, with a good number of 
orders being received. They have ae of work on hand to keep 
them busy for a considerable time ahead, and there are good pro- 
spects of a continuance of the present activity. 

In the coal trade there has been a fair business, although the 
shipping department makes a less favourable appearance, so far 
as regards the clearances at the different ports. The total quan- 
tity despatched in the past week was 146,209 tons, compared with 
158,771 in the preceding week and 168,014 in the corresponding 
week of last year. Splint coal has recently been somewhat diffi- 
cult to sell, but there are inquiries in the market at present for 
larger quantities required by various corporations for gas making. 
There is a steady demand for the better qualities of ell coal at firm 
— Steam and main are in fair request. The prices, f.o,b. at 

lasgow, are :—Main coal, 6s, to 6s. 3d.; splint, 6s, 6d. to 6s, 9d.; 
ell, 7s, to 7s. 6d.; steam, 8s, per ton. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A LARGER bulk of coal would have been despatched from Cardiff 
during the t week but for a scarcity of ready tonnage. 
Swansea in degree fared better, and its total was quite up to the 
average, On Change, Cardiff, the distribution of a large Admir- 
alty order has been the subject of favourable comment. Tenders, 
it appears, were invited for 100,000 tons, but the total placed so 
far is estimated at 107,500 tons, and includes the following :— 
Dowlais Co., 20,000 tons; Cambrian Co., 20,000 tons ; Cyfarthfa 
Co., 12,500 tons ; Standard Co., 7500 tons ; National Colliery Co., 
12,500 ; Nixon, 10,000 tons ; Glamorgan Colliery Co., 5000 tons ; 
Powell, Dufferyn, 500 tons ; Locketts, Merthyr, 5000 ; Troedyrhiw 
Co., 5000 tons. 

The principal subject of discussion in the coal districts is the 
failure so far of the control of output scheme. I regret that Mr. 
D. Thomas, M.P., should suggest labour troubles by stating in his 
address to the colliers that it will now be their turn toact. He 
has openly informed them that they should now be in receipt of 
20 per cent. more wages, and in local journals is brought severely 
to task for this incitement to discord. What with the control of 
output scheme, the compensation to workmen, and the explo- 
sive regulations, the coalowners’ lot is not a happy one, and 
troubles appear to be looming. On the occasion of the Maesteg 
accident it was freely remarked that the loss to the proprietary in 
the event of the Bill becoming law would be ruinous. The 
accident has also brought about another grievance. At a meeting 


of the workmen’s side of the Sliding Scale Joint Committee, 
held at the close of last week in Cardiff, the evidence 
given by Mr, 


Robson, H.M. Inspector of Mines for South 





Wales, on the Garth over- winding accident was discussed, 
and the following resolution was passed :—‘' That this meeting of 
the representatives of the South Wales and Monmouthshire miners 
very much regret and entirely disagree with the views that Her 
Majesty’s Inspector of Mines, Mr, Robson, expressed at the inquiry, 
having within our knowledge many instances where the use of 
detaching hooks and fangs have proved effectual in. similar cir- 
cumstances in preventing the case descending the shaft, and thus 
avoid the lamentable loss of lives such as occurred at this colliery.” 

This week it was announced that the whole of the valuable plant 
and hinery of the Llantwit Redash Colliery would be dispersed 
by auction. The machinery includes two pairs of double hori- 
zontal winding engines, a great variety of other matters, two 
Lancashire boilers, smiths’ and carpenters’ shops, and a large 
quantity of miscellaneous articles of colliery requirements. 

Unusual activity was the leading feature at Swansea Docks last 
week, and good business is likely this week. 

Newport despatched a fair amount of steam and house coal, 
foreign and coastwise, last week. The market for Monmouthshire 
coal is slightly easier. Cardiff latest prices on Change this week 
were as follows :—Best steam coal, 10s, 9d. to 11s.; seconds, 10s. 
to 10s. 6d.; dry, 8s. 9d. to 9s.; best Monmouthshire, 9s. 3d. to 
9s. 4$d.; seconds, 8s. 9d. to 9s.; best small, 6s.; seconds, 5s. 6d. 
to 5s. 9d.; inferior, from 5s. 8d. Best house coal, 9s. 9d. to 10s.; 
No. 3 Rhondda, 1ls.; brush, 9s. 6d.; small, 7s, 6d. to &s.; No. 2 
Rhondda, 7s. 9d. to 8s.; through, 6s. 9d.; small, 5s, 3d. to 5s, 6d. 
Outward freight steam chartering reported almost at a standstill, 
and business is not expected to resume its normal aspect this week. 
Patent fuel is brisk in Swansea and Cardiff: prices remain. Last 
week Swansea shipment was 15,000 tons. Newport, Mon., also is 
improving in this industry, and last week ship 2400 tons to 
Venice, Pitwood, on Cardiff Exchange, was dull during the week ; 
prices ruled low. Best French fir is quoted at 14s. 6d. to 14s. 9d, 
Sales have taken place below the accepted market price. 

Unusual activity has been shown during the past week by 
rival ironmasters in their consignments to Wales. Swansea received 
over 1500 tons pig from Millom, Ulverston, and Harrington, while 
Newport, Mon., discharged 390 tons pig from Millom, 550 tons 
from Barrow, and 400 from Harrington. Still more marked have 
been the receipts of iron ore at Newport and Cardiff for the 
leading ironworks. Dowlais Company imported freely from 
Santander, Rio Marino, and Bilbao ; Cyfarthfa from Bilbao, while 
Ebbw Vale received the large consignment of 5562 tons from 
Bilbao, ard Blaenavon 3720 tons. These facts presage future 
activity for certain. 

Another hopeful feature of the iron and steel trade is the pre- 
vailing briskness in coke. In Cardiff it was reported early in the 
week that there was no abatement in the demand for coke, but on the 
contrary, that buyers, possibly anticipating a restricted output in 
the week, were pressing for large deliveries on contract account, 
The market is perceptibly stiffening, as will be seen from quota- 
tions:—Furnace, 15s. to 16s. 6d.; foundry, 17s. to 18s, 6d,; 
special foundry, 22s, 

Glasgow pig iron market continues strong, and a good business 
is doing at slightly improved prices. This week, although there 
has been a good deal of upset consequent upon Jubilee indulgences, 
there has been a fair amount of business transacted, and the latest 
report from ’Changeis that all works are in full employment, and 
the prices of rails, steel bars, and merchant bars are unaltered. 

Last week there was a very large shipment of tin-plates from 
Swansea—85,420 boxes; receipts from works only 41,822 boxes. 
Stocks now are little more than a week’s shipment, namely, 
108,815 boxes, compared with 155,353 boxes this day week, and 
148,813 boxes this day last year. 

In honour of the Jubilee celebrations, a number of mills will 
stop for a few days in the Swansea district, and it is expected that 
one or two will remain closed for the week. 

In the Briton Ferry district mills were all fairly busy last week. 
On ’Change, Swansea, this week, the report by our ambassador at 
Washington, supplied to the Foreign-office, on the subject of the 
American tin-plate industry, and the Welsh tin-plate export trade 
to the United States, was regarded as taking a favourable view of 
the future — of British plates, assuming that the rebate is 

intained e t on the report was, that although the 
American maker pays 20 per cent. less for his steel, labour is so 
much higher that the net cost is 30 per cent. above the Welsh 
commodity, or 4s. per box on the selling price, 

The Beaufort, Upper Forest, and a few other works are turning 
out large sizes, 56 by 28. At Upper Forest the eight furnaces are 
in full employment, A large make of steel is going on in the 

ley. 

Tin-plate market quiet, and practically no change in price, 

I regret to announce the death of a prominent figure in the 
Western Valleys coal trade, Monmouthshire, Mr. D. W. James, 
Abercarn. He was agent for the United National Collieries. 

The last days of the month are to see the appearance of the 
Bute Bill before the Commons Committee, who have been named. 

A very old engineering works, foundry, and steel works—the 
Millbrook, at Landore, near Swansea—will be offered for auction 
next week by direction of Judge Kekewich, Chancery Division, as 
a going concern. The works will include machinery, plant, &c. 

The annual report of the Ebbw Vale Company, for the year ending 
March 31st contains a fair review of the iron and coal trade of 
Wales during the past year, and yields some matters of a satisfactory 
nature to the notice of their shareholders. The gross profit on the 
collieries and steel works has been £84,476 1s, Thesteel works have 
been busy throughout the year, and show a substantial return. 
The replacement of the antiquated and worn-out plant continues 
to make steady progress, but much remains to done. The 
company’s plant and machinery, both at works and collieries, have 
been maintained in an efficient condition. In colliery matters the 
directorate had to experience, with many others, the depression 
which prevailed until November, when few pits were able to work 
without loss, but since then a better demand has arisen, with an 
increase in price, and this has been maintained. The directors 
report a net balance of £35,602 10s. 9d., and they recommend a 
dividend on 74,475 shares, with £20 paid, at 7s. 6d. per share, 
£27,928 2s, 6d., leaving £7674 8s. 3d. to be carried forward, 














NOTES FROM GERMANY. 
(From our own Oorrespondent.) 


FaIr.y satisfactory reports are being received from the various 
iron-producing districts, although consumers as a rule show but 
little inclination to commit themselves to any large extent; the 
demand on foreign account is in all departments rather languid. 

In Silesia the business done in iron and steel is, on the whole 
more steady than active, the demand for pig iron being confined 
to hand-to-mouth requirements; but prices are very firmly main- 
tained. The malleable iron industry continues brisk, comparatively 
speaking, but orders are very keenly competed for, and slight 
reductions in prices have, in a few instances, been the result. In 
all descriptions of steel a very good trade is doing, 

The Austro-Hungarian iron business is still without improve- 
ment, a languid sort of trade being transacted in nearly every 
department; and there is now but little hope for a revival in 
autumn, as the harvest prospects are anything but bright. The 
majority of the ironworks have been fairly well occupied during 
the ? sang few weeks, and there is still a sufficient number of orders 
holding out to secure a tolerably regular employment for some 
weeks ahead. The demand for girders is strong. Changes in 
quotations cannot be reported since former letters, 

Of the French iron business very little can be said this week, 
demand and employment remaining moderately active. 

This week’s trade in the various departments of the Belgian iron 
industry shows a slight dulness. However, the feeling generally 
is pretty confident, as nearly all the larger establishments will be 
busy for some weeks to come in executing the orders former: 
booked, Deliveries on foreign account have been rather 





recently, and the outlook in this direction is not very favourable, 
all foreign business being still checked to a certain degree by the 
political complications in the East. Prices for export are rather 
inclined to go down, Figures now to hand show Belgian export in 
manufactured iron, during the period from January til] end of 
May of present year, to have decreased 16,000 t., or 9 per cent., 
baving been 175,000 t. only, against 191,000 t. for the corresponding 
period last year. 

Current list rates for both raw and finished iron are as follows :— 
Good forge quality, 70f. p.t.; ponennas foundry, 62f, p.t.; basic, 
70f. p.t.; merchant iron, No, 2, 140f.; the same for export, 
182 ‘50f. p.t.; No. 3, 145f.; for export, 137 ‘50f. p.t.; girders, both 
in iron and steel, 140f.; the same f.o.b. Antwerp, 135f. p.t.; angles, 
147 ‘50f. p.t.; plates for export, No, 2, 145f.; No. 3, tesi'. No. 4, 
185f. p.t.; the same for home consumption, 155f., 165f., and 190f, 
et free Belgian station. Sheets stand on 175f.; steel plates, 

65f. p.t. Steel rails for export are quoted 110f. p.t. 

The tone of the Belgian coal market is very stiff, and a satis- 
factory demand comes in for all sorts of engine fuel. Coke, on 
the other hand, is in more quiet request, but remains firm at 
19f. to 20f. p.t. The business in artificial coal is uncommonly 
good, shipments during the first five months of present year 
having increased 16,000 t. as compared to the same period last 

ear, 
. The tendency of the Rhenish- Westphalian iron market continues 
fairly stiff, both demand and prices being tolerably good. 
Deliveries in iron ore from the Siegerland district have been 
smaller during this month and the last, producers having in most 
instances covered their demand earlier in the year. However, 
deliveries during the eases uarter, though considerably lower 
than during the period from ttn till April of present year, 
are still much higher than those of the corresponding _— last 
— .The demand for pig iron is not so brisk as could be wished, 

ut is sufficient to secure a regular if not an animated employment 
to most works. Stocks are small generally. With regard to 
quotations there is no change to report. Foundry pig, No. 1, 
fetches M. 66 to 67; No. 3, M. 59 p.t.; forge pig, No. , M. 48 to 
49; No. 3, M. 58 to 59 p.t.; basic, M. 59 to 60p.t. German 
Bessemer, M. 60 to 63 and 64 p.t. Spiegeleisen, M. 63 to 65 p.t. 
Scrap iron, though on the whole inclined to be a little less firm in 

rice, is still com tively dear, and purchases have been rather 
limited. In the finished iron and steel industries a strong demand 
is coming in for nearly all districts, 

Bars show an improving tone; some good orders have been 
given out, and prices exhibit much stiffness, and the more sanguine 
even entertain hopes of an early advance in quotations. The 
employment of the girder mills is somewhat irregular ; the large 
dealers are rather indifferent with regard to new purchases, 
having well filled their stores early in the year. A good business 
is done in heavy plates, while other sorts are just a trifle languid ; 
the sheet trade presents a dull aspect, and for export the mills 
willingly accept orders at reduced rates. Wire and wire nails are 
as depressed as can be. At the machine and n factories a 
lively occupation is going on, the latter especially having well 
filled order books, 

The following are the present list prices per ton at works :— 
Good merchant bars, M. 132 to 135; angles, M. 132 to 135; 
girders, M. 118 to 125; sheets, M. 145; the same in basic, M. 135; 
boiler plates, M. 175 to 185 ; tank plates, M. 155 to 165 ; the same 
in basic, M. 125 to 145; rails in Bessemer, M. 116 to 120; light 
section rails, M. 110 to 115, 

The Rhenish-Westphalian coal market is in a very lively and 
satisfactory condition ; all descriptions of engine fuel are in 
extremely good call, and demand as well as inquiries for house 
coal have also been increasing upon the week. pecially to the 
Upper Rhine shipments in house coal have been pretty large 
recently, Coke is likewise brisk of sale. Output in — was 
502,641 t., or 28,000 t. higher than in April, while against March 
of present year a decrease of 6500 t. is shown. A very good trade 
is done in artificial coal ; the Prussian State Railways have recently 
ordered 354,300 t. for 1897-98, against 327,500 t. last year. In 
May of present year 75,613 t. artificial coal have been produced, 
against 73,095 t. in April. 

Production in Bessemer and basic in Germany is stated to have 


nD :— 
Bessemer. Basic. 

tons. per cent. tons. per cent. 
1883 425,920 .. 57°8 .. 869,685 42°7 
1884 486,088 .. 49°8 . 488,746 50°2 
1885 472,468 .. 41°4 . * 668,065 .. 58°6 
1886 e 426,428 83°7 885,178 .. 66°3 
1887 432,090 28°6 1,076,140 .. 71°4 
1888 895,878 24°0 1,258,808 .. 76°0 
1889 . 405, 4 22°4 1,402,444 77°6 
1890 .. «. 488,527 21°9 1,555,698 78°1 
1891 . 884,196 18°4 1,704,279 81°6 
1892 - 818,819 18°5 2,006,400 86°5 
1898 - 851,240 18°4 2,271,298 .. 86°6 
1894 442,614 14°4 2,261,525 .. 85°6 
1895 . 444,495 .. 18°83 2,898,476 .. 86°7 
1896 - 515,852 18°6 8,252,765 .. 86°4 








A Fire Enoine Factory ON Firg.—A fire took place on 
Thursday night on the premises of Messrs. Merryweather and 
Sons, fireengine makers and bk geny’ engineers, in Greenwich- 
road, Greenwich, The fire broke out in a building of two floors, 
used as saw mills, Hydrants were brought to bear on the flames 
both by the workmen on the establishment and firemen from the 
Greenwich station, but considerable damage was done on the 
ground floor before the fire was got under control. 


Tue SiLk TraDE or Lyons.—The changes through which the 
great silk trade of Lyons is now passing are described in the last 
report of our Vice-Consul there. The manufacturers of silk goods 
are divisible into two classes, the manufacturer who owns or hires 
his own mill and weaves the goods which, after having been given 
out todry and finish, he sells on his own account, and the so-called 
manufacturer, who in reality weaves no goods at all, but who buys 
his own raw materials and sends the goods out for weaving, 
dyeing, and finishing. The millowners, who formerly were not 
numerous, and who worked at an agreed price for this second 
category of manufacturers, are in many cases now buying their 
own raw materials and selling their woven articles, thus supplant- 
ing their former employers for all staple piece-dyed articles. The 
large and constant produce of power-looms, of which over 28,000 
are now in existence, whilst the number of hand-looms remain 
stationary, if it does not diminish, is the natural result of this 
change. Last year’s trade showed that, whilst in value the total 
production remains exactly the same, owing to the reduced price 
of silk and the lower qualities chiefly manufactured, there was a 
large increase in the total quantity produced. The profits also 
seem to have been confined almost entirely to the millowners, who 
have been enabled to renew their plant with better and Jarger looms. 
A question widely discussed, both in Lyons and St. Etienne, is the 
distribution of a cheap motor power from house to house, and 
whilst in Lyons there are several companies with large capital, 
still, however, in the experimental stage, in St. Etienne the 

roblem appears to be y solved, At the present moment 

200 looms, of which about two-thirds are situated in the town, 
and the remainder in the surrounding districts, even as far as thirty 
miles away, are driven by power distributed by the company of 
St. Victor-sur-Loire. The power is transmitted by electricity, the 
price per loom being 8s, per month, and the time when the loom is 
not working is allowed for at the rate of 4d. per diem, The 
production of hand-looms transformed by this system, which 
entails no alteration to the loom itself, is increased by 25 per cent., 
and allows many weavers who were incapacitated from lack of 
strength to resume work, The total value of the silk exports from 
Lyons and St, Etienne to foreign countries last year was near! 
ten millions sterling, of which more than half came to the Uni 
Kingdom, The total production was over fifteen millions sterling. 


i 
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AMERIOAN NOTES. 


(From our own Oorrespondent,) 
Nzw York, June 16th. 


Tx very moderate improvement in the iron 
trade has n the occasion during the past few 
days for proclaiming a general improvement in 
the iron trade at large. Prices in billets are 
stronger, bat in most lines large purchasers could 
obtain supplies for delivery within sixty days at 
May quotations, The wire rod pool was not formed, 
and the steel rail makers, who have plenty of 
business, decline to consider a revival of the old 
combination. The ore miners have secured 
immense orders, and the larger consumers are now 
placing season orders. Shipments to date this 
year of Lake ores, 25 - cent. less than up to 
same time last year. Bessemer pig under the 
secret buying of some large customers has climbed 
a notch or two, but the rest of the trade does not 
follow. Many furnaces will hold for the advance 
to become fixed. If conditions are permanently 
changing for the better, the evidences are not 
apparent on the surface. The fact is apparent, 
however, that the great body of foundry and mill 
iron users are far from being plentifully supplied 
with iron, There is a spirit of indifference 
displayed, and very little importance is attached 
to the prediction of makers that the current out- 
put is only for hard times and dull trade, Con- 
sumers have been so severely admonished in past 
times by banks who have suddenly curtailed 
credit, against using ‘‘paper,” that they are not 
quick to purchase in a speculative way against 
the possibility of an advance, and hence it is that 
were a general improvement to dawn upon the 
American iron trade, as many believe, there are 
hundreds who would be forced into the market to 
meet requirements not sixty days off. This state 
of affairs is made very little of, however. The 
answer substantially is that the productive 
capacity of furnaces and mills is ample for all 
emergencies, Sheet and bar mills are not gather- 
ing much business this week. Skelp iron is very 
dull. Nails are active and strong. Throughout 
the West there is a growing activity in foundries, 
implement works, and in general factory work. 
Coke is lower. No trouble is threatened in the 
mines, although wages are at a strike-provoking 
level. The mill workers have concluded to bear 
the evils they have, rather than fly, &c. 








Brookiyn Bripce.—The provision of a cycle 
path across Brooklyn Bridge is being brought 
forward in consequence of the proposed opening 
of the bridge to street railroads, and it has been 
informally proposed by the Associated Cycling 
Clubs of tome Island, which are vigorously 
pushing the matter, to build a path over the 
cable tracks, 


‘THE ENGINEER AND THE AUTO-CAR COMPETI- 
TION.—‘‘ Our contemporary, in its‘issue of the 
4th inst., has a full account of, and a most 
temperate leader on, this competition, saying 
very truly that ‘the end of it all is very dissatisfy- 
ing and disheartening.’ THE ENGINEER does, 
however, find one satisfactory result as the out- 
come of it all in that ‘ it has cleared the air, and 
placed the world in possession of facts concerning 
the motor-car industry in this country’ — of 
which it declares ‘there is at present no such 
industry,’ and further asseverates that ‘there is 
no such thing as a thoroughly satisfactory self- 
propelled vehicle ;’ and whilst assuring us that 
they ‘ have no desire to find fault,’ to THE ENcI- 
NEER ‘it appears certain that a new departure 
must be made by designers of motor cars,’ 
Whilst we cannot for a moment dispute the facts 
given by our esteemed contemporary, nor have 
we any desire to, we feel that THE ENGINEER 
takes a somewhat too pessimistic view of the 
situation, for all through it appears to have been 
under the impression that an industry—a distinct 
branch of the engineering trade (or profession we 
hold it to be)—existed, engaged in the construc- 
tion of self-propelled vehicles, the best of which 
would have been represented in, and decided 
by, the competition so very generously organised 
by its proprietors. This, in spite of the bounce 
ot the much-advertised syndicates, is not so, and 
we fancy that deep down THE ENGINEER knew 
this full well, but is naturally keenly disappointed 
at so very paltry results from such a magnilicent 
chance as was thus afforded by their proprietors 
to the many who confidently lay claims to having 
solved the autocar question. These gentlemen, 
to use the vernacular, ‘weren’t having any,’ 
but prefer, we imagine, to continue making those 
ugly and costly toys—for ‘stock,’ THE ENGINEER 
supposes, for ‘nobody seems to buy them ’—until 
the continued absence of dividends may stop such 
production ; or, what would be better in every 
way, divert-such ‘toy-making’ into making, or at 
least experimenting upon and trying to make, 
some useful, simple, self-propelled vehicle, which, 
even at its best, now positively demands a skilled 
mechanic as attendant or driver. We are some- 
what pleased to find that our own favourites out 
of the few arrivals at the Palace were those which 
the judgee eventually selected for the only 
honours — viz., a good word and a _highly- 
commended — awarded in this competition, 
and, whilst not going quite so far as our con- 
temporary, who declares that ‘the oil engine and 
its congeners are not suitable,’ we are clearly of 
opinion that one, or rather two, chief lessons to 
be learnt from this competition for guid in 
the future development of the auto-car are :— 
First, the many advantages, with comparatively 
few disadvantages, inherent in steam power as a 
motive force for auto-cars; and, secondly, the 
immense possibilities in the field as yet prac- 
tically untouched, or at most used but very 
sparingly, of electrically-driven motors for this 
purpose, the beautifully-made and designed 
‘Bushbury’ electric dog-cart being a revelation 
to such as had not previously known of the exist- 
ence of electric cars. That the public at large 
is greatly indebted to the generosity of THE 
ENGINEER, in organising such a competition as 
this might have been, is certain, and, for our- 
selves, we again tender our hearty and sincere 
thanks to our contemporary for such a help and 
a lesson on this ‘Industry of the Future,’”—The 
Hardwareman. 





THE PATENT JOURNAL. 
Condensed from “The IUustrated Ofleiat Journal oy 


Application for Letters Patent. 


*,* When inventions have been “communicated” the 
meme and entness <6 the communicating party are 


9th June, 1897. 
14,041. Hxatina Gas, P. Healy and R. Crawford’ 
Belfast. 


14,042. Knives, E. G. Tibbles, London. 
14,043. CoLrourtne Marrer, J. E. and C. 8. Bedford, 


Leeds. 

14,044. Naves, J. Thomas, Liverpool. 

14,045. Boat Launcuine, E. Reilly and F. W. Fisher, 
Stockton-on-Tees. 

14,046. Musiin Rop Ho.pers, J. Barnes, Birmingham. 

14,047. FacepLate Cuuck, C. L. Jackson and J. Edge, 
Manchester. 

14,048. Puttey Srite Sasu Retainer, H. W. Friend, 
Rye, Sussex. 

14.049, Reservoir Pennotper, C. A. Doran, Rochdale, 
Lancashire. 

14,050. Tires, 8. Chandler, sen., London. 

14,051. Cycres, J. G, Shaw, Glasgow. 

a New Iron Compounps, J. E. Chevallot, 

mdon 

14,053. Boxes, E. A. Jeffreys, Folkestone. 

14,054. Fiusnina Apparatus for W.C., P. Liebig, 
Brussels, 

14,055. Moron Car Drivinc Gear, G. Stoesser, 
Brussels. 

14,056. Hotprinc Water Firrines, M. Ireland, Hors- 
ham, Suffolk. 

14,057. Pumps, J. Keith, Glasgow. 

14,058. Sewace Treatment, W. J. Lomax and T. 
Aspinall, London. 

14,059. Pompina Arr into Tires, W. P. Fawcett, 
Sheffield. 

14,060. Enoines, E. Partington, Manchester. 

14,061. Looms for Weavina Fasric, W. Warrington, 
Manchester. 

14,062. Foo Sionatiinc, R. Adams and 8. A. Say, 
London. 

14,063; Lock Nuts and WasHers, T. Haywood, Bir- 
mingham. 

— Srass for Covertnc Watts, T. Krah, Birming- 


14,065. Woven Wire Muzziz, C. and G. Wisdom, 
London. 

14,066. Rockers, 8. Riley, London. 

14,067. Unitinc Rusper Hose Nozzxzs, J. T. Duncan, 


naon. 
14,068. Oxitincs and Partitions, J. A. Fisher, 
nm. 
14,069. MzonanicaL Dryine Apparatos, H. H. Wing, 


mdon. 
a Ro.iine TosvutaR Bianxks, J. Wotherspoon, 
iW 


J. Farmer, Glasgow. 
14,072. Appine Macuryg, D. Swan, Glasgow. 
14,073. Fastenine for Sasuzs, G. Dungate, London. 
14,074. Grove, F. J. Rélz, London. 
14,075. Rorany Pumps and Morors, R. L. Gurden, 
London. 
14,076. Learner, C J. Dunn, London. 
14,077. Traction, H. V. Moreau, London. 
14,078. Proputsion of Vesse.s, H. J. Chart, London. 
14,079. StopPERED Jars, W. A. Parsons and W. Rawson, 


London. 

14,080. Crip, A. Goodwin and T. L. Mitchelmore, 

ondon. 

14,081. Ian1trInc ComsBusTIBLE Boprgs, J. W. Lockie, 
London. 

14,082. CLzanina Tubes, E. J. Wood and W. Maher, 
Liverpool. 

14,083. Raris, J. Fink, Liverpool. 

14,084. Hurpie, A. Cashion, London. 

14,085. Propuctnc Co.our - errects, O. Behrend, 
London. 

14,086. Toys, R. Kleemichen, London. 

14,087. Bearinas, W. J. Tripp, London. 

14,088. VenicLe WHEELS and AxLEs, E. L. Cantwell, 


London. 
14,089. Pneumatic CycLe Hanpies, J. McRae, 
London. 
14,090. Propuction of AcETYLENE, E. Jimeno, 


ndon. 
14,091. Hotpers for AcrETYLENE Gasgs, E. Jimeno, 
mdaon, 
14,092. Enornes, H. R. J. Portieur, London. 
14,0938. SappLes, A. MacDonald, London. 
14,094. Packages, A. Y. Buchanan and A. 8. Mathieson, 
London. 
14,095. Bepsteaps, J. H. Mapleson.—(C. A. and J. 
Warner, United States.) 
14,096. Reriector, J. Baxter and A. Herbert-Burns, 


mdon. 
14,097. Sreves, G. Luther, London. 
14,098. Finterine Apparatus, &c., A. J. Boult, 
London. 3 
14,099. Muizs, A. Riehl, London. 
14,100. VaLves for Pneumatic Tires, J. T. Trench, 


ndon. 
14,101. Patrerns having Caancrne Coxtours, J. Joly, 
London. 
14,102. OpticaL InstRuMENTs, H. L. Huet, London. 
14,103. MATHEMATICAL INSTRUMENT, A. M. A. Struben, 
Lond 
14,104. 


London. 

14,105. Paint, F, Boyling, C. L. Garland, and A. Ogden, 
London. 

14,106. DeveLopine CuLTURE of Yeast, N. Bendixen, 


on. 
Sappies for VeLocipepEs, T. E. Beck, 


ndon. 
5 Rotary Enoines and Pumps, D. Morgan, 


ndaon, 
14,108. Gun-cang, E. H. Ericson, London. 
14,109. Gun-cangs, E. H. Ericson, London. 
14,110. CANDLE-LAMP GLOBES, P, Sankaranarayana, 
Madras, India. 


10th June, 1897. 


14,111. Exgzorric Contact Devices, G. K. B. Elphin- 
stone, London. 

14,112. Turnine On Gas, E. B., W. P., and A. H. P. 
Miles, Staines, Middlesex. 

oo Yate Susrenpger, W. J. Green, Sudbury, 


ollk, 

14,114. Sprynina, G. H. Wrigley and R. L. Holt, Old- 
ham, Lancs. 

14,115. VerticaL Movements, &c., HE. Doughty, 
Nottingham. 

14,116. Corsets, F. Pfister. London. 

14,117. TrkzE Brush and Mupevarp, W. J. Burling, 
Belfast. 

yo Lock-sT1TcH SEWING-MACHINEs, S. Keats, Llan- 

udno, 
14,119. Mrvers’ Lamps, A. Laune, Manchester. 
14,120. Hotprast Brake for Cycigs, A. Taylor, 


ord. 
14,121. Winpow Fastener, A. T. Williams, Sutton, 


Surrey. 
+, Bate Breakers, L. Lee and J. Winward, 
ndon. 
. Srop-cock, W. Hanlon, Innishannon, Co. Cork. 
. Arn Compressors, J. Rowley, Manchester, 
. PweumMATic Tires for Cyoxgs, B. Bell, Glasgow. 
. REGISTERING Sprep, F. J. Wich, Halifax. 
. Brypine for Sxrrts, T. Elson, Manchester. 
. Pweumatic Tires, G. Hookham, Birmingham. 
14,129. Coat Saver, H. Hartley, Nelson, Lancs. 
14,130. Cyctz Tuse Prorector, 0. E. Corbitt, Chorley, 


Lancs. 
14,181. LoapeR for Pneumatic Tirgs, A. Savoldelli, 
London. 





pat 
14,182. CoLOURING-MaTTERs, H. R. Vidal, London. 


gow. 
14,071. Conveyine Gray, J. and F. H. Haviland, and , 





14,133. Danpy-Rout for PAPER Macutngs, P. A. Moser, 
Tr 

14.184. Rattway Covupiinos, T. A. Brockelbank, 
London. 

14,135. Waeex for Cycrzs, W. and J. W. Maddison, 
Durham. 

+ Comn-rREED Mecuanism, &c., F. Ashburner, 
n. 

14,137. Devices for Connsctine Boots, H. G. Coleman, 
London. 


14,188. Stoppers for Borries, E. Senn, London. 
14,139. Cup for CLrorHes Lines, W. H. Ingram, 


mdon. 

14,140. Cyoiz Bearinas, 8. D. Gordon, London. 

14,141, Puttzy Wueets for Rotter Buinps, C. Cox, 
Lond 

14,142. 
Furnival, 
La 


on, 
Cy.tinpers of Printinc Macuines, H. B. 
E. Tudor, and H. Grimshaw, 


ncs. 
14.143. Dress Guarp ArtTracHMENT, W. Robinson, 
Bedford. 
14,144. Moutupreces of Cigarettes, R. Cohen, 
London. 


14,145. Tae for Luccacr, M. White, London. 

14,146. Drinxine VesseLs, W. Boden, Sheffield. 

14,147, Tires for CycLes and Venicuzs, J. E. Cornforth, 
Birmingham. 

14,148, Vatve, A. Mayer, London. 

14,149. Preventinc Horses from Movine, G. W. 
Fasham and G. W. Dalton, London. 

14,150. Steam Generators, W. W. Beaumont and H. 
P. Holt, London. 

14,151. Markers for PLayinc Games, A. T. Britton, 


London. 
14,152. PyrorecumicaL Toys, R. H. Courtenay, 


London. 

14,153. Stups and Cramps, H. J. Joscelyne and J. E. 
Parker, London. 

14,154. Pzn-wirsrs, J. 8. Bentz, London. 

14,155. Extractinc Juice of Lemons, L. P. Straube, 


on. 
“a Bicycizes, O. Imray.{(W. D. Smith, United 
tates. 
14,157. Bicyotes, O. Imray.—(W. D. Smith, United 
States 


lates. 

14,158. Rottine Tunes, J. Imray.—(M. Mannesmann, 
Germany.) 

14,159. Cigarette Tip or Movurtuprece, R. Cohen, 


on. 
14,160. Corp Hotper for Wrxpow Bu1np, W. Timmins, 
mdon. 

14,161. Fotprine Car-sters, W. P. Nye, London. 

14,162. Raisine, &c., Loans, J. and J. R. Temperley, 
London. 

14,163. Packine Eaos, G. Collin, London. 

14,164. Ice Sarzs, J. W. Sutton, London. 

14,165. INTERNAL ComBusTION Encings, C. Barnes, 


London. 

, Frxine Artictes Toceruer, J. J. Kempster, 

mdon. 

14,167. Or Lamps for Cycizs, J. A. Whitby, London. 

14,168. Hoops for Hanpizes of Picks, C. wes, 
London. 

14,169. Hypravuic Lirts, J. 8. Stevens, C. G. Major, 
and E. C. Stevens, London. 

14,170. Drivine Grar of Cycues, R. Westall, London. 

14,171. Picketine Gear for Animas, A. J. Haslam, 
Mombasa, East Africa. 

14,172. Steam Borxers, J. y, London. 

14,173. Rounpasout, J. H. Homeister, London. 

14,174. Rounpasouts, J H. Homeister, London. 

14,175. Wick Reeu.atine Device, E. F. Cabezola, 
London. 

14,176. DeveLorinc Motive Power, E. C. da Silva, 


ndon. 

14,177. Metattic WHEELS for VeHIcLEs, C. A. Larsson, 
London. 

14,178. BicycLe Tires, F. B. Griswald, London. 

14,179. Fastentnes for Wixpows, W. K. Thomas, 
London. 

14,180. Wixpow Fasteners, R. C. Thomas, London. 

a Mercury Gavuoces, R. T. and J. G. Glover, 

mdon. 
14,182. Cyciz Supports, H. Gardner, London. 
14,183. CyLinpers of Sopa-waTER Macuings, A. Mac- 


Dougall, 1 

14.184. Door for Draw-pLaTe Ovens, J. Melvin, 
Glasgow. 

14,185. Pweumatic Tirg, R. Maclean, Lincoln. 

14,186. StretcHinac Roius, W. and A. Pil 
London. 

14,187. TeLePHonic Conpuctors, H. H. Lake.—(E. von 
Szvetics, Hungary.) 

14,188. CorK-cUTTING Macuings, H. Weinz, London. 

14,189. WHEEL Tires, E. Martin, London. 

14,190. TRoLLEY Supports for Cars, E. C. Davis, 


nm, 


ndon. 
14,191. Stzam Generators, 8, E. Snedeker, London, 
14,192. Natts, H. Jones, London. 
14,198. Motors, W. M. Luther, London. 
14,194. BriLLIaRp Cuz CuaLkers, W. Knoll, London. 
14,195. Ain Exrractors, F. B, Mills and W. Kerr, 
London. 
14,196. ManuraTuRE of Expiosives, F. Volpert, 
London. 
14,197. SHoxs for Antmaxs, E. Kingscote, London. 
14,198. Exectric Arc Lamps, F. 8. Worsley, London. 
14,199. Vatves for Pneumatic Tires, A. Textor, 


London. 
14,200. Wer Gas Meters, R. T. and J. G. Glover, 
London. 
— MERCERISING Fisres, R. Thomasand E. Prevost, 
0) 


London. 
14,202. CusHion Trrzs, T. Burrows, London. 


1lth June, 1897. 


14,203. Arn Pumps, H. Godsal, London. 
mae Securine Pneumatic Tires, J. Gray, Saltley, 


‘ham, 

14,205. Pneumatic Boor, W. J. Clayton, London. 

14,206. Apparatus for STRETCHING WovEN Fasrics, J. 
Westley, Manchester. 

14,207. Execrricitry Surpty Merer, R. Kennedy, 
Bradford, Yorks. . 

14,208. AcETYLENE Gas, F. H. Haviland and W. H. 
Murch, Staffs. 

14,209. PortaBLe Stanps, C. M. Shaw, London. 

14,210. Rust JuBILEE ELEvator Stick, H. Shepherd, 


juton, 
14,211. Mupavarps for Cycies, B. Fox, Brighouse, 
or’ 
a. Poncture-PRoor Bann, E. J.and W. T. Fisher, 
ig . 
—_— Screw Prore.cers, E. Hall-Brown, Birming- 
14,214, Diaries and Invoice Fires, A. C. Thomson, 
gow. 
14,215. Apparatus for REGISTERING SPEED, F. J. Wich, 
Halifax. 
14,216. PavEMENT TrLEs, R. Wilson and 8S. Goodman, 
Halifax. 
14,217. SasH Putters, W.~ Hawkins, Dudley Port, 
Tipton, Staffs. 
14,218. CrysTaLLisaTion of SwerTMEats, J. C. Robins, 
Glasgow. 
14,219. Construction of Batt Brarines, R. Rams- 
bottom and H. J. Rofe, Manchester. 
14,220. Stzam PrReEssuRE Enornes, A. F. Scott, Brad- 
ford, Yorks. 
14,221. Gas Tap, F. Vincent and W. Whiteside, 
14,222. TRANSMITTING ExecrrioaL Enrrey, D.J. Jones, 
and J. H. Jackson, Cardiff. 
14,228. Securnine Preumatic Tirzs on Ris, J. Adair, 
on. 
14,224. Bovy for Fisnina Purposes, W. Wood, 
ndon. 
14,225. Apparatus for DuPLicaTiNG WRITINGS, H. Jofeh, 
mdon. 
14,226. PREVENTING BoILER INcRuUsTATION, L. Lewis, 


London. 
14,227. Przumatic Trrs, R. R. Gubbins, London. 





14,228. Wispow - cLeanine Sargauarp, 8. Fisher, 


ndaon. 
14,229. Sewer and Drain Ventitator, A. M. Fowler, 
Manchester. 
14,230. SHort Winpow Curtains, A. L. Henry, Hove, 


Sussex. 
—_— VENETIAN Buinps, R. Lane and A. Smith, 


mdon. 
14,382. Tza Urn, C. C. Morris, London. 
14,233. Suears, E. Richardson, jun., London. 
14,284. Preventinc Tires from Puncrurgine, A. J 
Cuming, London. 
14,235. Dousie Doors, A. H. Telferand D. Richardson, 


London. 
14,236. Axte Boxes, E. Howgate, Wemdley, Middle- 
sex. 
— Mozzizs for Animats, W. H. Howorth, 
ion. 
14,238. Rerininc Fats, J. Davidson and C. G. Hep- 
burn, London. 

14,239. Fixinc Hanpies to Crcte Hanpuz Bars, H. A. 
Pinchbeck, London. : 
14,240. Gas Liestinag Apparatus, J. 8. Muir, 

London. 
14,241. Soap, L. Grote, London. 
14,242. Croce Tire Levers, H. G. Payne, London. 
14,243. Frxine a New Gymnastic Act, A. G. Spink, 


London. 
14,244. Locxine Device for Crcizs, R. C. Drummond, 


London. 
14,245. A Bepstgap Licut Hoxper, E. Andrews, Bir- 
mingham. 


ng! 
14,246. FiusHine Apparatus, G. Versey, London. _ 
14,247. Furnaces, W. P. Thompson.—({La Societd Itali- 
ana dei Forni Blettrici, Italy.) : 
— Governors for Encives, F. W. Reynolds, jun. 
vi 


14,249. Cammyzys, H. Michalek, London. 

14,250. Loxument for CLosinc Wounps, C. F. Haus- 
mann, Live! L. 

— STERILISED SEwine-sitk, C. F. Hausmann, 

vie 

14,252. Exectrric Systems, 8S. P. Thompson and M. 
Walker, Liverpool. 

i ALTERNATING-CURRENT Meter, C. Raab, Liver- 


poo! 

—, AmPERE-HOUR ELEcTRIC Meters, G. Hummel, 
on. 

14,255. Power-pDRiveN VeLociPepes, A. A. Common, 


mdon. 
14,256. VeLocipepes, E. R. Hollands, London. 
14,257. Vessets, T. H. Watson, H. G. Ashlin, and J. 
Daglish, London. 
14,258. Borries, A. J. Boult.—(C. Boucher, 
France.) 
14,259. INCANDESCENT Bopizs, H. Kayser, London. 
14,260. GENERATING ACETYLENE Gas, O. R. Rangabé, 


London. ; 
14,261. Mup Guarps, H. H. Lake.—(The Chicago 
Bicycle Mud Guard Company, United States ) 
14,262. Osrarninc GurTTa-PercHa, H. E. 
London. 
14,268. ApsusTaBLE Back for Cairn, E. K. M. Mal- 
herbe, London. 
14,264. Incanpgscent Hoops, F. de Bal, London. 
14,265. MoustacHe Guarps, W. D. Dalglejsh, London. 
14,266. Sivctz or Tanpem Bicycrz, T. D. Wilson, 


mdon. 
14,267. Tires, R. C. Rodgers, London. 
14,268. Paintinc Macuuvzs, E. T. Cleathero, London. 
14,269. Pumps, &c., H. Lucas and A. C. Davison, 


mdon. 
14,270. Burrers for Rattway Carriaces, J. W. Howard, 
mdon. 
14,271. Time and Percussion Fuses, F. J. Maubeuge, 
mdon. 
14,272. Caszmn Compounps, P. H. Hansen and J. K. 
Westengaard, London. 
14,273. Mortve Power Apparatus, C. M. Johnson, 
London. 
14,274. AceTyLENE Gas, H. H. Leigh.—(F. Saldana, 
France. 
14,275. GeneraTine Gas, H. H. Leigh.—(f. Saldana, 
Franc 
14,276. 
ndon. 
14,277. Incanpescent Gas Burners, A. Silbermann, 


London. 
14,278. Execrric Arc Lamp, A. Lehmann and A. Mann, 
London. 


ee 
Lisinc of Garments, &., W. Packer, 


12th June, 1897. 


14,279. SecuRInG Screws to Stoots, H. Thompson and 
8. Dawes, B ham. 

14,280. PreszRvING NatuRaL Fiowsrs, J. A. Groom, 
London. 

_—. PERIMETER, E. B. Meyrowitz and F. Buchhop, 

mdon. 

14,282. Cure Potato Cooxine Ranazs, J. W. Wilson, 
Huddersfield. 

14,283. Recisterinec, &c., Spsxp, F. J. Wich, Halifax. 

14,284, CycLE-DRIVING MecHanisM, J. de V. M. y Llorca, 
Nottingham. 

14,285. Trres, W. H. Wilson and H. Paddock, Liver- 


poo! 

= Ore and Rock Stamps, A. Dalrymple, Liver- 
poo. 

14,287. Recorpinec Apparatus, 0. G. Beechey and A. 
T. Wright, Live: L. 

14,288. Lamps, G. ‘ Davis, Birmingham. 

14,289. Bicycies, W. Durn, Birmingham. 


14,290. Mupevarps, C. Bell, Derby. 
14,291. Coriiss VaLves, H. Cameron and J. M. Malloch, 


ndee. 
14,292. Tees, P. M. Matthew, Glasgow. 
14,298. ApvuUsTABLE Cyc.ists’ Tor-cup, H. Hunt, 
B 


irmingham. 
es , nae Bicyc.zs, J. Worthington, Blackpool, 
14,295. MANUFACTURE of PoRTLAND Cement, A. Patrick, 
14,206 VENTILATOR Tor, &c., J. Peers, Warrington, 
14,207. ‘Sours, T. F. Garrett and W. M. Spouse, 


ndon. 

14,298. Motor with DirrerEnTiaL CyLinpers, G. G. 
Smith, London. 

14,299. TREATING BLastT-FURNACE Si4G, A. D. Elberz, 
London. 

14,300. Locxine Devices for Cyrcies, Lord C. I. Ker 
and J. H. Gower.—(H. M. Hart, United States. 

14,801. Heatirnc Water for KITCHENER, . 
Bushell and The Tubular Bath Boiler Company, 
Ltd., London. 

14,302, CentRirucaL SeParaTine Apparatus, J. M. 
Adam, London. 

14,308. Lamp, A. Barker, London. 

14,304. Opzratine Rops of Sienaits, A. G. Evans, 
London. 

14,805. Exrractinc EssEnTIAL Matters, M. Otto, 
Lo 


ndon. 
14,306. Typs-writinc Macuines, J. L. Watkins, 


London. 
14,307. CyoLE-privine Mecuanism, J. Hamilton, 
London. 
14,308. Launpry WasHING Macuines, J. Heselwood, 
London. 
14,809. Aartator for Sussrances, C. E. Challis, 
London. 
—_=, Lire-SaAvinG ApPLiaNce, W. and A. Clarke, 
ndon. 
14,811. HanpDLE-BaR, A. Lichtenberg and E. Miller, 


Birming’ ’ 

14,312. Drive Cuarn for Veniciz, A. Appleby, Bir- 
mingham. 

14,313. GenzRaTING Gas, G. W. Gaskell and R. F 

ve, Liverpoo! 

14,814, TRansMission of Power, A. Striemer, Liver- 
pool. 

14,315. Sztr-rEepING Larue, G, F. Bull, Birming- 


14,316. Vent for Beer Barres, E. Jex, London. 
14,317. UmBrgLias, A. A. Revel, London. 
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14,318. Stems for Toppacco Pires, H: Mason, London. 
14,819. Diswwrectinc Apparatus, V. Floquet, and L. 


et, London 
14,320. Rorr Gan, F. Stolz. London. 
14,321. NEEDLE Pate for Sewinc Macurnes, W. H. 


Hansell, Norwich. 
— CircutarR Fiz, H. H. Churchill, Witheridge, 


von. 

14,323. Removinc Boarps from TexTILe Fasrics, A. 
Schnuellen, London. 

14,824. Gaver for MeasuRING Ain CURRENTS, H. Kuhne, 
London. 

14,325. Treatment of Siac, C. C. E. Bohne, London. 

14, “cl Vatves for Preumatic Tires, 8. Pattison, 

et 
14, _ , Pamowaric Trre Ware. Rims, J. T. Trench, 


14,828. ManuracturgEof CampHor Susstitutss, J. E. T. 
Woods, London. 

14,329. orn Neder London. 

14,330. Maa J. Johnson. —{ Messrs. 
Hartmann and Braun, «Kale } 

14,331. Bicycus Forks, 8. rene London. 

14,882. Bicycuss, 8. Frank, London. 

14,333. MANUFACTORE of BEVELLED TooTHED WHEELS, 
8. Frank, London. 

14,334. SELF - LIFTING VenicteE, H. J. Dufferin, 
London. 


tein, London. 
for PRESERVING ALIMENTARY SvB- 
stances, A. Lewis, London. 
14,338. Damping Rotiers for Pristina Macutyes, E. 


Taesch, London. 
14,339. Tubes for AssorBiInc Heat, OC. Tellier, 
on. 
14,340. INCANDESCENT ELEcTRIC Lamps, H. 8. Maxim, 


London. 
“eS. Carson Maxine Macurives, H. H. Lake.— 
B. Dooley, United States.) 


14th June, 1897: 
14,342. Mowrne Macuines, E. King and W. Shepherd, 


pon. 
—s VELOCIPEDE Hanpss, T. W. Crees and G. H. 
8. Grimes, Coventry. 
14, 344. Corset Fasteners, R. Walker, London. 
14,345. Rotit-winpine Macurnes, A. —_ Ww. 
Lawlor, H. Todd, and W. J. Rankin, Belfas 
14,346. Setr-actinc REVOLVING HAMMERS ae 


Avarm, D. Partin Atherton, near ne 
14,347. Prorectinc Currs, E. F. Court and W. H. 
Crawford, Liverpool. 


14, _— Bay ee Fretp Ferncine, F. Clarke, Sea- 
be, Cheshire. 

1453: 349. Pepa TreaD, O. Schultzky, London. 

14, 850. Cyrcizs, J. C. Robins, Fishergate, York. 

14, wt CRANK-DRIVING MECHANISM, A. L., J. A., and 
x ttlewood, Huddersfield. 

14, oe Pranorortss, J. J. Hardcastle, Liverpool. 

14,353. Eco-Beatinc Macuings, E. Cruise, Bradford. 

14,354. Letrer-Boxes, H. Wilson, Bradford, 

14,355. IDENTIFICATION of Persons, J. D. Thompson, 
Henwick, Worcester. 

14,356. Exastic Trres, "H.C. Davis and C. B. Ketley, 
Birmingham 

14, — Sarery Crank for Horstixo Crayzs, R. Wolff, 


14,358. Rar Ctosrne of Vatves, J. Allan, C. B. 
Crowe, and T. A. Reed, Northumberland. 
14, a Pepats and Tor-cuips, R. J. C. Collins and P. 
O'Donnell, London. 
14,360. Houper for Starr-Rops, J. Gunning, Bourne- 


mou’ 

14,361. Tuses, J. R. Thame, London. 

14,362. Boats Propettep by Sipe Pappiss, W. F. 

Morris, Wolverhampton. 

14,363. SuPERHEATING of Frep-waTrer, H. Cawallin, 
London. 

14,364. CLzantna Drivinc Cuarxs, J. Godwin.—(P. 
Genn, New Zealand. 

14,365. Drymve Brick MaTEeRtaL in Kins, G. Warren, 

‘xmouth. 

14,366. Bep-rasies, G. W. Jessop, Hurtmore, Surrey. 

14, 367. PorTABLE Apparatus, V. Durafort, London. 

14,368. Lycanpescent Gas Lamps, E. E. Probert.—(4. 
C. iermeyer, Holland.) 

14,369. Desks, H. Lowe, gee gers 

14.370. TYPEWRITER, G. T. H , London. 

14,371. Rotary Motors, A. H. and H. J. Sander- 
son, London. 

14,372. SPINDLE-DRIVING MecuaNism, W. T. Noah, 

1am Be Tuss, E. Redman, Lond 
»373. * Dotty” on. 

14,374. Pens, 8. Currie, London. 

14,375. PHENETIDINE-SULPHONIC Acip, H. Imray.-(F. 
Hoffmann and La Roche and Co., Switzerland.) 

14,376. SuupHowic Acips, H. > —-(F. Hoffmann 
and La Roche and Co., Switzerland.) 

14,377. Cranks for VELOCIPEDES, E. Kohler and F. G. 


on. 
14,378. * SECURING Prres in Sockets, E. ag ae a ag 
14, 879. Coverine Macuines, C. W. Hobbs, Lon 
14,980. Stavixc the Corners of Boxzs, C. W. Hobbe, 
14,381. Coverrnc EARTHENWARE OBJECTS with GLazE, 
3. Gullich, London. 
14,382. Foupixe Box, E. J. Harvey, Beckenham. 
14,383. Mr_k Strarver, F. Hornby, London. 
14,384. CoLLectinc Sepiment in Liqurp-conTAINING 
VessE.s, F. Hornby, London. 
> Atarm Gone for VeLocirepgs, J. Fitchie, 
mdaon. 
—, SILHOUVETTE-LIKE Hanvues for Sticks, &., L. 
roc. 


14,388. Steam Barus, K. Dams, London. 

14,389. Comprnep Boot-sack and Foor-sToot, J. Laur, 
London. 

14,390. Foran Decoration for Brock CaLenpars, R. 
Seidel, London. 

14,391. Reptactnc DamaceD Pires, A. Wakefield, 
London. 

14,392. PRetrmmsaRy TREATMENT of OrnzEs, C. Wether- 
wax, London. 

14,393. Trrzs, F. Gossler, London. 

14,394. Toncuz Fastener for Boots, A. J. Curtiss, 


London. 
14,395. Meter for TeLEPHone ConvERsaTions, M. Bosl, 
London. 
14,896. Accorpion and Concertina, C. A. Meinel, 
pet 
14,397. 
London. 
14,398. Lae, F. J. Taylor, London. 


on. 
GENERATION of HypRoceEn Gas, L. H. Wattles, 





14,399. AcricuLTURAL Dritts, W. Brenton, London. 
14,400. Woop-workine Macuivery, L. Messinesi, 


6 Supriyine Fuet, G. F. Redfern.—{J. Martin, 
toria. 
14,402. ee for Ve.ocirrpes, E. M. Bowdon, 
London. 
14,408,  Fastenmva AtTracument, J. T. Lawrence, 
ion. 
14,404, Wueets with Pyeumatic Tires, E. Latham, 
London. 
14,405. Apparatus for Gas Meters, H. T. Harrison, 
on. 
14,406. Hyprocen, A. J. Boult.—{A. Vanderberghe, 
Belgium.) 
14,407. Rock Crusuers, B. R. Seabrook and J. R. 
Brown, London. 
ene Furnaces, A. J. Boult.—(F. Wiirtenberger, 
14,408 Creanine and Lusricatine Ropss, W. Oppl, 
14, 10, Croua-waea ArracuMents, J. R. Vellacott, 
14,411. TransmiTtine Motion, W. Lowe, Sydney, New 
South Wales. 


15th June, 1897. 
14,412. Steam Drop Stamp, C. H. Wynn, Birming- 


14 418. Cyvcte Axues, J. T. Williamson, Cullercoats, 
Northumberland. 

14,414. Cornice Pots Enns, J. Barnes, Birmingham. 

14,415. Macurves for Finisninc Woven Fasrics, 
E. and E. Sykes, and E. Heppenstall, Hudders- 


field. 
14,416. Muzzxs, J. Illingworth, Halifax. 
14,417. Siac, T. Arnold, West Hartlepool. 


14,418, Furniture Castors, F. Hoskins and A. Law- 


rence, Birmingham. 

14.419. Winpow Sasugs, R. Cotton and 8. Gater, 
Stoke-on-Trent. 

14,420. Stoot, A. J. Bourne, Birmingham. 

14,421. SUPPLYING ELEcrRiciry, W. Watson and T. 





14,422. “Boots, &c., F. F. Swain and J. Leeson, 
Leicester. 
14,423. SELF-FREDING Apparatus, W. 8. Richmond, 


Bungay, Suffolk. 
— Resitient Hus Rim, P. H. Clark, Mitcham, 


jurrey. 
— CaRDBOARD Bonnet Boxes, J. Jowett, Brad- 


01 

14,426. Tres, J. Laer, Glasgow. 

14 427. HanpDLEs, D. Gosling and T. H. Clarke, 
Birming! 

14,428. Crank, G. James, London. 

14,429, SasH fasteners, A. J. Harris, va 

14,480. Laprgs’ WATERPROOF Costuszs, A 
London. 

14,481. Sasu Fasteners, E. C. Herne, London. 
14,432. ELtectricat CaBLE Susprenpers, J. Fincham, 
London. . 
14,483. CycLe Hanpies and Pepats, A. H. Broadwell, 

London. 
14.434. Macurvery for Mrasurine, &c., CLorn, J. 


L. Emra, 


Normand and Sons, = vingston, and W. 
Rodger, Glasgow. 

14,485. yg tis NUT Bouts, R. A. Escott.—(J. W. Weeks, 
V ictoria.) 


14,436. Brake, G. W. Mallett, London. 

14,487. WaperRPROoF Fasric, J. M. and G. T. K. 
Maurice, Bath. 

14,488. ExTractine Merat from Orgs, W. G. M. Foote, 


Liv 
14 439. InsuLaTING MatTeriaL Propvuction, H. 
Edmunds, London. 
14,440. SADDLE ha saan M. Wilderman and A. J. 
acking, 
14,441. Borrie auarrention, @. Tilley, Glasgow. 
14, 442. VARIABLE FRICTION Gua, H. 


Glasgow. 
—- Jornt, W. 8. Emden and F. H. W. Higgins, 
_— for Pznnotpers, R. L. Shaw, 


Meyer, 


md 
14, oer 


on. 

14,445, ADJUSTABLE CARRIAGE Uprer-Part, M. M. 
Porter, London. 

14,446. Fastznine Devices, C. A. Allison.—(&. C. Cary, 
United States.) 

pecan C. G. Triesler and R. C. Burns, 


14,448. Guareame Cases, A. Wicker, Halifax. 
14,449. Gas Frre Piaces, E. W. T. Richmond, Liver- 


pool. 

14,450. Cycxes, A. Richards, Ay ae 

14,451. JusTiFYING MACHINES, Boult. — (The 
Johnson Typesetter Company, any, United States.) 

14,452. Vices, E. Kain, London. 

14,453. LasTine Zo A. J. Roult. — (The 
Consolidated Hand Method Lasting Machine Company, 
United States.) 

14,454. Manuracture of AuconoL, B. J. Atterbery, 
London. 


14,455. Gas Ena! H. C. Capel, London 
— ExecrricaL Pusnes, M. Byng sane V. Holt, 


don. 
14,457. Dynamos, R, Woods, Harlesden, Middlesex. 
14, 458. SpecTacies, L. J. Flowerdew, London. 
14 ee ne Menzenhauer and O. Schmidt, 


14460 “Granixe of VeLocipepes, H. E. Bennett, 


14, 461. Paren Curr, R. McLeod, London. 
14, 462. Bicyci= Rest, T. Wittkugel, London. 
14, 468. Namtisc Macuines for Boots, W. Goddu, 


on. 

14,464. Brxpers, 8. M. Simons, London. 

14,465. Excavatinc Apparatus, J. and J. R. Temperley, 
London. 

14,466. TzacHInc Swimmine, T. W. Brand, London. 

14,467. Groves, O. Glaubrecht, London. 

14,468. Fastentnec Gioves, O. Glaubrecht, London. 

14,469. Compounp for WATERPROOFING, C. Baswitz, 


don. 

14,470. Vasvs for Stzam Enctnes, E. Parsons, New- 
port-on-U: sk. 

14,471. Gas Apparatus, H. A. Jones, lentes, 

14, 472. mat a of Doc's Foop, 8. Wingrove, 


14,473. Basan Szxepers, F. H. Chase, London. 
14474 pamela Suvtrer, H. Tattersall, Bishops 


Sto. 

14,475. Dasressunon of Execrriciry. The British 
‘Thomson-Houston Company, Ltd.—(E. W. Rice, jun., 
United States.) 

14,476. Iysutators for Exrecrric Rais, The British 





Thomson-Houston Company, Ltd.—-(8 H. Libby, 
United States. 
14, be InsuLators for ELEcTRIc Rais, The British 


omson-Hous' Company, Ltd.—{S. H. Libby, 
United States.) 
“ee > Execrric Metrer Apparatus, EB, Oxley, 
14,479. Besant Pumps, H. E. Newton.—(C. C. Worthing- 
ton, United States 
14,480. Panextinecnnne Apparatus, G. 8. Bern- 
heim, London. 


14,481. "GLAassware, C. EB. Blue, jun., London 

14,482. VaLve for Tires, W. P. = en —(The Firm 
of Ratzinger and Weidenkaff, G y.) 

14,483, PerMANENT Way of fuiuwave, 4 Rideal, Man- 
chester. 

14,484. Grain Etevarors, J. Telfer, Tarepot, 

14.485. Hanp Spootina Macuines, C. R. Daniels, 
Manchester. 

14,486. Erasers, J. H. L. Ewen, Liverpool. 

14,487. Bicycue Tire, O. J. Taylor, London. 

14,488. ApsusTina CycLe BRAKEs, 8. Simpson, 


ndon. 
14,489. Rottinc Ramway Rats, A. Udovenko, 
London. 


14,490. Process for Rottinc Merais, A. Udovenko, 
London. 


14,491. Cuzck Protectors, J. C. Fell.—(The Wesley 
Manufacturing Company, United States ) 
14, oe TUBULAR Heratinac ARRANGEMENT, H. Porter, 


14.408. Onzansa Lieut and Heat, H. de Stedingk, 

14,494. Sasn Fastener, F. Dowey, London. 

14,495. Watca-Ksys, W. Hutchinson, London. 

14,496. Sasu Fasteners, H. A. Pertwee and R. 
Knowles, London. 

14,497. BaLL-BEARINGS, J. + Gp, London. 

14,498. ArracHuMENT for Lanes, J. T. Trench, London. 

14,499. Mantes for INCANDESCENT Gas Burners, J. 
C.J. Steinbach, London. 

14,500. METALLIC’ Cars for Raitways, C. T. Schoen, 
London. 

14,501. Comprnep Gove and Pursz, G. T. Laycock, 
London. 

14,502. Cuarr-cutrers, J. Schopp, London. 

14,508. Jacks, G. F. Pearson, London. 

14,504. Brakes, W. Muirhead and H. Wilkinson, 
London. 

14,505. Intuminatine Gas, H. H. Lake.—(A. Piatti 
and Co., Italy.) 

aes. TeLePHone Systems, C. CO. Sent, he London. 

14,507. AuToMaTic Macuines, H. H. Lake.—(7. 
"Neilsen, United States.) 

14,508. Primary Batre: I. Kitsée, London. 

14,509. Lamps for Bicycizs, J. Holmes, London. 

14,510. Coupiinas for Raitway Veuicues, A. B. Ibbot- 
son, London. 

14,511. ae BLOowInG Macuines, H. J. Colburn, 


Lon 

14,512. ,_ Lasts for Boors, E. Bostock, jun., and 
O. A. ler, London. 

14,513.  caangen. a Tires, P. Krumscheid, London. 


14,514. _— H. Lake.—-(F. F. Hawkins, United 
‘States 
14,515. Heatinc Buitpines, H. H. Lake.—(H. de W. 


‘Saryer, United States 
14,516. CHANGEABLE Speep Gearine, F. H. Lefroy, 
London. 


14,517. ATTACHING RussBer Aggy Gt A. Hopton, London. 

14,518. THeemo-cauTerRs, W mdon, 

14.519. FLUID-PRESSURE and f Bannet Morons, 8. B. 
Battey, London. 

. Avuto-cars, H. H. Leigh. —(Société Charles 
pease et Compagnie, R. Mandos, and A. Courtant, 

ance. 

14,521. Automatic Sarety Devices, A. J. Boult.—({A. 
Musnicki, Belgium.) 

14,522. New Foon, J. E. Lyndall, London. 

14, "523. GuN Lock, E. Schlegelmilch, London. 

14 a E.ecrric Brusnes, J. O. Fowler, jun., New 


14,525. PLaninc Macuixe Mecuanism, W. W. Doolittle, 
Glasgow. 








SELECTED AMERICAN PATENTS. 
From the United States Patent Office Oficial Gazette. 





578.2 592. Carp Croruine, B. Ashworth, Manchestcr, 
ngland.—Filed July 10th, 1896 
cane —(1) In combination’ with the carding teeth 
a foundation in which said teeth are 


foundation consisting of a plurality of layers of 


578592] 





material stitched ene aoientiety as described. 
(2) The improved ving a eaten com- 
of several layers - woven fabric stitched 
as hereinbefore set forth. 
578,685. Process oF AND APPARATUS FOR Propvuc- 
Inc Catctum CARBIDE, pot R. Whitney, Manchester, 
N. H.—Filed May 


25th, 1896 
Claim.—{1) The herein-described process of produc- 


(575685) 





ing calcium carbide, which consists in mechanically 
charcoal into separate 


compacting fragmentary 
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Tinto ge ote fon th the said passages, 
their terminals cumhorme 
oe of diametrically o 

e grating a° forming the co 
said chamber, and the receiver a7 remov- 
ably secured to the under side of the chamber a, all 

substantially as and for the purpose described, ' 
578,728, Mrays ror Securina Partitions or Capy- 
N C. D. Doten, Plymouth, Mass.—Filed August 


Claim.—The combination with the potions ofa 
cabinet, of clasps engaging with the intersecting 


apgles of the partitions, and composed of a central 





portion, provided with four arms, the ends of which 
are made broader than the other parts thereof, to be 
placed respectively in the angles formed by the parti- 
tions, subs y as and for the purpose above 
described. 


576,9 948. Sprinxvine Rose, H. Safina, Giessen, 
Germany —Filed December 18th, 1895. 
Claim.—(1) A apeeiee rose sseriaed with means 
for its attachment to a water supply and formed with 
an injector operated by the flow of water for mixing 








NE a Ts 
p n 


air and water, substantially as described. (2) A 
sprinkling rose provided with a water-supply nozzle 
extending in the axial direction of the rose, and 
lateral air-inlets located above the mouth ofthe nozzle ; : 
all — for the mixing of air and water, substantially 
as descri 


579,059. Construction AND ReGuLaTion or ELEc- 
TRic Macuines, 7. H. Hicks, Detroit, Mich.—Filed 
February 2rd, 1895. 

Pe yn —(1) In an electric machine provided with 
pete ape each having polar lips, the combination 
of a short-circuiting magnet magnetically 

—s to only one polar lip of each field pos peated vn 

as described (2) In an electric mach’ 
vided. with a rotatable armature and field emonare 
prowd ving polar lips at one end and two yokes L L joining 
the other ends of said magnets together, the combin- 
ation best Nag wt of short : mye me 

mm’ e on ip of eac! 

field pee 2 with Fay > | of said p Ames plas lp of ee ancy | 

the demagn etising power of said armature upon sai 

Faas lips te to which the magnets m m’ are joined, sub- 









































3) The combination in an 


stantially as described. 
———_ ets with two yokes 


electric machine of two ace 
LL and two short- 

each of said field magnets having two 

outer ends of said field eg hm together 

tagaets mn yokes LL, ote jlning me — 

m mi joining one ip of one 

wit one of other 


said yokes and the 
pk ly joining one 
polar lip of th the other ther nel et with the second 
yoke, substantially as descri (4) In an electric 
machine provided with field magn ig polar 
lips, the com iting 


g in volume, to counter- 
etising influences upon the lips upon 
ort-circuitin, 





act ee polar 
which said shi g magnets are located, sub- 
stantially as e 


—_ oem ms oe 





Wie ad 


oe ee: 
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